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 The time is now. Of all major body areas that the medical literature covers, 
the vulva is the one most neglected. Despite a long history of fascination 
since the beginning of humanity and its prominent display in the artwork of 
our early ancestors, the medical writings are less than might be anticipated 
by the seriousness and frequency of disease and the conditions that arise. To 
a large part, the cause may be that the diseases encountered fall outside the 
exclusive domain of any specifi c medical specialty. For example, the gen-
eral pathologist and even the specialist in gynecologic pathology rarely see 
the dermatoses and other infectious disease processes affl icting the vulva. 
In turn, the general dermatopathologist typically sees the melanocytic 
lesions, but often not the other neoplasms, especially sarcomas, and other 
soft tissue conditions typically seen there. The average gynecologist and 
sometimes the dermatologist may initially be the fi rst physicians the patient 
encounters with any condition involving the vulva, but to whom does the 
biopsy specimen go: To the general pathologist, to the gynecologic patholo-
gist, or to the dermatopathologist? 

 Consequently and all too often, vulvar disease is not diagnosed or treated 
with the care it deserves. One manifestation of this contention is that few 
books have been written about the vulva – far fewer than textbooks on 
gynecologic pathology or dermatopathology – and few presented compre-
hensively. Within the last 3 years, only one other book listed in the Library 
of Congress on-line Catalogue has been written exclusively about vulvar 
pathology. It is therefore refreshing to see a new textbook written and edited 
by two experienced dermatopathologists who have spent much of their pro-
fessional lives dealing with lesions found in the vulva. Their team includes 
dermatopathologists, gynecologic pathologists, dermatologists, and soft 
tissue experts, all of whom specialize in this area and have pooled their col-
lective experience and wisdom. 

 Readers will enjoy that this book encompasses in-depth normal anatomy 
and embryology, infl ammatory dermatoses, melanocytic and squamous pro-
liferative lesions, squamous preneoplasia and cancer, cysts and glandular 
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lesions, and, fi nally, mesenchymal proliferations. Further, these major head-
ings subdivide into 15 separate chapters presenting what are common to the 
not-so-common diagnostic challenges. The book is highly illustrated and 
easy to read, and should form a solid basis for someone involved in under-
standing vulvar disease.  

          Stanley     J.     Robboy, MD, FCAP, FFPath, RCPI, FRCPath, UK   
 Department of Pathology 

Duke University Medical Center 
 Durham, NC, USA                
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 The word “vulva” originates from the Middle Latin word “ volva”  referring to 
the  “womb”  or  “female sexual organ.”  This organ has been featured in ritu-
als, Paleolithic art and mentioned in ancient texts like the Egyptian papyri 
from the second millennium BC, the Talmud, and the Bible. The fi rst detailed 
medical description of vulvar diseases was rendered by Avicenna (Ibn Sina), 
illustrious philosopher-scientist of the pre-modern era. Through time, no sin-
gle medical specialty has claimed vulvar diseases as its unique area of exper-
tise. The most frequent diseases affecting the vulva are dermatologic, but 
most of such patients are cared for by family practitioners and gynecologists 
lacking sophisticated diagnostic and therapeutic skills in skin disorders. 
Conversely, dermatologists may have interest and expertise in the vulva, but 
only in a subset of its diseases. The challenge of diagnosing vulvar disorders 
is highlighted by considering three intersecting elements involved by a health 
care encounter with a patient with vulvar complaints:
•    The  patient ’s social and cultural background colors how she perceives the 

problem. Reticence commonly leads to delay and/or attempted self- 
treatment, either of which may change or exacerbate the clinical appear-
ance of the disease, adding to the diagnostic diffi culty. This problem is of 
particular concern in sexually transmitted diseases, where the patient’s 
partner(s) is/are at risk.  

•   The  vulva  is susceptible to the effects of friction, trauma, and maceration, 
all frequently encountered in this anatomic location. Itching is a common 
symptom in numerous disorders of the vulva; scratching in turn can pro-
duce secondary changes that obscure the original disease for the clinician 
and pathologist. In addition, the native vulvar environment, as well as sec-
ondary alterations, facilitates growth of microorganisms, making a large 
proportion of vulvar diseases multifactorial.  

•   The  physician  is typically not fully trained to care for the broad spectrum 
of vulvar diseases. Furthermore, skin diseases appear different when they 
occur in skin folds and on genital skin. It comes as no surprise, then, that 
vulvar diseases are frequently underreported, underinvestigated, or misdi-
agnosed. Delay in diagnosis and therapy is frustrating for both the patient 
and her physician. A multidisciplinary approach involving more than one 
specialist can minimize these problems and enable the patient to be seen, 
studied, and managed in one visit.    
 In response to the complexity of vulvar disorders, the  International Society 

for the Study of Vulvovaginal Disease  (ISSVD,   http://www.issvd.org    ) was 
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founded with the objective of standardizing terminology and promulgating 
classifi cations that facilitate clear communication among different physicians 
caring for patients who suffer from non-neoplastic and neoplastic vulvar dis-
ease. A classifi cation of infl ammatory disorders based on histologic patterns 
(Table  1 ) was published on 2006 [1]. In 2011, a new classifi cation incorporat-
ing the lesion type was presented in Paris (Table  2 ) [2] to assist in clinical 
diagnosis. Currently, the ISSVD considers the histologic and clinical classifi -
cations as complementary. 

   Table 1    ISSVD classifi cation of vulvar dermatoses: 
pathologic subsets and their clinical correlates   

 Spongiotic pattern 
  Atopic dermatitis 
  Contact dermatitis 
   Allergic 
   Irritant 
 Acanthotic pattern 
  Lichen simplex chronicus 
   Primary (idiopathic) 
   Secondary (superimposed on other vulvar disease) 
  Psoriasis 
  Reiter’s syndrome 
 Lichenoid pattern 
  Lichen sclerosus 
  Lichen planus 
 Dermal homogenization/sclerosis pattern 
  Lichen sclerosus 
 Vesiculobullous pattern 
  Bullous pemphigoid 
  Mucous membrane pemphigoid 
  Linear IgA disease 
  Pemphigus vulgaris 
  Pemphigus vegetans 
 Acantholytic pattern 
  Hailey-Hailey disease 
  Darier disease 
  Papular genitocrural acantholysis 
  Acantholytic acanthoma 
 Granulomatous pattern 
  Crohn disease 
  Melkersson-Rosenthal syndrome 
  Sarcoidosis 
 Vasculopathic pattern 
  Aphthous ulcers 
  Behcet disease 
   Plasma cell vulvitis 

  Used with permission from Lynch et al. [1] and from 
  h t t p : / / i s s v d . o r g / w o r d p r e s s / w p - c o n t e n t /
uploads/2014/02/2014-BIBLIOGRAPHY-CURRENT- 
ISSVD-TERMINOLOGYrev.pdf      
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   Table 2    The 2011 ISSVD clinical classifi cation of vulvar dermatological disorders   

 (A) Skin colored lesions 
  Papules and nodules 
   1. Papillomatosis of the vestibule and medial labia minora 
   2. Molluscum contagiosum 
   3. Warts (HPV infection) 
   4. Scar 
   5. Vulvar intraepithelial neoplasia 
   6. Skin tag 
   7. Nevus, intradermal type 
   8. Mucinous cysts of the vestibule and medial labia minora 
   9. Epidermal cyst 
   10. Anogenital mammary-like gland tumor (hidradenoma papilliferum) 
   11. Bartholin gland cyst and tumor 
   12. Syringoma 
   13. Basal cell carcinoma 
  Plaques 
   1. Lichen simplex chronicus (LSC) and other lichenifi ed disease 
   2. Vulvar intraepithelial neoplasia 
 (B) Red lesions 
  Patches and plaques 
   Eczematous and lichenifi ed diseases 
    1. Contact dermatitis, allergic and irritant 
    2. Atopic dermatitis (rarely seen as a vulvar presentation) 
    3. Eczematous changes superimposed on other vulvar disorders 
    4.  Diseases clinically mimicking eczematous disease (e.g. candidiasis, 

Hailey-Hailey disease and extramammary Paget’s disease) 
    5. Lichen simplex chronicus (lichenifi cation with no preceding skin lesions) 
    6. Lichenifi cation superimposed on an underlying preceding pruritic disease 
   Red patches and plaques with no epithelial disruption 
    1. Candidiasis 
    2. Psoriasis 
    3. Vulvar intraepithelial neoplasia 
    4. Lichen planus 
    5. Plasma cell (Zoon’s) vulvitis 
    6. Bacterial soft-tissue infection (cellulitis and early necrotizing fasciitis) 
    7. Extramammary Paget’s disease 
  Papules and nodules 
   Red papules 
    1. Folliculitis 
    2. Wart (HPV infection) 
    3. Angiokeratoma 
    4. Molluscum contagiosum (infl amed) 
    5. Hidradenitis suppurativa (early lesions) 
    6. Hailey-Hailey disease 
   Red nodules 
    1. Furuncles (“boils”) 
    2. Wart (HPV infection) 
    3. Prurigo nodularis 
    4. Vulvar intraepithelial neoplasia 

(continued)
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    5. Molluscum contagiosum (infl amed) 
    6. Urethral caruncle and prolapse 
    7. Hidradenitis suppurativa 
    8. Anogenital mammary-like gland adenoma (hidradenoma papilliferum) 
    9. Infl amed epidermal cyst 
    10. Bartholin duct abscess 
    11. Squamous cell carcinoma 
    12. Melanoma (amelanotic type) 
 (C) White lesions 
  Patches and plaques 
   1. Vitiligo 
   2. Lichen sclerosus 
   3. Post-infl ammatory hypopigmentation 
   4. Lichenifi ed diseases (when the surface is moist) 
   5. Lichen planus 
   6. Vulvar intraepithelial neoplasia 
   7. Squamous cell carcinoma 
  Papule and nodules 
   1. Fordyce spots 
   2. Molluscum contagiosum 
   3. Wart 
   4. Scar 
   5. Vulvar intraepithelial neoplasia 
   6. Squamous cell carcinoma 
   7. Milium (pl. milia) 
   8. Epidermal cyst 
   9. Hailey-Hailey disease 
 (D) Dark colored (brown, blue, gray or black) lesions 
  Patches 
   1. Melanocytic nevus 
   2. Vulvar melanosis (vulvar lentiginosis) 
   3. Post-infl ammatory hyperpigmentation 
   4. Lichen planus 
   5. Acanthosis nigricans 
   6. Melanoma-in-situ 
  Papules and nodules 
   1. Melanocytic nevus (includes those with clinical and/or histologic atypia) 
   2. Warts (HPV infection) 
   3. Vulvar intraepithelial neoplasia 
   4. Seborrheic keratosis 
   5. Angiokeratoma (capillary angioma, cherry angioma) 
   6. Anogenital mammary-like gland adenoma (hidradenoma papilliferum) 
   7. Melanoma 
 (E) Blisters 
  Vesicles and bullae 
   1. Herpesvirus infections (herpes simplex, herpes zoster) 
   2. Acute eczema (see defi nitions in Part IV above) 
   3. Bullous lichen sclerosus 
   4. Lymphangioma circumscriptum (lymphangiectasia) 

Table 2 (continued)
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 The female genital tract is a complex system with multiple organs. Most 
textbooks of pathology, dermatopathology, and gynecologic pathology dedi-
cate restricted space to vulvar diseases, with an understandable emphasis on 
neoplastic disorders due to their life-threatening nature. Yet, the demand for 
specialists in infl ammatory and infectious vulvar disorders is increasing. This 
book focuses on setting forth our current knowledge of the full spectrum of 
vulvar pathology, utilizing a multidisciplinary approach. Our introductory 
chapter lays the groundwork for an understanding of vulvar diseases by 

   5.  Immune blistering disorders (e.g. cicatricial pemphigoid, fi xed drug eruption, 
Steven-Johnson syndrome, pemphigus) 

  Pustules 
   1. Candidiasis 
   2. Folliculitis 
 (F) Erosions and ulcers 
  Erosions 
   1. Excoriations 
   2. Erosive lichen planus 
   3. Fissures arising on normal tissue (idiopathic, intercourse related) 
   4.  Fissures arising on abnormal tissue (candidiasis, lichen simplex chronicus, 

psoriasis, Crohn’s disease, etc.) 
   5. Vulvar intraepithelial neoplasia, eroded variant 
   6. Ruptured vesicles, bullae and pustules 
   7. Extramammary Paget’s disease 
  Ulcers 
   1. Excoriations (related to eczema, lichen simplex chronicus) 
   2.  Aphthous ulcers (syn. aphthous minor, aphthous major, Lipschütz ulcer, 

occurring either as an idiopathic process or secondary to other diseases such as 
Crohn’s, Behçet’s, various viral infections) 

   3. Crohn’s disease 
   4. Herpesvirus infection 
   5. Ulcerated squamous cell carcinoma 
   6. Primary syphilis (chancre) 
 (G) Edema 
  Skin-colored 
   1. Crohn’s disease 
   2. Idiopathic lymphatic abnormality (congenital Milroy’s disease) 
   3. Post-radiation and post-surgical lymphatic obstruction 
   4. Post-infectious edema (esp. staphylococcal and streptococcal cellulitis) 
   5. Post-infl ammatory edema (esp. hidradenitis suppurativa) 
  Pink or red 
   Venous obstruction (e.g. pregnancy, parturition) 
   2. Cellulitis (primary or superimposed on already existing edema) 
   3. Infl amed Bartholin duct cyst/abscess 
   4. Crohn’s disease 
   5. Mild vulvar edema may occur with any infl ammatory vulvar disease 

  Used with permission from Lynch et al. [2] and from   http://issvd.org/wordpress/wp-content/
uploads/2014/02/2014-BIBLIOGRAPHY-CURRENT-ISSVD-TERMINOLOGYrev.pdf      
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describing its embryologic development, normal anatomy, and histology. 
Infl ammatory diseases are presented, organized by structures affected and 
histopathologic patterns. Mesenchymal processes are categorized based on 
cell of origin. Melanocytic and glandular lesions are reviewed in detail, so as 
to assist in diagnosis and classifi cation. The changing and contending catego-
rizations of squamous lesions are discussed, and the arguments for each are 
set out to assist the reader in understanding the logic behind each of the pro-
posed classifi cations. The clinical presentation of each entity is described 
with emphasis of the peculiarities of presentation of each disease in the vulva. 
Extragenital manifestations of each disorder are enumerated, because not 
uncommonly they are the key to a correct diagnosis. Recent advances in 
understanding of the physiopathology, genetic, and molecular basis of vulvar 
diseases are thoroughly discussed. The histopathology of vulvar disease is 
presented in detail, with an emphasis on pathologic differential diagnosis and 
histopathologic mimickers. 

 To further enhance this book, we have included “take-away essentials,” a 
section to which the reader can turn for a summary of practical points. Case 
vignettes at the end of each chapter provide an opportunity to observe how 
knowledge can be applied in actual cases. Each of these additions should be 
useful tools for professional development. 

 We hope the reader will fi nd this book a useful, practical reference for the 
daily practice of vulvar disease diagnosis, an area of rapidly expanding 
knowledge and clinical need. 

      Duke University Medical Center        Maria     Angelica     Selim, MD    
 Department of Pathology
   Durham,   NC,   USA      
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           Overview 

    The vulva consists of the female genital struc-
tures external to the vaginal opening—the introi-
tus. Anatomically, the vulva lies within the 
perineum, which is a diamond-shaped region 
bounded anteriorly by the pubic symphysis, later-
ally by the left and right ischial tuberosities of the 
pelvic bones, and posteriorly by the coccyx 
(Figs.  1.1  and  1.2 ) [ 1 ]. The perineum further sub-
divides into an anterior urogenital triangle with 
the vulva and a posterior anal triangle with the 
anus and its external sphincter. The vulva com-
prises the mons pubis, the labia majora, the labia 
minora, the clitoris, and the vestibule. The vesti-
bule itself is the specifi c region demarcated ante-
riorly by the clitoral prepuce, laterally by the 
labia minora, and posteriorly by the fourchette, 
which is a fold of skin where the labia minora 
join. Within this region are the clitoris, the ves-
tibulovaginal bulbs and associated vestibular 
(Bartholin’s) glands, the urethral meatus and 
associated periurethral (Skene’s) glands, and the 
vaginal introitus. Before considering the anatomy 
and histology of these structures in more detail, 
however, it will be benefi cial to fi rst consider the 
development of the female reproductive tract.

       Embryology of the Female 
Reproductive Tract and External 
Genitalia 

 The urinary and reproductive systems in both 
males and females are embryologically and ana-
tomically interrelated in that both develop from a 
urogenital ridge of intermediate mesoderm 
located along the posterior body wall in the 
developing abdominal cavity and both open into 
an endoderm-lined cloaca at the caudal end of the 
embryo (Table  1.1 , Fig.  1.3 ). During the 4th week 
of development, excretory tubules of the meso-
nephros arise within the lateral, or mesonephric, 
portion of the urogenital ridge along the body 
axis extending from the thoracic to upper lumbar 
body segments [ 2 ]. The excretory tubules 
 elongate into S-shaped loops encapsulating a 
 rudimentary glomerular capillary tuft located 
along their medial portion. The lateral end of 
each excretory tubule attaches to a collecting 
duct running longitudinally known as the meso-
nephric or Wolffi an duct, which opens into a por-
tion of the cloaca that will invaginate to form the 
urogenital sinus. As the name implies, the uro-
genital sinus contributes to the lower urinary 
tract, namely, the bladder and urethra, as well as 
a portion of the reproductive tracts in both the 
male (prostate and prostatic urethra) and female 
(vagina and vestibule). Initially, the segmental 
nephrons of the mesonephros provide functional 
urine output but then regress as the defi nitive, 
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metanephric kidneys arise from the caudal inter-
mediate mesoderm. The longitudinal mesoneph-
ric duct on each side persists and becomes part 
of a paired set of genital ducts that contribute 
 signifi cantly to the male reproductive tract. 
As described below, the mesonephric ducts 

largely regress in the female and normally only 
contribute to rudimentary structures.

    During the 6th week, primordial germ cells 
appear within the medial, or genital, portion of 
the urogenital ridge. These germ cells initially 
arise in the embryo’s epiblast, migrate through 

  Fig. 1.1    External genitalia of the vulva (Used with permission from Robboy et al. [ 22 ]       
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  Fig. 1.2    Perineal surface anatomy       
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   Table 1.1    Homologues and origins of the human reproductive system   

 Indifferent  Germ layer  Female  Male 

 Gonad  Mesoderm  Ovary  Testis 
 Paramesonephric (Müllerian) duct  Mesoderm  Fallopian tubes  Appendix testis 
 Paramesonephric duct  Mesoderm  Uterus, vagina  Prostatic utricle 
 Mesonephric (Wolffi an) duct  Mesoderm  Rete ovarii  Rete testis 
 Urogenital sinus  Endoderm  Skene’s glands  Prostate 
 Urogenital sinus  Endoderm  Bladder, urethra  Bladder, urethra 
 Urogenital sinus  Endoderm  Bartholin’s gland  Bulbourethral gland 
 Labioscrotal folds  Ectoderm  Labia majora  Scrotum 
 Urogenital folds  Mesoderm  Labia minora  Spongy urethra 
 Genital tubercle  Mixed  Vestibular bulbs  Bulb of the penis 
 Genital tubercle  Mixed  Clitoral glans  Glans penis 
 Genital tubercle  Mixed  Clitoral crura  Crus of the penis 
 Prepuce  Mixed  Clitoral hood  Foreskin 
 Gubernaculum  Mesoderm  Round ligament of the uterus  Gubernaculum testis 

  Modifi ed from Ref. [ 21 ]  

  Fig. 1.3    Anlage of the genital organs in the indifferent, bisexual stage (Used with permission from Jaubert et al. [ 3 ]       
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the primitive streak during gastrulation in the 3rd 
week, and come to rest in the wall of the yolk sac 
near the forming allantois. Soon after gastrula-
tion, the germ cells migrate back into the embryo 
along the dorsal mesentery of the hindgut and 
invade the medial edge of the urogenital ridge. In 
response to the germ cells, the overlying coelo-
mic epithelium of the genital ridge proliferates 
and invades the mesenchymal tissue to form a 
series of irregularly shaped, primitive sex cords 
that remain connected to the surface epithelium 
and become closely associated with the germ 
cells. The surrounding mesenchymal cells, in 
turn, will develop into sex-specifi c interstitial 
cells of the gonads that contribute to the differen-
tiation of the male or female phenotype. 

 During this same period, a second set of genital 
ducts, the paramesonephric (Müllerian) ducts, arise 
as the epithelium along the lateral edge of the geni-
tal ridge adjacent to the mesonephric ducts invagi-
nates to form a longitudinal tube. At their cranial 
end, the paramesonephric ducts are lateral to the 
mesonephric ducts and end in a funnel- shaped 
opening into the abdominal cavity at about the same 
level as the superior aspect of the indifferent gonad. 
Caudally, the paramesonephric ducts continue lat-
eral to the mesonephric ducts and then cross under 
(ventral to) the mesonephric ducts to course medi-
ally and partially fuse in the midline to form the 
uterine canal. The uterine canal projects caudally 
until it meets the wall of the urogenital sinus, where 
it causes a small swelling known as the parameso-
nephric, or Müllerian, tubercle to form [ 3 ]. 

 At this point, the gonads of males and females 
are indistinguishable. The ductal systems are dis-
tinguishable by location only, but not histologi-
cally. However, from the 7th week on, the male 
and female systems diverge greatly as the process 
of sexual differentiation ensues. In the male, the 
sex-determining region of the Y-chromosome gene 
( SRY ) acts in conjunction with  SOX9  to upregulate 
the expression of steroidogenic factor 1 ( SF1 ) [ 4 ]. 
SF1 stimulates the differentiation of the epithelial 
sex cord cells into Sertoli cells, which then secrete 
anti-Müllerian hormone (AMH, also known as 
Müllerian inhibiting substance, or MIS) [ 5 ]. AMH 
is a transforming growth factor-beta (TGF-β) fam-
ily member which induces apoptosis and regres-
sion of the paramesonephric ducts. The Sertoli 

cells also express CYP26, which degrades local 
retinoic acid, thus inducing meiotic arrest in the 
germ cells. In this milieu, the germ cells are 
directed to become spermatogonia [ 6 ]. SF1 also 
directs the differentiation of the interstitial cells of 
the male gonad into Leydig cells that secrete tes-
tosterone, which promotes growth and differentia-
tion of the mesonephric ducts into the efferent 
ductules, epididymis, vas deferens, and seminal 
vesicles [ 7 ]. Testosterone is further converted by 
5-α reductase into dihydrotestosterone, which 
stimulates growth and differentiation of the pros-
tate and external genitalia. 

 In the female,  SRY  expression is absent, and 
instead the dominant genetic program is directed 
by  WNT4 , which initiates differentiation of the 
female phenotype [ 8 ]. Under this program, the sur-
face epithelium of the female gonad proliferates 
rapidly to give rise to a secondary generation of sex 
cords known as cortical cords which will then 
become follicular cells rather than Sertoli cells. As 
there are no Sertoli cells, AMH is absent and the 
paramesonephric ducts persist. Moreover, retinoic 
acid signaling within the gonad induces progres-
sion of the germ cells into oogonia that proliferate 
and enter into the fi rst meiotic division to form pri-
mary oocytes. The oocytes, in turn, direct the dif-
ferentiation of the epithelial cord cells into follicular 
cells and cells of the surrounding mesenchyme into 
theca cells. Without Leydig cells, there is not a sig-
nifi cant source of testosterone (and therefore DHT) 
to support the growth of the mesonephric ducts or 
male external genitalia. Instead, the theca and    fol-
licular cells secrete estrogens which promote the 
growth and development of the paramesonephric 
ducts and female external genitalia. 

 The uterine (Fallopian) tubes, uterine corpus, 
and uterine cervix develop exclusively from the 
paramesonephric ducts, whereas the vagina has 
contributions also from the urogenital sinus. The 
cranial portion of the paramesonephric ducts 
develop into the uterine (Fallopian) tubes, retain-
ing their funnel-shaped openings into the coelo-
mic cavity, which develop into the infundibulum 
and fi mbriae, while the caudal portion of the 
paramesonephric ducts, when fused, gives rise to 
the uterus (Fig.  1.3 ). At this period, the entire 
presumptive uterus is a simple canal, without any 
of the later structural changes found in the adult 
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uterine body or cervix. The uterine canal grows 
toward and contacts the urogenital sinus at about 
the 7th week and induces the formation of the 
paramesonephric tubercle. Concurrent with this 
process, the endodermal epithelium of the uro-
genital sinus at the point of contact forms a pair 
of swellings (sinovaginal bulbs) that fuse into a 
solid vaginal plate that proliferates and extends 
cranially, thus pushing the paramesonephric 
tubercle and forming uterus away from the uro-
genital sinus. The growth of the vaginal plate and 
paramesonephric tubercle continues during the 
3rd and 4th months followed by a process of 
canalization that is completed by the 5th month 
such that the mesenchymal walls of the vaginal 
fornices are derived from the paramesonephric 
tubercle and the squamous epithelial surfaces and 
possibly some of the lowest vagina are of uro-
genital sinus origin [ 3 ]. The initial site where 
growth of the vaginal plate from the wall of the 
urogenital sinus commenced usually does not 

fully canalize, thus leaving a membranous hymen 
that separates the vaginal canal from the urogeni-
tal sinus. While the mesonephric ducts mostly 
regress in the female, some remnants may remain 
as rudimentary tubules or cysts found adjacent to 
the ovary (epoophoron), uterine tube (paroopho-
ron), or along the lateral wall of the uterus and/or 
vagina (Gartner’s ducts/cysts) (Fig.  1.4 ).

   The development of the external genitalia is 
apparent by the 4th week of development as the 
tissue along the rim of the cloacal opening thick-
ens into cloacal folds [ 9 ]. Division of the cloaca 
into urogenital and anal portions occurs during 
the 5th and 6th weeks by the growth of the urorec-
tal septum, which is a block of mesoderm- derived 
tissue that grows in between the alimentary and 
urogenital tracts and eventually fuses with the 
cloacal folds at the site of the perineal body. 
Anteriorly, the tissues of the cloacal folds fuse to 
form the genital tubercle. Posterior to the genital 
tubercle, the tissue surrounding the opening into 

  Fig. 1.4    Female differentiation of the genital organs (Used with permission from Jaubert et al. [ 3 ]       
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the forming urogenital sinus develops into uro-
genital folds. The posterior-most cloacal folds 
develop into anal folds that surround the forming 
anus. Lateral to the urogenital folds, a second set 
of swellings, the labioscrotal folds, appear. In the 
male (under androgenic infl uence, in particular 
dihydrotestosterone), the genital tubercle devel-
ops into the penile glans; the urogenital folds fuse 
and elongate to form the penile shaft; and the 
labioscrotal folds fuse to become the scrotum [ 8 ]. 
In the female (under the infl uence of estrogens 
rather than androgens), the genital tubercle devel-
ops into the clitoral glans, whereas the urogenital 
and labioscrotal folds give rise to the labia minora 
and majora, respectively [ 9 ] (Fig.  1.5 ). Anteriorly, 
the labia majora merge to form the mons pubis, 
and posteriorly, the labia majora fuse with the 
perineal body anterior to the anus. The remaining 
opening of the urogenital sinus exterior to the 
vaginal introitus (usually completely or partially 
covered by the hymen) and bounded by the labia 
minora expands to form the vestibule, the lining 
of which is thus endoderm derived. This is in con-
trast to the other structures of the vulva, which are 
of ectoderm and mesoderm origin and therefore 
respond differently to hormones or other stimuli 
evoked in either the normal or diseased state.

      Overview of Vulvar Anatomy 

 As described above, the vulva consists of those 
structures within the urogenital triangle and exter-
nal to the vaginal introitus, or hymen. Anteriorly, 
the most superfi cial vulvar structure is the mons 
pubis, which blends laterally with the labia majora 
found on either side of the vestibular opening. 
Posteriorly, the labia majora merge with the peri-
neal body, which lies between the vaginal four-
chette and the anus. The mons pubis and labia 
majora are of ectodermal origin and therefore are 
covered by hairy skin. Medial to the labia majora 
are the interlabial sulci, which separate the labia 
majora from the labia minora and also mark a tran-
sition point where the skin becomes hairless. The 
labia minora bound the opening into the vestibule. 
Anteriorly, each labium minus bifurcates into a 
medial and lateral fold. The medial folds from each 
labium minus unite posterior to the clitoris to form 

the frenulum of the clitoris, whereas the lateral 
folds unite anterior to the clitoris to form the hood 
or prepuce of the clitoris. Posteriorly, the labia 
minora merge to form the frenulum of the labia 
minora (or vaginal fourchette). Elements of the 
labia minora constitute an imaginary vestibular line 
(of Hart) that demarcates the vestibule, which is of 
endodermal origin, from the exterior elements of 
the vulva, which are of ectodermal origin. Hart’s 
line, thus, is defi ned anteriorly by the prepuce of 
the clitoris, laterally by the labia minora, and poste-
riorly by the vaginal fourchette. Within the vesti-
bule itself are the vaginal introitus, bounded by the 
hymen, the paired erectile vestibulovaginal bulbs 
and associated vestibular glands, and the urethral 
meatus and associated paraurethral glands. 

 Somatic innervation of the vulva is largely via 
the iliohypogastric, ilioinguinal, and genitofemo-
ral nerves, which serve the mons pubis and antero-
lateral labia majora, and the pudendal nerve, which 
originates from the sacral plexus and carries fi bers 
derived from sacral spinal cord segments S2 to S4 
as well as sympathetic fi bers derived from gray 
rami communicantes from the pelvic sympathetic 
chain and is the major nerve of the perineum [ 1 ]. 
The pudendal nerve enters the perineum by cours-
ing along the lateral wall of the ischioanal fossa 
within the pudendal canal formed by the fascia 
associated with the obturator internus muscle. The 
pudendal nerve gives rise to three major branches:
    1.    The inferior rectal nerve, which serves the 

rectum and anus   
   2.    The perineal nerve, which provides motor 

innervation to the muscles of the perineum, 
sensory innervation via the posterior labial 
nerve, and sympathetic innervation to blood 
vessels and sweat glands   

   3.    The dorsal nerve of the clitoris, which passes 
through the perineal membrane just inferior to 
the pubic symphysis and courses along the 
dorsal body and glans of the clitoris to provide 
sensory innervation    
  Parasympathetic innervation of erectile tissue 

within the vestibular bulb and the clitoris occurs 
via pelvic splanchnic nerves that originate from 
the anterior rami of sacral spinal cord segments 
S2 to S4 and course into the inferior hypogastric 
plexus before then ramifying into fi ne branches 
that pierce the perineal membrane to enter into 
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the crura and glans of the clitoris and the bulbs of 
the vestibule [ 1 ]. 

 Blood supply to the vulva is via the femoral 
artery, which sends both superfi cial and deep 
external branches that supply the mons pubis and 
anterolateral labia majora, respectively, and the 

internal iliac artery from which the internal 
pudendal artery derives [ 1 ]. The internal pudendal 
artery, in turn, branches in a similar pattern to the 
pudendal nerve to supply the rectum, anus, and 
perineal structures (via branches of the perineal 
artery such as the posterior and anterior labial 
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arteries that serve the labia minora and majora). 
The terminal internal pudendal artery gives rise to 
the arteries that serve the vestibular bulb as well 
as to the dorsal and deep arteries of the clitoris 
that supply erectile tissues within these organs. 
Venous drainage follows a similar pattern. 

 Lymphatic drainage from the perineal deep 
structures follows the internal pudendal artery 
into the internal iliac nodes in the pelvis [ 1 ]. 
Lymphatic drainage from the superfi cial tissues of 
the labia majora and mons pubis goes to the 
superfi cial inguinal nodes located superfi cial to 
the fascia lata near the emergence of the saphe-
nous vein from the femoral vein. Lymphatic chan-
nels from the labia minora, clitoris, vestibule, and 
caudal-most vagina drain into deep inguinal nodes 
located deep to the fascia lata near the saphenous 
vein and external iliac nodes located along the 
external iliac artery. Lateral vulvar structures gen-
erally drain to the respective ipsilateral side, 
whereas medial structures drain centrally.  

   Regional Anatomy and Histology: 
Mons Pubis 

 The mons pubis overlies the pubic symphysis at 
the apex of the urogenital triangle. Being of ecto-
dermal origin, it is covered by skin with a stratifi ed 
squamous keratinized epithelium, hair follicles, 
sebaceous glands that empty into the hair follicles, 
eccrine sweat glands that empty onto the surface, 
and sensory receptors similar to other locations on 
the body. Touch receptors associated with the epi-
thelium include Meissner’s corpuscles and 
Merkel’s tactile disks for vibratory sensation and 
free nerve endings for fi ne touch, pain, and tem-
perature [ 10 ]. Vibratory sensation is further aug-
mented by free nerve endings associated with hair 
follicles. Pacinian and Ruffi ni corpuscles for pres-
sure sensation are present throughout the subcuta-
neous tissue, largely at the dermis-hypodermis 
interface, as are Dogiel-Krause receptors [ 10 ]. 

 Substantial changes occur at puberty in the 
skin of the mons pubis. For one, the subcutane-
ous tissue becomes more prominent as the hypo-
dermis progressively accumulates more adipose 
tissue. The hair follicles elongate and the hairs 
become coarser as puberty progresses up until 

about age 17 years when the fi nal adult pubic hair 
pattern is set [ 11 ]. Racial and genetic factors 
affect the quality of pubic hair in terms of pig-
mentation, amount, and consistency.  

   Regional Anatomy and Histology: 
Labia Majora 

 The labia majora arise from the labioscrotal folds 
of the embryo, which, unlike those of the male, 
do not fuse but instead remain open as a pair of 
folds bounding the labia minora and the opening 
of the vulvar vestibule. The labia majora lie later-
ally to the labia minora, separated by the interla-
bial sulcus. Anteriorly, the labia majora merge 
with the mons pubis, whereas posteriorly, they 
join the perineal body located between the vagi-
nal fourchette and the anus. Laterally, the labia 
majora merge with the inguinal-gluteal folds. 

 Like the mons pubis, the labia majora are of 
ectodermal origin and are therefore covered by 
skin with many of same features as those seen in 
the mons pubis (Fig.  1.6 ), although in addition to 

  Fig. 1.6    The skin of the labium majus with hair follicle 
and sebaceous gland       
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the eccrine sweat glands, there are also numerous 
apocrine sweat glands associated with scent pro-
duction (Fig.  1.7a, b ).

    Occasionally, cell clusters with eccrine and apo-
crine features may resemble a heterotopic mam-
mary tissue, for which reason in the past this has 
been considered as heterotopic breast (Fig.  1.8a, b ). 
Some studies report that in human embryos the 
mammary gland primordia do not extend beyond 
the axillary-pectoral area, arguing instead that the 
tissue and lesions arising from it originate from the 
native apocrine and eccrine glands normally found 

there in the form, embryonically, as the “Toker” 
cell, which is a cell, sometimes gland-like, where 
the cytoplasm is clear and CK7 reactive [ 12 ].

   The epidermis of the labia may also disclose 
basal melanocytes (Fig.  1.9a, b ), which are espe-
cially prominent in black women, and Langerhans 
cells (Fig.  1.10 ), which are involved in antigen 
acquisition, immune surveillance, and immune 
effector mechanisms, with dendrites covering 
expanses of cells. Quantitatively, Langerhans 
cells are twice as common in the vulva compared 
to the vagina [ 13 ].

  Fig. 1.7    ( a ) The labium majus with the apocrine and eccrine sweat glands. ( b ) In high power the apocrine glands show 
oxiphilic cytoplasm and holocrine secretion ( white arrow head ), not seen in eccrine glands ( black arrow head )       

  Fig. 1.8    ( a ,  b ) The mammary-like anogenital glands in the vulva with eccrine and apocrine features resembling those 
from the breast       
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    The medial side of the labia majora is thinly 
keratinized and lacks hair follicles and sweat 
glands, which is helpful in distinguishing 
medial from lateral based on the slide alone 

(Fig.  1.6 , Fig.  1.11b ). Despite the absence of 
hair follicles, the medial aspect of the labia 
majora contains abundant sebaceous glands 
visible to the naked eye as soft, tiny (Fordyce) 
spots that open directly onto the skin surface 
(Fig.  1.12 ).

    The labia majora also change with aging and 
during pregnancy. At puberty, the labia majora 
increase in size, primarily the result of fat accu-
mulation within the subcutaneous tissue, and 
there are changes in hair growth similar to that 
which occurs in the mons pubis. During preg-
nancy, the labia majora may distend from vasodi-
lated subcutaneous vessels infl uenced by 
gestational hormones, sometimes resulting in 
venous varicosities that fail to later resolve [ 14 ]. 
After menopause, the labia majora typically atro-
phy, showing progressive loss of hair growth and 
overall reduced size due to the loss of subcutane-
ous fat [ 15 ]. 

  Fig. 1.9    ( a ,  b ) Melanocytes highlighted by MART-1 immunostain are seen at the basal aspect of the epidermis       

  Fig. 1.10    CD1a immunostain highlights prominent 
Langerhans cells with dendrites within the epidermis       
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 As the labia majora are developmentally homol-
ogous to the male scrotum, there are structures 
similarly associated with the inguinal canal related 
to the descent of the gonads. The round ligament of 
the uterus, a remnant of the gubernaculum, courses 
from the uterus to the internal inguinal ring, through 
the inguinal canal, out the external inguinal ring 
and fi nally ends within the dermis of the anterior 
labia majora, where it joins with a longitudinal 
bundle of smooth, or cremaster, muscle of the labia 
majora. Within the dermis of the labia majora, a 
delicate muscle layer derived from the transversus 
abdominis muscle (tunica dartos labialis) can be 
observed that is homologous to the dartos fascia of 
the scrotum. As in the male, these structures, related 
to the descent of the gonads, can help entrap the 
peritoneum within the anterior labia majora, which 

can lead to cysts. Similarly, indirect (inguinal) her-
niation of abdominal contents, also involving the 
anterior aspect of the labia majora, can occur, 
although this rarely happens in females [ 16 ].  

   Regional Anatomy and Histology: 
Labia Minora 

 Medial to the labia majora and the interlabial sul-
cus are the labia minora, which bound the open-
ing into the vulvar vestibule. The labia minora 
arise from the left and right urogenital folds that 
arise at the lip of the urogenital sinus. In the male, 
these folds fuse to form the corpus spongiosum 
of the penis, whereas in the female the folds 
remain separated by the opening into the vulvar 
vestibule and vaginal introitus. Anteriorly, each 
labium minus divides into medial and lateral 
folds: the medial folds from each side fuse poste-
rior to the clitoris to form the frenulum of the cli-
toris, whereas the lateral folds fuse anteriorly to 
form the prepuce. Posteriorly, the labia minora 
fuse to form the vaginal fourchette, which is ante-
rior to the perineal body. The skin of the labia 
minora generally lacks skin appendages and is 
sparsely pigmented, although some sweat and 
sebaceous glands along with some degree of pig-
mentation may be found at the lateral and poste-
rior borders (i.e., at the interlabial sulcus and 
perineal area) in some individuals [ 17 ]. As 
described above, Hart’s line, which demarks the 

  Fig. 1.11    ( a ) Highly glycogenated squamous epithelium lining the vulvar vestibule. ( b ) Squamous epithelium with a 
thin keratin layer, typical of the medial labia majora and lateral labia minora       

  Fig. 1.12    Grossly visible sebaceous gland (Fordyce spot)       

 

 

1 Normal Vulva: Embryology, Anatomy, and Histology



14

endodermally derived epithelium of the urogeni-
tal sinus from the ectodermal epithelium of the 
urogenital folds, runs along structures associated 
with the labia minora. Lateral to this line, the epi-
thelium is keratinized stratifi ed squamous; medial 
to Hart’s line, the lining is nonkeratinized, gener-
ally highly glycogenated stratifi ed squamous epi-
thelium (Fig.  1.11 ). The sensory receptors are 
like those for the labia majora, although perit-
richial nerve endings are absent as the labia 
minora lack hair. Refl ecting the developmental 
homology to the penile corpus spongiosum, the 
subcutaneous tissue of the labia majora is highly 
vascularized and erectile, supported by a loose 
connective tissue with elastic fi bers. Deep to the 
labia minora, within the vestibule, are vestibular 
bulbs, which consist of erectile tissue invested by 
elastic fi bers and skeletal muscle fi bers of the 
bulbospongiosus muscles.  

   Regional Anatomy and Histology: 
Clitoris 

 The clitoris derives from the genital tubercle and 
is thus developmentally analogous to the corpora 
cavernosa of the male penis. It is anterior to the 
frenulum formed by the fused medial folds of the 
labia minora and covered anteriorly by the pre-
puce derived from the fused lateral folds of the 
labia minora. Like the penis, the clitoris has an 
attached root and a free body. However, the clito-
ris differs from the penis in that it lacks a bulbos-
pongiosus component and is instead composed 
only of two crura and a single glans clitoris 
(although the bulbs of the vestibule are attached to 
the glans clitoris by thin bands of erectile tissue, 
they are considered to be vestibular rather than 
clitoral). The clitoral crura consist of erectile tis-
sue (Fig.  1.13 ) similar to the corpus cavernosum 
of the penis, both entailing cavernous venous 
sinuses fed by centrally located muscular arteries 
and enveloped by a dense fi broelastic tunica albu-
ginea and slips of skeletal ischiocavernosus mus-
cle. The central muscular arteries within the 
erectile tissue receive parasympathetic innerva-
tion from segments S2 to S4 of the sacral spinal 

cord [ 1 ]. Nitric oxide-mediated relaxation of the 
arterial tunica media in response to parasympa-
thetic stimulation leads to the engorgement of 
blood within the venous sinuses and tumescence 
of the erectile tissues [ 18 ]. As a derivative of the 
genital tubercle, the skin of the clitoris is of ecto-
dermal origin and thus has a keratinized stratifi ed 
squamous epithelium, but it lacks hair and seba-
ceous glands. As with the skin found elsewhere on 
the body, there are free nerve endings and sensory 
receptors associated with the skin of the clitoris, 
although peritrichial receptors are absent as there 
is no hair and the density of Meissner’s corpuscles 
and Merkel’s disks is somewhat less than what is 
found on the labia majora [ 10 ]. Pacinian corpus-
cles reside in very high numbers (Fig.  1.14 ).

  Fig. 1.13    Erectile tissue of the clitoris       

  Fig. 1.14    Pacinian corpuscles (located  left ) and nerve 
bundles (located  right ) in the clitoris       
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       Regional Anatomy and Histology: 
Vulvar Vestibule 

 The vulvar vestibule lies exterior to the hymen 
and interior to Hart’s line. It is thus bounded ante-
riorly by the frenulum of the clitoris, laterally by 
the medial edge of the labia minora, and posteri-
orly by the vaginal fourchette. The posterior 
region between the hymen and fourchette known 
as the vestibular fossa is more concave compared 
to the remainder of the vestibule, which is typi-
cally fl attened when the labia minora are spread 
apart. The vestibular lining is of endodermal ori-
gin (from the urogenital sinus) and is therefore 
predominantly nonkeratinized stratifi ed squa-
mous epithelium (Fig.  1.11a ). The epithelium is 
also typically enriched in glycogen similar to that 
of the vagina and external os of the cervix. The 
vaginal introitus bounded by the hymenal ring is 
locally centrally within the vestibule. 

 The hymen itself marks the boundary of the 
vagina and the vestibule. During development, 
the hymen forms a continuous membrane 
between these two regions but usually regresses 
via programmed cell death to various degrees 
such that the hymen may be round or annular 
with a single opening, septate with several large 
openings divided by thin septa, or cribriform 
with multiple small openings. Rarely, the hymen 
undergoes little to no regression and remains 
imperforate, requiring surgical resection prior to 

menarche [ 19 ]. Intravaginal tampon use, inter-
course, parturition, or other mechanical trauma 
often tears the hymen resulting in small hymenal 
tags (or carunculae), which are normal. 

 Lateral to the vaginal introitus are the minor 
and major (Bartholin’s) vestibular glands. The 
minor vestibular glands are analogous to the ure-
thral glands of Littre in the male and consist of 
simple tubular glands lined by a mucus-secreting 
columnar epithelium. The glands open onto and 
merge with the stratifi ed squamous epithelium on 
the vestibular surface. The paired major vestibu-
lar glands (Fig.  1.15a, b ) are analogous to the bul-
bourethral glands in the male and exist as paired 
tubuloalveolar glands located within the subcuta-
neous tissue deep to the labia minora, vestibule, 
and hymen. The acini of Bartholin’s glands 
 consist of mucus-secreting columnar epithelial 
cells that secrete into a pair of ducts that open 
posterolateral to the hymen. The major efferent 
duct of Bartholin’s gland is lined by a transitional 
cell epithelium. Also with the subcutaneous tis-
sue within the vestibule lateral to the vaginal 
introitus are the paired erectile bulbs of the vesti-
bule invested by slips of skeletal bulbospongio-
sus muscle. Small bands of erectile tissue connect 
the anterior ends of the vestibular bulbs to the 
glans clitoris. Like the clitoris, erection of the 
vestibular bulbs is a vascular event mediated by 
parasympathetic fi bers originating from the lat-
eral horns of segments S2 to S4 of the sacral spi-
nal cord [ 1 ].

  Fig. 1.15    ( a ) Major (Bartholin’s) vestibular gland. ( b ) Higher power shows mucin producing glands opening to ducts 
lined by stratifi ed epithelium       
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   Anterior to the vaginal introitus is the urethral 
meatus which is lined by a transitional epithe-
lium that merges with the stratifi ed squamous 
epithelium of the vestibule. Throughout the ure-
thra are multiple minor periurethral glands (of 
Huffman) comprised of columnar, mucinous epi-
thelium. The major periurethral (or Skene’s) 
glands are paired structures analogous to the 
male prostate. The glands are comprised of muci-
nous pseudostratifi ed columnar epithelial cells 
that secrete into ducts lined by a transitional epi-
thelium that merges with the vestibular squamous 
epithelium (Fig.  1.16a, b ) [ 20 ]. Mucinous glands 
are often at the base. The ducts coalesce into a 
pair of openings found immediately posterolat-
eral to the urethral meatus.

         References 

          1.    Drake RL, Vogl AW, Mitchell AWM. Gray’s anatomy 
for students. 2nd ed. Philadelphia: Churchill 
Livingstone; 2010.  

    2.    Sadler TW. Langman’s medical embryology. 12th ed. 
Philadelphia: Wolters Kluwer; 2012.  

       3.    Jaubert F, Robboy SJ, Fellous M. Embryology. In: 
Robboy SJ, Mutter GL, Prat J, Bentley RC, Russell P, 
MC A, editors. Robboy’s pathology of the female 
reproductive tract. 2nd ed. Philadelphia: Churchill 
Livingstone; 2009.  

    4.    Parker KL, Rice DA, Lala DS, Ikeda Y, Luo X, Wong 
M, Bakke M, Zhao L, Frigeri C, Hanley NA, Stallings 
N, Schimmer BP. Steroidogenic factor 1: an essential 
mediator of endocrine development. Recent Prog 
Horm Res. 2002;57:19–36.  

    5.    Schoenwolf GC, Bleyl SB, Brauer PR, Francis-West 
PH. Larsen’s human embryology. 4th ed. Philadelphia: 
Churchill Livingstone; 2009.  

    6.    Bowles J, Koopman P. Retinoic acid, meiosis and 
germ cell fate in mammals. Development. 2007;
134(19):3401–11.  

    7.    Payne AH, Hardy MP, Russel LD. The Leydig cell. 
Vienna: Cache River Press; 1996.  

     8.    Biason-Lauber A. WNT4, RSPO1, and FOXL2 in sex 
development. Semin Reprod Med. 2012;30(5):387–95.  

     9.    Carlson BM. Human embryology and developmental 
biology. 4th ed. Philadelphia: Mosby; 2009.  

      10.    Krantz KE. Innervation of the human vulva and 
vagina; a microscopic study. Obstet Gynecol. 1958;
12(4):382–96.  

    11.    Tanner JM. Growth at adolescence. 2nd ed. Oxford: 
Blackwell; 1962.  

    12.    Putte SC. Clear cells of Toker in the developing ano-
genital region of male and female fetuses. Am J 
Dermatopathol. 2011;33(8):811–8.  

    13.    Black CA, Murphy-Corb M. Dendritic cells in the 
female genital tract. In: Lotze MT, Thomson AW, edi-
tors. Dendritic cells, biology and clinical applications. 
2nd ed. London: Academic; 2001. p. 412–3.  

    14.    Bell D, Kane PB, Liang S, Conway C, Tornos 
C. Vulvar varices: an uncommon entity in surgical 
pathology. Int J Gynecol Pathol. 2007;26(1):
99–101.  

    15.    McLean JM. Anatomy and physiology of the vulva. 
In: Ridley CM, editor. The vulva. New York: Churchill 
Livingstone; 1988. p. 39–65.  

    16.    Burcharth J, Pedersen M, Bisgaard T, Pedersen C, 
Rosenberg J. Nationwide prevalence of groin hernia 
repair. PLoS One. 2013;8(1):e54367.  

    17.    Amenta PS. Elias-Pauly’s histology and human 
microanatomy. 5th ed. New York: Wiley; 1987. 
p. 502–3.  

    18.   Gragasin FS, Michelakis ED, Hogan A, Moudgil R, 
Hashimoto K, Wu X, Bonnet S, Haromy A, Archer 
SL. The neurovascular mechanism of clitoral 

  Fig. 1.16    ( a ) Periurethral (Skene’s) glands, with urothelial-type lining with mucinous glands. ( b ) Detail       

 

J.M. Velkey et al.



17

 erection: nitric oxide and cGMP-stimulated activa-
tion of BKCa channels. FASEB J. 2004;18(12):
1382–91.  

    19.    Mor N, Merlob P, Reisner SH. Types of hymen in the 
newborn infant. Eur J Obstet Gynecol Reprod Biol. 
1986;22(4):225–8.  

    20.    Wilkinson EJ, Hardt NS. Vulva. In: Mills SE, editor. 
Histology for pathologists. 4th ed. Philadelphia: 
Wolters Kluwer; 2012.  

    21.     http://en.wikipedia.org/wiki/List_of_homologues_
of_the_human_reproductive_system    . Accessed 15 
Mar 2014.  

    22.   Robboy SJ, Mutter GL, Shako-Levy R, Bean SM, Prat 
J, Bentley RC, Russell P. Cutup—gross description and 
processing of specimens. In: Robboy SJ, Mutter GL, 
Prat J, Bentley RC, Russell P, Anderson MC, editors. 
Robboy’s pathology of the female reproductive tract. 
2nd ed. Philadelphia: Churchill Livingstone; 2009.    

1 Normal Vulva: Embryology, Anatomy, and Histology

http://en.wikipedia.org/wiki/List_of_homologues_of_the_human_reproductive_system
http://en.wikipedia.org/wiki/List_of_homologues_of_the_human_reproductive_system


   Part II 

   Infl ammatory Dermatoses of the Vulva        



21M.P. Hoang and M.A. Selim (eds.), Vulvar Pathology,
DOI 10.1007/978-1-4939-1807-2_2, © Springer Science+Business Media New York 2015

           Introduction 

 This chapter will be structured in the following 
manner. A specifi c histological term that may 
provide a diagnostic clue will be precisely 
defi ned. Along with the histological defi nition, 
the clinical correlate will be described so that 
there is the beginning of the essential clinicopath-
ologic correlation that is always necessary in 
order to make the best possible diagnosis. After 
presenting this information, the reader will be 
introduced to a brief discussion of some of the 
entities in which such histological changes might 
be observed. This presentation is not meant to be 
comprehensive, and certainly, not every situation 
in which one might encounter the histological 
change will be addressed. Rather, the intent is to 
provide a quick overview of the most common 
situations in which each fi nding might be identi-
fi ed when examining tissue from the vulva. 
Finally, we will discuss additional features 
that one might consider when observing the 
 histological change that would enable for a more 
precise resolution of the differential diagnosis.  

   Histological Clues 

   Spongiosis 

 Spongiosis is defi ned as the presence of intraepi-
dermal edema. Microscopically, this manifests as 
an increased space between adjacent keratino-
cytes and widening of intercellular spaces on rou-
tine sectioning (Fig.  2.1 ). In more fl orid cases, 
there may be loculations of fl uid accumulation 
either within the epidermis or in the overlying 
stratum corneum. Clinically, spongiosis presents 
as eczematous dermatitis. This is an “oozing,” 
wet eruption that may also present with macera-
tion in the vulva. In a very acute process, there 
will be no change in the stratum corneum. 
However, as the process becomes more subacute 
or chronic, there is almost always parakeratosis. 
Long-standing lesions almost always demon-
strate acanthosis. Spongiosis may be seen in the 
posttraumatic state wherein hemorrhage may be 
present. There is a wide range of spongiotic 
(eczematous) conditions that occur in the vulva, 
including irritant or allergic contact dermatitis, an 
id reaction and secondary to dermatophyte infec-
tions. The specifi c features useful to distinguish 
between these entities can be found in Chap.   3    . 
For example, the presence of necrotic keratino-
cytes would suggest irritant contact dermatitis, 
whereas Langerhans cell microabscess would 
suggest allergic contact dermatitis.
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      Acanthosis 

 Acanthosis is defi ned as a thickened epidermis. 
Acanthosis may be “regular” with rete ridges 
of similar length (resembling psoriasis) or 
“irregular” with rete ridges with marked differ-
ence in length and width such as what is seen 
in pseudoepitheliomatous hyperplasia (Fig.  2.2 ). 
The clinical correlation of acanthosis is the sense 
of thickening of the skin upon palpation. 
Acanthosis is frequently associated with changes 

in the stratum corneum such as parakeratosis or 
orthokeratotic hyperkeratosis. Acanthosis is evi-
dence of chronicity and does not occur in the 
acute setting. Thus, one may think of plaque-
stage psoriasis that has been present for a while 
when there is regular acanthosis. This fi nding 
would not be expected in a relatively acute lesion 
of psoriasis. In addition, psoriasis of the genital 
site can exhibit spongiosis and only focal mounds 
of parakeratosis containing neutrophils. Similarly, 
chronic spongiotic (eczematous) processes will 

Spongiosis
Intraepidermal edema

Contact and allergic dermatitis
Spongiotic drug eruption
Arthropod bite reaction/infestation
Dermatophyte infection

  Fig. 2.1    Spongiotic pattern. Spongiosis is characterized by intraepidermal edema       

Acanthosis
Irregular hyperplasia

Psoriasis
Chronic spongiotic dermatitis
Lichen simplex chronicus
Acanthosis nigricans
Bacterial and fungal infections
Syphilis

Orthokeratosis
Thickened stratum 
corneum that is devoid
of nuclei

Hypergranulosis
Increased thickness of
the granular layer

Lichen simplex chronicus
Lichen planus
Verruca vulgaris
Bowenoid papulosis

Lichen simplex chronicus
Lichen planus

  Fig. 2.2    Acanthotic pattern is characterized by irregular epidermal hyperplasia       
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demonstrate regular acanthosis, though acute 
spongiotic processes will not show this change. 
Lichen simplex chronicus may show either regu-
lar or irregular acanthosis, and this always occurs 
with hypergranulosis and orthokeratotic hyper-
keratosis as well as vertical papillary dermal 
fi brosis. In acanthosis nigricans, there is 
 frequently regular acanthosis. Regular (psoriasi-
form) acanthosis is a common feature of syphilis, 
and in these cases plasma cells are almost always 
seen in the infl ammatory infi ltrate. Many other 
infectious diseases including viral, bacterial, and 
fungal infections demonstrate irregular acantho-
sis, and most commonly, there is a brisk infl am-
matory infi ltrate in these cases.

      Psoriasiform Hyperplasia 

 See regular acanthosis above.  

   Parakeratosis 

 Parakeratosis is the preservation of nuclei into the 
stratum corneum (Fig.  2.2 ). The clinical correlate 
of parakeratosis is the presence of a superfi cial 
scale. Lesions that demonstrate parakeratosis are 
invariably described as scaly processes. This fi nd-
ing occurs in two basic types of conditions. It may 
be seen with abnormal maturation of keratino-
cytes such as what may be seen in squamous 
cell carcinoma, vulvar intraepidermal neoplasia 
(VIN), or bowenoid papulosis. It may also be seen 
in hyperproliferative states such as psoriasis and 
spongiotic dermatitis and with infectious pro-
cesses. The observation of cytological atypia 
would point the diagnostician in the direction of a 
condition with abnormal maturation, while the 
presence of spongiosis and/or neutrophils might 
be helpful in pointing one toward a diagnosis of a 
spongiotic process or toward psoriasis.  

   Orthokeratotic Hyperkeratosis 

 Hyperkeratosis is defi ned as the excess stratum 
corneum for the site. Orthokeratosis describes the 

case when the excess keratin is devoid of nuclei 
(unlike parakeratosis). The excess keratin may 
demonstrate a basket-weaved pattern or may be 
compact (Fig.  2.2 ). The clinical correlate is that 
of a scale that may demonstrate a brownish color 
when the orthokeratosis is marked in extent. 
Orthokeratotic hyperkeratosis is most commonly 
encountered in lichen simplex chronicus and is 
often a clue to chronic irritation or rubbing. This 
is especially true when the basket-weaved pattern 
is lost and there is compaction of the stratum cor-
neum. Despite the atrophic epidermis that char-
acterizes well-developed lesions of lichen 
sclerosus, the stratum corneum tends to be hyper-
keratotic and orthokeratotic in this condition. The 
difference in the thickness of the epidermis 
(acanthotic vs. atrophic) can be a useful addi-
tional clue to distinguish lichen simplex chroni-
cus from lichen sclerosus, although one can see 
superimposed changes of lichen simplex chroni-
cus in long-standing lichen sclerosus due to 
rubbing.  

   Hypergranulosis 

 Hypergranulosis is defi ned as a relative increase 
in the thickness of the granular layer (Fig.  2.2 ). 
This is site specifi c and one would expect to see 
a much thicker granular layer on acral skin 
than is normal on vulvar skin. Hypergranulosis 
often correlates with a whitish color clinically. 
Depending upon the extent of the hyperkeratosis, 
the white coloring may be focal and “lacy” 
(lichen planus) or diffusely white (some cases of 
lichen simple chronicus). When the observer 
notes hypergranulosis, several diagnostic entities 
become likely. Lichen simplex chronicus demon-
strates this fi nding in concert with psoriasiform 
epidermal hyperplasia, compact orthokeratotic 
hyperkeratosis, and dermal fi brosis. In lichen 
planus, one sees hypergranulosis accentuated 
in eccrine acrosyringium along with a lichenoid 
infl ammatory infi ltrate. A verruca vulgaris may 
demonstrate hypergranulosis and frequently 
papillomatosis. If cytological atypia is noted, 
bowenoid papulosis should be considered as a 
diagnostic possibility.  

2 Histological Clues in Interpreting Vulvar Infl ammatory and Autoimmune Dermatoses



24

   Hypogranulosis 

 Hypogranulosis is defi ned as a relative thinning 
of the granular layer (Fig.  2.2 ). In some cases, it 
may be completely absent. Hypogranulosis fre-
quently occurs in concert with parakeratosis. 
There is no reproducible clinical correlation to 
the observation of hypogranulosis. The most 
common situations where the observation of 
hypogranulosis is encountered in vulvar biopsies 
include psoriasis, relatively acute spongiotic der-
matitis, and bowenoid papulosis. The presence of 
neutrophils may point toward the diagnosis of 
psoriasis, while the presence of spongiosis (see 
below) might lead to a diagnosis of some type of 
spongiotic (eczematous) process. Cytological 
atypia in the presence of hypogranulosis might 
favor a diagnosis of bowenoid papulosis.  

   Dyskeratosis 

 Dyskeratosis refers to the abnormal keratiniza-
tion of individual cells within the lower portions 
or midportions of the epidermis (Fig.  2.3 ). This 
change may occur in situations with abnormal 
keratin production or in situations with exocyto-
sis of lymphocytes into the epidermis. There is no 
clinical correlate to this fi nding except when it is 
extensive and may give rise to small vesicles. 
Dyskeratosis is a prominent fi nding in Darier’s 
disease and in warty dyskeratoma. In both cases, 
there is also a prominent hyperkeratosis. Warty 
dyskeratoma will demonstrate a cup-shaped 
architecture that is not seen in Darier’s disease. 
Dyskeratosis may be seen in infl ammatory enti-
ties such as lichen planus in concert with hyper-
granulosis, orthokeratotic hyperkeratosis, and a 

Parakeratosis
Presence of nuclei
within the stratum
corneum

Hypogranulosis
Thinning of the granular
layer

Subacute spongiotic process
Psoriasis
Infectious process
Bowenoid papulosis

Psoriasis
Bowenoid papulosis

Neutrophils
Infections
Psoriasis

Psoriasiform
Hyperplasia
regular hyperplasia

Psoriasis
Chronic candidiasis
Reiter’s syndrome
Lichen simplex chronicus

  Fig. 2.3    Psoriasiform pattern is characterized by regular epidermal hyperplasia       
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band-like infl ammatory infi ltrate. Similarly, dys-
keratotic cells may be seen in erythema multi-
forme and in graft-versus-host disease, though 
the infl ammatory infi ltrate is not usually as pro-
nounced as that seen in lichen planus. Cases of 
bowenoid papulosis may similarly demonstrate 
dyskeratosis and cytological atypia that is more 
diffuse than what is encountered with chemother-
apeutic changes.

      Pigment Incontinence 

 Pigment incontinence refers to the drop of mela-
nin pigment from the basal layer of the epidermis 
into the papillary dermis where it is most com-
monly engulfed by macrophages (Fig.  2.4 ). 
When pigment incontinence is seen under a 
microscope, the clinicians can almost always 
detect anomalies in pigment distribution on the 
skin surface. This may result in an appearance of 
clinical hyperpigmentation or hypopigmentation, 
and the clinical difference is not always readily 
apparent microscopically. Pigment incontinence 
occurs in situations where there is destruction of 

basal keratinocytes and melanocytes, namely, 
lichenoid or interface dermatoses, as described 
above. It is not associated with the acute onset of 
an infl ammatory process, but rather, it is seen as 
a consequence of a process that has evolved over 
weeks to months. It can be seen as a secondary 
phenomenon in each of the diseases listed above 
in lichenoid and interface dermatitides and is 
most clinically apparent and concerning in 
darker- skinned individuals.

      Sclerosis 

 Sclerosis is the deposition of dense fi brous tis-
sues within the papillary dermis that is usually 
characterized by the presence of wispy type III 
collagen fi bers. Sclerosis manifests clinically as 
hardening of the skin and the appearance and feel 
of a plaque. It occurs in chronic infl ammatory 
processes. Linear, horizontally oriented sclerosis 
is a hallmark feature of well-developed lesions of 
lichen sclerosus. It occurs concomitantly with 
atrophying of the epidermis and overlying ortho-
keratotic hyperkeratosis. In general, the more 

Dyskeratosis/
apoptosis

Abnormal keratinization
of epidermal
keratinocytes

Interface
dermatitis

Lichen planus
Graft-versus-host disease
Erythema multiforme
Irritant contact dermatitis
Bowenoid papulosis

Lichen sclerosus
Lupus erythematosus
Graft-versus-host disease
Dermatomyositis

  Fig. 2.4    Interface pattern is characterized by dyskeratotic or apoptotic keratinocytes       
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prominent the sclerosis, the less intense the 
infl ammatory infi ltrate and the older the lesion. 
Sclerosis can also be seen in morphea or 
 scleroderma; however, these cases are extremely 
unusual in this location, and the sclerosis is not 
limited to the papillary dermis but is mainly cen-
tered within the reticular dermis. A lymphoplas-
macellular infl ammatory infi ltrate may be present 
in these situations. Lichen simplex chronicus also 
demonstrates dermal fi brosis, but in most cases, 
the thickened dermal collagen is present in verti-
cal columns within the papillary dermal tips and 
not in a horizontal array such as what is encoun-
tered in lichen sclerosus.  

   Neutrophils 

 Neutrophils, also known as polymorphonuclear 
leukocytes, are white blood cells that do not nor-
mally reside in the skin but migrate into the der-
mis and epidermis in a variety of infl ammatory 
conditions. When present in clusters within the 
epidermis (most commonly the stratum corneum) 
(Fig.  2.2 ), the clinical appearance is that of pus-
tules, vesicles fi lled with “cloudy” fl uid com-
prised of serum and neutrophils. When not in the 
stratum corneum, epidermal pustules may pres-
ent with painful erythema. Similarly, clusters of 
dermal neutrophils will be erythematous and are 
often associated with clinical pain. Neutrophilic 
abscesses within the stratum corneum and the 
epidermis are a common feature of psoriasis. 
Regular psoriasiform acanthosis, parakeratosis, 
hypogranulosis, and vascular ectasia occur along 
with the neutrophilic infi ltrates. Neutrophilic 
abscesses in the outfl ow tract of follicular units 
may be a clue to seborrheic dermatitis. In the 
absence of other changes, neutrophilic abscesses 
occurring with scattered dermal eosinophils raise 
the possibility of acute generalized exanthema-
tous pustulosis. Amicrobial pustulosis of the 
folds may also demonstrate subcorneal neutro-
philic abscesses. As with other body sites, the 
presence of neutrophils within a biopsy should 
raise the possibility of an infectious process. 
When purely dermal, the presence of neutrophils 
should prompt the search for leukocytoclastic 

vasculitis, Sweet’s syndrome, linear IgA bullous 
dermatosis, and cellulitis.  

   Plasma Cells 

 Plasma cells are a subtype of B lymphocyte that 
is normally present in mucosal regions. Their 
presence in the vulva is not unexpected, and they 
may reside there normally in small numbers. 
There is no clinical correlation to the presence of 
scattered dermal plasma cells. Conditions in 
which increased plasma cells may be present 
include syphilis that also demonstrates psoriasi-
form epidermal hyperplasia and a band-like 
infl ammatory infi ltrate. Plasma cell vulvitis 
would have abundant dermal plasma cells as well 
as erythrocyte extravasation and hemosiderin 
deposition. A subacute folliculitis can result in 
the appearance of scattered plasma cells along 
with abundant lymphocytes and neutrophils. In 
lesions of lichen sclerosus, scattered plasma cells 
may be encountered, but the characteristic 
changes as described above will be detected. 
Plasma cells are also frequently encountered in 
connective tissue diseases such as lupus erythe-
matosus, morphea, and scleroderma. These cells 
will be present along with the changes as 
described earlier in the chapter and in subsequent 
chapters.  

   Acantholysis 

 Acantholysis is the dyscohesion of adjacent 
keratinocytes caused by the dissolution of des-
mosomes (Fig.  2.5 ). This gives the microscopic 
appearance of an epidermis that is “falling 
apart.” Acantholysis usually occurs within the 
stratum malpighium, though similar changes 
can occur in the stratum granulosum. There is 
often associated spongiosis in situations that 
give rise to acantholysis. The clinical correla-
tion is that of small, fl accid blisters within the 
epidermis. Acantholysis occurs in situations 
with structural defects in desmosomal proteins 
such as is seen in Darier’s disease and Hailey-
Hailey disease. In the former, there is almost 
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always extensive overlying orthokeratotic 
hyperkeratosis, while in the latter, spongiosis is 
usually quite prominent. Papular acantholytic 
dermatosis of the genitocrural area is an acan-
tholytic disorder restricted to the genital area 
with a distinct clinical presentation. Acantholysis 
is also present in autoimmune diseases, such as 
in all types of pemphigus. Direct immunofl uo-
rescence is a very useful technique to establish 
this diagnosis. Acantholysis can also be encoun-
tered in herpetic dermatoses with other charac-
teristic changes of viral infection. Rarely in the 
vulva, acantholysis may be seen in situations 
with cytological atypia such as in squamous cell 
carcinoma.

       Reaction Pattern 

   Spongiotic Pattern 

 Spongiotic dermatitis is characterized by intraepi-
dermal spongiosis (Fig.  2.1 ). A variety of condi-
tions including contact or allergic dermatitis, 
drug eruption, and others will be discussed in 
Chap.   3    .  

   Psoriasiform or Acanthotic Pattern 

 See acanthosis above (Fig.  2.2 ).  

   Interface Pattern 

 Interface dermatitis is defi ned as a lymphocytic 
infi ltrate that extends into the epidermis resulting in 
basal vacuolization and focal necrosis of basal 
keratinocytes (Fig.  2.3 ). Focal spongiosis is often 
seen within the epidermis. Within the dermis, the 
lymphoid infi ltrate involves the superfi cial vascular 
plexus. It is less confl uent than is seen in lichenoid 
infi ltrates and is associated with a different range of 
infl ammatory disorders. Interface dermatitis does 
not have a discrete clinical correlate, though in 
extensive cases, subepidermal blistering may be 
present. The superfi cial lymphocytic infi ltrate cor-
relates with the clinical appearance of erythema. 
Interface dermatitis raises a differential diagnosis 
that includes lupus erythematosus and dermato-
myositis (see Chap.   3    ). In lupus erythematosus, 
there is often orthokeratotic hyperkeratosis and a 
dense and peri- appendageal lymphoid infi ltrate. In 
dermatomyositis, the infl ammatory infi ltrate is 

Lichenoid
inflammation

Lichen planus
Lichen sclerosus (early)
Syphilis

Pigment
incontinence

Lichen planus
Lichen sclerosus
Lichen simplex chronicus
Graft-versus-host disease

  Fig. 2.5    In a lichenoid pattern, a band-like infl ammation is seen in the superfi cial dermis       
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generally less pronounced, not as deep and not 
peri-appendageal. Dermal mucin deposition may 
be extensive. Erythema multiforme and graft-
versus- host disease may also demonstrate interface 
dermatitis. The presence of abundant papillary der-
mal edema and occasional neutrophils within the 
dermis may favor a fi xed drug eruption. Early 
lesions of lichen sclerosus may demonstrate inter-
face dermatitis or lichenoid dermatitis, often with 
overlying orthokeratotic hyperkeratosis.  

   Lichenoid Pattern 

 Lichenoid dermatitis is similar to interface derma-
titis. It is characterized by a band-like infi ltrate 
within the papillary dermis that extends up into the 
epidermis resulting in focal necrosis of basal kera-
tinocytes, basal vacuolization, and obscuring of 
the dermal epidermal junction (Fig.  2.4 ). There is 
no discrete clinical correlate to this histological 
fi nding and all observed clinical changes can be 
attributed to the concomitant histological changes. 
The prototypical lichenoid dermatosis is lichen 
planus that occurs with hyperkeratosis, hypergran-

ulosis, and irregular acanthosis of the epidermis 
(see Chap.   5    ). Lichen sclerosus, in its early and 
well-developed (but not late) stages, will demon-
strate a lichenoid infi ltrate, often with epidermal 
atrophy, overlying orthokeratotic hyperkeratosis, 
and dermal sclerosus. Syphilis is characterized by 
a band-like infl ammatory infi ltrate with psoriasi-
form epidermal hyperplasia. Usually, the other 
changes of a lichenoid process are not present and 
scattered plasma cells are present.  

   Acantholytic and Blister Pattern 

 This pattern can exhibit blister below the stratum 
corneum, within the epidermis, or below the 
epidermis: 

  Intraepidermal Blister 
 See acantholysis (Fig.  2.6 ).

     Subepidermal Blister 
 A subepidermal blister is a neat separation of 
the epidermis from the underlying dermis 
(Fig.  2.7 ). It may occur at several levels within 

Pemphigus
Hailey-Hailey disease
Papular genitocrural acantholysis
Darier’s disease
Warty dyskeratoma

Acantholysis
Dyscohesion of
keratinocytes

  Fig. 2.6    Acantholytic pattern is an intraepidermal process       

Subepidermal
blister

Bullous pemphigoid
Cicatricial pemphigoid
Linear IgA bullous dermatosis
Epidermolysis bullosa
Lichen planus
Lichen sclerosus

  Fig. 2.7    A subepidermal blister pattern is shown here       
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the basement membrane zone, depending upon 
the pathogenesis of the blister (see Chap.   4    ). 
This separation that is evident on routine histo-
logical sections is apparent as a clinical blister. 
When subepidermal, blisters tend to be taut, 
tense, and remain intact. The presence of a non-
infl ammatory subepidermal blister may be sug-
gestive of epidermolysis bullosa, an inherited 
mechanic-blistering process. Subepidermal blis-

ters may occur in autoimmune blistering disor-
ders such as IgA bullous dermatosis of 
childhood, cicatricial pemphigoid, and bullous 
pemphigoid. In these situations, there is a 
 concomitant marked infl ammatory infi ltrate. 
Subepidermal blisters can also occur as a result 
of the marked destruction of basal keratino-
cytes such as is seen in lichen planus, lichen 
sclerosus, or erythema multiforme.         
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            Introduction 

    Infl ammatory dermatoses involving the epider-
mis of the vulva may exhibit unique changes not 
seen in other body sites. One reason is that the 
vulva has the unusual feature of being lined by 
keratinizing hair-bearing, modifi ed mucous 
membrane, and classic mucous membrane sur-
faces. Additionally, the occlusion, friction, and 
moisture in this region may greatly alter the clini-
cal and histologic fi ndings. Lastly, even in mod-
ern times, there is often a stigma for patients to 
seek therapy as well as unfamiliarity of many 
providers with the pathology of this body region, 
such that biopsies are often performed after a 
variety of self-treatment and often-inappropriate 
treatment regimens. It is not uncommon for mul-
tiple pathologic and iatrogenic changes to coexist 
in the same biopsy specimen, posing a challenge 
to the pathologist.  

   Spongiotic Pattern 

   Allergic and Irritant Contact 
Dermatitis 

   Clinical Features 
 Contact dermatitis of the vulva, as in other ana-
tomic locations, may be irritant (ICD) or allergic 
(ACD) in nature. ACD is a hypersensitivity reaction 
(type IV, delayed type) requiring prior exposure 
and sensitization, while ICD requires no prior 
sensitization. Both ICD and ACD manifest cuta-
neous signs and symptoms at the site of insult. 
Alternatively, vulvar dermatitis may develop in 
the absence of a localized allergen, as in atopic 
dermatitis. ICD is more common than ACD, 
while atopic dermatitis of the vulva is infre-
quently reported in the literature. Overall, vulvar 
contact dermatitis affects approximately 15–30 % of 
women [ 1 – 3 ]. ACD, ICD, and atopic  dermatitis 
are forms of “eczema,” as is seen on nongenital 
skin as well. 

 The clinical presentations of vulvar ICD and 
ACD show signifi cant overlap, and both display 
variability in clinical fi ndings dependent on the 
potency and duration of exposure. Acute ICD 
typically develops within minutes to hours after 
exposure, while acute ACD (a type IV hypersen-
sitivity reaction) tends to be slower in onset, 
developing within a few days. Chronic contact 
dermatitis of either type develops over the course 
of months to years. In severe acute ICD, skin 
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appears erythematous and edematous with vesi-
cles, erosions, and ulcerations, most exaggerated 
on the delicate skin of the modifi ed mucous mem-
branes of the vulva [ 4 ,  5 ] (Fig.  3.1 ). Often quite 
painful, the cutaneous manifestations are well cir-
cumscribed and mirror the area of contact with 
relative sparing in protected areas such as the skin 
folds. Chronic ICD develops in the setting of pro-
longed exposure to less caustic irritants. In con-
trast to acute ICD, the chronic form of ICD is less 
well demarcated and more prone to lichenifi ca-
tion [ 4 ]. Granuloma gluteale,  pseudoverrucous 
papules and nodules, and Jacquet’s erosive der-
matitis are unusual forms of ICD often develop-
ing in the setting of urinary incontinence or 
benzocaine use [ 6 – 16 ]. While historically consid-
ered separate entities based on histopathological 
fi ndings, they show considerable clinical overlap 
and are all essentially variants of genitocrural irri-
tant dermatitis [ 17 ].

   ACD usually presents with pruritus [ 3 ,  18 – 21 ]. 
Skin may be normal, erythematous, or edematous 
with vesicles and blisters [ 5 ]. Fine desquamation 

can be a sign of evolving allergic contact derma-
titis [ 22 ]. In severe cases, ACD is erosive and dis-
fi guring [ 23 ]. In its late stage, ACD may manifest 
as lichen simplex chronicus [ 24 ]. Of note, lichen 
simplex chronicus may be the end point of a vari-
ety of eczematous dermatitis or superimposed on 
other infl ammatory processes (e.g., psoriasis, 
lichen sclerosus, lichen planus, etc.). Not infre-
quently, the process that started the itch-scratch 
cycle leading to lichen simplex chronicus changes 
may have resolved at the time of the biopsy. Of 
note, both ICD and ACD are not uncommonly 
present with minimal clinical fi ndings or even as 
vulvodynia [ 25 ,  26 ]. 

 Vulvar skin is a unique environment due to 
moisture, occlusion, and friction in which the 
effects of externally applied agents may be mag-
nifi ed and/or altered [ 27 ]. Numerous irritants and 
allergens have been implicated in vulvar dermati-
tis, most commonly constituents of cosmetics, 
preservatives, and medications (including topical 
steroids), as well as body fl uids and overzealous 
hygiene practices (Table  3.1 ) [ 4 ,  5 ,  19 ,  20 ,  28 ,  29 ]. 
The genetics and pathophysiology of contact der-
matitis are complex and multifactorial and remain 
poorly understood [ 30 ]. Patients may have some 
degree of predisposition to contact dermatitis, 
and an allergic/atopic history is frequently eluci-
dated [ 1 ,  2 ]. Atopic dermatitis has been linked to 
fi laggrin mutations; both may increase the risk of 
developing ICD [ 31 ].

   Central to patient management is identifi cation 
and removal of the irritant/allergen. Patch testing 
may prove helpful in the workup [ 28 ]; however, 
due to the unique vulvar environment, results of 
traditional patch testing on non-vulvar skin may 
not be entirely applicable [ 32 ,  33 ]. With removal 

  Fig. 3.1    Contact dermatitis showing eroded vesicles on 
all three skin types       

   Table 3.1    Important vulvar irritants/allergens   

 Body fl uids  Latex  Neomycin (Neosporin) 

 Soaps and 
detergents 

 Spermicides  Topical steroids 

 Perfume  Chlorhexidine 
(KY) 

 Imiquimod 

 Heat  Lanolin  Podophyllin 
 Sanitary 
napkins 
and wipes 

 Benzocaine 
(Vagisil) 

 Trichloracetic/
bichloracetic acid 
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of the inciting agent, prognosis is excellent. Often, 
the inciting agent is not identifi ed, and topical and 
systemic therapies may be needed to control the 
disease. In these situations, remissions are achiev-
able but recurrences are common—these patients 
requiring long-term follow-up for management.  

   Histopathology 
 Biopsy fi ndings of both ICD and ACD vary with 
the age of the lesion. Early lesions may show 
minimal spongiosis (Fig.  3.2 ) with progression to 
spongiotic vesicles, lymphoeosinophilic infi l-
trate, dermal edema and serum crust (Fig.  3.3 ). In 
subacute contact dermatitis, the epidermis 
becomes less spongiotic with development of 
early psoriasiform hyperplasia. (See  Vignette 3  at 
the end of this chapter.) Chronic lesions will be 
acanthotic with hyperkeratosis and parakeratosis. 
With time, chronic irritation leads to the fi nding 
of lichen simplex chronicus [ 34 ] (Fig.  3.4 ).

     ICD and ACD show signifi cant histopathologi-
cal overlap and may be impossible to differentiate 
from each other [ 35 ]. Dyskeratosis and balloon 
cell change may suggest an irritant contact derma-
titis [ 36 ,  37 ]. Neutrophilic infi ltrate may be seen 
as a reaction to keratinocyte death. Eosinophils 
may be a helpful clue to an allergic nature [ 25 ] but 
are also a common fi nding in drug reactions. 
Prominent spongiotic vesiculation with eosino-
phils, Langerhans cell microabscesses, serum 
crust, and a relatively spared dermis are practi-

cally pathognomonic of ACD, but in the vulva, 
these changes may be less well developed as in 
nongenital skin, requiring the pathologist to main-
tain a high index of suspicion. Skin biopsy may be 
most useful to rule out other entities in the differ-
ential diagnosis. Tissue should be sent for direct 
immunofl uorescence (DIF) studies when the dif-
ferential includes bullous disorders.  

   Differential Diagnosis 
 The clinical differential diagnosis is broad and 
varies with the form and severity of dermatitis. 
Acute severe ICD and severe ACD may mimic 

  Fig. 3.2    Early spongiosis in a case of allergic contact 
dermatitis. Rare eosinophils, focal parakeratosis, chronic 
infl ammation, and pigment incontinence are present       

  Fig. 3.3    Acute contact dermatitis with spongiotic vesi-
cles in epidermis and papillary dermal edema with lym-
phoeosinophilic infi ltrate       

  Fig. 3.4    A case of contact dermatitis with early changes 
of lichen simplex chronicus with elongation of rete ridges 
and prominent vessels of papillary dermis       
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blistering disorders (bullous pemphigoid, mucous 
membrane pemphigoid, pemphigus vulgaris, bul-
lous, or erosive lichen planus), infection (severe 
candidiasis, herpes virus infection), erythema 
multiforme, fi xed drug reaction, and Hailey- 
Hailey disease [ 4 ,  22 ,  23 ]. Blistering disorders 
will usually show intraepidermal or subepidermal 
vesiculation and can be further evaluated with 
DIF. Infection can be investigated with culture as 
well as search for viral cytopathic effect and use 
of special stains. While irritant contact dermatitis 
may show occasional necrotic  keratinocytes, more 
extensive keratinocyte apoptoses along with vari-
able vacuolar interface dermatitis are clues to 
fi xed drug reaction and erythema multiforme. 
Extensive acantholysis is the hallmark of Hailey-
Hailey disease and is not a feature of contact 
dermatitis. 

 When the biopsy shows primarily spongiosis 
and infl ammation, the pathological differential 
diagnosis includes fungal infection, insect bite reac-
tion, drug reaction, and early lichen sclerosus [ 39 , 
 40 ]. Special stains including periodic acid- Schiff 
(PAS) or Grocott’s methenamine silver (GMS) for 
fungal infection should be performed. Although the 
presence of numerous eosinophils suggests insect 
bite and drug reactions, this fi nding cannot be relied 
upon for diagnosis since it can be seen a variety of 
conditions. Features of early lichen sclerosus are 
subtle, and its defi nitive diagnosis would require 
clinicopathologic correlation. Eosinophilic spongi-
osis may also be seen in early phases of immuno-
bullous disorders [ 41 ,  42 ]; however, marked dermal 
edema, dermal eosinophils, and blister formation 
are seen in the developed phase of these disorders. 
Immunofl uorescence may be helpful if a blistering 
disorder is suspected. The chronic form of contact 
dermatitis resembles psoriasis or chronic fungal 
infection and may evolve to lichen simplex chroni-
cus. Neutrophils are a central component to the 
diagnosis of psoriasis and are frequently seen in 
fungal infections but are relatively less common in 
contact dermatitis. Ultimately, clinical correlation 
is required for accurate diagnosis.  

The differential diagnosis for chronic contact 
dermatitis includes lichen simplex chronicus, 
psoriasis, seborrheic dermatitis, tinea cruris, ery-
thrasma, candidiasis, Paget disease, and squa-
mous cell carcinoma in situ [ 4 ,  22 ]. Psoriasis 

shows a unique constellation of fi ndings: dilated 
papillary dermal vessels, thinning of suprapapil-
lary plates, confl uent parakeratosis with diminu-
tion of the granular layer, and neutrophilic 
collections. Infection should be evaluated with 
the aid of special stains and microbiology cul-
ture. Paget disease will show proliferation of 
large epithelioid cells of glandular derivation 
throughout the epidermis with ascent toward the 
stratum corneum. Squamous cell carcinoma in 
situ is an intraepidermal proliferation of dysplas-
tic squamous cells. It should also be noted that 
contact dermatitis is often superimposed on other 
vulvar pathology, thus altering the clinical pic-
ture and complicating diagnosis [ 20 ,  38 ].     

 Summary 
     Clinical Presentation   
  Acute irritant/allergic contact dermatitis
•    Well demarcated  
•   Generally confi ned to site of contact; as a 

result skin folds are relatively spared (par-
ticularly in cases of irritant contact 
dermatitis)  

•   Erythema, edema, erosions, and blistering     
  Chronic irritant/allergic contact dermatitis
•    Pruritus (more pronounced in allergic 

than irritant contact dermatitis)  
•   Poorly demarcated  
•   Variable skin changes may include 

lichenifi cation and pigmentary alteration  
•   Vulvodynia  
•   Pseudoverrucous papules and nodules 

(a unique form of chronic irritant con-
tact dermatitis)     

   Histologic Features   
  Early lesions
•    Epidermal spongiosis with variable ves-

icle formation  
•   Dyskeratosis and balloon cell degenera-

tion in irritant reactions  
•   Dermal chronic infl ammatory infi ltrate 

accentuated in a perivascular pattern  
•   Variable exocytosis  
•   Dermal and epidermal eosinophils fre-

quent in allergic reactions     

(continued)
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   Amicrobial Pustulosis of the Folds 

   Clinical Features 
 Amicrobial pustulosis of the folds (APF) is a 
recently described entity [ 43 ], with approximately 
40 cases reported in the literature to date. Patients 
tend to be females in the third or fourth decade of 
life with an underlying autoimmune disturbance, 
most commonly lupus erythematosus [ 44 ]. Other 
diseases associated with APF include: idiopathic 
thrombocytopenic purpura [ 45 ], myasthenia gra-
vis [ 45 ], celiac disease [ 46 ], mixed connective tis-
sue disease [ 47 ], lupus erythematosus- scleroderma 
overlap [ 48 ], discoid lupus erythematosus with 
Sjogren’s syndrome [ 49 ], IgA nephropathy with 
Sjogren’s syndrome [ 50 ,  51 ], Hashimoto’s thy-
roiditis [ 52 ,  53 ], Grave’s disease [ 53 ], and auto-
immune hepatitis [ 54 ]. Patients with APF may 
also have autoantibodies or elevated immuno-
globulins but fail to fulfi ll criteria for autoimmune 
disease [ 44 ,  49 ,  55 ]. 

 Lesions are ill-defi ned collections of papules 
and pustules on an erythematous base that are both 
follicular and non-follicular in distribution. 
Papules and pustules coalesce to form plaques and 
areas of macerated erosion. Lesions involve major 
and minor skin folds and are also common on the 
scalp, around the external ear canal, and nostrils 
(Fig.  3.5 ). Secondary impetiginization with crust-

  Late lesions
•    Hyperkeratosis  
•   Parakeratosis  
•   Epidermal acanthosis and hypergranulosis  
•   Dermal fi brosis and perivascular lym-

phocytic infi ltrate     
   Differential Diagnosis 
•    Fungal infection  
•   Drug reaction  
•   Arthropod assault  
•   Bullous disorders  
•   Early lichen sclerosus  
•   Psoriasis   
•  Lichen simplex chronicus (often super-

imposed)  
•   Paget disease       

 Takeaway Essentials 
     Clinically Relevant Pearls 
•    Contact dermatitis is a common cause 

of vulvar symptoms and should be con-
sidered in any patient presenting with 
vulvar complaints, including those with 
minimal clinical changes and those not 
responding to therapy.  

•   The presentation of contact dermatitis is 
highly variable and often superimposed 
on other pathology, which may con-
found diagnosis.  

•   Vulvar eczema is common, but due to 
social stigma may often be under-
reported and self- medicated, which can 
also be a challenge to diagnosis.     

   Pathology Interpretation Pearls 
•    Biopsy fi ndings may be nonspecifi c but 

may be very helpful in ruling out other 
disease processes.  

•   Special stains for fungal organisms or 
immunofl uorescence studies may be 
useful adjuncts.  

•   Acute and irritant contact dermatitis 
may be indistinguishable on pathology.       

(continued)

  Fig. 3.5    Amicrobial pustulosis of the folds showing scal-
ing, crusted lesions in axilla; similar lesions were also 
seen in inguinal folds, labia majora, and mons pubis 
(Photo courtesy of Neil Prose, M.D.)       
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ing is common. Scalp lesions may be associated 
with hair loss in the form of a non- scarring alope-
cia [ 47 ,  49 ,  56 ]. Diagnostic criteria have been pro-
posed that include obligate and minor criteria 
(Table  3.2 ); diagnosis requires fulfi llment of all 
obligate criteria plus one minor criteria [ 46 ]. 
Lesions are generally confi ned to the skin; how-
ever, in one case, extracutaneous oral and gastro-
intestinal manifestations were present [ 57 ].

    APF is a chronic, relapsing disease. Patients 
often have a protracted history of a “rash” present 
for months to years prior to diagnosis. The asso-
ciated autoimmune disturbance is either well 
known [ 54 ] or uncovered at the time of workup 
of APF [ 53 ]. Patients who fall short of fully 
developed autoimmune disease may go on to 
develop one in the future, necessitating close 
follow- up [ 58 ]. For the most part, cutaneous 
involvement by APF is independent of the activity 
of underlying autoimmune disease. However, in 
some cases, skin fi ndings have resolved with 
 resolution of the underlying disease [ 49 ,  50 ,  54 ]. 

 The etiology and pathogenesis of APF remain 
unclear. Most consider APF as belonging to the 
category of neutrophilic dermatoses/autoinfl am-
matory syndromes [ 57 – 62 ], yet it also has strong 
links to autoimmune disease. This raises ques-
tions of interplay between the innate and adaptive 
immune systems in the pathogenesis of APF [ 63 ]. 
In the setting of autoimmune disease, autoanti-
bodies may erroneously activate complement 
within the skin, generating chemotactic factors 
that induce neutrophil migration or otherwise 
activate the innate immune system [ 51 ,  59 ,  61 ]. 

The proinfl ammatory chemokine and cytokine 
profi les in APF tissue share similarities with 
those in other neutrophilic dermatoses and pustu-
lar disorders [ 59 ,  64 ].  

   Histologic Features 
 Intraepidermal and subcorneal spongiform pus-
tules are the hallmark of APF (Fig.  3.6 ). The sur-
rounding epidermis shows mild spongiosis with 
neutrophilic exocytosis. Epidermal acanthosis or 
psoriasiform hyperplasia is common. The stra-
tum corneum may contain parakeratosis and neu-
trophilic debris. Neutrophils and lymphocytes 
populate the superfi cial to mid dermis. The der-
mal infl ammatory infi ltrate is accentuated around 
blood vessels, hair follicles, and sweats ducts and 
may be associated with nuclear dust between 
 collagen fi bers. Eosinophils and plasma cells are 
a less commonly reported component of the der-
mal infl ammatory infi ltrate. Papillary dermal 
edema and superfi cial dermal capillary dilation 
have been reported, which is important to remem-
ber when considering distinction of APF from 
psoriasis. The dermal mononuclear infi ltrate con-
sists primarily of CD3+ CD4+ lymphocytes, 
while CD15+ granulocytes are found in the spon-
giform pustules [ 48 ,  65 ]. Ki67 and Bcl-2 may be 
increased, accompanied by redistribution of 

   Table 3.2    Diagnostic criteria for amicrobial pustulosis 
of the folds   

 Obligate criteria  Minor criteria 

 Pustulosis involving one or more 
major skin folds, one or more minor 
skin folds, and anogenital area 

 Association 
with one or more 
autoimmune 
disorder 

 Histopathology showing 
intraepidermal spongiform pustules 

 Positive ANA 
(1:160 or higher) 

 Negative microbiology culture 
results 

 One or more serum 
autoantibodies 

  Data from: Marzano et al. [ 46 ]  

  Fig. 3.6    Amicrobial pustulosis of the folds microscopically 
exhibits neutrophilic pustules, variable spongiosis, and mild 
acute and chronic infl ammation in the dermis. High power 
{inset photo} shows a large neutrophilic pustule beneath 
the cornifi ed layer and involving the upper dermis       
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i nvolucrin expression to the lower portion of the 
stratum spinosum [ 65 ]. CD8 and p53 immuno-
histochemical staining may be useful in differen-
tiating APF from psoriasis [ 65 ]; however, this 
remains to be substantiated with larger studies. 
The results of DIF/lupus band studies in the 
majority of cases are negative. Of note, not all 
APF patients have a clinical diagnosis of 
LE. Even among those who do, not all tested are 
positive in the lupus band test.

      Differential Diagnosis 
 The differential diagnosis includes other pustular 
disorders such as pustular psoriasis, subcorneal 
pustular dermatosis (Sneddon-Wilkinson dis-
ease), and acute generalized exanthematous pus-
tulosis (AGEP). Personal/family history and 
triggering events can usually be elucidated in 
cases of psoriasis. Subcorneal pustular dermato-
sis affects an older patient population, spares the 
face, is less erythematous, and is often associated 
with IgA gammopathy, infl ammatory bowel dis-
ease, or pyoderma gangrenosum. AGEP is char-
acterized by sudden onset of a widespread, 
non-follicular-based rash in patients who are 
acutely ill, with subsequent spontaneous resolu-
tion. On pathology, the above pustular disorders 
can have signifi cant overlap with APF. Confl uent 
parakeratosis with hypogranulosis may be a clue 
to psoriasis. The observation of follicle-centered 
pustulation, if present, can be helpful as this fea-
ture should not be a component of pustular pso-
riasis, subcorneal pustular dermatosis, or 
AGEP. Ultimately, the presence of spongiosis in 
addition to pustules, in combination with clinical 
data, will point to a diagnosis of APF. Infection 
and drug reaction must be ruled out. Cultures 
should be included in the workup. APF-like 
e ruptions may be a form of anti-TNF alpha drug 
reactions [ 66 ]. Blistering disorders such as IgA 
pemphigus and pemphigus foliaceus may also be 
considered. The presence of acantholysis as well 
as positive immunofl uorescence studies will be 
helpful in making the distinction from APF. 

 In summary, APF is a diagnosis of exclusion 
that requires a high level of suspicion and ulti-
mately depends upon synthesis of clinical and 
histopathological data.      

 Summary 
     Clinical Presentation 

•    Folliculocentric and non-folliculo-
centric lesions  

•   Papules/pustules on erythematous base  
•   Coalesce into plaques (+/− crusting/

erosion) with intact papules/pustules 
at borders  

•   Involvement of major and minor skin 
folds and anogenital area  

•   Microbiology cultures negative  
•   Associated with autoimmune disease 

or presence of autoantibodies     
   Histologic Features 

•    Intraepidermal and subcorneal spon-
giform pustules  

•   Epidermal spongiosis and neutrophil 
exocytosis  

•   Dermal infl ammatory infi ltrate of 
lymphocytes and neutrophils may be 
accentuated in a perifollicular and 
perivascular distribution  

•   Special stains for infectious organ-
isms are negative     

   Differential Diagnosis 
•    Pustular psoriasis  
•   Subcorneal pustular dermatosis  
•   Acute generalized exanthematous 

pustulosis  
•   Infection  
•   Drug reaction  
•   IgA pemphigus       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Amicrobial pustulosis of the folds is a 
unique clinicopathological condition but 
requires a high index of suspicion and 
ultimately is a diagnosis of exclusion.  

•   There is a strong correlation between 
a microbial pustulosis of the folds 
and autoimmune disorders, so thor-
ough screening and follow- up are 
recommended.  

(continued)
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   Cytotoxic/Vacuolar Interface 
Pattern 

   Fixed Drug Eruption 

   Clinical Features 
 Fixed drug eruptions are rare, and recurrent type IV 
hypersensitivity reactions triggered by a wide 
range of medications. More than 100 drugs have 
been implicated in this reaction, but major offend-
ers include analgesics, antibiotics, and sedatives 
(Table  3.3 ). Several factors may complicate the 
identifi cation of the culprit, such as: drug as a com-
ponent of other medications (e.g., phenolphthalein 
in laxatives), patients with multiple medications, 
and the cross reactivity among various drugs. 
Occasionally, the offending medication cannot be 
identifi ed; these cases have been called “fi xed 
drug-like eruptions” [ 67 ]. Patients may complain 
of a burning or itchy sensation, but systemic symptoms 
are rare. The clinical appearance may differ 
depending on the affected anatomic location. On 
keratinized vulvar skin, fi xed drug eruption pres-
ents as one or few well- demarcated erythematous 
round plaques that can evolve to blisters and ero-
sions. This symmetric vulvitis with erosive changes 
may extend from labia majora to inguinal folds and 
the perineum. On the other hand, mucosal and 
modifi ed vulvar mucous membranes commonly 
blister leading to erosions with irregular borders. 
Lesions have the tendency to occur in the same 
anatomic location after exposure to the medication; 
however, new lesions may appear in each episode. 
Sites of predilection besides the genitalia include 
face and lips. The time lapse between fi rst exposure 

and the clinical lesion is 1–2 weeks and is often 
reduced to less than 24 h in subsequent exposures 
but may be as short as “minutes.” Although non-
genital fi xed drug eruption leads to postinfl am-
matory hyperpigmentation, vulvar lesions have 
the tendency to be of the nonpigmenting type 
[ 68 ]. The pathogenesis of fi xed drug eruption has 
not been completely elucidated; it appears that 
the offending drug acts as a hapten and binds to 
proteins present in cells. In the nonpigmenting 
variant, the target antigen is believed to be dermal 
rather than epidermal [ 69 ]. A cellular cytotoxic 
response against the altered cells is elicited with 
cellular destruction executed by CD8+ lympho-
cytes mediated by Fas ligand triggering a caspase 
cascade [ 70 ]. The increased incidence of HLA- 
B22 supports a genetic susceptibility. The diag-
nosis of fi xed drug eruption is reached after 
recognizing the relationship between the abrupt 
onset of an erythematous well-demarcated, ery-
thematous, and symmetrical vulvitis with the 
ingestion of a medication known to produce this 
type of skin eruption.

      Histopathology 
 In its classic form, fi xed drug eruption displays an 
interface infl ammatory pattern with a superfi cial 
and deep mixed infl ammatory infi ltrate. Its heal-
ing phase is characterized by marked postinfl am-
matory melanin incontinence; however, vulvar 
fi xed drug reaction may not demonstrate classic 
histologic features [ 68 ]. In the vulva, fi xed drug 
reactions commonly show epidermal spongiosis 
associated with a mild perivascular and interstitial 
lymphocytic i nfi ltrate admixed with eosinophils and 
neutrophils. This predominantly dermal-based 
reaction lacks the classic postinfl ammatory pig-
mentary incontinence, leading to the designation 
as “nonpigmentary fi xed drug eruption.”  

   Table 3.3    Frequent drug offenders in vulvar fi xed drug 
eruption   

 Ibuprofen  NSAIDs 

 Cyclooxygenase-2 inhibitors  Barbituric acid 
 3-hydroxy-3-methyl-glutaryl-coenzyme 
reductase inhibitors    

 Tetracyclines 

 Pseudoephedrine  Metronidazole 
 Fluconazole  Griseofulvin 
 Trimethoprim-sulfamethoxazole  Carbamazepine 

•   Cutaneous lesions do not appear to 
wax and wane with the underlying auto-
immune disease.     

   Pathology Interpretation Pearls 
•    Unlike most pustular disorders, ami-

crobial pustulosis of the folds has a 
spongiotic component.  

•   Immunofl uorescence is helpful to 
rule out blistering disorders.       

(continued)
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   Differential Diagnosis 
 The presence of a recurrent, cutaneous, erythem-
atous plaque in the same anatomic location in 
conjunction with the recent ingestion of a medi-
cation known to produce fi xed drug eruption is 
pathognomonic. Genital lesions with focal blister 
formation and erosions raise the differential diag-
nosis of contact dermatitis, herpes simplex, pem-
phigus vulgaris, Behçet syndrome, and erythema 
multiforme/toxic epidermal necrolysis. Epidermal 
spongiosis can be seen in both contact dermatitis 
and fi xed drug eruption; however, identifi cation 
of Langerhans cells granulomas favors contact 
dermatitis. The superfi cial and deep perivascular 
infl ammatory infi ltrate with the presence of neu-
trophils favors fi xed drug eruption over erythema 
multiforme and toxic epidermal necrolysis. The 
simultaneous presence of oral ulcers, documenta-
tion of pathergy, and involvement of internal 
organs supports the diagnosis of Behçet syn-
drome. Viral cytopathic changes can differentiate 
herpes virus infection from fi xed drug eruption. If 
a blistering disorder is strongly suspected, a DIF 
test on properly fi xed tissue (such as in Michel’s 
medium) may clarify the diagnosis.     

   Erythema Multiforme 

   Clinical Features 
 Erythema multiforme (EM) is a cutaneous hyper-
sensitivity phenomenon characterized by acute 
onset of self-limited, pleomorphic lesions. The clin-
ical episode of EM lasts from 1 week to 10 days. 
Commonly, it affects extremities in a symmetrical 
distribution. Rarely the vulva is the only affected 

 Summary 
     Clinical Presentation 

•    Hair-bearing skin: recurrent, circum-
scribed erythematous recurrent plaque  

•   Modifi ed mucosa: recurrent, erythem-
atous plaque with irregular erosions  

•   A nonpigmenting variant of fi xed 
drug eruption is commonly seen on 
the vulva.  

•   The hallmark is the reappearance of the 
lesion in the same anatomic location 
with rechallenge by the offending drug.     

   Histologic Features 
•    Vacuolar interface dermatitis (classic)  
•   Superimposed spongiotic change (a 

common variation, especially in 
early lesions)  

•   Perivascular lymphocytic infi ltrate 
with few neutrophils and eosinophils     

   Differential Diagnosis 
•    Contact dermatitis  
•   Erythema multiforme  
•   Toxic epidermal necrolysis       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Careful history taking is essential to 
reach diagnosis.  

•   A fi xed drug reaction is diagnosed 
when lesions subsides after cessation 
of the drug intake and or recur after 
rechallenge.  

•   Since hypersensitivity to the drug is 
lifelong, the cure is to avoid the drug.  

•   The dissimilarity to the classic clini-
cal presentation of fi xed drug reac-
tion, high frequency of 
nonpigmentary type, makes it 
unlikely to be clinically suspected.  

•   Fixed drug reaction should be con-
sidered in any acute or recurrent vul-
vitis with nonspecifi c biopsy, 
negative microbiology, and unre-
sponsiveness to treatment.     

   Pathology Interpretation Pearls 
•    The presence of a deep infi ltrate is a 

clue to differentiate fi xed drug erup-
tion from erythema multiforme and 
toxic epidermal necrolysis.  

•   In recurrent fl are-ups, histologic 
 features of acute and chronic infl am-
mation coexist.       
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anatomic location, and in a review of 65 patients 
with recurrent EM, 25 % exhibited genital involve-
ment [ 71 ]. Infection (e.g., herpes virus, 
 Streptococcus , and  Mycoplasma ) is often the under-
lying cause; other stimuli include drugs and preg-
nancy. Medications triggering this reaction 
encompass antibiotics (particularly sulfonamides 
and their derivatives like the cyclooxygenase-2 
inhibitor celecoxib), oral contraceptives, selective 
serotonin reuptake inhibitors, 5-fl uorouracil sesta-
mibi, and many others. The disease can affect 
patients with a wide range of age, but it is uncom-
mon in childhood. Clinically, painful areas of ery-
thema are quickly followed by the development of 
vulvar blisters that end in painful enlarging ulcers. 
The hallmark clinical presentation is the targetoid or 
“bull’s eye” lesion (central zone of necrosis, blister, 
or erosion surrounded by edema and erythema) 
(Figs.  3.7  and  3.8 ). A variation of the classical targe-
toid lesion, known as the “atypical targetoid lesion,” 

can also occur in the form of a round raised lesion 
with only two zones: central edema and an erythem-
atous border. Two forms of EM have been delin-
eated on the basis of frequency and time course of 
an episode(s): recurrent and persistent types. The 
persistent form is associated with malignancies and 
Epstein-Barr virus infection, while the recurrent 
type is seen in patients suffering from recurrent 
infections like herpes simplex virus (HSV). 
Recurrent attacks of EM-like eruptions secondary 
to herpes viral infection can be halted with use of 
treatment during HSV prodromal or contiguous 
suppressive therapy.

    EM can present with mucosal involvement, 
fever, and systemic symptoms. Medications and 
infections with  Mycoplasma pneumoniae  are 
usually associated with these severe cases. The 
latter form of EM needs to be separated from 
Stevens-Johnson syndrome (SJS). A critical dif-
ference between these two diseases is internal 
organ involvement in SJS. EM has typical or 
raised atypical targetoid lesions on the extremi-
ties or face in a patient with less fever and milder 
mucosal lesions but frequent recurrences, while 
SJS exhibits fl at atypical targetoid lesions or pur-
puric macules that are widespread or limited to 
the trunk. When bullae are present, to diagnose 
EM, the epidermal detachment must be less than 
10 % of body surface [ 72 ]. 

 Patients with widespread lesions are toxic and 
exhibit an increased risk of secondary infection and 
temperature instability comparable to burn patients. 
The mortality in these cases is around 40 % [ 73 ].  

  Fig. 3.7    Eroded area on labia majora from erythema 
multiforme       

  Fig. 3.8    Targetoid lesions in axilla in patient with ery-
thema multiforme. Most patients with vulvar erythema 
multiforme will have lesions on other cutaneous surfaces       
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   Histopathology 
 The histology of a lesion of EM varies depending 
on the clinical stage of the disease. Early lesions 
may show changes mainly in the dermis in the 
form of edema, chronic infl ammation, and red 
cell extravasation associated with focal interface 
changes—a constellation of fi ndings that corre-
late with the clinical appearance of purpura. 
The classic picture of an acute fully developed 
lesion includes normal stratum corneum overly-
ing squamous epithelium with marked destruc-
tion of the basal layer by vacuolar alteration of 
keratinocytes and presence of dyskeratotic cells 
(Figs.  3.9  and  3.10 ). Ballooning and reticular 
degeneration of keratinocytes is associated with 

individual cell necrosis and associated fl uid 
accumulation. Individual cell death may progress 
to confl uent epidermal necrosis. The infl amma-
tory cell infi ltrate is comprised of lymphocytes 
with histiocytes located in the upper dermis. 
Eosinophils may be identifi ed. Leukocytoclasis is 
not seen. Eventually, the epidermis detaches 
forming a subepidermal blister leading to an ulcer 
and reepithelialization. Histologic changes can-
not point to a particular trigger; however, the pres-
ence of keratinocyte necrosis in the acrosyringium 
associated with eosinophils is most frequently 
seen in drug-mediated EM [ 74 ]. Histologic 
changes when seen in the vulvar-modifi ed mucosa 
or mucosa are similar to hair-bearing skin; how-
ever, intercellular edema is more prominent and 
blisters more quickly evolve to erosions/ulcers. 
DIF shows intraepidermal Civatte bodies, stain-
ing usually with IgM and occasionally with C3. 
Commonly there is granular staining for C3 along 
the dermoepidermal junction.

       Differential Diagnosis 
 EM shares similar histologic features with SJS; 
however, EM shows a more infl ammatory reac-
tion, while SJS exhibits more keratinocytic necro-
sis. Ultimately, it is the extensive mucosal and 
internal organ involvement seen in SJS that sepa-
rates these two disorders. EM-like changes can be 
seen in paraneoplastic pemphigus and in the 
hypersensitivity reaction to phenytoin and carba-
mazepine; a DIF test and the clinical presentation 
is essential to differentiate EM from these dis-
eases. EM may be sometimes confused with con-
nective tissue disease (e.g., systemic and subacute 
lupus erythematosus and dermatomyositis) and 
graft-versus- host disease (GVHD). Dermal mucin 
and presence of hyperkeratosis with parakeratosis, 
evidence of chronic disease, are associated with 
connective tissue disease. Satellitosis can be seen 
in EM and GVHD; hyperkeratosis, hypergranulo-
sis, and hyperpigmentation of the basal layer 
would favor GVHD. The presence of deep dermal 
infi ltrate can separate fi xed drug reaction from 
EM. Importantly, none of the abovementioned 
fi ndings are absolutely pathognomonic of any of 
the diseases, and only a clinicopathologic correla-
tion will ensure their distinction.     

  Fig. 3.9    Low power view of erythema multiforme with 
normal cornifi ed layer and minimal dermal change       

  Fig. 3.10    Higher power of erythema multiforme where 
necrotic keratinocytes and sparse dermal infl ammatory 
infi ltrate of lymphocytes and eosinophils are seen       

 

 

3 Infl ammatory Disorders Affecting the Epidermis of the Vulva



42

   Toxic Epidermal Necrolysis 
and Stevens-Johnson Syndrome 

   Clinical Features 
 Stevens-Johnson syndrome (SJS) and toxic epi-
dermal necrolysis (TEN) are cutaneous eruptions 
that display diffuse, tender erythema rapidly 
evolving to blistering, and extensive shedding of 
skin. Fortunately, these life-threatening condi-
tions have low incidence with 1.2–6 cases and 
0.4–1.2 cases per million for SJS and TEN, 
respectively. When blisters remain discrete and 
are associated with mucous membrane involve-
ment, the condition is classifi ed as SJS; when 
blisters rupture and coalesce in areas of denuded 
erythema, the disease is diagnosed as TEN. A 
consensus paper by Bastuji-Garin and colleagues 
in 1993, established the clinical criteria such that 
detachment of more than 30 % of the body sur-
face qualifi es for the diagnosis of TEN [ 75 ]. 
Vulvar lesions are commonly part of the diffuse 
mucous-cutaneous involvement. 

 Clinical lesions range from blisters and ero-
sions to atypical targetoid lesions (round lesions 
with central edema surrounded by erythema). In 
vulvar mucosal or modifi ed mucosal involvement, 
the blisters have a short life span—turning rapidly 
into erosions (Fig.  3.11 ). Severe cases of SJS may 
lead to complications like vaginal stenosis [ 76 ] 
and visual impairment secondary to keratitis with 
conjunctival scarring. The risk of death, reportedly 
around 35 %, can be predicted using a quantitative 
“severity of illness” score (SCORTEN) [ 77 ].

   Factors associated with poor prognosis are 
advanced age, large areas of denuded skin, 
 deteriorating renal function, and extensive 
involvement of the bronchial epithelium. In the 
majority of cases of TEN, a drug is the culprit 

 Summary 
     Clinical Presentation 

•    Vulvar involvement is often accom-
panied by lesions on nongenital sites  

•   Painful erythema leading to blister and 
ulcer (<10 % body surface detachment)  

•   Targetoid lesions  
•   Atypical targetoid lesions  
•   Painful vulvar areas of erythema fol-

lowed by blisters and ulcers (ulcers often 
worse on modifi ed mucosa and mucosa)     

   Histologic Features 
•    Marked vacuolar basal layer degener-

ation and presence of necrotic kerati-
nocytes at all levels of epidermis  

•   Isolated and scattered keratinocytic 
necrosis may become confl uent.  

•   Subepidermal blister due to damage 
of basal layer can be seen.  

•   Prominent dermal infi ltrate of lym-
phocytes and histiocytes  

•   Eosinophils can also be seen in the 
infi ltrate.     

   Differential Diagnosis 
•    Stevens-Johnson syndrome  
•   Toxic epidermal necrolysis  
•   Fixed drug reaction  
•   Connective tissue disease  
•   Graft-versus-host disease       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    The diagnosis is made by the con-
junction of abrupt onset and clinical 
appearance of the lesions in a patient 
recently exposed to medications or 
suffering from infection.  

•   In bullous erythema multiforme, a 
biopsy for direct immunofl uores-
cence is recommended to rule out 
autoimmune disease as treatments 
drastically differ.  

•   The rapid onset of erythema multi-
forme can separate this entity from 
bullous disorders, while the number 
and anatomic distribution of lesions 

can help differentiate erythema multi-
forme from fi xed drug eruptions.     

   Pathology Interpretation Pearls 
•    The presence of necrotic keratino-

cytes at the opening of the sweat 
gland and eosinophils in the dermal 
infi ltrate are frequently associated 
with a drug etiology.       
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with less than 15 % of cases associated with other 
stimuli like immunizations or infections. Only 
half of the cases of SJS are associated with a ther-
apeutic drug. A constantly growing list of medi-
cations has been seen reported as offenders in 
SJS and TEN; the most common group of drugs 
include antibiotics, nonsteroidal antiinfl amma-
tory drugs, and anticonvulsants (Table  3.4 ). The 
epidermal destruction is mediated by factors like 
CD8+ lymphocytes with cytokine effectors, such 
as tumor necrosis factor (TNF) alpha, perforin, 
and granzyme B. Apoptosis of keratinocytes may 
also occur through activation of CD40/CD40L 
and Fas and Fas-ligand pathways on epidermal 
cells. Cytokines may explain the disparity 
between degree of lymphocytic infi ltrate and 
degree of epidermal destruction [ 78 ].

      Histopathology 
 The spectrum of histologic fi nding in SJS and 
TEN are similar to EM. All three entities display 
sparsely infl amed interface dermatitis with basal 
layer vacuolization and keratinocyte necrosis that 

may become confl uent (Fig.  3.12 ). Eventually a 
blister is formed with necrotic epidermis as the 
roof. In patients in which skin is denuded, it may 
be “rolled” and embedded on end to examine the 
epidermis without performing a biopsy. The full- 
thickness necrosis can be readily seen (Fig.  3.13 ). 
Histologic exam may have prognostic importance, 
as the degree of infl ammation may predict sur-
vival; in one study, infl ammation and survival cor-
related inversely [ 79 ]. In the healing phase, milia 
can be seen on the hair-bearing surface of the 
vulva, and adenosis may be detected in the mucosa 
or modifi ed mucosa of the vulva and vagina [ 80 ].

       Differential Diagnosis 
 Staphylococcal scalded skin syndrome is an impor-
tant clinical differential diagnosis (see Chap.   4    ). 
This entity is characterized by subcorneal detach-
ment with collection of neutrophils and absence 
of full-thickness necrosis. On histologic grounds, 
EM can overlap with SJS and TEN. The presence 
of a marked infl ammatory reaction, restriction of 

  Fig. 3.11    Erythematous and eroded area at introitus in a 
patient with toxic epidermal necrolysis         Fig. 3.12    Toxic epidermal necrolysis with vacuolar degen-

eration and full-thickness necrosis of epidermis with nor-
mal orthokeratin layer, signifying acute nature of process       

   Table 3.4    Most frequent drugs associated with increased risk for toxic epidermal necrolysis and Stevens-Johnson 
syndrome   

 Sulfonamides  Phenytoin  Doxycycline 

 Trimethoprim-sulfamethoxazole  Nonsteroidal antiinfl ammatory  Nucleoside reverse-transcriptase inhibitor 
 Phenobarbital  Oxicam  Cyclooxygenase inhibitors 
 Carbamazepine  Allopurinol  Corticosteroids 
 Nitroglycerin patch  Griseofulvin  Sustained-release bupropion 
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the necrosis to the lower portion of the epidermis, 
and erythrocyte extravasation favor EM.     

   Graft-Versus-Host Disease 

   Clinical Features 
 Graft-versus-host disease (GVHD) is a major 
multisystem complication in transplant patients—
targeting the skin, gastrointestinal tract, lung, and 
liver. GVHD classically occurs in bone marrow 
transplant patients but also can follow solid organ 
transplantation, transfusion of nonirradiated 
blood or blood products in severely immunosup-
pressed patients, and as a complication of trans-
placental transfer of maternal lymphocytes in an 
immunodefi cient fetus. The pathogenesis is 
extremely complex, but it essentially occurs 
when transplanted immunocompetent donor 
T-cell lymphocytes are activated and react to for-
eign host major histocompatibility complex 
(MHC)-antigens in an immunosuppressed recipi-
ent patient. Cytokines including IL-1, TNF alpha, 

  Fig. 3.13    Denuded skin from patient with toxic epider-
mal necrolysis, arranged in a “roll” showing changes of 
necrosis ranging from basal layer to full-thickness epider-
mis. The keratin layer shows little change, signifying the 
acute nature of the process       

 Summary 
     Clinical Presentation 

•    Painful erythema, blisters, and ulcers 
on the vulva may be part of in diffuse 
disease  

•   Stevens-Johnson syndrome
 –    Flat atypical targetoid lesions and 

erythematous macules  
 –   Blisters and erosions of one or 

more mucous membranes  
 –   Less than 10 % body surface 

detachment     
•   Toxic epidermal necrolysis

 –    Flat atypical targetoid lesions and/
or erythematous macules  

 –   More than 30 % body surface 
detachment     

•   Overlap Stevens-Johnson syndrome/
toxic epidermal necrolysis
 –    Flat atypical targetoid lesions and/

or erythematous macules  
 –   10–30 % body surface 

detachment        

   Histologic Features 
•    Pauci-infl ammatory interface 

dermatitis  
•   Keratinocytic necrosis leading to 

full- thickness necrosis  
•   Mild superfi cial dermal infi ltrate of 

lymphocytes and histiocytes  
•   Eosinophils may be present     

   Differential Diagnosis 
•    Erythema multiforme  
•   Staphylococcal scalded skin 

syndrome       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Mucosal and conjunctival involve-
ment is noted.     

   Pathology Interpretation Pearls 
•    When a blister is sampled, the edge 

of the lesion is essential to identify 
the primary interface process.  

•   Presence of dead keratinocytes in the 
acrosyringium and eosinophils in the 
dermal infi ltrate favor a drug-related 
etiology.       
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and granulocyte-monocyte colony-stimulating 
factor (GM-CSF) also play a role in the patho-
genesis of this disease. Besides human leukocyte 
antigen (HLA) disparity, development of acute 
GVHD may be secondary to sex mismatch, 
increased patient age, and the development of 
infection. Twenty-four percent to 36 % of patients 
suffering from GVHD develop genital involve-
ment [ 81 ]. Vulvar manifestations may be GVHD’s 
fi rst or only presentation [ 81 ]. These patients are 
at increased risk of infection which is a concern-
ing cause of morbidity and mortality. 

 In 2005, the National Institute of Health pro-
posed to divide GVHD into the following: classic 
acute, persistent, classic chronic, and overlap syn-
dromes [ 82 ] (Table  3.5 ). Acute GVHD may resolve 
or in 35 % of cases evolve to chronic GVHD. 
The risk of chronic GVHD is eleven times greater 
if the patient has experienced acute 
GVHD. Chronic GVHD develops in 10 % of all 
patients with allogeneic bone marrow transplant 
with involvement of organs such as the skin, 
eyes, mouth, esophagus, liver, genitalia, muscle, 
and central and peripheral nervous system.

   Vulvovaginal GVHD can be seen at any stage of 
the disease coexisting with manifestations of 
GVHD in other organs. 75 % of patients with 
 vulvar involvement by GVHD have manifestations 
of chronic disease in nongenital skin [ 83 ]. The 
severity of genital GVHD is independent of the 
severity of GVHD found in other organs. Most 
gynecologic manifestations develop an average of 
1 year after transplantation, although reported late-
onset cases highlight the need of a long-term 
gynecologic follow-up in these patients. Symptoms 
include vulvar or vaginal dryness, irritation, dyspa-
reunia, and postcoital bleeding. Examination shows 

excoriated and ulcerated erythematous patches, fi s-
sures, thickened mucosa, vestibular tenderness, 
and a narrowed introitus (Fig.  3.14 ). Scarring of the 
vulva and vagina presents in the form of labial 
fusion and vaginal closure, respectively. Early 
diagnosis of genital GVHD prevents progression to 
fi brotic stages and decreases morbidity in these 
patients. The clinical presentation is classifi ed in 
three tiers based on the degree and extension of the 
gynecologic  fi ndings in the vulva and vagina 
(Table  3.6 ). Its most extreme presentation includes 
a TEN-like eruption. This classifi cation better por-
trays the dynamic character of the diseases. The 
majority of the patients exhibit a mild form of geni-
tal GVHD; only 6–12 % present with severe forms. 
These patients are at high risk of fungal, bacterial, 
and viral infection. The higher risk of genital infec-
tion by HPV in these patients is underscored by the 
increased incidence of cervical cancer in long-term 
stem cell transplantation survivors compared to 
general population [ 84 ].

   Table 3.5    National Institutes of Health consensus devel-
opment project on criteria for chronic graft-versus-host 
disease   

 Classic acute GVHD: acute GVHD presenting within 
100 days after HCT or donor leukocyte infusion 
 Persistent, recurrent, or late-onset acute GVHD: acute 
GVHD occurring more than 100 days after 
transplantation without chronic GVHD symptoms 
 Classic chronic GVHD: chronic GVHD without features 
of acute GHVD regardless of timing from transplantation 
 Overlap syndromes: both acute and chronic GVHD 
features present regardless of timing from transplantation 

  Fig. 3.14    Erythema, erosion, and exudate in a patient 
with graft-versus-host disease       

   Table 3.6    Severity grading of gynecologic graft-versus- 
host disease   

 Severity  Description 

 Mild  Discomfort or discharge 
 Vulva and or vaginal mucosal erythema 

 Moderate  Genital desquamation and erosions 
 Decreased vaginal elasticity 
 Fibrinous exudate 

 Severe  Vaginal adhesions and fi brous banding 
 Reduction of vaginal capacity 
 Vaginal stenosis or occlusion 

  Modifi ed with permission from Zantomio et al. [ 83 ]  
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       Histopathology 
 Classically, the acute lesion of GVHD shows 
vacuolar alteration of the basal layer with pres-
ence of dyskeratotic cells at all levels of the epi-
dermis (Fig.  3.15 ). The presence of apoptotic 
keratinocytes surrounded by lymphocytes is 
called satellite cell necrosis (lymphocyte- 
associated apoptosis) and may precede prominent 
keratinocyte necrosis (Fig.  3.16 ). Perivascular 
lymphocytic infi ltrate with exocytosis is invari-
ably seen. The density of infl ammatory cells 
directly correlates with the possibilities of devel-
oping more severe form of acute GVHD [ 85 ]. 

Eosinophils can be identifi ed, and they do not 
necessarily indicate a drug reaction [ 86 ]. The 
infl ammatory reaction extends to the hair follicle 
with involvement of the bulge. The presence of 
more than fi ve dyskeratotic cells in adnexal struc-
tures is said to support the interpretation of 
GVHD. The most severe presentation of acute 
GVHD is TEN-like lesions present with epider-
mal necrosis involving the sweat glands with 
degenerative changes and keratinous plugging of 
acrosyringium.

    Four grades of acute GVHD are described: 
grade one is characterized by focal or diffuse 
vacuolar alteration of the basal layer; in grade 
two, vacuolar alteration of the basal layer, spon-
giosis, and dyskeratotic cells are noted; grade 
three is considered when a subepidermal cleft is 
identifi ed; and grade four is reached when epi-
dermis is completely lost [ 87 ]. The lichenoid 
variant of chronic GVHD is nearly indistinguish-
able from idiopathic lichen planus and shows the 
classic hyperkeratosis, hypergranulosis, basal 
cell vacuolization, Civatte bodies, pigmentary 
incontinence, and a band-like lymphocytic infi l-
trate with scattered macrophages. Features seen 
only in chronic GVHD are the presence of satel-
litosis in early phase and plasma cells and eosino-
phils in the infi ltrate. The late stage of chronic 
GVHD is characterized by epidermal atrophy 
with the presence of fi brosis predominantly in the 
upper dermis leading to obliteration of anatomic 
structures. Features identifi ed in acute GVHD, 
such as vacuolar alteration of the basal layer, 
Civatte bodies, and chronic infl ammation, may 
not be apparent. Fluorescent in situ hybridization 
analysis for donor lymphocytes in the skin may 
play a role in the diagnosis of acute graft-versus- 
host disease [ 88 ].  

   Differential Diagnosis 
 The histologic features seen in acute GVHD can 
be reproduced by eruption of lymphocyte recov-
ery, drug reactions, chemotherapy, and viral 
infection. Although the presence of eosinophils 
can argue in favor of a drug reaction, it is not a 
reliable fi nding. Chronic GVHD may mimic 
lichen planus. Helpful clues to chronic GVHD 

  Fig. 3.16    Graft-versus-host showing lymphocytes sur-
rounding necrotic keratinocytes at base of central rete 
ridge, signifying satellite cell necrosis. In early cases such 
as this, the keratinocyte necrosis may be limited       

  Fig. 3.15    Graft-versus-host disease with lymphocytes at 
the dermoepidermal junction and necrotic keratinocytes 
in lower epidermis       
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include the presence of satellitosis in early phase, 
a less conspicuous dermal infi ltrate, and the pres-
ence of plasma cells and eosinophils in the infi l-
trate. In summary, there is no consistent histologic 
feature or constellation of fi ndings to diagnose 
GVHD based on pathology alone. Clinical his-
tory of transplantation is the only reliable feature 
to separate acute or chronic GVHD from its mim-
ickers. Therefore, clinical history is paramount 
when GVHD is a diagnostic consideration as it 
turns subtle or nonspecifi c histologic fi ndings 
into predictive features.     

   Lupus Erythematosus 

   Clinical Features 
 Lupus erythematosus (LE) is typically a multior-
gan disease (systemic) that may or may not have 
skin manifestations. It may also be limited to the 
skin (cutaneous). While the incidence of vulvar 
LE is unknown, most experts agree that genital 
lupus is extremely rare. Studies have reported 
vulvar LE occurring in the setting of both chronic 
cutaneous [ 89 ] and systemic LE [ 90 ]. 

 Little is written about vulvar LE; but in the 
few studies reported, vulvar lesions are typically 
on the mucosal skin of labia minora and vaginal 
introitus, often with erosions or ulcers [ 91 ,  92 ]. 
Lesions may be bullous [ 90 ]. Hair loss may 
occur. 

 Herein, three clinical presentations affecting 
the vulva are discussed: discoid lupus erythema-
tosus (DLE), systemic lupus erythematosus 
(SLE) with skin involvement, and bullous lupus 
erythematosus [ 93 ]. In all forms of LE, scaling 
patches may be seen. DLE more commonly 
shows clinical evidence of hyperkeratosis at the 
site of follicles (follicular plugging). Bullous LE 
additionally shows vesicles and/or bullae. SLE is 
the least likely to be scaly and may be erythema-
tous with occasional poikilodermatous changes, 
secondary to atrophy in long-standing cases. 

 As an autoimmune disease, a variety of auto-
antigens, immune mediators, and environmental 
causes have implicated in the pathogenesis of 
LE [ 94 ], which may be associated with other 
autoimmune diseases. Viruses, hormones, 

 Summary 
     Clinical Presentation 

•    Vulvar erythematous patches, fi s-
sures, thickened mucosa, vestibulitis, 
and narrowed introitus  

•   Scarring of the vulva and vagina 
presents as labial fusion and vagina 
closure     

   Histologic Features 
•    Squamous epithelium with vacuolar 

alteration of basal layer and dyskera-
totic cells  

•   Satellite necrosis  
•   Chronic stages present as lichenoid 

dermatitis with plasma cells and 
occasionally eosinophils  

•   Fibrosis with obliteration of ana-
tomic structures     

   Differential Diagnosis 
•    Chemotherapy reaction  
•   Viral infection  
•   Toxic epidermal necrolysis  
•   Lichen planus       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Vulvar and vaginal GVHD can be 
confused with hypoestrogenism. The 
presence of erythema and absence of 
response to estrogen therapy sup-
ports GVHD.  

•   Early detection of gynecologic 
GVHD is key to avoiding morbidity 
in these patients.  

•   Surveillance of these patients is rec-
ommended to detect early HPV-
related neoplasms.     

   Pathology Interpretation Pearls 
•    Clinical history is paramount when 

GVHD is a diagnostic consideration 
as it turns subtle or nonspecifi c histo-
logic fi ndings into predictive features.       
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hereditary factors, and ultraviolet (UV) light 
have also been implicated. As UV light (photo-
sensitivity) is well known to promote and exac-
erbate lesions of LE, the rarity of LE on genital 
skin may be in part explained by its protection 
from the sun. 

 While it is believed to follow the course of the 
nongenital forms of the disease, due to its rarity, 
the prognosis of vulvar LE is still unknown. DLE 
is often isolated to the skin; however, SLE is typi-
cally a chronic disease process with a waxing and 
waning course. The morbidity in systemic lupus 
is particularly high when renal or intracranial 
vessels are involved.  In studies of non-vulvar 
sites, progression of discoid lupus to systemic 
lupus occurs in up to one-third of patients [ 95 ]. 

 Rare cases of vulvar LE have been associated 
with squamous cell carcinoma of the vulva and 
vulvar intraepithelial neoplasia, raising the ques-
tion of whether the immune dysregulation or 
therapy with immunosuppressive drugs can be a 
risk factor for the development of malignancy on 
the vulva [ 96 ,  97 ].  

   Histopathology 
 In DLE, there is irregular acanthosis alternating 
with epidermal atrophy associated with vacuolar 
alteration of the basal layer and perivascular 
chronic infl ammatory infi ltrate (Fig.  3.17 ). 
Civatte bodies (apoptotic keratinocytes) are com-

mon along the basal layer. The basement mem-
brane is usually thickened and may be accentuated 
by a PAS stain. Hyperkeratosis at the follicular 
orifi ce (follicular plugging) is often present 
(Fig.  3.18 ). The dermis exhibits a perivascular 
chronic infl ammatory infi ltrate that may extend 
throughout the dermis and into the subcutaneous 
tissue. Peri-eccrine infl ammation is another his-
tologic fi nding in this disease. Scarring is com-
mon, especially in the upper dermis, and early 
manifestations may be better detected using elas-
tic stains. Increased mucin may be present in the 
dermis in long-standing lesions, which may be 
highlighted by the use of colloidal iron or Alcian 
blue stains. Interface changes and chronic infl am-
mation often affect follicles, explaining the alo-
pecia seen in some cases.

    SLE also demonstrates an interface dermatitis, 
but the histologic changes in the epidermis and 
dermis as compared to DLE are much more sub-
tle and easily missed. Epidermal atrophy is the 
rule. Basement membrane thickening is variable 
and Civatte bodies are rare (Figs.  3.19  and  3.20 ). 
In early lesions, scattered neutrophils may be 
present in the upper dermis, but in developed 
lesions, the infl ammation is predominantly lympho-
plasmacytic. When neutrophils collect in the papil-
lary dermis, the changes may mimic immunobullous 
disease such as dermatitis herpetiformis 
(Fig.  3.21 ). Increased mucin may be pronounced 
in some instances.

  Fig. 3.17    Discoid lupus erythematosus showing variable 
hyperkeratosis, acanthosis, and an infi ltrate of lympho-
cytes focally along the dermal-epidermal junction, the fol-
licular interface, and around vessels       

  Fig. 3.18    High power view of discoid lupus erythemato-
sus with follicular hyperkeratosis, corresponding to the 
follicular plugging seen clinically       
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     Bullous LE shares most of the features of SLE, 
but the hallmark is separation of the e pidermis form 
the dermis, causing formation of a vesicle or bulla. 
Ulceration and scarring may ensue (Fig.  3.22 ).

   DIF performed on the patient’s frozen biopsy 
tissue (lupus band test) may be helpful in diffi cult 
cases to confi rm the diagnosis, typically showing a 
“full-house” pattern with deposition of IgM, IgA, 
IgM, and IgG in a granular pattern at the dermal-
epidermal junction. A positive DIF result is more 
common in DLE than SLE, but in all types, false-

negatives are not infrequent. False- positives may 
occur in nongenital cases, and it is seen predomi-
nantly in chronically light-exposed skin.  

   Differential Diagnosis 
 The differential diagnosis for the DLE form 
includes other interface/lichenoid dermatitides. 
Lichen planus is the primary consideration and 
usually can be excluded by the lack of basement 
membrane thickening and dermal mucin and the 
presence of a “sawtooth” pattern of acanthosis 

  Fig. 3.20    Systemic lupus erythematosus with high power 
view demonstrating thickening of basement membrane at 
dermoepidermal junction and around vessels       

  Fig. 3.19    Systemic lupus erythematosus showing vari-
able epidermal atrophy, vacuolar change along the dermal- 
epidermal junction, thickening of the basement membrane 
at the dermal-epidermal junction, and around vessels as 
well as a sparse perivascular lymphoid infi ltrate       

  Fig. 3.21    Lupus erythematosus may show collections of 
neutrophils in the papillary dermis mimicking the changes 
seen in early immunobullous disorders such as dermatitis 
herpetiformis       

  Fig. 3.22    Extensive degeneration of the basal epidermis 
leads to separation of the epidermis from dermis with 
lymphoid and neutrophils in dermis in bullous lupus 
erythematosus       
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surmounting chronic infl ammation that is more 
dense and confl uent than in DLE. 

 In SLE, all other forms of vacuolar interface der-
matitis should be excluded, such as drug eruptions, 
graft-versus-host disease (GVHD), and rare viral 
exanthems. Drug eruptions typically show an infi l-
trate of eosinophils. GVHD often exhibits satellite 
cell necrosis of the epidermis in the acute form that 
most commonly mimics vulvar LE. Viral exan-
thems may produce a vacuolar interface dermatitis 
but are often accompanied by lesions elsewhere on 
the body typical of a viral rash. Moreover, well- 
developed lesions of SLE will exhibit pronounced 
basement membrane thickening and mucin in the 
dermis not seen in cases of in drug eruptions, 
GVHD, or viral exanthems. Dermatomyositis may 
be indistinguishable from SLE, but fortunately, it is 
even rarer than LE on the vulva, and in this situa-
tion, clinical correlation may be essential to differ-
entiate the two. 

 Changes in bullous LE may clinically and his-
tologically mimic other bullous diseases. Unlike 
bullous disease such as dermatitis herpetiformis, 
vulvar LE will often show some perivascular or 
periadnexal infl ammation with variable basement 
membrane thickening. In some instances of bul-
lous LE, clinicopathologic correlation and DIF 
studies may be essential to confi rm the diagnosis 
and exclude other immunobullous disorders, e.g., 
dermatitis herpetiformis will show clusters of 
IgA in the papillary dermis, while bullous LE 
will show deposition of all immunoglobulins 
along the dermoepidermal junction.      

 Summary 
     Clinical Features 

•    Discoid lupus erythematosus
 –    Erythematous plaque with vari-

able scale  
 –   Follicular plugging     

•   Systemic lupus erythematosus
 –    Erythematous macule with vari-

able scale  
 –   Possible atrophy with poikiloder-

matous change     
•   Bullous lupus erythematosus

 –    Variable scale  
 –   Vesicular and/or bullous lesions        

   Histologic Features 
•    Discoid lupus erythematosus

 –    Interface dermatitis at dermoepi-
dermal junction and follicles  

 –   Hyperkeratosis with follicular 
accentuation  

 –   Basement membrane thickening 
variable  

 –   Perivascular and periadnexal 
chronic infl ammation  

 –   Mucin in dermis frequent     
•   Systemic lupus erythematosus

 –    Interface dermatitis mostly of der-
moepidermal junction with less 
involvement of follicles  

 –   Basement membrane thickening 
variable  

 –   Less chronic infl ammation than 
typically seen in DLE  

 –   Mucin present in long-standing 
cases     

•   Bullous lupus erythematosus
 –    Interface dermatitis may be subtle 

in areas of vesicle formation.  
 –   Infi ltrate often composed of neu-

trophils, sometimes in clusters in 
the papillary dermis  

 –   Chronic infl ammation often not 
seen in early lesions  

 –   Mucin deposition is rare.        
   Differential Diagnosis 

•    Lichen planus  
•   Drug eruption  
•   Dermatomyositis  
•   Graft-versus-host disease  
•   Viral exanthem       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Incidence and natural history are 
unknown due to rare presentation on 
the vulva.  

•   Up to one-third of discoid lupus ery-
thematous cases may progress to 
systemic lupus.  

•   Scarring has been seen.     

(continued)
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   Acanthotic Pattern 

   Lichen Simplex Chronicus 

   Clinical Features 
 Lichen simplex chronicus (LSC) of the vulva is a 
nonspecifi c cutaneous reaction pattern rather 
than a disease sui generis and may be induced by 
any condition that causes the patient to rub or 
scratch [ 98 ]. Not limited to the vulva, any body 
site may be affected. LSC of the scrotum is con-
sidered to be the male equivalent. 

 Lesions may be solitary or multiple, including 
bilateral. They are characterized as erythema-
tous, lichenifi ed papules to plaques, with scale 
that is variable due to vulvar moisture. LSC 
affects the labia majora, mons pubis, and perianal 
regions, rarely extending to other areas of gla-
brous/mucosal skin, such as the labia minora and 
vaginal introitus (Fig.  3.23 ).

   The etiology of LSC is diverse. It may be pri-
mary (idiopathic) or secondary to a variety of 
causes. The primary form is considered by many 
to be a vulvar presentation of an atopic/neuroder-
matitis. In this regard, most patients report a his-
tory of an atopic disposition including asthma, 
allergic rhinitis, and eczema. Since all lesions are 
self-induced, when occurring on normal- 
appearing skin, LSC has been nicknamed “the 
itch that rashes” [ 99 ]. The secondary form may 
be caused by essentially anything that may be 
pruritic, such as local infections (especially 
 dermatophytosis or candidiasis), underlying 
 neoplasia, or a wide variety of other dermatitides 
[ 100 ,  101 ]. Regardless of etiology, pruritus is the 
common denominator in all patients [ 102 ]. 

 LSC may be a diagnostic problem for both the 
clinician and the pathologist. If LSC is suspected, 
the clinician should fi rst attempt to stop the 
patient from scratching in order to prevent the 

obscuring of an underlying lesion by the 
LSC. Clinically, this may be a challenge, as 
patients often scratch while in their sleep. Left 
untreated, the chronic pruritus may become 
severe enough to induce excoriations, large ulcer-
ations, and even suicidal ideation. Interestingly, 
the scratching of lesions of LSC can also cause 
intense pleasure, described by some as erotic in 
nature, and rare patients have been known to miss 
the pruritus after treatment. Regardless of cause, 
it is well known that the more the patient rubs or 
scratches, the more the individual lesions itch, 
setting the patient up for a what is known as a 
vicious “itch-scratch cycle.” In the primary/idio-
pathic form, also termed “neurodermatitis,” it is 
speculated that some neurologic impulse, 
whether central or peripheral, induces the pruri-
tus, whereby, the physical trauma of the skin may 
cause cutaneous nerves to become more sensi-
tized, exacerbating the pruritus. 

 In addition to the avoidance of scratching, 
topical medications, such as high-potency ste-
roids or calcineurin inhibitors, are used in ther-
apy. Many clinicians caution patients that they 

  Fig. 3.23    Lichen simplex chronicus, more pronounced 
on the left side of labia majora with shiny, fl at-topped 
plaque (lichenifi cation)       

   Pathology Interpretation Pearls 
•    Histology may vary depending on 

the form of lupus erythematosus.  
•   Diagnosis may require DIF and sero-

logic testing.       

(continued)
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may not be cured of LSC, as it often remits and 
recurs, but that with careful management, their 
symptoms may be greatly controlled. 

 Despite careful history and examination, due 
to the nonspecifi c or poorly developed features, 
many cases are diffi cult to diagnose by clinical 
means alone. In these cases, biopsy is often 
required. It may be essential to stop therapy for a 
period of weeks before biopsy to prevent the 
masking of any underlying pathologic process.  

   Histopathology 
 LSC of the vulva is histologically similar to that 
on seen other body sites. All cases exhibit some 
degree of epidermal change to include hyperkera-
tosis, hypergranulosis, and irregular acanthosis. 
Nearly all cases exhibit fi brosis of the papillary 
dermis, the characteristic pattern of which is ver-
tically oriented collagen fi bers within the dermal 
papillae. Likewise, prominent dermal capillaries 
also show a vertical orientation. In our experi-
ence, this vertical pattern of fi brosis and vascular-
ity are the best clues to the diagnosis. 

 Parakeratosis is a variable fi nding and should 
encourage the pathologist to carefully examine 
the tissue sections for foci of spongiosis, and 
when accompanied by a dermal infi ltrate of 
eosinophils, the etiology of a chronic contact der-
matitis should be suggested in the diagnostic 
report. A nonspecifi c chronic infl ammation is 
often observed, but in cases with severe pruritus, 
erosions and ulcerations may be present, result-
ing in foci of necrotic debris and a neutrophilic 
infi ltrate—the latter making identifi cation of an 
underlying pathologic process even more prob-
lematic. In these instances, it behooves the 
pathologist to suggest to the clinician to re-biopsy 
non-ulcerated lesions if at all possible. It is also 
best to biopsy lesions that have not been treated 
with topical therapies as they may also mask the 
underlying changes (Figs.  3.24  and  3.25 ).

       Differential Diagnosis 
 Infectious processes (such as Candida and 
 dermatophytosis), other skin disease (such as 
lichen sclerosus), and neoplasia (such as carci-
noma and Paget disease) must be histologically 
excluded. A PAS stain should be performed to 

rule out fungal infection. Evaluation for epider-
mal atypia is also warranted, and this may be par-
ticularly diffi cult as some cases exhibit reactive 
atypia. Regarding this, some authors have sug-

  Fig. 3.24    Low power view of lichen simplex chronicus 
showing irregular epidermal hyperplasia, spanning the 
punch biopsy       

  Fig. 3.25    High power view of lichen simplex chronicus. 
On the vulva, keratin layer may be less pronounced. This 
case demonstrates confl uent orthokeratosis, focal hyper-
granulosis, vertically oriented collagen, and vessels in the 
papillary dermis and sparse chronic infl ammation       
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gested that LSC may be a premalignant condition 
and a precursor to verrucous carcinoma [ 103 ]. 
Like these authors, we also believe that the atypia 
in some cases is of questionable importance, but 
at this time, there is no defi nite evidence that LSC 
is a precursor to malignancy. For the pathologist, 
it is often impossible to be certain that a biopsy 
sample is representative of the entire clinical 
lesion, so when atypia is identifi ed, we do suggest 
that it be mentioned in the diagnostic report to 
ensure that the patient receive careful clinical 
follow-up. Psoriasis can often be excluded due to 
the irregular acanthosis, non-confl uent parakera-
tosis, lack of neutrophilic epidermal abscesses, 
and a lack of thinning of the suprapapillary epi-
dermal plates. Human papillomavirus (HPV)-
related lesions usually show some degree of 
koilocytosis that is not seen in LSC, but distinc-
tion can be impossible, especially in biopsies of 
irritated lesions. Unlike lichen sclerosus, there is 
more acanthosis and an absence of hyalinization 
(sclerosis) of the papillary dermis. Squamous cell 
carcinoma in situ may exhibit subtle atypia, so 
careful examination of multiple levels may be 
required for defi nite diagnosis. Moreover, all 
forms of neoplasia must be excluded, such as 
Paget disease which may be exceedingly subtle; 
in any suspected case, we suggest a battery of 
immunohistochemical stains be considered to 
detect malignant Paget cells within the epidermis, 
e.g., cytokeratin (CK) 7 and CAM 5.2 will detect 
the majority of cases. Pseudoepitheliomatous 
hyperplasia (PEH) is often superimposed on 
LSC, which may make distinction from squa-
mous cell carcinoma more diffi cult. In this regard, 
PEH may exhibit slight cytologic atypia and 
mitotic activity, and clues to PEH are derivation 
from the adnexal epithelium and a sharply pointed 
base in the upper to mid- reticular dermis [ 104 ].     

   Psoriasis 

   Clinical Features 
 Psoriasis is a chronic skin condition that affects 
between 1 % and 2 % of the US population [ 105 ]. 
Vulvar psoriasis accounts for about 5 % of 
patients presenting with persistent vulvar itching 

 Summary 
     Clinical Presentation 

•    Lichenifi ed papules and plaques  
•   Most common on labia majora and 

mons  
•   Severe cases accompanied by linear 

erosions/ulcerations     

   Histologic Features 
•    Irregular epidermal acanthosis  
•   Variable spongiosis associated with 

chronic infl ammation and/or eosino-
philic infi ltrate  

•   Vertically oriented papillary dermal 
collagen fi bers and capillaries     

   Differential Diagnosis 
•    Idiopathic (“neurodermatitis”)  
•   Chronic contact dermatitis  
•   Neoplasia with secondary irritation  
•   Any pruritic dermatitis with second-

ary irritation       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Since it may mimic carcinoma, any 
suspicious areas, e.g., ulcerated, 
nonhealing, or enlarging areas, 
should be biopsied.  

•   Ulcerated or excoriated areas should 
be avoided when biopsy takes place; 
biopsy at the edge of an ulcer is more 
often helpful than the ulcer bed.  

•   In rare cases, it may be necessary to 
stop all therapies for a period of time 
before taking biopsy to prevent 
masking of underlying disease 
processes.     

   Pathology Interpretation Pearls 
•    Irregular epidermal acanthosis and 

vertically oriented collagen fi bers 
and capillaries are the best clues to 
the diagnosis.  

•   Fungal stains, such as PAS, should 
be performed to exclude occult der-
matophyte or  Candida .       
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or burning [ 106 ]. It may be associated with pso-
riasis elsewhere on the body or be isolated to the 
vulva. The incidence of vulvar psoriasis in 
patients with psoriasis at other body sites is still 
unknown. In patients with inverse psoriasis, a 
clinical variant involving skin folds, up to 79 % 
of patients have genital involvement [ 107 ]. 
Vulvar psoriasis is most common in adults but 
can also affect prepubertal girls [ 108 ]. Despite its 
prevalence, one reviewer could identify only 
eight textbooks and fi ve articles in peer-reviewed 
journals specifi cally referring to a “defi nition and 
description” of vulvar psoriasis [ 109 ]. 

 Clinically, vulvar lesions of psoriasis typically 
appear as erythematous unilateral or bilateral 
plaques affecting the labia majora, mons, and 
perianal areas. The clinical appearance of vulvar 
psoriasis differs from classic psoriasis at other 
body sites (Table  3.7 ): notably moisture, warmth, 
and friction may cause fi ssuring and maceration 
while the classic silvery scale of psoriatic lesions 
is often absent. Thus, the classic form is mainly 
limited to the mons pubis (Fig.  3.26 ). In the fl ex-
ures such as the genitocrural folds and on the 
labia, scale is often absent, and the lesions are 
more often red, fl at, and variably eroded or ulcer-
ated (Fig.  3.27 ). Symptoms include itching, burn-
ing, pain, and rawness, with decreased quality of 
life in severe cases. The gluteal cleft may be the 
only site affected other than the vulva and may be 
a clue to the diagnosis.

   Table 3.7    Comparison of features of female genital psoriasis depending on location   

 Location  Mons pubis  Labia majora  Intertriginous 

  Clinical   Silvery scale  Variable scale  Often no scale 
 Raised plaques  Plaques to patches  Large patches 
 Salmon-colored  Salmon-colored to erythematous  Bright red and shiny (“glazed”) 
 Surface typically intact  Erosions, fi ssures, and ulceration 

possible 
 Erosions, fi ssures, and 
ulceration common 

  Histopathology   Marked epidermal 
hyperplasia 

 Variable epidermal hyperplasia  Epidermal hyperplasia may be 
absent 

 Confl uent parakeratosis  Minimal to absent parakeratosis  Minimal to absent parakeratosis 
 Spongiform pustules in 
cornifi ed layers and within 
epidermis 

 Pustulation may be absent in early 
lesions 

 Pustulation may be absent 
in early lesions 

 Thinning of suprapapillary 
dermal plates common 

 Thinning of suprapapillary dermal 
plates may be absent 

 Thinning of suprapapillary 
dermal plates may be absent 

 Spongiosis rare  Variable spongiosis (more 
common in early lesions) 

 Spongiosis not uncommon 

 Erosions rare  Erosions not uncommon  Erosions common 

  Fig. 3.26    Psoriasis on mons pubis, showing classic fea-
tures of salmon-colored plaque with silvery scale       

  Fig. 3.27    Psoriasis involving the labia majora shows a 
plaque variable scale, but intertriginous lesions show 
brightly erythematous patches with no scale and focal ero-
sions with exudates       
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     There is no unifying theory as to the etiology 
of psoriasis. Current evidence supports a com-
plex interplay of polygenetic, autoimmune, and 
environmental factors. As an example, late-onset 
psoriasis (after age 50) is not associated with the 
 PSORS1  gene, while acute onset (typically in 
adolescence) is strongly associated with this 
gene [ 110 ]. Immunity in psoriasis has been stud-
ied extensively, and multiple cytokines (espe-
cially interferons) and infl ammatory cells 
(especially T cells) are involved in both the ini-
tiation and continuation of the disease. Trauma 
may induce psoriasis on uninvolved skin in 
approximately 25 % of cases (“Koebnerization”) 
[ 111 ]. Thus, the pruritus often accompanying 
vulvar cases, causing rubbing/scratching, may 
aggravate the condition. 

 Regardless of the pathogenic mechanism, the 
fi nal common pathway is the accelerated cell 
cycling of the epidermis (hyperproliferation) and 
infl ammation, resulting in the visible papulo-
squamous eruption. 

 Cutaneous psoriasis may be associated with 
musculoskeletal and cardiovascular disease 
[ 112 ]. There is a risk of secondary infection in 
cases with excoriation and ulceration. Thus 
 prognosis and therapy depend on associated 
comorbidities. Despite a wide variety of treat-
ment options, psoriasis remains a chronic, non-
curable condition. Careful treatment and 
follow-up are required due to the potentially 
severe impact on a patient’s psychological, phys-
ical, and social well-being [ 113 ].  

   Histopathology 
 Early lesions of psoriasis are often nondiagnostic, 
and the histologic changes are limited to nonspe-
cifi c dermal chronic infl ammation and prominent 
capillaries. In developed lesions, the principal 
histologic features include variable epidermal 
hyperplasia with elongation of the rete ridges in a 
regular, club-shaped pattern;  alternatively, there 
may be thinning of the suprapapillary epidermal 
plates, which may be a diagnostic clue in poorly 
developed cases (Figs.  3.28  and  3.29 ). Premature 
keratinization of the epidermis results confl uent 
parakeratosis and diminishment of the granular 
layer. Dilated and tortuous blood vessels are pres-

ent in the papillary dermis. Neutrophilic infi ltrates 
and/or variable chronic infl ammation may be 
present in the upper dermis. In the epidermis, 
neutrophils may form microabscesses in the stra-
tum corneum (Munro microabscesses) or within 
the viable layers of the epidermis (spongiform 
pustules of Kogoj). Eosinophils are very rare, 
except in cases of childhood or eruptive psoriasis. 
Spongiosis is also rare except in very early lesions 
or lesions from intertriginous areas. In advanced 
lesions, epidermal changes mimic lichen simplex 

  Fig. 3.29    High power view of psoriasis on mons pubis 
with neutrophilic abscesses in the cornifi ed layer, prolif-
eration of papillary dermal vessels, and thinning of the 
suprapapillary epidermal plates       

  Fig. 3.28    Psoriasis on mons pubis, showing classic fea-
tures of epidermal hyperplasia, loss of the granular layer, 
confl uent parakeratosis, and sparse dermal chronic 
infl ammation       
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c hronicus. It should be noted that on the vulva 
(similar to the penis), there may be less epidermal 
hyperplasia than is seen at other body sites. This 
is more pronounced in the intertriginous areas, 
where neutrophilic abscesses and epidermal 
hyperplasia may be minimal and spongiosis evi-
dent. (See  Vignette 1  at the end of this chapter.)

       Differential Diagnosis 
 Ultimately, psoriasis on the vulva and perianal 
area may have differing clinical and histologic fea-
tures than lesions elsewhere, thus complicating the 
differential diagnosis (Table  3.8 ). The presence of 
neutrophils may raise suspicion of dermatophyte 
or Candida infection, necessitating fungal staining 
(e.g., PAS or GMS). If spongiosis is present, a 
chronic eczematous dermatitis may be diffi cult to 
exclude: prominent spongiosis or the presence of 
signifi cant eosinophils favors an eczematous pro-
cess. Lichen simplex chronicus (LSC) shares the 
feature of epidermal acanthosis, but LSC exhibits 
more irregular acanthosis with hypergranulosis, 
non-confl uent parakeratosis, vertically oriented 
collagen fi bers, and capillaries in the papillary der-
mis with the absence of neutrophilic pustules. In 
poorly developed lesions, distinction between the 
two may be impossible. Moreover, as vulvar pso-
riasis is frequently pruritic, LSC may become 
superimposed. (See  Vignette 2  at the end of this 
chapter.) Accurate diagnosis may rely on multiple 
biopsies with careful clinicopathologic correla-
tion. Reiter’s disease is thought by many to be a 
variant of psoriasis and is discussed later in this 
chapter. Reiter’s syndrome may be indistinguish-
able by histologic grounds alone.      

 Summary 
     Clinical Presentation 

•    Erythematous, glazed plaques with less 
silvery scale than nongenital psoriasis  

•   Erosions, fi ssures, and ulceration 
may be present.  

•   Mons pubis exhibits features more 
similar to nongenital sites.     

   Histologic Features 
•    Epidermal hyperplasia with club-

shaped rete ridges  
•   Thinning of suprapapillary epidermal 

plates  
•   Confl uent parakeratosis and dimin-

ishment of granular layer  
•   Munro microabscesses and spongi-

form pustules of Kogoj  
•   Dilated, tortuous papillary dermal 

vessels  
•   Variable chronic infl ammation of 

upper dermis     
   Differential Diagnosis 

•    Chronic eczema  
•   Chronic contact dermatitis  
•   Lichen simplex chronicus  
•   Fungal infection with dermatophyte 

or Candida  
•   Reiter’s syndrome       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Lesions on the vulva differ from 
those on mons pubis and nongenital 
sites; mons shows classic salmon- 
colored patches with silvery scale, 
while inguinal creases and labia 
show brightly erythematous patches 
without scale and variable erosion 
and ulceration.  

•   Involvement of gluteal cleft may be 
only site affected other than the vulva 
and may be a clue to the diagnosis.     

   Pathology interpretation pearls 
•    Confl uent parakeratosis, regular 

acanthosis, epidermal microab-
scesses, and thinning of the supra-
papillary dermal plates are the most 
specifi c histologic clues.       
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   Reiter’s Syndrome 

   Clinical Features 
 Reiter’s syndrome is typically a disease of young 
adult males that presents with the triad of arthri-
tis, conjunctivitis, and urethritis. Reports in 
females are less common [ 114 ], and vulvar 
involvement by Reiter’s syndrome is even more 
rare with only fi ve cases reported [ 115 – 118 ]. 

 In both sexes, skin may also be involved—
appearing as crusted, erythematous papules and 
plaques on the scalp, soles of the feet, buttocks, 
and extremities. Pustular lesions often resemble 
pustular psoriasis; this cutaneous manifestation 
of Reiter’s syndrome has been termed “kerato-
derma blenorrhagica.” 

 In the few cases of reported vulvar involve-
ment, clinical appearance is quite variable 
with linear ulcers, verrucous lesions, pustules, 
red/crusted plaques, and circinate erosions. 
Other clinical features also may be variable. 
For example, in the case reported by Edwards 
and Hansen [ 115 ], the mucocutaneous features 
preceded the arthritis by 4 years. The same 
authors demonstrated involvement of both the 
cutaneous and mucosal surfaces with plaques 
on the labia majora and papules on the labia 
minora. 

 The precise etiology of Reiter’s disease is 
unknown. It is evident that a genetic predisposi-
tion (most commonly HLA-B27 positivity) in 
concert with an infectious process is predisposing. 
Genital infections by  Chlamydia ,  Ureaplasma , 
 and Mycoplasma  and gastrointestinal infections 
by  Shigella ,  Yersinia , and  Campylobacter  have 
been associated. An immune complex vasculitis 
induced by deposition of bacterial antigens in 
cutaneous vessels has been implicated, and 
 Chlamydia -specifi c antigens have been identi-
fi ed in the cutaneous lesions [ 119 ].  

   Histopathology 
 Classic histology on nongenital skin is morpho-
logically similar to pustular psoriasis, including 

psoriasiform epidermal hyperplasia with loss of 
granular layer, parakeratosis, and intraepidermal 
microabscesses (pustules). In the vulvar lesion 
reported by Lotery et al. [ 118 ], some areas of the 
biopsy also showed pseudoepitheliomatous 
hyperplasia and deep dermal microabscesses.  

   Differential Diagnosis 
 The primary consideration in the differential 
diagnosis is pustular psoriasis. As the histologic 
fi ndings may be identical, without clinicopatho-
logic correlation, distinction may be impossi-
ble. Complicating matters, some authors believe 
that Reiter’s syndrome is actually a form of 
psoriasis.      

 Summary 
     Clinical Presentation 

•    Involvement of cutaneous and muco-
sal surfaces  

•   Erythematous and crusted papules 
and plaques  

•   Erosions and ulcers     
   Histologic Features 

•    Psoriasiform epidermal hyperplasia 
with pustules     

   Differential Diagnosis 
•    Pustular psoriasis       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Exceedingly rare on vulva  
•   Erosions may be similar to those 

seen on the penis in men.     
   Pathology Interpretation Pearls 

•    May be impossible to distinguish 
from pustular psoriasis on histologic 
grounds alone       
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 Vignette 1 
  Clinical history:  The patient was a 65-year-old female with erythema of the vulva, inguinal creases, 
and abdominal pannus. In the fl exural areas, the scale was less pronounced and demonstrated glazed 
erythema (Figs.  3.30  and  3.31 ). Patches and plaques with scale were also evident on upper thighs 
(Fig.  3.32 ). The patient was initially managed with antibiotics with worsening of lesions. All cultures 
were negative. A biopsy was performed to rule out pustular psoriasis.

      Microscopic description:  The initial biopsy (Fig.  3.33 ) revealed a slightly acanthotic epidermis with 
mild spongiosis. The granular layer was only focally attenuated with focal mild  parakeratosis. Rare 
neutrophils were present in the stratum corneum. The dermis contained occasional lymphocytes and 
rare eosinophils. Five months later, a second biopsy (Fig.  3.34 ) was taken from the perineum. This 
biopsy demonstrated spongiosis, but showed classic spongiform pustules of Kogoj. A fungal stain was 
negative on both biopsies.

  Fig. 3.30    Vignette 1. Erythematous plaques with 
fl exures and folds       

(continued)

 Case Vignettes
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  Fig. 3.31    Vignette 1. Some scale is noted on lesion 
of the lower abdomen       

  Fig. 3.32    Vignette 1. On upper legs, there are erythema-
tous papules with focal pustulation       

  Fig. 3.33    Vignette 1. The initial biopsy showed a slightly 
acanthotic epidermis with mild spongiosis. The granular 
layer was only focally attenuated with focal mild para-
keratosis with rare neutrophils and eosinophils       

(continued)

 

 

 

R.A. Ball et al.



61

     Diagnosis:  Inverse psoriasis 

  Discussion:  The diagnosis of inverse psoriasis can be diffi cult because classic architectural fea-
tures of psoriasis such as regular psoriasiform hyperplasia, loss of granular layer, and confl uent 
parakeratosis may be absent in the vulva, especially in fl exural areas. Furthermore, spongiosis and 
eosinophils may be seen, leading to a confusing picture to the unsuspecting pathologist. This 
patient responded to topical corticosteroids. 

  Fig. 3.34    Vignette 1. 5 months later, a second biopsy was 
taken from the perineum. This biopsy demonstrated spon-
giosis, but showed classic spongiform pustules of Kogoj       

 Vignette 2 
  Clinical history:  The patient was a 35-year-old female with a history of lichen sclerosus and 
psoriasis. She presented with white, lichenifi ed plaques on bilateral labia majora and minora as 
well as inguinal creases, clinically suspicious for lichen simplex chronicus (Fig.  3.35 ).

    Microscopic description:  A biopsy was performed (Fig.  3.36 ), revealing regular, psoriasiform 
hyperplasia and attenuation of the granular layer of the epidermis. Focally, neutrophils were 
noted in the superfi cial stratum spinosum and in the stratum corneum (Fig.  3.37 ). Parakeratosis 
is not prominent. For completeness, a PAS stain for fungus was obtained, revealing hyphae 
within the cornifi ed cells (Figs.  3.38 ).

(continued)
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  Fig. 3.36    Vignette 2. A biopsy was performed revealing 
regular, psoriasiform hyperplasia and attenuation of the 
granular layer of the epidermis. Not uncommon in the 
vulva, parakeratosis is less pronounced than psoriasis seen 
at other body sites       

(continued)

  Fig. 3.35    Vignette 2. White, lichenifi ed plaques 
on bilateral labia majora and minora as well as 
inguinal creases, clinically suspicious for lichen 
simplex chronicus, are seen       
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  Fig. 3.37    Vignette 2. Focally, neutrophils were noted in 
the superfi cial stratum spinosum and in the stratum 
corneum       

      Diagnosis:  Psoriasis and superimposed dermatophyte infection 

  Discussion:  This case illustrates that two processes may be responsible for the histologic 
changes. This is common in the vulva. In this case, psoriasis and dermatophyte infection are pres-
ent within the same lesion. Without identifi cation of the fungus, this patient’s clinical lesion 
would have likely worsened despite the compelling histologic fi ndings of psoriasis and appro-
priate therapy for psoriasis. Not uncommon, parakeratosis is less pronounced in vulvar psoria-
sis than nongenital psoriasis. 

  Fig. 3.38    Vignette 2. A PAS stain for fungus was 
obtained, revealing hyphae       
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(continued)

 Vignette 3 
  Clinical history:  The patient was a 50-year-old female who presented with the chief complaint 
of itching, burning, and “rawness” of the vulva (Fig.  3.39 ). Complete history revealed use of 
 over-the- counter topical agents, e.g., Vagisil.

    Microscopic description:  A biopsy showed parakeratosis, mild epidermal spongiosis, and a 
lymphoeosinophilic infi ltrate in the superfi cial dermis (Fig.  3.40 ). Spongiosis is seen focally in 
this biopsy (Fig.  3.41 ).

  Fig. 3.40    Vignette 3. Low power view reveals focal para-
keratosis, mild spongiosis, and an infl ammatory infi ltrate       

  Fig. 3.39    Vignette 3. The sharply demarcated ery-
thema correlates with contact points with the aller-
gic agent       
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     Diagnosis:  Allergic contact dermatitis 

  Discussion:  Many patients use topical therapies prior to being seen for vulvar disorders. Although 
specifi cally marketed for the female genitalia, several of these may cause pronounced irritant or 
allergic contact dermatitis or both when used inappropriately. This case illustrates the contact 
dermatitis induced by using over-the- counter therapies. Parakeratosis surmounting a slightly 
spongiotic dermatitis heralds that the lesion is early, also called by some pathologists as “sub-
acute” when these changes are noted. 

  Fig. 3.41    Vignette 3. Higher power reveals a mound of 
parakeratosis, consistent with the subacute nature of the 
process. The infl ammatory infi ltrate in the dermis is com-
posed of lymphocytes and eosinophils       

 Abbreviations 

   ACD    Allergic contact dermatitis   
  APF    Amicrobial pustulosis of the folds   
  DLE    Discoid lupus erythematous   
  EM    Erythema multiforme   
  GVHD    Graft-versus-host disease   
  HSV    Herpes simplex virus   
  ICD    Irritant contact dermatitis   
  LE    Lupus erythematous   
  LSC    Lichen simplex chronicus   
  PEH    Pseudoepitheliomatous hyperplasia   
  SJS    Stevens-Johnson syndrome   
  SLE    Systemic lupus erythematous   
  TEN    Toxic epidermal necrolysis    
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           Introduction 

    Blistering and acantholytic disorders are a hetero-
geneous group of diseases that predominantly 
result from a defect, inherited or acquired, in the 
adhesion of keratinocytes. Abnormal structures in 
the basement membrane and superfi cial dermis 
can also lead to blister formation. Two criteria are 
seminal in the classifi cation of these disorders: the 
level of separation and the type of infl ammation 
observed. Blisters can develop in any of four ana-
tomic levels: the split may occur at the subcorneal 
level like in staphylococcal scalded skin syndrome 
and pemphigus foliaceus, or within the epidermis 
such as pemphigus vulgaris, papular acantholytic 
dyskeratosis, Hailey–Hailey disease, and Darier’s 
disease. The separation is at the dermal–epider-
mal junction for bullous pemphigoid, cicatricial 
pemphigoid, pemphigoid gestationis, linear IgA 
disease, and epidermolysis bullosa (Tables  4.1  
and  4.2 ). Cases with subepidermal separation 
rarely affect the genitalia. Workup of a patient 
with a blistering disorder includes a skin biopsy, 
preferentially from the edge of the blister, and a 
second sample from the non-affected skin for 
direct immunofl uorescence (DIF) examination.

       Subcorneal Blister 

   Staphylococcal Scalded Skin 
Syndrome 

 Staphylococcal scalded skin syndrome (SSSS) is 
caused by exfoliative (or epidermolytic) toxins 
produced by coagulase-positive group II 
 Staphylococcus aureus  (especially strain 71) [ 1 ]. 
These organisms are responsible for a preceding 
conjunctivitis or upper respiratory tract infection. 
Most cases of SSSS are associated with exfolia-
tive toxins A and B [ 2 ]. The exfoliative toxins 
(ETs) induce epidermal blistering through the 
cleavage of desmoglein-1, the cell–cell adhesion 
molecule that is expressed by keratinocytes in the 
stratum granulosum [ 2 ]. Currently, the role of 
exfoliative toxins in the pathogenesis of SSSS is 
not well defi ned [ 3 ]. 

   Clinical Features 
 SSSS often starts as skin tenderness and ery-
thema in flexural skin and with mucous mem-
brane sparing. Vulva was the presenting site in 
one rare case of SSSS in a child [ 4 ]. Subsequently 
large fl accid blisters with positive Nikolsky’s 
sign develop which rupture readily. Widespread 
exfoliation which can involve most of the body 
surface (Ritter’s disease) is caused by toxins 
produced from infections at distant site and 
reaches the cutaneous target via hematogenous 
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spread. Signifi cant skin sloughing can result in 
poor thermoregulation, delicate fl uid balance, 
and susceptibility to superinfection. SSSS 
mainly affects neonates and children less than 6 
years of age likely due to an immature immune 
system and less effective renal toxin clearance 
[ 5 ]. In children spontaneous healing occurs 
after several days with mortality less than 5 %. 
In contrast, staphylococcal septicemia may 
develop in adult patients with mortality up to 
60 % [ 6 ].  

   Histopathology and Differential 
Diagnosis 
 Subcorneal blister is present containing occasional 
acantholytic cells and few neutrophils (Fig.  4.1 ). 
On frozen section of sloughed skin, one would 
see only the granular cells attached to the stratum 
corneum (Fig.  4.2 ). Only a sparse dermal infi l-
trate is seen, in contrast to a heavier infi ltrate in 
bullous impetigo and pemphigus foliaceus. DIF 
studies are negative.       

   Table 4.1    Classifi cation of blistering disorders and 
acantholytic processes affecting the epidermis   

  Subcorneal blister  
 Staphylococcal scalded skin syndrome 
 A microbial pustulosis of the folds (Chap.   3    ) 
 Pemphigus foliaceus 
  Intraepidermal blister  
 Pemphigus vulgaris 
 Papular acantholytic dyskeratosis of vulvocrural area 
 Hailey–Hailey disease 
 Darier’s disease 
 Erythema multiforme/Stevens–Johnson syndrome 
(Chap.   3    ) 
 Herpesvirus infection (Chap.   6    ) 
  Subepidermal blister  
 Bullous pemphigoid and mucous membrane 
(cicatricial) pemphigoid 
 Pemphigoid gestationis 
 Linear IgA disease/chronic bullous disease of 
childhood 
 Epidermolysis bullosa 
 Bullous lichen planus (Chap.   5    ) 
 Bullous lichen sclerosus (Chap.   5    ) 

   Table 4.2    Summary of clinical and histopathologic features   

 Genital 
involvement 

 Mucosal 
involvement 

 Age group 
commonly 
involved 

 Level of 
separation 

 Type of 
infl ammatory 
infi ltrate  DIF 

  Pemphigus foliaceus   Adults  Subcorneal  Intercellular IgG 
and C3 

  Pemphigus vulgaris   80 %  Adults  Intraepidermal  Intercellular IgG 
and C3 

  Bullous pemphigoid   9 %  Uncommon  Elderly, 
rarely in 
children 

 Subepidermal  Eosinophils  Linear IgG and C3 
at BMZ 

  Mucous membrane 
pemphigoid  

 55 %  Always with 
associated 
scarring 

 Adults  Subepidermal  Neutrophils 
and eosinophils 

 Linear IgG and C3 
at BMZ 

  Pemphigoid 
gestationis  

 5 %  Rarely  Subepidermal  Eosinophils  Linear C3 at BMZ 

  Linear IgA disease   60 %  Common  Children 
and adults 

 Subepidermal  Neutrophils  Linear IgA at BMZ 

  Epidermolysis 
bullosa  

 Rarely  Rarely  Infants  Subepidermal  Minimal 

  SSSS   Rarely  Children  Subcorneal  Minimal  Negative 
  Papular acantholytic 
dyskeratosis  

 Adults  Intraepidermal  Minimal  Negative 

  Hailey–Hailey 
disease  

 Common  Adults  Intraepidermal  Neutrophils  Negative 

  Darier’s disease   Adults  Intraepidermal  Minimal  Negative 

   DIF  direct immunofl uorescence examination,  SSSS  Staphylococcal scalded skin syndrome,  BMZ  basement membrane zone  
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  Fig. 4.1    Staphylococcal scalded skin syndrome. A subcor-
neal blister with minimal infl ammatory infi ltrate is seen 
(Courtesy of Dr. M. Angelica Selim, Department of 
Pathology, Duke University Medical Center, Durham, NC)       

 Summary 
     Clinical Presentation 

•    Skin tenderness and erythema in fl ex-
ural skin, then widespread exfoliation  

•   Caused by infection of exfoliative toxin- 
producing  Staphylococcus aureus      

   Histologic Features 
•    The exfoliative toxin causes subcor-

neal blister at the granular layer.     
   Differential Diagnosis 

•    Bullous impetigo  
•   Pemphigus foliaceus       

   Pemphigus Foliaceus and Pemphigus 
Vulgaris 

 Pemphigus vulgaris, a rare acquired immunobul-
lous disorder of the skin and mucosa, and pem-
phigus foliaceus are caused by autoantibodies 
against desmoglein 3 [ 7 ] and desmoglein 1 [ 8 ], 
respectively. Recently, endemic pemphigus folia-
ceus ( fogo selvagem ) has been suggested to be 
triggered by environmental antigen with molecu-
lar mimicry with desmoglein 1 [ 9 ]. 

   Clinical Features 
 Vulvar lesions were the second most frequent site 
of mucosal pemphigus vulgaris, with a frequency 
of approximately 22–51 % [ 8 ,  10 ], affecting labia 
majora and minora followed by vagina. Rarely 
genital lesions can be the sole manifestation of the 
disease especially in young age [ 10 – 12 ]. The two 
variants of pemphigus vulgaris described in the 
pediatric population, childhood, and juvenile types 
have increased incidence of genital lesions than 
the adult counterpart. Involvement of the uterine 
cervix and vagina is not uncommon in genital 
pemphigus vulgaris [ 10 ]. These patients often 
present with painful mucosal erosions (Fig.  4.3 ) 

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    The exfoliative toxins induce epider-
mal blistering through the cleavage 
of desmoglein-1 that is expressed by 
keratinocytes in the stratum 
granulosum.  

•   Diagnosis may be reached by identi-
fying the detached epidermis in frozen 
section analysis; the presence of stra-
tum corneum and superfi cial epider-
mis confi rms the diagnosis of SSSS.     

   Pathology Interpretation Pearls 
•    Subcorneal blister at the granular 

layer  
•   Minimal dermal infl ammation  
•   Minimal acantholysis in contrast to 

bullous impetigo       

  Fig. 4.2    Staphylococcal scalded skin syndrome. Stratum 
corneum and granular cells comprised the blister roof       
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and/or fl accid bullae (Fig.  4.4 ) involving the mouth 
or nasal mucosa, associated with round to oval 
bullae in non-erythematous skin with predilection 
for scalp, face, axillae, and groins. In the vulvar, as 
in non-genital skin, blisters have a short duration 
leading to superfi cial ulcers and erosions [ 8 ,  12 ]. 
Nikolsky’s sign is present. Rarely the clinical, his-
tologic, and antibody profi le may change from 
pemphigus vulgaris to pemphigus foliaceus [ 13 ]. 
In pemphigus vegetans, a vegetative variant of 
pemphigus vulgaris, hypertrophic or warty vegeta-
tions develop (Fig.  4.5 ) in association with the 
bullae in inguinal, perianal, umbilical, mammary, 
axillary, and scalp [ 14 ]. The localized and self-
limited character of pemphigus vegetans distin-
guishes it from pemphigus vulgaris.

     Pemphigus foliaceus presents with recurrent 
crops of fl accid bullae that rupture readily result-
ing in shallow erosions and crusted erythematous 
plaques. Mucous involvement is rare. Of interest, 
a recent series from Brazil documented genital 
involvement by pemphigus foliaceus for the fi rst 
time in 4/15 (27 %) patients [ 8 ].  

   Histopathology 
 In pemphigus vulgaris, acantholysis results in 
intraepidermal blister with basilar cells aligned at 

  Fig. 4.3    Pemphigus vulgaris. Superfi cial ulcers seen on 
an erythematous base (Courtesy of Dr. Agustin Alomar, 
Department of Dermatology, DERMADEX, Instituto 
Universitario Dexeus, Barcelona, Spain)       

  Fig. 4.4    Pemphigus vulgaris. Flaccid bullae and abundant 
secretions related to vaginal involvement [ 12 ] (Courtesy of 
Dr. Carlos Ferrándiz, Department of Dermatology, Hospital 
Universitari Germans Trias i Pujol, Badalona, Spain)       

  Fig. 4.5    Pemphigus vegetans. Slightly raised plaques and 
small ulcerations (Courtesy of Dr. Isabel Bielsa, Department 
of Dermatology, Hospital Universitari Germans Trias i 
Pujol, Badalona, Spain)       
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the fl oor of the blister resembling a row of “tomb-
stones” (Figs.  4.6  and  4.7 ). There are no brightly 
eosinophilic dyskeratotic cells. The roof of the 
blister shows scalloping of cells due to acantholysis. 
In addition to the mentioned histologic features, 
verrucous epidermal hyperplasia, intraepidermal 
eosinophilic microabscesses containing acantholytic 
cells, and dermal infi ltrate of lymphocytes and 
eosinophils are also seen in pemphigus vegetans 
(Figs.  4.8a, b ) [ 15 ]. Acantholysis is noted only 
at the granular layer in pemphigus foliaceus 
(Fig.  4.9 ). The characteristic cell is a dyskeratotic 
granular layer cell. In some cases there is a mid-
epidermal cleft with acantholytic cells. However, 
there is no evidence of suprabasilar acantholysis, 
ruling out a variant of pemphigus vulgaris. A mod-
erately dense and mixed infi ltrate comprising of 
lymphocytes, neutrophils, and scattered eosino-
phils is seen around the dermal blood vessels and 
also interstitially in both pemphigus foliaceus and 
pemphigus vulgaris. Neutrophils can be prominent 

in both lesions. For pemphigus vulgaris and pem-
phigus vegetans, acantholysis can be prominent 
within follicular epithelium; however, eosinophils 
would be prominent within the infl ammatory 
infi ltrate for pemphigus vegetans (Fig.  4.8 ).

      For all three types of pemphigus, intercellular 
IgG and C3 depositions are seen on direct 
immunofl uorescence (DIF) studies (Fig.  4.10 ). 
Circulating autoantibodies to epidermal intracel-
lular spaces can be detected with indirect immu-
nofl uorescence (IIF) method against monkey 
esophageal epithelium; and the titer correlates 
with the clinical activity of the disease. Not long 
ago, IgG4 immunostaining has been shown to be 
a sensitive and specifi c test for diagnosing pem-
phigus in the setting of active lesions when addi-
tional frozen tissue is not available for DIF 
examination [ 16 ]. In addition, it has recently 
been reported that DIF can be performed on 
plucked hair follicles as an alternative test [ 17 ].

  Fig. 4.6    Pemphigus vulgaris. Suprabasilar acantholysis is 
noted (Courtesy of Dr. M. Angelica Selim, Department of 
Pathology, Duke University Medical Center, Durham, NC)       

  Fig. 4.7    Pemphigus vulgaris. Acantholysis can be promi-
nent within follicular epithelium (Courtesy of Dr. 
M. Angelica Selim, Department of Pathology, Duke 
University Medical Center, Durham, NC)       

  

4 Blistering Disorders and Acantholytic Processes Affecting the Epidermis of the Vulva



76

      Differential Diagnosis 
 Although Hailey–Hailey disease, Darier’s dis-
ease, and acantholysis of the vulvocrural area are 
in the histologic differential diagnosis for pem-
phigus vulgaris, the DIF studies are negative in 
these entities. The follicular involvement noted 
in pemphigus vulgaris is not seen in these other 
intraepidermal acantholytic disorders; whereas, 
dyskeratosis is not a feature of pemphigus vul-
garis. Marked dermal infl ammation would be seen 
in Hailey–Hailey disease in  contrast to the paucity 
of it in pemphigus vulgaris. Infection is in the dif-
ferential diagnosis for pemphigus vegetans due to 
the marked epidermal hyperplasia and infl amma-
tion. Special stains, cultures for microorganisms 
and mmunofl uorescent tests are useful tools to 

 differentiate these two diseases. DIF studies would 
be negative in bullous impetigo, dermatophytosis, 
and SSSS—entities with  similar  histologic fea-
tures to pemphigus foliaceus. In addition, Gram 
and periodic acid–Schiff (PAS) stains would 
highlight the intracorneal bacteria and fungal 
hyphae in bullous impetigo and dermatophytosis, 

  Fig. 4.8    Pemphigus vegetans. ( a ) Marked epidermal hyper-
plasia resembling a verrucous process. ( b ) Eosinophilic 
microabscesses containing acantholytic cells are seen 

within the epidermis (Courtesy of Dr. M. Angelica Selim, 
Department of Pathology, Duke University Medical Center, 
Durham, NC)       

  Fig. 4.9    Pemphigus foliaceus. Subcorneal separation and 
acantholysis are seen       

  Fig. 4.10    Pemphigus vulgaris. Direct immunofl uores-
cence examination demonstrates intercellular IgG deposi-
tion within the epidermis       
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 respectively. An intercellular IgA deposition on 
DIF would be seen within the epidermis for IgA 
pemphigus. Of interest, intraepidermal subcorneal 
and  suprabasal acantholysis can be observed on 
histologic sections due to EMLA (eutectic mixture 
of local anesthetics) application, and these changes 
can pose a potential diagnostic pitfall [ 18 ].      

   Intraepidermal Blister 

   Papular Acantholytic Dyskeratosis 
of the Vulvocrural Area 

   Clinical Features 
 Papular acantholytic dyskeratosis of the vulvocru-
ral area or papular genitocrural acantholysis often 
presents as solitary or grouped, fl esh- colored 
papules on the vulva and perianal region, with 
extension to the thigh and perineum in some 
cases [ 19 ,  20 ]. However, a spectrum of clinical 
presentations includes vesicles, bullae, patches, 
and plaque [ 20 ,  21 ]. A rare case in pediatric age 
group has been reported [ 22 ]. These lesions are 
generally asymptomatic, but pruritus and burning 
sensation can be the symptoms in some cases [ 23 ]. 

 It has been suggested that some cases of papu-
lar genitocrural acantholysis is an allelic variant 

 Summary 
     Clinical Presentation 

•    Pemphigus vulgaris often presents 
with cutaneous fl accid bullae in asso-
ciation with painful mucosal ero-
sions and/or fl accid bullae in the 
mouth or nasal mucosa.  

•   Vulvar superfi cial ulcers and ero-
sions are the second most frequent 
form of mucosal disease.  

•   Pemphigus foliaceus presents with 
recurrent crops of fl accid bullae that 
rupture readily resulting in shallow ero-
sions and crusted erythematous plaques.  

•   Pemphigus vegetans characteristic 
warty erythemaous plaques affect the 
labia and they are associated  with 
extragenital bullae.     

   Histologic Features 
•    Acantholysis at the granular layer in 

pemphigus foliaceus  
•   Intraepidermal blister with suprabasilar 

acantholysis in pemphigus vulgaris  
•   Verrucous epidermal hyperplasia and 

intraepidermal eosinophilic microab-
scesses containing acantholytic cells 
in pemphigus vegetans  

•   Intercellular IgG and C3 depositions 
are seen on DIF studies for both 
pemphigus foliaceus and vulgaris     

   Differential Diagnosis 
•    For pemphigus foliaceus: bullous 

impetigo, staphylococcal scalded 
skin syndrome, dermatophytosis, and 
IgA pemphigus  

•   For pemphigus vulgaris: Hailey–
Hailey disease, Darier’s disease, and 
acantholysis of the vulvocrural area       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Endemic pemphigus foliaceus is 
triggered by environmental antigen 
with molecular mimicry with des-
moglein 1.     

   Pathology Interpretation Pearls 
•    Acantholysis noted in hair follicular 

epithelium for pemphigus vulgaris 
and vegetans but not pemphigus 
foliaceus  

•   In 20 % of pemphigus foliaceus, 
direct immunofl uorescence staining 
is seen in the upper third of the 
epidermis.  

•   Intraepidermal subcorneal and 
suprabasal acantholysis can be seen 
on histologic sections due to EMLA 
(eutectic mixture of local anesthet-
ics) application.     

   Immunohistochemical/Molecular Findings 
•    IgG4 immunostaining on paraffi n- 

embedded tissue may be a new sensi-
tive and specifi c test.       
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of Hailey–Hailey disease since heterozygous 
mutations in intron 5 and exon 24 of the  ATP2C1  
gene have been reported [ 24 ,  25 ].  

   Histopathology 
 Histologic sections show hyperkeratosis, hyper-
granulosis, epidermal acanthosis, and acantholysis 
in the spinous zone (Fig.  4.11 ) [ 26 ]. The histo-
logic features of intraepidermal acantholytic, 
dyskeratotic cells including corps ronds and 
grains can be indistinguishable from those of 
Darier’s disease and Hailey–Hailey disease. 
Corps ronds are cells with pyknotic nuclei with 
surrounding clear halo in the granular layer of 
epidermis. Grains are elongated cells with scant 
cytoplasm and abundant keratohyalin granules. 
DIF examination is negative.

      Differential Diagnosis 
 While Darier’s and Hailey–Hailey diseases are 
familial, acantholytic dermatosis of the vulvocru-
ral area is often sporadic. Discrete columns of 
parakeratosis overlying suprabasilar acantholysis 
are seen in Darier’s disease. A broad zone of 
acantholysis is present in Hailey–Hailey disease 
rather than focal area as seen in papular acantho-
lytic dyskeratosis of genitocrural area.     

   Hailey–Hailey Disease 

 Hailey–Hailey disease (benign familial pemphi-
gus) is an autosomal dominant acantholytic geno-
dermatosis whose pathogenesis is thought to 
involve mutations in a calcium pump,  ATP2C1 , 
which encodes the human secretory pathway 
Ca 2+ /Mn 2+  APTase protein 1. The latter is a part of 
an adhesion complex between desmosomal pro-
teins and tonofi laments [ 27 ]. The mutation is 
thought to weaken the intracellular junctions. 
Although the disease is familial, up to one-third of 
patients have no family history of the disease. 

  Fig. 4.11    Papular acantholytic dyskeratosis. Acantholytic, 
dyskeratotic cells including corps ronds and grains are seen 
within the epidermis (Courtesy of Dr. M. Angelica Selim, 
Department of Pathology, Duke University Medical Center, 
Durham, NC)       

 Summary 
     Clinical Presentation 

•    Solitary or grouped, fl esh-colored 
papules     

   Histologic Features 
•    Intraepidermal acantholysis, dysker-

atotic cells including corps ronds and 
grains     

   Differential Diagnosis 
•    Darier’s disease  
•   Hailey–Hailey disease       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Consider diagnosis in any case of 
asymptomatic and eruptive genitocru-
ral papules     

   Pathology Interpretation Pearls 
•    Presence of corps ronds and grains 

rules out pemphigus.  
•   A broad zone of acantholysis is present 

in Hailey–Hailey disease rather than 
focal area as seen in papular acantho-
lytic dyskeratosis of genitocrural area.     

   Immunohistochemical/Molecular Findings 
•    Negative direct immunofl uorescence 

studies also speak against immuno-
bullous disease.       
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Hailey–Hailey disease often occurs during the 
second and fourth decades with frequent remis-
sions and relapses and tends to improve with age. 

   Clinical Features 
 There is predilection of the disease for fl exural 
or intertriginous areas such as neck, axillae, infra-
mammary region, inguinal folds, and perianal 
and genital region (Fig.  4.12 ) [ 27 ]. Isolated 
vulvar involvement has been reported [ 28 ,  29 ]. The 
lesions start as pruritic erosions that spread cen-
trifugally to surrounding skin with associated crust 
and foul odor. Resolution can result in hypopig-
mentation but not scarring. More than 70 % have 
asymptomatic longitudinal white bands affecting 
the nails [ 27 ]. Superinfection with  Candida albi-
cans ,  Staphylococcus aureus , and herpesvirus can 
be seen, frequently explaining the foul order in 
these patients [ 27 ,  30 ]. Rarely, squamous cell car-
cinoma can arise in the setting of Hailey–Hailey 
disease [ 31 ,  32 ]. Risk factors for development of 
squamous cell carcinoma such as sun exposure, 
irradiation, and exposure to carcinogenic agents 
were not identifi ed in these patients [ 32 ].

      Histopathology 
 There is a suprabasilar cleft with at least half of 
the overlying epidermis showing acantholysis and 
mild dyskeratosis. The marked acantholysis gives 
an appearance of “dilapidated brick wall” with 
irregular spaces between keratinocytes (Fig.  4.13 ). 

Surface crust and prominent dermal infl ammation 
are seen. DIF studies are negative in contrast to 
positive fi ndings in pemphigus vulgaris.

      Differential Diagnosis 
 The main histologic differential diagnosis would 
be pemphigus vulgaris which has absence of scale 
crust, normal thickness epidermis, suprabasilar 
acantholysis, follicular epithelium involvement, 
and minimal dermal infl ammation. In contrast 
to Darier’s disease, corps ronds and grains are 
infrequently identifi ed.     

  Fig. 4.12    Hailey–Hailey disease. Eroded and crusted 
whitish plaques involving the genital area and inguinal 
folds (Courtesy of Dr. Carlos Ferrándiz, Department of 
Dermatology, Hospital Universitari Germans Trias i Pujol, 
Badalona, Spain)       

 Summary 
     Clinical Presentation 

•    Predilection of the disease for fl exural 
or intertriginous areas such as neck, 
axillae, and groins  

•   Start as pruritic erosions that spread 
centrifugally to surrounding skin 
with associated crust and foul odor     

   Histologic Features 
•    Intraepidermal acantholysis involving 

at least half of the  epidermis above a 
suprabasilar cleft  

•   Marked surface crust, epidermal 
acanthosis, and dermal infl ammation  

•   Negative direct immunofl uorescence 
studies    

  Differential Diagnosis 
•    Pemphigus vulgaris       

  Fig. 4.13    Hailey–Hailey disease. Acantholysis involving 
the entire epidermis is seen       
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   Darier’s Disease 

 Darier’s disease in an uncommon genodermatosis 
whose pathogenesis is thought to be due to muta-
tion of a gene on chromosome 12q encoding a cal-
cium pump protein,  ATP2A2  [ 33 ]. Although it can 
be autosomal dominant, only half of the cases in a 
large series have a positive family history [ 34 ]. 

   Clinical Features 
 The disorder often presents at puberty, but can 
appear later in life, with numerous hyperkeratotic 
papules usually distributed over the trunk and a 
“sandpaper” feel. The disease has a seborrheic 
distribution (chest, neck, back, ears, and groin) 
and frequently involves the vulva. Localized 
vulvar presentation has been described [ 35 ,  36 ] 
and rarely can be associated with squamous cell 
carcinoma [ 37 ]. The associated rash often has a 
distinct odor and is worsened by humidity, heat, 
stress, and sunlight. The nails tend to be thin, 
brittle, and dystrophic and sometimes with char-
acteristic vertical striations. Associated palmar 
pitting can also be seen. These fi ndings are often 
helpful clues in diagnosis of the disease. 
Superinfection with bacteria, virus, or fungus is 
common.  

   Histopathology 
 Histologic sections show columns of parakerato-
sis and suprabasilar acantholysis and marked 
 dyskeratosis within an acanthotic epidermis 
(Fig.  4.14 ). Discrete columns of parakeratosis 
represent the keratotic papules seen clinically, 

and they overlie the acantholytic and dyskeratotic 
cells above a suprabasilar cleft. The dyskeratotic 
cells have two forms. One exhibits a bright pink 
oval cytoplasm with a hyperchromatic nucleus, 
called grains, and is present above the basal layer 
extending to the surface. The other form called 
corps ronds is present at the edge of the granular 
cell layer with prominent round nuclei and a 
basophilic and amphophilic cytoplasm. There is 
typically only sparse dermal infl ammation.

      Differential Diagnosis 
 In the histologic differential diagnosis, warty 
dyskeratoma is a solitary lesion [ 38 ]. Prominent 
dermal infl ammatory infi ltrate containing occa-
sional eosinophils would be seen in Grover’s dis-
ease. Papular acantholytic dyskeratosis of the 
genitocrural area would have histologic features 
resembling both Darier’s disease and Hailey–Hailey 
disease. Hailey–Hailey disease has more extensive 
acantholysis rather than discrete foci as seen in 
Darier’s disease, and acantholytic cells do not 
present in the granular layer and stratum corneum.      

  Fig. 4.14    Darier’s disease. Columns of parakeratosis, supra-
basilar acantholysis, and marked dyskeratosis are seen       

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    Crusts predominate with some small 
peripheral vesicles.     

   Pathology Interpretation Pearls 
•    Diffuse acantholysis and mild dys-

keratosis are characteristic.  
•   Corps ronds and grains are infrequent.     

   Immunohistochemical/Molecular Findings 
•    Negative DIF studies rule out pem-

phigus group of disorders.       

 Summary 
     Clinical Presentation 

•    Numerous hyperkeratotic papules 
usually distributed over the trunk fre-
quently involve the vulva.  

•   Onset often during puberty.     
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   Subepidermal Blister 

   Bullous Pemphigoid and Mucous 
Membrane Pemphigoid (Cicatricial 
Pemphigoid) 

 Bullous pemphigoid is the most frequent autoim-
mune blistering disorder in adults as well as the 
most common one within the pemphigoid group 
[ 4 ]. Its incidence is approximately 10/1,000,000 
inhabitants, increasing parallel to age. Bullous 
pemphigoid in children has been separated into 
infantile and childhood variants. The infantile 
variant is more frequently seen in boys of less 

than 1 year and localized to acral location, while 
the childhood type of bullous pemphigoid com-
monly is diagnosed in girls around 8 years of age 
with typical genital involvement, sometimes as 
the only manifestation [ 39 ]. 

 The cutaneous presentation of bullous pem-
phigoid is very polymorphic with the initial non- 
bullous phase with associated generalized 
pruritus that can mimic many infl ammatory der-
matoses including eczema and urticaria [ 40 ,  41 ]. 
This initial nonspecifi c presentation (Fig.  4.15 ) 
can be the only sign of the disease in rare cases 
[ 42 ]. The bullous stage presents initially as tense 
blisters on erythematous base without Nikolsky’s 
sign (detachment of the superfi cial epidermis 
from the underlying dermis when the examining 
fi nger is slid over the skin surface). Erythema 
and urticaria can be prodromal changes. Trunk, 
groin, and fl exural areas are commonly affected 
sites [ 43 ,  44 ]. Mucosal involvement is seen in 
10–30 % of patients. Radiation therapy, ultra-
violet radiation, thermal or electrical burns, and 
surgical procedures have been reported as 
inducers [ 42 ].

   Mucous membrane pemphigoid (cicatricial 
pemphigoid) has a predilection for mucosal sites 
such as conjunctivae and oral mucosa. The 
 incidence has been estimated to be 1/1,000,000 
inhabitants affecting most frequently women in 

 Takeaway Essentials 
     Clinically Relevant Pearls 

•    The distribution resembles sebor-
rheic dermatitis of the trunk.  

•   Sandpaper feel.  
•   The associated rash often has a dis-

tinct odor and is worsened by humid-
ity, heat, stress, and sunlight.  

•   The nails tend to be thin, brittle, and 
dystrophic and sometimes with char-
acteristic vertical striations.  

•   Palmar pitting.     
   Pathology Interpretation Pearls 

•    Columns of parakeratosis  
•   Focal suprabasilar cleft with dysker-

atotic grains and corps ronds       

   Histologic Features 
•    Columns of parakeratosis and supra-

basilar acantholysis within an acan-
thotic epidermis with special corps 
grains and ronds     

   Differential Diagnosis 
•    Warty dyskeratoma  
•   Darier-like Grover’s disease  
•   Papular acantholytic dyskeratosis of 

the genitocrural area  
•   Hailey–Hailey disease       

  Fig. 4.15    Bullous pemphigoid. Initial stage is character-
ized by minimal blistering. The small erosions can be mis-
interpreted as excoriations in the setting of an erythematous 
and pruritic vulvar dermatosis (Courtesy of Dr. Luis Puig, 
Department of Dermatology, Hospital de Sant Pau, 
Barcelona, Spain)       
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the sixth to seventh decade of life. Vulvar involve-
ment can be the only manifestation of cicatricial 
pemphigoid in children [ 45 ]. On the contrary in 
adult women, vulva is more commonly affected by 
mucous membrane pemphigoid than bullous 
pemphigoid [ 46 ], 50 % versus 8 % respectively 
[ 47 ,  48 ]. Clinical presentation can be misdiag-
nosed as lichen sclerosus [ 49 ] and can raise false 
concern for abuse when occur in children [ 49 ,  50 ]. 
The labia majora and minora are frequently 
affected by bullae similar to those of bullous 
pemphigoid with the exception of associated 
scarring [ 51 ,  52 ]. In advanced disease extensive 
fi brosis and scarring lead to narrowing of the 
vagina and stenosis of the urethral orifi ce. 
Nikolsky’s sign is seen. 

 Both are caused by autoantibodies against 
components of hemidesmosome (230-kD BPAg1 
and 180-kD BPAg2) and type VII collagen result-
ing in damage of the basement membrane and 
subsequent loss of adhesion between the dermis 
and epidermis [ 53 ]. In rare cases there are over-
lapping features between linear IgA and the 
childhood form of bullous pemphigoid, since 
autoantibodies against 120 kD have been reported 
in these cases [ 54 ,  55 ]. Although other targeted 
antigens including 230-kD BPAg1, alpha3 chain 
of laminin 5, beta4 integrin, 168-kD protein, and 
450-kD protein have been reported, BPAg2 is the 
most frequently involved in mucous membrane 
pemphigoid [ 56 ,  57 ]. Both bullous pemphigoid 
and mucous membrane pemphigoid can be the 
result of a drug hypersensitivity reaction [ 58 ]. 

   Histopathology 
 In both types of pemphigoid, the histology is 
characterized by a subepidermal vesiculation 
containing serum, fi brin, and variable numbers of 
eosinophils and neutrophils. Bullous pemphigoid 
shows papillary dermis with preserved architec-
ture and edema and perivascular and interstitial 
eosinophils admixed with a minor component 
of neutrophils, lymphocytes, and histiocytes 
(Fig.  4.16 ). Subepithelial scarring is only seen in 
cicatricial pemphigoid (Fig.  4.17 ). Infl ammatory 
cell-poor lesions are rarely seen. DIF studies usu-
ally demonstrate a linear IgG and C3 deposition 
at the basement membrane zone (Fig.  4.18 ). 

  Fig. 4.16    Bullous pemphigoid. A subepidermal blister 
containing many eosinophils is seen       

  Fig. 4.17    Cicatricial pemphigoid. A subepidermal blister 
containing minimal infl ammatory cells and underlying 
fi brotic dermis       

  Fig. 4.18    Bullous pemphigoid. Direct immunofl uores-
cence examination shows linear C3 deposition at the base-
ment membrane zone       
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When fresh tissue is not available for DIF, C3d 
immunostaining has been shown to be helpful 
[ 59 ]. Deposition of IgA and/or IgM may or may 
not be present [ 60 ]. Indirect immunofl uorescence 
(IIF) studies performed on salt-split skin usually 
demonstrate that autoantibodies from the 
patient’s serum are associated with the roof or 
epidermal side of the blister. Recently DIF fi nd-
ings around hair follicles have been reported to 
be a helpful clue [ 61 ]. Serum autoantibodies to 
the 230-kD BPAg1 and 180-kD BPAg2 can be 
demonstrated by immunoblotting, but this is usu-
ally not necessary [ 62 ].

        Differential Diagnosis 
 The main differential diagnosis is pemphigoid ges-
tationis, another subepidermal bullous dermatosis 
with linear C3 deposition seen at the basement 
membrane zone on DIF, and epidermolysis bullosa. 
(See Vignette 1 at the end of this chapter.) 

 Pemphigoid gestationis is an autoimmune 
vesiculobullous dermatosis of pregnancy, with a 
strong association with HLA-DR3 and 
HLA-DR4 and with an incidence of 1 in 50,000–
60,000 pregnancies [ 63 ,  64 ]. The initial presen-
tation, usually in the second or third trimester of 
pregnancy or in the immediate postpartum 
period, includes severe pruritus and polymor-
phous papulovesicular eruptions that lead to 
blistering and superfi cial ulcerations. The legs 
are the most frequently involved site, followed 
by the trunk. The vulva and pubic area may be 
involved in 10 % of cases [ 65 ]. Spontaneous 
resolution follows soon after delivery, although 
it may occur during the late third trimester. 
There is a tendency for pemphigoid gestationis 
to recur with subsequent pregnancies, some-
times with an earlier onset and a more severe 
course [ 64 ]. Recognition of pemphigoid gesta-
tionis is important due to its association with 
intrauterine growth retardation [ 64 ]. 

 When the histologic sections show a subepi-
dermal vesiculation with associated eosinophilic 
spongiosis and superfi cial dermal infi ltrate of 
lymphocytes and eosinophils, the diagnosis of 
pemphigoid gestationis can be reached readily. 
However, the histology varies greatly depending 
on the timing of the biopsy and the nature of the 

primary lesion; thus, nonspecifi c dermal infl am-
mation, subepidermal vacuolization with peri-
vascular infl ammation, and epidermal ulceration 
are often seen [ 65 ]. DIF studies demonstrate lin-
ear C3 deposition at the basement membrane 
zone in 7/7 cases and linear IgG in 1/7 cases and 
have been shown to have the highest diagnostic 
sensitivity [ 65 ]. Only linear C3 is seen on DIF in 
the classic presentation.     

 Summary 
     Clinical Presentation 

•    Bullous pemphigoid in children has 
been separated into infantile and 
childhood variants.  

•   Bullous pemphigoid: polymorphic 
lesions with the initial non-bullous 
phase that can mimic an infl ammatory 
dermatosis.  

•   Mucous membrane pemphigoid 
(cicatricial pemphigoid) has a predi-
lection for mucosal sites such as 
conjunctivae and oral mucosa.  

•   Vulvar involvement can be the only 
manifestation of cicatricial pemphi-
goid in children.  

•   In adult women, vulva is more com-
monly affected by mucous mem-
brane pemphigoid than bullous 
pemphigoid.  

•   Autoantibodies to the 230-kD BPAg1 
and 180-kD BPAg2.     

   Histologic Features 
•    Subepidermal bullous dermatosis 

with eosinophils  
•   Presence of eosinophils at the dermal 

epidermal junction in pre-bullous 
stage of bullous pemphigoid  

•   Subepithelial scarring seen only in 
cicatricial pemphigoid  

•   DIF: linear IgG and C3 deposition at 
the basement membrane zone     

   Differential Diagnosis
•     Epidermolysis bullosa  
•   Pemphigoid gestationis       
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   Linear IgA Disease 

 Characterized as an entity in 1979 by Chorzelski 
[ 66 ], linear IgA disease or linear IgA bullous 
dermatosis affects all ages, and specifi cally in 
children, it is known as chronic bullous derma-
tosis of childhood or linear IgA disease of 
childhood. While the adult linear IgA disease 
affects females between the ages of 60 and 65 
years old, the childhood form most often occurs 
in children of preschool age with a peak inci-
dence at 4.5 years [ 67 ]. The antigen is a 97-kD 
molecule, identical to the carboxyl terminal of 
180 kD (BPAg2), located at the basement mem-
brane [ 68 ]. 

   Clinical Features 
 It presents as clusters of annular lesions or “clusters 
of jewels” on the lower abdomen, pelvic, ingui-
nal, and genital areas. They are usually pruritic 
and become ulcerated and crusted within 24 h. 
The eruption can be preceded by a bacterial or 
viral infection [ 67 ,  69 ], or it is drug induced, 
often by vancomycin [ 70 ].  

   Histopathology 
 A subepidermal blister containing predominantly 
neutrophils, sometimes with admixed eosinophils, 
is seen (Figs.  4.19  and  4.20 ). The predominance 
of neutrophils helps to distinguish this entity 
from bullous pemphigoid, though eosinophils 
have been reported to be more prominent in 
drug-induced linear IgA disease. DIF examina-
tion of lesional and perilesional skin demon-
strates a linear IgA deposition at the basement 
membrane zone.

  Fig. 4.19    Linear IgA disease. A subepidermal blister and 
prominent dermal neutrophils (Courtesy of Dr. M. Angelica 
Selim, Department of Pathology, Duke University Medical 
Center, Durham, NC)       

  Fig. 4.20    Linear IgA disease. An infi ltrate of neutrophils 
is seen at the dermal epidermal junction in an early blister 
(Courtesy of Dr. M. Angelica Selim, Department of 
Pathology, Duke University Medical Center, Durham, NC)       

 Takeaway Essentials 
     Clinically Relevant Pearls

•     Think of bullous pemphigoid when 
you have a pediatric patient with a 
blistering disorder.  

•   Child abuse is a clinical pitfall.  
•   In adult women early detection and 

treatment would avoid marked vul-
var scarring.     

   Pathology Interpretation Pearls
•     Eosinophilic spongiosis and eosino-

phils at the dermal epidermal junction 
are clues for pre-bullous or urticarial 
stage of bullous pemphigoid.     

   Immunohistochemical/Molecular Findings 
•    Direct immunofl uorescence fi ndings 

around hair follicles can be diagnostic 
clues.       
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       Differential Diagnosis 
 The histologic fi ndings can be similar between 
linear IgA disease and dermatitis herpetiformis; 
however, dermatitis herpetiformis rarely 
involves the vulvar skin [ 71 ]. Neutrophils 
within the superfi cial dermis may form micro-
abscesses in papillary dermis reminiscent of 
dermatitis herpetiformis, but in linear IgA dis-
ease the neutrophils tend to be more evenly dis-
tributed along the basement membrane zone. In 
addition, the histologic picture of fi brin within 
the dermal papillae is more often seen in derma-
titis herpetiformis cases. While DIF shows lin-
ear IgA deposition at the basement membrane 
zone in linear IgA disease, granular and papil-
lary dermal IgA deposition would be seen in 
dermatitis herpetiformis.      

 Summary 
     Clinical Presentation 

•    Present as clusters of annular lesions or 
“clusters of jewels” on the lower abdo-
men, pelvic, inguinal, and genital areas     

 Takeaway Essentials 
     Clinically Relevant Pearls

•     Although over the past 30 years, 
many drugs have been alleged to 
induce LAD, drug as an etiology has 
been proven conclusively ONLY in a 
few cases.     

   Pathology Interpretation Pearls 
•    More widespread neutrophil infi ltra-

tion seen in linear IgA in contrast to 
sparing of the rete tips seen in der-
matitis herpetiformis     

   Immunohistochemical/Molecular Findings 
•    DIF is the main test to distinguish 

linear IgA from dermatitis herpeti-
formis due to their overlapping his-
tologic features.       

   Histologic Features 
•    Subepidermal bullous dermatosis 

containing predominantly neutrophils     
   Differential Diagnosis 

•    Dermatitis herpetiformis       
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  Fig. 4.22    Vignette 1. Vascular proliferation and minimal 
infl ammatory infi ltrate are seen in the dermis below the 
blister       

 Vignette 1 
  Clinical History:  A 36-year-old woman of Ashkenazi Jewish descent presented with several 
vulvar and perineal ulcerations for the past 4 months. No extragenital lesions were noted. She 
was born with congenital skin blisters; however, she has not had classic bullae nor mouth blis-
ters for the past 15 years. A defi nitive diagnosis has not been made since birth. No family his-
tory of blistering disorder was noted. Dystrophic nails were seen on her hands and feet. Patchy 
hair loss was noted over 65 % of her scalp. She reported improvement with oral corticosteroids; 
however, the side effects, especially the weight gain, were bothersome. 

  Microscopic Description:  A punch biopsy from the labia majora shows a subepidermal blister 
(Fig.  4.21 ). Vascular proliferation, fi brosis, and chronic infl ammatory infi ltrate are seen in the 
fl oor of the blister (Fig.  4.22 ). No signifi cant infl ammation was appreciated. Ultrastructural 
examination revealed the separation to be below the lamina densa (Fig.  4.23 ).

 Case Vignettes

  Fig. 4.21    Vignette 1. A subepidermal vesiculation is seen       

(continued)
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      Diagnosis:  Molecular testing revealed G2031S mutation of  COL7A1  gene. These fi ndings are 
supportive of the diagnosis of dominant dystrophic epidermolysis bullosa (DDEB). 

  Discussion:  This is an unusual case. There has been only a rare case reporting vulvar involve-
ment in the setting of epidermolysis bullosa [ 72 ]. Epidermolysis bullosa (EB), a group of hered-
itary bullous disorders, is classifi ed based on the level of the blister. The separation is within the 
basal keratinocytes in EB simplex (EBS) and lamina lucida in junctional EB (JEB) and below 
the lamina densa in the dystrophic EB (DEB). Keratin 5 or 14 mutations are the cause of the 
three major subtypes of EBS: severe Dowling–Meara form, moderate generalized form, and 
mild localized form [ 73 ,  74 ]. The three subtypes of JEB-Herlitz, non-Herlitz, and JEB with 
pyloric atresia are autosomal recessive and caused by complete absence of laminin 332, reduc-
tion in laminin 332 or complete absence of collagen XVII, and mutation in the main receptor 
for laminin 332, respectively [ 75 ,  76 ]. Mutations of collagen VII gene cause DEB [ 77 ]. The 
phenotype of dominant DEB is milder than that of recessive DEB. Over 200 different mutations 
in the  COL7A1  gene are seen in DEB subtypes, both recessive and dominant ones [ 78 ]. The 
presented patient had a mutation in exon 73 of  COL7A1 , resulting in a substitution of glycine 
by a serine at the amino acid position 2031, or G2031S. 

 Electron microscopy remains important in the classifi cation of EB. In contrast to ultrastruc-
tural fi ndings of this case, the separation would be within basal keratinocytes for EBS and 
within the lamina lucida for JEB. 

  Fig. 4.23    Vignette 1. Electron microscopy demonstrated 
that the lamina densa is seen attached to the roof of the 
blister, and only collagen bundles comprised the fl oor of 
the blister; thus, the separation occurs below the lamina 
densa       
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 Vignette 2 
  Clinical History:  A 22-month-old girl presented with a history of a perioral rash which was 
assumed to be impetigo. Over a course of several days, she developed generalized erythema that 
progressed to skin desquamation. Lesions were seen over her forehead, eyes, neck, back, arms, 
and perianal and genital (Fig.  4.24 ) region.

    Microscopic Description:  A punch biopsy of skin revealed a blister right at the granular layer of the 
epidermis (Fig.  4.25 ). There is a minimal infl ammation in the dermis.

    Diagnosis:  Staphylococcal scalded skin syndrome 

  Discussion:  The main histologic differential diagnosis of this case would include bullous impe-
tigo and pemphigus foliaceus. An infi ltrate of neutrophils would be prominent in bullous impe-
tigo, and clusters of cocci would be seen on the Gram stain. Direct immunofl uorescence studies 
would be positive in the setting of pemphigus foliaceus. The clinical differential diagnosis 
would include Stevens–Johnson syndrome/toxic epidermal necrolysis, and often frozen section 
would be performed on sloughed skin to rule out this possibility. 

  Fig. 4.24    Vignette 2. Erythema and superfi cial 
desquamation are seen (Courtesy of Dr. Carol 
E. Cheng, Department of Dermatology, 
Massachusetts General Hospital, Boston, MA)       

  Fig. 4.25    Vignette 2. A subcorneal blister is seen       
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 Vignette 3 
  Clinical History:  A 64-year-old woman presented with small pustules on her vulva that has 
developed into a widespread lesion. Physical examination revealed vegetating plaques on her 
entire vulva that clinically were concerning for condylomata acuminata (Fig.  4.26 ).

    Microscopic Description:  Histologic sections of the skin biopsy revealed marked epidermal 
acanthosis and papillomatosis (Fig.  4.27 ). Infl ammation was noted in the superfi cial dermis and 
within the epidermis (Fig.  4.28 ). At high magnifi cation, the infl ammatory infi ltrate within the 
epidermis was comprised of prominent eosinophils admixed with neutrophils (Fig.  4.29 ). Direct 
immunofl uorescence examination demonstrated intercellular IgG and C3 deposition within the 
epidermis.

  Fig. 4.26    Vignette 3. Slightly raised plaques and 
vegetating excrescences (Courtesy of Dr. Isabel 
Bielsa, Department of Dermatology, Hospital 
Universitari Germans Trias i Pujol, Badalona, 
Spain)       

(continued)

  Fig. 4.27    Vignette 3. Marked epidermal acanthosis and 
papillomatosis       
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  Fig. 4.28    Vignette 3. An infl ammatory infi ltrate is seen in 
the superfi cial dermis and within the epidermis       

(continued)

  Fig. 4.29    Vignette 3. Collection of neutrophils and prom-
inent eosinophils is noted within the epidermis       
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            Introduction 

    Infl ammatory dermatoses affecting the dermis or 
both the epidermis and the dermis are a heteroge-
neous group of entities with different infl amma-
tory patterns. They include conditions such as 
vulvodynia and vestibulodynia, with minimal 
objective changes from a clinical and histopatho-
logical standpoint, but a marked impact on the 
quality of life. Conversely, in the group of lichen-
oid dermatoses, lesions of lichen planus and 
lichen sclerosus present clear-cut histopathologi-
cal characteristics with noticeable clinical pre-
sentation, being in some cases the cause of severe 
anatomical deformities. Other infl ammatory 
conditions in this group like granulomatous and 
vasculitic diseases can be restricted to the vulva 
(foreign body reaction, simple aphthosis, or Zoon 
vulvitis), occur in association with extragenital 
lesions in a limited number of locations (complex 
aphthosis, Crohn disease), or be part of a multi-
system disease (sarcoidosis, Behçet disease). 
This chapter will discuss in-depth entities with 
lichenoid, granulomatous, and vasculopathic 
infl ammatory patterns with emphasis on diagnostic 

clues and focus on differentiating among them. 
Our present understanding of vulvar pain syn-
dromes is also presented.  

   Lichenoid Pattern 

   Lichen Planus 

   Clinical Features 
 Lichen planus (LP) is a chronic infl ammatory 
autoimmune disorder that can affect any muco-
cutaneous surface [ 1 ]. Vulvar LP is more com-
mon in women between 30 and 60 years old 
[ 1 ] with a peak of incidence in the fifth decade 
[ 1 ,  2 ]. The patients complain of pain, itching, 
burning, dysuria, and dyspareunia with fre-
quent postcoital bleeding and yellowish dis-
charge that indicates vaginal involvement with 
presence of desquamative infl ammatory vaginitis 
[ 1 ,  3 ,  4 ]. The most common fi nding in vulvar LP 
is the presence of introital erythema that can 
extend to the vagina (Fig.  5.1 ); less frequently 
these patients present with whitish slightly 
hyperkeratotic lesions containing the character-
istic Wickham striae (Fig.  5.2 ) [ 5 ].

    Vulvar LP can adopt three distinctive clinical 
forms: the most common is erosive LP, account-
ing from 74 % [ 6 ] to 95 % [ 7 ] of cases, followed 
by papulosquamous LP that usually appears in 
the setting of generalized disease, whereas the 
hypertrophic variant of LP is quite rare [ 1 ]. 
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Erosive lichen planus is characterized by muco-
sal fragility with quite well-demarcated areas of 
erosion and ulceration (Fig.  5.1 ). In up to 70 % of 
these patients, the vaginal mucosa is also involved 
[ 1 ,  8 ]. Hemorrhage and scarring can lead to syn-
echiae, introital stenosis, or vaginal obliteration. 
Papulosquamous LP appears clinically as pruritic 
keratotic papules on a slightly hyperkeratotic 
background. These papules are usually pinkish 
and poorly circumscribed rather than being small, 
well delimited, and violaceous as in cutaneous 
surfaces [ 8 ]. In hypertrophic LP the lesions are 
thick hyperkeratotic plaques that may resemble a 
vulvar squamous cell carcinoma (SCC) [ 8 ]. 

 The incidence of LP in women is approxi-
mately 1 %. The most common location is the 
oral mucosa [ 9 ]. Twenty-fi ve percent to 65 % of 
women with oral disease also present with vul-
var and vaginal LP, which is often asymptomatic 
[ 10 – 12 ], constituting a triad known as 
vulvovaginal- gingival syndrome or plurimucosal 
LP [ 8 ,  13 ]. Vulvovaginal involvement is also 
common in women with cutaneous LP [ 14 ] and 
LP cicatricial alopecia [ 15 ]. In a study from the 
United Kingdom, 19.2 % of patients with vulvar 
LP also presented with LP alopecia [ 15 ]. Frontal 
fi brosing alopecia, a variant of lichen planopila-
ris, was the most common variant and it was 
found in a proportion similar to that of the gen-
eral population [ 16 ]. Interestingly, all patients 
with vulvar LP and frontal fi brosing alopecia 
also presented with oral involvement [ 15 ]. 
Visceral mucosal surfaces can also be affected 
by LP; 42 % of individuals with esophageal LP 
also presented with vulvar disease in one study 
[ 17 ], and there is one report of LP in the uterine 
cervix [ 18 ]. 

 Autoimmune diseases are frequently present 
in patients with vulvar LP; this association was 
found in 29 % of patients of a series [ 19 ], the 
most common comorbidity being autoimmune 
thyroiditis (15 %), followed by vitiligo (5.5 %), 
alopecia areata (3.9 %), and celiac disease (2.4 %), 
whereas chronic active hepatitis accounted for 
less than 1 % of cases. 

  Fig. 5.1    Lichen planus. Introital erythema with small 
foci of ulceration showing well-demarcated borders 
(Courtesy of Department of Dermatology, Hospital de la 
Santa Creu i Sant Pau, Badalona, Spain)       

  Fig. 5.2    Lichen planus. Whitish hyperkeratotic lesions 
with conspicuous Wickham striae (Courtesy of 
Department of Dermatology, Hospital de la Santa Creu i 
Sant Pau, Badalona, Spain)       
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 Some women present with hybrid forms of 
LP and lichen sclerosus, and superposition of the 
two entities may be observed. It has been sug-
gested that LP may act as a triggering factor in 
the development of LS [ 20 ].  

   Etiology and/or Pathogenesis 
 Although the exact pathogenesis of vulvar LP is 
not known, genetic and autoimmune factors are 
clearly implicated. Familial cases of LP are 
rather common, often in association with HLA 
class II antigens; specifi cally, the  HLADQBI 0201  
allele is associated with some cases of 
vulvovaginal- gingival syndrome [ 21 ]. The associ-
ation of LP with other autoimmune diseases and 
the presence of circulating autoantibodies in a fre-
quency higher than controls are arguments in favor 
of an autoimmune etiology [ 19 ,  22 ]. Furthermore, 
the lymphocytic infi ltrate in LP exhibits an auto-
immune phenotype, corresponding to a Th1 inter-
feron (IFN) gamma-induced immune response 
[ 23 ] with activated T cells targeting basal kerati-
nocytes. Indirect immunofl uorescence using sera 
from 56 individuals with a defi nitive clinical 
diagnosis of erosive genital LP showed 
epidermal- binding and basement membrane zone 
antibodies, which were also present in the sera 
of 61 % of these patients [ 24 ]. Recent evidences 
also support an association between beta-blockers 
and nonsteroidal anti-infl ammatory treatments 
and the presence of vulvar LP [ 25 ].  

   Prognosis or Course 
 Vulvar LP is a long-lasting infl ammatory condi-
tion with great variation in severity of symptoms 
and response to treatment. The course is in gen-
eral more prolonged than in the nongenital cuta-
neous counterpart, but the risk of malignant 
transformation is moderately low. Combining 
the results of four case series published in the 
literature, Simpson et al. [ 26 ] found infi ltrating 
vulvar SCC in 1.3 % of patients. A multicenter 
case study yielded a similarly low percentage of 
2.3 % [ 27 ]. At any rate, cases of aggressive 
malignant transformation exist [ 28 ], thus mak-
ing periodical control of these patients and histo-
pathological examination of suspicious lesions 
advisable.  

   Histopathology 
 The histologic appearance of LP in the vulva is 
similar to that in other locations although, often, 
changes displayed in mucosal LP are subtler than 
in its cutaneous counterpart. Thus, the fi ndings 
can be quite equivocal for those who do not rou-
tinely review this type of pathology under the 
microscope. The most consistent fi nding in all 
cases of vulvar LP is a lymphocytic infi ltrate 
forming a band in the superfi cial connective tissue 
that obscures the basal epithelial layer (Fig.  5.3 ), 
but the intensity varies greatly from case to case 
and can be limited to a small number of cells 
sprinkling the mucosal basal layers (Fig.  5.4 ). 
Plasma cells can also be abundant, as in any 

  Fig. 5.3    Lichen planus. Epithelial hyperplasia with dense 
lymphocytic infi ltrate at the basal layer and compact 
hyperkeratosis with small foci of parakeratosis       

  Fig. 5.4    L   ichen planus. The biopsy shows scant lympho-
cytic infi ltrate at the basal layer. Nevertheless, the presence 
of hypergranulosis supports the diagnosis of lichen planus       
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mucosal infl ammation. The epidermis may be 
either atrophic or hypertrophic with the distinc-
tive sawtooth silhouette of rete ridges (Fig.  5.5 ), 
although it is not always present, and can be 
observed only focally. It is common to fi nd hyper-
granulosis, some degree of hyperkeratosis with 
occasional areas of parakeratosis (Fig.  5.3 ). An 
intense thickening of the horny layer is the hall-
mark of the hyperkeratotic variant of vulvar LP or 
the presence of lichen simplex chronicus changes 
due to rubbing (Fig.  5.6 ).

      Basal epithelial cells show vacuolization or 
cytological alterations that can be misinterpreted 
as atypical, but are secondary to the infl amma-
tory damage. Small subepidermal blisters 
(Fig.  5.7 ) can also be observed, in some cases 

leading to epithelial detachment that is especially 
prominent in erosive LP (Fig.  5.8 ). Dyskeratotic 
apoptotic cells (the so-called Civatte bodies) are 
usually scarce and their identifi cation often 
requires a careful search. Direct immunofl uores-
cence (DIF) studies may show shaggy fi brinogen 
staining of the basement membrane and IgM- 
positive apoptotic keratinocytes within the basal 
layer or in the upper portion of the dermis [ 29 ].

       Immunophenotype 
 The infl ammatory infi ltrate is fundamentally 
constituted by T lymphocytes with CD4+, CD8+, 
and FOXP3+ phenotypes. An increased expression 
of the proinfl ammatory cytokines corresponding 
to Th1 immune response is also present [ 23 ].  

  Fig. 5.5    Papulonodular lichen planus. Acanthosis with 
sawtooth silhouette, hypergranulosis, lichenoid lympho-
cytic infi ltrate, basal vacuolar change, and dyskeratosis       

  Fig. 5.7    Lichen planus. Small subepidermal blister (Max 
Joseph space)       

  Fig. 5.6    Hypertrophic lichen planus. Epithelial hyperplasia 
with a thick horny layer       

  Fig. 5.8    Erosive lichen planus with epithelial detachment 
and extensive ulceration       
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   Differential Diagnosis 
 The main clinical and histopathological differen-
tial diagnosis is to be made with lichen sclerosus 
(LS). A correct identifi cation of the disease has 
clinical importance, but it can be diffi cult 
because both entities share many clinicopatho-
logical features and can even seldom coexist. 
Nonetheless, there are some helpful clues to tell 
them apart. The main differential features are 
summarized in Table  5.1 . Vulvar lesions of LP 
are often painful and their surface is keratotic or 
ulcerated, instead of itchy and atrophic like in 
LS. In addition, LP rarely spreads to the vaginal 
or perianal areas and introital stenosis is a rare 
event, occurring only in the advanced stages. For 
patients with extragenital lesions, the distinction 
between both entities is even easier. Cutaneous 
involvement is more common in LP than in LS 

and consists of polygonal fl at-top papules, 
whereas LS is characterized by the development 
of atrophic macules. Furthermore, oral lesions 
are frequent in LP but extremely rare in LS, and 
nail lesions have only been described in 
LP. Histopathological differentiation between 
LP and LS in doubtful cases may require a care-
ful study of many step sections; the main feature 
in favor of LP is the serrated silhouette of the 
epithelium that, in most cases, is present at least 
focally. However, to ensure the diagnosis of LP, 
it is even more important to rule out the presence 
of distinguishing features of LS, such as basal 
membrane thickening that can be highlighted by 
a PAS staining, submucosal edema with ectatic 
blood vessels, hints of fresh or old hemorrhage, 
and, principally, the homogeneous hyalinization 
of the collagen characteristic of LS. Although 
chronic lesions of LP may show a band of scle-
rotic collagen at the base, it is never as wide as 
in LS.

   Other simulators of LP are the lichenoid drug 
reactions; their distinction is further compli-
cated by the fact that some drugs can precipitate 
an LP eruption. The presence of many eosino-
phils in the infi ltrate and sometimes vascular 
damage can contribute to its recognition. 
Erosive LP may resemble clinically and micro-
scopically cicatricial pemphigoid and pemphi-
gus. The absence of a signifi cant number of 
eosinophils and the presence of dyskeratotic 
cells are features in favor of LP. In case of doubt, 
a DIF examination can contribute to its distinc-
tion. This technique is especially useful in the 
case of paraneoplastic pemphigus also known as 
paraneoplastic autoimmune multiorgan syn-
drome (PAMS). The reason of its utility is that 
the fi rst manifestations of PAMS can arise in the 
oral and genital area and they can be microscop-
ically indistinguishable from LP. The presence 
of immunoglobulins and complement deposi-
tion in the intercellular spaces and along the 
basal membrane of PAMS is defi nitive to reveal 
the correct diagnosis. 

 An international electronic-Delphi consensus 
on clinicopathological criteria for diagnosis of 
erosive LP has been recently published [ 30 ], but 

    Table 5.1    Main clinical and histopathological differential 
features between lichen planus and lichen sclerosus   

 Lichen planus  Lichen sclerosus 

  Clinical features  
 Cutaneous 
involvement 

 Frequent  Infrequent 

 Vaginal involvement  Present, 
frequent in the 
erosive variant 

 Extremely rare 

 Perianal involvement  Rare  Frequent 
 Oral involvement  Frequent  Extremely rare 
 Nail involvement  Infrequent  Absent 
 Presenting symptoms  Sores and pain  Pruritus 
 Introital stenosis  Frequent  Only in the 

advanced stage 
 Clinical hallmarks  Keratosis and 

ulceration 
 Mucosal 
thinning and 
hemorrhage 

  Histologic features  
 Serrated epidermis  Frequently 

focal 
 Extremely rare 

 Thickening of the 
basal membrane 

 Extremely rare  Frequent 

 Submucosal edema  Extremely rare  Frequent 
 Ectatic blood vessels  Extremely rare  Frequent 
 Hemorrhage or 
siderophages 

 Rare  Frequent 

 Collagen 
hyalinization 

 Rare  Frequent 

5 Infl ammatory Dermatoses Affecting the Dermis or Both the Epidermis and Dermis of the Vulva



100

its utility remains to be validated in a large series 
of cases. The authors propose that three out of the 
following nine criteria can be suffi cient to make 
the diagnosis of erosive LP:
•    Well-demarcated erosions or erythematous 

areas at the vaginal introitus  
•   Presence of hyperkeratosis and/or Wickham 

striae at the periphery  
•   Symptoms of pain/burning  
•   Scarring or loss of normal architecture  
•   Vaginal infl ammation  
•   Involvement of other mucosal surfaces  
•   Presence of a well-defi ned infl ammatory band 

involving the dermoepidermal junction  
•   Presence of an infl ammatory band consisting 

predominantly of lymphocytes  
•   Signs of basal layer degeneration    

 A careful clinicopathological correlation is 
mandatory for a defi nite categorization of each 
case, and when reaching a defi nite diagnosis is 
not feasible, the best approach is to provide 
symptomatic treatment and wait for the appear-
ance of more specifi c fi ndings, rather than trying 
to fi t the case into a wrong entity.     

   Zoon Vulvitis 

   Clinical Features 
 Zoon vulvitis (ZV), also known as plasma cell vul-
vitis or vulvitis plasmacellularis, is an infl amma-
tory disease quite rare in female and much more 
frequent in male genitalia [ 31 ]. Most cases arise in 
adult women [ 32 ], although ZV has been occa-
sionally reported in prepubertal girls [ 33 ]. Some 
patients are asymptomatic, whereas others present 
with pruritus that can be intense [ 34 ], soreness, 
pain, burning, or bleeding [ 32 ]. Dyspareunia and 
dysuria are habitual consequences. 

 Clinically, lesions of ZV tend to occur in the 
labia minora and introitus and consist of sharply 
demarcated macules or papules that rarely ulcer-
ate. Their surface is shiny red or brown red. 
The clitoral glans is rarely involved [ 32 ,  35 – 37 ]. 

 The presence of ZV is not related to other 
medical disorders, although there are isolated 
reports of ZV in association with autoimmune 

 Summary 
     Clinical Presentation

•     Introital erythema extending to the 
vagina  

•   Less frequently hyperkeratosis with 
Wickham striae  

•   Three clinical forms: erosive, papu-
losquamous, and hypertrophic     

   Histologic Features 
•    Band-like lymphocytic infi ltrate at 

the basal epithelial layer  
•   Basal cell vacuolization and occa-

sional dyskeratosis     
   Differential Diagnosis

•     Lichen sclerosus  
•   Zoon vulvitis  
•   Squamous cell carcinoma (hypertro-

phic variant)       

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Vaginal involvement favors the diag-
nosis of lichen planus versus lichen 
sclerosus.  

•   Look for extragenital lesions like 
lichen planopilaris.  

•   The high incidence of autoimmune 
diseases in these patients makes it 
advisable to perform a complete 
workup. Autoimmune thyroiditis is 
the most frequent among them.     

   Pathology Interpretation Pearls 
•    The abundance of plasma cells in the 

infi ltrate can be misleading, but 
almost always they account for less 
than 50 % of the cellularity.  

•   Isolated atypical squamous cells at 
the basal layer are often reactive and 
do not necessarily indicate malig-
nant transformation. Step sections 
can help to establish or rule it out.       
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polyglandular syndrome [ 38 ], LS [ 39 ], herpes 
simplex virus type II [ 40 ], and acquired immuno-
defi ciency syndrome (AIDS) [ 41 ].  

   Etiology and/or Pathogenesis 
 Whereas Zoon balanitis is a clear-cut entity, 
probably a reactive condition secondary to mac-
eration and chronic irritation in uncircumcised 
men [ 31 ], the existence of its feminine counter-
part as an independent entity has been questioned 
[ 42 ]. Nevertheless, vulvar cases with clinicopath-
ological features identical to those in men exist, 
and the same causes can be accountable as etio-
logical factors, since poor hygiene, sweating, 
trauma, and persistent friction can also occur in 
the vulvar mucosa.  

   Prognosis or Course 
 In some patients the lesions slowly evolve to 
spontaneous resolution. For the rest of them, 
none of the therapeutic approaches that have 
been tried has provided consistently satisfactory 
results [ 37 ]. The existence of ZV does not carry 
an increased risk of vulvar SCC.  

   Histopathology 
 A plasma cell infi ltrate is the hallmark of 
ZV. However, the infi ltrate is not necessarily com-
posed exclusively of plasma cells. Lymphocytes, 
eosinophils, and neutrophils can also be abundant. 
A proportion of plasma cells representing 50 % or 
more of the infi ltrate seem to be suffi cient for the 
diagnosis (Fig.  5.9 ); when the percentage drops 
to 25–50 %, the coexistence of other characteris-
tic fi ndings of ZV such as epithelial atrophy, vas-
cular proliferation, dilated capillaries, superfi cial 
dermal fi brosis, erythrocyte extravasation, and 
hemosiderin deposition allows recognition of ZV. 
If plasma cells account for less than 25 % of the 
infi ltrate, a nonspecifi c plasma cell mucosal reac-
tion cannot be excluded [ 43 ].

   The presence of “lozenge-shaped” or 
“diamond- shaped” keratinocytes with horizontal 
axes longer than vertical axes in the suprabasal 
epithelial layers has been considered a characteris-
tic fi nding of ZV and balanitis, but this is a rather 
subjective microscopic fi nding, and thus its feasi-
bility as a diagnostic clue is questionable.  

   Differential Diagnosis 
 Many entities can be included in the clinical dif-
ferential diagnosis of ZV. Especially important is 
the distinction from vulvar SCC, Bowen disease, 
and extramammary Paget disease. A biopsy can 
easily provide help in this differentiation. 
Nevertheless, it is important to keep in mind that 
the presence of areas of mucinous metaplasia has 
been described in ZV (Fig.  5.10 ) [ 44 ], and care 
should be taken in not making a wrong diagnosis 
of extramammary Paget disease. In addition, cases 
of ZV overlap clinicopathologically with lichen 
aureus [ 45 ]. Other entities included in the differen-
tial diagnosis of ZV are lichen planus, contact 
dermatitis, lupus erythematosus, candidiasis, 

  Fig. 5.9    Zoon vulvitis. Infl ammatory infi ltrate composed 
mainly of plasma cells. Some lozenge keratinocytes can 
be appreciated in the left portion of the epithelium       

  Fig. 5.10    Zoon vulvitis. Mucinous metaplasia of the 
superfi cial epithelium       
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herpes simplex virus or human papillomavirus 
infections, bullous disorders, and fi xed drug erup-
tion. Especially important is the distinction from 
syphilis, also characterized by a dense plasma cell 
infi ltrate. The best way to rule out this possibility 
is performing an immunohistochemical staining 
against  Treponema pallidum ; additionally, pri-
mary chancres tend to ulcerate, and both primary 
and secondary syphilis lesions often present with 
an associated granulomatous infi ltrate, plasma 
cells, vasculitis, and lichenoid or psoriasiform fea-
tures. ZV in girls may  simulate sexual abuse [ 33 ], 
a possibility that at any rate should never be disre-
garded without further investigation.      

   Lichen Sclerosus 

   Clinical Features 
 Lichen sclerosus (LS), known in the past as lichen 
sclerosus et atrophicus or kraurosis vulvae, is a 
chronic autoimmune mucocutaneous disorder 
that usually involves the anogenital region of 
women. It can also occur in male genitalia and 
extragenital locations. LS is one of the most com-
mon vulvar dermatoses [ 14 ], with a predilection 
for Caucasian females with two peaks of inci-
dence in prepubertal and postmenopausal 
women. The prevalence of vulvar LS has been 
reported to be 0.11 % for girls [ 46 ] and 1.7 % for 
adult women [ 47 ]. 

 Lesions of LS usually begin around the clitoris 
with secondary involvement of the interlabial 
sulcus (Fig.  5.11 ) and posterior spread to the 
labia minora and majora, the perineum, and the 
perianal skin (Fig.  5.12 ), with a typical eight- 
shaped fi gure. In contrast with LP, vaginal 
involvement in LS is extremely rare [ 48 ], but epi-
siotomy scars and areas with genital jewelry can 
be involved due to a Koebner phenomenon. 
Extragenital lesions may develop in up to 11 % of 
patients [ 49 ,  50 ].

    Vulvar soreness and itching are the common-
est symptoms in girls. Adult patients may also 
report burning sensation or pain, and dyspareunia 
and dysuria are common complaints, especially 
when fi ssures and ulcers develop. 

 On clinical examination, the earliest changes 
include erythema, mucosal thinning and wrinkling, 
focal lichenifi cation, erosion, purpura, abnormal 

 Summary 
     Clinical Presentation

•     Usually on the labia minora and 
introitus  

•   Shiny red or rusty, sharply demarcated 
macules or papules     

   Histologic Features 
•    Infl ammatory infi ltrate rich in plasma 

cells (≥50 % or between 25 % and 
50 % with a clinically typical 
presentation)     

   Differential Diagnosis 
•    Syphilis  
•   Lichen aureus (overlap cases exist)       

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Ulceration is rare and more sugges-
tive of syphilis or other conditions.  

•   The glans clitoris is almost never 
involved.     

   Pathology Interpretation Pearls
•     Plasma cells are common in the 

infl ammatory infi ltrate of any 
infl amed mucosa and can obscure the 
underlying pathology. Before making 
a diagnosis of Zoon vulvitis, it is 

necessary to search actively for 
infections or features that point 
toward other dermatoses  

•   Zoon vulvitis can show mucinous 
metaplasia that does not indicate 
extramammary Paget disease.     

   Immunohistochemical Findings 
•    An immunostaining with antibodies 

against  Treponema pallidum  is the 
best way to rule out syphilis.       
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pigmentation, and hypotrichosis (Fig.  5.11 ) [ 51 ]. 
Later on, mucosal pallor, atrophy, or hyperkeratosis 
becomes more evident, and pale indurated pap-
ules and plaques with areas of telangiectasia and 

hemorrhage develop (Figs.  5.12  and  5.13 ). In the 
advanced stage, the lesions are lichenifi ed white-
porcelain papules and plaques with superfi cial 
crinkling or cellophane- like atrophic skin 
(Figs.  5.14  and  5.15 ). Ulcerations, fi ssures, blis-
ters, ecchymoses, and subepidermal hemorrhage 
are frequent (Figs.  5.11  and  5.12 ) [ 51 ]. Chronic 
infl ammation may lead to scarring with adhe-
sions of the clitoral hood, resorption and fusions 
of the labia minora, pseudocyst formation, and 
stenosis of the vaginal introitus. Since there is no 
synchronicity among the individual lesions of 
LS, areas with early and late changes can occur 
simultaneously in different vulvar zones from the 
same patient [ 52 ].

     The typical dermoscopic features of LS 
include patchy structureless white to yellowish 
areas, linear anastomosing telangiectasia, and 

  Fig. 5.11    Lichen sclerosus. The clitoris and interlabial 
sulcus showing erythema, mucosal thinning, focal pig-
mentation, and a small fi ssure (Courtesy of Department of 
Dermatology, Hospital de la Santa Creu i Sant Pau, 
Badalona, Spain)       

  Fig. 5.12    Lichen sclerosus. Lesion involving the vulva, 
perineum, and perianal skin (Courtesy of Department of 
Dermatology, Hospital de la Santa Creu i Sant Pau, 
Badalona, Spain)       

  Fig. 5.13    Lichen sclerosus. Atrophic mucosa with telan-
giectasia and hemorrhage (Courtesy of Department of 
Dermatology, Hospital de la Santa Creu i Sant Pau, 
Badalona, Spain)       
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randomly arranged red dotted areas corresponding 
to loose aggregates of blood vessels [ 53 ]. 

 Autoimmune disorders are frequent in patients 
with LS [ 19 ,  54 ]; they have been reported to be 

present in at least 18.9 % of cases [ 54 ]. This asso-
ciation is less common in the male population with 
genital LS. In two case series autoimmune thyroid-
itis was the most frequent autoimmune comorbid-
ity, occurring in 12–16 % of patients; vitiligo was 
the second most frequent in one of the studies [ 19 ], 
whereas morphea represented only 1.5–1.7 % of 
the associated autoimmune disorders. 

 LS has been considered to carry an increased 
risk of developing vulvar SCC in adult patients 
[ 55 ,  56 ]. In a cohort of symptomatic vulvar LS 
patients, malignant transformation was described 
in 21 % of cases [ 56 ]. Nevertheless, the mecha-
nisms and real incidence of malignant transfor-
mation are subject to debate. Some authors 
contend that even though atypical epithelial 
changes are frequently found in close contact to 
invasive SCC [ 55 ,  57 ], only a small proportion of 
them are typical areas of LS, whereas most cases 
correspond to differentiated vulvar intraepithelial 
neoplasia (dVIN) [ 58 ], a nonhuman papillomavi-
rus (HPV)-related dysplasia that mainly affects 
elderly patients [ 59 ]. In summary, even though 
LS has been considered a potential precursor of 
dVIN, the risk of LS malignant transformation 
might have been overestimated. A counterargu-
ment underscores the possibility of asymptom-
atic LS patients and complete replacement of a 
precursor lesion by tumor as potential reasons to 
consider the reported incidence of malignant 
transformation an underestimate. 

 Abnormal pigmentation is frequent in LS, the 
most common alterations being melanosis and 
lentiginosis [ 60 ]. Melanocytic nevi occurring in 
areas of LS may acquire features of persistent 
melanocytic nevi and lead to a misdiagnosis of 
malignant melanoma, especially in children [ 61 ]. 
However, rare cases of malignant melanoma asso-
ciated with vulvar LS have been reported in the 
literature [ 62 ,  63 ], and in the presence of atypical 
pigmented areas, a biopsy is mandatory [ 64 ]. 

 There are also individual reports of Langerhans 
cells histiocytosis, basal cell carcinoma, and 
Merkel cell carcinoma [ 64 ,  65 ] appearing in the 
setting of LS.  

   Etiology and/or Pathogenesis 
 Autoimmunity and genetic factors play a major 
role in the development of LS. On one side, the 

  Fig. 5.14    Lichen sclerosus. Intense atrophy with indu-
rated white-porcelain areas (Courtesy of Department of 
Dermatology, Hospital de la Santa Creu i Sant Pau, 
Badalona, Spain)       

  Fig. 5.15    Lichen sclerosus. Atrophic mucosa with mul-
tiple erosions (Courtesy of Department of Dermatology, 
Hospital de la Santa Creu i Sant Pau, Badalona, Spain)       
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high incidence of familial cases and the association 
with several HLA haplotypes favor the existence 
of an inherited susceptibility [ 66 ]. On the other 
side, the close association between LS and autoim-
mune diseases demonstrated by several studies 
[ 54 ,  67 ] and the existence of autoimmune antibod-
ies in 42 % of LS patients [ 67 ] strongly support 
autoimmune mechanisms. Furthermore, the 
infl ammatory infi ltrate in LS displays an autoim-
mune phenotype corresponding to a Th1 response 
with high expression of microRNA-155, like in LP 
[ 18 ]. Another interesting observation in this regard 
is the presence of IgG circulating autoantibodies 
against extracellular matrix protein 1 (ECM1) in 
approximately 75 % of patients with vulvar LS 
[ 68 ], whereas these antibodies are absent in 
patients with other lichenoid dermatoses [ 68 ]. 
Furthermore, mutations in the  ECM1  gene are 
responsible for lipoid proteinosis, which presents 
histopathological similarities with LS; this has led 
some authors to suggest that ECM1 could act as an 
autoantigen [ 68 ]. However, recent studies have 
shown that the autoreactivity to this antigen 
increases with the progress and extent of the dis-
ease, indicating that it is a secondary pathogenetic 
event that probably contributes to LS progression, 
rather than being involved in the initiation of the 
process [ 69 ]. Furthermore, high titers of autoanti-
bodies targeting the basement membrane zone 
have been found in several studies [ 70 ,  71 ]. This 
fi nding has not been confi rmed using more accu-
rate detection techniques [ 71 ]. Nevertheless, a 
relationship seems to exist, at least in some cases, 
between LS and immunobullous diseases [ 72 ]. 

 Another element that might facilitate the 
development of LS would be chronic exposure to 
urine of a susceptible epithelium under occlusion 
or an alteration of the epithelial barrier, as in 
atopic dermatitis [ 73 ,  74 ]. Hormonal factors 
might also infl uence the development of the dis-
ease, since in a series of 44 pediatric cases, both 
Turner syndrome (2 cases) and renal disease 
(2 cases) were overrepresented [ 75 ]. Finally, the 
altered methylation and hydroxymethylation status 
present in vulvar LS (either isolated or associated 
with vulvar SCC) may contribute to enhance the 
autoimmune and infl ammatory response [ 76 ,  77 ], 
whereas the infl uence of infectious agents 
remains uncertain [ 60 ].  

   Prognosis or Course 
 The disease can be progressive or follow a relaps-
ing and remitting course [ 60 ]. There is no corre-
lation between the duration of the disease, the 
degree of clinical and histopathological involve-
ment, and the severity of symptoms [ 52 ,  60 ]. In a 
large series of newly diagnosed LS in adult 
women, up to 58 % of cases were asymptomatic, 
although in many patients some scarring of the 
clitoral prepuce or resorption of the labia minora 
was clinically evident [ 47 ]. 

 Most remissions occur in the fi rst 3 months 
after treatment [ 62 ]. Spontaneous healing is rare, 
even in prepubertal cases where there can be 
some improvement with age, but resolution is 
especially unlikely if the disease remains active 
after menarche [ 78 ,  79 ].  

   Histopathology 
 The typical appearance of a fully developed 
lesion of LS shows mucosal atrophy with vacuo-
lar degeneration at the basal layer, basal mem-
brane hyalinization (Fig.  5.16 ), and occasional 
dyskeratosis. Subepithelial edema is commonly 
present and can be so intense as to cause pseudo- 
vesiculation. The edema merges imperceptibly 
with the dermal collagen, which shows a charac-
teristic homogeneous ground-glass appearance 
(Fig.  5.17 ). This sclerotic collagen forms a wide 
band as the lesion progresses, entrapping dilated 
capillary vessels (Fig.  5.18 ) that bleed easily. 
An infl ammatory infi ltrate of variable intensity is 
often present at the interface between the altered 

  Fig. 5.16    Lichen sclerosus. Hyalinization at the basal 
membrane zone and intense subepithelial edema       
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collagen and the uninvolved connective tissue. 
Hair follicles with corneal plugs, dystrophic hairs, 
and hyperkeratotic acrosyringia can also be 
observed at this stage (Fig.  5.19 ).

      Unlike in advanced stages, the earliest changes 
of LS are subtle and can be easily missed or mis-
leading. The epithelium may display psoriasiform 
hyperplasia and the lymphocytic infi ltrate can be 
dense or sparse, with lichenoid, interstitial, epith-
eliotropic, or vasculitic pattern (Fig.  5.20 ) [ 80 ,  81 ]. 
When the sclerosis is still not prominent, the 
absence of cytological atypia at the lower epithe-
lial layers helps to rule out dVIN [ 82 ]. The key for 
diagnosis at this early stage can be found looking 

for the typical features of LS around the adnexal 
structures, where the lesion is more evident.

   Lichenifi cation due to chronic scratching can 
modify the usual appearance of LS with epithelial 
acanthosis, presence of dyskeratotic cells in all 
layers of the epidermis, hypergranulosis, and 
hyperkeratosis that can be compact and orthokera-
totic or parakeratotic [ 82 ]. Some cases show large 
areas of subepithelial hemorrhage. The accumula-
tion of melanophages as a result of basal destruc-
tion is rarely prominent, but in some instances can 

  Fig. 5.17    Lichen sclerosus. Homogeneous sclerosis of 
the collagen in the upper dermis with superfi cial edema       

  Fig. 5.18    Lichen sclerosus. Hyalinized collagen containing 
dilated capillary vessels       

  Fig. 5.19    Lichen sclerosus. Epithelial atrophy with keratin 
plugs       

  Fig. 5.20    Lichen sclerosus. Focus of early involvement 
showing a lichenoid pattern with lymphocytic infi ltrate 
obscuring the basal layer, hypergranulosis, and hyperkera-
tosis. In close contact with this area, the biopsy shows 
features of advanced stage with the characteristic hyaline 
sclerosis of the collagen       
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cause areas of striking atypical pigmentation. 
Aggregates of elastotic material can be also found. 
Mucinous metaplasia is another rare fi nding and 
has to be differentiated from Paget disease [ 83 ].  

   Immunophenotype 
 Lymphocytes present within the infi ltrate are 
mostly T cells, CD4+, CD8+, and FOXP3+ cells 
[ 18 ]. Overexpression of MIB1 and p53 may help 
to identify cases with higher risk to evolve to 
vulvar SCC [ 84 ], but p53 immunoreactivity 
involving only the basal cell layer can also occur 
in LS due to ischemic stress [ 85 ].  

   Differential Diagnosis 
 Sexual abuse is the main clinical differential 
diagnosis in girls. In one study this possibility was 
considered in 77 % of pediatric cases. Nevertheless, 
this possibility has to be always considered since 
both conditions may coexist [ 86 ]. The earliest clin-
ical changes in adults can be subtle and simulate 
vitiligo or  Candida  infection. In more advanced 
stages the differential diagnosis includes LP, dVIN, 
lichen simplex chronicus, psoriasis, mucosal pem-
phigus, cicatricial pemphigoid, extramammary 
Paget disease, and vulvar SCC [ 60 ,  80 ,  87 ]. Vaginal 
involvement does not rule out LS, but is strongly in 
favor of other possibilities [ 48 ]. 

 Histopathologically the main differential 
diagnosis is lichen planus. The most important 
differential features between the two entities are 
summarized in Table  5.1 . It is also important to 
differentiate LS from dVIN; even though both 
diseases can coexist in the same patient, the latter 
should be diagnosed only in the presence of obvi-
ous basal atypia. Some cases with prominent 
blistering may simulate pemphigoid, and the 
presence of epithelial atrophy with a lymphocytic 
infi ltrate at the dermoepidermal junction and 
rows of lymphocytes within the basal layer of the 
epidermis may resemble early lesions of mycosis 
fungoides (MF). A differential feature is the pres-
ence of homogenized collagen in LS, whereas in 
MF the dermis contains coarse bundles of colla-
gen. Nonetheless, such an important differential 
diagnosis cannot be solely based on this incon-

stant feature. Furthermore, in some cases it may 
be necessary to study step sections looking for 
the typical features of LS, or even perform addi-
tional biopsies from different areas, in order to 
clarify the diagnosis. An additional obstacle for 
the distinction is that in a single biopsy from 
early MF, neither the immunophenotype, nor a 
clonal T cell receptor gene rearrangement (TCR) 
are reliable techniques to separate benign from 
malignant infi ltrates. 

 Loss of dermal elastic fi bers in LS but not in 
LP has been proposed as a clue for their distinc-
tion [ 88 ], but subsequent studies have failed to 
confi rm these differences [ 89 ]. 

 Overexpression of p53 and MIB1 contributes 
to the identifi cation of lesions with high risk of 
vulvar SCC transformation [ 84 ]. However, the 
prognostic implications are not conclusive when 
p53 expression is limited to the basal layer [ 85 ]. 
Additionally, alterations in the basal membrane 
can be highlighted using periodic acid-Schiff 
(PAS) staining, which at the same time allows 
ruling out  Candida  infection.      

 Summary 
     Clinical Presentation

•     Early lesions: erythema and mucosal 
thinning on the clitoris and interla-
bial sulcus  

•   Late lesions: white-porcelain papules 
and plaques with cellophane-like 
atrophic skin and fi gure-of-eight dis-
tribution (complete vulvar involve-
ment, narrowed at the perineum and 
surrounding the anal region)     

   Histologic Features 
•    Mucosal atrophy with vacuolar 

damage  
•   Edema between the epithelium and a 

band of sclerotic “glassy” collagen     
   Differential Diagnosis 

•    Lichen planus  
•   Differentiated VIN       
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   Granulomatous Diseases 

   Crohn Disease 

   Clinical Features 
 Crohn disease (CD) is a chronic relapsing granu-
lomatous disorder that can affect any portion of 
the gastrointestinal tract. It is characterized by 
transmural bowel infl ammation with marked ten-
dency to form fi stulas to adjacent structures and 
sometimes to the skin [ 90 ]. Mild gynecological 
alterations can occur in up to 24 % of female 
patients [ 91 ] since pediatric age [ 92 ], but serious 
gynecological complications such as fi stulas or 
metastatic CD are less frequent. In a series of 
patients with CD, genital fi stulization was pres-
ent in 3.8 % of women; in most cases the site of 
drainage was the vagina and less frequently the 
vulva [ 93 ]. Conversely, the vulva is the gyneco-
logical location most susceptible to develop met-
astatic CD [ 94 ], defi ned as the presence of 
non-caseating granulomatous infl ammation dis-
continuous to gastrointestinal tract involvement. 
Metastatic and intestinal CD may occur simulta-
neously; nonetheless, metastatic lesions can also 
precede or appear subsequently to intestinal 
involvement [ 91 ]. More than half of metastatic 
CD cases occur in gynecological locations [ 95 ]; 
the average age of presentation is 34 years, but 
there are reports in children as young as 8 years 
old [ 96 ,  97 ]. 

 The commonest clinical manifestations of CD 
in the vulva are local edema with labial swelling, 
ulcerations (that tend to be linear but can adopt 
other confi gurations) [ 97 ,  98 ], abscesses, drain-
ing sinuses, and hypertrophic exophytic lesions 
with a “bulbous” or condylomatous appearance 
(Fig.  5.21 ) [ 95 ,  97 – 101 ]. An increased incidence 
of malignancies has also been reported [ 98 ].

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Look for extragenital lesions (pres-
ent in 11 % of cases).  

•   The high incidence of autoimmune 
diseases in these patients makes it 
advisable to perform a complete 
workup. Autoimmune thyroiditis is 
the most frequent among them.     

   Pathology Interpretation Pearls 
•    In the early lesions look for typical 

changes around adnexal structures.  
•   In a small or fragmented biopsy 

specimen, basement membrane hya-
linization is a clue for the diagnosis 
of lichen sclerosus.  

•   Melanocytic nevi within the lesion 
can acquire features that simulate 
melanoma.  

•   For vulvar lesions resembling early 
mycosis fungoides, consider the 
diagnosis of lichen sclerosus and 
look for its typical features perform-
ing additional sections, if necessary, 
or ask for a new biopsy from a differ-
ent area.     

   Histochemical Findings
•     A PAS staining can highlight the 

basal membrane thickening.  
•   A staining for elastic fi bers can illus-

trate the absence of elastic fi bers at 
the base of the lesions that, although 
nonspecifi c, points toward the diag-
nosis of lichen sclerosus.     

   Immunohistochemical Findings 
•    Overexpression of p53 limited to the 

basal layer can be reactive and does 
not indicate dVIN.       
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      Etiology and/or Pathogenesis 
 The exact pathogenesis of metastatic CD is not 
known, but the dysregulated proinfl ammatory 
response has been classically attributed to the 
migration to the skin of intestinal antigens or 
immune complexes, probably related to the gut 
microbial fl ora [ 102 ].  

   Prognosis or Course 
 The severity of non-intestinal manifestations of 
CD may not parallel the intestinal disease [ 90 ], 
but many metastatic lesions resolve spontaneously 

or with the same treatment used for the control of 
the intestinal process [ 103 ]. Nevertheless, surgical 
repair can be required due to delays or failure of 
medical treatment.  

   Histopathology 
 Fistulization of Crohn disease can be easily diag-
nosed on clinical grounds alone, but a biopsy may 
be required to rule out malignant transformation. 
Non-caseating granulomas have been considered 
the most distinctive feature of metastatic CD 
(Fig.  5.22 ). In some cases these granulomas are 

     Table 5.2    Granulomatous diseases of the vulva   

  Metastatic Crohn disease    Sarcoidosis    Foreign body reaction  
  Granulomatous 
infections  

 Vulvar 
clinical 
presentation 

 Edema  Pruriginous patches, 
papules, or nodules 

 Erythema and 
tumefaction 

 Swelling 

 Ulceration  Ulceration is rare  Ulceration 
 Draining sinuses  Abscessifi cation 
 Exophytic lesions 

 Local pain  Moderate  Rare (one case)  Moderate  Usually intense 
 Associated 
clinical 
fi ndings 

 Anal fi ssures and exophytic 
lesions 

 Simultaneous 
inguinal, perineal, and 
perianal involvement 

 Related to the foreign 
body origin (such as 
recent surgery or a 
neoplasm) 

 Fever 

 Gastrointestinal symptoms  Malaise 
 Facial lesions 
 Systemic involvement 

 Epidermis  Frequently ulcerated  Rarely ulcerated  Usually normal  Variable: 
  Normal 

 Occasional lichenoid features   Ulceration 
   Epidermal 

hyperplasia with 
parakeratosis 

 Dermis  Granulomatous dermatitis 
with mixed cell infl ammatory 
infi ltrate 

 Non-necrotizing 
granulomas with scant 
tendency to fuse 

 Palisades of 
mononucleated 
histiocytes and 
multinucleated giant cells 

 Necrotizing 
granulomas 

 Small abscesses of 
neutrophils 

 Sparse lymphocytic 
infi ltrate and absence 
of acute infl ammation 

 Foreign material in the 
center of the granulomas 
or within the cytoplasm 
of giant cells 

 Neutrophils and 
plasma cells 
depending on the 
type of infection 

 Type of 
granulomas 

 Necrotizing and 
non-necrotizing 

 Sarcoid  Foreign body type  Necrotizing 

 Hallmark  Granulomatous infl ammation 
with ulceration 

 Non-necrotizing 
epithelioid granulomas 
that do not tend to fuse 

 Granulomas with 
multinucleated foreign 
body-type giant cells 

 Necrotizing 
granulomas 

 Non-caseating granulomas in 
more than one-third of cases 

 Scant lymphocytic 
infi ltrate 

 Nonconstant 
additional 
microscopic 
fi ndings 

 Eosinophils  Scar tissue and foreign 
bodies can trigger 
sarcoidosis and can be 
focally identifi ed 

 Eosinophils  Infectious agents. 
Usually identifi ed 
with the contribution 
of special techniques 

 Granulomatous vasculitis  Abscesses of neutrophils 
 Dilated lymphatic spaces  Fibrosis 
 Necrobiosis 
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well developed, with presence of multinucleated 
giant cells of Langhans and foreign body types 
[ 94 ,  104 ], but this is not a constant feature; defi -
nite granulomas were present in only 38 % of 
cases in a series of vulvar CD [ 98 ]. Thus, relying 

exclusively in this criterion would utterly impair 
the sensitivity of microscopic diagnosis. In the 
same series granulomas were not always well 
developed, and ulceration was observed in the 
same proportion as granulomatous infl ammation 
[ 98 ]. Two other fi ndings that have been described 
in metastatic CD are the combination of lichenoid 
and granulomatous dermatitis and the presence of 
granulomatous vasculitis (Fig.  5.23 ) [ 94 ]. Dilated 
lymphatic spaces were observed by Foo et al. [ 98 ] 
in 31 % of biopsy specimens, leading in some 
cases to an initial diagnosis of lymphangioma or 
lymphangiokeratoma. It has been hypothesized 
that lymphatic ectasia and proliferation might 
appear as a consequence of the fi brosis due to 
surgical procedures or chronic infl ammation [ 98 ]. 
Remarkably, an image similar to an intralymphatic 
histiocytosis can be appreciated in one paper 
[ 105 ], in which it was labeled as lymphangitis. 
The presence of aggregates of neutrophils and 
focal eosinophilia (Fig.  5.22 ) is also a feature 
typical of CD, and necrobiosis (Fig.  5.23 ) is an 
additional fi nding that favors this diagnosis.

  Fig. 5.21    Crohn disease. Vulvar edema associated with 
linear erythematous lesions in the inguinal region and a 
bulbous perianal protuberance (Courtesy of Department 
of Dermatology, Hospital de la Santa Creu i Sant Pau, 
Badalona, Spain)       

  Fig. 5.22    Crohn disease. Granulomatous infl ammation 
with multinucleated giant cells. Eosinophils are noticeable       

  Fig. 5.23    Crohn disease. Granulomatous vasculitis and 
focus of necrobiosis       
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       Differential Diagnosis 
 The clinicopathological differential diagnosis of 
vulvar CD includes hidradenitis suppurativa that 
may cause draining sinuses and areas of absces-
sifi cation. Hidradenitis can be differentiated 
from CD because of the abundance of neutro-
phils with a tendency to abscessifi cation and the 
likelihood of the infi ltrate to be centered in the 
apocrine glands and hair follicles. Cystic hair 
follicles are also frequent, as well as epidermal 
cysts. It is common to fi nd areas of granuloma-
tous reaction, but it tends to be foreign body 
type, secondary to keratin leakage from the rup-
tured cysts. 

 Pyoderma gangrenosum (PG) is a neutrophilic 
autoinfl ammatory dermatosis that frequently 
occurs in relation with systemic processes, with 
infl ammatory bowel disease being one of the 
most common triggering factors. Genital involve-
ment by PG in a patient with CD is rather unusual, 
but this has to be considered in the differential 
diagnosis of metastatic CD [ 106 ]. Microscopically, 
well-developed lesions of PG are characterized 
by neutrophilic infi ltrate that is in general more 
suppurative than vulvar CD. In addition, in PG 
the granulomatous infl ammation is always necro-
tizing and foci of neutrophilic or lymphocytic 
vasculitis can be found. 

 Infections should also be differentiated from 
vulvar CD. The most important are tuberculosis, 
actinomycosis, and lymphogranuloma venereum. 
Clinically, the coexistence of perianal lesions 
such as skin tags, anal fi ssures, ulcers, fi stulas, 
perianal abscesses, and anorectal strictures favors 
the diagnosis of vulvar CD. In addition, the 
absence of pain or tenderness in the vulvar swell-
ing militates against an infectious etiology [ 107 ]. 
In tuberculosis the granulomas are noticeable, 
confl uent, and caseating. In actinomycosis the 
main microscopic fi nding is the presence of fi stu-
lous tracts fi lled by neutrophilic infi ltrate that 
usually contain large collections of actinomyces. 
The hallmark of lymphogranuloma venereum is 
the presence of lymphadenopathies that can con-
tain stellate areas of necrosis leading to draining 
sinuses and their complete destruction. 
Microscopically, the dermal fi ndings are usually 
nonspecifi c, and the main involvement is located 

in the subcutaneous tissue where the lymph nodes 
can be completely effaced due to the necroin-
fl ammatory process. In case of doubt, histochem-
ical, immunohistochemical, and molecular 
techniques, as well as microbiological cultures, 
are advisable to rule out an infectious process. 

 Vulvar sarcoidosis can also be considered in 
the differential diagnosis of CD; the presence of 
an abundant infl ammatory infi ltrate rich in 
plasma cells and eosinophils, ulceration, and 
lymphatic dilatation are features that favor the 
diagnosis of CD. Vulvitis granulomatosa is the 
genital counterpart of cheilitis granulomatosa 
and can overlap with metastatic CD [ 108 ], but 
cases unrelated to CD also occur and this possi-
bility should be taken into consideration. 

 Finally, factitial dermatitis and sexual abuse 
can also simulate a vulvar CD. In both cases the 
lesions are often externally initiated; superfi cial 
excoriations are the most common fi nding, and, 
in general, the infl ammatory infi ltrate is limited 
to the tissues closer to the area of where the injury 
was infl icted. The remaining tissues are free of 
pathology although sometimes they may show 
scars or hints of previous involvement. However, 
it is important to keep in mind that the damage 
can be caused by a wide range of means such as 
the suction effect, thermal injuries, or injection of 
foreign materials and, therefore, can lead to a 
host of inexplicable changes. Thus, factitial der-
matitis and sexual abuse are possibilities that 
always have to be taken into consideration when 
facing unusual clinicopathological fi ndings. The 
main differential features among CD, granuloma-
tous infections, foreign body reactions, and sar-
coidosis are summarized in Table  5.2 .      

   Foreign Body Reaction 

   Clinical Features 
 Foreign body reactions appear clinically as local-
ized areas of tumefaction and erythema. The most 
common causes in the vulva are keratinous mate-
rial released to the interstitium by a follicle- 
associated process and the rupture of an epidermal 
inclusion cyst. Other possible causes are the pres-
ence of retained suture material from a previous 
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surgical procedure and the existence of tattoos and 
genital jewelry. Much rare is the accidental 
implantation of sand, splinters, and other materials 
or the anecdotal cases of migration of liquid sili-
cone injected in the breasts or buttocks for aug-
mentation purposes [ 109 ]. Extensive talcum 
powder use to mitigate pruritus can produce 

 foreign body granulomas; histologic study and 
directed clinical history can clarify this diagnosis 
[ 110 ]. Another rare cause of foreign body reaction 
is the presence of inert extracellular material that 
originated from a neoplasm, such as keratin from 
a cystic teratoma or mucopolysaccharides from an 
adenocarcinoma or a myxoid neoplasm [ 111 ].  

   Histopathology 
 The typical histologic appearance in all cases is 
that of a foreign body reaction with mononucleated 
macrophages that tend to form palisades around 
the causative material and/or foreign body-type 
multinucleated giant cells that may contain phago-
cytosed foreign materials in their cytoplasm; eosin-
ophils and neutrophils can be abundant (Fig.  5.24 ). 
Examination under polarized light microscopy is 
recommended to highlight the foreign material and 
can contribute to its identifi cation, as in the case of 
talcum powder, which displays a characteristic 
Maltese cross appearance.

      Differential Diagnosis 
 The    differential diagnosis includes other granu-
lomatous vulvar processes such as CD or sar-
coidosis; granulomatous infections, especially 
granuloma inguinale, and deep fungal infections; 
and primary immunodefi ciencies. Granulomas in 
sarcoidosis and CD can contain occasional 
 multinucleated giant cells, but never as numerous 
as in a foreign body reaction. Palisades of histio-
cytes are also absent in both processes, and 

  Fig. 5.24    Foreign body reaction. A giant cell containing 
phagocytosed surgical material and many eosinophils in 
an area of induration developed after a gynecological sur-
gical procedure       

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Anal lesions, even fi ssures or skin 
tags, should alert about the possibil-
ity of vulvar Crohn disease.  

•   Vulvar Crohn disease can be the fi rst 
manifestation of the process (also in 
children). Nevertheless, endoscopy 
can detect asymptomatic gastrointes-
tinal involvement and aid in confi rm-
ing the diagnosis.     

   Pathology Interpretation Pearls   
•  Granulomas are not always well 

formed; frequently CD presents as a 
loose collection of histiocytes.  

•   Dilated lymphatic spaces can be mis-
interpreted as tumoral or malforma-
tive lesion, yet they are a clue for 
diagnosis.       

 Summary 
     Clinical Presentation 

•    Local edema with labial swelling  
•   Ulceration (often linear), abscesses, 

and draining sinuses  
•   Exophytic swollen lesions, especially 

perianal     
   Histologic Features 

•    Non-caseating granulomas or mixed 
granulomatous infi ltrate with 
eosinophils  

•   Lichenoid and granulomatous der-
matitis with vascular damage     

   Differential Diagnosis
•     Hidradenitis suppurativa  
•   Sarcoidosis  
•   Infections       
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although small fragments of foreign material can 
be occasionally detected in the cytoplasm of 
giant cells, they are not present in a signifi cant 
degree, but rather as an incidental fi nding. 

 Granulomatous infections including tuberculo-
sis, deep mycosis, and granuloma inguinale should 
be ruled out. In tuberculous granulomas giant cells 
are mostly Langerhans cell type and necrosis is 
caseous. Deep mycotic infections are character-
ized by the association of granulomas and 
abscesses of neutrophils, similar to foreign body 
reaction. The cause can be the accidental implan-
tation of a splinter or any other contaminated for-
eign material, making a PAS staining mandatory 
to exclude this possibility. Vulvar lesions of granu-
loma inguinale are often ulcerated and the infi l-
trate contains many plasma cells in addition to 
numerous histiocytes. These histiocytes often con-
tain many elements of  Klebsiella  granulomatis 
(Donovan bodies) in their cytoplasm that are bet-
ter appreciated using a Giemsa staining. 

 In primary immunodefi ciencies, there is not 
only an increased risk of infections but also 
relapsing episodes of noninfectious chronic 
granulomatous infl ammation. Bacterial, fungal, 
or viral tests on the skin biopsy are often helpful 
to exclude an infection. The main differential 
features among CD, granulomatous infections, 
foreign body reactions, and sarcoidosis are sum-
marized in Table  5.2 .     

   Sarcoidosis 

   Clinical Features 
 Sarcoidosis is a multisystem granulomatous dis-
order that most commonly affects young adults, 
with a slight female predominance [ 112 ]; it can 
occur in any part of the body, but the lungs and 
mediastinal lymph nodes are most commonly 
affected. 

 Different susceptibility genes could explain 
the marked geographical differences on the 
incidence and behavior of sarcoidosis. African 
descendants are more frequently and severely 
affected than those from other ethnic back-
ground [ 113 ], being sarcoidosis an important 
cause of premature death in this population 
[ 114 ]. The prevalence of sarcoidosis is also 
relatively high in persons of northern European 
descent, whereas the incidence is quite low in 
Asian, South American, and the Mediterranean 
countries [ 113 ]. Familial clustering of cases has 
been described, mainly in Caucasian individu-
als [ 113 ]. In Asia and Europe there is a peak 
of incidence around 50 years in women [ 113 ], 
which is less evident among those of sub-Saha-
ran origin. 

 Summary 
     Clinical Presentation 

•    Erythema and tumefaction     
   Histologic Features

•     Granulomatous infi ltrate with foreign 
body giant cells (5–15 nuclei that can 
be centrally placed or polarized in the 
portion of the cytoplasm closest to 
the foreign material)  

•   Presence of foreign material (keratin, 
talcum powder, or others)     

   Differential Diagnosis
•     Crohn disease  
•   Sarcoidosis  
•   Granulomatous infections       

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Consider step section to investigate 
the possibility of a neoplasm when 
seeing a foreign body reaction to 
mucinous material (adenocarcinoma 
or myxoid neoplasm) or keratin 
(teratoma).  

•   Detailed clinical history is para-
mount for a defi nitive diagnosis.     

   Pathology Interpretation Pearls 
•    To search for foreign bodies, study 

the sections under polarized light 
microscopy, and look for tattoo 
pigments.  

•   The presence of small amounts of 
foreign material does not rule out 
sarcoidosis.       
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 Skin lesions are often the fi rst manifestation 
of the disease and eventually its only site of 
involvement. They can be specifi c (granuloma-
tous) or nonspecifi c (usually erythema nodosum) 
[ 115 ] and are present in 20–30 % of patients 
[ 116 ]. The most frequent presentation for specifi c 
lesions is papules on the face, but any cutaneous 
surface can be affected, and the disease can adopt 
such a wide variety of forms that it is considered 
to be one of the “great imitators” [ 116 ]. Mucosal 
involvement is an infrequent manifestation of 
sarcoidosis, and vulvar involvement is even more 
rare [ 116 – 124 ]. In the scarce published cases, 
the most common symptom was pruritus, with 
perineal pain in one case [ 117 – 124 ]. The clinical 
appearance is variable: atrophic white patches, 
erythematous papules, infi ltrated violaceous 
plaques, and even a small “soybean-sized” sub-
mucosal nodule [ 118 ]. Ulceration seems to be less 
common in vulvar lesions than in masculine gen-
ital sarcoidosis [ 116 ]. Simultaneous inguinal, 
perineal, and perianal involvement is not rare, and 
in one case the patient presented erythematous 
scaly plaques on the mons pubis in association 
with vulvar sarcoidosis [ 121 ]. Vulvar and facial 
lesions coexist in many patients, either associated 
with systemic disease or as the only manifestation 
of sarcoidosis [ 122 – 124 ].  

   Etiology and/or Pathogenesis 
 The etiology of sarcoidosis is unknown, but it is 
assumed to result from an exacerbated immune 
response to an infectious or environmental factor 
in a genetically susceptible individual. The asso-
ciation of sarcoidosis with autoimmune diseases 
has led to the hypothesis that it is a consequence of 
Th1 lymphocyte prevalence [ 125 ]. An association 
with type IV hypersensitivity has also been 
suggested [ 126 ]. TNF-α seems to be an important 
factor in the development of the granulomatous 
response, and, in severe cases, treatment with 
TNF-α-inhibitors can provide some benefi t [ 127 ].  

   Prognosis or Course 
 The course of sarcoidosis is chronic; treatment is 
not necessary for all patients because the disease 
can remain stable or remit spontaneously [ 128 ]. 

Yet, spontaneous resolution is less likely in 
African descent individuals [ 116 ]. The prognosis 
of cutaneous sarcoidosis greatly depends on the 
predominant type of lesion: maculopapular erup-
tions and subcutaneous nodules tend to disappear 
in less than 2 years, whereas plaques and lupus 
pernio are markers of chronic systemic disease 
[ 115 ]. The small number of vulvar cases does not 
allow drawing conclusions regarding evolution of 
the disease in this location.  

   Histopathology 
 Sarcoidosis is the prototype of non-caseating 
granulomatous infl ammation. Sarcoid granulo-
mas are characterized by well-defi ned outlines 
(Fig.  5.25 ); even though they can be in close con-
tact, they do not tend to fuse (Fig.  5.26 ). They are 
made up of epithelioid mononucleated histio-
cytes with some multinucleated giant cells that 
occasionally contain asteroid bodies (Fig.  5.25 ) 
and Schaumann bodies (Fig.  5.27 ). Other infl am-
matory cells are typically absent or scarce (that is 
why they are called “naked granulomas”) and 
mainly correspond to lymphocytes and plasma 
cells. Polarizable material or small areas of fi bri-
noid necrosis in the center of the granulomas 
are considered unusual fi ndings in sarcoidosis, 
but they are not so rare in the skin [ 129 ]. The 
most striking fi nding among the few reported 
cases of vulvar sarcoidosis was the existence of 

  Fig. 5.25    Sarcoidosis. Sharply demarcated non- caseating 
granuloma made up of epithelioid histiocytes and multi-
nucleated giant cells. Many asteroid bodies are present in 
the cytoplasm of the giant cells       
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transepidermal elimination in one case [ 121 ]; this 
phenomenon might be more common in cutaneous 
sarcoidosis than is generally believed.

     Immunohistochemically, the histiocytes pre-
dominantly present in the granulomas express 
CD68 and PGM1 but are negative for S100 
and CD1a. The scant lymphocytic infi ltrate 
 associated with the granulomatous infl ammation 
shows a predominance of CD4+ T lymphocytes, 
with a CD4-CD8 ratio in the skin greater than 
2:1 [ 130 ].  

   Differential Diagnosis 
 The clinical differential diagnosis includes 
Crohn disease, idiopathic granulomatous vulvitis, 

foreign body reactions, and infectious processes 
such as syphilis, tuberculosis, or lymphogranu-
loma venereum. 

 Microscopically, the presence of non- 
caseating granulomas narrows down the differen-
tial diagnosis to Crohn disease, idiopathic 
granulomatous vulvitis, foreign body reactions, 
and a large number of infectious processes. A pri-
mary immunodefi ciency disorder is another pos-
sible differential diagnosis from a histologic 
standpoint [ 130 ]. Histochemical and immunohis-
tochemical stainings are mandatory to rule out 
infections, and in some cases microbiological 
culture and PCR are advisable. Primary immuno-
defi ciency disorders are characterized by a low 
CD4-CD8 ratio, as opposed to cutaneous sarcoid-
osis [ 130 ]. The presence of polarizable material 
does not rule out sarcoidosis but should elicit the 
need of a detailed clinical history to rule out 
granulomatous infl ammation to foreign material. 
If Crohn disease is a strong clinical consider-
ation, close follow-up is recommended as cutane-
ous CD can precede for years the gastrointestinal 
symptoms. 

 The main differential features among CD, 
granulomatous infections, foreign body reac-
tions, and sarcoidosis are summarized in 
Table  5.2 .      

  Fig. 5.26    Sarcoidosis. Sarcoid granulomas are typically 
well circumscribed and do not tend to fuse. These charac-
teristics can be highlighted using Masson’s like in this 
image       

  Fig. 5.27    Sarcoidosis. Calcifi ed Schaumann bodies in 
the cytoplasm of two giant cells       

 Summary 
     Clinical Presentation 

•    Patches, papules, plaques, or nodules 
that can be pruritic or painful     

   Histologic Features
•     Non-caseating granulomas than can 

lie close but do not tend to fuse  
•   Scant infl ammatory infi ltrate rich in 

CD4+ T lymphocytes     
   Differential Diagnosis

•     Foreign body reaction  
•   Crohn disease  
•   Granulomatous infection       
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   Vasculopathic Pattern 

   Aphthous Ulcer 

   Clinical Features 
 Aphthous ulcers are nonsexually acquired painful 
ulcerations on the genital mucosa that almost 
always occur in prepubertal girls and young 
women. There are few studies addressing the 
incidence of vulvar aphthae, and the frequency of 
this condition has probably been underestimated 
[ 131 ]. The onset is typically acute and the most 
common site is the inner aspect of the labia 
minora. The lesions have a well-defi ned border 
with irregular outline, an even depth of 1–2 mm, 
and perilesional edema and erythema (Fig.  5.28 ). 
Identical lesions are frequently present on the 
oral mucosa. In many cases the lesions can be 
precipitated by viral infections or sexual inter-
course [ 131 ].

   There are three types of oral and vulvar aphthous 
ulcers:
•    Minor: smaller than 10 mm, tend to heal 

within 1–2 weeks without scarring, and are 
most common  

•   Major: larger than 10 mm, usually last for 
weeks or months causing extreme pain, and 
heal with scarring  

•   Herpetiform: multiple grouped tiny ulcers, 
are more common on the tongue than on the 

vulva, and heal within a few weeks without 
scarring    
 Oral and vulvar aphthous ulcers are usually 

recurrent and depending on their course can also 
be classifi ed as:
•    Simple aphthosis: several episodes per year, 

separated by disease-free periods.  
•   Complex aphthosis: virtually continuous pres-

ence of three or more ulcers or periodic epi-
sodes of oral and genital aphthae not explained 
by other specifi c causes. In the vulva it is also 
known as “nonsexually acquired genital ulcer-
ation” (NSAGU) and can be associated with 
intense edema of the labia minora [ 132 ].    
 Lipschütz ulcer (ulcus vulvae acutum) is a 

special variant of vulvar aphthae characterized by 
the development of one or more painful ulcers 
in the context of fever and systemic symptoms. 
The Lipschütz ulcers are usually located on the 
midportion of the labia minora, and the existence 
of a mirrored symmetrical lesion on the opposite 

  Fig. 5.28    Aphthous ulcer. Sharply demarcated ulcer in 
the inner aspect of the labia majora showing an irregular 
outline and perilesional edema and erythema (Courtesy of 
Department of Dermatology, Hospital de la Santa Creu i 
Sant Pau, Badalona, Spain)       

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Look for other sites of involvement, 
especially on the face and old scars.  

•   The presence of erythema nodosum 
favors the diagnosis of sarcoidosis.     

   Pathology Interpretation Pearls 
•    The presence of small amounts of 

fi brinoid necrosis or refractile mate-
rial does not rule out sarcoidosis.     

   Immunohistochemical Findings
•     An elevated CD4-CD8 ratio is typical 

of sarcoidosis.       
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side (kissing pattern) is highly characteristic 
(Fig.  5.29 ). Their borders are distinct and slightly 
raised and their surface is covered by a pseudo-
membranous exudate or an eschar [ 133 ].

      Etiology and/or Pathogenesis 
 The cause of this condition is unclear although 
multiple factors seem to be involved. Some cases 
are temporally associated with a viral infection, 
but infectious agents are absent in the injured 
 tissue [ 134 ]. Oral and vulvar aphthae seem to be 
the consequence of an alteration in the innate 
and/or acquired immunity that can be initiated by 
an infection or a local stress in a genetically 
predisposed female [ 134 ,  135 ]. In the case of 
Lipschütz ulcer, the most common triggering fac-
tor is Epstein-Barr virus infection, but some cases 
are related to other infections [ 133 ,  136 ,  137 ].  

   Prognosis or Course 
 By defi nition this systemic involvement is lacking 
in this condition and the main problem is discom-
fort and pain. Acute vulvar aphthous ulcers asso-
ciated with a fl u-like prodrome (Lipschütz ulcers) 
are unlikely to recur [ 138 ,  139 ]. Simple aphthosis 
is characterized by intermittent episodes of self-
limited lesions that can be managed with symp-
tomatic therapy, whereas the almost constant 
presence of vulvar ulcers in complex aphthosis, 
often combined with oral lesions, has a marked 
effect on quality of life [ 138 ].  

   Histologic Features 
 Histologic descriptions of vulvar aphthous ulcers 
are scarce, since these lesions are rarely subject 
to biopsy. The microscopic fi ndings are identical 
to those in the oral mucosa and rather nonspe-
cifi c. The initial stage shows a dense superfi cial 
neutrophilic infi ltrate that tends to concentrate 
around superfi cial capillaries with features of 
leukocytoclastic vasculitis (Fig.  5.30 ) [ 140 ].

   Superfi cial ulceration quickly develops and 
becomes covered by a crust of fi brino- 
hemorrhagic and leukocytoclastic material con-
taining cellular debris. After a variable period of 
time, T lymphocytes and plasma cells appear at 
the base and the borders of the ulcer and replace 
the acute infl ammatory infi ltrate as the process 
of reepithelialization begins. The presence of 
granulation tissue, fi broblastic proliferation, and 
scarring depends on the extension and depth of 
the ulceration [ 141 ]. The main role of a biopsy 
is to rule out other causes of vulvar ulceration 
[ 138 ,  142 ].  

   Differential Diagnosis 
 The clinical differential diagnosis [ 138 ] includes 
herpes virus infection, Behçet disease, Crohn 
disease, erosive lichen planus, fi xed drug erup-
tion, and erythema multiforme. The absence of 
general symptoms does not rule out a systemic 
disease, since vulvar involvement can be its initial 
manifestation [ 95 ]. 

  Fig. 5.29    Lipschütz ulcers (ulcus vulvae acutum) with a 
mirrored kissing pattern in the inner aspect of the labia 
minora (Courtesy of Department of Dermatology, 
Hospital de la Santa Creu i Sant Pau, Badalona, Spain)       

  Fig. 5.30    Aphthous ulcer. Superfi cial neutrophilic infi l-
trate, predominantly perivascular, with leukocytoclastic 
vasculitis       
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 Microscopically, aphthous ulcers have more 
superfi cial involvement without the primary vas-
culitic component or granulomatous reaction as 
seen in cases of Behçet disease and Crohn dis-
ease, respectively. The presence of a lichenoid 
infl ammatory reaction at the edge of the ulcer 
points toward erosive lichen planus. Aphthous 
ulcers lack the eosinophilic infi ltrate  characteristic 
of fi xed drug eruption and the epidermal apopto-
sis of erythema multiforme. Before making a his-
tologic diagnosis of aphthae, it is necessary to 
exclude a herpes virus infection. Both lesions can 
be almost indistinguishable, and a helpful clue is 
to look for the characteristic cytopathic features 
(ground-glass nuclei or deeply eosinophilic intra-
nuclear inclusions) in the epithelial cells at the 
border of the ulcers or in the endothelial cells 
of vessel walls, performing step sections if 
necessary. 

 Factitial dermatitis is another possibility that 
must be taken into consideration. Self-infl icted 
ulcerations are characterized by the presence of 
scant infl ammatory infi ltrate at the base of the 
ulcer and signs of manipulation such as erosions 
at the border and irregular detachment of the 
superfi cial crust.     

   Behçet Disease 

   Clinical Features 
 Behçet disease (BD) is a multisystem infl amma-
tory disorder with a relapsing chronic course. It is 
characterized by the triad of oral, genital, and 
ocular lesions [ 143 ]. Both sexes are usually 
equally affected. Most patients are individuals in 
their 30s with an ethnic background from geo-
graphical regions that correspond to the ancient 
Silk Road [ 144 ], extending from Japan and China 
to Turkey, where the prevalence is especially 
high with fi gures up to 370–421 cases per 
100,000 population in several series [ 145 ,  146 ]. 
Nevertheless, sporadic cases can occur at any age 
and in any racial group [ 146 ]. One of the pecu-
liarities of BD is the great variability of involve-
ment among different individuals that depends in 
part on the geographical area and also on interin-
dividual variability; this explains why some indi-

 Summary 
     Clinical Presentation 

•    Inner aspects of the labia minora of 
young women and prepubertal girls  

•   Acute onset after a precipitating 
event (viral infection or sexual 
intercourse)  

•   Ulcers with regular depth (1–2 mm), 
well- defi ned borders, and perilesional 
edema and erythema     

   Histologic Features 
•    Early lesions: superfi cial ulcers with 

predominantly perivascular neutro-
philic infi ltrate at the base and random 
leukocytoclastic vasculitis  

•   Late lesions: lymphoplasmacytic 
infi ltrate with granulation tissue, 
fi broblastic proliferation, and 
reepithelialization     

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Look for or ask about a history of 
oral sores. Their presence favors the 
diagnosis of aphthous ulcer and 
helps to classify the type of 
involvement.  

•   Acute ulcers associated with fever 
and systemic symptoms, especially 
if they have a symmetrical disposi-
tion (Lipschütz ulcers), do not tend 
to recur.     

   Pathology Interpretation Pearls
•     The presence of leukocytoclastic 

vasculitis helps to rule out Behçet 
disease.       

   Differential Diagnosis 
•    Herpes virus infection  
•   Behçet disease  
•   Erosive lichen planus  
•   Crohn disease       
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viduals present with only mild symptoms, 
whereas others develop a rapidly aggressive dis-
ease [ 145 ]. 

 Mouth sores are the hallmark of the disease; 
they are present in most patients and very often 
are the fi rst manifestation [ 146 ,  147 ]. Genital 
lesions consisting of painful aphthous ulcers 
appear in 50–93 % of cases, being especially 
common in Turkish patients; this illustrates the 
fact that regional variations infl uence not only the 
prevalence of the disease but also its manifesta-
tions [ 146 ,  148 ,  149 ]. Ocular involvement in the 
form of anterior or posterior uveitis is also rather 
frequent, especially in men from India, Iran, and 
Japan, where it is a cause of blindness in one- 
quarter of the patients [ 150 ]. In addition, the dis-
ease can affect almost any part of the body, 
probably because the underlying mechanism of 
BD is a systemic vasculitis that can encompass 
vessels of all types and sizes [ 146 ]. Other fre-
quent sites of involvement are the skin (acne-like 
lesions, superfi cial thrombophlebitis, or  erythema 
nodosum) and gastrointestinal tract (Crohn-like 
symptoms). Arthralgia is a frequent complaint of 
these patients, who can also present cardiopul-
monary, vascular, renal, and urinary tract lesions 
as well as central nervous system involvement. 
This constitutes one of the most dangerous con-
sequences of the disease with a wide range of 
manifestations ranging from headache and con-
fusion to aseptic meningitis; pyramidal, cerebel-
lar, or sensory symptoms; and rarely dementia 
[ 146 ,  151 ]. 

 Genital involvement by BD in women occurs in 
the vulva and femoro-inguinal regions. The patients 
develop papulo-pustules, necrotic areas, or painful 
deep ulcers with sharply demarcated borders sur-
rounded by edematous tissue (Fig.  5.31 ). Ulcers 
heal spontaneously in 2–4 weeks, but those located 
in the labia majora and femoro-inguinal region fre-
quently cause scarring. Vaginal or cervical involve-
ment is rare [ 146 ].

      Etiology and/or Pathogenesis 
 BD is considered as an autoimmune reaction to 
environmental factors, probably infections in 
individuals predisposed by their hormonal status 
and especially by their genetic background. The 

most important infl uencing genes are those 
related to HLA-B51 or B5 genotype, which are 
more frequent in countries with a high prevalence 
of the disease [ 152 ,  153 ]. 

 The demonstration of susceptibility loci for BD 
in a region that determines the secretion of H 
antigen has shed some light to its pathogenesis 
[ 154 ]. The altered secretion of the H antigen 
(precursor of the ABO blood group antigens) in 
body fl uids and the intestinal mucosa would dis-
turb mucosal glycosylation facilitating dysbiosis, 
determine an increased susceptibility to infec-
tions, and cause a boosted antigenic stimulation 
in the early life that explains the propensity of 
these patients to develop the autoimmune process 
of BD.  

   Prognosis or Course 
 The prognosis largely depends on the location 
and severity of the lesions, but, in general, 
patients with an early age of onset are those who 
follow a more aggressive course [ 155 ]. Loss of 

  Fig. 5.31    Behçet disease. Necrotic ulcers with sharply 
demarcated borders surrounded by edematous tissue 
(Courtesy of Department of Dermatology, Hospital de la 
Santa Creu i Sant Pau, Badalona, Spain)       
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visual acuity and neurological disease are the 
leading causes of morbidity and can leave irre-
versible disabilities, whereas massive hemorrhage 
due to the rupture of vascular aneurysms in the 
gastrointestinal tract and large vascular systems is 
the main cause of death [ 156 ]. The most severe 
symptoms usually develop during the fi rst 5 years 
of the disease, and with the passage of time, symp-
toms tend to improve, with a decrease in mortality 
rate [ 157 ,  158 ]. The absence of diagnostic tests for 
the diagnosis of BD is the cause of diagnostic 
delays [ 145 ] that can lead to a signifi cant increase 
in morbidity and mortality.  

   Histopathology 
 The histopathological picture of genital ulcers in 
BD is similar to that of other genital and oral aph-
thae. In the early stage there is a predominance of 
neutrophils with superfi cial necrosis and a pro-
gressive increase in the number of lymphocytes, 
histiocytes, and plasma cells as the lesions evolve 
(Fig.  5.32 ). Lymphocytic vasculitis can be seen in 

50 % of cases (Fig.  5.33 ), but leukocytoclastic 
vasculitis is rare [ 145 ,  146 ]. Papular and pustular 
lesions in the vulva are similar to those in the 
skin, with a mixed cell infi ltrate rich in neutro-
phils that tends to concentrate around vessels and 
can cause abscess formation and necrosis.

       Differential Diagnosis 
 The differential diagnosis of the genital ulcers in 
BD includes nonspecifi c aphthous ulcerations, 
herpes virus infections, erosive lichen planus, 
autoimmune bullous diseases, and erythema 
multiforme. Vulvar aphthae closely resemble BD 
ulcerations, whereas leukocytoclastic vasculitis 
is common in the former and is rare in BD. 
Conversely, lymphocytic vasculitis is frequently 
seen in BD and its combination with ulceration 
may mimic a herpes infection. An added problem 
for the distinction between these two entities is 
that viral hyaline nuclear inclusions and multi-
nucleated giant cells with nuclear molding are 
often scant and diffi cult to identify. Performing 

  Fig. 5.32    Behçet disease. Ulcer with superfi cial fi brinoid 
necrosis and lymphohistiocytic infi ltrate at the base       

  Fig. 5.33    Behçet disease. Lymphocytic vasculitis       
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step sections is mandatory to rule out herpes 
infection. Additionally, immunohistochemical 
staining with antibodies against herpes virus 
types 1 and 2 can also contribute to this diagno-
sis; this staining is especially useful in the pres-
ence of cells with altered features suggestive of 
viral infection but without conclusive character-
istics. It is important to keep in mind that herpetic 
inclusions can be present not only in the superfi -
cial epithelium but also within the adnexal struc-
tures and endothelial cells. 

 Erosive lichen planus can also be the cause of 
large areas of ulceration. The presence of lichen-
oid damage in the epithelium at the border of the 
ulcers is the best clue for its recognition. Finally, 
CD can also cause areas of vulvar ulceration. 
They are usually recognizable under the micro-
scope by the existence of numerous histiocytes 
within the infi ltrate, even in the absence of clear- 
cut granulomas. 

 A defi nitive diagnosis of BD often requires a 
long-term follow-up and should be based on the 
presence of characteristic symptoms, the histo-
pathological demonstration of lymphocytic vas-
culitis (whenever possible), and the exclusion of 
other alternative diagnoses such as infl ammatory 
bowel disease, Crohn disease, and ulcerative 
colitis, which can be almost indistinguishable 
from BD and in some cases overlap [ 146 ,  159 ]. 

 In 1990, the International Study Group for 
Behçet’s Disease [ 160 ] proposed diagnostic cri-
teria providing a 91 % sensitivity and 96 % speci-
fi city, based on the presence of minor or major 
aphthous or herpetiform oral ulcers that must 
recur more than three times per year and two of 
the following criteria: recurrent genital ulcer-
ation, anterior or posterior uveitis, cutaneous 
lesions (acneiform or erythema nodosum), and 
positive pathergy test (development of a pustule 
or an erythematous papule on the forearm, 
24–48 h after being pricked with a small sterile 
needle). Although none of these fi ndings is spe-
cifi c by itself, the association of several of them 
is highly characteristic of the disease [ 160 ]. 

 Obtaining a biopsy specimen when BD is sus-
pected can contribute to diagnosis, especially 
when images of vasculitis are evident, but funda-
mentally serve to rule out other possibilities.      

 Summary 
     Clinical Presentation 

•    Painful and deep vulvar ulcers with 
sharply demarcated borders, sur-
rounded by edematous tissue  

•   Frequent papulo-pustules and 
femoro- inguinal involvement     

   Histologic Features 
•    Early lesions: mixed infl ammatory 

infi ltrate with predominance of 
neutrophils  

•   Late lesions: lymphoplasmacytic 
infi ltrate with histiocytes and some 
neutrophils     

   Differential Diagnosis
•     Herpes virus infection  
•   Aphthous ulcers  
•   Erosive lichen planus  
•   Crohn disease       

 Takeaway Essentials 
     Clinical Relevant Pearls

•     There is an increased incidence in 
individuals from the geographical 
areas corresponding to the Silk Road. 
Yet, sporadic cases can occur in any 
part of the world.  

•   Mouth sores are present in almost all 
cases.  

•   Pathergy test (development of a pus-
tule or an erythematous papule on 
the forearm, 24–48 h after being 
pricked with a small sterile needle) 
can contribute to the diagnosis but 
has a moderate specifi city and 
sensitivity.     

   Pathology Interpretation Pearls
•     Biopsy specimens of Behçet disease 

may show lymphocytic vasculitis, 
but leukocytoclastic vasculitis is rare 
and more suggestive of aphthous 
ulcers or herpes infection.       
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   Vulvar Pain Syndromes 

   Dysesthetic (Essential) Vulvodynia 

   Clinical Features 
 The term dysesthetic or essential vulvodynia is 
used for vulvar pain that lasts for more than 3 
months without other dermatological or gyneco-
logical causes [ 161 ,  162 ]. Unexplained vulvar 
pain is a common phenomenon that has been 
underestimated, in part because of the unwilling-
ness of some women to look for help [ 161 ]. 
Nevertheless, vulvodynia has a great impact in 
the quality of life, limiting physical activities, 
causing sexual dysfunction, and often resulting in 
psychological distress. The lifetime prevalence 
of vulvar pain ranges from 7 % to 28 % in differ-
ent studies [ 161 ,  162 ]. Vulvodynia affects women 
from 16 to 80 years and appears to be more fre-
quent between 20 and 50 years. Vulvar pain at 
pediatric age is usually related to specifi c condi-
tions and thus cannot be included in the concept 
of essential vulvodynia [ 163 ]. 

 Pain is the most frequent complaint, but 
patients also report burning, tingling, and sting-
ing sensations or a feeling of irritation that can 
be exacerbated by inappropriate therapies. 
Dyspareunia is also frequently present. These 
symptoms usually have an acute onset, in some 
cases following an episode of vaginitis or local 
therapeutic procedures. In many patients, vulvo-
dynia becomes a chronic problem lasting for 
months or years. The condition can worsen 
before or during menses and symptoms can 
increase during sexual intercourse or after it. 
Nonetheless, the patient may also be symptom 
free for several days. In adolescents and young 
women, vulvar pain tends to be associated with 
sexual intercourse or early tampon use [ 163 ]. 
As a rule, pruritus is absent and its presence 
points toward another infectious or dermatologi-
cal condition [ 164 – 167 ]. 

 Some women present with vulvar erythema and 
edema or a slight increase in vaginal discharge, 
whereas in other cases there are no visible changes. 
During the exploration patients often complain of 
discomfort at the separation of the labia minora 

and tenderness at the orifi ces of the Skene and 
Bartholin’s glands [ 164 – 167 ].  

   Etiology and/or Pathogenesis 
 The etiology of essential vulvodynia is enigmatic; 
nevertheless, all evidences suggest that several 
mechanisms are implicated, with a different impact 
on each patient. One possible cause is an alteration 
in the threshold of pain sensitivity, due to a sensory 
central pain processing disorder [ 168 ,  169 ]. A sec-
ond possibility is that a local infl ammatory process, 
such as  Candida  infection, or any other vaginal 
insult causes the release of infl ammatory mediators 
that would be responsible for a local increase in 
nociceptors and a proliferation of peripheral nerves 
[ 170 – 173 ]. The fact that clinically relevant derma-
toses are common in patients with vulvodynia pro-
vides further support to this hypothesis [ 174 ]. 
Nociceptive pain would be produced by the dam-
age caused by the intense or repetitive stimulation 
of pain receptors or sensory neurons. When noci-
ceptive vulvar pain becomes neuropathic, the 
patients complain of continuous burning, hyperal-
gesia, and allodynia (pain due to stimuli that would 
not normally provoke pain) [ 172 ]. 

 A tendency to excessive immuno- infl ammatory 
response may also play a role in the development 
of vulvodynia. Approximately 55 % of the patients 
presented another chronic health condition in one 
series [ 167 ], and predisposition to develop allergic 
reactions has been related with the development of 
vulvodynia [ 175 ]. 

 The possibility of a somatization disorder 
[ 176 ] has also been proposed. In many cases, the 
features of the disease are consistent with func-
tional pain, and the coexistence of other unex-
plained clinical processes such as chronic fatigue 
syndrome and irritable bowel syndrome is quite 
common [ 177 ]; thus, it is advisable to include a 
psychological and sexual evaluation in the study 
of these patients [ 176 ]. 

 Finally, diabetes mellitus can contribute to 
vulvar pain by way of vulvar infections, which are 
common in diabetic patients and might trigger 
nociceptive pain through persistent infl ammation, 
and diabetic neuropathy, which can appear either 
isolated or in the context of other neuropathic 
abnormalities [ 178 ,  179 ].  
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   Prognosis or Course 
 This is a chronic disorder in which an individ-
ual prognosis regarding the duration of symp-
toms cannot be made. No effective treatment 
exists, but there are many symptomatic thera-
pies that can improve the quality of life of these 
patients.  

   Histopathology 
 The most important histopathological feature 
of vulvodynia is an increase in the number of 
peripheral nerve fi bers (Fig.  5.34 ), probably as 
a consequence of the continuous stimulation 
by an infl ammatory process. Concomitant vul-
var diseases are common in patients with 
refractory  vulvodynia, and thus it is not uncom-
mon to fi nd features of LS, allergic or irritant 
dermatitis, and lichen planus in their biopsy 
specimens [ 173 ].

      Differential Diagnosis 
 The differential diagnosis of essential vulvodynia 
includes all causes of chronic primary vulvar 
pain, namely, dermatological, infectious, and 
neoplastic conditions, including HPV vulvitis 
[ 180 ]. One of the leading causes of vulvodynia is 
chronic yeast infection, and in some patients its 
eradication can be suffi cient to suppress the 
symptoms.     

  Fig. 5.34    Vestibulodynia. Aggregate of peripheral nerve 
fi bers. A marked increase in the number of nerves is typi-
cal of vulvodynia and vestibulodynia       

 Summary 
     Clinical Presentation 

•    Unexplained vulvar pain that lasts for 
more than 3 months. Some patients 
also experience burning, tingling, 
stinging sensations or a feeling of 
irritation.  

•   Frequently the condition has an acute 
onset after a vaginal insult and symp-
toms can worsen in relation to men-
ses or sexual intercourse.     

   Histologic Features
•     Marked increase in number of 

peripheral nerves     
   Differential Diagnosis

•     HPV vulvitis  
•   Chronic yeast infection       

 Takeaway Essentials 
     Clinical Relevant Pearls 

•    Pruritus is rare in essential vulvodynia 
and suggestive of other etiologies.  

•   Essential vulvodynia is extremely 
rare in pediatric age; vulvar pain in 
girls usually has a specifi c cause.  

•   Comorbidities are not uncommon in 
these patients; consequently the 
presence of intermittent infections or 
dermatoses does not rule out the 
diagnosis.     

   Pathology Interpretation Pearls 
•    It is mandatory to search for an 

increased number of nerve endings 
whenever the clinical setting suggests 
essential vulvodynia, even though 
other causes of vulvar pain can be 
found.     

   Immunohistochemical Findings 
•    Immunostaining with S100 can con-

tribute to highlight the increase in 
number of nerve endings. For evalu-
ation compare the fi ndings with 
those of biopsy specimens corre-
sponding to other conditions and 
taken from the same region.       

 

5 Infl ammatory Dermatoses Affecting the Dermis or Both the Epidermis and Dermis of the Vulva



124

   Vestibulodynia and Focal Vulvodynia 

   Clinical Features 
 Vestibulodynia is considered one of the most fre-
quent causes of dyspareunia in young women 
[ 181 ]. It differs from dysesthetic (essential) vulvo-
dynia in the location of pain, which is limited to the 
vestibule. In some patients, pain is focused at two 
points (located at 5 and 7 h); in others pain occurs 
at four points (located at 5, 7, 1, and 11 h) and 
can include the glands of Bartholin and Skene. 
The only visible change in vestibulodynia is a mild 
erythema on the vestibular area. Subjective symp-
toms can vary greatly from one woman to another, 
ranging from a tolerable discomfort to an intense 
pain following light pressure [ 182 ].  

   Etiology and/or Pathogenesis 
 As in essential vulvodynia, an overgrowth of 
nerve fi bers has been considered to be one of the 
most likely causes. The proliferation and spread 
of nerve fi bers in the stroma could be facilitated 
by heparanase released by mast cells, which are 
abundant in the painful areas, [ 183 ,  184 ] maybe 
in relation to vaginal infections such as candidia-
sis and vaginosis, which are important triggers 
and risk factors of the disease [ 185 ]. 

 Another possible cause is increased pain sen-
sitivity. A high percentage of patients with ves-
tibulodynia have other members of their family 
with similar symptoms. This could be explained 
by alterations in pain sensibility mediated by the 
 MCR1  gene [ 186 ]. Finally, some cases of vestib-
ulodynia might be explained by cutaneous sen-
sory disorders secondary to somatization and 
dissociation disorders [ 187 ].  

   Prognosis or Course 
 The severity of vestibulodynia may signifi cantly 
decrease over time. In a study on 239 women 
followed for 2 years, most patients reported a 
clinically signifi cant improvement in pain, even 
in the absence of any treatment [ 188 ]. Treatment 
should be individualized looking for the best 
therapeutic options, which in some cases can 
result in a complete relief of symptoms [ 188 ]. 
In other cases signifi cant improvement can be 
obtained using a multidisciplinary approach 
that includes symptomatic treatments, physical 

therapies, a wide variety of drugs, and psycho-
logical support. Vestibulectomy may provide an 
important benefi t for recalcitrant cases refractory 
to conservative management [ 189 ].  

   Histopathology (Immunophenotype, 
Molecular Genetics) 
 All histopathological studies are coincident in 
fi nding a local increase in nerve fi ber density 
(Fig.  5.34 ) that according to one study is ten 
times higher in patients with vestibulitis than in 
controls [ 184 ,  190 ]. The relevance of the mast 
cell infi ltrate and the existence of an infl amma-
tory process are not so clear. Bornstein et al. 
[ 184 ] found a signifi cant increase in the number 
of mast cells and degranulated mast cells in ves-
tibulitis as compared to normal controls, as well 
as a signifi cant positive correlation between the 
total nerve fi ber area and the number of mast 
cells. He proposed the presence of eight or more 
mast cells per 10 × 10 microscopic fi elds as a 
diagnostic histopathological criterion for vestibu-
litis [ 184 ]. However, later studies have failed to 
show any signifi cant differences in the mast cell 
infi ltrate between primary and secondary vestib-
ulitis [ 190 ] or a signifi cant increase in number of 
mast cells or the presence of active infl ammation 
in vestibular tissue compared to controls [ 191 ]. 
Some infl ammation can be present around the 
minor vestibular glands, with exocytosis into the 
secretory epithelium and their excretory duct 
(Fig.  5.35 ) [ 184 ,  192 ].

  Fig. 5.35    Vestibulodynia. Lymphocytic infi ltrate in a 
minor vestibular gland with occasional exocytosis into the 
epithelium and their excretory duct       
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   An increased progesterone receptor nuclear 
immunostaining has been found in primary ves-
tibulodynia compared with secondary vestibu-
lodynia and a greater expression of estrogen 
receptor α in primary vestibulodynia of less 
than 5 years evolution [ 193 ]. Neural hyperpla-
sia and progesterone receptor overexpression 
seem to be less intense in postmenopausal 
women [ 194 ].  

   Differential Diagnosis 
 The diagnosis of vestibulodynia has to be made 
after clinical exclusion of other infl ammatory, 
infectious, or neoplastic conditions. A dermato-
logical evaluation is necessary to rule out the 
typical features of other diseases and a biopsy is 
mandatory in case of any doubt [ 194 ].      

 Summary 
     Clinical Presentation 

•    Vestibular    and vulvar pain and ten-
derness can be focused at two points 
(located at 5 and 7 h) or four points 
(located at 5, 7, 1 and 11 h). 
Sometimes affects the glands of 
Bartholin and Skene.     

 Takeaway Essentials 
     Clinical Relevant Pearls

•     It is important to rule out referred 
pain from neoplasia.     

   Pathology Interpretation Pearls
•     A signifi cant increase in the number 

of mast cells and nerve endings is 
highly suggestive of this diagnosis.     

   Immunohistochemical Findings 
•    Immunostaining with S100 and 

CD117 (c-Kit) can highlight the 
increase in nerve endings and mast 
cells, respectively. During evaluation 
compare the fi ndings with those of 
biopsy specimens corresponding to 
other conditions and taken from the 
same region.       

   Histologic Features 
•    Local increase in nerve fi ber density 

and presence of abundant mast cells  
•   Infl ammatory infi ltrate around minor 

vestibular glands, with exocytosis 
into their epithelium     

   Differential Diagnosis 
•    Neoplasia  
•   Infections       
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 Vignette 1 
  Clinical history : A 66-year-old woman with hyperkeratosis and atrophy of the labia minora and 
around the introitus. She presents with severe frontal alopecia and has a past history of 
hypothyroidism. 

  Microscopic description : The biopsy shows regular acanthosis of the squamous epithelium with 
well-developed stratum granulosum and thick horny layer. Occasional groups of dyskeratotic 
cells are present in the upper layers of the epithelium. There is also an abundant infl ammatory 
infi ltrate in the submucosa with a tendency to exocytosis to all layers of the epithelium. The 
submucosa shows thick sclerotic collagen bundles (Fig.  5.36 ). Focal spongiosis can be appreci-
ated in many areas, but basal vacuolization or basal dyskeratosis and a defi nite lymphocytic 
infi ltrate are absent (Fig.  5.37 ). At higher magnifi cation (Fig.  5.38 ), the presence of dyskeratotic 
cells at different layers of the epidermis and the horny layer can be better appreciated.

 Case Vignettes

  Fig. 5.36    Vignette 1. The original mucosal surface of the 
labia minora has been replaced by keratinizing squamous 
epithelium with a thick granular layer that shows occa-
sional dyskeratosis. Lymphocytic infi ltrate is present 
forming a band within the dermoepidermal junction and 
the upper dermis among dense collagen fi bers       

(continued)
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      Diagnosis : Lichen planus (LP) 

  Discussion : The biopsy shows a combination of histologic fi ndings that are consistent with LP 
but not totally specifi c. The absence of defi nite basal damage and the presence of dyskeratotic 
cells at different layers of the epidermis as well as some features of lichenifi cation make the 
diagnosis more diffi cult. In cases like this, it is especially important to correlate the histopatho-
logical fi ndings with the clinical presentation. The presence of introital involvement is typical of 
LP. In addition, the frontal alopecia is likely to correspond to frontal fi brosing alopecia and the 
clinical history of hypothyroidism suggests an autoimmune disease, both processes typically asso-
ciated with vulvar LP. 

  Fig. 5.37    Vignette 1. The characteristic basal lichenoid 
damage can be absent from many areas. Nevertheless, a 
thick granular layer with orthokeratosis is the clue for the 
diagnosis       

  Fig. 5.38    Vignette 1. Slight spongiosis and many necrotic 
keratinocytes at different levels of the epidermis       
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 Vignette 2 
  Clinical history :  An  8-year-old girl with small red vulvar papules in an erythematous and edema-
tous background. The clinical diagnosis was traumatized angiokeratomas, but the possibility of 
child abuse was also considered. 

  Microscopic description : The biopsy shows marked mucosal atrophy and intense submucosal 
edema with well-demarcated foci of hemorrhage (Fig.  5.39 ). At higher magnifi cation (Fig.  5.40 ), 
it is possible to appreciate a thick hyaline band in the area corresponding to the basal mem-
brane. In the nonhemorrhagic area (Fig.  5.41 ) additional features of the disease (basal epithelial 
vacuolization, dilatation of capillary vessels, and homogeneous sclerosis of the collagen) are 
clearly displayed.

  Fig. 5.40    V   ignette 2. The thickened basal membrane is 
present between the hemorrhagic area from the epidermis 
that lacks an endothelial wall       

  Fig. 5.39    Vignette 2. The presence of quite sharply 
demarcated areas of hemorrhage can simulate vascular 
ectasias. However, the intense subepidermal edema and 
the sclerosis in the upper dermis are clues for the 
diagnosis       

(continued)
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      Diagnosis : Lichen sclerosus (LS) 

  Discussion : In this case, the peculiar disposition of the areas of hemorrhage led to a wrong 
clinical diagnosis of angiokeratoma. From a histologic standpoint, the diagnosis is much easier. 
The biopsy displays all the characteristics typical of LS, including thick hyalinization at the 
basal membrane, which is a very useful clue for the diagnosis, even in small superfi cial shave 
biopsies from hemorrhagic areas. At any rate, the possibility of child abuse was only ruled out 
after careful evaluation of the girl and her family. 

 Vignette 3 
  Clinical history :  A  9-year-old girl, otherwise healthy, presented with 1-year history of vulvar 
lesions. 

  Microscopic description : The biopsy specimen shows an area of epidermal ulceration with a 
dense and deep dermal infl ammatory infi ltrate (Fig.  5.42 ). The infi ltrate is composed of loose 
aggregates of histiocytes forming ill-defi ned granulomas with multinucleated giant cells 
(Fig.  5.43 ). The granulomatous infi ltrate is intermixed with lymphocytes, plasma cells, many 
eosinophils, and some neutrophils (Fig.  5.44 ). A CD68 immunostain highlights the abun-
dance of macrophages in the infi ltrate (Fig.  5.45 ). Special techniques to rule out infection were 
negative.

  Fig. 5.41    Vignette 2. The presence of siderophages 
within the subepidermal edema indicates the existence of 
previous hemorrhage       

(continued)
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  Fig. 5.43    Vignette 3. Granulomatous infi ltrate containing 
occasional multinucleated giant cells and eosinophils       

  Fig. 5.44    Vignette 3. Aggregate of multinucleated giant 
cells in a background of lymphocytes, plasma cells, and 
some eosinophils       

  Fig. 5.42    Vignette 3. Dense nodule of infl ammatory infi l-
trate with epidermal ulceration       

(continued)
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            Introduction 

    The most prevalent infectious diseases of the 
vulva in industrialized countries include: condy-
loma acuminata induced by the human papilloma 
virus (HPV), herpes genitalis, syphilis, and mol-
luscum contagiosum. Herpes simplex virus infec-
tion and syphilis are currently the most common 
causes of genital ulcers in the United States [ 1 ]. 
Other infectious diseases that are less prevalent 
but can also affect the vulva include: lympho-
granuloma venereum, chancroid, granuloma 
inguinale, and several bacterial diseases caused 
by both Staphylococci and Streptococci. This 
chapter will discuss the wide range of clinico-
pathologic presentation of these diseases and 
highlights practical clues to reach a defi nitive 
diagnosis.  

   Viral Infections 

   Herpes Virus Infection 

 Herpes simplex virus (HSV) types 1 and 2 are 
double-stranded enveloped deoxyribonucleic 
acid (DNA) viruses that are ubiquitous and pro-
duce primary infection, latency, and recurrent 
orolabial and genital disease. HSV type 2 infects 
more than 500 million people worldwide with an 
estimate of 23 million new infections annually 
[ 2 ]. The incidence is higher with HSV type 1, 
with seroprevalence of >90 % in many nations 
[ 3 ]. In the United States, seroprevalence is around 
54 % for HSV type 1 and 15.7 % for HSV type 2 
[ 4 ]. These values have shown to vary over time 
and depend on factors like age, sex, race, and risk 
behavior profi le [ 5 ]. Genital herpes is a lifelong 
infection representing the most frequent sexually 
transmitted disease worldwide. Until recently, 
the traditional thinking consisted of HSV type 2 
as the major culprit for genital herpes [ 6 ], with a 
minor component attributed to type 1 virus. 
However, studies are demonstrating a shift in the 
epidemiology of genital herpes infection with an 
increasing role of HSV type 1 as the etiology at a 
certain age group [ 5 ]. Its incidence has been 
increasing through time in industrialized coun-
tries, especially affecting women of 25 years or 
younger [ 6 ,  7 ]. Among US college students, the 
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percentage of genital herpes attributed to HSV 
type 1 went from 31 % in 1993 to 78 % in 2001 
[ 8 ]. This trend is also seen in the recent HSV vac-
cine trial in the United States with nearly 60 % of 
genital herpes infections attributed to HSV type 1 
[ 9 ,  10 ]. A postulated explanation to this increase 
in genital HSV type 1 in young women is the 
decline of childhood acquired orolabial HSV-1 
infection and therefore the lack of HSV type 1 
antibodies previous to become sexually active. 
Even more, the absence of HSV type 1 antibodies 
predispose to develop symptomatic disease if 
infected with HSV type 2 [ 11 ]. The seropreva-
lence of HSV type 2, estimated by the National 
Health and Nutrition Examination Survey data, 
has a plateau since 1999 in the United States [ 4 ]. 
Previous infection with HSV type 1 (e.g., cold 
sore) gives some protection from infection with 
HSV type 2, either reducing the severity of the 
primary attack or preventing it altogether. 

 The virus replicates at the site of infection, then 
travels to the dorsal root ganglia through retrograde 
axonal fl ow, and remains in a latent phase, with 
recurrent reactivations occurring spontaneously or 
following stimuli such as fever, stress, ultraviolet 
radiation, or immunosuppression. Fewer recur-
rences of lesions and less viral shedding are 
detected with HSV type 1 over type 2 [ 4 ]. 

   Clinical Features 
 The clinical manifestations depend on the 
immune status of the patient and whether it is a 
primary versus a recurrent infection. HSV type 1 
has characteristically transmitted nonsexually 
during childhood, while HSV type 2 is nearly 
always a sexually transmitted disease. Primary 
infection usually occurs 3–7 days after exposure, 
with a prodrome of general malaise associated 
with nonspecifi c genital fi ndings. The systemic 
manifestations include fever, myalgias, head-
ache, and back pain coexisting with painful ery-
thema and vulvar swelling. In time, the classic 
genital lesions for HSV type 1 or 2 develop, 
which are vesicles on an erythematous base 
arranged in clusters that evolve to pustules and/or 
erosions (Fig.  6.1 ). These lesions are extremely 

painful and accompanied by regional lymphade-
nopathy that may last for more than a week. The 
vesicles heal without scarring unless there is sec-
ondary infection. Unusual clinical presentations 
include Well’s syndrome in the form of vulvar 
edema [ 12 ,  13 ]. Patients suffering from human 
immunodefi ciency virus (HIV) infection may 
present with severe clinical presentations like 
increased number and size of lesions, remarkable 
pain, slow resolution of lesions, and hypertrophic 
or verrucous lesions [ 14 ]. Vaginal discharge can 
occur. Extension of the lesions, systemic com-
plaints, and complications are more frequent in 
women than in men with genital herpes. Lesions 
can spread to involve the cervix, buttock, and 
perineum. Severe local manifestations, marked 
regional lymphadenopathy, and systemic mani-
festations separate primary infection from recur-
rent disease. Recurrences are more frequent with 
HSV type 2 infection than type 1. HSV type 1 and 
type 2 can be transmitted perinatal from mother to 
child causing severe neurologic damage and in 
some cases death. Highest risk of  neonatal herpes 
is seen with vaginal delivery and prolonged 
 ruptured membranes before cesarean section or 
cervical infection. Other serious adverse events 
in herpetic adult infection include: blindness, 
encephalitis, and aseptic meningitis. Of concern is 
the interaction of HSV type 2 with HIV. A person 
infected with HSV type 2 has a two to threefold 
increased risk of acquiring HIV infection [ 15 ] and 
fourfold of transmitting HIV infection [ 16 ].

  Fig. 6.1     Herpes viral simplex infection . Clinically, it pres-
ents as multiple grouped vesicles with an erythematous base       
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   Originally, HSV shedding was thought to be 
infrequent given the low rate of symptomatic recur-
rences. Numerous studies are refuting this concept; 
daily samples study with PCR amplifi cation have 
documented asymptomatic shedding in the genital 
tract of 80–90 % of HSV type 2 seropositive indi-
viduals around 10 % of days [ 17 ]. The same occurs 
with infected patients with HSV type 1 [ 18 ]. 
The viral shedding are typically brief and can be 
simultaneous or subsequent to reactivations and 
continues to occur over time [ 19 ]. These silent 
reactivations with frequent shedding episodes have 
a tremendous public health impact. Even more, 
studies indicate that most of HSV transmission 
occurs during these asymptomatic viral shedding 
episodes. Although the risk is higher with active 
lesions as the viral load is greater.  

   Histopathology 
 An early intact herpes simplex vesicle usually 
involves the entire epidermis with ballooning 
and reticular degeneration (Fig.  6.2a ). Ballooning 
degeneration presents in the form of intense 
 cytoplasmic eosinophilia with loss of intercellu-
lar cohesion leading to acantholysis. On the other 

hand, reticular degeneration typically shows 
hydropic swelling and rupture of the epidermal 
cells. Classically, infected keratinocytes demon-
strate multinucleation with molding blue-gray 
nuclei with margination of the chromatin 
(“ground glass”) (Fig.  6.2b ). Cowdry A inclu-
sions are eosinophilic intranuclear inclusions of 
3–8 μm in diameter that are surrounded by a halo. 
With time, the cells undergo karyorrhexis and 
lysis, that clinically translate in erosions and 
ulcerations. At this stage, many times it is diffi -
cult to identify the characteristic features of HSV 
infec tion in the epidermis. Occasionally, seba-
ceous gland and follicular involvement can still 
harbor the diagnostic viral cytopathic changes 
(Fig.  6.3a, b ). Herpetic syringitis, viral cytopathic 
changes in eccrine epithelium with necrosis and 
syringosquamous metaplasia, has been reported 
especially in immunocompromised patients [ 20 ]. 
The nerves are also affected by the infection in 
the form of neuronal atrophy and Schwann cell 
hypertrophy. Biopsy of nodular lesions demon-
strates pseudoepitheliomatous hyperplasia of the 
epidermis and a dense infl ammatory dermal pro-
cess simulating a lymphoma. Cytological evalua-

  Fig. 6.2    ( a ,  b )  Herpes viral simplex infection . Intra-
epidermal vesicle with keratinocytic ballooning and retic-
ular degeneration ( a ). Infected keratinocytes demonstrate 

multinucleation with molding and blue-gray nuclei with 
margination of the chromatin ( b )       
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tion of the scraping of the base and edges of a 
fresh ulcer, or freshly opened vesicle, usually 
will show the multinucleated cells with viral 
cytopathic effects, characteristic of HSV infec-
tion. Moistening the ulcer with a saline-soaked 
sponge and then scraping it with a wooden spat-
ula may improve the diagnostic yield from ulcer-
ative lesions. Morphologic changes seen with 
HSV infection are not reliable in  separating from 
secondary infection or in distinguishing HSV 
type 1 from type 2 infection. Furthermore, herpes 
zoster can involve the vulva and may have similar 
cytological fi ndings.

    In diffi cult cases, HSV-specifi c fl uorescein- 
conjugated antiserum may be placed on smears 
of ulcers or vesicles to identify HSV antigens. 
Immunoperoxidase techniques, utilizing HSV- 
specifi c antibodies, may be of value if the histo-
pathological fi ndings are nonspecifi c and can be 
employed on paraffi n-embedded tissue to separate 
the different types of the herpes virus family. 

 Isolation of HSV types 1 or 2 can be achieved 
by the inoculation of tissue culture monolayers, 
such as WI-38 human embryonic lung fi broblasts 
or monkey kidney cells. Culture sensitivity 
increases if the sample lesion is a blister than an 
ulcer, from 10 % to 33 %. Both types of HSV 

produce characteristic cytopathic changes on these 
cell lines, which are confi rmed by direct immu-
nofl uorescence employing monoclonal antibod-
ies to HSV. Virus isolation can be achieved within 
4 days. Rapid viral culture over 24 h, followed by 
a search for HSV antigen using immunoperoxi-
dase technique, can give a prompt result 
(Fig.  6.4a, b ). In situ hybridization and poly-
merase chain reaction (PCR) techniques, employ-
ing HSV-specifi c primers, are another approach 
to the positive identifi cation of HSV infections. 
   In considering diagnostic techniques for genital 
herpes infection, culture and direct fl uorescent anti-
body staining of infected cells are labor-intensive 
techniques that require skilled laboratories and are 
impacted by collection technique, transport condi-
tions, and subjective interpretation [ 21 ,  22 ]. On the 
other hand, PCR assays are more sensitive and are 
less time consuming that result in a fast turnaround 
time [ 22 ].

      Differential Diagnosis 
 The identifi cation of viral cytopathic changes 
confi rms the diagnosis. However, the reactive 
changes associated with the infection and 
unusual clinical presentation can be misleading. 
Verru cous herpes infection, seen in HIV- infected 

  Fig. 6.3    ( a ,  b )  Herpes simplex viral infection . Follicular involvement is noted ( a ) and confi rmed by viral cytopathic 
changes in high power ( b )       
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patients, raises the differential diagnosis of squa-
mous cell carcinoma. The infi ltrative irregular 
nests of severely atypical keratinocytes associ-
ated with desmoplastic stromal reaction as well 
as the presence of atypical mitoses support the 
interpretation of squamous cell carcinoma. 
Furthermore, no viral cytopathic changes will be 
noted. A dense lymphoid infi ltrate can be associ-
ated with herpes viral infection. This may raise 
the consideration of a T-cell process like lym-
phomatoid papulosis due to the presence of 
CD30- positive reactive lymphocytes. The detec-
tion of T-cell clonality in the lymphoid infi ltrate 
secondary to the viral infection can be even more 
confusing. The clinical history of a vesicular 
eruption and acute infl ammation associated with 
CD4- and CD8-positive T-cell lymphocytes will 
support the diagnosis of herpes infection over 
lymphoproliferative disorders. Serial sections 
can be a useful tool to detect the viral changes. 
Lastly, reparative changes near an ulcer can pro-
duce multinucleated cells; the absence of 
“ground-glass” changes in the nuclei or the  presence 
of Cowdry A cytopathic effect supports  secondary 
reactive changes over viral infection. If in doubt, 
immunohistochemical stain can be of help. 

  Fig. 6.4    ( a ,  b )  Herpes simplex viral infection . The infected keratinocytes ( a ) react with immunohistochemical antibody 
against the virus ( b )       

 Summary 
     Clinical Presentation 
•    Three stages: primary infection (initial 

manifestations in women without preex-
isting antibodies), latency (time after ini-
tial infection before reactivation periods), 
and recurrent episodes (reactivation of 
HSV after latency).  

•   Primary infection: 3–7 days after expo-
sure, with a prodrome of general 
malaise.  

•   Classic clinical presentation consists 
of vesicles on an erythematous base 
arranged in clusters that evolve to pus-
tules and/or erosions.  

•   Women suffering from HIV present 
with unusual clinical presentations.     

   Histologic Features   
•  Epidermis with ballooning and reticular 

degeneration.  
•   Epidermal blister +/− ulceration.  
•   Viral cytopathic changes:

 –    Common: cells with multinucleated, 
molding nuclei with margination of 
chromatin (ground glass)  
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       Varicella Zoster 
 Varicella zoster virus (VZV) is a ubiquitous, neu-
rotropic alpha herpes virus. Primary infection 
results in varicella (chickenpox). This is followed 

by a latent infection of neurons of cranial nerve, 
dorsal root, and autonomic ganglia along the 
neuraxis. Twenty percent of immunocompetent 
hosts and half of immunocompromised infec ted 
people will undergo reactivation of the virus [ 23 ]. 

   Clinical Features 
 Clinical reactivation is frequently seen in women 
around the fi fth decade. An episode of herpes 
zoster usually starts with a prodrome of pain, 
pruritus, or tingling in a dermatomal distribution. 
In a short period of time, clusters of papules 
appear and change into vesicles with an erythem-
atous base (Fig.  6.5 ). In the vulva, the vesicles 
have a short life span ending in erosions. 
Postherpetic neuralgia can be a debilitating 
sequelae of this infection [ 24 ]. Anogenital VZV 
infection in the pediatric population can be con-
fused with child sexual abuse [ 25 ].

      Histopathology 
 The histologic features of VZV infection overlap 
with those seen in HSV infection (Fig.  6.6a, b ). 
VZV infection is less infl ammatory than HSV but 
with a more prominent vasculitic component 

  Fig. 6.5     Varicella zoster . Cluster of papules appear and 
change into vesicles with an erythematous base       

 –   Less common: Cowdry A cytopathic 
effect (eosinophilic nuclear inclusion 
with clear halo)     

•   Involvement of folliculosebaceous units 
and eccrine gland occurs.  

•   Florid mixed infl ammatory reaction.     
   Differential Diagnosis 
•    Squamous cell carcinoma  
•   CD30-positive lymphoproliferative 

dis order  
•   Reparative changes       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    There is a shift in the epidemiologic 

landscape of genital herpes infection.  
•   Increase risk associated with increased 

number of sexual partners, lower educa-
tion, and poverty.  

•   Infected individuals experience frequent, 
asymptomatic brief shedding episodes.  

•   Prior infection likely reduces the burden 
of disease when infected by a second 
HSV type.  

•   Atypical presentation can be seen in HIV-
infected patients with genital herpes.  

•   When considering cultures, selection of 
a  blister increases the sensitivity.     

   Pathology Interpretation Pearls 
•    When the lesion is old and only an ulcer 

is present, adnexal structures like fol-
liculosebaceous units and eccrine 
glands may demonstrate the character-
istic viral cytopathic changes.  

•   Sometimes multiple levels are needed 
to detect the viral cytopathic changes.     

   Immunohistochemical Findings  
•    Immuno histochemical stains in paraf-

fi n-embedded tissue separate the differ-
ent types of herpes virus implicated in 
the infection.       
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(Fig.  6.7a, b ). When the vasculitis is severe, necro-
tizing lesions elicit. Confi rmation of the infection 
can be reached using immunohistochemistry, 
direct fl orescence antibodies, or PCR test [ 26 ].

       Differential Diagnosis 
 The identifi cation of viral cytopathic changes 
confi rms the diagnosis. Due to the overlap in his-
tologic features between VZV and HSV, please 
refer to HSV section for discussion on differen-
tial diagnosis. 

  Fig. 6.6    ( a ,  b )  Varicella zoster . Its histologic features overlap with those of herpes viral simplex infection ( a ). An 
immunohistochemical stain can separate these viruses ( b )       

 Summary 
     Clinical Presentation  
•    Dermatomal distribution  
•   Prodrome of burning or tingling  
•   Papules and vesicles rapidly turning into 

erosions     
   Histologic Features 
•    Similar to HSV     

   Differential Diagnosis 
•    Squamous cell carcinoma  
•   CD30-positive lymphoproliferative 

disorder  
•   Reparative epithelial changes       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    The distribution of the rash is a strong 

clue to reach the diagnosis.  
•   Atypical forms can be seen in immuno-

suppressed patients.  
•   Postherpetic neuralgia should be considered 

in women with unexplained dysesthesia.  
•   Anogenital  Varicell a zoster in the pedi-

atric population can be confused with 
sexual abuse.     

   Pathology Interpretation Pearls 
•    Histology of VZV is similar to HSV 

infection.     
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       Cytomegalovirus 

  Cytomegalovirus  (CMV) is part of the subgroup 
of beta herpesviruses. As other members of 
the  Herpesviridae  family, they have a primary 
 infection, latent phase, and reinfection. CMV is 
one of the most fatal infection in immunocom-
promised individuals [ 27 ]. 

   Clinical Features 
 Female genital CMV is a rare event. Routes of 
transmission are sexual, close contact, blood/tissue 
exposure, and perinatal. Clinical presen tation 
exhibits a wide range of nonspecifi c  cutaneous 
manifestations including generalized maculopapu-
lar rash, ulcers, hyperpigmented  nodules, vesicles, 
and petechias, among others [ 27 ]. Single or multi-
ple ulcers can be seen in the vulva, perineal, and 
perianal region [ 28 ]. In immunosuppressed 
patients, polymicrobial anogenital ulcers are the 
most frequent cutaneous presentation of CMV 
[ 29 ]. The detection of CMV in the lesion can be 

pathogenic, but in some cases, it is believed to be an 
epiphenomenon with colonization of endothelial 
cells during CMV viremia [ 30 ]. The latter has been 
argued in polymicrobial lesions in HIV-positive 
patients, especially in the presence of HSV and 
VZV virus infection. Intraneural location in the 
vulva and perianal skin is considered to be potential 
latency sites for this virus as seen in shingles [ 28 ].  

   Histopathology 
 The pathognomonic change in CMV consists of 
vascular dilatation with endothelial cells exhib-
iting large, eosinophilic intranuclear inclusions 
of 10 μm in size surrounded by a clear halo 
(owl’s eye inclusions) (Fig.  6.8a, b ). These 
inclusions can be seen not only in endothelial 
cells but also in keratinocytes, eccrine epithe-
lium, macrophages, and fi broblasts [ 30 ]. 
Although the owl’s eye intranuclear inclusions 
are the more characteristic viral cytopathic 
change; it is rare, with the most frequent form of 
viral change presenting as irregular-shaped cyto-
megaly and bubbly cytoplasm. Furthermore, the 
morphology of the viral inclusion varies through 
the different stages of the infection with an ini-
tial phase of nuclear enlargement, followed by 
cytoplasmic enlargement and viral inclusions in 
the cytoplasm and nucleus, and ends with nuclear 
inclusion fragmentation and disappearance of 
cytoplasmic inclusions [ 31 ]. Leukocytoclastic 

  Fig. 6.7    ( a ,  b ) Varicella zoster. This viral infection is less infl ammatory ( a ) than herpes simplex virus infection, but 
with a more prominent vasculitic component ( b )       

   Immunohistochemical Findings  
•    Immuno histochemical stains are sim-

ple, reliable, and time-effi cient diagnos-
tic tools to separate HSV from VZV 
infection.       
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vasculitis, pauci- infl ammatory thrombogenic 
vasculopathy [ 32 ], and eccrine squamous syrin-
gometaplasia [ 33 ] are reactive phenomenon 
associated with CMV infection.

   Although light microscopy is a sensitive tool to 
detect CMV, immunohistochemistry (Fig.  6.9a, b ), 
in situ hybridization, and molecular investigations 
can also be used to confi rm the diagnosis in 
 challenging cases.

      Differential Diagnosis 
 The presence of the intranuclear inclusion in 
CMV is quite specifi c and defi nitive for a diagno-
sis. However, these inclusions are not present in 
all biopsies, and the differential diagnosis would 
include an anogenital ulcer due to a variety of 
 etiologies including syphilis and other sexually 
transmitted diseases. For relevant information in 
the differential diagnosis, refer to Table  6.1 .

  Fig. 6.8    ( a ,  b )  Cytomegalovirus . The dermal abscess ( a ) shows around the vessels the characteristic large, eosinophilic 
intranuclear inclusions surrounded by a clear halo (owl’s eye inclusions) ( b )       

  Fig. 6.9    ( a ,  b )  Cytomegalovirus . The infected cells ( a ) react with immunohistochemical antibody against the virus ( b )       

 Summary 
     Clinical Presentation 
•    Single or multiple ulcers can be seen 

in the vulva, perineal, and perianal region.     
   Histologic Features 
•    CMV inclusions (“owl’s eye inclu-

sions): large, eosinophilic intranuclear 
inclusions of 10 μm in size surrounded 
by a clear halo.  

•   Inclusions can be seen in endothelial cells 
but also in keratinocytes, eccrine epithe-
lium, macrophages, and fi broblasts.  

•   Frequently the viral inclusions present 
as irregular-shaped cytomegaly and 
bubbly cytoplasm.     

   Differential Diagnosis  
•    Ulceration of other causes such as sexu-

ally transmitted diseases like syphilis.       
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         Molluscum Contagiosum 

 Molluscum contagiosum (MC) is a moderately 
contagious viral disease that, in adults, is 
often related to intimate and/or sexual contact. This 
poxvirus infection can present at any age, but it is 
 frequently seen in children, sexually active adoles-
cents, and immunocompromised individuals [ 34 ]. 

   Clinical Features 
 Lesions of MC are usually asymptomatic; how-
ever, perianal lesions can become pruritic and 
undergo secondary infection. The lesions present 
as small, smooth papules, 3–6 mm in diameter 
with a central punctum or umbilication (Fig.  6.10 ). 
The most frequent affected anatomic locations 
include the labia majora, labia minora, and 
mons pubis [ 35 ,  36 ]. They are usually multiple 
and separated lesions, an unusual form of presen-
tation is a plaque, which is made up of 50–100 
individual clustered lesions. The incubation 
period varies between 14 and 50 days. The char-
acteristic clinical presentation usually does not 
require biopsy. Cytological identifi cation of the 

typical intracytoplasmic inclusion bodies (mol-
luscum bodies or Henderson–Patterson bodies) 
within scrapings from the  interior of molluscum 
papule is suffi cient to confi rm the diagnosis. 
Molluscum dermatitis (eczematous reaction to the 
viral infection) and Gianotti–Crosti-like reactions 
(erythematous papules or papulovesicles) can be 
seen in these patients [ 37 ]. Classically, lesions of 
molluscum contagiosum commonly regress within 
6–12 months.

      Histopathology 
 MC presents as a cup-shaped keratinocytic 
 endophytic growth containing the characteristic 
intracytoplasmic viral inclusions, which impart 
an eosinophilic appearance to the keratinocytic 
cytoplasm (molluscum body or Henderson–
Patterson body) (Fig.  6.11a, b ). The viral parti-
cles increase in size with progression toward the 
surface of the invagination causing the peripheral 
displacement of the nuclei. In older lesions, the 
cytoplasmic bodies take on a more basophilic 
appearance preceding lysis of the cell. The cen-
tral dimple of the lesion is seen histologically if 
the lesion is carefully bisected. In the dermis, 
there is often an infl ammatory infi ltrate, which 
sometimes can be very prominent and simulate a 
lymphoma or a pseudolymphoma. Most lesions 
regress spontaneously; however, untreated lesions 

  Fig. 6.10     Molluscum contagiosum . Clinically, the lesions 
consist of small, smooth papules, 3–6 mm in diameter 
with a central punctum or umbilication       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Protean clinical presentation, anogeni-

tal region frequently present in the form 
of ulcers.  

•   The dermis is believed to be an inhospi-
table location for CMV.  

•   In immunosuppressed patient, the 
lesions are usually polymicrobial (HSV, 
VZV, and CMV).     

   Pathology Interpretation Pearls 
•    The “owl eye inclusion” however, it is 

not always present.  
•   Morphology of the inclusion will vary 

depending on the phase of the viral cycle.  
•   Serial sections may help to detect the 

viral cytopathic changes.     
   Immunohistochemical Findings 
•    Immuno histochemical stains are a useful 

tool to detect this virus in densely 
infl amed cases.       
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may persist for years, during which time they 
may be spread by close contact. Recently, a fl uo-
rescence resonance energy transfer-based real-
time PCR is available for a sensitive and specifi c 
diagnosis of this infection [ 38 ].

      Differential Diagnosis 
 The clinical and histologic appearance of MC 
is pathognomonic. The differential diagnosis in 
large lesions may include condyloma acuminatum. 
The presence of Henderson–Patterson bodies and 
the absence of koilocytes support the interpreta-
tion of MC.        Human Papillomavirus Infection 

(Condyloma Cuminata: Genital Warts) 

 Human papilloma virus (HPV) is a family of 
non-enveloped, circular, double-stranded DNA 
viruses. HPV is responsible for benign and 
malignant processes that affect the vulva, 
 including condyloma acuminata and squamous 
cell carcinomas. Genital human papillomavirus 
is a common sexually transmitted infection (STI) 
with a transmission rate of approximately 65 % 
[ 39 ]. There are more than 40 types of HPV that 
can infect the genital areas of males and females, 
and they can infect the mouth and throat as well. 

 Condyloma acuminata (genital warts) are 
sexually transmitted benign neoplasms that 
may involve the vulva, vagina, cervix, urethra, 
anal canal, and perianal skin. Recurrent ano-
genital warts is a frequent cause of medical 
 vulvitis with a reported 360,000 occurrences 

  Fig. 6.11    ( a ,  b )  Molluscum  c ontagiosum . Cup-shaped keratinocytic endophytic growth ( a ) containing the characteris-
tic intracytoplasmic viral inclusions (Henderson–Patterson body) ( b )       

 Summary 
     Clinical Presentation 
•    Affect labia majora, labia minora, and 

mons pubis.  
•   The incubation period varies between 

14 and 50 days.  
•   The lesions present as small, smooth 

papules, 3–6 mm in diameter with a 
central punctum or umbilication.     

   Histologic Features 
•    Cup-shaped endophytic epidermal growth  
•   Henderson–Patterson bodies     
   Differential Diagnosis  
•    Condyloma accuminata       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Classic clinical presentation would not 

need a biopsy to confi rm this infection.     
   Pathology Interpretation Pearls 
•    Exuberant lymphocytic reaction may 

mimic a lymphoproliferative disease.  
•   Serially sections through the block may 

be necessary to identify the virus.       
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in 2008 in the United States [ 39 ]. However, in 
recent years, the appearance of a quadrivalent 
(HPV genotypes 6, 11, 16, and 18) or bivalent 
(HPV types 6 and 11) vaccine is changing the 
epidemiologic landscape of genital warts. 
Future studies will reveal the impact of this 
 vaccination in the patterns of origin and distri-
bution of this infection. The prevalence of HPV 
infection varies greatly, depending on the ana-
lyzed population; in most studies, clinically 
evident vulvar involvement is less common than 
cervical HPV infection. 

 Molecular biology studies utilizing in situ 
hybridization have identifi ed HPV-6 as the most 
prevalent HPV type in genital condylomata 
 acuminata. HPV-11 is present in 25 % of genital 
warts [ 40 ]. These are low-risk HPV types in 
opposition to the high-risk (HPV16/16) types 
seen in vulva intraepithelial lesions and squa-
mous cell carcinoma (see Chaps.   9     and   10    ). 

   Clinical Features 
 Clinically, condylomas present as fl esh color or 
hyperpigmented, confl uent papillary, verrucous, 
fi liform, fl at, or papular lesions of the skin and 
mucous membrane of the vulva that may extend 
to perineum and perianal region (Fig.  6.12a, b ). 
Affects 1 % of sexually active adults with the 
highest incidence in the second and third decade 
[ 39 ]. The incubation period can range from 3 
weeks to 8 months with a clinically apparent 

lesion within 2–3 months after infection [ 41 ]. 
Most lesions are asymptomatic unless second-
arily infected. Small lesions are best appreciated 
with the application of 3–5 % acetic acid for 
3–5 min, followed by colposcopic examination. 
Lesions that are only detected by colposcopic 
examination after performing HPV testing on 
the tissue in question are considered subclinical. 
Autoinoculation explains the high recurrence 
rates of condyloma, approximately 20–50 % [ 42 ]. 
Frequently, large proportion of genital warts 
may spontaneously regress within 1–2 years. 
Genotype-specifi c immunity may develop and 
protect against reinfection in the patient [ 43 ]. 
In immunocompromised patients, these lesions 
are frequently overgrown, large masses with a 
prologue history of recurrences [ 44 ,  45 ]. These 
large irregular and heavily keratinized lesions are 
frequently clinically confused with squamous 
cell carcinoma.

   Condyloma acuminata are commonly associ-
ated with vaginitis, pregnancy, diabetes mellitus, 
oral contraceptive use, poor perineal hygiene, 
immunosuppression, and sexual activity with 
multiple partners. Approximately 30–50 % of 
women with vulvar condyloma  acuminatum have 
associated cervical HPV infection. The presence 
of vulvar condyloma acuminatum in children is 
usually related to sexual abuse. A potential pitfall 
is the presence of HPV2 verruca vulgaris in 
young girls; their clinical presentation is similar 

  Fig. 6.12    ( a ,  b )  Condyloma acuminata . Clinically, condylomas present as fl esh color or hyperpigmented multiple 
( a ), confl uent papillary, verrucous, fi liform, fl at ( b ), or papular lesions       

 

6 Infectious Diseases and Infestations of the Vulva

http://dx.doi.org/10.1007/978-1-4939-1807-2_9
http://dx.doi.org/10.1007/978-1-4939-1807-2_10


152

to the nongenital counterpart with more hyper-
keratosis and papillomatosis than condylomas 
accuminatum [ 46 ]. When in doubt, DNA studies 
may help to distinguish these two clinical sce-
narios. To take into consideration is the fact that 
HPV-DNA has been detected on the fi ngers of 
children suffering from genital wart; therefore, it 
has been proposed that sexual contact is not 
always the route    of transmission [ 47 ]. Other 
potential explanation for the presence of condy-
lomas in children is the transmission from the 
mother to the infant during birth with a period 
of latency until clinical visible condylomas. 
Thorough clinical and social history and molecu-
lar tests are essential tools in the investigation of 
cases of potential sexual abuse.  

   Histopathology 
 Histologically, condylomas present as dome- shaped 
lesions with areas of acanthosis, papillomatosis, 
and hyperkeratosis. There is also a prominent gran-
ular layer with large and irregular keratohyaline 
granules and a few dyskeratotic keratinocytes. In 
some cases, the so-called koilocytes are seen in the 
superfi cial epidermis (Figs.  6.13a–c  and  6.14a–d ). 
These cells are  characterized by the  presence of 
cytoplasmic halos and enlarged  irre gular nuclei 
with slight hyperchromasia. Binucleated and multi-
nucleated squamous cells often are found. The typi-
cal regular maturation upward from the basal layer 
is present, and the mitotic activity is restricted to the 
basal layer. A superfi cial chronic infl ammatory 
infi ltrate often is present in the dermis.

    It is well recognized that treatment of genital 
warts with podophyllin leads to the presence of 
apoptosis, nuclear enlargement, and hyperchroma-
sia. It is the clinical history and absence of atypia in 
the basal layer that can clarify the nature of these 
changes. Lately, the changes associated with podo-
phyllin treatment were described in condylomas of 
young women in the absence of such treatment 
under the name of pseudobowenoid changes [ 48 ]. 
Here again, it is the absence of basal layer atypia 
that is a clue to separate these changes from high-
grade vulva intraepithelial lesions. 

 On tissue specimen, tests available for detection 
of HPV include PCR, in situ hybridization, and 

  Fig. 6.13    ( a – c )  Condyloma acuminata . Verrucous fi li-
form lesions ( a ) histologically present as a papillomatous 
acanthosis ( b ) with classic koilocytes ( c )       
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ISH. PCR is considered the most effective tests for 
HPV-DNA detection, but limitations include the 
absence of architecture preservation due to DNA 
extraction and the need of high expertise and rigor-
ous laboratory conditions to avoid  contaminations. 
ISH has the advantage of easy-implemented tech-
nique with preservation of morphology; however, 
it lacks in sensitivity. A solution to this limitation is 
the tyramide-based signal amplifi cation kit, based 
on HPV chromogenic in situ (CISH) technology. 
This technology would help to distinguish epi-
somal from integrated HPV [ 49 ].  

   Differential Diagnosis 
 The main differential diagnosis for condyloma 
acuminata is with high-grade vulva intraepithe-
lial lesion. Condylomata are typically verrucous 
or papillary and have normal mitoses located in 
the basal layer, koilocytosis, parabasal hyperpla-
sia, accentuated intracellular bridges, dyskerato-

sis, hypergranulosis, and compact hyperkeratosis. 
In contrast, high-grade vulva intraepithelial lesions 
present as fl at macules with enlarged keratino-
cytes and prominent nuclei and nucleoli. 
However, in many cases, high-grade vulva intra-
epithelial lesions may develop in the setting of 
a condyloma. In those cases, the lesions at low 
power demonstrate the typical appearance of 
condylomas, but they usually show abnormal 
cytology with numerous atypical mitotic fi gures 
in the upper third of the epithelium. 

 Bowenoid papulosis that histologically presents 
with identical histologic features to squamous 
cell carcinoma in situ needs to be distinguished 
from condyloma acuminatum. Clinically, bowenoid 
papulosis usually presents with multiple small 
 papules and histologically shows multiple mitotic 
fi gures and cellular atypia. 

 Small lesions of lichen simplex chronicus may 
resemble regressing or early fl at condylomata 

  Fig. 6.14    ( a – d )  Condyloma acuminata . Clinically fl at lesions ( a ) present as dome shaped ( b ) with koilocytes ( c ). 
Chromogenic in situ hybridization for HPV6/11 demonstrates strong nuclear staining of infected keratinocytes ( d )       
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acuminatum. In those cases, the presence of 
koilocytes may help in the differential diagnosis. 
If this cannot be resolved by histopathological 
examination, molecular biologic methods such 
as a polymerase chain reaction (PCR) or in situ 
hybridization to detect the presence of HPV may 
help to make a more defi nitive diagnosis. 

 Vulvar vestibular papillomatosis also enters in 
the differential diagnosis of condylomata. In the 
former, the epithelium lacks hyperkeratosis and 
other typical microscopic features of condyloma, 
and the lesions are confi ned to the vulva vestibule 
[ 50 ] (see Chap.   12    ). Fibroepithelial polyps may 
have the shape of large condylomas; however, the 
epithelium also lacks evidence of HPV infection 
in the form of koilocytes. Seborrheic keratosis in 
this area can also create a diagnostic conundrum. 
The absence of koilocytes and thick keratohya-
line granules are clues for seborrheic keratosis. 
Condylomata lata may resemble condylomata 
acuminata clinically; however, on biopsy, the 
presence of prominent infl ammatory infi ltrates 
composed mainly of plasma cells and the pres-
ence of spirochetes distinguishes these lesions. 
Warty surface of acquired lymphangiectasis can 
also mimic a genital wart; the presence of thin-
walled lymphatics vessels in the superfi cial 
stroma confi rms the diagnosis of lymphatic ecta-
sias. Lastly, in  systemic amyloidosis, vulva 
deposits can be associated with squamous prolif-
erations like  condylomas [ 51 ,  52 ]. Congo red 
stain can confi rm the nature of the deposit for a 
fi nal diagnosis of amyloidosis. 

 In large condylomas, the main differential 
diagnosis includes verrucous carcinoma. The lat-
ter has minimal cytologic atypia, no koilocytes, 
and a characteristic pushing broad-based rete 
ridges. HPV is commonly negative. 

 Summary 
     Clinical Presentation 
•    HPV-6 is the most prevalent HPV type 

in condylomata acuminata  
•   Affect the vulva, vagina, cervix, urethra, 

anal canal, and perianal skin.  

 Takeaway Essentials 
•      Clinical Relevant Pearls 
•    The different HPV subtypes can cause a 

wide spectrum of diseases in humans 
with varied morbidity and mortality.  

•   Most lesions are asymptomatic unless 
 secondarily infected.  

•   Lesions that are only detected by col-
poscopic examination after performing 
HPV testing on the tissue in question 
are considered subclinical.  

•   In immunosuppressed women, condy-
loma accuminatum is frequently con-
fused with squamous cell carcinoma due 
to the large size and hyperkeratosis.     

•   Present as multiple fl esh color or hyper-
pigmented, confl uent papillary, verru-
cous, fi liform, fl at, or papular lesions of 
the skin and mucous membrane.  

•   Immunosuppressed women have large 
hyperkeratotic lesions.     

   Histologic Features 
•    Dome-shaped lesions with areas of 

acanthosis, papillomatosis, and 
hyperkeratosis  

•   Koilocytes and prominent keratohyaline 
granules  

•   Presence of keratinocytic maturation 
upward with absence of basal layer atypia 
and superfi cial mitoses     

   Differential Diagnosis 
•    High-grade vulva intraepithelial lesion  
•   Bowenoid papulosis  
•   Small lesions of lichen simplex chronicus  
•   Vulvar vestibular papillomatosis  
•   Fibroepithelial polyp  
•   Condylomata lata  
•   Warty surface of acquired lymphan -

giectasis  
•   Verrucous carcinoma       
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       Epstein–Barr Virus Infection 

 Nearly four decades ago, the fi rst documented case 
of Epstein–Barr virus (EBV)-associated genital 
ulcers was published in the literature. It is believed 
that some of the cases described earlier under the 
name of “Lipschutz syndrome” in reality represent 
patients affected by EBV genital infection. 

   Clinical Features 
 Clinical presentation can be seen in the form of 
a single large (>1 cm in diameter) or multiple 
small ulcers. Characteristic ulcers are deep and 
necrotic with irregular borders and covered by a 
yellow adherent membrane. The mean age of 
these patients is 14.5 years (range 2–51 years 
old) [ 53 ].    Pain is the main complaint and usu-
ally proceeds to a prodrome of fatigue, fever, 
and headache. Symptoms similar to mononucle-
osis like tonsillitis and adenopathy can also be 

seen in these patients [ 54 ]. Detection of IgM in 
the absence of antibody to EBV nuclear antigen 
and later on in the disease identifi cation of IgG 
antibody against EBV viral capsid confi rms a 
primary EBV infection. PCR using a sample of 
the ulcer can also be helpful for the diagnosis.  

   Histopathology 
 Sections of the ulcer demonstrate nonspecifi c fea-
tures like granulation tissue with acute and chronic 
infl ammation and debris. Vessels with reactive 
endothelial swelling and thrombosis can be seen 
as secondary changes to the ulcer (Fig.  6.15a, b ).

      Differential Diagnosis 
 The two most frequent etiologies of genital ulcers 
are herpes viral infection and syphilis. Primary 
syphilis is painless in contrary to EBV ulcers. 
Serologies and immunohistochemical stains 
against the spirochete can be useful diagnostic 
tools. Multinucleated infected keratinocytes with 
molding nuclei exhibiting margination of the 
chromatin support the diagnosis of genital herpes 
infection. Aphthous ulcer can be excluded 
based on the serologic fi ndings. Localized papu-
lonecrotic tuberculid is also a consideration. 
The wedge-shaped dermal necrosis associated 
with leukocytoclastic vasculitis and granulomas 
will separate this hypersensitivity reaction to 
mycobacteria from EBV infection. Long-lasting 
history of the lesions and a distant focus of tuber-
culosis will confi rm the diagnosis. 

  Fig. 6.15    ( a ,  b )  Epstein – Barr virus infection . Histology demonstrates ulcer with nonspecifi c features like acute and 
chronic infl ammation, debris ( a ), and vascular thrombosis ( b )       

   Pathology Interpretation Pearls 
•    Changes associated with podophyllin 

treatment were described in condylo-
mas of young women in the absence of 
such treatment under the name of pseu-
dobowenoid changes.     

   Immunohistochemical Findings 
•    Immuno histochemical stains and CISH 

are tools to detect and subtype this virus 
in paraffi n-embedded tissue.       
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        Bacterial Infections 

 Bacterial vaginal and cervical infections often 
cause vulvar symptoms, partly by the production 
of an irritant discharge. 

   Bacterial Vaginosis 

 Bacterial vaginosis results from an overgrowth 
of commensal bacterial ( Gardnerella vaginalis ) 
and anaerobic organism (e.g.,  Mobiluncus  or 
 Bacteroides ) producing an increased volume 
of vaginal secretions [ 55 ,  56 ]. The characteristic 
unpleasant fi shy odor is the product of bacterial 
amines released after exposure to an alkaline 
substance such as a potassium hydroxide or 
semen. 

   Clinical Features 
 Although bacterial vaginosis lacks symptomatic 
manifestations (e.g., burning, itchiness, or ery-
thema) and vulvitis is uncommon, it carries an 
increased risk of preterm labor in pregnant 
women.  

   Histopathology 
 Rarely, a biopsy is performed. The diagnosis is 
made with the presence of profuse milky vaginal 
discharge, with fi shy odor when exposed to 
10–20 % potassium hydroxide (positive whiff 
test) [ 57 ], and the presence of clue cells (squa-
mous epithelial cells covered by coccobacilli 
 producing a ground-glass appearance of the cyto-
plasm and obscuring the cell borders) on vaginal 
smear (Fig.  6.16 ).

  Fig. 6.16     Bacterial vaginosis . Clue cells: squamous epi-
thelial cells covered by coccobacilli       

 Summary 
     Clinical Presentation 
•    Single large ulcer (>1 cm in diameter) 

or multiple small ulcers.  
•   Ulcers are deep and necrotic with irreg-

ular borders and covered by a yellow 
adherent membrane.  

•   Prodrome of general malaise.  
•   Mononucleosis-like presentation can 

also be seen.     
   Histologic Features 
•    Sections of the ulcer demonstrate nonspe-

cifi c features like granulation tissue with 
acute and chronic infl ammation and debris.  

•   Vessels with reactive endothelial swell-
ing and thrombosis are also present.     

   Differential Diagnosis 
•    Syphilis  
•   Herpes virus infection  
•   Aphthous ulcer  
•   Tuberculosis       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Detection of IgM in the absence of anti-

body to EBV nuclear antigen and later 
on in the disease identifi cation of IgG 
antibody against EBV viral capsid con-
fi rms a primary EBV infection.     

   Pathology Interpretation Pearls 
•    Vessels with marked reactive endothelial-

itis should not be confused with vascular 
changes seen in syphilis. When in doubt, 
immunohistochemical stain can be a rapid 
tool to reach the correct diagnosis.       
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         Staphylococcal Infections 

 Like any hair-bearing skin, the labia or mons pubis 
may be the site of a superfi cial staphylococcal fol-
liculitis and deep folliculitis producing furunculo-
sis (boils). Occlusion, intertrigo, and depilation of 
pubic hair (particularly by shaving), all predispose 
to clinical infection. Other organisms producing 
similar changes include  Pseudomonas , Malassezia 
furfur, and dermatophyte fungi. 

   Clinical Features 
 The warmth and moisture of the vulva provide the 
ideal environment for this infection. Clinical 
inspection reveals a variety of manifestations, 
from folliculitis presenting as perifollicular ery-
thema with suppuration and follicular destruction 
to bullous impetigo showing yellow crust covering 
residual superfi cial erosions immediately after 
superfi cial fragile blisters rupture. Deep- seated 
abscess may arise upon infection of Bartholin 
gland, Skene ducts, Gartner ducts, and urethra 
diverticula. Although cultures identifi ed in most 
of these settings are  S. aureus , other bacteria like 
 E. coli ,  N. gonorrhea ,  K. pneumonia , and  Bacteroides  
have also been detected [ 58 – 61 ]. In recurrent 

abscesses, the possibility of a methicillin- resistant 
 S. aureus  infection should be suspected [ 62 – 64 ].  

   Microscopic Features 
 Histologically, areas of suppuration affecting the 
epidermis and epithelium of hair follicles are 
identifi ed. The hair follicles are surrounded and 
infi ltrated by neutrophils associated with edema 
(Fig.  6.17a–c ). In advance stages of the infection, 
destruction of the follicle leads to the formation 
of granulomas and presence of naked hair shafts 
frequently surrounded by multinucleated giant 
cells. Bullous impetigo presents as a subcorneal 
bullae fi lled with neutrophils associated with a 
superfi cial perivascular lymphocytic infi ltrate 
admixed with neutrophils. Brown and Brenn stain 
can be used to highlight the presence of  bacteria 
in the bullae. The exfoliative toxin  produced by  S. 
aureus  can induce fl accid blisters or pustules in 
the genitalia and thighs. In those cases, a subcor-
neal blister is formed with numerous neutrophils 
in the stratum corneum with areas of acantholysis 
(see Chap.   4    ). The latter is accompanied by a der-
mal sparse perivascular mixed infl ammatory cell 
infi ltrate and absence of identifi able bacteria. 
This is in contrast to bullous impetigo in which 
the dermal infl ammatory  component is heavier 
and bacteria colonies can be seen.

      Differential Diagnosis 
 Neutrophilic folliculitis can be seen associated 
with a wide range of infections, from bacteria to 
virus to fungus. Herpes virus can affect the hair 
follicle and sebaceous glands; the presence of 
multinucleated keratinocytes with molding nuclei 
and margination of the chromatin will support a 
viral etiology. If in doubt, immunohistochemical 
stains can help to detect the virus. Dermatophytes 
can also produce a neutrophilic suppurative fol-
liculitis; periodic acid–Schiff (PAS) and Gomori 
methenamine silver (GMS) stains would high-
light the fungal forms. A subcorneal collection of 
neutrophils raises the differential diagnosis of 
infections (e.g., candida   ) and blistering disorders 
(e.g., IgA pemphigus and pemphigus foliaceus). 
The presence of budding yeast and pseudohyphae 
will point toward the diagnosis of candida, while 
immunofl uorescent tests will be able to identify 
the blistering disorder. 

 Summary 
     Clinical Presentation 
•    Vaginal discharge can cause vulvitis by 

irritation.     
   Histologic Features 
•    Clue cells (squamous epithelial cells 

covered by coccobacilli producing a 
ground-glass appearance of the cyto-
plasm and obscuring the cell borders) on 
vaginal smear       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Rarely biopsy due to the presence of 

milky vaginal discharge     
   Pathology Interpretation Pearls 
•    Unspecifi c infl ammatory changes       
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 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Location of the abscess may hint to the 

 diagnosis (e.g., abscesses located at 
4:00 and 8:00 o’clock positions in the 
vulva should raise concern of Bartholin 
gland abscess).  

•   Diagnosis is made by cultures, espe-
cially in recurrent infection in search of 
methicillin- resistant species.  

•   The epidermolytic toxin by staphylococci 
is responsible of bullous impetigo and 
staphylococcal scalded skin syndrome.     

   Pathology Interpretation Pearls 
•    In bullous impetigo, a Brown–Brenn 

stain would highlight the presence of 
bacteria producing the toxin in situ, 
while in staphylococcal scalded skin 
syndrome, the fl accid bullae is formed 
by a toxin that originated at a distant site.  

•   Serial histologic section may be neces-
sary to identify the residual component of 
the infected glands (e.g., Bartholin gland 
abscess) or follicle.  

 Summary 
     Clinical Presentation 
•    Affect predominantly hair-bearing areas: 

labia majora and pubis  
•   Suppurative folliculitis  
•   Furunculosis (boils)  
•   Flaccid blisters or pustules     
   Histologic Features 
•    Similar to superfi cial or deep folliculitis 

elsewhere in the body.  
•   Subcorneal blister with numerous 

neutrophils.  
•   Brown and Brenn stain will highlight 

the bacterial forms in the folliculitis or 
bullae.     

   Differential Diagnosis 
•    Folliculitis caused by dermatophytes  
•   Herpetic folliculitis  
•   IgA pemphigus  
•   Pemphigus foliaceus       

  Fig. 6.17    ( a – c )  Staphylococcal infection . ( a ) Follicle 
with acute infl ammation and ( b ,  c ) presence of Gram-
positive cocci       
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       Streptococcal Infections 
 Streptococcal infections can cause several alter-
ations in the genital area, ranging from superfi -
cial cutaneous infection to necrotizing fasciitis, 
which causes a rapidly progressive necrosis of 
the skin and subcutaneous tissue. Superfi cial 
bacterial infections are common in children 
between 3 and 5 years and have a predominant 
perianal distribution that can extend to the vulva 
and vagina. These lesions commonly yield 
group A or C hemolytic streptococci. In adults, 
streptococcal infections are uncommon and can 
occur alone or in conjunction with another skin 
disorder. Sometimes they are associated with 
diseases such as lichen sclerosus or other 
dermatoses. 

 The most severe presentation of this bacterial 
infection is necrotizing fasciitis caused by group 
A streptococci, which has increased in fre-
quency over the past decade. However, polymi-
crobial infection with anaerobic and aerobic 
bacteria like  Streptococcus    ,  Staphylococcus 
aureus ,  Escherichia coli ,  Bacteroides , and 
 Clostridium  spp. is very common. This rare and 
distinct form of rapidly progressive necrosis of 
subcutaneous tissue and fascia can be fatal if not 
recognized early and if aggressive therapeutic 
intervention is not used. Vulvar lesions can 
extend to the perineum and abdominal wall. It 
usually occurs in diabetics, particularly when 
complicated by obesity, hypertension, and 
peripheral vascular disease, or in immunocom-
promised host [ 65 ,  66 ]. The infection’s origin 
can be a surgical incision (e.g., episiotomy) or a 
local abscess of skin or Bartholin gland. 
Mortality is up to 40 % if the disease is not 
 recognized and debridement is delay or group A 
streptococcus is involved. 

   Clinical Features 
 Streptococcal infection clinical features are het-
erogeneous. Streptococcal vulvitis and perianal 
dermatitis produce tender, well-demarcated red 
skin with or without scale. The vagina shows 
 erythematous mucosa and purulent discharge. 
Occasionally, anal fi stulas with mucoid discharge 
and vulvar fi ssures develop. Lesions show exco-
riations and lichenifi cation secondary to scratch-
ing and rubbing. 

 The patient suffering from necrotizing fasciitis 
presents with a hot, very tender, erythematous, 
swollen areas resistant to antibiotic treatment. Very 
rapidly, the skin changes from red to dusky-blue 
with bulla formation and necrosis. The soft tissue 
frequently feels indurated and wooden to palpa-
tion. Patients usually show signs or toxicity includ-
ing fever, chills, malaise, shock, and tachycardia.  

   Microscopic Features 
 The characteristic features of necrotizing fasciitis 
are the presence of extensive necrosis extending 
from the epidermis to the subcutaneous tissue and 
sometimes to the muscle. Numerous polymorpho-
nuclear leukocytes and mononuclear cells infi l-
trate the tissue and secondary vasculitis with 
trombi is present as large number bacterial colo-
nies in the upper dermis [ 65 ]. Necrotizing fasciitis 
has been postulated as a form of septic vasculitis.  

   Differential Diagnosis 
 The differential diagnosis would include pyo-
derma gangrenosum and necrotizing Sweet 
 syndrome. Pyodermal gangrenosum will be char-
acterized by a folliculocentric neutrophilic dermal 
infi ltrate with central necrotizing suppurative 
infl ammation and peripheral lymphocytic vas cular 
reaction. These histologic features, the absence of 
myonecrosis, and the clinical history of worsening 
after surgical procedures support the diagnosis of 
pyodermal gangrenosum. Necro tizing Sweet syn-
drome needs to be considered in patients with 
risk factors for this syndrome presenting with 
clinicopathologic features mimicking necrotizing 
fasciitis. Although histologic overlap preclude 
separation of these two diseases, multiple negative 
cultures, absence of signifi cant myonecrosis, and 
improvement after steroid treatment will support 
the diagnosis of necrotizing Sweet syndrome [ 67 ]. 

•   Histochemical stains to identify bacte-
ria and fungus should be considered as 
part of the study of these cases (e.g., 
PAS, GMS, and B&B).  

•   A skin biopsy for immunofl uorescent 
tests should be consider to workup 
patient with fl accid bullae.       
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       Syphilis 

 Syphilis is a worldwide highly contagious sexually 
transmitted disease that develops in four stages: 
primary, secondary, latent, and tertiary [ 68 ,  69 ]. 

The spirochete  Treponema pallidum  is the etio-
logic factor, and like other sexually transmitted 
diseases, coinfection with human immunodefi ciency 
virus (HIV) is well recognized. Congenital and 
acquired syphilis present with cutaneous lesions 
including vulvar manifestation [ 70 ]. 

   Clinical Features 
 Primary lesions (chancre) present as a painless, 
indurated, shallow, clean appearing ulcers with 
raised edges. The chancre usually presents within 
3 weeks after initial contact at fourchette or labia 
majora; the range, however, is 7–90 days [ 69 ]. 
Spirochetes, Gram-negative slender and spiral- 
shaped bacteria, can be detected in the lesion. 
If secondarily infected, the chancre may become 
soft and painful and show an ulcerated surface. 
Most of the time, chancres are solitary lesions, 
but they can be multiple especially in immuno-
compromised women. Chancres may occur on 
inconspicuous surfaces, such as the vulva, 
perineum, cervix, anal mucosa, or oropharynx. 
In approximately 50 % of women and 30 % of 
men, the primary lesion cannot be identifi ed. 
Lymphadenopathy presents 3–4 days after the 
chancre. The nodes are nontender, freely move-
able, and rubbery. The exudate from the chancre 
is rich in spirochetes that can be detected using 
dark-fi eld microscopy allowing a prompt diagno-
sis. Left untreated, the chancre will heal within 
2–6 weeks and typically does not leave a scar; but 
the occurrence of vascular invasion will facilitate 
the progression to the secondary stage [ 69 ]. 

 The secondary stage of the disease will 
become evident within 6 weeks to 6 months. At 
this point, the patient may present with a skin 
rash that often involves the trunk, genital area, 
fl exor aspect of limbs, as well as the palms of 
the hands and soles of the feet. The cutaneous 
clinical phenotype is heterogeneous including 
maculopapular, annular, psoriasiform, pustular, 
lichenoid, and ulcerative lesions [ 71 ]. On occa-
sion, the secondary lesions are papular, especially 
about the vulva, presenting as elevated fl at, fl eshy, 
moist plaques up to 3 cm in diameter (Fig.  6.18 ). 
These are known as condyloma lata and clini-
cally may mimic condylomata acuminata. 
Condyloma lata are among the most contagious 

 Summary 
     Clinical Presentation 
•    Two main clinical forms: one as a lim-

ited superfi cial infection and the other 
as a fulminant life-threatening deep 
infection.  

•   In children, it presents as tender well- 
demarcated erythematous macules of 
the vulva with perianal involvement.  

•   Necrotizing fasciitis shows rapid pro-
gression from red tender swollen areas 
to dusky red- blue bullae leading to 
extensive necrosis up to the muscle.     

   Histologic Features 
•    Necrotizing fasciitis: extensive tissue 

necro sis affecting dermis up to the fascia 
and  muscle with obliterative endarteritis 
and thrombosis     

   Differential Diagnosis 
•    Pyoderma gangrenosum  
•   Necrotizing Sweet syndrome       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Necrotizing fasciitis of the external gen-

italia is an emergency due to the high 
rate of lethality if not recognized early, 
and aggressive therapeutic intervention 
is pursued.  

•   Superfi cial streptococcal infections in 
children should be considered in the dif-
ferential diagnosis of sexual abuse.  

•   Superfi cial streptococcal infection can 
coexist with other infl ammatory disor-
ders of the vulva like lichen sclerosus.     

   Pathology Interpretation Pearls 
•    Cultures are useful to identify the infec-

tious agent.       
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lesions in syphilis. Such lesions also may occur 
on other mucocutaneous areas. After 3–8 weeks, 
they  disappear spontaneously. Pregnant women 
may infect the fetus via transplacental passage of 
the spirochete. In secondary stage, diagnostic 
tools include the serologic tests that detect the 
presence of antibodies to cardiolipin by rapid 
plasma reagin (RPR) and venereal disease 
research  laboratory (VDRL) assay [ 72 ,  73 ]. 
Interactions between HIV and  T. pallidum  can 
accelerate the disease with atypical clinical pre-
sentation (e.g., present with lues maligna and 
severe ulcerations and pseudolymphomatous 
lesion) [ 74 ,  75 ], change laboratory presentation, 
as well as incre ase the risk for complications [ 76 , 
 77 ]. In women infected with HIV or immunosup-
pressed, a false-negative RPR results or the pro-
zone effect can be encountered [ 78 ]. This effect 
results from extremely high antibody titers in the 
infected women that the visualization of the reac-
tion is compromised. Other diagnostic methods 
include microhemagglutination assay for anti-
bodies to  T. pallidum  (MHA-TP) or detection of 
antibodies to surface proteins of  T. pallidum  by T. 
pallidum hemadsorption test (PTHA).

   Latency is the period of time between healing 
of the clinical lesions and appearance of late 
manifestations and may last for years. The ter-
tiary gumma of syphilis, an exuberant systemic 
immune response to a low border spirochete, is 
rarely seen on the vulva.  

   Microscopic Findings 
 If syphilis was not considered in the clinical dif-
ferential, diagnosis may be quite diffi cult from 
histologic fi ndings alone. A biopsy is necessary 
when the chancre has an atypical clinical presen-
tation or it is located in an unusual anatomic site. 
Microscopically, the diagnosis of syphilis may be 
diffi cult, especially in the genital area, because 
the presence of plasma cells, which is the hall-
mark for the diagnosis of syphilis in other areas 
of the body, is not very reliable in genital areas. 
Plasma cells are usually present in many infl am-
matory processes. Other features commonly 
present in primary lesions of syphilis are areas of 
ulceration covered by cellular debris and mixed 
infl ammatory infi ltrates including neutrophils 
and plasma cells. Acanthosis of the epidermis 
is common at the edges of the ulcer, and blood 
vessels show prominent endothelial swelling and 
hyperplasia leading to endarteritis obliterans. If 
the diagnosis of primary syphilis is suspected 
clinically, immunoperoxidase stains for the iden-
tifi cation of  T. pallidum  should be performed. 
Serologic tests to confi rm the diagnosis are essen-
tial. The Warthin–Starry stain or other silver 
impregnation techniques were used in the past 
to demonstrate the spirochetes; nowadays, how-
ever, more sensitive immunohistochemical stains 
have replaced this capricious method [ 79 ]. 
Immunohistochemical stains while extremely 
useful, they are hampered by false positivity for 
other spirochetal infections and borreliosis [ 72 ]. 
In primary syphilis, spirochetes are usually identi-
fi ed at the dermoepidermal junction and within 
and around superfi cial dermal blood vessels. 

 Secondary syphilis exhibits lichenoid infi l-
trates composed of lymphocytes and plasma cells 
(Fig.  6.19a, b ). The epidermis shows vacuolar 
changes and a few dyskeratotic keratinocytes. 
Areas of spongiosis may be also seen with neu-
trophils in the upper parts of the epidermis. 
Plasma cells are less prominent in macular 
lesions, but when present they can be seen around 
deep vessels. A second pattern of secondary 
syphilis can be seen in the form of epidermal pso-
riasiform hyperplasia with club-shaped elonga-
tion of rete ridges and areas of parakeratosis 
(Fig.  6.20a–d ). The lymphocytic infi ltrate may be 

  Fig. 6.18     Secondary syphilis . Clinically it presents as 
fl at, fl eshy, moist papules, and plaques. These lesions are 
known as Condyloma lata       
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  Fig. 6.19    ( a ,  b )  Secondary syphilis . One of the patterns of this disease is lichenoid infi ltrate composed of lymphocytes 
( a ) and plasma cells ( b )       

  Fig. 6.20    ( a – d )  Secondary syphilis . A second pattern of 
secondary syphilis can be seen in the form of epidermal 
psoriasiform hyperplasia ( a ), club-shaped elongation of 

rete ridges, and areas of parakeratosis ( b ). Perivascular 
plasma cells are noted ( c ). Immunohistochemical stain 
reactivity for spirochete confi rms the diagnosis ( d )       
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so exuberant as to simulate lymphoma, but its 
mixed nature would be rare in such neoplasm. 
Sometimes, early lesions of the secondary stage 
of syphilis exhibit prominent neutrophilic infi l-
trates that can resemble Sweet’s disease (acute 
febrile neutrophilic dermatosis). Neutrophilic 
micro abscesses in the outer root sheath of the 
hair follicle or even follicular pustules can be 
identifi ed. Older lesions show granulomatous 
infi ltrates, which may simulate granuloma annu-
lare or sarcoidosis.

    Condyloma lata have epidermal hyperplasia 
with hyperkeratosis, patchy parakeratosis, and 
super fi cial intraepidermal microabscesses [ 80 ] 
(Fig.  6.21a–e ). The latter is associated with a 
superfi cial and mid-dermal perivascular lym-

phoplasmacytic infi ltrate. Although secondary 
syphilis can mimic other infl ammatory disor-
ders, the predominance of plasma cells in the 
infi ltrate is a valuable diagnostic clue. Classic 
cases of lues maligna show a thrombotic endar-
teritis obliterans, especially at the dermal–sub-
cutaneous  junction, causing ischemia, ulceration, 
and infarction.

   In secondary syphilis, immunohistochemical 
stains will show an epitheliotropic pattern with 
abundant spirochetes in the lower portion of the 
epidermis [ 81 ]. Molecular detection of  T. pallidum  
with PCR test is more sensitive [ 82 – 84 ]. Ampli-
fi cation products specifi c to the  TP47  gene are 
another useful diagnostic technique that lacks 
homology with other bacteria [ 72 ]. 

  Fig. 6.21    ( a – e )  Secondary syphilis . Condyloma lata 
shows epidermal hyperplasia ( a ) with hyperkeratosis, 
patchy parakeratosis, and superfi cial intraepidermal 

microabscesses ( b ). Superfi cial and mid-dermal plasma-
cytic infi ltrate is noted ( c ). The high density of spirochetes 
is demonstrated by immunohistochemical stain ( d ,  e )       
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 Tertiary syphilis presents in two forms: nodu-
lar form and gummas. In the nodular form, the 
granulomas are small with focal necrosis and 
limited to the dermis. On the other hand, gummas 
show superfi cial and deep perivascular plasma-
cytic infi ltrate, granulomatous infl ammation with 
prominent central necrosis, and endarteritis oblit-
erans. Spirochetes can be detected to a lesser 
degree in this stage of the disease.  

   Differential Diagnosis 
 Syphilis is the greatest mimicker not only clini-
cally but also histologically. In primary syphilis, 
chancroid, donovanosis, and lymphogranuloma 
venereum are among the differential diagnosis 
(Table  6.1 ). All these sexually transmitted diseases 
lack endarteritis and fail to show reactivity by 
immunohistochemical stain for spirochete. The 
lichenoid pattern of secondary syphilis mimics 
lichen planus, lichenoid drug eruptions, and pity-
riasis lichenoides. Lichen planus in mucosal or 
modifi ed mucosal surface can present plasma 
cells; however, no endarteritis is noted or detection 
of spirochete by immunohistochemical techniques 
is observed. Lichenoid drug eruption and pityriasis 
lichenoides frequently affect the genitalia as part 
of a more diffuse eruption. The presence of numer-
ous eosinophils and peripheral eosinophilia are 
evidence of a drug as a culprit. The psoriasiform 
pattern of secondary syphilis needs to be differen-
tiated from psoriasis and psoriasiform drug reac-
tions. The presence of deeper extends of the 
lymphoplasmacytic infi ltrate and the presence of 
endarteritis can be a useful clue to favor a spiro-
chetal infection. The latter can be confi rmed 
by using immunohistochemical or molecular 
 techniques to search for the microorganism. 
Perifollicular pustular syphilis can simulate bacteria 
or fungal folliculitis. Histochemical stains for 
 bacterial and fungal forms can help to separate these 
infections. Condyloma lata can be differen tiated 
from condyloma accuminatum by the  presence of 
neutrophilic collections in the epithelium, dermal 
perivascular lymphoplasmacytic infi ltrate, and exu-
berant reaction to immunohistochemical stain for 
spirochete. The granulomatous reactions of tertiary 
syphilis need to be distinguished from tuberculosis, 
Crohn disease, and sarcoidosis. In gummatous 

syphilis, the granuloma has a central necrotic zone 
in which ghost outlines of cells are seen without 
the typical caseative nature of tuberculosis [ 85 ]. 
Sarcoidosis fails to show the degree of necrosis and 
rich plasma cell infi ltrate seen in syphilis. In Crohn 
disease, the granulomas are ill defi ned, and there is 
a lack of signifi cant plasma cell infi ltrate. 

 Summary 
     Clinical Presentation 
•    Primary syphilis (inoculation site): self 

resolving painless indurated ulceration 
with clean base and defi ned borders fre-
quently seen in fourchette and labia 
majora  

•   Secondary syphilis (infi ltration of skin 
by spirochetes): heterogeneous appear-
ances including maculopapular rash and 
condyloma lata  

•   Tertiary syphilis (fl orid systemic 
immune response): nodules or ulcerated 
masses     

   Histologic Features 
•    Primary syphilis (chancre):

 –    Ulcer with variable pseudoepithelio-
matous hyperplasia  

 –   Endothelial swelling leading to 
hyperplasia and occlusion resulting 
in endarteritis obliterans  

 –   Dense mononuclear infl ammatory 
infi ltrate     

•   Secondary syphilis:
 –    Psoriasiform pattern: epidermal acan-

thosis with club-shaped rete ridges 
and parakeratosis. Mixed infi ltrate 
with plasma cells around vessels and 
adnexal structures  

 –   Lichenoid pattern: band-like infl am-
matory infi ltrate with plasma cells  

 –   Condylomata lata: epidermal acan-
thosis and intraepidermal neutro-
philic microabscesses. Perivascular 
lymphoplasmacytic infi ltrate  

 –   Pustular syphilis: folliculocentric 
suppu rative infl ammation surrounded 
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       Gonorrhea 

   Clinical Features 
 Gonorrhea, caused by  Neisseria gonorrhoeae , a 
Gram-negative diplococcus, is the second most 
common notifi able communicable disease [ 86 ]. 
The urethra is the primary affected organ with 
potential spread to the vagina and cervix. Invol-
vement of the paraurethral glands and Bartholin 
glands also occur.  Neisseria gonorrhoeae  vulvitis 
is unusual in adult women and can sporadically 
occur in prepuberal girls. Clinically, the lesions 
present as asymptomatic erythematous nodules 
that can ulcerate (Fig.  6.22 ).

      Histopathology 
 Ulcerated epidermis frequently is seen overlying 
a dermal collection of neutrophils. The presence 
of Gram-negative intracellular diplococcic will 
confi rm the diagnosis. If the cocci cannot be seen 
in histologic sections, microbiology culture is a 
useful diagnostic tool.  

   Differential Diagnosis 
 The presentation of an abscess raises the dif-
ferential diagnosis of bacterial, fungal, and 
mycobacterial infections. Histochemical stains 
like PAS, GMS, and Brown–Brenn can help to 
recognize the etiologic agent. mmunohisto-
chemical stains play an important role in the 
search of  spirochetes. Cultures and PCR can be 
used to further explore the presence of these 
microorganisms. 

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    In primary stage, dark-fi eld microscopy 

and serologies are more helpful than a 
biopsy. The latter play a role in atypical 
presentation of chancre.     

   Pathology Interpretation Pearls 
•    Consider syphilis when confronted to 

cases with unusual combination of infl am-
matory patterns (e.g., psoriasiform, lichen-
oid, and spongiotic patterns).  

by perivascular lymphoplasmacytic 
infi ltrate  

 –   Lues maligna: thrombotic endarteri-
tis obliterans, especially at the der-
mal sub cutaneous junction leading 
to infarction and ulceration with rich 
lymphoplasmacytic infi ltrate     

•   Tertiary syphilis:
 –    Granulomatous infl ammation  
 –   Endarteritis obliterans  
 –   Dermal and subcutaneous lympho-

plasmacytic infi ltrate        
   Differential Diagnosis 
•    Primary syphilis:

 –    Chancroid  
 –   Donovanosis  
 –   Lymphogranuloma venereum     

•   Secondary syphilis:
 –    Lichenoid pattern: lichen planus, 

lichenoid drug reaction, and pityria-
sis lichenoides  

 –   Psoriasiform pattern: psoriasis and 
psoriasiform drug reaction  

 –   Condyloma lata: condyloma accumi -
natum     

•   Tertiary syphilis:  
•   Tuberculosis  
•   Sarcoidosis  
•   Crohn disease       

•   Due to the reduced number of spiro-
chetes in advanced stages of the  disease, 
serologies may be more helpful.     

   Immunohistochemical Findings 
•    Immuno histochemical stains for spiro-

chete should be requested in vulvar 
lichenoid or  psoriasiform dermatitis 
with abundant plasma cells.  

•   When interpreting immunohistochemi-
cal stains, consider its cross reactivity 
with other spirochete infections and 
borreliosis.       
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       Chancroid 

 Chancroid is caused by  Haemophilus ducreyi  , a 
Gram-negative, nonmotile anaerobic coccobacil-
lus, which in culture grows in pairs and parallel 
chains (“school of fi sh”) [ 87 ,  88 ].   The infection is 
found mainly in developing and third-world coun-
tries [ 87 – 89 ]. Chancroid produces a 25-fold 
increased HIV acquisition and transmission rate 
[ 89 ]. Very few people are diagnosed in the United 
States each year with this infection. Most people in 
the United States who are diagnosed with chan-
croid have traveled outside the country to areas 
where the infection is more prevalent. Women 
likely act as reservoir.    After entering the vulva 
through a cutaneous microabrasion, the organism 
elicits in 3–5 days the formation of papules that 
undergo necrosis and form an ulcer. 

   Clinical Features 
 Chancroid is relatively rare and presents with a 
genital ulcer that usually is tender, not indurated, 
and has irregular undermined edges and a friable 
purulent erythematous base (Fig.  6.23 ). Primary 
lesions may be single or multiple and tend to be 
small, measuring approximately 1–2 mm in diam-
eter. In the vulva, the sites most frequently involved 
are the fourchette and labia minora and to a lesser 
extent urethra and vagina. Coalescence of the 
lesions leads to ulcers approaching up to 3 cm in 
diameter. Tender inguinal adenopathy with fl occu-
lent nodes may be present. Drainage through 
sinuses can occur in ipsilateral lymph nodes. The 
incubation period may be as short as 10 days. 
The clinical differential diagnosis includes herpes 
virus infection and primary syphilis.

   Skin tests and biopsies may not be diagnostic. 
Identifi cation of the organism by culture is neces-
sary for accurate diagnosis. Selective agar 
medium has been developed for the organism, 
which has improved culture isolation.  

   Microscopic Features 
 Histologically, the infl ammatory reaction is orga-
nized in three zones: a superfi cial ulcer with 
acute infl ammation (e.g., neutrophils, erythro-
cytes, and fi brin), the second zone of granulation 

  Fig. 6.22     Gonorrhea.  Lesions present as asymptomatic 
erythematous nodules that can ulcerate       

 Summary 
     Clinical Presentation 
•    Erythematous nodules +/− ulcer  
•   Involve paraurethral and Bartholin 

glands     
   Histologic Features 
•    Dermal abscess +/− ulcer     
   Differential Diagnosis 
•    Other etiologies for dermal abscess: 

bacterial, fungal, or spirochetal       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Gonorrhea should be considered in the 

workup of a Bartholin gland and para-
urethral glands abscess.  

•   Cultures for  Neisseria gonorrhea  
should be part of the routine bacterial 
cultures for vulvitis and vaginal dis-
charge on a prepuberal girl.     

   Pathology Interpretation Pearls 
•    Consider Gram stain in dermal abscess 

to highlight the intracellular diplococci.       

 

M.A. Selim et al.



167

tissue underneath the ulcer with thrombosed 
 vessels, and the third or deepest zone represented 
by lymphocytes and plasma cells [ 90 ]. It is char-
acterized by the presence of the Gram-negative 
organisms, which may be present in large num-
bers and in parallel chains, referred as “school of 
fi sh,” “railroad,” or “chaining,” mainly in the 
superfi cial aspect of the lesion [ 90 ,  91 ]. The his-
tochemical stains for bacteria such as Gram 
and Giemsa can decorate the microorganisms. 
Immunofl uorescence antibodies and PCR analyses 
are very reliable diagnostic tests. 16S rDNA 
sequencing techniques may defi nitively confi rm 
the diagnosis [ 82 ,  87 ].  

   Differential Diagnosis 
 Chancroid needs to be differentiated from other 
sexually transmitted diseases like syphilis, granu-
loma inguinale, and lymphogranuloma venereum 
(Table  6.1 ). Syphilis presents as painless ulcers 
with endothelialitis not seen in chancroid. 
Immuno histochemistry and serologies can be 

used to confi rm the diagnosis of spirochetal infec-
tion. The search of large histiocytes engulfi ng 
bipolar organisms simulating safety pins will 
favor granuloma inguinale, while histiocytes with 
Gamna–Favre    bodies will support the diagnosis 
of lymphogranuloma venereum. 

 Summary 
     Clinical Presentation 
•    Tender nonindurated ulcer with friable 

purulent erythematous base and serpig-
inous borders.  

•   Affect fourchette and labia minora.  
•   One quarter to half of the patients 

develop lymphadenopathy that can 
evolve to buboes (abscess).     

   Histologic Features 
•    Ulcer with adjacent variable epidermal 

acanthosis  
•   “Trilayer” from surface to deep aspect 

of the lesion: ulcer, granulation tissue, 
and chronic infl ammation in the form of 
lymphocytes and plasma cells     

   Differential Diagnosis 
•    Syphilis  
•   Granuloma inguinale  
•   Lymphogranuloma venereum       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    It is the leading cause of genital ulcer-

ations in developing countries, although 
is presently declining its incidence.  

•   Uncommon in the United States.  
•   Cultures and smear are more reliable 

to demonstrate the coccobacilli than 
biopsy.     

   Pathology Interpretation Pearls 
•    Trilayer (ulcer, granulation tissue, and 

lymphoplasmacytic infi ltrate).  

  Fig. 6.23     Chancroid.  Genital ulcer that usually is tender, 
not indurated, and has irregular undermined edges and a 
friable purulent erythematous base       
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       Chlamydial Infection 
(Lymphogranuloma Venereum) 

 Lymphogranuloma venereum (LGV) is an unusual 
sexually transmitted disease (STD) caused by 
 Chlamydia trachomatis  occurring approximately 
three times more frequently in men than in 
women. LGV is endemic in certain areas of Africa, 
Southeast Asia, India, the Caribbean, and South 
America. It is rare in industrialized countries, but 
in the last 10 years has been increasingly recog-
nized in North America, Europe, and the United 
Kingdom as causing outbreaks of proctitis among 
men who have sex with men (MSM).  Chlamydia 
trachomatis  is the organism responsible for 

LGV. This organism is an obligatory intracellular, 
and the serotypes L1, L2, and L3 are implicated in 
the transmission of this disease [ 92 ,  93 ]. The life 
cycle of  C. Trachomatis  has three stages. In stage 
1, the elementary or infective particles penetrate 
the host cell; it is followed by stage 2 when 
the elementary particle transform into a metabolic 
active body that divides by binary fi ssion and form 
reticulated body that exist only as an intracellular 
organism, and fi nally in stage 3, the reticulate bod-
ies transform into elementary bodies that leave the 
host cell by exocytosis. 

   Clinical Features 
 The disease has three phases: [ 1 ] erosion of the 
skin, [ 2 ] adenitis, and [ 3 ] fi brosis and destruction. 
LGV spreads primarily via the lymphatics. 
The initial lesion is a small, painless papule, or 
vesicle that frequently erodes, healing within sev-
eral days without residual scar. The initial ulcers 
are not tender or painful and form after an incu-
bation period of 3–30 days after inoculation [ 93 , 
 94 ]. Subsequently, the infection disseminates and 
manifests as enlarged painful inguinal and/or 
femoral lymph nodes. The lymph nodes can 
evolve to bubo formation, leading to spontaneous 
rupture and sinus tract formation (Fig.  6.24 ). The 
groove sign refl ects matted lymph nodes that 
have formed a mass above and below the inguinal 

  Fig. 6.24     Lymphogranuloma venereum . The lymph nodes can evolve to bubo formation, leading to spontaneous rup-
ture and sinus tract formation       

•   When searching for the organism, focus 
your attention mainly to the superfi cial 
portion of the lesion.  

•   Organisms arranged in the characteris-
tic “school of fi sh” best seen in smears 
of the ulcer stained with Gram stain.     

   Immunohistochemical Findings 
•    Fluorescent antibody test is very reliable.  
•   PCR analysis is the diagnostic test of 

choice.       
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ligament. Without treatment, extensive necrosis 
and scarring can result in lymphedema. Esthio-
mene, a rare late manifestation of LGV, is a pri-
mary infection affecting the lymphatics of the 
vulva and can evolve to elephantiasis of the geni-
talia [ 95 ]. Progressive enlargement of the ingui-
nal nodes follows.

      Microscopic Features 
 The primary vulvar lesions have no specifi c histo-
logic features and heal rapidly, often being no 
longer evident when the inguinal lymphadenopa-
thy becomes marked. Smears and biopsy speci-
mens should be evaluated for organisms 
(spirochetes, Donovan bodies, etc.) to rule out 
other diseases with a similar presentation. 
Histologically, multinucleated histiocytes may be 
seen along with lymphocytes and plasma cells. 
Older lesions may exhibit extensive fi brosis of the 
dermis and sinus tracts. The diagnosis is based on 
the typical clinical presentation, along with posi-
tive complement fi xation tests. Culture, as well as 
other specifi c immunohistochemical tests, can 
assist in the  diagnosis of LGV. Lymph nodes are 
occasionally excised for histologic diagnosis and 
show serpiginous or stellate abscesses with 
necrotic tissue and neutrophils in the center, sur-
rounded by a macrophage and giant cell granulo-
matous reaction (“suppurating granulomas”). 
Culture in yolk sac of eggs, complement fi xation 
antibody titers, molecular  confi rmation using 
PCR techniques, and DNA sequencing of the 
variable segments of the OMP1 [ 96 ] to determine 
serotype are all diag nostic modalities to confi rm 
the suspicious of LGV.  

   Differential Diagnosis 
 The ulcer of LGV raises the differential diag-
nosis of syphilis, herpetic, and aphthous ulcers 
(Table  6.1 ). The presence of endothelialitis can 
assist to the diagnosis of syphilis and confi rmed 
by immunohistochemical stains. The detection of 
multinucleated cells with molding nuclei and 
margination of the chromatin will point to herpes 
virus infection. Aphthous ulcers can be differenti-
ated from LGV by the marked lymphadeno pathy 
and cultures and immunohistochemical tests 
available to confi rm the  C. trachomatis  infection. 

 Summary 
     Clinical Presentation 
•    Three clinical stages:

 –    Stage one: small painless papules or 
vesicle that frequently ulcerate after 
3–10 days of inoculation, without 
residual scar.  

 –   Stage two: inguinal, femoral, and 
deep pelvic painful lymphadenopa-
thy with necrosis, fi stula formation, 
and ulceration that ends in sclerosing 
fi brosis.  

 –   Stage three: also known as genito-
anorectal syndrome with perirectal 
abscesses, fi stulae, and stenosis of 
rectum.  

 –   Severe lymph stasis results in mas-
sive vulvar edema or esthiomene.        

•    Histologic Features    The ulcer in stage 
one has nonspecifi c fi ndings.  

•   Lymph nodes demonstrate hyperplasia 
and foci of stellate necrosis surrounded 
by palisaded histiocytes and giant cells.     

   Differential Diagnosis 
•    Syphilis  
•   Herpetic ulcer  
•   Aphthous ulcers       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Consider LGV as one of the causes of 

severe vulva edema.  
•   Lymph nodes involvement can extend 

up to deep pelvic nodes.     
   Pathology Interpretation Pearls 
•    When intrahistiocytic organism are 

seen,  C. tricomatis  should be consid-
ered in the differential diagnosis.  

•   The changes in the site of inoculation 
and lymph node are not specifi c.  

•   Only one-third of cultures are positive; 
therefore, serologic and molecular tests 
are better diagnostic tools.       
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       Granuloma Inguinale 

 Granuloma inguinale (donovanosis, granuloma 
venereum) is caused by  Calymmatobacterium 
granulomatous , an obligatory intracellular 
 Gram- negative rod. The name of the organism 
refl ects its pseudoencapsulated appearance in 
 tissue sections (“Kalymma”: Greek for hood or 
veil). It has been proposed that the etiologic agent 
been reclassifi ed as  Klebsiella granulomatis  due 
to the 99 % phylogenetic similarity with 
 K. pneumoniae  [ 97 ]. This sexually transmitted 
disease is seen in New Guinea, the Caribbean, 
South Africa, Australia, Brazil, and parts of India 
[ 98 ]. Granuloma inguinale affects with approxi-
mately equal frequency in men and women. 

   Clinical Features 
 Primary lesions present as painless papules that 
ulcerate with rolled border affecting the labia in 
the vulva, vagina, or cervix. The ulcerated papules 
merged to form a hypertrophic, velvety, beefy-
erythematous granulation tissue. An alternative 
clinical presentation takes the form of nodules as 
the results of confl uent papules. Inguinal adenop-
athy usually is absent. The incubation period is 
from 2 week to 6 month after exposure [ 99 ]. Anal 
coitus and fecal contamination of the vulva or 
vagina have been incriminated as modes of trans-
mission. The disease extends by local infi ltration, 
although lymphatic permeation may occur during 
later stages of the disease. Chronic lymphatic 
infi ltration and fi brosis frequently result in a mas-
sive edema of the external genitalia. 

 The clinical diagnosis of granuloma inguinale 
depends on the identifi cation of the Donovan 
bodies within the tissue. This is best accom-
plished by preparing smears or imprinting of a 
biopsy from the edge of the ulcer after pressing 
the tissue between two slides. The tissue imprints 
are air dried, fi xed in methanol, and stained with 
Giemsa stain. Any antibiotic treatment may 
obscure the diagnosis, necessitating a biopsy at a 
later date to identify the organisms. Alternatively, 
PCR test can be used in this setting [ 99 ].  

   Microscopic Features 
 Histologically, lesions of granuloma inguinale 
present as areas of ulceration and granulation 

 tissue. The epithelium next to the areas of 
ulceration may show prominent pseudoepithelio-
matous hyperplasia. In the epidermis, there are 
areas of necrosis and collections of neutrophils. 
Plasma cells are a prominent component of the 
granulation tissue. Admixed with the plasma 
cells, there are lymphocytes and histiocytes, some 
of them with large vacuoles containing the char-
acteristic encapsulated 1–2 μm rod with the form 
of a safety pin (Donovan bodies). The organisms 
can be highlighted with a Warthin–Starry stain or 
Giemsa stain. The Donovan bodies may be found 
extracellular, as well as intracellular.  

   Differential Diagnosis 
 Donovan bodies need to be differentiated from 
other intracellular organisms: fungal (histoplasmo-
sis, cryptococcosis, and pneumocystosis) and proto-
zoal (toxoplasmosis and leishmania). Histochemical 
stains like PAS and GMS can be used to identify the 
fungal forms. In addition, mucin stains can also be 
considered for cryptococcosis. The presence of the 
kinetoplast can be used to recognize leishmania, 
while immuno histochemical stain are available to 
diagnosed toxoplasmosis. 

 Summary 
     Clinical Presentation 
•    At the sites of inoculation, ulcerated pap-

ules and nodules evolve into large areas 
of granulation tissue that bleed easily.     

   Histologic Features 
•    Granulation tissue response at the site of 

inoculation with dense infl ammation 
composed by aggregates of neutrophils, 
plasma cells, and macrophages.  

•   Donovan bodies, 1–2 μm rod, are seen 
inside the macrophages.  

•   Organisms are better identifi ed with 
Giemsa or silver-based Warthin–Starry 
stains.     

   Differential Diagnosis 
•    Intracellular microorganisms: fungal (his-

toplasmosis, cryptococcosis, and pneu-
mo cystosis) and protozoal (toxoplasmosis 
and leishmania)       
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       Bacillary Angiomatosis 

 Thirty-one years ago, Stoler and colleagues 
described for the fi rst time bacillary angiomatosis 
as a disease presenting with cutaneous lesions 
simulating Kaposi’s sarcoma [ 100 ]. This systemic 
disease is caused by the Gram-negative coccoba-
cilli  Bartonella henselae  and  Bartonella quintana. 
B. henselae  also causes cat scratch disease and 
peliosis transmitted by cat fl eas, while  B. quintana  
is responsible for trench fever transmitted by cat 
fl eas, ticks, and body lice. Bacillary angiomatosis 
affects primary HIV-infected women or suffering 
from other immunosuppression conditions like 
leukemia or transplanted patients. Apparently, 
immunocompetent patients and even children can 
also be affected. Up to two-thirds of these cases 
are associated with cat bites or scratches [ 101 ]. 

   Clinical Features 
 Cutaneous lesions are the most frequent manifes-
tation of this systemic disease. The clinical pre-
sentation is heterogeneous and range from 
vulvar, nodules [ 102 ], warty lesions [ 102 ], and 

the more characteristic pyogenic granuloma-like 
presentation [ 103 ]. Pyogenic granuloma-like 
lesions are dusky red pedunculated lesions that 
commonly bleed.  

   Histopathology 
 Bacillary angiomatosis presents as a lobular 
 proliferation of vessels lined by epithelioid endo-
thelial cells. Varying degree of neutrophils and 
karyorrhectic debris can be seen in the intersti-
tium of the lesion. The organism can be identifi ed 
in the form of clumps of amphophilic or argyro-
philic material in close relationship to neutro-
phils. Brown–Brenn stain can also be used to 
highlight the  Bartonella  species. Neutrophils are 
very prominent in the nodular/mass form 
described in the vulva to the point that it can be 
confused with an abscess. The verrucous vulvar 
form is due to associated pseudoepitheliomatous 
hyperplasia [ 102 ]. Immunohistochemical stains 
and molecular PCR-based methods have 
been used to confi rm the presence of the 
microorganism.  

   Differential Diagnosis 
 The main differential diagnosis includes pyo-
genic granuloma. The presence of neutrophils in 
the absence of ulcer in conjunction with the 
identifi cation of amorphous basophilic aggre-
gates should alert the pathologist of this infec-
tion. To assist with the diagnosis of bacillary 
angiomatosis, silver-based stains like Warthin–
Starry can be used to highlight the argyrophilic 
organisms. Other vascular lesions with promi-
nent endothelial cells like epithelioid hemangio-
endothelioma and cutaneous epithelioid 
angiomatous nodule would also need to be dif-
ferentiated from bacillary angiomatosis. 
Bacillary angiomatosis fails to show the intracy-
toplasmic vacuoles and present well-formed vas-
cular channels not seen in epithelioid 
hemangioendothelioma. The detection of signifi -
cant amount of neutrophils and associated 
 Bartonella  spp. would support the diagnosis of 
bacillary angiomatosis over epithelioid angio-
matous nodule. Opposite to Kaposi’s sarcoma, 
bacillary angiomatosis have vessels lined by 
 epithelioid endothelial cells. 

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Slowly progressive and destructive dis-

ease that leads to  disfi guring fi brosis 
and extensive mutilation.  

•   Diagnostic delay may lead to signifi cant 
morbidity.  

•   More destructive clinical presentation 
needs to raise concern for coexistence 
of HIV infection.  

•   When the patient is partially treated, PCR 
testing and nucleotide sequencing inves-
tigations are the selected diagnostic tools.     

   Pathology Interpretation Pearls 
•    Smear and histologic assessment of the 

lesion is necessary to confi rm the diag-
nostic presence of Donovan bodies.  

•   If the patient has been already treated, 
PCR studies may be the best diagnostic 
tool to assist with the diagnosis.       
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 Summary 
     Clinical Presentation 
•    Classically present as a pyogenic granu-

loma-like lesion  
•   Other clinical presentations: erythematous 

papules, nodules, and warty-like lesions     
   Histologic Features 
•    Lobular proliferation of vessels lined by 

epithelioid endothelial cells  
•   Neutrophils and karyorrhectic debris  
•   Amphophilic aggregates of microorgan-

isms close to neutrophils     
   Differential Diagnosis 
•    Pyogenic granuloma  
•   Epithelioid hemangioendothelioma  
•   Epithelioid angiomatous nodule  
•   Kaposi’s sarcoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Bacillary angiomatosis should be in the 

differential diagnosis of vascular-like 
lesions in immunocompromised women.  

•   Failure to recognized this infection may 
lead to overwhelming dissemination 
and death.     

   Pathology Interpretation Pearls 
•    A lobular vascular proliferation with the 

presence of neutrophils and karyorrhec-
tic debris in the absence of ulceration 
should raise the suspicious of bacillary 
angiomatosis.  

•   The pseudoepitheliomatous hyperplasia 
of the epithelium in vulvar lesions of 
bacillary angiomatosis needs to be dif-
ferentiated from squamous cell carci-
noma or genital wart.       

       Tuberculosis 

 Tuberculosis of the vulva is usually the result of 
spreading from other genital sites, including the 
vagina, fallopian tubes, and endomet rium [ 104 , 

 105 ]. Genital involvement is frequently associated 
with pulmonary tuberculosis. Occasionally, pri-
mary inoculation or sexual transmission of tuber-
culosis can occur, but it is most uncommon [ 106 ]. 
Immunosuppression may play a role in suscepti-
bility. Vulvar tuberculosis has been described in a 
renal transplant woman.   The usual organism is 
 Mycobacterium tuberculosis ; however, atypical 
mycobacteria also have been incriminated. 
Diagnosis usually can be made by biopsy of the 
involved tissues. Cultures for identifi cation and 
drug sensitivity testing and molecular testing 
with PCR methods are available diagnostic 
tools [ 107 ]. 

   Clinical Features 
 Vulvar tuberculosis can present in the form of 
ulcers [ 108 ] with sinuses [ 109 ], hypertrophic 
lesions, or in rare occasions as esthiomene [ 109 –
 112 ]. Vulvar tuberculids have been reported, lichen 
scrofulosorum and papulonecrotic tuberculids 
being the forms most frequently seen in the vulva 
[ 113 ,  114 ]. Vulvar cutaneous lymphangiectasias 
and Bartholin gland abscess can also be presenta-
tions of tuberculosis [ 105 ,  111 ,  115 ].  

   Histopathology 
 Caseating granulomas with multinucleated his-
tiocytes are found, and acid-fast stains usually 
reveal the mycobacteria (Fig.  6.25a–c ). The epi-
thelium usually shows areas of pseudoepithelio-
matous hyperplasia with acanthosis, 
papillomatosis, and hyperkeratosis. The papulo-
necrotic tuberculid shows a wedge-shaped 
infl ammatory reaction with different compo-
nents that from top to  bottom include: crust, 
acute infl ammation, coagulative necrosis, granu-
lomas, and vasculitis. The folliculocentric vulvar 
papules of lichen scrofulosorum consist of gran-
ulomas situated along the folliculosebaceous 
units. Ziehl–Neelsen and AFB or Fite stains are 
essentially negative in tuberculids, supporting 
the concept of hypersensitivity to mycobacteria 
rather than direct inoculation.

      Differential Diagnosis 
 The ulcerative presentation of tuberculosis needs 
to be differentiated from sexually transmitted 
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diseases like chancroid, syphilis, and lymphogra-
nuloma venereum. Chancroid presents a triple 
zonation with histiocytes showing the coccoba-
cilli in “school-of-fi sh” arrangement. 
Granulomas in tertiary syphilis are associated 
with marked perivascular plasmacytic infi ltrate 
and endar teritis obliterans. Lymphogranuloma 
venereum  histologic features in the skin are not 
specifi c; however, the lymph node can help to 
confi rm the diagnosis with the presence of 
necrotic  palisading granulomas. Lesions with 
pseudoepitheliomatous hyperplasia may be con-
fused with squamous cell carcinoma. However, 
tuberculosis lacks the keratinocytic pleomor-
phism, atypical mitosis, irregular infi ltrative bor-
der, or desmoplasia seen in squamous cell 
carcinoma. While the granulomatous infl amma-
tion raises the differential diagnosis of sarcoid-
osis and Crohn disease, the presence of caseating 
necrosis in the granulomas points toward 
tuberculosis. 

 Summary 
     Clinical Presentation 
•    Large, painful ulcer(s), +\− sinuses  
•   Hypertrophic lesions  
•   Tuberculid

 –    Papulonecrotic tuberculid: papules 
or vesicles with central necrosis  

 –   Lichen scrofulosorum: small fi rmed 
scaly perifollicular papules        

   Histologic Features 
•    Caseating granulomas  
•   Pseudoepitheliomatous hyperplasia  
•   Tuberculid

 –    Papulonecrotic tuberculid showing 
wedge-shaped necrosis, vasculitis, and 
granu lomas  

 –   Lichen scrofulosorum: granulomas 
along the hair follicles        

   Differential Diagnosis 
•    Granulomatous form: sarcoidosis and 

Crohn disease  
•   Ulceronecrotic form: Chancroid, syphi-

lis, and lymphogranuloma venereum       

  Fig. 6.25    ( a – c ) Tuberculosis. Caseating granuloma ( a ) with 
multinucleated histiocytes ( b ). AFB stain highlights the acid-
fast bacilli ( c ) (Courtesy of Dr Mai Hoang, department of 
Pathology, Massachusetts General Hospital, Boston, MA)       
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        Fungal Infections 

   Candidiasis 

 Candidiasis is frequent in the genital and anal 
region.  Candida albicans , the most common 
 Candida  species involved in human infection, is 
a normal dimorphic yeast inhabitant of the gas-
trointestinal tract and is found in the mouth of 
approximately half of normal individuals [ 116 , 
 117 ]. In recent years, scientifi c advances suggests 
that vulvovaginal candidiasis is a hypersensi-
tivity response to a commensal organism in 
potential genetically predisposed woman [ 118 ]. 
Pregnancy, immunologic and endocrine dysfunc-
tion, immunosuppression, high-dose estrogen, 
antibiotic or systemic corticosteroid therapy, and 
debilitating states all predispose to clinical infec-
tion [ 119 ,  120 ]. In the genital area, moisture, 
abrasion of epithelium, and heat also play a 
role in the development of this yeast infection. 
Candida can also cause intertrigo in the groins or 
in folds of a pendulous abdomen. Three-quarter 
of women in reproductive age will experience 
vulvovaginal candidiasis at least once in their 

lifetime, with half suffering > 1 recurrence and 
nearly 8 % multiple annual episodic infections 
[ 116 ,  121 ]. If four or more acute episodes occur 
annually, the women is considered to have recur-
ring vulvovaginal candidiasis [ 122 ]. 

    Clinical Features 

 Sore red, eroded patches occur in the fl exures 
with small satellite pustules beyond their mar-
gins. Between 15 % and 30 % of asymptomatic 
women are carriers of Candida. Vulvovaginal 
candidiasis presents with vaginal and vulvar 
itching and burning, accompanied by vaginal 
discharge with a premenstrual exacerbation. 
Although only a fourth of all vaginitides are 
caused by Candida ,  it has the most prominent 
vulvar involvement. Therefore, a vaginitis that 
presents with vulvitis should initially be sus-
pected as candidal in origin. Women of child-
bearing years are predominantly affected. A 
characteristic white curd (Candida comes from 
the LATIN candidus or dazzling white) appears 
on the vaginal walls. Erythema, edema, and 
 fi ssuring of the vulva may occur, especially in 
mucosa and modifi ed mucous membranes 
(e.g., inner labia and vestibule). Vulvar candi-
diasis, although less common than vaginal 
counterpart, increased in premenarchal girls, 
diabetic, obese, and patients with incontinence. 
Diagnosis is  confi rmed on culture of a high 
vaginal swab or by  fi nding hyphae and spores 
on a Gram-stained fi lm from the vaginal dis-
charge.  C. albicans  is the culprit in most cases, 
but other  Candida  species such as  C. glabrata  
and  C. tropicalis  are responsible in a minority 
and can be more resistant to conventional treat-
ments. Non- Candida albicans  species have 
been isolated in patients with recurrent vulvo-
vaginal candidiasis, HIV-infected women, after 
menopause, and with uncontrolled diabetes 
[ 116 ]. Detection can be done in cultures using 
Sabouraud dextrose agar (standard media) with 
rapid growth in 3–5 days. Calcofl uor-white fl u-
orescent stain reacts with the chitin in the fun-
gal wall leading to an apple green color under 
fl uorescent scope. In rare and diffi cult diagnos-
tic cases, PCR and hybridization can be helpful 
but not essential.  

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Vulvar tuberculosis usually hints toward 

the presence of infection in other genital 
organs.  

•   Pulmonary disease is usually associated 
to vulva tuberculosis.  

•   Although rare, vulva lesions may be the 
main manifestation of tuberculosis.     

   Pathology Interpretation Pearls 
•    If treatment is not implemented, the 

infec tion will lead to scar and 
disfi gurement.  

•   If considering a tuberculids, special 
stains are not helpful. Search of a dis-
tant focus of infection (e.g., lung or 
genitourinary system) will confi rm the 
suspicious.  

•   PCR rarely has been described positive 
in tuberculids.       
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   Microscopic Features 
 Histologically, the features of candidiasis are not 
specifi c. There is usually spongiosis with para-
keratosis and collections of neutrophils in the 
stratum corneum. Candida can be seen as 3–6 μm 
in diameter round to oval budding yeasts associ-
ated with pseudohyphae of 2–4 μm in length. 
PAS and GMS stains are usually confi rmatory 
(Fig.  6.26a–d ).

      Differential Diagnosis 
 In view of the epidermal changes associated with 
candidiasis, the infection can be confused 
with psoriasis. Although both share the presence 
of psoriasiform epidermal acanthosis, psoriasis 
will fail to show organisms in histochemical spe-
cial stains (PAS and GMS). Dermatophytosis is 
also in the differential diagnosis. Clinically der-
matophytosis is more annular and scaly than 
Candida and fails to show pustular presentation. 

In addition, no tendency to affect mucosal  surface 
is noted in dermatophytosis. On histology, the 
presence of septated hyphae can help in separat-
ing dermatophytosis from candidiasis. 

 Summary 
     Clinical Presentation 
•    Erythematous and erosive patches  
•   Papular satellite lesions with pustules 

on top     
   Histologic Features 
•    Hyperkeratosis with variable paraker -

atosis  
•   Epidermal acanthosis with variable spon -

giosis  
•   Neutrophils migration through the  epi-

dermis and collecting in the stratum 
corneum  

  Fig. 6.26    ( a – d )  Candidiasis . It presents with an erythematous scaly area with pustules ( a ). In the stratum corneum, 
there are pseudohyphae and oval budding yeasts ( b ). PAS ( c ) and GMS ( d ) can be used to highlight the microorganisms       
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      Pityriasis Versicolor 

 Pityriasis versicolor is a frequent benign fungal 
infection involving the stratum corneum. It is 
caused by lipophilic  Malassezia  species in its 

mycelial form. Species implicated in dermato-
logic diseases includes  Malassezia globosa , 
 Malassezia sympodialis ,  Malassezia sloofi ae , and 
 Malassezia furfur . Warm, humid environment, 
hyperhidrosis, application of oily substances, mal-
nutrition, and immunosuppression are some of the 
factors that increase the predisposition to an infec-
tion. Although we know that Malassezia colonize 
genitalia in nearly half of healthy men, we do not 
know the colonization frequency in females [ 123 ]. 

   Clinical Features 
 Vulvar infection by Malassezia will present in the 
form of pityriasis versicolor [ 124 ] and folliculitis 
[ 125 ]. It usually affects the labia majora as 
reddish- brown to whitish scaly macules. Areas of 
hyperpigmentation may be caused by large mela-
nosomes, vascular ectasia, or orthokeratosis. 
Hypopigmentation can occur especially in darker 
pigmented women. The latter results from azelaic 
acid, a tyrosinase inhibitor that the organisms 
produce. Commonly, not signifi cant pruritus is 
noted. Examination with Wood’s lamp produces 
a dull green fl uorescence and underscores the 
border of the lesion.  

   Histopathology 
 On histologic sections, clusters of round budding 
yeasts (blastoconidia), and short septate hyphae 
(pseudomycelia) can be seen in the stratum cor-
neum (Fig.  6.27a, b ). “Spaghetti and meatballs” is 
the term that has been used to describe the presen-

  Fig. 6.27    ( a ,  b )  Pityriasis versicolor . Clusters of round 
budding yeasts (blastoconidia) and short septate hyphae 
(pseudomycelia) can be seen in the stratum corneum 

(“Spaghetti and meatballs”) ( a ). PAS decorates the fungal 
forms in the stratum corneum ( b )       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Predominant vulvar involvement is rare 

and can be seen in premenarchal girls.  
•   Candida infection frequently affects 

mucosal and modifi ed mucous mem-
branes (e.g., vestibule and labia minora).     

   Pathology Interpretation Pearls 
•    Neutrophils in the stratum corneum 

should raise the suspicious of a fungal 
infection with the differential diagnosis 
of psoriasis.  

•   Due to the overlap with infl ammatory 
dermatosis affecting the vulva, special 
histochemical stains like PAS are often 
needed to reach the correct diagnosis.       

•   Budding yeasts, pseudohyphae, and 
hyphae     

   Differential Diagnosis 
•    Psoriasis  
•   Dermatophytosis       
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tation of yeast and hyphae in skin biopsy and skin 
scrapings analyzed in 10 % potassium hydroxide 
(KOH). No signifi cant infl ammatory reaction is 
elicited in this infection.

      Differential Diagnosis 
 Candida and tinea cruris should be differentiated 
from pityriasis versicolor. The presence of infl am-
matory reaction in the setting of infection would 
point toward candida and tinea cruris. 

       Tinea Cruris 

   Clinical Features 
 Tinea cruris is a superfi cial dermatophyte infec-
tion, which usually involves the inner upper thighs 
and crural folds.  Trichophyton rubrum  is the most 
frequent causative agent, produces a chronic 
infection with frequent extension to the buttocks 
and waist. The lesions are annular, sharply demar-
cated, itchy, red patches with erythematous, scaly, 

advancing borders. Pustules or vesicles may occur 
at the edge. Secondary vulvar involvement may 
occur. Heat, sweating, and friction predispose to 
infection. When topical steroids are inadvertently 
applied, the appearance can change dramatically 
and become nondiagnostic, creating the so-called 
tinea incognito. Although some of the erythema 
and scaling is initially masked by steroid use, the 
infection ultimately becomes more extensive and 
infl ammatory, with papules and pustules. The 
annular confi guration may be a clue in these 
cases. Majocchi granuloma, another commonly 
presentation of infection by  T. rubrum , presents 
with perifollicular erythema in immunocompe-
tent women and deep plaque/nodule in immuno-
suppressed patients [ 126 ].  

   Microscopic Features 
 The epidermis can show areas of spongiosis 
with parakeratosis containing neutrophils. The 
superfi cial fungal infection can be seen between 
normal basket-weaved stratum corneum and 
underlying stratum corneum with hyperkeratosis 
or parakeratosis. This histologic feature is 
call “sandwich sign.” Majocchi granuloma 
shows perifollicular granulomatous infl amma-
tion  associated with neutrophils and lymphocytes. 
In many cases, the dermatophytes in the stratum 
corneum or hair follicle can be seen on H&E- 
stained slides, if not, PAS and GMS stains  usually 
highlight the presence of organisms (Fig.  6.28a–d ).

      Differential Diagnosis 
 Erythrasma is a superfi cial infection caused 
by  Corynebacterium minutissimum  presenting as 
large, slowly enlarging, and confl uent reddish- 
brown macules with variable central clearing and 
poorly defi ned borders. Its clinical presentation can 
be confused with tinea cruris, as both involve inter-
triginous spaces. In erythrasma, the causal organ-
ism  Corynebacterium minutissimum  is an aerobic 
diphtheroid rod highlighted with Gram stain. 
Using the Wood’s lamp, erythrasma acquires a 
bright coral red fl uorescence due to porphyrins pro-
duced by the bacteria. Candida has a predilection 
of mucosal surface involvement. The presence of 
yeasts and pseudohyphae will favor candida over 
dermatophytosis. 

 Summary 
     Clinical Presentation 
•    Usually affect labia majora  
•   Reddish-brown to whitish scaly 

macules     
   Histologic Features 
•    Organism is located in the stratum 

corneum  
•   “Spaghetti and meatballs” appearance     
   Differential Diagnosis 
•    Candida  
•   Tinea cruris       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    The patient should be reassured that 

pityriasis versicolor is not a sexually 
transmitted disease.     

   Pathology Interpretation Pearls 
•    Histochemical stains (e.g., PAS and 

GMS) may help to identify the organism.       
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  Fig. 6.28    ( a – d )  Tinea cruris . Erythematous slightly 
scaly area ( a ). In a background of epidermal spongiosis, 
dermatophytes can be seen in the stratum corneum ( b ) and 

or hair follicles. PAS highlights the fungal forms in the 
epidermal surface and hairs ( c ,  d )       

 Summary 
     Clinical Presentation 
•    Erythematous annular plaques with 

scale and active advancing border     
   Histologic Features 
•    Different degrees of epidermal spongio-

sis and perivascular infl ammation  
•   Neutrophils migration into the stratum 

corneum  
•   “Sandwich sign”: fungal forms entrapped 

between hyper and/or parakeratosis and 
normal stratum corneum  

•   Fungal forms better demonstrated by 
PAS and GMS stains     

   Differential Diagnosis 
•    Erythrasma  
•   Candida       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Wood’s lamp is a convenient and practi-

cal tool to separate tinea cruris from 
erythrasma.  

•   Sample of the scale from the leading 
edge of the rash is the best place to iden-
tify the organism.     

   Pathology Interpretation Pearls 
•    Multiple sections through the block 

may be necessary to fi nd the fungal 
forms in Majocchi granuloma.  

•   Subtle changes may be noted, therefore, 
in “normal-appearing skin,” histochem-
ical stains like PAS and GMS stains 
may help to highlight the infection.       

 

M.A. Selim et al.



179

        Protozoal Infections 

   Trichomoniasis 

 Trichomoniasis is a sexually transmitted infection 
caused by the fl agellated protozoan  T. vaginalis  that 
usually parasites the vagina and urethra. It is believed 
to represent a risk factor for HIV transmission [ 127 ]. 

   Clinical Features 
 Approximately 70 % of the patients are asymp-
tomatic. When this parasitic infection does cause 
symptoms, frequently it is in the form of an acute 
vaginitis, especially symptomatic when coexist-
ing with bacterial vaginitis. The patient experi-
ences a profuse vaginal discharge associated 
with dysuria, dyspareunia, and vaginal soreness. 
The vulva is acutely infl amed with marked 
 erythema and edema, similar to the appearance of 
the vagina described as strawberry. Tricho moniasis 
is also associated with adverse pregnancy outcomes 
and infertility. Diagnosis is reached by examination 
of wet mount, culture, papanicolaou smears, sero-
logic tests, and PCR investigation [ 128 ].  

   Histopathology 
 The examination of the foul smell, yellow-green 
discharge on a wet saline preparation demon-
strates the presence of the motile, fl agellate pro-
tozoan. The parasite measures 23–39 μm in 
length by 5–8 μm wide (Fig.  6.29 ). Four fl agella 

and a fi fth fl agellum are present within the undu-
lating membrane [ 129 ].

      Differential Diagnosis 
 Bacterial vaginosis will have the classic clue cells in 
the papanicolaou-stained sections. Candida infec-
tion will show the yeast, pseudohyphae, and hyphae. 

        Infestations 

   Scabies 

 Scabies is a pruritic cutaneous eruption caused 
by the infestation of the female eight-legged mite 
 Sarcoptes scabiei var. hominis . The dissemina-
tion of the disease occurs by intimate contact or 
fomite transmission, affecting especially areas 

 Summary 
     Clinical Presentation 
•    Asymptomatic  
•   Vaginal discharge and vulva irritation     
   Histologic Features 
•    Identifi cation of the fl agellated parasite     
   Differential Diagnosis 
•    Bacterial vaginosis  
•   Candida       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    The high prevalence worldwide of this 

parasite makes it a public health concern.  
•   Increase the risk of transmission of HIV.  
•   Thorough examination of other sexually 

transmitted diseases is recommended.  
•   Need to be considered in all women 

with vaginal discharge.     
   Pathology Interpretation Pearls 
•    Due to the poor reliability of history 

and  physical fi ndings, trichomoniasis 
depends on laboratory testing.       

  Fig. 6.29     Trichomoniasis . The Pap smear shows the fl ag-
ellated protozoan       
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with low density of folliculosebaceous units and 
thin stratum corneum like web spaces, fl exor 
 surfaces of wrists, waistline, and genitalia. The 
female ectoparasite lives and reproduces in 
spaces created between the stratum corneum and 
granular layer called burrows where she lays eggs 
as part of the 30-day cycle of life. The population 
most affected includes young people in endemic 
areas, elderly, immunocompromised, nursing home 
residents, and resource poor, overcrowded popu-
lations. In developing countries, the average 
of prevalence is 2, 5:1,000 with an estimate of 
300 million cases worldwide, although this data 
is diffi cult to confi rm [ 130 ]. Immunosuppressed 
patients may exhibit an exuberant infestation 
called Norwegian or crusted scabies [ 14 ]. 

   Clinical Features 
 The classic clinical presentation is fi ne tortuous 
superfi cial threadlike lesions or burrows with a 
black dot at the near blind end representing the 
mites. Marked nocturnal pruritus starts approxi-
mately 1 month after infestation, when mite or 
byproducts can elicit sensitization in the patient. 
“Post- scabietic pruritus” and persistent nodular 
scabies can last for months even in the absence of 
the mites. Other clinical presentations include 
 papules, erythematous nodules, and eczematous 
reaction. Commonly scabies is a nuisance; how-
ever, morbidity increases by secondary bacterial 
infections. KOH preparation from skin scrapings 
can demonstrate the mite with its classic eight legs 
measuring 0.4 mm in length, golden spherules or 
scybala, and transparent ovals or eggs (Fig.  6.30 ). 
For clinical atypical forms, PCR can detect the mite 
in skin scrapings.

      Histopathology 
 Sections show the presence of mites underneath 
the stratum corneum associated with epidermal 
spongiosis and superfi cial and deep perivascular 
lymphoeosinophilic infi ltrate (Fig.  6.31a ). Mites 
or its part can be seen in 20 % of cases, even after 
serial sectioning.  S. Scabies  is characterized by 
oval, ventrally fl attened body with four pairs of 
legs and numerous cuticular spines (Fig.  6.31b ). 
Scabietic spines are circular on cross section, 
with polarize light they show dark center and 

peripheral birefringence [ 131 ]. Eggs can be 
detected in the burrows as small geometric round 
to oval structures with few organelles; after 
hatching, the remnants simulate “pigtails” 
(Fig.  6.31c ). A female mite can lay between 60 
and 90 eggs during her life span. Fecal pellets or 
“scybala” can be seen in the burrows as golden 
globules showing stippled birefringence under 
polarized light. In some cases, only indirect evi-
dence of the mite in the form of fecal material 
or ova is identifi ed (Fig.  6.31d ). In Norwegian 
scabies, the epidermis acquires a psoriasiform 
hyperplasia with hyperkeratosis and parakerato-
sis infested by numerous mites [ 132 ]. However, 
allergic symptoms like pruritus are not so 
pronounced.

      Differential Diagnosis 
 Demodex mites are intrafollicular parasites com-
monly encountered in areas rich in follicular seba-
ceous units. It can be separated from  S. scabiei  
because of their elongated bodies with prominent 
head and neck and intrafollicular habitat. In addi-
tion, they do not cause pruritus. Dermal hypersen-
sitivity reactions can be elicited by multiple stimuli 
like scabies; the absence of burrows mites and eggs 
extends the potential triggers to drug or light, 
among others. As reaction to the ectoparasite, a 
rich CD30+ reactive population of lymphocytes 
can be seen and create confusion with CD30+ lym-
phoproliferative disorders. In contrast to scabies, 
lymphomatoid papulosis lacks signifi cant noctur-

  Fig. 6.30     Scabies . Skin scrapings show the mite with 
eight legs (Courtesy of Dr Mai Hoang, department of 
Pathology, Massachusetts General Hospital, Boston, MA)       

 

M.A. Selim et al.



181

nal pruritus and burrows containing mites: while 
exhibiting a characteristic presentation of crops of 
papules that spontaneously resolves [ 133 ]. 
Langerhans cells can also be increased in number 
as part of the reaction to the genital infestation 
infestation type: mimicking Langerhan cell histio-
cytosis.. Search for burrows and mites can avoid 
this  pitfall and unnecessary treatment [ 134 ,  135 ]. 

 Summary 
     Clinical Presentation 
•    Burrows, papules, and nodules  
•   Symptoms start usually after 1 month or 

months and half of the infestation.  
•   Marked pruritus, especially at night.     

  Fig. 6.31    ( a – d )  Scabies . The mite is located underneath the 
stratum corneum ( a ). The epidermis shows spongiosis and 
perivascular lymphoeosinophilic infi ltrate. Note the mite 

with numerous cuticular spines that are refractile under 
polarized light ( b ). Other evidence of infestation can be seen 
in the form of “pigtails” or hatched eggs ( c ) and pellets ( d )       

   Histologic Features 
•    Mites in burrows (between stratum cor-

neum and granular layer).  
•   Eggs remnants or “pigtails,” transparent 

ovals.  
•   Fecal pellets or “scybala,” golden-brown 

globules of 1–10 μm in diameter.  
•   Under polariscopic light, birefringence 

reaction is created by spines and scyb-
ala; mite bodies and egg cases are not 
polarizable.     

   Differential Diagnosis 
•    Demodex mites  
•   Dermal hypersensitivity reactions  
•   Demodex mites  
•   Lymphomatoid papulosis  
•   Langerhans cell histiocytosis       
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       Pubic (Crab) Lice 

 Pediculosis pubis (pubic lice, crab lice) is caused 
by the blood-sucking  Phthirus pubis  and affects 
10 % of the population worldwide [ 136 ]. This 
obligatory and highly contagious human parasite 
is transmitted by sexual contact, frequently in 
combination with other sexually transmitted 
 diseases. Although it is considered a sexually 
transmitted disease, pubic lice infestation is not a 
reportable condition in the United States. Clinical 
confi rmation can be reached by identifi cation in 
skin scraping with a light microscope and min-
eral oil of adult parasites and/or viable eggs 
(nits) (Fig.  6.32 ) on hair shafts [ 136 ]. An adult 
female can lay 300 eggs; after 1 week, the eggs 
hatch and these nymphs will mature to adults in 
10 days.

     Clinical Features 
 The clinical presentation is dominated by severe 
pubic itch that worsen at night. It is believed that 
the latter is the result of a hypersensitivity reac-
tion to feeding lice. Clinical fi ndings include blue 
macules (maculae ceruleae) or feeding sites, ery-
thema, and excoriations [ 137 ]. Identifi cation of 
 Phthirus pubis  adult parasite and nits can be done 
with the naked eye if the clinician suspects this 
diagnosis.  

   Histopathology and Differential 
Diagnosis 
 In general, lice does not keep attached to their 
host after feeding; therefore, the histologic sec-
tions of the lesion of the bite site may show 
ulceration and a perivascular mixed infl amma-
tory reaction with eosinophils. The adult parasite 
of 0.8–1.2 mm length has three pairs of legs; 
the fi rst pair vestigial and the other two in the 
form of claws. The body is as wide as long, 
allowing grasping widely the spaced pubic hair. 
On histologic cut surface, the parasite shows a 
chitinous body containing straight muscle and red 
blood cells within the gut. The mouthparts can be 
pigmented. Its histomorphology has large overlap 

  Fig. 6.32     Pubic lice . Egg (nit)       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Signifi cant public health problem.  
•   Pruritus can persist even in the absence 

of active infestation.  
•   Increased morbidity due to secondary 

bacterial infection.  
•   KOH preparation and PCR of skin 

scrapings can be useful diagnostic tools.     
   Pathology Interpretation Pearls 
•    Commonly, mites are not captured in 

the specimen planes of sections; serial 
sections and polarization can be useful 
diagnostic tools.  

•   Scabies is one of the pitfalls for CD30+ 
lymphoproliferative disorders.  

•   Before diagnosing Langerhans cell his-
tiocytosis in the genital area, consider 
the possibility of scabietic infestation 
as trigger of increased number of 
Langerhans cells.       
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with ticks like Amblyomma ticks and/or Ixodes 
ticks. Scraping of the skin for the adult parasite 
and search for nits in the hair shafts would clarify 
the diagnosis. Clinically, white piedra and tricho-
mycosis pubis are also differential diagnosis. 
White piedra caused by  Trichosporon mucoides , 
 Tricho sporon asteroids ,  and Trichosporon cuta-
neum  can be diagnosed by direct observation of 
the hair shaft nodule with 10–15 % KOH prepara-
tion on a glass slide. The nodule will reveal 
hyphae, blastoconidia, and arthroconidia attached 
to the hair shaft. On the other hand, trichomycosis 
is a bacterial infection of hair shafts in sweat 
gland-bearing areas. Hair cultures showing the 
growth of the anaerobic diphtheroids will confi rm 
the diagnosis. 

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    The presence of eggs attached to the hair 

shafts in the pubis is not an evidence of 
active disease as it can be empty eggs.  

•   These patients need to be thoroughly 
investigated for other sexually transmit-
ted diseases.  

•   Digital epiluminescent dermatoscopy    
can help to identify the ectoparasite.     

   Pathology Interpretation Pearls 
•    Evaluation of the adult parasite and nits 

will confi rm diagnosis.  
•   Advise the submission of hair shafts to 

work up the differential diagnosis of 
white nodules attached to the hair shaft.  

•   Direct inspection of hair shafts search-
ing for fungal forms and culture for bac-
teria can rule out white piedra and 
trichomycosis pubis.       

 Summary 
     Clinical Presentation 
•    Pruritus, especially at night  
•   Maculae ceruleae or feeding site and 

excoriations  
•   Secondary bacterial folliculitis     
   Histologic Features 
•    Phthirus pubis: 0.8–1.2 mm long adult 

parasite with three pair of legs  

•   Nits (eggs): white minute gritty projec-
tions attached to hair shaft     

   Differential Diagnosis 
•    White piedra  
•   Trichomycosis pubis       

6 Infectious Diseases and Infestations of the Vulva



184

  Fig. 6.33    Vignette 1. Deep necrotic ulcer in the labia majora       

 Vignette 1 
  Clinical history : 12-year-old girl with a painful deep and necrotic ulcer in the labia majora with 
yellow adherent membrane (Fig.  6.33 ). Tonsillitis and adenopathy are also noted. The patient 
denies to be sexually active.

    Microscopic description : Sections show epidermal ulceration with necrosis of adnexal struc-
tures (Fig.  6.34a ). Florid lymphoplasmacytic infi ltrate with abundant neutrophils is noted 
(Fig.  6.34b ). The vessels show thrombosis with presence of infl ammation in the wall (Fig.  6.34c ).

 Case Vignettes

(continued)
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    Diagnosis : Epstein–Barr virus vulvar ulcer 

  Discussion : The presence of a vulvar ulcer in prepuberal girls is of concern. Although aph-
thous ulcers can be seen in this population, the deep necrotic ulcer with irregular borders is 
somewhat unusual for that clinical diagnosis. The presence of ulcer with necrotic folliculose-
baceous units raises the differential diagnosis of herpes virus infection; however, the classic 
viral cytopathic changes like multinucleation of keratinocytes with molding nuclei and mar-
gination of chromatin are not seen. The detection of tonsillitis and adenopathy or mononucle-
osis-like symptoms raises the concern for EBV infection. The latter is a known etiology of 
vulvar ulcers in nonsexually active prepuberal girls. Serologies demonstrating acute infection 
will confi rm the diagnosis. 

  Fig. 6.34    ( a – c ) Vignette 1. Epidermal ulceration with necrosis of adnexal structures ( a ). Mixed acute and 
chronic infl ammation is noted ( b ) as well as vascular thrombosis ( c )       
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  Fig. 6.35    Vignette 2. Vulvar ulcerated polypoid mass       

 Vignette 2 
  Clinical history : 26-year-old HIV + pregnant woman with mass in the vulva (Fig.  6.35 ).

    Microscopic description : Section shows pseudoepitheliomatous epidermal hyperplasia 
(Fig.  6.36a ) overlying a massive lymphoplasmacytic infi ltrate (Fig.  6.36b ) with pockets of 
acute infl ammation. Keratinocytes with multinucleated molding nuclei exhibiting margination 
of the chromatin are noted (Fig.  6.36c ). Immunohistochemical stains for herpes virus simplex 
is positive (Fig.  6.36d ).

(continued)
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    Diagnosis : Chronic hypertrophic herpes infection 

  Discussion : Patients suffering from HIV infection may develop unusual and severe clinical 
presentation of herpes virus infection. Lesions in this clinical setting may be increasing in size 
and number, remarkably painful, and slow to heal. In addition, hypertrophic or verrucous pre-
sentation may be identifi ed. Clinically, the chronic hypertrophic herpes needs to be  differentiated 
from squamous cell carcinoma. The lack of signifi cant cytologic atypia, atypical mitosis, and 
desmoplastic reaction coexisting with viral cytopathic changes supports the diagnosis of herpes 
infection. Immunohistochemical stains assist in diagnosis and subtyping of the virus. 

  Fig. 6.36    ( a – d )  Vignette 2 . Pseudoepitheliomatous hyper plasia ( a ) overlying a massive lymphoplasmacytic infi l-
trate ( b ). Keratinocytes with multinucleated molding nuclei are noted ( c ). Immunohistochemical for herpes viral 
simplex reacts with these cells ( d )       
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 Vignette 3 
  Clinical history : 41-year-old woman with clinical history of “wart nonresponsive to treatment,” 
concerning for dysplasia. 

  Microscopic description : Well-circum scribed cup-shaped epidermal acanthosis with hyperkeratosis 
and degenerated keratinocytes with retained or loss nuclei (Fig.  6.37a, b ). The keratinocytes of the 
granular and spinous layers show variable amount of vacuolar and reticular degeneration with coarse 
keratohyaline granules and eosinophilic material arranged in granules and strands (Fig.  6.37c ). Mild 
perivascular chronic infl ammation and dilated papillary vessels are identifi ed.

    Diagnosis : Epidermolytic acanthoma 

  Discussion : Epidermolytic hyperkeratosis (EPH) is an abnormality of epidermal maturation charac-
terized by hyperkeratosis associated with keratinocytes with clear spaces, eosinophilic perinuclear 
globules (“cell within a cell”) or bands, reticular degeneration, and variably sized basophilic gran-
ules. All the previously enumerated changes affect predominantly the granular and spinous  layers. 

  Fig. 6.37    ( a – d )  Vignette 3 . Well-circumscribed cup-shaped epidermal acanthosis ( a ) with focal papillomatosis 
( b ). Keratinocytes in the granular and spinous layers show vacuolar and reticulated degeneration, coarse kerato-
hyaline granules, and eosinophilic material arranged in granules and strands ( c ). Although HPV lesion shows 
coarse keratohyaline granules, these lesions are characterized by koilocytes ( d )       

(continued)
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EPH can be seen not only as part of ichthyosis but also in other keratinization  disorders and even be 
a random event. The cutaneous manifestations of generalized or localized EPH are caused by muta-
tions in the genes encoding keratins 1 and 10. 

 When EPH changes are noted in a benign localized proliferation of keratinocytes, it 
has been named epidermolytic acanthoma. Genital location is the most common location for solitary 
epidermolytic acanthomas [ 138 ]. Due to the clinical presentation as a small keratotic plaque, fre-
quently they are clinically thought to be HPV lesions (e.g., verruca vulgaris or condyloma acumina-
tum), resulting in concern of sexually transmitted disease for the patient and potential unnecessary 
treatment. The thick keratohyaline basophilic granules and the occasionally papillomatous epider-
mis add to this confusion. However, HPV lesions will show koilocytes as evidence of the viral infec-
tion, not seen in epidermolytic hyperkeratosis [ 139 ] (Fig.  6.37d ). When in doubt, immunohistochemical 
stains or CISH can confi rm the absence of viral particles in epidermolytic hyperkeratosis. 

 Abbreviations 

   CMV    Cytomegalovirus   
  EBV    Epstein Barr virus   
  HPV    Human papilloma virus   
  HSV    Herpes simplex virus   
  LGV    Lymphogranuloma venereum   
  MC    Molluscum contagiosum   
  SCCIS    Squamous cell carcinoma in-situ   
  STD    Sexual transmitted diseases   
  VZV    Varicella-zoster virus    
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           Introduction 

    The number of melanocytes and melanin density 
is highest in genital skin relative to other ana-
tomic regions. In addition, physiologic hormones 
and environmental factors affect melanocytes 
and melanin production [ 1 ,  2 ]. Not surprisingly, 
pigmentary alterations of the vulva are frequently 
encountered in clinical practice, in roughly 1 of 
10 patients (mean, 7.6 %; range, 2.1–10.5 %) 
[ 3 – 5 ]. These lesions can be divided by whether 
the pigmentation is increased (hyperpigmentation) 
or decreased (hypopigmentation). Patients may 
present with concern about the areas of pigment 
alteration, but the majority is unaware of their 
lesions, particularly the hyperpigmented ones [ 4 ,  6 ]. 
Not uncommonly, the clinician fi rst detects these 
pigmentary changes during a gynecologic exami-
nation. With respect to increased pigmentation, 
in a consecutive prospective series of 301 women, 
approximately 12 % of the patients had either a 
pigmented lesion or hyperpigmentation. Of the 
pigmented lesions (10.3 %), the majority were 
circumscribed lentigines (a.k.a. genital or vulvar 

melanosis) (7 %), followed by melanocytic nevi 
(2.3 %), seborrheic keratosis (0.3 %), and heman-
gioma (0.7 %). Included in the category of patchy 
or diffuse hyperpigmentation (2 %) were cases 
of post-infl ammatory pigment changes (1.7 %) 
and pigmented vulvar intraepithelial neoplasia 
(VIN) (a.k.a. Bowen’s disease) (0.3 %) [ 4 ]. The 
diversity of clinical and histologic characteristics 
of these pigmented disorders on mucous mem-
branes and anogenital skin are less straightfor-
ward compared to other cutaneous surfaces. 
Large, irregular patches and plaques can mimic 
melanoma, whereas small, banal-appearing 
 papules can represent melanoma. White patches 
can signify lichen sclerosus, vitiligo, or hyper-
keratosis in the context of an eczematous 
 der matosis. Hence, biopsy is crucial in the 
accurate diagnosis and effective management of 
women presenting with vulvar pigmentation 
abnormalities.  

   Hyperpigmentation 

   Physiologic Hyperpigmentation 

   Clinical Features 
 Physiologic hyperpigmentation can be mistaken 
for a disorder of hyperpigmentation. It is charac-
terized by symmetric, asymptomatic hyperpig-
mentation on the external genitalia in women 
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who are naturally dark complexioned and in 
women experiencing hormonal infl uences due to 
pregnancy and infertility therapy [ 7 ]. These pig-
mented patches are ill defi ned and accentuated on 
the tips of the labia minora, perianal skin, and, 
often, the posterior vestibule. Key to clinical 
diagnosis is the following fi ndings: symmetric 
distribution, lack of symptoms, absence of sur-
face change, and pigmentation that is accentuated 
on the labia minora [ 7 ]. Adrenal insuffi ciency 
(Addison disease) and hyperadrenocorticism 
(Cushing disease/syndrome) can also manifest as 
genital hyperpigmentation similar to physiologic 
hyperpigmentation as well as diffuse hyperpig-
mentation of sun-exposed areas, scars, and 
regions of friction [ 8 ,  9 ]. In these settings, high 
levels of alpha-melanocyte-stimulating hormone 
(α-MSH) are believed to be responsible for the 
hyperpigmentation [ 10 ].  

   Histopathology 
 Physiological hyperpigmentation is a clinical 
diagnosis. Skin biopsy is usually nondiagnostic or 
demonstrates an increase of melanin in the melano-
cytes and basal keratinocytes [ 11 ]. This histopatho-
logic pattern is similar to cases of genital melanosis 
described below (e.g., presence of melanin inconti-
nence, pattern of epidermal melanization, presence 
of dendritic melanocytes, and type of epidermal 
acanthosis). However, while the histologic fi ndings 
overlap, the clinical pattern of pigmentation facili-
tates making the correct diagnosis.     

   Melanotic Macule (a.k.a. Vulvar 
Melanosis, Vulvar Lentiginosis) 

   Clinical Features 
 Various terms have been used to describe this 
entity with the most common ones including 
 vulvar melanotic macule, vulvar melanosis, geni-
tal melanosis, and vulvar lentiginosis [ 12 – 16 ]. 
Vulvar melanosis is a fairly common, benign con-
dition and comprises approximately 68 % of pig-
mented vulvar lesions [ 4 ]. Similar clinical and 
histopathologic features occur in penis, perianal 
region, lip, oral mucosa, conjunctiva, volar sur-
faces, and the nail apparatus [ 8 ]. Most of the time, 
vulvar melanotic macules go unnoticed by the 
patient, as they are asymptomatic and small. 
Rarely, they are accompanied by pruritus. 
Melanotic macules predominantly occur on the 
mucosal surfaces of the vulva rather than the kera-
tinized skin. The labia minora and posterior vesti-
bule are the sites most commonly involved [ 16 ]. 
They may, however, occur throughout the vulva 
including the medial labia majora, introitus, 
perineum, vagina, and uterine cervix [ 9 ,  17 ]. 
Vulvar melanosis is commonly encountered in 
premenopausal women, but when young girls are 
affected, several syndromes should be considered: 
Bannayan-Riley-Ruvalcaba syndrome, Peutz- 
Jeghers syndrome, Cockayne syndrome, NAME 
(nevi, atrial myxoma, myxoid neurofi bromas, 
ephelides) syndrome, LEOPARD (lentigines, 

 Summary 
     Clinical presentation 
•    Symmetric, asymptomatic hyperpig-

mentation of the external genitalia  
•   Ill defi ned and accentuated on the labia 

minora     
   Histologic Features 
•    May demonstrate an increase of mela-

nin in the melanocytes and basal 
keratinocytes     

   Differential Diagnosis 
•    Genital melanosis       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Physiologic hyperpigmentation is a 

clinical diagnosis  
•   Adrenal insuffi ciency (Addison’s disease) 

and hyperadrenocorticism (Cushing’s 
disease/ syndrome) can also manifest as 
genital hyperpigmentation similar to 
physiologic hyper pig mentation     

   Pathology Interpretation Pearls 
•    Histologic pattern similar to genital 

melanosis       
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electrocardiographic conduction abnormalities, 
ocular hypertelorism, pulmonary stenosis, abnor-
mal genitalia, retarded growth and deafness) syn-
drome, LAMB (lentigines, atrial myxomas, blue 
nevi) syndrome, Cushing disease, Carney syn-
drome, Laugier-Hunziker syndrome, and Albright 
syndrome [ 7 – 9 ]. Vulvar melanosis has been 
described in all races [ 8 ,  12 ,  14 ,  15 ]. 

 Clinically, genital melanosis (vulvar melanotic 
macule/patch) presents as a single or multiple 
macules of brown to blue-black pigment, which 
may coalesce [ 7 ] and range from a few millime-
ters up to several centimeters in size [ 18 ]. These 
patches can appear uniform and well circum-
scribed but sometimes are asymmetric with very 
irregular contours meeting the “ABCD” (asym-
metry, irregular borders, multiple colors, and 
diameter >5 mm) clinical criteria for melanoma 
(Fig.  7.1 , left panel); therefore, a biopsy is required 
to establish the diagnosis. Melanotic macules and 
patches may have alternating areas of pigmented 
and normal mucosa resembling areas of regres-
sion. Unlike melanoma, vulvar melanosis is not 
associated with palpable nodules, induration, or 
ulceration [ 13 ]. Regarding terminology, some 
authors advocate the use of lentiginosis for clini-
cally small, less than 5 mm, well-circumscribed 
tan-brown to blue-black hyperpigmented areas 
and reserve genital melanosis for large, ≥ 5 mm 
macules with irregular borders [ 4 ,  6 ]. However, 
we prefer the term genital melanosis over lentigi-
nosis because  melanosis specifi cally highlights 
the dominant  histopathologic fi nding of pig-
mented/melanized keratinocytes.

   The underlying cause and pathogenesis for 
vulvar melanosis is unknown, but it appears to be 
a reactive phenomenon [ 19 ] showing features that 
overlap with post-infl ammatory hyperpigmentation, 
as it is known to occur in the setting of lichen 
sclerosus [ 20 – 22 ] and frequently associated with 
subepithelial fi brosis, melanophages, and sparse 
infl ammatory infi ltrates [ 23 ]. Some cases have 
been reported in patients with a clinical history of 
oral contraceptive usage [ 13 ] or psoralen ultravi-
olet A (PUVA) treatment [ 16 ]. Also, some con-
sider the possibility that a defect in the normal 
transport of melanin to the  suprabasal keratino-

cytes of the epidermis is responsible for the basal 
layer hyperpigmentation [ 24 ]. This theory is in 
line with the concept of “chromatic tendency” 
which determines the development of hyperpig-
mentation or hypopigmentation based on the 
robustness or lack thereof of melanocyte function 
and viability [ 25 ]. Lastly, no association has been 
shown between human papillomavirus (HPV) 
infection and vulvar melanotic macules [ 26 ]. 
However, reports in the literature of pigmented 
warts, frequent occurrence of pigmented high-
grade vulvar intra epithelial neoplasia (VIN-3), 
and lentiginous melanocytic proliferations occur-
ring in pigmented/nonpigmented warts and VIN 
as well as a possible association of HPV DNA 
with genital nevi and melanoma [ 27 ,  28 ] appear 
to provide indirect evidence of HPV infection 
inducing vulvar pigmentation in some instances. 
In a recent study of pigmented anogenital intraep-
ithelial neoplasia [ 29 ], the main mechanisms of 
pigmented squamous intraepithelial neoplasia of 
the anogenital area include melanin incontinence 
and occurrence of melanin in dysplastic keratino-
cytes. Colonization of the dysplastic epithelium 
by dendritic melanocytes appeared to contribute 
but was rarely a prominent feature. 

 Vulvar melanosis tends to remain static, 
although new lesions may evolve over time [ 23 ]. 
Despite sometimes presenting with alarming fea-
tures clinically indistinguishable from melanoma 
[ 13 ], genital melanosis is a benign entity as no 
reports of progression to vulvar melanoma exist. 
Nevertheless, cases of concomitant genital 
 melanosis and melanoma of the urinary bladder, 
vulva, and/or vagina have been reported, suggest-
ing a possible role of this pigmented lesion in the 
pathogenesis of melanoma [ 27 ,  28 ,  30 ]. In addi-
tion, vulvar melanosis is infrequently associated 
with lichen sclerosus, which is a known risk 
factor for squamous cell carcinoma [ 31 ] and has 
been reported in association with melanoma 
[ 27 ,  28 ]. Therefore, clinical follow-up of these 
patients would be a reasonable, prudent approach 
as a small, but increased association with mela-
noma exists. In syndrome-associated genital mel-
anosis, the prognosis depends on the specifi c 
abnormalities of the syndrome.  
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   Histopathology 
 In general, there is increased melanin pigmenta-
tion within the keratinocytes, most prominent at 
the tips of the rete ridges, with normal or slightly 
increased number of melanocytes arranged as 
solitary units with no signifi cant cytologic atypia 
or pagetoid upward migration [ 26 ] (Fig.  7.1 , right 
panel). Because of the latter fi nding and the lack 
of nest formation, the term “genital lentiginosis” 
has been advocated by some [ 16 ]. In contrast to 
true melanocytic neoplasms, the lesional melano-
cytes are separated by keratinocytes and associ-
ated with an increased ratio of single melanocytes 
to keratinocytes along the basement membrane 
zone [ 26 ]. In some cases, the melanocytes have 
prominent dendritic processes containing mela-
nin extending up into the upper epidermis [ 32 ]. 
Overall these descriptions match those described 
by Chapel et al. [ 24 ] for volar melanotic macules: 
(1) increased melanization of the basal keratino-
cytes only; (2) increased melanization of all 
 keratinocytes (basal, spinous, and corneal); or 
(3) prominent dendritic melanocytes with scant 
pigmentation of adjacent keratinocytes [ 22 ]. 

 Elongation of the rete ridges due to mild 
 keratinocytic hyperplasia coupled with melanin 
incontinence (free melanin in the papillary dermis) 

and dermal melanophages can also be observed in 
vulvar melanotic macules. These fi ndings overlap 
with post-infl ammatory hyperpigmentation. An 
example of this phenomenon is genital melanosis 
coexisting with lichen sclerosus, where fi brosis of 
the papillary dermis is intermixed with melano-
phages, lymphocytes, and sclerotic collagen, in 
addition to the presence of hypermelanotic basal 
keratinocytes of a melanotic macule [ 20 ,  22 ,  33 ] 
(Fig.  7.2 ). While these changes mimic regression 
(e.g., regressed melanoma) [ 20 ], this constellation 
of histopathologic fi ndings also fulfi lls minimal 
criteria for the diagnosis of lichen sclerosus [ 22 ] as 
well as melanotic macules [ 24 ]. Thus, it appears 
that an infl ammatory milieu could induce mela-
notic macules; or conversely, genital melanotic 
macules can elicit a host immune response that 
progresses from a lichenoid host response to lichen 
sclerosus.

      Differential Diagnosis 
 Vulvar melanosis needs to be differentiated 
from melanoma, benign melanocytic nevi, and 
post- infl ammatory hyperpigmentation. The 
most important differential diagnosis is mela-
noma in situ. The larger the melanotic macule 
(e.g., >5 mm) and the more severe the irregularity 

  Fig. 7.1    Vulvar melanosis. 
An asymmetric, poorly 
circumscribed, variegated 
patch mimicking mela-
noma is evident ( left 
panel ). Histopathologically, 
vulvar (genital) melanosis 
exhibits, in most cases, 
increased melanization of 
the basal keratinocytes, 
subepithelial fi brosis, and 
free melanin and melano-
phages in the submucosa 
( right panel )       
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of its borders, the greater the indication to 
biopsy to exclude the presence of melanoma in 
situ; patients with large or numerous macules of 
vulvar melanosis should be biopsied to confi rm 
the diagnosis as the distinction from melanoma 
in situ cannot be made clinically with absolute 
certainty. In melanoma in situ, there is a signifi -
cant increase of melanocytes along the basal 
layer of the epidermis that exhibits cytologic 
atypia and may form variably sized nests or 
extend into the spinous layer (pagetoid upward 
migration). Furthermore, mitoses may be pres-
ent. Immuno histochemical studies are usually 
not necessary for the diagnosis of most vulvar 
melanotic macules because the presence of 
melanoma can be excluded by routine light 
microscopy [ 16 ]. However, in diffi cult cases, 

immunohistochemistry with Mart-1 and/or MiTF 
can be helpful in excluding melanoma in situ by 
demonstrating the absence of nests, lack of pag-
etoid upward migration, and/or no confl uence of 
melanocytes along the basement membrane zone 
(similar to criteria applied in sun-damaged skin 
for lentigo maligna)    [ 34 ]. In melanocytic nevi, the 
melanocytes form nests along the dermal-epider-
mal junction in a predictable and circumscribed 
fashion. In contrast, per defi nition, no melano-
cytic nests are seen in  vulvar melanosis. In post-
infl ammatory hyperpigmentation, the basal 
layer of the epidermis is usually not hyperpig-
mented and the pigmentation is  primarily due to 
the increase of melanophages and free melanin 
in the superfi cial dermis. See Vignette 1 at the 
end of this chapter.     

  Fig. 7.2    Vulvar melanosis. Warthin-Starry stain is an 
effective histochemical stain for demonstrating the den-
sity and distribution of melanin within the epidermis and 
papillary dermis. Compared to routine hematoxylin and 
eosin staining ( a  and  c ), Warthin-Starry stain highlights 
the circumscription of mucosal pigmentation and demon-
strates that most of the melanin is located in the basal 

keratinocytes with lesser melanin deposition in the spi-
nous and corneal layers. In addition, free melanin and 
melanophages are readily seen in the submucosa ( b  and  d ). 
Subepithelial fi brosis commonly underlies these pigmen-
tary changes, with or without lymphocytic infi ltrates and 
histologic features highlighting the overlap of genital 
melanosis with post-infl ammatory hyperpigmentation       
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   Post-infl ammatory 
Hyperpigmentation 

   Clinical Features 
 Post-infl ammatory hyperpigmentation, as the 
name implies, is pigmentation that occurs in the 
setting of a genital eruption that has an infl amma-
tory component, particularly one that is directed 
at the epithelium [ 7 ,  35 ]. Damage to the base-
ment membrane zone, keratinocytes, and/or 
melanocytes allows melanin pigment to drop out 
of the epidermis into the dermis, most of which 
will be engulfed by macrophages (melano-
phages). Patients of all skin types can be affected, 
but it is more common and most pronounced in 
patients with darker skin. Notably, in dark-skin 
individuals, ongoing infl ammation can appear 
more brown than red giving the impression of 
hyperpigmentation. Clinically, post- infl ammatory 
hyperpigmentation presents as macules and 
patches with different shades of brown and gray 
(due to dermal melanin) and is usually asymmet-
ric compared to the symmetry of physiologic 
hyperpigmentation (Fig.  7.3 ). Common causes 
include eczema (i.e., allergic or irritant contact 
dermatitis and seborrheic dermatitis) particularly 
those associated with chronicity such as lichen 
simplex chronicus, lichen sclerosus, lichen 
planus, lichenoid drug eruption, or fi xed drug 
eruption [ 7 ,  32 ]. Typically, post-infl ammatory 
hyperpigmentation is asymptomatic, as the pri-
mary process has resolved. Occasionally, symp-
toms related to the underlying causative skin 
disorder are present such as pruritus. Many times, 
the diagnosis can be made clinically based on the 
distribution and pattern of pigmentation as well 
as the history or clinical signs of an infl ammatory 
process. However, there are some instances 
where clinical presentation is atypical, raising 
concern for melanoma; in those cases, the diag-
nosis should be confi rmed with a biopsy. Lastly, 
the dark macules and patches of post- 
infl ammatory hyperpigmentation are long lasting 
and diminish only slowly, if at all [ 7 ]. Control of 
the underlying causative infl ammatory dermato-
sis is the most effective mode of management.

 Summary 
     Clinical Presentation 
•    Melanotic macules are asymptomatic, 

small (<0.5 cm), well- circumscribed, 
black macules.  

•   A minority are large macules/patches 
showing multiple macules with irregular 
borders, variegated pigmentation, and 
skip areas.     

   Histologic Features 
•    Hyperpigmentation of the basal kerati-

nocytes with prominence, but not 
increase of mostly dendritic 
melanocytes  

•   Subjacent mucosal melanophages and 
fi brosis  

•   Absence of melanocytic nests, cytologic 
atypia, pagetoid scatter     

   Differential Diagnosis     
•    Post- infl ammatory hyperpigmentation  
•   Lentiginous junctional melanocytic 

nevus  
•   Melanoma in situ       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Can have variegated color and very 

irregular contours raising concern for 
melanoma     

   Pathology Interpretation Pearls 
•    Hyperpigmentation of the basal kerati-

nocytes can be subtle  
•   Comparing the hyperpigmented areas 

with the adjacent normal, non-hyper-
pigmented epidermis may provide the 
only clue     

   Immunohistochemical/Molecular Findings 
•    In diffi cult cases immunohistochemistry 

for Mart-1 and/or MiTF-1 can be helpful 
in excluding melanoma in situ       
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      Histology 
 There is increased melanin and melanophages in 
the papillary dermis or submucosa and around 
blood vessels (Figs.  7.3  and  7.4 ). In addition, 
there may be increased amount of melanin within 
the basal layer of the epidermis although that is 
not usually the case. Occasionally, a superfi cial 
perivascular lymphocytic infi ltrate and a mild 
increase in papillary dermal fi broblasts and col-
lagen are present [ 32 ]. Usually, no evidence of 
the underlying causative dermatosis is identifi ed 
by the time the patient presents for evaluation of 
vulvar pigmentation.

      Differential Diagnosis 
 The differential diagnosis includes physiologic 
hyperpigmentation of the vulva and vulvar mela-

nosis. Physiologic hyperpigmentation commonly 
occurs in dark-skin individuals and can change 
with different physiologic states such as preg-
nancy or the use of oral contraceptives. It is char-
acterized by symmetric hyperpigmentation of the 
vulvar region, particularly in the perianal skin, 
posterior introitus, and the tips of the labia minora 
[ 7 ,  9 ]. The skin biopsy is usually nondiagnostic, 
although an increase of melanin and melano-
somes in the melanocytes and basal keratinocytes 
has been reported [ 7 ]. Also, no dermal changes 
such as fi brosis or melanin incontinence would 
be present as these fi ndings are expected for post- 
infl ammatory hyperpigmentation. In general, if 
the pattern of hyperpigmentation is irregular, a 
biopsy to rule out a melanocytic lesion should be 
performed. Furthermore, since post- infl ammatory 

  Fig. 7.3    Post-infl ammatory hyperpigmentation due to 
lichen sclerosus. This is an example of an early lesion of 
lichen sclerosus presenting as an irregular, variegated 
brown and white patch, which occurs in 2 % of the cases 
[ 22 ]. The varying degrees of hyper- and hypopigmenta-
tion ( a ) are associated histopathologically with an irregu-

larly melanized basal keratinocytic layer, fi brosis and 
sclerosis of the submucosa, lymphocytes infi ltrating the 
fi brosis and basal layer, and rare melanophages ( b ,  c ). The  
( c ) exhibits features that fulfi ll proposed minimal criteria 
for diagnosis of lichen sclerosus [ 22 ]       
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hyperpigmentation can occur in patients with 
lichen sclerosus, and the latter disease is a risk 
factor for squamous cell carcinoma or melanoma 
[ 27 ,  28 ,  31 ], skin biopsies are often required in 
these patients to accurately diagnose the nature of 
the hyperpigmentation. Due to hemosiderin depo-
sition, it is possible that vulvar purpura and/or 
plasma cell vulvitis could mimic post- infl ammatory 
hyperpigmentation [ 37 ], albeit these disorders are 
consequences of chronic infl ammation and/or 
irritation. If there is doubt histologically regarding 
the nature of the pigment, the use of iron and 
Fontana-Masson stain can be helpful; the former 
will highlight hemosiderin whereas the latter 
melanin. Positive iron staining due to hemosiderin 
formation from chronic localized hemorrhage 
found in pigmented purpuras and plasma cell 

vulvitis would be confi rmatory. See Vignette 2 at 
the end of this chapter.     

  Fig. 7.4    Post-infl ammatory hyperpigmentation due to 
fi xed drug eruption. Fifty-eight-year-old woman presents 
complaining of recurring episodes of pruritus, swelling, 
and irregular vulvar pigmentation. Biopsy shows melano-
phages in the papillary dermis, irregular melanization of 
basal keratinocytes, and smudging of the basement mem-

brane zone without signifi cant infl ammation consistent 
with a quiescent lesion of fi xed drug eruption ( a ,  b ). 
Curiously, dermal sclerosis associated with dilated lym-
phatic spaces is also present ( c ). These later fi ndings raise 
the possibility of early, evolving lichen sclerosus [ 36 ]       

 Summary 
     Clinical Presentation 
•    Depends on the underlying infl amma-

tory skin disease  
•   Usually asymptomatic     
   Histologic Features 
•    Melanin pigment and melanophages in 

the superfi cial dermis  
•   Subjacent mucosal melanophages and 

fi brosis  
•   A sparse perivascular lymphocytic infi l-

trate may be present     
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   Acanthosis Nigricans 

   Clinical Features 
 Acanthosis nigricans is a dermatosis that exhibits 
a symmetrical pattern of hyperpigmentation with 
brown, poorly demarcated, thickened velvet- 
textured plaques with verrucous excrescences 
[ 7 ,  9 ]. The most commonly affected areas are the 
fl exural areas of the body, especially the axillae, 
the hair-bearing surface of the vulva, crural 
creases, proximal medial thighs, umbilicus, and 
the neck and face; rarely it can be generalized 
[ 38 ,  39 ]. Because of the accentuation of the 
underlying papillomatous process, it is often 
associated with skin tags within the plaques. 
Acanthosis nigricans is not typically pruritic. 
Native Americans are most commonly affected, 
followed by African-Americans and Hispanics 
[ 40 ]. Acanthosis nigricans can be a cutaneous 
manifestation of a wide variety of less obvious 
internal conditions. Acanthosis nigricans is clas-
sifi ed into fi ve types based on its associations 
[ 41 ]. Type 1 is a hereditary, autosomal-dominant 
genodermatosis, which is exceedingly rare 
(Down syndrome,  FGFR3  mutations, and others) 
[ 32 ,  42 ]. Type 2 is a common asymptomatic man-
ifestation of insulin resistance observed primarily 

in obese individuals [ 43 ,  44 ] associated with 
diabetes mellitus or other endocrinopathies 
(e.g., Cushing disease, Addison disease, or hypo-
thyroidism). Type 3 is associated with obesity 
often in association with a metabolic syndrome. 
Type 4 is associated with various medications 
[ 45 ], especially niacin [ 46 ] and prednisone [ 9 ]. 
Type 5 is a paraneoplastic phenomenon, most 
commonly associated with adenocarcinoma but 
also seen in lymphoma, squamous cell carcinoma, 
and other malignancies [ 47 ]. The malignancy 
can precede, accompany, or follow the onset of 
acanthosis nigricans. 

 Biochemical mechanisms responsible for this 
hyperplastic lesion are unclear and depend on the 
associated disorder but likely involve local cuta-
neous growth factors [ 48 ] leading to the prolifer-
ation of keratinocytes and fi broblasts. Members 
of the tyrosine kinase receptor superfamily 
including epidermal growth factor receptor 
(EGFR), insulin growth factor receptor 1 
(IGFR1), and fi broblast growth factor receptors 
(FGFRs) are some of the factors involved [ 49 ]. 
For example, in women with hyperandrogenism 
and insulin intolerance, anti-insulin receptor anti-
bodies or loss of function mutation in the insulin 
receptor can be found [ 50 ]. In one study, 56 % of 
the women evaluated for hirsutism in a cohort of 
nondiabetic women with documented hyperan-
drogenism had acanthosis nigricans. Interestingly, 
although acanthosis nigricans was found in vari-
ous body sites with different prevalences, vulvar 
acanthosis nigricans was always present in these 
women [ 51 ]. 

 Acanthosis nigricans is benign albeit its course 
depends on the type. Type 1 becomes accentuated 
with time, but it can also regress in older patients. 
The course of type 2 depends on the underlying 
endocrinopathy while type 3 can regress after 
substantial weight loss. Type 4 resolves with 
withdrawal of the causative drug and type 5 with 
treatment of the malignancy. In thin individuals 
who develop acanthosis nigricans, particularly in 
atypical areas without evidence of insulin resis-
tance, or of sudden onset, a thorough investigation 
for an internal malignancy should be performed 
[ 9 ,  52 ].  

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Same distribution with the underlying 

infl ammatory disease     
   Pathology Interpretation Pearls 
•    Increased melanin and melanophages in 

the papillary dermis       

   Differential Diagnosis 
•    Physiologic hyperpigmentation  
•   Genital melanosis  
•   Vulvar intraepithelial neoplasia, 

pigmented       
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   Histopathology 
 Acanthosis nigricans is a noninfl ammatory disor-
der characterized by marked papillomatosis with 
hyperkeratosis and mild acanthosis [ 53 ]. 
Fingerlike dermal papillae are covered by thin 
epidermis with overlying hyperkeratosis [ 54 ] 
(Fig.  7.5 ). A mild hyperpigmentation of the basal 
layer may be noted, but there is no increase of 
melanocytes. The thickened stratum corneum is 
largely responsible for the clinical pigmentation 
and hyperpigmentation found in acanthosis nigri-
cans [ 41 ].

      Differential Diagnosis 
 The differential diagnosis includes lichenifi ed 
eczema and physiologic hyperpigmentation. 
Clinically, lichenifi ed eczema can exhibit hyper-
pigmentation and mimic the velvety texture of 

acanthosis nigricans via accentuation of skin 
markings due to chronic rubbing or irritation [ 7 ]; 
in addition, eczema patients complain of pruritus 
whereas acanthosis nigricans is asymptomatic. 
By histopathology, lichenifi ed eczema shows 
marked acanthosis and vertically oriented colla-
gen bundles separating rete ridges and does not 
exhibit papillomatosis. Clinically, physiologic 
hyperpigmentation does not show the velvety, 
leathery texture of acanthosis nigricans and does 
not display papillomatosis and hyperkeratosis 
[ 9 ]. Some lesions of seborrheic keratosis show 
papillated epidermal hyperplasia indistinguish-
able from acanthosis nigricans; however, its cir-
cumscription, presence of horn pseudocysts, 
acanthotic growth pattern, and/or reticulate 
growth pattern distinguishes it from acanthosis 
nigricans in most instances.      

  Fig. 7.5    Acanthosis nigricans manifests clinically as thick-
ened-appearing, velvety, brown plaques in skinfolds of 
overweight and obese individuals [ 55 ]. Histopathologically, 
acanthosis nigricans is characterized by marked papilloma-
tosis and orthokeratosis coupled with minimal acanthosis 
( a ,  b ). This specimen shows a dermal nodular infl amma-
tory infi ltrate due to an adjacent suppurative folliculitis, 
which is another complication of obesity [ 55 ]. In this 
case, acanthosis nigricans was the secondary diagnosis, 
after confi rmation of the folliculitis       

 Summary 
     Clinical Presentation 
•    Symmetrical, velvety, hyperpigmented 

plaques on the hair-bearing surface of 
the vulva and groins     

   Histologic Features 
•    Papillomatosis and hyperkeratosis but 

with very mild acanthosis  
•   No melanocytic proliferation and no 

dermal infl ammation     
   Differential Diagnosis 
•    Lichenifi ed eczema  
•   Physiologic hyperpigmentation       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Symmetrical hyperpigmentation with 

brown, poorly demarcated, thickened 
velvet-textured plaques with verrucous 
excrescences     

   Pathology Interpretation Pearls 
•    Papillomatous hyperplasia without 

acanthosis       
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   Hypopigmentation 

   Post-infl ammatory 
Hypopigmentation 

   Clinical Features 
 Cutaneous infections (e.g., syphilis, leprosy, her-
pes) and many infl ammatory conditions (atopic 
dermatitis, pityriasis lichenoides chronica (PLC), 
psoriasis, lichen striatus, and lichen sclerosus) 

can induce post-infl ammatory hypopigmentation 
[ 25 ] (Figs.  7.6  and  7.7 ). Atopic dermatitis can 
show pigmentary changes, which can be particu-
larly severe if high-potency corticosteroids are 
used [ 57 ]. In addition, cutaneous injuries from 
dermatologic procedures (such as laser therapy 
or cryotherapy), irritants (chemical peel), or 
burns can also lead to the same result [ 58 ]. The 
pathogenesis is not well understood as the mela-
nocytes can react with normal, increased, or 
decreased melanin synthesis to the insult. 

  Fig. 7.6    Hypopigmentation: vitiligo and lichen sclerosus. 
Vitiligo manifests as loss of pigmentation without any 
other cutaneous or mucosal fi ndings ( a ). Warthin-Starry 
or Fontana-Masson stain shows a loss of epidermal mela-
nin and absence of dendritic melanocytes whereas the 
melanocyte-specifi c markers such as Mart-1 or MiTF 
highlight the loss of melanocytes ( c ). Post-infl ammatory 
hypopigmentation is due to a combination of decrease of 

melanocytes, melanin incontinence due to basal kerati-
nocyte or melanocyte damage, or blockade of transfer 
of melanin from melanocytes to keratinocytes, and from 
screening from sunlight of the epidermis by the hyperkera-
tosis. This example of lichen sclerosus ( b ) shows hypopig-
mentation caused by hyperkeratosis and hypergranulosis 
( d ) from persistent rubbing of a pruritic vulva (lichen sim-
plex chronicus)       
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Although post-infl ammatory hypopigmentation 
depends on the duration, type, and severity of 
insult, there is defi nite predisposition of individu-
als to hypo- or hyperpigmentation, refl ected by 
the concept of “individual chromatic tendency” 
where patients with “weak” melanocytes tend to 
develop hypopigmentation after infl ammation 
whereas patients with “strong” melanocytes 
hyperpigmentation [ 25 ]; these outcomes are con-
sidered genetically determined and inherited in 
an autosomal-dominant pattern. Cutaneous 
infl ammation may cause the release of multiple 
mediators, which can cause aberration of mela-
nogenesis. It has been suggested that several 
 factors play a role in the production of post-
infl ammatory hypopigmentation including defect 
in transfer of melanosomes to keratinocytes, 

melanocyte loss, and decreased/inhibited melanin 
production [ 25 ,  56 ,  58 ]. An example of the com-
plexity of post-infl ammatory hypopigmentation 
is found in lichen sclerosus, a disorder charac-
terized clinically by cutaneous hypopigmentation 
of the anogenital area, particularly the vulva 
[ 22 ,  56 ] (Figs.  7.6  and  7.7 ). Several mechanisms, 
alone or in combination, likely play a role in 
lichen sclerosus’s leukoderma: (1) decreased 
melanin production, (2) block in transfer of mela-
nosomes to keratinocytes, and (3) melanocyte 
loss [ 56 ]. Absence of melanocytes also charac-
terizes vitiligo, an autoimmune infl ammatory 
disorder frequently associated with lichen scle-
rosus (LS). This association may be the patho-
genic connection (lichenoid dermatitis triggering 
an autoimmune reaction to melanocytes) that 

  Fig. 7.7    Lichen sclerosus and hypopigmentation. Up to 
98 % of vulvar lichen sclerosus cases show hypopigmen-
tation that can mimic vitiligo [ 22 ]. Several mechanisms 
likely play a role in the pathogenesis of lichen sclerosus’s 
infl ammatory hypopigmentation: (1) decreased melanin 

production, (2) block in transfer of melanosomes to kera-
tinocytes, and (3) melanocyte loss [ 56 ]. Illustrated herein 
is an early, evolving lesion of lichen sclerosus with areas 
of diminished or loss of melanin ( a ) in the basal keratino-
cytes and an almost complete loss of melanocytes ( b )       
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underlies the clinical association of LS with 
vitiligo [ 56 ].

    Most cases with minimal hypopigmentation 
improve spontaneously within weeks or months if 
the primary cause ceases [ 58 ]. However, in 
patients with severe post-infl ammatory hypopig-
mentation, the condition can be permanent if there 
is complete destruction of the melanocytes.  

   Histopathology 
 Histologic sections show decreased to absent 
melanin in the basal keratinocytes, melanophages 
in the upper dermis, and a sparse superfi cial lym-
phohistiocytic infi ltrate. Sometimes the causative 
infl ammatory condition such as lichen sclerosus 
may also be evident (Figs.  7.6  and  7.7 ). Fontana- 
Masson or Warthin-Starry histochemistry can 
help document the decreased melanin content of 
basal keratinocytes and none or only rare den-
dritic melanocytes within the epidermis. Similarly, 
immunohistochemical melanocytic markers 
(microphthalmia-associated transcription factor 
(MITF), HMB-45, and melanoma antigen recog-
nized by T-cells 1 (Mart1) may show a decreased 
number or regional loss of melanocytes (Figs.  7.6  
and  7.7 ).  

   Differential Diagnosis 
 The clinical differential diagnosis includes sar-
coidosis [ 59 ], lichen sclerosus [ 56 ], hypopig-
mented mycosis fungoides, hypopigmented 
extramammary Paget’s disease [ 60 ], hypopigmen-
tation after high-potency topical corticosteroid 
usage, vitiligo, and chemical leukoderma [ 58 ]. 
Histologic examination and clinicopathologic 
correlation can easily differentiate these entities. 
In particular sarcoidosis shows noncaseating gran-
ulomas; mycosis fungoides, a lichenoid infi ltrate 
of atypical lymphocytes with epidermotropism; 
extramammary Paget’s disease exhibits large 
 atypical epithelioid cells within the epidermis; 
vitiligo, absence of melanocytes; and chemical 
leukoderma, a reduction of melanocytes. 
Nevertheless, even if the biopsy is not conclusive, 
the exclusion of some of the entities in the differ-
ential diagnosis is useful for diagnostic classifi cation 
and management.     

 Summary 
     Clinical Presentation 
•    More common in people with darker 

skin  
•   Correlates with the confi guration and 

distribution of the causative infl amma-
tory dermatosis  

•   Causes include infl ammatory condi-
tions, cutaneous injuries, irritants, or 
burns     

   Histologic Features 
•    Decrease melanin of the basal 

keratinocytes  
•   Upper dermal/submucosal 

melanophages  
•   Sparse superfi cial lymphohistiocytic 

infl ammation  
•   Infl ammatory cause may be coexisting     
   Differential Diagnosis 
•    Sarcoidosis  
•   Lichen sclerosus  
•   Hypopigmented mycosis fungoides  
•   Hypopigmented extramammary Paget’s 

disease  
•   Hypopigmentation after medication  
•   Vitiligo  
•   Chemical leukoderma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Correlates with distribution of the caus-

ative infl ammatory dermatosis     
   Pathology Interpretation Pearls 
•    Decreased melanin of the basal 

keratinocytes  
•   Upper dermal/submucosal 

melanophages     
   Immunohistochemical/Molecular Findings 
•    Fontana-Masson special stain may 

show decreased melanization of basal 
keratinocytes  

•   Immunohistochemical melanocytic 
markers (MITF, HMB45, etc.) may show 
a decreased number of melanocytes       
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   Vitiligo 

   Clinical Features 
 Vitiligo, an acquired leukoderma, is one of the 
most frequent disorders of pigmentation of the 
skin and is characterized by distinct areas of skin 
and mucous membranes depigmentation. It affects 
up to 2 % of the population, tends to be progres-
sive, and is more common between the ages of 10 
and 30 years with no predilection for either sex or 
ethnic origin. The genitalia are one of the most 
commonly affected areas along with the face, 
neck, body creases, scalp, and axillae [ 61 ]. Vitiligo 
can be divided in four subtypes, referred to as 
generalized, segmental or localized, universal, 
and acrofacial. The generalized type tends to be 
symmetric, whereas the localized form, which 
can follow a mosaic distribution, is more com-
mon in children and more diffi cult to treat [ 62 ,  63 ]. 
The Koebner phenomenon, where trauma trig-
gers the development of vitiligo, is a common 
phenomenon in the generalized type [ 64 ]. 

 A family history exists in 30 % of the patients. 
Vitiligo is considered to have primarily an auto-
immune etiology [ 65 ,  66 ] as it is commonly asso-
ciated with other diseases of autoimmune 
etiology such as Hashimoto’s thyroiditis, perni-
cious anemia, psoriasis, and lichen sclerosus 
[ 61 ]. The presence of anti-melanocyte antibodies 
supports the immune theory as an effector of 
melanocytic destruction. Patients with general-
ized form are more likely to have a concomitant 
autoimmune disease, whereas it is less frequent 
in patients with the localized, segmental (mosaic) 
form. Other theories implicate neural and cyto-
toxic factors, oxidant and antioxidant reactions, 
and alterations in melanocyte function in the 
pathogenesis of vitiligo; however, these mecha-
nisms are not mutually exclusive and may exist in 
varied combinations [ 61 ]. 

 On clinical examination, vitiliginous skin 
shows hypo- or depigmented macules and 
patches, sometimes with repigmentation that is 
frequently incomplete and ephemeral (Fig.  7.6 ). 
Ivory-white patches of skin with erythematous 
borders herald the initial stages and may indicate an 
ongoing infl ammatory process. While hairs grow-
ing in patches of vitiligo are white, melanocytes 
sometimes remain in the hair follicles, resulting 

in tiny, annular rims of normally pigmented skin 
within the area of vitiligo. As vitiligo patients 
regain their pigmentation, the repigmentation pro-
cess is believed to originate from these residual 
follicular (stem cell) melanocytes. Examination 
with the Wood’s light can greatly assist in reveal-
ing areas of hypo- and depigmentation [ 67 ]. 
Depigmented areas are brightly white in compari-
son to the subdued refl ections of the hypopig-
mented areas by Wood’s light.  

   Histopathology 
 Vulvar skin affected by end-stage vitiligo is com-
pletely devoid of melanin within the basal kerati-
nocytes, and melanocytes are entirely absent 
along the epidermal side of the basement mem-
brane zone (Fig.  7.6 ). The ideal biopsy is taken 
through the edge of a lesion so that the vitiligo 
macule/patch can be compared with the adjacent 
normal skin. The edge of the vitiligo lesion may 
show a narrow zone of degenerating basal mela-
nocytes and a lymphocytic infi ltrate in the under-
lying papillary dermis and lower dermis hinting 
at the possibility that a local immune reaction is 
responsible for the melanocyte loss [ 65 ,  68 ]. 
Fontana-Masson or Warthin-Starry stain for mel-
anin and immunohistochemical studies with vari-
ous melanocytic markers such as S-100 protein, 
Mart1/MelanA, MITF-1, and HMB-45 are help-
ful in highlighting the differences in melanin 
content as well as the presence and density of 
melanocytes between normal and lesional skin 
samples (Fig.  7.6 ). In early vitiligo, some persis-
tent melanocytes may be found, correlating with 
the clinically observed hypopigmentation instead 
of depigmentation. Since Langerhans cells are 
usually increased in vitiliginous skin, utilization 
of melanin/melanocyte-specifi c immunohisto-
chemistry markers is recommended rather than 
the sensitive but nonspecifi c melanocyte marker 
S-100 protein, which could produce false- positive 
results [ 69 ].  

   Differential Diagnosis 
 In diffi cult cases, the differential diagnosis 
includes idiopathic guttate melanosis, tinea versi-
color, post-infl ammatory hypopigmentation, halo 
nevi, and regressing melanoma [ 61 ]. Histologically 
idiopathic guttate melanosis shows a decrease in 
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melanin pigment and the number of melanocytes 
but never a complete absence of them; tinea 
versicolor, a fungal infection caused by  Malassezia 
furfur , will demonstrate spores and hyphae within 
the stratum corneum; in post-infl ammatory 
hyperpigmentation, melanophages in the upper 
dermis and a sparse superfi cial lymphohistiocytic 
infi ltrate will be evident; halo nevi will show 
nevus cells in a dense lymphocytic infi ltrate; and 
in regressing melanoma, areas of loose fi brosis, 
dilated vessels, lymphocytes, and melanophages 
will be noted adjacent to a malignant melanoma. 
In general none of the above entities will show a 
complete absence of melanocytes as seen in vit-
iligo. Sometimes in cases of depigmentation, it 
may be diffi cult to differentiate vitiligo from 
lichen sclerosus (Fig.  7.7 ). Both are autoimmune 
disorders and sometimes coexist in the same 
patient. However, vitiligo shows macular loss of 
pigment, whereas lichen sclerosus shows indu-
rated, elevated white papules and plaques due to 
its hallmark sclerotic alteration of the dermis.      

   Melanocytic Nevi 

   Common Acquired 
Melanocytic Nevus  

   Clinical Features 
 Vulvar nevi are relatively uncommon, occurring in 
up to 2.3 % of women presenting with pigmented 
vulvar lesions [ 3 – 5 ]. In children, the prevalence of 
genital nevi is 3.5 %, with a male to female ratio of 
1.3:1 [ 70 ]. Acquired nevi appear in early child-
hood and continue to develop into early adulthood. 
They can occur in modifi ed mucous membranes or 
keratinized skin and virtually all are acquired 
[ 4 ,  70 ]. Usually they are solitary but occasionally 
can be multiple. In a consecutive series of 59 vul-
var nevi, 12 % were junctional, 36 % compound, 
and 52 % intradermal [ 71 ]. Typically, common 
vulvar nevi are small in size (<7 mm), symmetric 
with regular borders, and uniformly tan to brown 
in color (Fig.  7.8 ). Rarely, they can have a bluish 
appearance due to dermal pigment. Vulvar nevi 
can be fl at-topped, dome-shaped, or macular [ 7 ]. 
Nevi that vary from these characterizations require 
biopsy [ 9 ]. These deviations may well represent 
atypical vulvar melanocytic nevi, but melanoma 
must be excluded.

 Summary 
     Clinical Presentation 
•    Generalized, segmental/localized, univer-

sal, or acrofacial in distribution  
•   Amelanotic macules and patches  
•   Occasional repigmentation in vitiligi-

nous skin     
   Histologic Features 
•    Absence of melanin in keratinocytes  
•   No melanocytes detected by light 

microscopy and immunohistochemistry  
•   Absent to scant melanin in subjacent 

dermis/submucosa  
•   Vacuolar interface alteration, but no 

signifi cant infl ammatory infi ltrate     
   Differential Diagnosis 
•    Idiopathic guttate melanosis  
•   Tinea versicolor  
•   Post-infl ammatory hypopigmentation  
•   Halo nevus  
•   Regressing melanoma  
•   Lichen sclerosus       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Ideal biopsy is from the edge to allow 

for comparison of normal and vitiligi-
nous skin compared with adjacent nor-
mal skin     

   Pathology Interpretation Pearls 
•    No melanocytes detected by light 

microscopy and immunohistochemistry     
   Immunohistochemical/Molecular Findings 
•    Fontana-Masson or Warthin- Starry for 

melanin and immunohistochemical 
studies with various melanocytic mark-
ers such as S-100 protein, Mart-1, 
MiTF-1, and HMB-45 show absence of 
melanin and melanocytes in well-devel-
oped lesion       
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      Histopathology 
 In general, on histologic examination, common 
vulvar melanocytic nevi display the same banal 
morphology without any cytologic atypia or 
unusual architectural patterns, indistinguishable 
from that of common nevi in other parts of the 
body [ 71 ] (Figs.  7.9 ,  7.10 , and  7.11 ). Junctional 
melanocytic nevi are characterized by a prolifera-
tion of benign-appearing nevoid melanocytes 
arranged in solitary units and nests along the 
basement membrane zone of the epidermis with 
well-defi ned lateral margins and symmetric dis-
tribution. Although pure vulvar junctional mela-
nocytic nevi are less frequently encountered 
under the microscope compared to compound 
and intradermal melanocytic nevi, the proportion 
of these three subtypes of common melanocytic 

  Fig. 7.8    Common vulvar junctional melanocytic nevus. 
Clinically, the pigmented macule could represent a genital 
melanotic macule, a junctional melanocytic nevus, or 
melanoma in situ. Twelve percent of vulvar nevi are junc-
tional [ 71 ]       

  Fig. 7.9    Vulvar junctional melanocytic nevus. A symmet-
ric, circumscribed proliferation of type A melanocytes 
arranged as nests along the sides and bases of elongated 

rete ridges ( a ,  b ). The melanocytes are enlarged but cyto-
logically banal; nests or melanocytes outnumber solitary 
melanocytes along the basement membrane zone ( c )       
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nevi in the vulva does not differ signifi cantly 
from the torso [ 71 ]. In compound melanocytic 
nevi, nests of benign-appearing nevoid melano-
cytes are present in the dermis in conjunction with 
an epidermal component. The dermal melanocytes 
usually do not display discernible pigmentation, 
although in rare cases, heavy pigmentation may be 
present focally in some superfi cial dermal nests. 
In addition to the absence of cytologic atypia and 
conspicuous mitotic activity, the dermal compo-
nent demonstrates zonal maturation as the melano-
cytes become smaller and more spindled (instead 
of epithelioid) and lose cytoplasmic pigment (in 
cases with superfi cial heavy pigmentation) with 
descent into the deep dermis/submucosa. In 
intradermal melanocytic nevi, the melanocytes, 
depending on their extent into the dermis or sub-
mucosa, exhibit zonal maturation varying from 

junctional type A (epithelioid) melanocytes to 
superfi cial dermal type B (nevoid) melanocytes 
and deep dermal type C (spindle/neurotized) 
melanocytes. In contrast to atypical genital mela-
nocytic nevi or dysplastic nevi, common vulvar 
nevi do not exhibit any architectural distortion or 
cytologically atypia.

        Differential Diagnosis 
 Clinically, vulvar melanocytic nevi can some-
times be diffi cult to differentiate from seborrheic 
keratosis, warts, pigmented vulvar intraepithelial 
neoplasia (VIN), or angiokeratomas; however, a 
biopsy can distinguish these entities from a vul-
var melanocytic nevus without diffi culty. Vulvar 
melanosis and lentigo simplex per defi nition do 
not show any melanocytic nests; the former 
shows an increase in dendritic melanocytes while 

  Fig. 7.10    Vulvar polypoid lentiginous compound melano-
cytic nevus. Polypoid melanocytic nevi are common in the 
inguinal region and vulva; they are either compound or more 
frequently predominately intradermal with congenital 
 features (melanocytes forming single fi les in the dermis/

submucosa and surrounding adnexal structures) ( a ,  b ). 
Within the epidermis, melanocytes are arranged as either 
solitary cells or nests along the sides and bases of rete 
ridges ( c ,  d )       
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the latter is associated with an increase in solitary, 
nevoid melanocytes along the sides of elongated, 
pigmented rete ridges. Nevoid melanoma of the 
anogenital region is rare but can be recognized by 
worrisome features such as deep dermal mitotic 
fi gures, absence of maturation, and subtle cyto-
logic atypia [ 72 ,  73 ]. See Vignette 3 at the end of 
this chapter.     

  Fig. 7.11    Common vulvar melanocytic nevus—predominately intradermal congenital pattern. The majority, approxi-
mately 88 % of genital nevi, are either compound or intradermal [ 71 ]       

 Summary 
     Clinical Presentation 
•    Small in size (<5 mm)  
•   Symmetric  
•   Regular borders  
•   Uniformly tan to brown in color     
   Histologic Features 
•    No cytologic atypia  
•   Maturation  

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Small, symmetric, and uniformly tan to 

brown in color     
   Pathology Interpretation Pearls 
•    Indistinguishable from common nevi in 

other parts of the body  
•   Benign-appearing nevoid melanocytes  
•   Well circumscribed with zonal 

maturation     

•   Decreased pigmentation with descent  
•   None to isolated mitotic fi gures     
   Differential Diagnosis 
•    Seborrheic  keratosis, warts  
•   Pigmented VIN 3  
•   Nevoid melanoma  
•   Genital melanosis       
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   Blue Nevus 

   Clinical Features 
 Blue nevus, common or cellular subtype, is very 
rare in the vulva but has been reported in a hand-
ful of cases [ 74 – 77 ]. Vulvar blue nevi are believed 
to arise from Schwann cells of stromal nerves/
perineural precursor cells or from latent dendritic 
melanocytes which have migrated from the neural 
crest [ 17 ,  78 ] or from mutated precursor stem 
cells [ 79 ]. Clinically, it is gray blue in color, which 
has been attributed to the scattering of light by 
dermal collagen and transmission of the blue 
wavelengths (Tyndall effect).  

   Histopathology 
 The common blue nevus is composed of varied 
populations of heavily pigmented bipolar  dendritic 
melanocytes and nonpigmented spindle cells 
within the dermis. The hallmark cells of blue 
nevus are the dendritic melanocytes, which are 
characterized by elongated, slender dendrites with 
cytoplasm containing variable but usually quite 
prominent, fi ne melanin granules (Figs.  7.12  
and  7.13 ). They do not exhibit any pleomorphism 
and are located between dermal collagen bun-
dles, which may appear slightly thickened. 
Melanophages are usually conspicuous but mito-
ses are absent. Of note, in a typical case of blue 
nevus, no melanocytic proliferation is identifi ed 
in the overlying epidermis or epithelium.

    The cellular blue nevus is composed of 
spindle- type melanocytes that form a bulky nodule 
within the dermis, which commonly extends into 
the subcutaneous tissue in a characteristic dumb-
bell appearance. Typically, cellular blue nevus 
displays a biphasic pattern with clusters of clear, 
relatively light to nonpigmented spindle cells 

   Immunohistochemical/Molecular Findings 
•    Positive for melanocytic markers such as 

S100-protein, Mart-1, and HMB-45 
showing maturation: minimal or absence 
of expression of the antibody in the deep 
aspect of the lesion       

  Fig. 7.12    Vulvar blue nevus, dendritic and spindle cell type. Vulvar blue nevus composed of heavily pigmented bipolar 
dendritic/spindle cells within the dermis ( a ,  b ). No pleomorphism or mitotic fi gures are identifi ed ( c )       
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admixed with heavily pigmented spindle melano-
cytes. The tumor grows in an alveolar pattern 
with interspersed giant cells. Mitotic fi gures are 
sparse to absent. The spindle melanocytes may 
locally infi ltrate superfi cial peripheral nerves and 
subcutaneous tissue, histologic features that 
should not be interpreted as malignancy [ 80 ]. 
A component of common blue nevus is fre-
quently present at the periphery of the cellular 
nodule, whose recognition may facilitate the 
diagnosis of cellular blue nevus. 

 Another variant of blue nevus that can occur 
in genital mucosa is the epithelioid blue nevus 
[ 81 ]. This variant has been described mostly in 
patients with the Carney complex, but they may 
occur in isolation. Its pathognomonic features 
are polygonal epithelioid melanocytes situated 

within the dermis/submucosa that show no mat-
uration with progressive depth of dermal infi l-
tration. In contrast with the usual stromal 
changes in common blue nevi, epithelioid blue 
nevi exhibit no dermal fi brosis. In the genital 
region, no recurrence or metastasis has been 
reported and simple excision has been curative. 
However, epithelioid blue nevus is also known 
as pigmented epithelioid melanocytoma, which 
is a recently proposed term that encompasses 
melanocytic proliferations diagnosed as “ani-
mal-type melanoma” or “pigment-synthesizing 
melanoma.” This variant of melanocytic tumors 
is considered a low-grade melanocytic prolifer-
ation that can give rise to locoregional lymph 
node metastases and rarely to distant metastases 
[ 82 ,  83 ]. 

  Fig. 7.13    Vulvar cellular blue nevi are cutaneous dermal 
melanocytic nevi that are rarely reported in the female geni-
talia. Marked cellularity and less pigmentation differentiate 

cellular from common blue nevus ( a ,  c ). Despite its cellu-
larity, no worrisome fi ndings are found such as mitotic fi g-
ures, atypical cytology, or necrosis ( b )       
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 Lastly, atypical cellular blue nevus is an 
exceedingly rare variant of cellular blue nevus, 
which exhibits a combination of architectural 
atypia (deeply infi ltrative border and/or asymme-
try) or cytologic atypia (focal nuclear pleomor-
phism and hyperchromatism, bizarre cells, and 
increased mitotic activity). Although the atypical 
histologic and cytologic features of atypical cel-
lular blue nevus are worrisome for a malignant 
melanocytic lesion, there are subtle clinical and 
morphologic differences between atypical cellu-
lar blue nevus and malignant blue nevus, its 
malignant counterpart [ 80 ]. However, there is a 
signifi cant disagreement between experienced 
dermatopathologists in the diagnosis of atypical 
cellular blue nevus due to a lack of strict clinical 
and morphologic criteria for this variant of cel-
lular blue nevus [ 84 ]. Of note, atypical cellular 
blue nevus has never been reported in the vulva 
[ 80 ]; however, malignant blue nevus has occurred 
in vulva [ 76 ]. Mitotic fi gures and signifi cant 
cytologic atypia differentiate malignant blue 
nevus form atypical blue nevus [ 80 ].  

   Differential Diagnosis 
 In rare instances, common blue nevus can be mis-
taken for post-infl ammatory hyperpigmentation. 
The pigmented cells in post-infl ammatory hyper-
pigmentation are melanophages and not dendritic 
melanocytes. Although dermal fi broplasia can be 
seen in both lesions, the dermal fi brosis in blue 
nevi is due to the thickened eosinophilic collagen 
bundles as opposed to the diffuse fi brosis in post- 
infl ammatory hyperpigmentation. Lastly, the 
presence of a mild lymphocytic infi ltrate, which 
can be observed in post-infl ammatory hyperpig-
mentation, is not a histologic feature of common 
blue nevus. 

 The differential diagnosis of cellular blue 
nevus includes a malignant blue nevus or a blue 
nevus-like melanoma, which is extremely rare 
[ 85 ]. One case of malignant blue nevus has been 
reported in the vulva of a 28-year-old woman 
which resulted in a late ovarian metastasis [ 76 ]. A 
case of vaginal malignant blue nevus has also 
been published [ 86 ]. Malignant blue nevus usu-
ally has a clearly identifi able precursor lesion 
that is a dispersed blue nevus (e.g., nevus of Ito or 

nevus of Ota), a common dendritic blue nevus, 
and/or a cellular blue nevus. In a malignant blue 
nevus, a nodular or diffuse growth of cytologi-
cally malignant cells with hyperchromatic, pleo-
morphic nuclei, and prominent nucleoli is 
present, allowing for a confi dent diagnosis. 
Necrosis and high mitotic index including atypi-
cal mitotic fi gures may be observed. 

 The term blue nevus-like melanoma has been 
used to describe melanomas either with histo-
logic features reminiscent of a blue nevus (de 
novo) or arising in association with a blue nevus 
(malignant blue nevi) [ 87 ]. Although the distinc-
tion between cellular blue nevus and blue-nevus- 
like melanoma can be achieved by conventional 
histopathologic examination in the majority of 
the cases as high mitotic activity, tumor necrosis, 
and nodular proliferation of cytologically atypi-
cal epithelioid cells are commonly seen in the lat-
ter, there is a subset of cases where the diagnosis 
can be extremely diffi cult. In problematic cases, 
multicolor fl uorescent in situ hybridization 
(FISH) using four different melanoma probes has 
been shown to be very helpful, particularly in 
positive cases, as cellular blue nevus is reportedly 
negative for these probes [ 88 ]. Conversely, blue 
nevus and malignant blue nevus frequently har-
bor an activating mutation of  GNAQ  and/or 
 GNA11  in over 50 % of the cases [ 79 ]. 

 For completeness, clear cell sarcoma can enter 
the histopathologic differential diagnosis of cel-
lular blue nevus, albeit it has not been reported in 
the anogenital region [ 89 ,  90 ]. Clear cell sarco-
mas usually arise in the dermis or deep soft tissue 
of the distal extremities and can share the spin-
dled cell morphology and multinucleated giant 
cells with cellular blue nevus. In contrast to the 
small, pinpoint nucleoli of cellular blue nevus, 
clear cell sarcoma usually displays prominent 
and basophilic nucleoli similar to those of mela-
nomas. Since both tumors are positive for S100 
protein and other melanocytic markers, in diffi -
cult cases, FISH study for the  EWSR1  gene rear-
rangement can discriminate the two, as clear cell 
sarcoma commonly shows a balanced transloca-
tion t(12;22)(q13;q12) resulting in the fusion of 
the gene  EWSR1  on chromosome 22 with  ATF1  
on chromosome 12 [ 89 ].     
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   Spitz Nevus 

 First described by Sophie Spitz in 1948, Spitz 
nevi were originally believed to represent a spe-
cial form of juvenile melanoma with an unusu-
ally good prognosis [ 91 ]. More than 60 years 
after her landmark study, there remains a certain 
degree of controversy surrounding the concept of 
Spitz nevus. However, except for a small percent-
age of problematic cases of so-called “spitzoid 
tumors,” Spitz nevi are generally considered a 
benign melanocytic proliferation with a rather 
characteristic clinical manifestation and histo-
logic appearance [ 92 – 94 ]. Clinically, a typical 
Spitz nevus commonly presents as a pink or 

pigmented dome-shaped papule with a smooth 
border, less than 6 mm in diameter, and located 
on the head and neck of a child or on the lower 
limbs of a young woman [ 95 ,  96 ]. The lesion com-
monly shows a rapid growth period followed by 
an unchanged, stable phase. 

 The defi ning histologic feature of a Spitz nevus 
is the cytologic appearance of their cell compo-
nents, which are characterized by two particular 
cytologic features: the melanocytic cells are large 
and either epithelioid and/or spindled in shape 
[ 97 ]. The epithelioid melanocytes usually have 
abundant amphophilic to eosinophilic “glassy” 
cytoplasm and an enlarged nucleus with a central 
eosinophilic nucleolus (Fig.  7.14 ), whereas the 
spindle melanocytes display a benign nucleus and 
clear to pigmented cytoplasm [ 96 ]. Another cyto-
logic feature commonly described in association 
with Spitz nevi are “Kamino” bodies which are 
eosinophilic structures frequently identifi ed at the 
dermal-epidermal junction. Spitz nevi can be junc-
tional, compound, or completely intradermal. 
On low-power magnifi cation, Spitz nevi display a 
wedge-shaped appearance. Although the melano-
cytes of a typical Spitz nevus can exhibit various 
degrees of cytologic atypia, the melanocytic pro-
liferation usually demonstrates the silhouette of a 
benign nevus including:
•     Architectural symmetry: refers to the similarity 

of the melanocytes, the degree of pigmenta-
tion, and the extent of host response (infl am-
matory and epidermal) around a central axis 
on both sides of the lesion.  

•   Sharp lateral circumscription: no signifi cant 
lateral extension of the junctional melano-
cytes beyond the dermal component. In par-
ticular, extensive lateral extension of the 
epidermal melanocytes beyond the dermal 
component as solitary units is not a feature of 
Spitz nevi.  

•   Maturation of the melanocytes with descent: 
the melanocytes in the deep aspect of the lesion 
are smaller compared to the melanocytic cells 
in the superfi cial dermis.    
 Although mitotic fi gures may be seen in a 

Spitz nevus, they are usually rare and observed in 

 Summary 
     Clinical Presentation 
•    Very rare  
•   Gray blue in color (Tyndall effect)     
   Histologic Features 
•    Heavily pigmented bipolar dendritic/

spindle cells in the dermis  
•   No pleomorphism or mitoses     
   Differential Diagnosis 
•    Cellular blue nevus  
•   Blue nevus-like melanoma  
•   Dermal clear cell sarcoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Gray blue in color (Tyndall effect)     
   Pathology Interpretation Pearls 
•    Heavily pigmented bipolar dendritic 

melanocytes     
   Immunohistochemical/Molecular Findings 
•    Approximately 50 % of cellular blue 

nevus and its malignant counterpart 
possess  GNAQ  and/or  GNA11  
mutations       
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the superfi cial dermis. In contrast, the presence 
of mitotic activity in the base of the lesion should 
raise the possibility of a melanoma. 

 In addition to the classical histologic appearance, 
various histologic variants of Spitz nevus have 
been described in the literature such as angiomatoid 
Spitz nevus [ 99 ,  100 ], desmoplastic or sclerosing 
Spitz nevus [ 101 ,  102 ], plexiform Spitz nevus 
[ 103 ,  104 ], intradermal Spitz [ 98 ], and pagetoid 
Spitz nevus [ 105 ]. 

   Histopathology 
 Reviewing the literature revealed that genital 
Spitz nevi are exceedingly rare with only nine 
reported cases of genital Spitz nevi including fi ve 
penile and four vulvar cases, all in individuals 

less than 30 years old [ 70 ,  106 – 111 ], except for 
one case in a 61-year-old female [ 98 ]. Of the four 
vulvar Spitz nevi documented in the literature, 
three were observed in children (5, 9, and 10 
years old) with two cases located on the labia 
minora and the remaining one on the labia 
majora. Interestingly, two of these vulvar Spitz 
nevi were not pure Spitz nevus but were described 
within a congenital compound melanocytic nevus 
[ 70 ,  107 ]. Notably, none of these three cases of 
juvenile vulvar Spitz nevus has well-described 
morphology [ 70 ,  107 ]. The single vulvar Spitz 
nevus in an adult (61 year old) was reported in 
a study of 74 cases of intradermal Spitz nevus 
with a prevalence of 1.3 % [ 98 ]. The Spitz nevus 
was polypoid and symmetrical architecturally. It 

  Fig. 7.14    Vulvar intradermal atypical Spitz nevus arising 
in a 61-year old. By scanning magnifi cation, a relatively 
symmetric dome-shaped profi le of epithelioid melano-
cytes is evident ( a ). Despite the symmetry, this intrader-
mal Spitz nevus demonstrated worrisome histologic 
features such as severe cytologic atypia ( c ,  d ), lack of 

maturation ( a ,  b ), and an associated halo reaction/lym-
phocytic host response ( c ). No mitotic activity was 
observed and the patient was free of recurrence after 8 
years of follow-up. (Images courtesy of Dr. J. A. Plaza, 
MD, Milwaukee, WI; in reference to study discussed in 
Ref. [ 98 ])       
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was composed predominantly of epithelioid 
melanocytic cells with severe cytologic atypia 
extending into the reticular dermis and associated 
with a halo reaction (Fig.  7.14 ). Of note, the mela-
nocytic proliferation did not display any matura-
tion of the epithelioid melanocytic cells with 
descent. Although this Spitz nevus demonstrated 
worrisome histologic features such as severe 
cytologic atypia, lack of maturation, and an asso-
ciated halo reaction, mitotic activity was not 
observed and the patient was free of recurrence 
after 8 years of follow-up.  

   Differential Diagnosis 
 The differential diagnosis of Spitz nevi includes 
desmoplastic (sclerosing) nevi, Wiesner’s nevus 
[ 112 ], and spitzoid melanomas. Desmoplastic 
nevus does not exhibit the characteristic epitheli-
oid and spindle cytologic features of a Spitz 
nevus, but rather is predominantly composed of 
type B and C melanocytes set in a sclerotic, col-
lagenous background. Wiesner’s nevus is a 
recently described entity in BAP1-associated 
cancer susceptibility syndrome whose dermato-
logic hallmark is a dome-shaped nevus with dis-
tinct clinicopathologic features. It is composed of 
various nevomelanocytic populations all showing 
different degrees of atypia ranging from hyper-
chromatic nevus cell-like to large atypical epithe-
lioid cells—features that can mimic Spitz nevi. 
By immunohistochemistry, Wiesner’s nevus is 
BAP1 negative and VE1 (BRAF) positive [ 112 ]. 
Lastly, as the name implies, spitzoid melanoma 
resembles a Spitz nevus. However, in contrast to 
a typical Spitz nevus, spitzoid melanomas lack 
architectural symmetry, lateral circumscription, 
and maturation with descent. Cytologically, the 
melanocytic cells exhibit dusty cytoplasmic mel-
anization, severe cytologic atypia, and high 
nuclear-to-cytoplasmic ratio. An expansile nodu-
lar dermal growth, the presence of deep dermal 
mitoses including atypical mitoses, and necrosis 
are additional worrisome features for a malignant 
melanoma [ 94 ]. However, it should be kept in 
mind that no single histologic feature is suffi -
ciently specifi c, and a constellation of morpho-

logic fi ndings should be evaluated in conjunction 
with the clinical picture. In general immunohisto-
chemical studies are not very helpful. Although 
diminished expression of HMB45 toward the 
base of the melanocytic lesion and low Ki-67 is 
more common in Spitz nevi, it is noteworthy that 
there are certainly melanomas expressing the 
same immunoprofi le. Immunohistochemical 
studies with p-16 may add valuable information 
as the presence of areas with complete loss of 
p16 expression has been reportedly observed in 
atypical spitzoid tumors harboring homozygous 
deletion of 9p21, a genomic fi nding associated 
with an aggressive behavior in recent studies 
[ 113 – 115 ].  

 Signifi cant progress has been made over the 
last few years in identifying cytogenetic/molecu-
lar alterations in spitzoid tumors, which have 
potential clinical implication in the distinction 
between Spitz nevi and melanomas. In this regard, 
ancillary genomic and/or genetic studies such as 
comparative genomic hybridization (CGH) and 
fl uorescence in situ hybridization (FISH) have 
been increasingly used to improve diagnostic 
accuracy [ 115 ]. In the “melanoma FISH test,” four 
probes are used [RREB1(6p25), CCND1(11q13), 
CEP6 (centromere 6), and MYB(6q23)] with a 
sensitivity of 86.7 % and specifi city 95.4 % [ 117 ]. 
Recently, it has been shown that a variation of this 
probe set [PREB1(6p25), CCND1(11q13), 
C-MYC(8q24) and CDKN2A(9p21)] has an 
improved sensitivity and specifi city of 94 % and 
98 %, respectively [ 114 ,  115 ,  118 ,  119 ]. However, 
it should be kept in mind that there can be consid-
erable interobserver variability in the interpreta-
tion of FISH results, most likely due to selection 
bias of nuclei enumerated [ 120 – 122 ]. Also, it 
   cannot be overemphasized that a subset of bona 
fi de melanomas are negative for these molecular 
tests [ 123 ]. CGH is considered more sensitive as it 
screens the entire genome for aberrations in con-
trast to the FISH study, which provides information 
for only the targeted loci. However, it is not widely 
available compared to FISH studies. Furthermore, 
it is conceivable that CGH can potentially miss 
cytogenetic/molecular aberrations detected by 
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FISH, when they are only present in a minority of 
the tumor cells [ 123 ]. 

 Although histopathology remains the gold 
standard for the distinction of Spitz nevi from 
melanoma, some spitzoid melanocytic prolifera-
tions display atypical morphological characteris-
tics and cannot be unequivocally separated into 
benign or malignant categories. In addition, the 
interobserver variability even among expert der-
matopathologists can be signifi cant. These 
tumors have been labeled as “atypical/borderline 
Spitz tumors” (tumors of uncertain malignant 
potential) and represent a controversial and 
incompletely defi ned diagnostic categorization 
[ 94 ]. In general, unequivocally benign Spitz nevi 
do not show chromosomal gains or losses, 
whereas more than 95 % of melanomas harbor 
multiple chromosomal aberrations [ 94 ]. However, 
the spectrum of chromosomal copy number aber-
rations reported in Spitz nevi and atypical Spitz 
tumors is rapidly expanding. The increasing 
identifi cation of chromosomal aberrations in the 
category of “atypical spitzoid tumors” has led to 
the recognition of several subsets of spitzoid 
melanocytic lesions with distinct clinical, mor-
phologic, and cytogenetic features. A subset of 
sclerosing Spitz nevi (approximately 20–25 %) 
can exhibit an isolated copy number increase of 
chromosome 11p and/or HRAS mutation [ 124 , 
 125 ]. Patients with epithelioid and spitzoid 
tumors may carry a germline mutation and a neo-
plastic syndrome (cutaneous atypical melano-
cytic tumors/melanomas, uveal melanomas, and 
miscellaneous tumors such as mesotheliomas), 
particularly if the patients present with multiple 
lesions [ 126 – 128 ]. Another subset of atypical 
Spitz tumors displays a homozygous deletion of 
9p21, where the p16 gene is located. These spit-
zoid tumors are reportedly associated with a 
more aggressive clinical course and therefore 
probably represent a low- grade spitzoid mela-
noma [ 115 ]. It is noteworthy that CGH plot does 
not allow discrimination of homozygous versus 

heterozygous loss of 9p21, and if this is the only 
chromosomal aberration, FISH study would be 
more sensitive. This cytogenetic fi nding may 
have clinical implication as recent studies have 
documented differences in biologic behavior of 
spitzoid tumors with heterozygous versus homo-
zygous 9p21 loss [ 114 ]. Another variant of atypi-
cal spitzoid tumors that are associated with 
isolated 6q23 deletions frequently results in posi-
tive sentinel lymph node biopsy but very rarely 
progresses beyond this locoregional stage. Hence, 
some have advocated refraining from an unequiv-
ocal diagnosis of malignant melanoma for these 
spitzoid lesions although the data are still pre-
liminary [ 115 ]. On the contrary, spitzoid tumors 
with 6p25 and 11q13 gains reportedly behave in 
a more aggressive fashion [ 115 ]. Very recently, it 
was shown that some of the Spitz lesions in the 
spectrum of spitzoid tumors (benign Spitz nevi, 
atypical Spitz tumors, and spitzoid melanomas) 
harbor gene fusions involving the tyrosine 
kinases ALK, ROS1, NTRK1, and RET or the 
serine-threonine kinase BRAF [ 129 ]. The fact 
that these fusion genes were identifi ed along the 
entire spectrum of the spitzoid tumors suggests 
that the fusion occurs early in the pathogenesis 
and is not suffi cient per se for malignant transfor-
mation. Notably, all kinase fusions appear to be 
mutually exclusive and occur only in tumors 
without HRAS mutations or loss of BAP1. 
Interestingly, among the spitzoid melanocytic 
lesions with gene fusions, the Spitz nevi and 
atypical spitzoid tumors with the ALK fusion are 
mostly amelanotic and exhibit a plexiform growth 
pattern of intersecting fascicles of fusiform mela-
nocytes [ 130 ]. 

 As a concluding remark, given their rarity 
and unknown natural history and prognosis, 
prophylactic excision and long-term follow-up 
of vulvar nevi that exhibit spitzoid features 
concomitant with large size and/or atypical, 
worrisome histopathology should be consi-
dered [ 70 ].     

7 Pigmentary Alterations and Benign Melanocytic Lesions of the Vulva



222

   Nevus Associated with Lichen 
Sclerosus 

   Clinical Features 
 Melanocytic nevi with superimposed lichen scle-
rosus are a rare phenomenon that shows clinico-
pathologic features that most closely resemble 
those of persistent (recurrent) melanocytic nevi. 
They can clinically be extremely concerning sim-
ulating melanoma [ 131 ] (Fig.  7.15a–d ). To date, 
no case of melanocytic proliferations with super-
imposed lichen sclerosus has progressed to 
advanced (metastatic) disease [ 20 ,  21 ,  70 ,  131 –
 137 ]. Nevertheless, (adult) vulvar melanoma has 
been associated with background lichen sclero-
sus or changes suggestive of coexisting lichen 
sclerosus (e.g., ivory-white genital skin) in older 
women [ 27 ,  28 ,  131 ].

   Lichen sclerosus, a chronic fi bro- infl ammatory 
dermatosis that presents as atrophic ivory-white 
small patches to large plaques, affects all ages 
and all sites but has a predilection for the vulva 
and prepubertal and postmenopausal women [ 22 ]. 
Clinical pigmentation of vulvar lichen sclerosus 
is infrequent (less than 2 %) and resembles geni-
tal melanosis [ 22 ]. In cases of melanocytic nevi 
with superimposed lichen sclerosus, the infl am-
matory and fi brotic changes of lichen sclerosus 
result in a lesion that can be large with irregular 
borders and black appearance admixed with 
white regions mimicking melanoma with regres-
sion [ 133 ]. Commonly, features of lichen sclero-
sus are evident at the time of the biopsy [ 20 ]; in 
other cases, its presence is appreciated retrospec-
tively after learning the biopsy results and reexam-
ining the patient. It is not clear if the infl ammatory 
changes of lichen sclerosus promote the melano-
cytic proliferation or if the lichen sclerosus is an 
immune response tempered by the melanocytes 
[ 134 ]. Thirteen cases of vulvar melanocytic prolif-
erations (labeled nevus or melanoma) associated 
with lichen sclerosis have been reported, all in 
females ≤14 years of age [ 70 ,  131 – 137 ] (two 
cases have also been described in males, 11 and 
38 years old [ 20 ]). Because the risk for progres-
sion to melanoma is unknown, prophylactic 
excision is recommended [ 131 ,  134 ]. Given that 
chronic infl ammation is a risk factor to cancer and 

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Vulvar Spitz nevi are exceedingly rare     
   Pathology Interpretation Pearls 
•    Exercise extreme caution in the diagno-

sis of a Spitz nevus in the vulva  
•   Since vulvar melanomas are signifi -

cantly more common than Spitz nevi, 
particularly in adults, consultation with 
a dermatopathologist expert may be 
considered     

   Immunohistochemical/Molecular Findings 
•    Immunohistochemical studies with 

HMB-45, Ki-67, BAP-1, VE1(BRAF), 
and p-16 may be helpful  

•   New molecular studies such as compar-
ative genomic hybridization (CGH) and 
fl uorescence in situ hybridization 
(FISH) are promising       

 Summary 
     Clinical Presentation 
•    Very rare  
•   Only four cases reported in the vulva     
   Histologic Features 
•    Dome-shaped melanocytic proliferation 

composed of epithelioid and spindle 
melanocytes  

•   Architectural symmetry, well circum-
scription, and maturation with descent  

•   Mitotic activity if present is limited to the 
epidermis and superfi cial dermis  

•   The only case of vulvar Spitz nevus in 
the literature with well-documented 
morphology appears to be an “atypical 
Spitz nevus”     

   Differential Diagnosis 

•    Desmoplastic melanocytic nevus  
•   Wiesner’s nevus  
•   Melanoma, particularly with spitzoid 

appearance       
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women with anogenital lichen sclerosus are at 
risk for squamous cell carcinoma, this course is 
prudent for melanocytic nevi with superimposed 
lichen sclerosus to prevent the possibility of pro-
gression to melanoma [ 31 ,  134 ].  

   Histopathology 
 The melanocytic nevi with superimposed lichen 
sclerosus are either junctional or compound types 
with symmetric architecture, well-circumscribed 
lateral margins, dermal maturation with descent, 
and no dermal mitoses. However, the melanocytes 
in this infl ammatory milieu are enlarged, have an 
abundantly melanized cytoplasm, and are arranged 
in irregular, variably sized nests or confl uent soli-
tary melanocytes along the basement membrane 
zone (Figs.  7.16  and  7.17 ). These features overlap 

with melanoma but are also seen in halo nevi and 
persistent nevi. Melanocytes entrapped in the 
dermal sclerosis also have abundant dusky gray 
cytoplasm similar to the melanocytes within the 
epidermis; features found in persistent compound 
melanocytic nevi [ 131 ]. A lymphocytic host 
response either underlying the dermal sclerosis or 
infi ltrating and disrupting the melanocytic nests is 
seen. The lichen sclerosus component extends 
beyond the borders of the melanocytic prolifera-
tion, which is a helpful, distinguishing feature 
from melanoma.

    By immunohistochemistry, Ki-67 proliferation 
index is higher compared to common melanocytic 
nevi but is signifi cantly lower than melanoma 
[ 131 ]. HMB-45 can be diffusely expressed by 
junctional and superfi cial dermal melanocytes, 

  Fig. 7.15    Melanocytic nevi in lichen sclerosus show simi-
larities with persistent (recurrent) melanocytic nevi. 
Clinical and dermoscopic views of melanocytic nevi arising 
in lichen sclerosus ( a  and  b ) and a surgical scar ( c  and  d ). 
Dermoscopy (10×) using immersion oil shows dark brown 
to black homogeneous pigmentation ( b ) and more irregular 
areas of pigmentation ( d ). In both cases, the band-like 
extensions of pigmentation indicate the presence of a mela-
nocytic pigmentation. In addition, there is a pronounced 

whitish veil refl ecting the presence of hyperkeratosis and 
perilesional infl ammation in  b . This persistent melanocytic 
nevus and the lichen sclerosus melanocytic nevus both 
meet the “ABCD” rule of dermoscopy for the identifi cation 
of melanoma. The scale in part  c  is in centimeters (Used 
with permission from Carlson JA, Mu XC, Slominski A, 
Weismann K, Crowson AN, Malfetano J, et al. Melanocytic 
proliferations associated with lichen sclerosus. Arch 
Dermatol. 2002 Jan;138(1):77–87)       
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signifying an activated, melanogenic phenotype 
that is also observed in melanocytes overlying 
scars [ 131 ]. In one case report, the expression of 
soluble adenylyl cyclase antibody in a lichen scle-
rosis-associated melanocytic nevus was a dot-like 
Golgi pattern, resembling that found in benign 
melanocytic nevi as opposed to the pan-nuclear 
staining pattern reported in melanomas [ 134 ]. 
Lastly, in the same case report, multicolor FISH 
studies with probes to  MYB1 ,  CCND1 ,  RREB1 , 
and  CEP6  revealed a nevus genotype with no 
copy number chromosomal aberrations [ 134 ].  

   Differential Diagnosis 
 The differential diagnosis for melanocytic nevi 
with superimposed lichen sclerosus is melanoma, 
which necessitates an excisional biopsy to prevent 

a sampling error (Table  7.1 ). Compared to mela-
noma, melanocytic nevi with superimposed 
lichen sclerosus show: (1) symmetry and sharp 
circumscription, (2) the junctional melanocytic 
hyperplasia is limited in the region of lichen scle-
rosus, (3) minimal upward migration, (4) the 
majority of melanocytes are arranged in nests, (5) 
minimal nuclear atypia, (6) no dermal mitoses, 
and (7) gradient maturation of melanocytes with 
descent into the dermis [ 20 ,  131 ]. In contrast to 
melanoma regression, the dermal sclerosis is dif-
fuse and homogenized and contains nests of 
melanocytes [ 134 ]. Ki-67 proliferation index is 
higher compared to common melanocytic nevi 
but signifi cantly lower than melanoma. HMB-45 
can be misleading as it simulates the diffuse 
expression seen in malignant melanomas.      

  Fig. 7.16    Compound melanocytic nevus with superim-
posed scar. Stromal-melanocytic interactions secondary to 
a scar impart atypical features to this vulvar intradermal 
melanocytic nevus, congenital pattern ( a ) [ 131 ,  138 ]. These 

atypical changes consist of enlarged epithelioid melano-
cytes within the zone of dermal fi brosis ( b ) and an almost 
confl uent array of melanocytes along the dermal-epithelial 
junction ( c )       

 

K. Linos et al.



225

  Fig. 7.17    Melanocytic nevi with superimposed lichen 
sclerosus, early ( a ) and late ( b ) lesions. Albeit cytologi-
cally atypical (confl uent nests and enlarged melanocytes, 
respectively), features that argue against a diagnosis of 
melanoma for melanocytic proliferations arising in the 

setting of lichen sclerosus are the circumscribed borders 
without extension of the melanocytes past the region of 
lichen sclerosus, symmetry, as well as the absence of pag-
etoid upward migration and dermal mitotic fi gures       

    Table 7.1    Diagnostic features distinguishing atypical genital nevi, nevi associated with lichen sclerosus, and vulvar 
melanoma   

 Atypical genital nevi  Nevi associated with lichen sclerosus  Vulvar melanoma 

 Symmetrical  Sharply circumscribed borders  Extension of melanocytes past 
fi brosis 

 Focal and central pagetoid scatter  Minimal pagetoid scatter  Extensive pagetoid scatter 
 Can be junctional or compound  Concomitant dermal melanocytic nevus  No associated melanocytic nevus 
 Rare mitotic fi gures  No dermal mitoses  Dermal mitotic fi gures 
 Maturation with descent  Maturation with descend  No maturation with descent 
 Epidermal component does not 
extend beyond the dermal component 

 Junctional melanocytic hyperplasia 
limited to region of lichen sclerosus 

 Epidermal component can extend 
beyond the dermal component 
(radial growth phase) 

 Usually loss of HMB-45 with 
maturation 

 HMB-45 expression confi ned to dermal 
melanocytes within sclerosis 

 Deep dermal HMB-45 expression 

 Ki-67 index <10 %  Ki-67 index <10 %  Ki-67 index >10 % 

  Modifi ed with permission from Carlson JA, Mu XC, Slominski A, Weismann K, Crowson AN, Malfetano J, et al. 
Melanocytic proliferations associated with lichen sclerosus. Arch Dermatol. 2002 Jan;138(1):77–87  
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   Atypical Genital Melanocytic Nevi 

   Clinical Features 
 Atypical genital nevi, fi rst described by Friedman 
and Ackerman [ 139 ], are benign melanocytic 
nevi, which fi t within the category of “nevi of 
special sites” (axillae, breasts, periumbilical 
region, groin, fl exures, acral sites, and the ears) 
[ 140 ]. These nevi have distinctive histologic fea-
tures that overlap signifi cantly with those of mel-
anoma and dysplastic melanocytic nevi [ 71 ,  74 , 
 138 ,  141 ,  142 ], leading to a misdiagnosis in up to 
one third of the cases according to a sentinel 
study [ 138 ]. They are uncommon, representing 
approximately 5–7 % of benign vulvar nevi [ 71 , 
 143 ], and are seen predominantly in teenage 
girls, young premenopausal women, and occa-
sionally children (≤10 years old) [ 70 ]. In addi-
tion, atypical vulvar melanocytic nevi are 
commonly detected during pregnancy, routine 
physical, or gynecologic examination or during 
skin surveillance because of history of mela-
noma or dysplastic nevi. These nevi show a 
strong predilection for the clitoris, labia majora, 
and labia minora with equal involvement of hair-
bearing and glabrous surfaces [ 141 ]; they can 
also arise in the mons pubis, perineum, and male 
genitalia [ 74 ]. They are usually symmetric, uni-
formly hyperpigmented papular lesions, most 
often smaller than 1 cm in diameter with well- 
circumscribed borders. 

 Atypical vulvar melanocytic nevi are benign 
and rarely can recur after biopsy [ 141 ]. Thus, it is 
considered prudent to conservatively reexcise 
any incompletely excised lesion to allow a com-
plete pathologic examination and prevent local 
recurrence; however, a wide excision in this sen-
sitive area is not indicated. These patients should 
be followed in a similar fashion to those with 
regular dysplastic nevi [ 141 ].  

   Histologic Features 
 Atypical genital nevi are typically junctional or 
compound and display architectural symmetry 
with good lateral circumscription. They often 
have a fl orid junctional melanocytic proliferation 

 Summary 
     Clinical Presentation 
•    Large in size, hyperchromatic with 

irregular borders  
•   Features of lichen sclerosus (atrophic, 

ivory patches to plaques) may be 
evident     

   Histologic Features 
•    Well circumscribed  
•   Single junctional melanocytes with 

large nuclei and abundant cytoplasm  
•   Focal upward migration  
•   Dermal melanocytes with abundant 

dusky gray cytoplasm, maturation, and 
absent mitoses  

•   Lichen sclerosus component beyond the 
borders of nevus     

   Differential Diagnosis 
•    Melanoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Features of lichen sclerosus may be 

evident     
   Pathology Interpretation Pearls 
•    Criteria

 –    Minimal upward migration  
 –   Minimal nuclear atypia  
 –   Symmetry and sharp circumscription  
 –   No dermal mitoses  
 –   Maturation with descent     

•   Majority of melanocytes arranged in 
nests  

•   Junctional melanocytic hyperplasia lim-
ited to region of lichen sclerosus     

   Immunohistochemical/Molecular Findings 
•    Ki-67 proliferation index is higher com-

pared to common melanocytic nevi but 
signifi cantly lower than melanoma  

•   HMB-45 can be diffusely expressed       
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composed of large variably sized nests with 
cellular dyscohesion and prominent retraction 
artifact [ 138 ]. The junctional nests can originate 
from the sides as well as the tips of the rete ridges 
and sometimes bridge the adjacent rete ridges to 
form elongated fusiform nests oriented parallel to 
the dermoepidermal junction [ 74 ] (Figs.  7.18  and 
 7.19 ). Concomitant with the unusual junctional 
changes, compound atypical vulvar melanocytic 
nevi exhibit a large, “mushroom-shaped” dermal 
nevus component. Unlike authentic dysplastic 
nevi, the epidermal component usually does not 
extend beyond its shoulder. The cytologic atypia 
can be variable from mild to severe with epitheli-
oid cytomorphology, vesicular nuclei, and readily 

identifi ed, occasionally eosinophilic nucleoli. 
Pagetoid upward migration is not uncommon, 
but is usually focal and centrally located overly-
ing the large junctional nests [ 141 ]. Adnexal 
extension of single cells or nests can be seen in 
almost half of the cases, a feature shared with 
congenital nevi. The superfi cial part of the dermal 
component can show cytologic atypia, which can 
be occasionally severe, and rare mitoses can be 
seen. However, maturation with descent is always 
present [ 141 ]. Features classically associated with 
a dysplastic nevus are seen in a subset of cases 
including bridging of adjacent rete ridges, a 
“shoulder” component (extension of the epider-
mal melanocytes beyond the dermal component), 

  Fig. 7.18    Atypical genital melanocytic nevus—a nevus 
of special site [ 140 ]. Atypical vulvar (genital) melanocytic 
nevi are papular/nodular tumors formed by compound 
melanocytic nevi that show well-defi ned lateral circum-
scription, symmetric profi les ( a ,  b ), and prominent junc-
tional melanocytes that form dyscohesive but confl uent 

nests along the sides and bases of rete ridges with retrac-
tion artifact ( c ,  d ), similar but more extensive as what can 
be found in compound dysplastic melanocytic nevi. 
Unlike dysplastic melanocytic nevi, atypical genital nevi 
show minimal shouldering       
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or a lamellar pattern of fi broplasia in the papillary 
dermis [ 141 ]. Cytoplasmic pigmentation can be 
minimal, coarse, or so-called dusty. Some cases 
can exhibit dermal fi brosis of the papillary and 
superfi cial reticular dermis, which can entrap 
the dermal melanocytes in single cells or nests 
resembling regression. In a subset of cases, 
superfi cial dermal lymphohistiocytic infi ltrate 
associated with ectatic vessels and melano-
phages can be seen [ 141 ].

       Differential Diagnosis 
 The main differential diagnosis includes a dysplas-
tic nevus and melanoma (Table  7.1 ). Clinically 
atypical genital nevi are more common on the 
labium minora and mucosal surfaces, whereas 
dysplastic nevi are more common on the labium 
majora, and may be associated with a dysplastic 
nevus syndrome. Dysplastic nevi are composed 
of a disorganized lentiginous proliferation of 
single cells and small nests of melanocytes along 

  Fig. 7.19    Atypical genital melanocytic nevus—stromal 
alterations are common. Here are two more examples of 
atypical vulvar melanocytic nevi exhibiting features that 
overlap with melanoma (confl uence of atypical melanocytes 
along the dermal-epidermal junction associated with fi brosis 
( a ,  c )) and dysplastic nevus (lamellar fi brosis and enlarge-

ment of melanocytes ( b ,  d )). The dermal fi brosis is suspected 
to induce these pseudo-melanoma changes, similar to that of 
persistent melanocytic nevi and nevi associated with lichen 
sclerosus [ 131 ,  138 ]. Awareness of these features is impor-
tant to avoid overdiagnosis of melanoma and unnecessary 
treatment [ 142 ]       
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elongated rete ridges, whereas large dyscohesive 
nests without elongation of rete ridges compose 
atypical genital nevi. Bridging is present in both 
lesions. Pagetoid spread is absent in dysplastic 
nevi whereas it can be focal and central in atypical 
vulvar melanocytic nevi. The lentiginous single-cell 
pattern is a minor component in atypical genital 
nevi and usually at the periphery. In dysplastic 
nevi, the cytologic atypia is random and focal and 
the pattern of dermal fi broplasia is described as 
concentric eosinophilic and lamellar, whereas in 
the atypical genital nevi, the cytologic atypia is 
uniformly mild to moderate (sometimes severe) 
and the fi broplasia is denser. Signifi cant number 
of dermal mitoses is not present in dysplastic 
nevi. However, there is histologic overlap 
between these two entities in some lesions. 

 Most importantly though is the distinction 
from melanoma which sometimes can be par-
ticularly diffi cult. First of all, vulvar melanoma 
is primarily a disease of postmenopausal women 
as opposed to atypical genital nevi, which are 
common in women of reproductive age. 
Melanoma is often larger than 1 cm in diameter 
as opposed to atypical vulvar melanocytic nevi, 
which are 1 cm or less. Clinically, irregular pig-
mentation is commonly observed in melanoma. 
Histopathologically, melanoma demonstrates a 
predominance of single atypical hyperchromatic 
melanocytes compared to a nested junctional 
population, displays diffuse cytologic atypia 
throughout as opposed to regional atypia in the 
junctional nests, and lacks architectural symme-
try. Furthermore, the dermal, invasive compo-
nent of melanoma shows no maturation and 
mitoses are easily identifi able [ 141 ]. See 
Vignette 4 at the end of this chapter.                

 Summary 
     Clinical Presentation 
•    Predominantly in older girls and pre-

menopausal women  
•   Symmetric, uniformly hyperpigmented 

papular lesions most often smaller than 
1 cm in diameter with well-circum-
scribed borders     

   Histologic Features 
•    Symmetrical  
•   Large variably sized nests with cellular 

dyscohesion and prominent retraction 
artifact  

•   Elongated fusiform nests oriented parallel 
to the dermoepidermal junction  

•   Epidermal component does not extend 
beyond the dermal component  

•   Focal and central pagetoid upper 
migration     

   Differential Diagnosis 
•    Dysplastic nevus  
•   Melanoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Rarely can recur  
•   Conservative reexcision of any incom-

pletely excised lesion is prudent; how-
ever, a wide excision is not indicated     

   Pathology Interpretation Pearls 
•    Histologic overlap between atypical 

genital nevi and dysplastic nevi     
   Immunohistochemical/Molecular Findings 
•    Not usually applied in routine cases       
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 Vignette 1 
  Clinical History:  A 43-year-old female was referred to dermatology for chronic vulvar itching. 
On clinical exam, she was found to have multiple irregular, brown, and white papules (line 
arrow) and plaques (block arrow) affecting the vestibule and labia minora (Fig.  7.20 ). Biopsies 
were taken of the affected area.

    Microscopic Description:  Slight papillated epidermal hyperplasia and marked acanthosis 
is present and the spinous layer is replaced by pleomorphic keratinocytes, which have hyperchro-
matic nuclei and pigmented cytoplasm. The upper spinous layer shows koilocytes indicative of 
human papillomavirus infection (Fig.  7.21 ).

  Fig. 7.20    Vignette 1. Multiple irregular, brown, and white papules ( line arrow ) and plaques ( block arrow ) 
affecting the vestibule and labia minora       

 Case Vignettes

(continued)
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    Diagnosis:  Pigmented vulvar intraepithelial neoplasia (VIN 3), warty type 

  Discussion:  High-grade (warty or basaloid) VIN3 frequently presents as pigmented, multifocal 
papules and plaques with relatively sharp margins. While the diagnosis is based clinically, his-
tologic confi rmation is necessary as seborrheic keratoses, genital warts, and melanocytic nevi 
can present with similar clinical morphologies. If left untreated, VIN3 has a low risk, approxi-
mately 9–16 %, of progressing to invasive squamous cell carcinoma [ 144 ]. 

  Fig. 7.21    Vignette 1. Slight papillated epidermal hyperplasia and marked acanthosis ( a ). The spinous layer is 
replaced by pleomorphic keratinocytes, which demonstrate hyperchromatic nuclei and pigmented cytoplasm 
( b ). The upper spinous layer shows koilocytes indicative of human papillomavirus infection ( c )       
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 Vignette 2 
  Clinical History:  A 73-year-old female presented with chronic itching of the labia majora. Vulvar 
exam shows dusky red-brown pigmentation (a combination of erythema and post-infl ammatory 
hyperpigmentation) of her vulva. Excoriations and marked accentuation of skin markings of the 
vulva and inguinal region are evident (Fig.  7.22 ). She also has erythema and scale affecting her 
scalp, face, and axilla.

    Microscopic Description:  Corresponding to the clinical fi ndings, histopathologic evidence of 
lichen simplex chronicus in the form of psoriasiform hyperplasia, spongiosis, dermal fi brosis, 
hypergranulosis, and hyperkeratosis is seen (top panels) (Fig.  7.23 ). Also, foci of ulceration, ero-
sion, and epidermal necrosis are present and are confi rmatory signs of excoriation.

  Fig. 7.22    Vignette 2. Dusky red-brown pigmentation with excoriations and marked accentuation of skin markings 
of the vulva and inguinal region       

(continued)
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    Diagnosis:  Hyperpigmented lichen simplex chronicus arising in chronic spongiotic dermatitis 
due to seborrheic dermatitis 

  Discussion:  This elderly lady likely has seborrheic dermatitis. An underlying atopic diathesis 
and/or secondary allergic or irritant contact dermatitis may be exacerbating her vulvar symp-
toms producing hyperpigmented lichen simplex chronicus due to post-infl ammatory 
hyperpigmentation. 

  Fig. 7.23    Vignette 2. Psoriasiform hyperplasia, spongiosis, dermal fi brosis, hypergranulosis, and hyperkeratosis 
characterize the histopathologic changes ( a ,  b ). Also, foci of ulceration, erosion, and epidermal necrosis are noted 
consistent with excoriation ( c ,  d )       
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 Vignette 3 
  Clinical History:  A young 32-year-old woman presented with an asymptomatic, black macule 
on the labia minora-vestibule, 7 × 5 mm (Fig.  7.24 ). An excisional biopsy was performed.

    Microscopic Description:  A circumscribed proliferation of melanocytes is present associated 
with marked basal keratinocyte melanization (top panel) (Fig.  7.25 ). Mostly solitary, cytologi-
cally banal melanocytes are present along the sides and bases of elongated and hyperpigmented 
rete ridges, similar to that of cutaneous simple lentigo (left bottom panel) (Fig.  7.25 ). Notably, 
a region of enlarged, solitary and rare, nested epithelioid melanocytes found along rete ridges 
is also present (right bottom panel) (Fig.  7.25 ). All of these changes are associated with under-
lying fi brosis and melanophages suggesting prior injury and/or infl ammation.

  Fig. 7.24    Vignette 3. Asymptomatic, black macule 
on the labia minora-vestibule       

(continued)
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    Diagnosis:  Lentiginous junctional melanocytic nevus 

  Discussion:  The small size, circumscription, symmetry, and lack of pagetoid scatter of melano-
cytes indicate that this melanocytic proliferation is a melanocytic nevus and not melanoma in 
situ. The keratinocytic hyperpigmentation, submucosal fi brosis, and numerous melanophages 
are all features that overlap with vulvar melanosis (lentiginoses) and suggest that a continuum 
might exist between these entities (melanotic macule to lentigo simplex to lentiginous junc-
tional melanocytic nevus)   . Large, irregular patches of genital melanosis should be well sampled 
to prevent a sampling error. 

  Fig. 7.25    Vignette 3. A circumscribed proliferation of melanocytes associated with marked basal keratinocyte 
melanization ( a ). Mostly solitary, cytologically banal melanocytes along the sides and bases of elongated and 
hyperpigmented rete ridges ( b ). A region of enlarged, solitary and rare, nested epithelioid melanocytes found along 
ridges is also present ( c ). Underlying fi brosis and melanophages suggesting prior injury and/or infl ammation       
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 Vignette 4 
  Clinical History:  A woman, 45 years old, presented with an ulcerated, variegated periclitoral 
nodule because of recent onset of symptoms of a palpable mass and bleeding (Fig.  7.26 ). She 
does not report any history of vulvar abnormalities before the onset of symptoms and signs. 
An excisional biopsy was performed.

    Microscopic Description:  A compound, asymmetric proliferation of pleomorphic epithelioid 
and spindle melanocytes is present that has extensively infi ltrated the surrounding squamous 
mucosa and has formed a large nodule (Fig.  7.27 ).

  Fig. 7.26    Vignette 4. Ulcerated, variegated periclitoral nodule       

(continued)
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    Diagnosis:  Vulvar melanoma, lentiginous mucosal type 

  Discussion:  This is unquestionably a melanoma, based on its large size and extensive but asym-
metric proliferation of pleomorphic melanocytes. Most vulvar melanomas are detected when 
they have reached a large size/greater thickness compared to cutaneous, sun-associated melano-
mas. Vulvar melanomas are thought to arise de novo; however, studies examining for the preva-
lence of genital melanosis, lichen sclerosus, or HPV in the setting of vulvar melanoma are few. 
As vulvar melanoma is a disease of older woman, a lower threshold for vulvar biopsy of lesions 
in this age group is recommended. 

  Fig. 7.27    Vignette 4. Compound, asymmetric proliferation    of pleomorphic epithelioid and spindle melanocytes 
infi ltrating the surrounding squamous mucosa       
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           Introduction 

    Pigmented lesions of the vulva are relatively 
common, affecting approximately 12 % of women 
during their lifetime [ 1 ,  2 ]. The majority of them 
are the result of infl ammatory conditions that lead 
to hyperpigmentation, non-melanocytic neoplastic 
disorders, or mucosal lentigo/melanotic macule 
[ 3 ]. Although the vast majority of vulvar melano-
cytic lesions are benign (conventional, atypical, or 
blue nevi), a small proportion is melanoma. Vulvar 
melanoma is the second most common malignant 
neoplasm of the vulva and accounts for 8–10 % of 
all malignant vulvar tumors [ 4 ]. Approximately 
3 % of all melanomas in women occur in the geni-
tal region, and the vulva is the most common loca-
tion. The annual incidence of vulvar melanoma is 
reported as approximately 0.1 per 100,000 women 
per year in the United States [ 5 ]. 

 Vulvar melanoma carries a poor prognosis, 
with a high recurrence rate and metastatic poten-
tial, likely due to its often delayed diagnosis. 
The treatment of choice of primary vulvar mela-
noma is complete surgical excision and, in 
selected cases, may benefi t from examination of 

sentinel lymph nodes. Recently, great progress 
has been made in understanding the molecular 
pathways and mutations involved in various types 
of melanomas, including in vulvar melanoma, 
and potential therapeutic targets are recognized, 
especially for patients with metastatic disease.  

   Clinical Features 

   Clinical Presentation 

 Due to their location, vulvar melanomas are usu-
ally detected late, resulting in more advanced 
lesions at presentation. The most common symp-
tom at presentation is a vulvar mass (approxi-
mately 40 % of cases) followed by pain, bleeding, 
and itching. Dysuria is rarely reported, possibly 
due to urethral involvement by melanoma. In addi-
tion, ulceration, local discoloration, foul odor, and 
discharge may also be presenting symptoms [ 4 ]. 
It has been reported that the mean interval between 
the onset of the symptoms and the moment that 
the patient seeks medical advice is on average 
4 months [ 4 ]. The clinical differential diagnosis 
includes usually benign melanocytic lesions but 
also infl ammatory and non-melanocytic con-
ditions, such as extramammary Paget disease, 
squamous intraepithelial lesions, and vascular 
lesions, among others. 

 Melanomas are usually large (over 7 mm) 
lesions, with variegate pigmentation and irregular 
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or poorly demarcated borders (Fig.  8.1 ). Blue, 
black, or gray colors in pigmented lesions are 
especially suggestive of aggressive behavior. 
This assumption does not apply to nodular mela-
nomas that display less variegation of pigmenta-
tion and asymmetry. The most frequent types of 
melanoma affecting the vulva are mucosal/acral- 
lentiginous and superfi cial spreading types. 
Although amelanotic melanomas are uncommon 
on the skin, about 25 % of all vulvar melanomas 
are amelanotic [ 6 ]. Cutaneous melanomas are 
nearly always solitary, but vulvar melanomas are 
often multifocal. These particular clinical charac-
teristics of vulvar melanoma, their multifocality 
and frequent amelanotic nature, may account for 

the delay in the diagnosis of these tumors and 
relatively high local recurrence rate. The clini-
cians should be aware of this clinical challenge 
and potential pitfall. Therefore, biopsies should 
be performed whenever a melanocytic lesion is 
suspected and also consider the possibility of 
performing multiple biopsies in a larger pig-
mented lesion.

      Dermoscopy 

 Dermoscopy may be used as a noninvasive exam-
ination of vulvar melanocytic lesions and can 
play a role in selection of suspicious pigmented 
lesions in need of a biopsy. The dermoscopic cri-
teria for benign and malignant lesions on the 
vulva are not very well established, mainly due 
to the lack of large case series of such lesions. 
A recent study revealed that in vulvar melano-
mas, 60 % of cases had a multicomponent pattern 
by dermoscopy [ 7 ]. The same study revealed that 
there may be an irregular dermoscopic pattern in 
vulvar melanomas, with white or white-blue veil, 
irregularly distributed dots and globules, and 
atypical vascular pattern [ 7 ].  

   Location 

 Melanoma can occur on the keratinized surfaces 
of the vulva, but more often affects the modifi ed 
mucous membranes of the vulva and the true 
mucous membranes of the vestibule and the 
vagina. In one of the large retrospective studies, 
more than half of the patients presented with mel-
anoma involving the vulvar mucosa (labia minora, 
urethra, clitoris, introitus, vagina), and in 21 % of 
the patients, the melanoma was on the epidermal 
site of the vulva (labia majora or mons pubis). 
Overall, the most common location is on the labia 
minora, followed by the labia majora. It is impor-
tant to emphasize that 20 % of the patients may 
have multifocal disease at the diagnosis [ 8 ]. In rare 
instances, melanomas can occur on the distal 
aspect of the urethra and may be visible at the 
urethral meatus at clinical examination [ 9 ].   

  Fig. 8.1    Clinical vulvar melanomas present often as large 
lesions, with variegate pigmentation and irregular borders. 
Multifocality is not uncommon in vulvar melanomas       
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   Epidemiology 

 The female genitalia and especially the vulvar 
region have one of the highest densities of melano-
cytes in the body. Approximately 3 % of all mela-
nomas in women occur in the genital region. 
Among the female genital tract, the most common 
is vulvar melanoma (76.7 %), followed by vaginal 
(19.8 %), while cervical melanoma is least com-
mon [ 10 ]. Despite the sun-protected location and 
apparent rare incidence, vulvar melanomas are in 
fact more frequent than other types of cutaneous 
melanomas, when accounting for the region’s 
surface in rapport with the entire body surface 
[ 11 ,  12 ]. The annual incidence of vulvar mela-
noma is approximately 0.1 per 100,000 per year in 
the United States. According to one of the largest 
studies to date using data from the Surveillance, 
Epidemiology, and End Results (SEER) database, 
vulvar melanomas occur most often in middle-
aged to elderly (median age of 68), postmeno-
pausal white women [ 13 ,  14 ]. Childhood vulvar 
melanoma is extremely rare [ 15 ]. 

 Vulvar melanoma can occur in all skin types. 
In comparison with nongenital cutaneous- 
counterpart melanomas, 3.6 % of vulvar melano-
mas affect black patients, in contrast with only 
0.6 % of cutaneous melanomas [ 14 ]. As in cuta-
neous melanomas, family history of melanoma 
correlates with an increased incidence in vulvar 
melanoma and may be identifi ed in up to 15 % of 
cases [ 16 ].  

   Histopathology 

 When reporting the diagnosis of melanoma, certain 
prognostic factors and characteristics are usually 
noted. We will present those parameters with spe-
cifi c comments regarding vulvar melanoma. 

   Histological Subtypes 

 Considering that melanomas involve primary the 
mucosal aspect of the vulva, the majority of mela-
nomas arising in this anatomic region are muco-
sal/acral-lentiginous type, followed by superfi cial 
spreading and nodular types. Desmoplastic mela-
nomas, usually occurring in sun-damaged skin of 
elderly people, are rarely reported in the vulvar 
area [ 17 ]. Vulvar melanomas arise most com-
monly de novo, but in approximately 5 % of cases, 
especially in those affecting the cutaneous aspect 
of the vulva, they may be associated with a preex-
isting nevus [ 18 ]. 

 Mucosal/acral-lentiginous melanoma is char-
acterized by a poorly circumscribed, asymmetrical 
proliferation of cytologically atypical melanocytes 
(i.e., cellular pleomorphism, with high nuclear/
cytoplasmic ratio, irregular nuclei, and frequently 
prominent nucleoli). The junctional component 
may be composed of nests of melanocytes, but 
more often there are numerous single cells with 
confl uent, lentiginous growth pattern, and promi-
nent pagetoid upward migration (Fig.  8.2a ). 

  Fig. 8.2    ( a ) Vulvar melanoma is characterized by a pro-
liferation of cytologically atypical melanocytes with 
numerous single cells with confl uent, lentiginous growth 
pattern, and prominent pagetoid upward migration. ( b ) 

Vulvar superfi cial spreading melanomas occur on the 
cutaneous aspect of the vulva and are characterized by a 
predominately nested melanocytic proliferation, with a 
lesser degree of pagetoid upward migration       
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When invasive, the dermal melanocytes have 
similar histomorphology with the junctional ones 
and fail to demonstrate maturation growth pattern 
with depth. Mitotic fi gures may be identifi ed 
within the dermal melanocytes. Lymphovascular 
and perineural invasion is more commonly seen 
in this type of melanoma in comparison with 
cutaneous melanomas.

      Vulvar superfi cial spreading melanomas that 
occur on the cutaneous aspect of the vulva are 
characterized by a poorly circumscribed, asym-
metrical proliferation of atypical melanocytes, 
mostly having a nested growth pattern. The 
superfi cial spreading-type melanoma has a lesser 
degree of pagetoid upward migration, when com-
pared with the mucosal/acral-lentiginous type 
(Fig.  8.2b ). 

 Nodular melanoma is defi ned by an invasive 
component of melanoma in which the melanoma 
in situ (intraepithelial) does not extend for three or 
more rete ridges from the invasive component. In 
deeply invasive lesions, the tumor cells may show a 
higher degree of heterogeneity, frequently display-
ing both epithelioid and spindle cell histology.  

   Clark Level 

 In vulvar melanomas, the Clark level assessment 
is only valid for melanomas arising on the cuta-
neous aspect of the vulva (similarly used as in 
nongenital cutaneous melanomas). Clark level is 
not applicable for the mucosal type of vulvar 
melanomas since the Clark levels are related to 
cutaneous and not mucosal structures. The ana-
tomic levels of melanoma invasion are: level I, 
melanoma in situ; level II, invasion into the 
superfi cial papillary dermis; level III, invasive 
melanoma fi lls and expands the papillary dermis; 
level IV, invasion into the reticular dermis; and 
level V, infi ltration into subcutaneous adipose 
tissue. It has been reported that the assessment 
of Clark levels II, III, and IV has a very high 
interobserver variability. Moreover, in melano-
mas with polypoid growth pattern, the tumor may 
be deeply invasive by Breslow thickness but 
still a Clark level III. In these cases, there is no 

signifi cant prognostic value of the Clark level, 
and the thickness of the tumor dictates the clinical 
behavior. Currently, the Clark level is no longer 
recommended to be used as a staging criterion, 
since it is not an independent prognostic factor 
when mitotic rate is included in the analysis [ 19 ]. 

 In the largest case series of vulvar mela-
noma, the median Clark level when reported 
was IV, highlighting that these tumors are usu-
ally diagnosed when they are relatively 
advanced [ 8 ,  18 ].  

   Tumor Thickness 

 Breslow proposed in 1970 that measuring the ver-
tical thickness of cutaneous melanoma is a good 
tool to predict the metastatic potential of this 
tumor. Until today, this measurement is the single 
most important prognostic factor for melanoma 
clinical behavior. Moreover, the evaluation of this 
parameter has the least interobserver variability. 
The Breslow thickness is measured from the top of 
the epidermal granular layer to the deepest mela-
nocyte of the invasive component. When there is 
tumor-induced ulceration, the measurement 
should be done from the base of the ulceration to 
the deepest aspect of the invasive component of 
melanoma. 

 The term of “Breslow thickness” should be 
reserved for vulvar melanomas occurring in the 
cutaneous aspect of the vulva; for mucosal mela-
nomas, only the term “thickness” is considered 
appropriate since the term “Breslow” was not 
intended for mucosal sites [ 20 ]. 

 Involvement of follicular or adnexal structures 
by melanoma in situ, even if they are situated 
deeper in the dermis, should not be considered 
for the measurement of melanoma thickness. On 
the other hand, the presence of perineural inva-
sion by melanoma (relatively commonly seen in 
mucosal type of vulvar melanoma), in our opin-
ion, should be measured and reported as part of 
the Breslow thickness. 

 Several large case series of vulvar melanoma 
report that the median Breslow thickness ranges 
from 3.2 to 4.4 mm [ 8 ,  21 ].  
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   Radial and Vertical Growth Phase 

 The defi nition of radial and vertical growth phases 
is based on the concept that tumor progression 
implicates different evolutionary steps that can be 
identifi ed on histological examination and helps 
predict the tumor metastatic potential. By defi ni-
tion, all in situ melanomas have only radial growth 
phase. When melanoma invades into the dermis or 
submucosa, it may still have only radial growth 
phase (single cells or small nests within the der-
mis, without mitotic fi gures). 

 Vertical growth phase has been defi ned as 
“tumorigenic” growth, when the dermal nests 
are larger than any nest in the junctional compo-
nent of the lesion or when mitotic fi gures can be 
identifi ed within the dermal melanocytes. It has 
been reported that the metastatic potential of a 
melanoma strongly correlates with the presence 
of vertical growth phase, but it seems that the 
predictive power of vertical growth phase is 
likely related to the presence of the dermal 
mitotic fi gures rather than the size of the dermal 
tumoral nests.  

   Mitotic Figures 

 The counting of mitotic fi gures should be done 
only in the invasive component of melanoma. 
Currently, the preferred method is to report the 
mitotic count per square millimeter (usually rep-
resents 4 and ½ consecutive high-power fi elds at 
a magnifi cation of 40×, but it depends on the size 
of the fi eld in that particular microscope). It has 
been reported that a high mitotic rate correlates 
with a poor survival rate. In one of the largest 
case series of vulvar melanoma, the average of 
mitotic fi gure per square  millimeter was reported 
to be 6.6 [ 21 ].  

   Ulceration 

 The presence of ulceration is regarded as an 
independent prognostic factor for melanoma- 
associated survival. Survival rates of patients 

with an ulcerated melanoma are lower than those 
of patients with a non-ulcerated melanoma of 
similar thickness. Thus, the presence of ulcer-
ation results in upstaging the lesion. The pres-
ence of ulceration and possibly its width should 
be always reported. It is also important to recog-
nize the difference between tumor-related ulcer-
ation (due to “epidermal consumption and 
attenuation”) and ulceration due to trauma, since 
the latter is probably not associated with such an 
impaired prognosis (Fig.  8.3 ). Therefore, mor-
phologists should be very cautious before report-
ing ulceration in re-excision specimens (in 
which the cause for ulceration may be surgical 
trauma).

      Lymphovascular Invasion 

 The presence of tumor cells in lymphovascular 
spaces is considered a major prerequisite for meta-
static spread (Fig.  8.4a ). Several authors have 
reported that vascular invasion in melanoma may 
be associated with an increased risk of relapse, 
lymph node metastasis, distant metastases, overall 
survival, and disease-free survival. However, other 
authors showed that this feature is not an indepen-
dent factor in predicting prognosis in patients with 
melanoma. This apparent discrepancy may be due 
to the diffi culty of identifying this feature on 

  Fig. 8.3    Presence of ulceration is an independent prog-
nostic factor for melanoma-associated survival and its 
presence should be reported. Histologically, it is charac-
terized by the absence of the epidermis with fi brin deposi-
tion and neutrophilic aggregates       
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hematoxylin and eosin sections alone. Previous 
reports on immunohistochemical detection of 
lymphovascular invasion and correlation with 
metastatic rate have yielded confl icting results. 
More recently, studies have shown that immuno-
histochemical detection of lymphovascular inva-
sion using anti-D2-40, a monoclonal antibody 
against podoplanin, in melanomas thicker than 
1 mm, correlates with sentinel lymph node status 
and survival (Fig.  8.4b ). Therefore, we suggest 
that such analysis might be incorporated in the 
routine work-up of primary cutaneous melanoma 
thicker than 1 mm. In one of the largest case series 
of vulvar melanomas, vascular invasion of tumor 
cells did not reach the signifi cance level as a pre-
dictor of survival in the univariate analyses [ 18 ].

      Perineural Invasion 

 Infi ltration of nerves by tumor cells should also 
be recorded (Fig.  8.5 ). Some types of melano-
mas, such as desmoplastic or spindle cell mela-
nomas, have a high propensity for perineural 
invasion. This feature is also relatively commonly 
seen in mucosal melanomas.

      Microscopic Satellitosis 

 Microsatellites are defi ned as discrete tumor 
aggregates, designated as having the diameter 

larger or equal to 0.05 mm in largest dimension 
and are separated from the main tumor by nor-
mal (not fi brosis or infl ammation) dermal colla-
gen or subcutaneous fat. Only few studies have 
evaluated the role of microsatellites as prognos-
tic factors in cutaneous melanomas and so far 
there is no defi nite published data in this regard 
in vulvar melanomas. It is controversial whether 
their presence is an independent prognostic fac-
tor, but they do appear to correlate with a higher 
risk of local recurrence and with an increased 
frequency of regional lymph node metastasis 
(from 12 % to 53 %) in tumors thicker than 
1.5 mm.  

  Fig. 8.4    ( a ) Lymphovascular invasion is characterized by 
the presence of tumor cells in lymphovascular spaces. ( b ). 
D2-40 immunohistochemical study can highlight the vas-

cular spaces and can be used as an aid in identifi cation of 
lymphovascular invasion       

  Fig. 8.5    Perineural invasion is relatively commonly seen 
in mucosal melanomas, such as vulvar melanoma       
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   Regression 

 Histologically, it can be recognized by the presence 
of dermal fi brosis, vascular proliferation, infl am-
matory infi ltrate, and the presence of melanophages 
in association with complete or partial loss of 
melanocytes. There may be also thinning of the 
overlying epidermis with loss of rete ridges 
(Fig.  8.6 ). The regression changes can range from 
focal to extensive and can be partial or complete. 
The correlation of regression with prognosis is 
controversial. Although most studies have not 
found a signifi cant role for regression in determin-
ing survival, others suggested that the metastatic 
rate is higher in thin melanomas with extensive 
regression. One of the possible explanations is that 
a regressed lesion was previously thicker, and the 
assessment of current thickness is an underesti-
mate of the tumor’s metastatic potential [ 22 ].

      Tumor-Infi ltrating Lymphocytes 

 The host immune response is recognized by the 
presence of a lymphocytic infl ammatory infi ltrate. 
It can be “brisk,” “non-brisk,” and “minimal” 
(“absent”) and is usually measured by the extent of 

the lymphocytic infi ltrate surrounding the invasive 
dermal component of melanoma. The presence of 
a brisk infl ammatory infi ltrate has been reported 
that correlates with improved survival. However, 
the assessment of this feature is observer depen-
dent, mainly due to the lack of a uniform defi ni-
tion of host response in terms of type and location 
of the infi ltrate.  

   “Multifocality” of Vulvar Melanoma 

 “Multifocality” of vulvar melanomas, especially 
those arising on the mucosal aspect, is a well- 
known characteristic with a signifi cant impact in 
the capability to obtain tumor-free surgical mar-
gins. Multifocality is defi ned as multiple foci of 
melanoma separated by intact epithelium, or 
arising on follow-up, but not in the vicinity of 
the surgical scar. In one study, six of nine (66 %) 
vulvar melanomas had more than one focus of 
melanoma: one had multiple primary melano-
mas both at the time of diagnosis and during 
follow-up period, one had multiple foci of mela-
noma but had no local recurrences, and three had 
secondary melanomas during follow-up. 

 Interestingly, in a recent study, almost half of 
the patients had atypical melanocytic hyperplasia 
adjacent to primary melanoma [ 21 ]. Verschraegen 
et al., in their recently published series, raise the 
suggestion of a “fi eld effect” in vulvar melano-
mas; some patients having atypical melanocytic 
hyperplasia at the surgical margins as well as in 
noninvolved mucosa, and local recurrences in 
these patients were described.   

   Prognostic Factors, 2009 AJCC 
Staging, and Its Applicability 
on Vulvar Melanomas 

 The understanding of prognostic factors and their 
clinical signifi cance in cutaneous melanomas is 
continuously evolving. The American Joint 
Committee on Cancer (AJCC) adopted in 2002 a 
version of the melanoma staging system on the 
basis of an analysis of 17,600 patients in AJCC 
Melanoma Staging Database. Recently, in 
November 2009, a new version of AJCC 

  Fig. 8.6    Regression can be recognized by the presence of 
dermal fi brosis, vascular proliferation, infl ammatory infi l-
trate, and presence of melanophages in association with 
complete or partial (as in this case) loss of melanocytes       

 

8 Malignant Melanoma of the Vulva



250

Melanoma Staging and classifi cation has been 
released, based on an expanded sample size of 
the Melanoma Staging Database (over 30,000 
patients) and multivariate analysis of different 
independent prognostic factors [ 19 ]. 

 There is variability between different institu-
tions and pathologists regarding the routine 
reports of histological parameters in melanomas. 
Some of the reports contain only minimal infor-
mation (such as tumor thickness and presence or 
absence of ulceration) while others are very com-
prehensive. In such detailed reports, although 
some of the information provided might not be of 
immediate relevance to a given patient, its impor-
tance might become apparent at a later date, 
especially when used in conjunction with infor-
mation gathered from large number of patients in 
prospective or retrospective studies. As an exam-
ple, mitotic count is now included as an essential 
histopathological element in the newest version 
of AJCC Melanoma Staging and classifi cation. 

 In contrast with the 2002 AJCC Melanoma 
Staging, the mitotic rate replaces the level of 
invasion (Clark) in defi ning T1 categories of 
cutaneous melanomas. The presence of one or 
more mitotic fi gures per square millimeter is now 
used as one of the two criteria (along with ulcer-
ation) for defi ning T1b-stage melanoma. A pos-
sible drawback of applicability of this criterion 
may be in cases in which there is a very small 
dermal component. However, it is not recom-
mended by AJCC or College of American 
Pathologists (CAP) to perform multiple, serial 
sections with the intent to detect mitotic fi gures. 
The tumor thickness is the primary determinant 
for T staging in both 2002 and 2009 AJCC rec-
ommendations for melanoma staging. In the 
newer 2009 AJCC, recommendation immuno-
histochemical detection of nodal metastases is 
included and has to be performed in all the cases 
in which a metastasis is not obvious in the initial 
hematoxylin- and eosin-stained sections exam-
ined. In such cases, the markers that can be used 
for immunohistochemical studies may be 
MART1, Melan A, or HMB45. The number of 
nodal metastases is the primary determinant for 
N staging and there is no lower threshold of 
staging N+ disease (isolated tumor cells and very 

small tumor deposits should be scored N+). The 
TNM staging categories for cutaneous melano-
mas (including vulvar melanoma) that are cur-
rently recommended are included in Table  8.1 .

   Parameters that correlate strongly with the 
prognosis and should be always mentioned in the 
report include tumor thickness, number of mitoses 
per square millimeter, as well as presence or 
absence of ulceration, lymphovascular, perineural 
invasion, satellitosis, and regression. In addition, 
it is recommended to include Clark level (only 
for vulvar melanomas affecting the cutaneous 
aspect of the vulva). It is important to emphasize 
that according to literature, most of the vulvar 
melanomas at the time of diagnosis are Clark 
level IV, reach a Breslow thickness ranging 
between 3.2 and 4.4 mm, have an average of six 
mitoses per square mm, and a large proportion 
may be ulcerated [ 8 ,  21 ].  

   Therapy 

 The treatment of choice consists of surgical 
removal or vulvectomy (hemivulvectomy or radi-
cal vulvectomy). There is a trend toward less 
extensive resection, since there have not been 
found a difference of survival rates between 
patients treated with radical vulvectomy and con-
servative surgery [ 23 ] which yields results as 
good as radial vulvectomies. Obtaining tumor- 
free resection margins is critical to prevent local 
recurrence. However, due to the multifocality 
commonly seen in vulvar melanomas, their fre-
quent amelanotic nature and highly subclinical 
peripheral extension, complete resection was 
proven to be a diffi cult task. Moreover, in up to 
20 % of cases, there is a background of atypical 
junctional melanocytic hyperplasia that makes 
the assessment of resection margins even more 
challenging. Frozen section analysis is neither 
specifi c nor sensitive for histological evaluation 
of margins of resection and is not generally indi-
cated. Chemotherapy and radiation therapy add 
little to overall survival. 

 The sentinel lymph node biopsy (SLNB) is a 
less invasive alternative to elective lymph node 
dissection. The SLNB has a lower associated 
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morbidity and higher sensitivity in detecting 
lymph node metastases. According to 2009 AJCC 
recommendations for melanoma staging, immu-
nohistochemical studies have to be performed if 
tumor is not identifi ed in the routine H&E 
sections (Fig.  8.7a, b ). Up to date the studies 

analyzing the potential role of SLNB in vulvar 
melanomas are relatively small but appears that 
the procedure is capable of identifying patients 
who have occult lymph node metastases and may 
benefi t from local lymphadenectomy performed 
in order to prevent distant metastases [ 24 ,  25 ].

   Table 8.1    2009 AJCC melanoma pathologic staging   

 Stage  T (tumor)  N (lymph nodes)  M (metastases) 

  0    Tis  (in situ)   N0    M0  
  IA    T1a  (thickness < 1 mm, without ulceration, <1 

mitosis/square mm) 
  N0    M0  

  IB    T1b  (thickness <1 mm, with ulceration 
and/or 1 or >1 mitoses/square mm) 

  N0    M0  

 OR 
  T2a  (thickness 1–2 mm, without ulceration) 

  IIA    T2b  (thickness 1–2 mm, with ulceration)   N0    M0  
 OR 
  T3a  (thickness 2–4 mm, without ulceration) 

  IIB    T3b  (thickness 2–4 mm, with ulceration)   N0    M0  
 OR 
  T4a  (thickness >4 mm, without ulceration) 

  IIC    T4b  (thickness >4 mm, with ulceration)   N0    M0  
  IIIA    T1–T4a    N1a  (1 lymph node with micrometastasis)   M0  

 OR 
  N2a  (2–3 lymph nodes with 
micrometastases) 

  IIIB    T1–T4b    N1a  (1 lymph node with micrometastasis)   M0  
 OR 
  N2a  (2–3 lymph nodes with 
micrometastases) 

  IIIB    T1–T4a    N1b  (1 lymph node with macrometastasis)   M0  
 OR 
  N2b  or  N2c  (2–3 lymph nodes with 
macrometastases or in transit metastases/
satellites without lymph node involvement) 

  IIIC    T1–T4b    N1b  (1 lymph node with macrometastasis)   M0  
 OR 
  N2b  or  N2c  (2–3 lymph nodes with 
macrometastases or in transit metastases/
satellites without lymph node involvement) 

  IIIC    Any T    N3  (4 or more 4 lymph nodes with 
metastases or in transit metastases/
satellites with lymph node metastases) 

  M0  

  IV    Any T    Any N    M1  (distant 
metastases) 

  Data from Ref. [ 19 ] 
 Micrometastases are diagnosed after sentinel lymph node biopsy 
 Macrometastases are defi ned as clinically detectable nodal metastases confi rmed pathologically 
  NA  not applicable,  LDH  lactate dehydrogenase  
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      Survival 

 According to a one of the largest studies of 644 
patients with vulvar melanoma using SEER data-
base, the 5-year disease-specifi c rates for those 
with localized, regional, and distant metastases 
were 75.5 %, 38.7 %, and respectively 22.1 % 
[ 13 ]. Women aged 68 years or younger had a 
better survival rate than older patients (72 % 
compared with 47.7 %). Overall, the prognosis of 
vulvar melanoma is poorer relative to cutaneous 
melanoma. The overall outcome of melanoma of 
the vulva and vagina is poor primarily because of 
the sociocultural barriers, which may delay the 
patient seeking timely medical attention; there-
fore, melanoma in these areas is usually diag-
nosed late. The median survival rate of the 
patients with vulvar melanoma was reported as 
16 and 39 months in black and Caucasian 
patients. In contrast, the median survival rate of 
cutaneous melanomas is 124 months for black 
patients and 319 months for Caucasian patients 
[ 14 ]. Lymph node metastases were diagnosed in 
9–17 % of the patients and the survival rate was 
also related with the number of positive lymph 
nodes [ 8 ,  13 ,  26 ]. In contrast with cutaneous mel-
anomas, 8.5 % of patients with vulvar melanoma 
present with advanced disease, while only 2.7 % 
of patients with cutaneous melanoma present with 
regional or distant metastases [ 14 ]. In patients 
with positive lymph nodes 5-year disease- specifi c 
survival is 24 %, compared with 68.3 % for those 
with negative lymph nodes [ 13 ]. In a multivariable 

analysis of vulvar melanomas, younger age, 
localized disease, and negative lymph nodes were 
independent prognostic  factors for improved 
survival [ 13 ]. Recent population- based studies 
demonstrate that the 5-year melanoma-specifi c 
survival rates are only 61 % for vulvar mela-
noma, lower than 91.3 % for cutaneous melano-
mas, and 80.3 % for acral melanomas [ 21 ].  

   Differential Diagnosis 

 The differential diagnosis of melanoma has to be 
made not only with other types of vulvar melano-
cytic lesions but also with other pigmented non- 
melanocytic vulvar lesions that clinically may 
mimic melanoma. For example, postinfl ammatory 
hyperpigmentation and vulvar lentigo/melanosis 
can be clinically very similar with melanoma. 
Considering the importance of early detection 
of melanoma and because, on the genital skin, 
signifi cant and less signifi cant lesions can appear 
grossly similar and less characteristic than on the 
extragenital skin, the clinicians are encouraged to 
perform biopsies in any instance in which mela-
noma is included in the differential diagnosis [ 3 ]. 
As a rule, any suspicious vulvar lesion, for which 
the clinical diagnosis of melanoma is considered, 
requires a biopsy (either punch or an excisional 
biopsy) of the most abnormal area(s). Shave biop-
sies are generally not recommended if melanoma 
is suspected, since it can compromise either the 
diagnosis or some prognostic parameters, such as 
thickness. 

  Fig. 8.7    The sentinel lymph node biopsy can identify micrometastases in lymph nodes ( a ) that can be also highlighted 
by immunohistochemical studies using MART1 ( b )       
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   Differential Diagnosis of Vulvar 
Melanoma from Non-melanocytic 
Lesions That Appear Clinically 
Pigmented 

•      Angiokeratomas —small, vascular tumors 
often located on the labia majora (see Chap.   14    ). 
They present as shiny red, purple, or black 
papules and are often multiple. The histology 
reveals ectatic vessels with overlying epithe-
lial acanthosis with hyperkeratosis.  

•    Purpura or other vascular lesions —such as 
Kaposi sarcoma, can be clinically considered in 
the differential diagnosis of vulvar melanoma 
(see Chap.   14    ). Histologically, these lesions dif-
fer by the presence of telangiectasia and extrav-
asated red blood cells in purpura and 
identifi cation of vascular spaces lined by spin-
dle cells as seen in Kaposi sarcoma. In challeng-
ing cases, immunohistochemical studies may 
be performed, such as CD31 or CD34, that 
highlight vascular spaces of vascular lesions or 
antibodies against herpes virus 8 (HHV8) which 
labels endothelial cells in Kaposi sarcoma.  

•    Lichen sclerosus —may sometimes be consid-
ered clinically in the differential diagnosis of 
melanoma due to variegated pigmentation and 
association with telangiectatic superfi cial capil-
laries (see Chap.   5    ). Although hyperpigmenta-
tion and melanin incontinence can be seen in 
lichen sclerosus, the latter will also show dermal 
sclerosis and lack of melanocytic proliferation.  

•    Lichen simplex chronicus and acanthosis 
nigricans —may clinically be considered in the 
differential diagnosis of a pigmented melano-
cytic lesion due to epithelial acanthosis with 
hyperkeratosis (see Chap.   3    ). In some cases, the 
melanocytes are either producing more mela-
nin or there is a mild increase in the density of 
melanocytes, but they lack cytologic atypia.  

•    Seborrheic keratosis —common benign 
lesions usually occurring with aging and are 
often reddish brown and have a “stuck on” 
gross appearance. When they occur on the 
vulva, they may raise concern of melanoma. 
Histologically, seborrheic keratoses show 
hyperkeratosis, acanthosis, and pseudohorn 
cysts. Occasional dendritic melanocytes may 
be seen in the epidermis.  

•    Condyloma accuminatum —may be pig-
mented, particularly in darker-skinned indi-
viduals. Histologically, they are characterized 
by hyperplastic squamous epithelium, with 
hyperkeratosis, parakeratosis, acanthosis, and 
papillomatosis. Koilocytes (the “hallmark” of 
human papilloma virus infection) are noted 
and they are characterized by enlarged irregu-
larly shaped nucleus, with a perinuclear halo. 
Sometimes, prominent melanin granules may 
be seen in these lesions (see Chap.   6    ).  

•    Vulvar intraepithelial neoplasia (VIN) —
clinically may appear brown, red, or white. 
Pigmented VIN may raise concern for mela-
noma and lead to biopsy. Histologically, epithe-
lial keratinocytic atypia as well as evidence of 
human simplex virus (HPV) infection is noted 
(see Chap.   9    ). Sometimes pigment inconti-
nence in the papillary dermis may be noted.  

•    Basal cell carcinoma —is less commonly seen 
in the vulvar area comparing with the sun-
exposed skin but may present with pruritus 
(similar to melanoma), has a nodular/papular 
appearance, and occasionally can be pigmented 
(either due to dendritic melanocytes within the 
tumor nests or pigment incontinence) (see 
Chap.   11    ). The classic basaloid proliferation 
with peripheral palisading, retraction artifact, 
and associated myxoid stroma will support the 
diagnosis of basal cell carcinoma.  

•    Extramammary Paget disease —may have 
sometimes a pigmented appearance and mimic 
clinically melanoma. Moreover, sometimes 
even the histological differential diagnosis 
may be challenging. In cases of pigmented 
Paget disease, there is an intraepidermal pro-
liferation of epithelioid cells, with marked 
pagetoid spread, focally containing mucin and 
melanin pigment (see Chap.   11    ). Intraepidermal 
reactive melanocytes with a dendritic mor-
phology are usually also present. The pigment 
within the neoplastic cells is likely the result 
from the uptake of melanin by Paget cells 
from surrounding melanocytes within the epi-
dermis. In cases in which only a superfi cial 
biopsy is performed, pigmented Paget disease 
can be confused easily with melanoma in situ 
[ 27 ] (Fig.  8.8a ). Immunohistochemical studies 
can resolve the differential diagnosis: Paget 
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cells label for CK7 (Fig.  8.8b ), low-molecular-
weight keratins (CAM 5.2), EMA, and CEA. 
There is variable expression of GCDFP-15 
(BRST2) and mucicarmine. The pagetoid cells 
are negative for melanocytic markers such as 
S100 protein, HMB45 antigen, MART1, 
Sox10, and MITF. It is important to mention a 
potential pitfall in the interpretation of immu-
nohistochemical studies with MART1: due to 
the presence of numerous background den-
dritic melanocytes, the stain can be easily over 
interpreted; we should base our evaluation/
interpretation of the stain only on the number 
of labeled cellular bodies and not their den-
dritic processes.

         Differential Diagnosis of Vulvar 
Melanoma from Melanin-Related 
Lesions That Appear Pigmented But 
Are Not Due to Melanocytic 
Proliferation 

•      Mucosal lentigo/melanosis/lentigines— they 
are usually incidental; lentigines are smaller 
while larger areas of hyperpigmentation may 
be seen in mucosal melanosis (see Chap.   7    ). 
Since melanosis may be extensive and occurs 
usually on the mucosal aspect of the vulva and 
introitus, they frequently raise the concern for 
melanoma due to their extent and sometimes 
variable pigmentation. Histologically, hyper-
pigmentation of basal keratinocytes and den-
dritic melanocytes are noted, without a defi nite 

increase in the number of melanocytes. 
Melanophages may be also seen in the super-
fi cial dermis/submucosa.  

•    Postinfl ammatory hyperpigmentation—
 numerous infl ammatory conditions of the vulva, 
such as a variety of interface or lichenoid derma-
toses, may lead to postinfl ammatory hyperpig-
mentation (see Chap.   7    ). This condition is due to 
secondary disruption if the basement membrane 
and the melanin from the basal keratinocytes are 
released in the dermis. Histologically, it is char-
acterized by superfi cial dermal interstitial mela-
nin or dermal melanophages.     

   Differential Diagnosis of Vulvar 
Melanoma from Vulvar Nevi 

 The clinical and/or histological differential diag-
nosis of these entities may be sometimes very 
challenging, including for experienced dermato-
pathologists. This is especially true for nevi with 
architectural disorder, as commonly seen in the 
vulvar area. In this region, these so called nevi of 
special sites have often histological features that in 
other sites could be interpreted as malignant mel-
anoma [ 28 ] (see Chap.   7    ). They are characterized 
by a proliferation of melanocytes with variable 
degree of cytologic atypia, frequently arranged in 
large nests or single cells, sometimes with focal 
pagetoid upward migration (usually in the central 
portion of the lesion). Lentiginous growth, bridg-
ing of epithelial rete ridges, and adnexal involve-
ment are often identifi ed. Extension of junctional 

  Fig. 8.8    Clinical and histological extramammary Paget disease involving the vulva can mimic vulvar melanoma ( a ), 
but the lesional cells are strongly and diffusely positive for cytokeratin 7 ( b ) and negative for melanocytic markers       
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melanocytic proliferation beyond the dermal 
component (“shoulder phenomenon”) is com-
monly seen and associated with papillary dermal 
fi broplasia (Fig.  8.9 ). It is important to note that 
these histological features when identifi ed in 
genital melanocytic nevi (as well as in nevi along 
the mammary line) do not carry the same associa-
tions of the cutaneous dysplastic nevus syndrome 
but is rather dependent on the site of biopsy.

   Clinically, melanomas are larger, more irregu-
lar in comparison to nevi, and have variegated 
pigmentation, with irregular or poorly demarcated 
borders. Histologically, a melanocytic nevus is 
favored when the lesion is well circumscribed 
(ends with nests of melanocytes) and symmetrical; 
the majority of melanocytes are arranged in nests; 
there is only minimal and central pagetoid 
upward migration, mild to moderate cytologic 
atypia, and no evidence of deep dermal mitotic 
fi gures; and there is maturation of the dermal 
component (Table  8.2 ).

   While in the great majority of cases the diag-
nosis is based only on the histopathological 
examination of the lesions, applying the described 
criteria in the appropriate clinical context, in 

   Table 8.2    Vulvar melanoma versus atypical vulvar nevi: clinical features, histological features, and immunohisto-
chemical studies   

 Vulvar melanoma  Atypical vulvar nevi 

  Clinical features  
 Age  Postmenopausal  Premenopausal 
 Size  Large  Relatively small, less than 1 cm 
 Pigmentation  Variegated  Diffuse and homogenous 
 Clinical appearance  Irregular, poorly circumscribed  Usually well circumscribed 
  Histological features  
 Circumscription  No  Yes 
 Symmetry  No  Yes 
 Junctional nests and single cells  Predominately single cells  Predominately nested, frequent large nests 
 Lentiginous growth  Yes, confl uent growth pattern  Only focal 
 Junctional nests  Poorly cohesive or coalescent  Cohesive 
 Pagetoid upward migration  Present, frequently prominent  Usually absent. If present, it is focal and 

central 
 Cytology  Signifi cant cytologic atypia  Mild cytologic atypia 
 Ulceration  Present  Absent 
 Dermal maturation  Absent  Present 
 Dermal mitoses  Present, including in the deep aspect  Rare and superfi cial 
 Associated dermal infl ammatory 
host response 

 Present, extensive  Present 

 Dermal fi brosis  Regression type  Papillary dermal fi broplasia 
  Immunohistochemical studies  
 HMB45  Patchy expression, in both superfi cial 

and deep aspect of the lesion 
 Expressed in the intraepidermal and 
superfi cial dermal melanocytes only 
(maturation pattern) 

 Ki67  Increased proliferative rate (>10 %), 
including in deeper melanocytes 

 Low proliferative rate (<10 %) and only 
in the superfi cial melanocytes 

  Fig. 8.9    Melanocytic hyperplasia in the vulva high-
lighted by HMB45 immunohistochemical studies is char-
acterized by a relatively increased number of junctional 
melanocytes, but without confl uent growth pattern or pag-
etoid upward migration as seen in melanomas       
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selected situations immunohistochemistry can be 
a useful aid in the differential diagnosis of these 
entities. 

 The immunohistochemical studies that may 
be used are a combination of HMB45 and a pro-
liferation marker, such as Ki67/MIB1. In mela-
noma, HMB45 has a patchy to solid pattern of 
staining, labeling melanocytes in both superfi cial 
and deep portion of the lesion (Fig.  8.10a ) [ 29 –
 31 ]. In contrast to nevi, melanomas tend to have 
an increased proliferative rate (Fig.  8.10b ). 
Moreover, the examination of the pattern of 
expression of Ki67 in the dermal melanocytes 
may be helpful: nevi have scattered positive 
intraepidermal, upper dermal, or periadnexal cells, 
while melanomas tend to reveal a more diffuse 
positivity for Ki67 or a higher proliferation rate 
within the deeper aspect of the lesion. One of the 
most common problems in interpreting the prolif-
eration rate using Ki67 is the fact that sometimes 
the cells that label may be tumor-associated lym-
phocytes or proliferating background fi broblasts 
or endothelial cells that account for an overvalu-
ation of tumor cells’ proliferative rate. For this rea-

son, it may be used as a cocktail that includes both 
anti-MART1 (a cytoplasmic marker) and anti-Ki67 
(that labels the nucleus) that also uses two chromo-
gens: aminoethylcarbazol (red) and diaminobenci-
dine (brown). Therefore, when we evaluate this 
immunohistochemical stain we are able to reli-
ably quantify the proliferating melanocytes having 
a red cytoplasmic and brown nuclear labeling.

   One important aspect of using immunohisto-
chemical studies in evaluation of vulvar melano-
cytic lesion is to use caution when interpreting 
stains such as MART1, considering the known 
association of vulvar melanomas with background 
melanocytic hyperplasia. 

 The diagnosis of melanoma in situ implies the 
detection of a confl uent growth pattern of atypical 
intraepithelial melanocytes compared with the 
scattered atypical melanocytes, albeit increased 
in number, which can be seen in melanocytic 
hyperplasia. Some authors discourage the use of 
anti-MART1 because the labeling of the melano-
cytic dendrites may simulate the confl uent pattern 
of growth of melanoma. However, using HMB45 
or particularly MITF1 or Sox10 (which are nuclear 

  Fig. 8.10    An immunohistochemical study using HMB45 
reveals a solid staining pattern in melanoma ( a ), and the 
cocktail-combining MART1-red chromogen, cytoplasmic 

staining, and Ki67 brown nuclear staining highlight a high 
proliferative rate of invasive melanocytes ( b )       
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markers) will allow a better quantitative apprecia-
tion of the melanocytic proliferation.  

   Differential Diagnosis of Vulvar 
Melanoma from Vulvar Melanocytic 
Proliferations in Lichen Sclerosus 

 Melanocytic nevi arising in lichen sclerosus 
can mimic both clinical and histological mela-
noma, and therefore they are often referred to as 
“pseudomelanoma” (see Chap.   7    ). The overlap-
ping morphologic features with melanoma are 
likely due to the stromal alterations that may 
induce a change in the melanocytes’ phenotype. 
Histologically, melanomas are poorly circum-
scribed and have more confl uent growth pattern, 
and dermal mitotic fi gures are often noted. 

 Among the histopathological features favor-
ing lichen sclerosus are the presence of a homog-
enized papillary dermis rather than a thinned 
epidermis as seen in regressed melanoma. 
Usually a band-like lymphocytic infi ltrate sepa-

rates the dermis from the epidermis by a thin 
layer of sclerosis. Marked basal vacuolar altera-
tion is noted; the epidermis contains numerous 
necrotic keratinocytes and the basal membrane may 
be thickened. In lichen sclerosus, melanocytes 
are not easily identifi ed but fi nding melanocytic 
nevi within a field of lichen sclerosus is not 
an uncommon phenomenon; the concomitant 
secondary pigment alterations affecting the 
normally hyperpigmented vulvar skin, as well as 
a melanocytic nevus, can produce a lesion clini-
cally suspicious for melanoma. Also the postin-
fl ammatory pigmentary alteration can explain the 
variegated pigmentation and irregular borders of 
the lichen sclerosus that mimic melanoma. 

 A melanocytic nevus associated with lichen 
sclerosus is usually well circumscribed, absent or 
minimal, and only central pagetoid upward migra-
tion of melanocytes has no mitotic fi gures identi-
fi ed within dermal melanocytes and has a low 
proliferative rate by Ki67, and HMB45 is expressed 
only in epidermal melanocytes or in the focal super-
fi cial dermis (maturation phenomenon) (Table  8.3 ).

    Table 8.3    Vulvar melanoma versus nevi arising in a background of lichen sclerosus: histological features and immu-
nohistochemical studies   

 Vulvar melanoma 
 Nevi arising in a background of lichen 
sclerosus 

  Histological features  
 Circumscription  No  Yes 
 Symmetry  No  Yes 
 Junctional nests and single cells  Predominately single cells  Predominately nested 
 Lentiginous growth  Confl uent growth pattern, extending 

beyond the area of fi brosis 
 Trizonal growth pattern 

 Junctional nests  Poorly cohesive or coalescent  Cohesive 
 Pagetoid upward migration  Present, frequently prominent  Usually absent 
 Cytology  Signifi cant cytologic atypia  No or minimal cytologic atypia 
 Ulceration  Present  Absent 
 Dermal maturation  Absent  Present 
 Dermal mitoses  Present, including in the deep aspect 

of the lesion 
 Not easily identifi ed 

 Dermal fi brosis  Regression type  Homogenized, sclerotic papillary dermis with 
underlying band-like lymphocytic infi ltrate 

 Epidermal changes  Loss of rete ridges, especially in 
regressed lesions 

 Evidence of interface dermatitis with basal 
vacuolar changes and scattered colloid bodies 
(necrotic keratinocytes) 

  Immunohistochemical studies  
 HMB45  Patchy expression, in both 

superfi cial and deep aspect of the 
lesion 

 Expressed in the intraepidermal and 
superfi cial dermal melanocytes only 
(maturation pattern) 

 Ki67  Increased proliferative rate (>10 %), 
including in deeper melanocytes 

 Low proliferative rate (<10 %) and only in the 
superfi cial melanocytes 
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   However, it is also important to remember that 
lichen sclerosus may be also associated with vulvar 
melanoma and extreme caution may be used for 
the diagnosis [ 32 ].   

   Molecular Biology of Vulvar 
Melanoma and Its Therapeutic 
Implications 

 Despite new treatments attempted and developed, 
there is no defi nite evidence of improved mela-
noma survival, including in vulvar melanomas, in 
the last few decades. Patients with thinner mela-
nomas may be managed using surgical resection 
and had a better prognosis than those with more 
extensive or metastatic disease. 

 In a need to develop new treatment options for 
these patients, over the last decade, signifi cant 
progress has been made in identifying genetic 
alterations with the potential to revolutionize the 
treatment of melanoma. Distinctive chromosomal 
aberrations were identifi ed in melanomas arising 
on chronically sun-exposed skin in comparison 
with melanomas arising in areas intermittently 
exposed to the sun, such as vulvar melanomas, 
leading to different therapeutic approaches. 
Moreover, it has been noted that melanomas aris-
ing at different mucosal sites differ also depend-
ing on their site of origin, having a signifi cant 
heterogeneity in expression and different gene 
alterations. It has been also shown that vulvar 
melanomas located on the glabrous skin (mucosa) 
have different biological properties when com-
pared with melanomas involving the hairy vulvar 
skin [ 12 ]. Similar to acral melanoma, mucosal 
melanomas show a high degree of genomic insta-
bility with frequent amplifi cations. 

 Activating V600E or V600K mutations in the 
 BRAF  kinase that are common in cutaneous mel-
anomas arising in sun-exposed areas and for 
which  BRAF -specifi c targeted therapies are avail-
able. They are extremely rare in melanomas 
occurring in non-sun-exposed areas or mucosal 
sites, such as vulvar melanoma [ 33 ]. Somatic 
 BRAF  and  NRAS  mutations are mutually exclu-
sive; however,  NRAS  mutations are also relatively 
infrequent in vulvar melanomas (approximately 
12 % of cases) in comparison with melanomas 

arising in chronically sun-damaged skin (approx-
imately seen in 24 % of cases) [ 33 ]. Interestingly, 
in melanomas at other mucosal sites, such as 
esophagus,  NRAS  alterations are more frequent, 
so this discrepancy may not be due to a direct 
association to ultraviolet light irradiation [ 33 ]. 
Similarly,  ra s mutation, especially in codon 61 of 
N-ras oncogene, is common in cutaneous mela-
nomas, but this is an exceptional occurrence for 
vulvar melanoma [ 34 ]. 

 Recently, mutations and/or increased copy 
numbers of the gene encoding the receptor tyro-
sine kinase  KIT  have been described in mucosal 
and acral-lentiginous melanomas. The frequency 
of  KIT  mutations in mucosal melanomas varies 
signifi cantly with anatomical site, but the highest 
 KIT  mutation rate (35–40 %) was detected in 
vulvar melanomas. The majority of the  KIT  muta-
tions identifi ed occur within exon 11, encoding 
the juxtamembrane domain of the  KIT  receptor. 
In addition, a minority of mutations was found in 
 KIT  exon 17, which encodes the tyrosine kinase-2 
domain of  KIT . Single amino acid substitutions 
were the most common type of alterations identi-
fi ed. It is interesting to note that many vulvar 
melanomas with  KIT  mutations had a mutation 
other than L576P, having a better clinical 
response to imatinib and sorafenib. 

 The correlation between  KIT  expression levels 
by immunohistochemistry and mutation status is 
still controversial. It has been shown that rare 
tumors for which  KIT  mutation was demonstrated 
were negative for c-kit immunohistochemical 
expression and cases of  KIT  wild-type melano-
mas demonstrated positivity for c-kit by immuno-
histochemistry. The immunohistochemical 
expression of c-kit is so far insuffi cient to predict 
the response to KIT-targeted therapy with ima-
tinib mesylate [ 33 ]. The current recommendation 
is that immunohistochemistry should not replace 
mutation analysis in the identifi cation of patients 
who may benefi t from  KIT  inhibitors-targeted 
therapies. However, other studies have shown that 
immunohistochemical expression of  KIT  in less 
than 10 % of the cells of the invasive component 
of acral-lentiginous/mucosal melanomas appears 
to be a strong negative predictor of  KIT  mutation 
and therefore can potentially be used to triage 
cases for additional  KIT  genotyping [ 35 ]. 
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 Recent studies showed that the response rates 
for metastatic melanomas treated with imatinib 
mesylate were better in patients with  KIT  exon 11 
mutations than in those with  KIT  exon 17 mutations 
or  KIT  amplifi cations [ 33 ]. 

 It has been also reported that RAF/MEK/ERK 
and PI3K/AKT signaling pathways are activated in 
a signifi cant proportion of mucosal melanomas, 
which occurs irrespective of the KIT/NRAS/BRAF 
mutation status of the tumors [ 36 ]. Both the RAF/
MEK/ERK and PI3K/AKT pathways may repre-
sent promising alternative therapeutic targets in 
mucosal melanoma, especially in the subset of 
tumors lacking activating- KIT  mutations.    

 Summary 
     Clinical Presentation    
• Melanoma often presents as a vulvar 

mass (40 %) followed by pain, bleeding, 
and itching.  

•   Affect middle-aged or postmenopausal 
women (median age of 68).  

•   Usually large, with variegate pigmenta-
tion and irregular or poorly demarcated 
borders.     

   Histological Features 
•    Commonly involve the mucosal aspect 

of the vulva and are mucosal/acral-len-
tiginous type and may also be nodular or 
superfi cial spreading (on the cutaneous 
aspect of the vulva).  

•   Melanomas are poorly circumscribed, 
asymmetrical, composed of melanocytes 
with a signifi cant degree of cytologic 
atypia, arranged in nests and numerous 
single cells with confl uent growth pattern, 
and prominent pagetoid upward migration.  

•   Ulceration is also noted and mitotic fi g-
ures within the dermal melanocytes are 
noted.     

   Differential Diagnosis
•     Non-melanocytic pigmented lesions:

 –    Angiokeratoma  
 –   Purpuric lesions  
 –   Lichen sclerosus  
 –   Lichen simplex chronicus  
 –   Acanthosis nigricans  
 –   Seborrheic keratosis  

 –   Condyloma accuminatum  
 –   Vulvar intraepithelial neoplasm (VIN)  
 –   Basal cell carcinoma  
 –   Pigmented extramammary Paget 

disease 
•         Melanocytic pigmented lesions:

 –    Lentigo/melanosis/lentigines  
 –   Nevus of special site  
 –   Nevus in a background of lichen 

sclerosus          

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Because of their location, vulvar melano-

mas are usually detected late, resulting in 
more advanced lesions at presentation.  

•   Vulvar melanomas are often multifocal 
and amelanotic which may explain the 
relatively high rate of local recurrence.  

•   Can mimic both clinically and histolog-
ically a wide variety of non-melanocytic 
and melanocytic lesions. When in 
doubt, a biopsy should be performed!     

   Pathology Interpretation Pearls 
•    The most important prognostic factors 

in melanoma and which should be man-
datory included in the pathology report 
are: tumor thickness, presence or 
absence of ulceration, and mitotic count 
per square mm.  

•   The most challenging differential diag-
nosis is with melanocytic nevi with 
dysplastic features and nevi occurring in 
association with lichen sclerosus.     

   Immunohistochemical/Molecular Findings 
•    Immunohistochemical studies with 

HMB45 and Ki67 (or cocktail- combining 
MART1 and Ki67) may be useful in the 
differential diagnosis of melanoma: mel-
anoma has usually a patchy or solid label-
ing with HMB45, and Ki67 is increased, 
including in the deep aspect of the lesion.  

•    KIT  mutations have been described in up 
to 40 % of vulvar melanomas and cur-
rently targeted therapies with tyrosine 
kinase inhibitors may be used.       
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 Vignette 1 
  Clinical History : A 44-year-old female with irregular dark-brown plaque on labia majora. 

  Microscopic Description : The epidermis showed a proliferation of epithelioid cells with severe 
cytologic atypia arranged in nests and single cells. Upper migration was noted. The prolifera-
tive cells exhibited large amount of basophilic cytoplasm and brown pigment. 
Immunohistochemical studies demonstrated that the malignant cells were positive for CK7, 
CAM 5.2, EMA, and CEA while negative for S100 protein, HMB45, and MART1. 

  Diagnosis:  Pigmented extramammary Paget’s diseases. 

  Discussion:  The arrangement of the malignant cells in extramammary Paget’s disease in nests 
and single cells (Fig.  8.11a, b ), as well as the presence of pagetoid spread, can create a diagnos-
tic confusion with malignant melanoma. The diffi culty is increased by the presence of melanin 
uptake from the surrounding melanocytes within the epidermis and the presence of intraepider-
mal reactive melanocytes with a dendritic morphology. In cases in which only a superfi cial 
biopsy is performed, pigmented extramammary Paget’s disease can be confused easily with 
melanoma in situ. Immunohistochemical studies can resolve the differential diagnosis: Paget 
cells label for CK7 (Fig.  8.11c ), low-molecular-weight keratins (CAM 5.2), EMA, and 

  Fig. 8.11    Vignette 1, Proliferative malignant cells arranged as single cells and nests ( a ) with focal collection of 
pigment ( b ). CK7 decorates the malignant cells ( c )       

 Case Vignettes

(continued)
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 Vignette 2 
  Clinical History:  A 12-year-old girl with a brown macule of 1 cm in greatest diameter sur-
rounded by an ill-defi ned indurated white area. 

  Microscopic Description:  The sections showed a compound proliferation of melanocytes with 
focal homogenous eosinophilic area in the dermis and epidermal atrophy (Fig.  8.12a ). A prolif-
eration of single and nested melanocytes arranged in a focal confl uent growth pattern with pag-
etoid spread was noted (Fig.  8.12b ). The dermal component exhibits maturation with presence of 
small melanocytes in the reticular dermis (Fig.  8.12d ). No mitotic fi gures were noted. HMB45 
decorates most of the lesion (Fig.  8.12c ).

CEA. There is variable expression of GCDFP-15 (BRST2) and mucicarmine. The pagetoid cells 
are negative for melanocytic markers such as S100 protein, HMB45 antigen, MART1, Sox10, 
and MITF. It is important to mention a potential pitfall in the interpretation of immunohisto-
chemical studies with MART1: due to the presence of numerous background dendritic melano-
cytes, the stain can be easily over interpreted; we should base our evaluation/interpretation of 
the stain only on the number of labeled cellular bodies and not their dendritic processes.  

  Fig. 8.12    Vignette 2, Low power demonstrated a compound proliferation of melanocytes with the dermal area 
of eosinophilic sclerosis ( a ). Junctional melanocytes showed confl uent growth pattern ( b ). HMB-45 decorates 
the melanocytes in the epidermis and dermis ( c ). Dermal melanocytic maturation is noted ( d )       

(continued)
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           Introduction 

    All squamous intraepithelial lesions of the vulva 
have in common the presence of nuclear atypia 
and abnormalities of proliferation and matura-
tion. They may be distinguished from one another 
by the degree of such alterations and by determi-
nation of which layers of the epithelium are 
affected by them. The majority of these lesions 
are the result of infection with human papilloma-
virus (HPV). Such HPV-associated lesions dem-
onstrate cellular and architectural changes 
analogous to HPV-induced lesions fi rst charac-
terized in the uterine cervix and subsequently 
observed throughout the squamous mucosa of the 
entire lower anogenital tract. 

 Because of the shared pathogenesis and mor-
phology of HPV-associated squamous lesions 
throughout this anatomic region, it has recently 
been proposed by the  Lower Anogenital 
Squamous Terminology (LAST) Standardization 
Project for HPV-Associated Lesions  (referred to as 
the “LAST project”) that a unifi ed terminology 
be applied to them all [ 1 ]. In the vulva, this new 
terminology replaces the previous “Vulvar- 

Vaginal Intraepithelial Neoplasia (VIN)” nomen-
clature, introduced in the 1980s [ 2 ] and endorsed 
by the International Society for the Study of 
Vulvovaginal Disease (ISSVD) [ 3 ] in which 
lesions were classifi ed as either condyloma acu-
minatum, a benign lesion caused by low-risk 
HPV types, or as premalignant VIN, which was 
initially further stratifi ed into three grades with 
multiple histological subtypes (Table  9.1 ). 
Subsequently the ISSVD classifi ed VIN lesions 
into two categories. This revision by the ISSVD 
[ 4 ,  5 ] abandoned the VIN 1 category and com-
bined VIN 2 and VIN 3 into one category called 
simply “VIN” which was then divided into two 
types, the HPV-related or “usual” type (u-VIN) 
and the differentiated type (d-VIN) (Table  9.1 ). 
This classifi cation offered an excellent integra-
tion of differentiated lesions into the overall 
scheme, but for precisely this reason it is not 
applicable to other anatomic sites affected by 
HPV and is therefore unsatisfactory if a unifi ed 
terminology for HPV-associated lesions is to be 
desired. The new “LAST” terminology repre-
sents the culmination and synthesis of decades of 
work on HPV-induced lesions and allows for a 
simplifi ed and more clinically oriented categori-
zation of lesions into either low-grade or high-
grade categories, retaining the option to include 
the VIN nomenclature in parentheses for pur-
poses of clarifi cation (Table  9.1 ).

   Insofar as the majority of squamous intraepi-
thelial lesions of the vulva are HPV-related and 
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analogous to HPV-induced lesions of other sites, 
the LAST terminology achieves its goal of estab-
lishing a unifi ed terminology. In the vulva, how-
ever, there exists a second, unique category of 
intraepithelial squamous lesion which has no 
counterpart in the rest of the lower female anogen-
ital tract. This type of lesion, formerly termed “dif-
ferentiated” or “simplex” VIN, is not HPV- related 
and demonstrates a unique morphology distinct 
from the changes caused by HPV. It has no low-
grade counterpart and is high-grade by defi nition. 
These lesions were initially categorized as a sub-
type of VIN 3. The LAST standardization, since it 
is focused on HPV-related disease, fails to address 
differentiated lesions of the vulva altogether, mak-
ing it inadequate for use in the classifi cation of all 
vulvar intraepithelial disease. In 2013 the 
International Society of Gynecologic Pathologists 
(ISGyP) and the World Health Organization 
(WHO) addressed this problem and proposed 
something of a hybrid system for vulvar nomencla-
ture [ 6 ], reintroducing the differentiated category 
into the terminology (Table  9.1 ). It is this terminol-
ogy that will be used in this work. 

 Lesions categorized as low-grade intraepithelial 
lesion (LSIL) in the new classifi cation comprise 
those formerly categorized as both fl at condylo-
mata and VIN 1, while lesions categorized as 
high-grade intraepithelial lesion (HSIL) in the new 
classifi cation comprise those formerly categorized 
as VIN 2 and VIN 3. The histological criteria for 

determination as to whether a lesion belongs in the 
high-grade or low-grade category, as put forth by 
the LAST Project, are summarized in Table  9.2  
and will be discussed in depth in the sections to 
follow.

   The decision to combine fl at condyloma 
acuminatum with VIN 1 into a single category of 
lesions and to abandon the intermediate category 
of VIN 2 was justifi ed by multiple factors. 

   Table 9.2    LAST Standardization Project criteria for 
two-tiered classifi cation system   

 LSIL  HSIL 

 Maturation  Little in the bottom 
third, begins in 
middle third, 
relatively normal in 
upper third 

 Little to none in the 
middle and upper 
thirds 

 Mitoses  Limited to lower 
third 

 May be found in 
middle and upper 
thirds 

 Nuclear 
Features 

 Increased nuclear 
size 

 Increased nuclear size 

 Irregular nuclear 
membranes 

 Irregular nuclear 
membranes 

 Increased nuclear: 
cytoplasmic ratios 

 Increased nuclear: 
cytoplasmic ratios 

 And/or koilocytosis 
 without  features of 
high-grade lesion 

   LAST  Lower Anogenital Squamous Terminology,  LSIL  
low-grade squamous intraepithelial lesions,  HSIL  high- 
grade squamous intraepithelial lesions  

      Table 9.1    Evolution of terminology for vulvar squamous intraepithelial lesions   

    1986 ISSVD  2004 ISSVD  LAST 2012  ISGYP/WHO 2013 

 Condyloma  Condyloma  LSIL (VIN 1)  LSIL (VIN 1) 
 VIN 1  – 
 VIN 2  Warty  VIN  Usual type (u-VIN)  HSIL (VIN 2-3)  HSIL (VIN 2-3) 

 Basaloid 
 Mixed 

 VIN 3  Warty 
 Basaloid 
 Mixed 
 Differentiated  Differentiated type (d-VIN)  HSIL, differentiated type (VIN-d) 

   ISSVD  International Society for the Study of Vulvovaginal Disease,  LAST  Lower Anogenital Squamous Terminology 
(does not address differentiated lesions),  ISGYP/WHO  International Society of Gynecologic Pathologists/World Health 
Organization,  VIN  vulvar intraepithelial neoplasia,  LSIL  low-grade squamous intraepithelial lesions,  HSIL  high-grade 
squamous intraepithelial lesions  
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For one thing, the diagnoses of VIN 1 and VIN 2 
were found to be both uncommon and poorly 
reproducible [ 7 ,  8 ], and interobserver variability 
was found to be improved by including fl at con-
dyloma and VIN 1 together in one category and 
VIN 2 and VIN 3 in another [ 5 ,  7 ,  9 – 11 ]. On a 
practical level, this made sense as well, given that 
the treatment is the same for both fl at condyloma 
and VIN 1 and likewise for VIN 2 and VIN 3. 

 Most importantly, however, current under-
standing of HPV infection does not support the 
existence of three categories of risk, but rather, 
only two. HPV infection is thought to result in 
either self-limited infection, in which viral parti-
cles actively replicate in the infected cells, corre-
sponding to low-grade lesions with no potential to 
progress to carcinoma, or in persistent infection, 
in which the viral genome becomes integrated 
into the host DNA or persists in the host cell in 
episomal form, and which are truly premalignant 
lesions. To date there has been no convincing 
difference in biologic behavior demonstrated 
between lesions diagnosed as VIN 1 and those 
diagnosed as fl at condyloma, suggesting they are 
merely variant morphologies of the same low-
grade process [ 5 ,  12 ]. Likewise, there is no con-
vincing evidence that VIN 2 is a distinct biologic 
or clinical entity. No morphologic criteria have 
been identifi ed to distinguish a different biologic 
behavior for VIN 2 as opposed to VIN 3, and sub-
sequent excisions performed for an initial diagno-
sis of VIN 2 on biopsy turn out to harbor a 
higher-grade lesion (VIN 3 or invasive carcinoma) 
in a large proportion of cases [ 13 ]. 

 In the same period of time in which the patho-
physiologic understanding of, and nomenclature 
for, vulvar intraepithelial disease has been evolv-
ing, a striking increase in the incidence of squa-
mous intraepithelial lesions of the vulva has 
been observed [ 14 – 18 ]. In addition, there has 
been a trend towards younger age at presentation 
[ 14 ,  19 ]. The changing epidemiology has been 
attributed to a number of factors. Since the 
majority of lesions are HPV-related, the rise in 
incidence may simply refl ect an increased preva-
lence of HPV in the same period of time. It is 
likely that additional factors, such as an increased 
awareness of vulvar diseases on the part of both 

patients and physicians and an increased use of 
biopsy to evaluate lesions of the vulva, have 
played a role as well. In the case of the differen-
tiated type of VIN (d-VIN), an increased recog-
nition of the previously underdiagnosed lesion 
has almost certainly contributed to the increase 
in its diagnosis.  

   Low-Grade Squamous 
Intraepithelial Lesions 
of the Vulva (LSIL) 

   Clinical Features 

 Previous classifi cation schemes considered 
papillomatous- exophytic condyloma acuminata 
and fl at condyloma, commonly known as genital 
warts, as separate entities from intraepithelial 
neoplasia, but in the LAST classifi cation both are 
included in the LSIL category. Condyloma acu-
minata are considered something of a “special 
case,” as they are such distinctive lesions, and 
the term has been so long in use, it is unlikely to 
be easily renamed. The LAST project advises 
maintaining the term in parenthesis for clarifi ca-
tion. Flat lesions with similar cytologic features, 
while they are occasionally seen on the vulva 
[ 20 ] (Fig.  9.1 ), are far less common in this site 

  Fig. 9.1    Flat condyloma of vulva. The lesion lacks fi bro-
vascular cores and is not exophytic, but the epithelial 
changes of mild nuclear crowding at the base, indicative 
of proliferation, and of koilocytic atypia in the maturing 
epithelium are identical to those of condyloma 
acuminatum       
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than on the cervix and, when present, are usually 
closely associated with concurrent vulvar HSIL.

   The vulva is the most common site for lower 
genital tract condylomata. The incidence of vulvar 
condylomata varies according to the population 
being studied but in Western countries is gener-
ally about 1 % of sexually active women, with a 
peak prevalence occurring between the ages of 16 
and 29 years [ 21 ,  22 ]. Although usually asymp-
tomatic, patients may experience itching, pain, or 
bleeding. Typical exophytic lesions are easily 
identifi ed grossly, either by the patient herself, 
who brings it to the attention of her clinician, or 
by the examining physician. The fl at condyloma 
lesion, including LSIL, is often macular or papu-
lar in appearance and may become more apparent 
on application of a 3 % solution of acetic acid 
(white vinegar), which will impart a white appear-
ance (acetowhite) to the abnormal epithelium. 
Lesions are commonly multifocal and may 
involve the vestibule and perianal areas, as well 
as the vagina, cervix, urethra, and anal canal. 
When vulvar lesions are identifi ed, close exami-
nation of these adjacent areas is indicated [ 23 ]. 
Lesions may become confl uent and involve a sig-
nifi cant portion of the vulvar skin or mucosa, par-
ticularly during pregnancy [ 24 ,  25 ] (Fig.  9.2 ).

   Many risk factors have been identifi ed for the 
development of LSIL of the vulva. The presence 
of SILs elsewhere in the lower anogenital tract is 
one; up to 50 % of women with vulvar exophytic 
condyloma acuminatum also have past, concur-
rent, or subsequent diagnoses of cervical or vagi-
nal SIL [ 26 ,  27 ]. Other commonly associated 
conditions are vaginitis, pregnancy, diabetes, 
oral contraceptive use, and poor hygiene. 
Immunosuppression is an increasingly common 
predisposing factor, and women with human 
immunodefi ciency virus (HIV), organ trans-
plants, or autoimmune diseases often struggle 
with widespread lesions throughout the lower 
anogenital tract that can be very diffi cult to erad-
icate. As a sexually transmitted disease, the risk 
of SIL or condyloma acuminatum of the vulva is 
increased with increasing numbers of sexual 
partners. The presence of vulvar condyloma acu-
minatum in children should raise the question of 
sexual activity or abuse, although warts on the 

genitalia of children may be due to common 
cutaneous HPV subtypes [ 28 ]. 

 All LSILs are HPV related, and the vast 
majority on the vulva are associated with types 6 
and 11, although a signifi cant minority may 
 contain high- risk HPV subtypes [ 5 ,  10 ,  12 ,  21 , 
 29 – 31 ]. Those associated with only low-risk 
virus are unequivocally benign and have no 
potential to progress to HSIL or malignancy. 
There is, however, disagreement as to the bio-
logic behavior of those lesions harboring high-
risk viral types [ 10 ], although it is clear that if 
any of these low-grade vulvar lesions do progress 
to higher-grade lesions, it is a very uncommon 
occurrence. Due to the as yet unclear evidence as 
to the biologic behavior of these lesions, as well 
as the expense of testing so many lesions to iden-
tify so few with high-risk virus, HPV typing by in 
situ hybridization or polymerase chain reaction 

  Fig. 9.2    Large condylomas distort the right labia and 
perineum of this patient. Small “satellite” lesions can also 
be seen (Photograph courtesy of Dr. Edwin Bowman, 
Associate Professor of OB-Gyn, retired, Louisiana State 
University School of Medicine, New Orleans, Louisiana)       
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(PCR) is not recommended for vulvar LSIL, with 
the exception of cases occurring in children [ 20 ]. 

 Condylomata are highly infectious, and the 
time between the incident viral infection and the 
development of a clinically recognizable lesion is 
estimated at 2.9–5 months [ 21 ,  32 ]. Although 
spontaneous regression may occur in a minority 
of lesions [ 23 ,  33 ], most will require treatment. 
A variety of topical treatments are available, and 
most patients will require more than one course 
of treatment to achieve complete eradication of 
the lesion. The time to clearance varies depend-
ing on the treatment used, with a median of 
5.9 months [ 32 ]. Treatment is often painful and 
may result in edema, erythema, and ulceration in 
addition to signifi cant discomfort and associated 
sexual impairment which may persist following 
resolution of the lesion [ 23 ,  34 ]. Because treat-
ment is aimed at destruction of the visible lesion 
rather than the underlying cause, even with no 
new exposure to HPV, successful treatment can-
not preclude a possible recurrence. 

 Because exophytic condylomata are so dis-
tinctive in gross appearance, they are not always 
biopsied but may be presumptively diagnosed 
and treated based on appearance. There is lack of 
consensus among experts as to whether all lesions 
which appear as typical condylomata ought to be 
biopsied or not, but it is recommended to biopsy 
all those occurring in postmenopausal women 
and those which have failed to regress with topi-
cal therapy [ 35 ]. The low-grade vulvar lesions 
encountered in clinical practice of pathology are 
therefore likely to represent only a minority of 
cases, those in which the diagnosis was uncertain 
or which were too large to manage medically.  

   Histopathology 

 Typical exophytic condyloma acuminata (Fig.  9.3 ) 
are papillary lesions with a central fi brovascular 
stalk. The epithelial surface is always acanthotic 
and often hyperkeratotic, parakeratotic, or both. 
The fi brovascular stalk is lacking in fl at lesions. 
Both papillary and fl at lesions exhibit similar epi-
thelial changes, characterized by proliferation of 
squamous cells with abnormal nuclear features 

and little cellular maturation in the lower third of 
the epithelium (Fig.  9.4 ). The nuclear abnormali-
ties include increased nuclear size, irregularity of 
nuclear membranes, multinucleation, nuclear 
pleomorphism, hyperchromasia, and increased 
nuclear to cytoplasmic ratios (Fig.  9.5 ). Koilocytic 
change is defi ned by the presence of sharply 
delineated perinuclear halo encircling the atypi-
cal nucleus, the morphologic manifestation of 
production of viral particles in the nucleus of 
infected cells, and death of the cell with retrac-
tion of the cytoplasm from the nuclear membrane 
(Fig.  9.5 ). Koilocytosis is usually present but 

  Fig. 9.3    LSIL of the vulva, showing fi brovascular cores 
of papillary structures in cross section. Surface hyperkera-
tosis and parakeratosis are also seen       

  Fig. 9.4    The basal portion of LSIL of the vulva shows 
expansion of the immature basal cell layer with increased 
cellularity, crowding, and nuclear overlap, lending a 
darker appearance overall to the lower third of the epithe-
lium. Cellular maturation appears relatively normal in the 
upper two-thirds       
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may be minimal to absent focally (Fig.  9.6 ) or 
occasionally throughout entire lesions [ 20 ]. 
Individual cell keratinization, dyskeratosis, and 
accentuation of intracellular bridges may also be 
seen (Fig.  9.7 ). The proliferative nature of the 
lesion is evidenced by basilar and parabasal strat-
ifi cation, increased mitotic fi gures confi ned to the 
lower third of the epithelium, and cytoplasmic 
maturation beginning to appear in the middle 
third and relatively normal maturation of the 
upper third. Extension of immature cells or 
mitotic fi gures into the upper two-thirds of the 
epithelium or the fi nding of abnormal mitotic 
fi gures in any level precludes the diagnosis of 
LSIL, and lesions with such features should be 

interpreted as HSIL. Some nuclear abnormalities 
are commonly present throughout the full thick-
ness of the epithelium in LSIL, and this fi nding 
does not indicate a need to upgrade the diagnosis 
to HSIL. Severe nuclear atypia, however, is not a 
typical feature of LSIL, and its presence does 
warrant upgrading to a diagnosis of HSIL.

       Immunohistochemistry for p16INK4a (p16), a 
cell cycle protein which is upregulated and over-
expressed in oncogenic HPV infection, is valu-
able in the evaluation of HSIL but is of limited 
use in the evaluation of LSIL of the vulva. While 
it may be tempting to use p16 as a routine screen-
ing tool for dysplasia, it should be noted that this 
is not an advisable or recommended use for this 
stain, particularly when the diagnostic impres-
sion is of a low-grade lesion. There are, however, 
certain situations in which staining with p16 may 
be considered in such lesions, as summarized in 
Table  9.3 . It is recommended [ 1 ] for use in cases 
where there is high clinical suspicion of a high-
grade lesion but the initial impression is of a low-
grade lesion, in which case it may help to identify 
occult areas of higher-grade disease [ 36 ]. Staining 
with p16 can also be useful in the triage of the 
occasional lesions with an intermediate morphol-
ogy, such as were formerly designated VIN 2, to 
determine whether the lesion is best interpreted 
as high or low grade, as positive “en bloc” stain-
ing in SIL of uncertain grade  correlates with the 
presence of high-risk HPV types when the mor-

  Fig. 9.5    Koilocytic change in LSIL is seen here in the 
upper layers of the lesion, where numerous cells with 
irregularly shaped pleomorphic nuclei and sharp perinu-
clear haloes are evident       

  Fig. 9.6    Section shows a condyloma with no koilocytic 
change. Other areas of this lesion had well-developed 
koilocytic change, allowing the diagnosis to be made       

  Fig. 9.7    On high power, accentuated intercellular bridges 
are easily identifi ed in this example of LSIL. Marked 
surface hypergranulosis and hyperkeratosis are also 
prominent       
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phology is also supportive [ 37 ,  38 ]. Staining for 
p16 is of no use in the much more common situ-
ation of distinguishing between low-grade lesions 
and reactive or reparative changes, as LSIL is 
usually p16 negative [ 39 ,  40 ] and non-HPV-
related squamous abnormalities may be p16 posi-
tive. Ki-67, a marker of cell cycle activation and 
cellular proliferation, has a similarly limited role 
in evaluation of LSIL and is restricted to the more 
thorough evaluation of proliferation abnormali-
ties in cases in which the cytologic features are 
equivocal [ 41 ]. Because HPV infection in LSIL 
activates the cell cycle in order to accomplish 
viral reproduction, and this process is occurring 
in the maturing squamous cells, Ki-67 will be 
expressed in some cells in the upper levels of the 
epithelium in LSIL (Fig.  9.8 ), while in normally 

proliferating epithelium, expression of Ki-67 is 
limited to the basal and parabasal cells.

       Differential Diagnosis 

 The differential diagnoses of vulvar LSIL and 
condyloma acuminatum include numerous 
lesions, especially fi broepithelial polyp, squa-
mous papilloma, seborrheic keratosis, warty 
HSIL, verrucous carcinoma, and warty carci-
noma. Polyps, while they do have a fi brovascular 
core, are typically lacking the acanthosis, hyper-
keratosis, and parakeratosis so commonly seen in 
LSIL of the vulva. Immunohistochemistry for 
Ki-67 will distinguish LSIL and condyloma acu-
minatum from fi broepithelial polyps and squa-
mous papilloma in problematic cases, as the 
staining is limited to the lower third of the epithe-
lium in these lesions but extends into the upper 
layers in LSIL and condyloma acuminatum [ 41 ]. 
The papillary architecture and hyperkeratosis of 
seborrheic keratosis can be suggestive of condy-
loma acuminatum, particularly at low power. 
Further complicating the differential between 
these two entities is the fact that seborrheic kera-
tosis, particularly of the vulvar skin, is frequently 
found to contain HPV DNA [ 42 – 44 ], and some 
authors have gone so far as to maintain that such 
lesions on the vulva are, in fact, simply a variant 
of condyloma [ 42 ] although this remains highly 
controversial. The absence of koilocytic atypia in 
seborrheic keratosis and of keratin horn cyst in 
condyloma will usually resolve the diagnosis. 
Distinction from warty HSIL rests on the identi-
fi cation of increased mitotic activity, abnormal 
mitotic fi gures, mitotic fi gures in the upper two-
thirds of the epithelium, and more severe nuclear 
atypia, in addition to positive staining with p16, 
all of which are features which point to a high- 
grade diagnosis. It should be remembered that, 
although uncommon, lesions with the typical 
morphologic features of condyloma can contain 
areas of associated HSIL, in which case it is 
appropriate to classify it as condyloma acumina-
tum with HSIL (Fig.  9.9 ). Although the superfi -
cial portion of verrucous and warty types of 

    Table 9.3    Recommendations for the use of p16 immuno-
histochemistry in evaluation of SILs   

 If the initial impression is:  Use p16 staining: 

 LSIL  Only if there is high clinical 
suspicion of an occult HSIL 

 Intermediate between 
LSIL and HSIL 

 To triage the lesion into one 
or the other (LSIL or HSIL) 

 HSIL  If needed to differentiate 
from benign mimic 

   SIL  squamous intraepithelial lesions,  LSIL  low-grade 
squamous intraepithelial lesions,  HSIL  high-grade squa-
mous intraepithelial lesions  

  Fig. 9.8    Ki-67 immunohistochemical staining in LSIL 
demonstrates strong staining in most of the basal and 
parabasal cells, with numerous cells throughout the upper 
layers of the epithelium also staining strongly       
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squamous carcinoma may resemble LSIL, identi-
fi cation of invasion at the base of the lesion will 
indicate the correct diagnosis.      

   High-Grade Squamous 
Intraepithelial Lesions 
of the Vulva (VIN 2-3) 

   Clinical Features 

 The risk factors for HPV-related HSIL are essen-
tially the same as those for LSIL, and the patient 
population is similar. Patients with HPV-related 
HSIL are usually in their 30s or 40s [ 9 ,  26 ,  45 ], 
are frequently smokers, and often have a history 
of or concurrent multifocal vulvar lesions and/or 
multicentric HPV-related disease or other sexu-
ally transmitted diseases [ 9 ,  14 ,  16 ,  17 ,  26 ,  27 , 
 45 – 49 ]. Pruritis is the most common symptom, 
reported in approximately 60 % of patients 
[ 14 ,  23 ,  41 ]. Other symptoms may include pain, 
ulceration, or dysuria, and approximately 20 % 
of patients have no symptoms at all but may have 

  Fig. 9.9    This is a high-power view of a section of a lesion 
which elsewhere demonstrated typical fi ndings of a con-
dyloma. In this area, immature cells can be seen fi lling the 
entire bottom half of the epithelium, and a mitotic fi gure 
is evident two-thirds of the way through (arrow). These 
fi ndings warrant an upgrade to a diagnosis of HSIL       

 Summary 
     Clinical Presentation 
•    Typically exophytic growth  
•   Asymptomatic  
•   Range in size from millimeters to many 

centimeters     
   Histological Features 
•    Usually papillary confi guration, with 

central fi brovascular stalks  
•   Surface with acanthosis

 –    +/− Hyperkeratosis  
 –   +/− Parakeratosis     

•   Nuclear changes may be seen through-
out the epithelium:
 –    Enlargement  
 –   Pleomorphism  
 –   Hyperchromasia  
 –   Irregular membranes     

•   Perinuclear haloes (koilocytic change) 
common  

•   Increased mitotic activity confi ned to 
lower third of epithelium  

•   Normal cellular maturation in upper two 
thirds of epithelium     

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Most lesions are condylomata  
•   Flat lesions are rare  
•   Most cases due to infection with low-risk 

HPV types 6 and 11     
   Pathology Interpretation Pearls 
•    Koilocytic change is characteristic  
•   Immature cells or mitotic fi gures must 

not extend beyond the lower third of the 
epithelium  

•   Immunohistochemistry for p16 is of 
limited use and must not be relied on to 
differentiate LSIL from benign mimics       

   Differential Diagnosis 
•    Fibroepithelial polyp  
•   Squamous papilloma  
•   Seborrheic keratosis  
•   Warty HSIL  
•   Verrucous carcinoma  
•   Squamous carcinoma, warty type       
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observed an abnormal area on self-examination 
[ 12 ,  14 ,  45 ,  49 ]. 

 The gross appearance of the lesion is variable 
and does not predict the histological appearance. 
Lesions may appear red, white, or pigmented and 
may be raised, fl at, or ulcerated (Fig.  9.10a, b ). 
Most lesions are well demarcated and asymmet-
rical. They are usually multiple but may be unifo-
cal as well, and the incidence of multicentricity 
decreases with increasing age [ 49 – 51 ]. The most 
common sites are on the labia majora, labia 
minora, and fourchette [ 14 ], but the lesions may 
be found anywhere on the vulva and the perineum. 
Like LSIL, lesions may involve the perianal skin 
and extend into the anal mucosa.

   “Bowenoid papulosis” is a clinical term which 
has been applied in circumstances in which multi-
focal, pigmented, or violaceous papular lesions are 
identifi ed on the vulva and perineum of a young 
woman, often during pregnancy or postpartum [ 9 , 
 19 ]. Histologically, such lesions are indistinguish-
able from HSIL, but they are thought to have less 
potential to progress, and indeed many cases have 
been found to regress  spontaneously [ 19 ,  49 ,  52 ]. 
Because the diagnosis rests on specifi c clinical 
features, bowenoid papulosis is not acceptable as a 
histopathologic diagnosis, but close communica-
tion between the pathologist and clinician in 
cases which meet the clinical criteria can allow 
for optimal management decisions. 

 Most HSILs of the vulva have been found to 
contain high-risk HPV types [ 9 ,  10 ,  12 ,  17 ,  20 , 
 26 ,  29 – 31 ,  53 ], most commonly HPV type 16. 
In this HPV-dependent pathway, the estimated 
time of progression from incident infection to the 
development of clinical disease has been esti-
mated at 18.5 months [ 30 ]. 

 HSIL may recur or progress to invasive carci-
noma. The frequency of recurrence on the vulva 
is higher than for HSIL in other sites in the lower 
anogenital tract [ 54 ], and reported rates vary 
from 30 % to over 50 % [ 55 – 57 ]. Recurrence is 
more likely in patients who continue to smoke 
after initial diagnosis [ 46 ,  58 ], in patients with 
multifocal disease [ 45 ,  59 ], and in patients with 
positive margins on the initial resection [ 35 ,  58 , 
 59 ], although the latter association has recently 
been refuted [ 14 ]. 

 Up to 25.7 % of patients with HSIL of the 
vulva have been found to have prior, concurrent, 
or subsequent vulvar squamous cell carcinoma 
[ 12 ,  55 ,  60 ]. Subsequent carcinoma may occur at 
the original site of the HSIL or in a new location. 
Several clinical risk factors for the progression to 
carcinoma have been identifi ed. In addition to 
continued smoking, larger size of the initial lesion 
and basaloid morphology increase the likelihood 
of progression [ 26 ,  58 ]. Patient age, multicentric-
ity and multifocality of disease, and immunosup-
pression have all been reported as affecting the 

  Fig. 9.10    ( a ) Asymmetric white plaques on the bilateral 
labia minora. Biopsy revealed HSIL (VIN 2–3). ( b ) The 
HSIL in this patient appeared as irregular red and white 
patches in the periclitoral region (Photographs courtesy 

of Dr. Jacqueline Castagno, Assistant Professor of 
Obstetrics and Gynecology, University of Florida, 
Gainesville, Florida)       
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risk of progression, but to date the data remain 
confl icting on all counts [ 9 ,  16 ,  19 ]. The reported 
rates of progression for treated vulvar HSIL have 
ranged from 2.0 % to 10 % [ 16 ,  19 ,  26 ,  58 ,  61 ], 
and the median times to a cancer diagnosis have 
been reported as 2.4–9 years [ 19 ,  58 ]. Untreated 
lesions have been found to progress to carcinoma 
with a median of 3.9 years, with all these cases 
resulting in carcinoma within 8 years [ 19 ]. In gen-
eral, the long-term risk for developing carcinoma 
in women previously treated for HSIL is 2.5–7 % 
[ 62 – 64 ]. Early diagnosis and treatment can pre-
vent this occurrence, and data showing that while 
the diagnosis of HSIL has been increasing in fre-
quency, the diagnosis of invasive vulvar carci-
noma has not [ 15 ], suggest that this has indeed 
been the case. 

 There has been a trend towards more conser-
vative management of HSIL over the last 20 
years. While total vulvectomy was once the stan-
dard treatment for these patients, most disease is 
now managed with wide local superfi cial partial 
excision or laser ablation [ 14 ,  26 ,  49 ]. Topical 
treatments are available and currently under 
investigation, but to date none have been shown 
to be as effective as surgical treatment [ 26 ]. Close 
clinical follow-up is very important, as patients 
with HPV-related HSIL remain at risk for recur-
rent or new vulvar lesions, as well as lesions else-
where in the lower anogenital tract for the rest of 
their lives. The American College of Obstetrics 
and Gynecology advises follow-up at 6 and 12 
months following the initial diagnosis, and if no 
lesions are discovered in that time, yearly there-
after [ 35 ].  

   Histopathology 

 HPV-related HSIL is characterized by the pres-
ence of nuclear abnormalities similar to those seen 
in LSIL but with more pronounced proliferation 
and decreased maturation. Mitotic fi gures may be 
found in all layers of the epithelium and abnormal 
forms may be seen (Figs.  9.11  and  9.12 ). Little to 
no maturation is seen in the middle to upper 
thirds. Marked nuclear pleomorphism and 
nuclear hyperchromasia are present, especially in 
cases with warty histological features.

    Two distinct histological patterns may be rec-
ognized, alone or mixed. The warty (condyloma-
tous) type of HSIL is characterized by a spiky or 
undulating surface, giving the lesions a warty or 
condylomatous gross appearance. The epithe-
lium is markedly thickened, with wide, deep rete 
pegs separated by thin dermal papillae that 
often closely approach the surface (Fig.  9.13 ). 
The epithelium shows disorganization, but there 
is evidence of maturation in the upper layers. 
Hyperkeratosis is prominent, often with accom-
panying hypergranulosis, parakeratosis, and 
koilocytic change which may be present towards 
the surface (Fig.  9.13 ). Multinucleated cells 
may be present, as well as dyskeratotic cells 
(Fig.  9.14 ), and nuclear atypia may be quite 
severe (Fig.  9.15 ). Nuclei are enlarged and 
nuclear chromatin hyperchromatic, with irregular 

  Fig. 9.11    HSIL with several mitotic fi gures evident in the 
upper layers of the epithelium       

  Fig. 9.12    A markedly atypical mitotic fi gure in HSIL       
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nuclear membrane contours and prominent 
pleomorphism. An appreciable amount of eosin-
ophilic cytoplasm is present, and the cell borders 
are easily delineated.

     In the basaloid pattern of HSIL, the surface is 
relatively fl at, and consequently these lesions do 
not typically appear papillary or exophytic but 
rather macular to papular. Hyperkeratosis, para-
keratosis, and koilocytosis may be present but to 
a lesser degree than is seen in the warty type. The 
epithelium is thickened by a relatively uniform 
population of immature cells with scant cyto-
plasm, poorly defi ned cytoplasmic membranes, 
and enlarged nuclei with chromatin hyperchro-
masia (Fig.  9.16 ).

   It should be recognized that lesions are not 
always easily categorized as warty or basaloid. 
Mixed forms, containing morphologic features of 
both types, are not uncommon and may be desig-
nated as such. Because there is no clinical or out-
come differences between warty and basaloid 
types, it is also acceptable not to specify any sub-
type, so long as the distinction from differentiated 
vulvar intraepithelial neoplasia (d-VIN) is made 
clear. 

 Immunohistochemical study for Ki-67 in 
HSIL of the vulva shows widespread reactivity in 
the basal third and extending upwards into the 
upper two thirds (Fig.  9.17 ). Of greater utility in 
the diagnosis of vulvar HSIL is p16, which has 
been shown to be a reliable indicator of infection 
with high-risk HPV in the vulva [ 47 ,  53 ,  65 – 68 ]. 

  Fig. 9.13    At low magnifi cation, the undulating surface of 
warty HSIL and deep rete pegs with thin dermal papillae 
are evident. Hyperkeratosis and parakeratosis are also 
prominent in this case       

  Fig. 9.15    HSIL with striking nuclear atypia and 
pleomorphism       

  Fig. 9.14    Dyskeratotic cells ( arrows ) are abundant in this 
case of HSIL       

  Fig. 9.16    In basaloid HSIL, there is little cellular matura-
tion throughout the entire epithelium. This case shows 
some surface parakeratosis, but the surface is smooth, 
without papillary formations       
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As such, it is strongly and diffusely positive 
throughout the epithelium in the oncogenic HPV- 
associated warty/basaloid HSILs [ 40 ,  53 ,  68 ,  69 ]. 
The pattern of reactivity may be nuclear or 
nuclear and cytoplasmic and should be reactive in 
a continuous “block” pattern throughout at least 
the lower one third of the epithelium (Fig.  9.18 ). 
Focal, patchy staining is nonspecifi c. Rare cases 
of HPV-negative basaloid HSIL have been identi-
fi ed in association with HPV-negative cancers 
and have been found to be HPV negative and p16 
negative as well [ 70 ]. Unlike in LSIL, p16 immu-
nostaining is useful in, and recommended for, 
distinguishing between HSIL from potential 
mimics (Table  9.3 ) [ 1 ] and its use is reported to 
increase interobserver agreement and accuracy of 
diagnosis in cases of HSIL [ 37 ,  67 ,  68 ,  71 – 73 ].

       Differential Diagnosis 

 The differential diagnosis of HSIL varies accord-
ing to the morphology of the lesion. Basaloid 
lesions are generally easy to recognize as lesions 
of malignant potential, with their pronounced lack 
of maturation, but may be mistaken for basal cell 
carcinoma which shows a similar lack of matura-
tion. The lack of identifi able stromal invasion in 
HSIL should distinguish it from basal cell carci-
noma. It should also be kept in mind that while 
basaloid HSIL is a relatively common diagnosis 
on the vulva, basal cell carcinoma in this location 
is distinctly uncommon. Lesions of warty or 
mixed morphologies may show overlapping fea-
tures with numerous other conditions, both benign 
and malignant. Although both condyloma and 
warty HSILs may have prominent koilocytic 
changes, HSIL can be distinguished from condy-
loma acuminatum by the presence of atypical, 
pleomorphic cells in the deeper levels of the epi-
thelium and by the presence of increased mitotic 
activity, including abnormal mitotic fi gures in the 
upper layers. Additional features which may be of 
use in distinguishing low-grade from high-grade 
lesions are enumerated in Table  9.4 . As discussed 
previously, it should be kept in mind that the two 
are not mutually exclusive; HSIL may be found 
within or adjacent to condyloma and in such cases 
both entities may be diagnosed in the same biopsy. 
Other lesions that may be confused with warty 
HSIL include seborrheic keratosis and lichen sim-
plex chronicus, which can show acanthosis and 
hyperkeratosis, but these lesions lack the nuclear 
atypia of HSIL. The large atypical cells present in 
the  epithelium in cases of superfi cial spreading 
melanoma can sometimes be confused with all 
types of HSIL. Immunohistochemical studies for 

  Fig. 9.17    Ki-67 immunostaining in HSIL stains almost 
all nuclei throughout the entire epithelium       

  Fig. 9.18    p16 immunostaining in HSIL. Staining is both 
nuclear and cytoplasmic and strongly positive through the full 
thickness of the epithelium in a continuous block of cells       

   Table 9.4    Additional features distinguishing LSIL from 
HSIL   

 LSIL  HSIL 

 Abnormal mitoses  No  May be present 
 Severe nuclear atypia  No  May be present 
 Papillary architecture  Almost always  Sometimes 
 HPV types  6 and 11  16, 18, others 

   LSIL  low-grade squamous intraepithelial lesions,  HSIL  
high-grade squamous intraepithelial lesions  
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S-100, HMB-45, and/or Melan-A will resolve this 
dilemma, as HSIL will be negative for these mela-
noma markers but will be reactive for cytokeratin, 
which are negative in melanoma.

   Several rare variants of HSIL have been 
described, usually in association with concurrent 
invasive carcinoma. Occasional cases have been 
recognized with a pagetoid morphology, in which 
clusters and nests of atypical squamous cells are 
found scattered within an otherwise normal epi-
thelium [ 74 ,  75 ]. Synchronous non-pagetoid SIL 
was also present in two of three reported cases, 
providing for easy comparison of the neoplastic 
pagetoid cells with those in the more typical lesion. 
When this alone will not resolve the matter, true 
Paget cells will stain for mucin, but the VIN cells 
will be negative. More recently, a variant of HSIL 
has been described containing cells with mucinous 
cytoplasm admixed throughout the epithelium of 
an otherwise typical HSIL, which has been termed 
“VIN with mucinous differentiation” [ 76 ]. Both 
pagetoid VIN and VIN with mucous differentia-
tion are oncogenic HPV related and reported 
lesions were also positive diffusely reactive for 
p16INK4a. Distinction from Paget disease may be 
made on morphologic grounds, but awareness of 
these Paget-like entities should allow for the 
proper interpretation. 

 It is not uncommon to encounter invasion in 
lesions clinically thought to be intraepithelial; 
studies have shown invasive squamous carci-
noma in 3–31 % of excisions performed for the 
initial diagnosis of HSIL [ 5 ,  13 ,  59 ,  61 ,  64 ,  77 , 
 78 ]. In most such cases the tumor is only superfi -
cially invasive. When signifi cant invasive disease 
is encountered, it is usually readily recognized, 
but early, very superfi cial invasion is notoriously 
diffi cult to identify with certainty. Close attention 
should be paid to the basal layers of the epithe-
lium and the basement membrane. The border 
along the basement membrane in VIN should be 
smooth, while in early invasion irregularly 
shaped tongues of cells protrude from the basal 
layer through the basement membrane. Often this 
is accompanied by apparent maturation of the 
cells on the invasive front, with enlarged cells 
with variable degrees of eosinophilic cytoplasm. 

The early invasive nests of squamous carcinoma 
are small, irregularly shaped, and usually accom-
panied by a dermal desmoplastic response. 
Tangential sections through the basal layers of 
VIN, on the other hand, will appear as clusters of 
smaller cells with less cytoplasm and a smooth 
border. The identifi cation of early invasion can be 
further complicated by involvement of skin 
appendages that may extend quite deep into the 
underlying dermis (Fig.  9.19 ). The distinction 
rests on the preservation of a distinct epithelial- 
dermal junction and the lack of infl ammatory 
response or stromal desmoplasia in appendage 
involvement. Identifi cation of adjacent unin-
volved appendages at the same depth in the 
 dermis may also be helpful. Additional sections 
of the block with the questionable invasive lesion 
are often of value and, with skin appendage 
involvement by HSIL, the uninvolved cutaneous 
glands or ducts may be evident.      

  Fig. 9.19    Skin appendage involved by HSIL. The lesion 
extends downward from the surface along the periphery of 
this hair shaft. In time, the entire appendage may become 
lined with HSIL       
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   Vulvar Intraepithelial Neoplasia, 
Differentiated Type (d-VIN) 

   Clinical Features 

 Vulvar intraepithelial neoplasia of the differenti-
ated type (d-VIN) is not classifi ed as an HSIL 
lesion because it is characteristically not related 
to oncogenic HPV infection [ 6 ], although it is by 
defi nition a high-grade lesion in that it has the 
potential to progress to invasive disease. 
Differentiated VIN is much less common than 
HPV-related HSIL of the vulva. Studies have cited 
differentiated lesions as comprising anywhere 
from 2 % to 18.3 % of high-grade lesions of the 
vulva [ 8 ,  50 ,  69 ,  79 ,  80 ]. On average d-VIN can 
be estimated to comprise approximately 10 % of 
vulvar noninvasive neoplastic epithelial lesions. 
There are a number of possible explanations for 
the relative rarity of this diagnosis. It may be that 
it is truly a rare occurrence, but it seems most 
likely that the diffi culty in recognizing the lesion, 
both grossly and microscopically, contributes to 
underrecognition and underreporting of the con-
dition. It is possible that the relatively short 
period of time differentiated VIN appears to exist 
in the in situ phase refl ects the apparent faster 
rate of progression to invasive carcinoma com-
pared to HPV-related HSIL lesions as discussed 
below. This may also contribute to the less fre-
quent diagnosis of d-VIN in biopsies. 

 Although the gross appearance of the lesions 
and the associated symptoms vary little from 
those of HPV-related HSIL, except in that d-VIN 
may be deceptively subtle in appearance, patient 
demographics and associated conditions differ 
considerably. Patients with d-VIN tend to be 
older than those with HPV-related lesions, with a 

 Takeaway Essentials 
     Clinical Relevant Pearls
•     Most common type of vulvar intraepi-

thelial lesion  
•   Associated with high-risk HPV subtypes, 

most commonly HPV 16  
•   Prone to recurrence  
•   Patients at risk for subsequent squa-

mous cell carcinoma     

 Summary 
     Clinical Presentation 
•    Lesions frequently multifocal or 

multicentric  
•   Symptoms of pruritis, pain, ulceration  
•   Variable gross appearance     
   Histological Features
•     Warty type

 –    Undulating surface  
 –   Hyperkeratosis  
 –   Parakeratosis  
 –   Nuclear pleomorphism  
 –   Abundant cytoplasm     

•   Basaloid type
 –    Flat surface  
 –   Uniform nuclei  
 –   Scant cytoplasm     

•   All types
 –    Mitotic fi gures and immature cells 

present in upper two thirds of the 
epithelium  

 –   Abnormal mitotic fi gures may be 
present  

 –   Little to no maturation in the upper 
layers of the epithelium        

   Differential Diagnosis
•     Warty type

 –    Condyloma (LSIL)  
 –   Seborrheic keratosis  
 –   Lichen simplex chronicus     

•   Basaloid type
 –    Basal cell carcinoma          

   Pathology Interpretation Pearls
•     Warty, basaloid, or mixed morphology.  
•   Immunohistochemical reactivity for p16 

in a “block pattern” is useful in the iden-
tifi cation of HSIL and in differentiating 
it from benign mimics.       
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mean age of 67–69.2 years [ 8 ,  26 ]. There is no 
association with smoking history or other 
 HPV- related lesions of the lower anogenital tract. 
The d-VIN lesions are less often multifocal [ 9 , 
 16 ,  17 ,  26 ,  27 ,  47 ]. Differentiated VIN is associ-
ated with lichen sclerosus and with lichen sim-
plex chronicus. Long-standing lichen sclerosus 
has been implicated by some authors as a precur-
sor lesion to differentiated VIN and associated 
carcinoma [ 9 ,  17 ,  26 ,  47 ]. It is important not to 
take the presence of lichen sclerosus as an indica-
tion that an associated SIL is of the differentiated 
type, however, as HPV positive HSIL has also 
been reported in association with lichen sclerosus 
[ 81 ,  82 ]. 

 Although the details of the proposed pathway 
of disease development from lichen sclerosus to 
differentiated VIN remain unclear, it has been 
proposed that the chronic tissue damage from 
infl ammation, irritation, and resulting scratching 
of the lichen sclerosus may be responsible [ 83 ]. 
Molecular evidence that lichen sclerosus and 
squamous hyperplasia are true precursor lesions 
of differentiated VIN has been found in the fact 
that allelic imbalance is detectable in these con-
ditions [ 84 ]. Also implicated in the development 
of d-VIN is p53 mutation, which has been found 
in both the proposed precursors of squamous 
hyperplasia and lichen sclerosus as well as in dif-
ferentiated VIN [ 85 ,  86 ]. Lesions with the differ-
entiated morphology are rarely HPV positive, 
with reported ranges of 0–12 % [ 9 ,  12 ,  27 ,  48 ,  53 , 
 60 ,  82 ,  87 ], and HPV does not appear to have any 
role in the development of this lesion. 

 Differentiated VIN is considerably more 
aggressive than HPV-related HSIL. The evidence 
strongly suggests that the differentiated type is 
more likely to progress to invasion than the HPV- 
related type and appears to do so at a more rapid 
rate [ 16 ,  60 ]. Differentiated VIN lesions have the 
highest rate of progression to squamous carci-
noma [ 69 ] and are rarely diagnosed in the absence 
of an accompanying carcinoma, suggesting it 
may progress at a much faster rate as well [ 16 ,  47 ]. 
The rate of progression to invasive cancer is 
reported at approximately 33 % for d-VIN [ 16 ,  87 ], 
and the presence of preceding, concurrent, or 
subsequent invasive carcinoma in patients with 
d-VIN has been reported in as high as 85.7 % [ 8 , 

 12 ,  60 ]. The fi nding of invasive carcinoma in 
resections performed for an initial diagnosis of 
d-VIN is also common, reported in 20.5–83.3 % 
of cases [ 69 ,  88 ]. 

 As the pathogenesis and biologic behavior of 
HPV-related HSIL and d-VIN lesions appear to 
be different, treatments also vary according to the 
histological type. Differentiated VIN lesions are 
typically managed more aggressively with more 
extensive excision because of their strong asso-
ciation with squamous cell carcinoma [ 17 ,  26 ].  

   Histopathology 

 The histological changes in differentiated VIN 
can be very subtle, making it notoriously diffi cult 
to recognize. This is especially unfortunate 
because it also has the worst prognosis of all the 
intraepithelial squamous neoplastic lesions of the 
vulva, and early detection can make the most dif-
ference in the clinical course of these patients. In 
d-VIN, unlike HPV-related HSIL lesions, the 
most atypical cells are confi ned to the basal and 
parabasal layers of the epithelium, while the 
superfi cial layers of the epithelium often appear 
relatively normal, making it easy to overlook. In 
contradistinction to HPV-related HSIL, in which 
little evidence of maturation is seen, d-VIN has a 
“paradoxical” maturation, and rather than an 
increase in the proportion of immature, less dif-
ferentiated cells in the epithelium, as seen in 
HSIL, there is an increased proportion of mature, 
more differentiated cells, hence the term “differ-
entiated” used  in its nomenclature. The basal cell 
layer is often expanded by the population of atyp-
ical basal and parabasal cells with hyperchro-
matic, irregular, and variably sized nuclei with 
coarse nuclear chromatin and prominent macro-
nucleoli, but there is no noticeable proliferation 
abnormality (Fig.  9.20 ). These atypical basal and 
parabasal cells also contain a moderate- to-
abundant amount of hypereosinophilic cytoplasm 
with prominent intracellular bridges (Fig.  9.21 ), 
indicating premature keratinization and dysmatu-
ration. These cells may form whorled aggregates 
with or without keratin pearls in the basal-para-
basal portion of the epithelium (Fig.  9.22 ). The 
epithelium may be strikingly acanthotic 
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(Fig.  9.23 ) but can also be normal in thickness or 
even atrophic. The rete pegs are typically elon-
gated and branched and may show an anastomos-
ing pattern (Fig.  9.24a, b ).

       As discussed above, it is more common for 
invasive squamous carcinoma to be present in the 
same or subsequent excisions of lesions of the 
differentiated type. Identifying early invasion in 
these cases can be more challenging than in HPV- 
related HSIL lesions. Close attention to the 
epithelial- stromal junction is imperative in evalu-
ation of these cases. Early invasion will be evident, 
as in HPV-related lesions, by disruption of the 

normally smooth basement membrane  border, 
with tongues and irregularly shaped nests or sin-
gle cells extruding into the underlying stroma 
(Fig.  9.25 ).

   Because d-VIN can be so diffi cult to recog-
nize morphologically, there is tremendous inter-
est in identifying a marker that would help 
distinguish it. Immunohistochemical study for p53 
is reported as immunoreactive in the majority of 

  Fig. 9.20    Vulvar intraepithelial neoplasia, differentiated 
type (d-VIN). Atypical basal cells are hyperchromatic, 
and prominent nucleoli are seen throughout the lower por-
tions of the epithelium. Even cells located deep within the 
rete pegs show abundant brightly eosinophilic cytoplasm 
and clearly demarcated intercellular borders such as is 
normally seen in cells maturing towards the surface       

  Fig. 9.21    On higher magnifi cation, the cells in d-VIN 
show clear intracellular bridges, and the abnormal nuclear 
features with prominent nucleoli are better appreciated       

  Fig. 9.22    Keratin pearl formation in HSIL, differentiated 
type (d-VIN)       

  Fig. 9.23    Pronounced acanthosis in a case of d-VIN       
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the basal epithelial cells with superfi cial exten-
sion of this reactivity in 66–84 % of d-VIN 
(Fig.  9.26 ) [ 9 ,  53 ,  68 ,  69 ,  86 ,  87 ]. However, the 
reactivity for p53 is not always consistent 
throughout the lesion and a similar reactive pat-
tern can be seen in several other benign and 
malignant conditions, most signifi cantly in lichen 
sclerosus, where it is presumed to be due to isch-
emic stress rather than mutation of the gene [ 68 , 
 69 ,  89 ]. Reactivity for p53 does not necessarily 
correlate with gene mutation, raising an addi-
tional concern as to the signifi cance and utility of 
this fi nding [ 85 ,  86 ]. Thus, while the p53 study 
may be of value in confi rming the diagnosis of 
d-VIN, it appears to be neither sensitive nor spe-
cifi c as a marker, and results must be interpreted 
with caution. Morphology remains critically 

important to reaching the proper diagnosis. 
In d-VIN the abnormal cells are confi ned to the 
basal and parabasal areas and Ki-67 reactivity is 
restricted to these layers as well [ 41 ]. Hence, the 
localization of Ki-67 staining is not informative 
when the diagnosis is suspected, but it is reported 
that a higher proportion of cells are reactive in 
differentiated VIN than in normal epithelium [ 29 , 
 58 ]. As d-VIN has no typical association with 
oncogenic HPV, p16 staining is typically nega-
tive. On occasion weak, focal reactivity may be 
seen [ 53 ,  68 ,  69 ,  90 ], however, and this should 
not be taken as evidence of oncogenic HPV 
infection or a diagnosis of HPV-related HSIL. A 
summary of the salient features distinguishing 
HPV-related HSIL from differentiated lesions 
(d-VIN) is presented in Table  9.5 .

  Fig. 9.24    ( a ) Elongation, branching, and narrowing of rete pegs in d-VIN. ( b ) Anastomosing rete pegs in d-VIN       

  Fig. 9.25    Early invasive squamous carcinoma arising in 
d-VIN. Nests and tongues of tumor cells disrupt the nor-
mally smooth, rounded base of the epithelium       

  Fig. 9.26    p53 immunostaining in HSIL, differentiated 
type (d-VIN). There is strong, but discontinuous, nuclear 
staining in the basal epithelial cells, with scattered reactiv-
ity in suprabasilar cells       
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       Differential Diagnosis 

 Vulvar differentiated VIN may be diffi cult to dis-
tinguish from the lichen sclerosus, lichen simplex 
chronicus, or from other benign reactive changes 
that may accompany it. These benign conditions, 
unlike d-VIN, usually display prominent hyper-
keratosis and do not show atypia of the basal and 
parabasal cells, disturbance of cell maturation, or 
expanded rete ridges, squamous whorls, or keratin 
pearls. These latter features may be mimicked, to 
a certain extent, by seborrheic keratosis; however, 
the lack of signifi cant nuclear atypia should dis-
tinguish it from a d-VIN.     

   Table 9.5    Comparison of high-grade squamous intraepithelial lesion (HSIL) and d-VIN   

 HSIL of the vulva 

 VIN2-3  d-VIN 

 Frequency  82–98 % of vulvar HSIL  2–18 % of vulvar HSIL 
 Patient age  30s and 40s  60s and 70s 
 Associated conditions  HPV-related SILs of other 

anogenital sites 
 Lichen simplex chronicus 
 Lichen sclerosus 

 HPV present  Yes  No 
 Smokers  Yes  No 
 Maturation disturbance  Decreased to nonexistent 

cellular maturation 
 Accelerated maturation 
in basilar cells 

 Immunohistochemistry  Diffuse block staining with p16  Basal and suprabasilar 
staining with p53 

 Multifocality  Frequent  Infrequent 
 Reported rates of progression  2–10 %  33 % 
 Prior, concurrent, or subsequent carcinoma  Up to 25.7 %  Up to 85.7 % 

 Summary 
     Clinical presentation 
•    Symptoms of pruritis, pain, ulceration  
•   Variable gross appearance  
•   Common association with lichen sclero-

sus or lichen simplex chronicus     
   Histological features 
•    Atypical basal and parabasal cells with 

enlarged vesiculated nuclei, coarse chro-
matin, and prominent macronucleoli  

•   Abundant eosinophilic cytoplasm in the 
atypical cells, indicating premature mat-
uration of cells  

•   Expanded, anastomosing rete ridges  

 Takeaway Essentials 
     Clinical relevant pearls 
•    Diagnosis is uncommon due to low fre-

quency compounded by diffi culty in 
diagnosis  

•   No association with HPV  
•   High frequency of concurrent or subse-

quent squamous cell carcinoma     
   Pathology interpretation pearls 
•    Atypical cells confi ned to the basal and 

parabasal layers.  
•   Often associated with lichen sclerosus 

or lichen simplex chronicus.  
•   Suprabasilar staining with p53 may be 

seen but cannot be relied on for diagno-
sis as it is neither sensitive nor specifi c.       

•   Keratin pearl formation  
•   Relatively normal upper layers and sur-

face epithelium  
•   Atypical mitotic fi gures  
•   Parakeratosis     
   Differential diagnosis 
•    Lichen simplex chronicus  
•   Lichen sclerosus  
•   Seborrheic keratosis  
•   Other reactive infl ammatory changes       
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 Vignette 1 
  Clinical History:  A 25-year-old woman with a history of systemic lupus erythematosus (SLE) pres-
ents with a large, exophytic mass on the vulva obscuring the labia minora and majora bilaterally. 
Additional, smaller lesions were observed separate from the mass, extending over the patients inner 
thighs, upper portions of the vulva, and perianal areas (Fig.  9.27 ). All visible lesions were excised.

    Microscopic Description:  At low power sections of the mass as well as of the associated smaller 
lesions demonstrated a complex papillary architecture, with branching fi brovascular cores lined 
by acanthotic squamous epithelium (Fig.  9.28 ). At higher magnifi cation prominent parakerato-
sis was evident in many areas, and koilocytic atypia was readily identifi ed (Fig.  9.29 ). There 
was mild increase in the population of immature cells within the basal few layers of epithelium, 
but mitotic fi gures were rare and, when present, were basally located. Cytoplasmic maturation 
was relatively normal as cells progressed towards the upper layers of epithelium.

   Case Vignettes 

  Fig. 9.27    Vignette 1. In this preoperative photo-
graph, extensive exophytic growths are seen almost 
completely obscuring the normal vulvar anatomy 
(Photograph courtesy of Dr. Jacqueline Castagno, 
Assistant Professor of Obstetrics and Gynecology, 
University of Florida, Gainesville, Florida)       

(continued)

  Fig. 9.28    Vignette 1. Low-power microscopy shows the 
papillary architecture, with fi brovascular cores through-
out. Thickening of the epithelium and hyperparakeratosis 
are also evident       
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     Diagnosis:  The above microscopic features are diagnostic of condylomata acuminata. 

  Discussion:  Although HPV-related vulvar disease in immunosuppressed patients has been 
less well studied than cervical disease, it has been well documented that these patients are at 
increased risk for HPV-related lesions of the entire lower genital tract. It is obvious why this 
should be the case. Patients with HIV and transplant recipients are arguably the most famously 
immunosuppressed patient populations and have received the greatest attention regarding sus-
ceptibility to HPV-induced disease. Patients with SLE are a rarer, but particularly interesting, 
class of immunosuppressed patients, as their immune systems are doubly compromised, fi rst 
by the effects of the disease itself and second by the immunosuppressive drugs used to treat it. 

 Patients with SLE are known to have a higher prevalence of HPV infection than the normal 
population [ 91 ,  92 ], and it is advised that they receive regular gynecologic exams at a greater 
frequency. Interestingly, a recent study has found a strikingly elevated prevalence of HPV in 
SLE patients even though the patients had fewer risk factors than the control population [ 92 ]. It 
remains unclear how much of this increased prevalence is due to the disease itself and how much 
to the immunosuppressive drugs, as few patients with SLE are not taking these drugs, but there 
is some evidence that at least one of these drugs, azathiaprine, increases the risk to these patients 
[ 92 ,  93 ]. In the aforementioned study, immunosuppressive drugs were not found to affect preva-
lence, but they were found to increase the incidence of clinically detectable lesions, which are of 
more concern than the mere presence of virus [ 92 ]. 

 The extensive disease seen in this patient, requiring surgical intervention, is not exclusive to 
immunosuppressed patients but raises another interesting point. Surgical treatment is not typically 
necessary for low-grade squamous intraepithelial lesions, including condylomata, and is required 
only when such extensive disease is present. Most smaller lesions can be treated medically with 
topical agents, but for immunosuppressed patients, fewer therapies may be effective. Topical imiqui-
mod, for example, which is an immunomodulator, is one of the least unpleasant treatment options, 
and while there is as yet only limited experience with it in immunocompromised patients, there is 
reason to be concerned that it may be less effective in patients with defective immune systems [ 35 ]. 

 Early data on the effects of HPV vaccination strongly suggests that low-grade vulvar 
lesions induced by HPV types 6 and 11 are a vanishing breed. In Denmark and Australia, 
where robust efforts to vaccinate girls have been undertaken with coverage of 70–85 % of the 
target population, marked reductions in the diagnosis have already been reported [ 94 ,  95 ]. 

(continued)

  Fig. 9.29    Vignette 1. On higher magnifi cation, koilocytic 
change in the upper layers of the epithelium was promi-
nent and easily identifi ed throughout the entire lesion       
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There is reason to believe they will be much less common in the future, and with suffi cient 
vaccination rates, they might become quite rare. It remains to be seen, however, whether 
immunosuppressive diseases or drugs will have any effect on the effi cacy of the HPV vac-
cine, which would be most unfortunate for patients like this one, leaving them as potentially 
the only remaining victims for this disease. 

 Vignette 2 
  Clinical History:  A 30-year-old HIV-positive woman with a previous history of multiple high- grade 
squamous intraepithelial lesions resected from the vulva, vagina, and cervix presented with multiple 
lesions of the vulva and perianal regions, ranging from papillary in confi guration to elevated plaques 
to fl at macules, some of which appeared pigmented (Fig.  9.30 ). Multiple biopsies were taken, fol-
lowed by surgical excision.

    Microscopic Description:  Sections of the resected tissue demonstrated a variety of appearances. 
In sections of the more exophytic areas, fi brovascular cores were evident, with minimal cellular 
proliferation, evidence of appropriate cellular maturation throughout the epithelial layers, and 
prominent koilocytic change (Fig.  9.31 ). In sections of plaque-like and macular areas, matura-
tion was notably decreased and mitotic activity was marked and evident into the more superfi -
cial layers of the epithelium (Fig.  9.32 ). Some sections showed junctions of the papillary and 
fl atter lesions, with juxtaposition of the two different histological patterns (Fig.  9.33a, b ).

(continued)

  Fig. 9.30    Vignette 2. In this patient, much of the 
labial tissue is already absent due to prior resec-
tions. The lesions in the perineal and perianal 
regions are most noticeable, due to their warty 
appearance, but many other areas of raised and 
otherwise abnormal epithelium, some of them pig-
mented, can be seen as well (Photo courtesy of Dr. 
Jacqueline Castagno, Assistant Professor of 
Obstetrics and Gynecology, University of Florida, 
Gainesville, Florida)       
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  Fig. 9.31    Vignette 2. Some areas of the lesion showed 
papillary architecture with prominent fi brovascular stalks 
and koilocytic atypia       

  Fig. 9.32    Vignette 2. In other areas, fi brovascular cores 
and koilocytic change were lacking, cellular maturation 
was markedly decreased, and numerous mitotic fi gures 
and dyskeratotic cells were evident in the mid and upper 
layers of the epithelium       

(continued)

  Fig. 9.33    Vignette 2. ( a ) This low-power image shows an area where the two types of lesions were adjacent to 
each other. The papillary growth ( top ) is folded over a fl at lesion ( bottom ). ( b ) On higher power, the difference 
between the epithelium in the papillary portion ( top ) and fl at portion ( bottom ) is evident       
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      Diagnosis:  Low-grade squamous intraepithelial lesion of vulva (LSIL/Condylomata) with 
associated high-grade squamous intraepithelial lesion of vulva (VIN 2-3). 

  Discussion:  Cases like this, in which both low-grade condylomatous lesions and high-grade 
lesions are present at the same time and intimately admixed with one another, are almost exclu-
sively seen in immunosuppressed patients [ 96 ], and it is important for both clinicians and 
pathologists to be aware of such cases for several reasons. For one, the observation of this type 
of coexistent low- and high-grade disease in the immunosuppressed patients suggests that in 
these settings even lesions which appear to be benign condylomata ought to be biopsied to 
ensure the absence of a high-grade component [ 97 ]. Another issue to be aware of is that even 
when these lesions are biopsied, the extensive condylomatous component may be so distant 
from other abnormal areas that the high-grade component may be missed on sampling. The 
same may occur on a microscopic level when small foci of adjacent high-grade lesion are 
missed when the slides are examined due to the relative abundance of condylomatous lesion. In 
this case, the low- and high-grade lesions were adjacent to each other, but each showed distinct 
features. In other cases the lesions may be more closely intermingled and cases have been 
described in which features of both lesions were present, in which lesions with a marked con-
dylomatous architecture had epithelial changes of HSIL [ 96 ]. These lesions may be perilous for 
the clinician and pathologists, as to mistake them for condylomata either clinically or micro-
scopically would result in undertreatment. It is speculated that lesions like these may be respon-
sible for previously reported cases of condyloma containing high-risk HPV. 

 Immunosuppressed patients are at increased risk for persistent and/or recurrent HSIL, and 
the progression to carcinoma is more likely to occur in such patients and to do so at an acceler-
ated pace [ 45 ,  96 ], making it especially important to detect high-grade disease in them when it 
occurs. Cases like this, with mixed high- and low-grade lesions, emphasize the need for very 
careful examination of the tissue obtained from such patients, even when the architecture is 
exclusively condylomatous. 

 Vignette 3 
  Clinical History:  A 78-year-old woman with long-standing lichen sclerosus presents with ill- 
defi ned areas of whitened epithelium on the vulva (Fig.  9.34 ). Multiple biopsies of abnormal- 
appearing areas were biopsied.

    Microscopic Description:  Of four biopsies submitted, two showed lichen sclerosus and no other 
pathologic abnormalities. The other biopsies also had lichen sclerosus but in addition showed 
further epithelial alterations. These alterations included hyperkeratosis, as well as evidence of 
increased cytoplasmic maturation, with cells containing abundant eosinophilic cytoplasm found 
even towards the base of the epithelium (Fig.  9.35 ). Whorls of keratinized cells were seen deep 
in the rete ridges (Fig.  9.36 ). Nuclei showed prominent nucleoli throughout the epithelium, and 
scattered dyskeratotic cells could be found. The basal epithelium was less eosinophilic but 
showed more pronounced nuclear atypia, with more nuclear pleomorphism and even more 
prominent and irregular nucleoli, and anastomosis of rete ridges was present (Fig.  9.37 ).

(continued)
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  Fig. 9.34    Vignette 3. The vulvar skin is thin and 
parchment- like, consistent with the history of 
lichen sclerosus. Areas of pigmentation are also 
seen, possible secondary to episodes of bleeding 
from the fragile epithelium. An ill-defi ned whit-
ened area is present inferiorly (Photo courtesy of 
Dr. Jacqueline Castagno, Assistant Professor of 
Obstetrics and Gynecology, University of Florida, 
Gainesville, Florida)       

(continued)

  Fig. 9.35    Vignette 3. The lesion showed subepithelial 
hyalinization, consistent with lichen sclerosus. In addi-
tion, the epithelium is thickened and hyperkeratotic, and 
the pattern of the rete ridges is irregular       
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      Diagnosis:  Vulvar intraepithelial neoplasia, differentiated type (d-VIN) 

  Discussion:  This case emphasizes how diffi cult it can be to distinguish d-VIN from lichen scle-
rosus and other nonneoplastic conditions on gross examination. The lesion was not at all dis-
tinct grossly, and it is conceivable that all four biopsies might have shown only lichen sclerosus 
and missed the d-VIN entirely. It is fortunate for the patient that she was being followed closely 
and that the lesions were detected while still confi ned to the epithelium, since, as discussed in 
the previous section, d-VIN progresses relatively rapidly to carcinoma and often is not detected 
until it has done so, at which point more aggressive treatment is required, with the potential for 
more complications, and the potential for metastatic and even fatal disease exists. 

  Fig. 9.37    Vignette 3. The base of the lesion shows anas-
tomosis of the thinned and irregular rete ridges, with dis-
organization of the basilar cells which show nuclear 
atypia, prominent and irregular nucleoli, and nuclear 
pleomorphism       

  Fig. 9.36    Vignette 3. Deep in this rete ridge is a whorl of 
mature keratinized cells forming an early “pearl”       

(continued)
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 The diffi culty in making the diagnosis of d-VIN is notorious, and it has always been poorly 
reproducible. With the shift to a two-tiered classifi cation system and the advent of p16 immu-
nohistochemistry, interobserver variability in interpretation of HPV-related lesions has been 
steadily decreasing, but with no such advances in the fi eld of d-VIN, interobserver variability 
remains a signifi cant problem. A recent attempt to address this problem [ 98 ] confi rmed concor-
dance rates in the diagnosis of d-VIN were dismal and only modestly improved following 
focused education in the diagnostic criteria. The study was able, however, to identify criteria 
which were judged most useful in the diagnosis, which included the identifi cation of atypical 
mitoses in the basal layer, basal cellular atypia, dyskeratosis, prominent nucleoli, and elonga-
tion and anastomosis of rete ridges. Of these features, all but the fi rst are seen in this case. 

 Despite the somewhat disheartening failure of the study to fi nd an effective way to decrease 
the high rate of interobserver variability in diagnosis of d-VIN, there was at least one positive 
fi nding; it did demonstrate that pathologists with subspecialty training in gynecologic pathol-
ogy were able to achieve a far greater degree of concordance, suggesting that greater experience 
with the disease does lead to improved diagnostic ability and that patients with a suspected 
diagnosis of d-VIN might be best served by having their cases reviewed by a specialized gyne-
cologic pathologist. 
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            Introduction 

    Squamous cell carcinoma is the most common 
malignant neoplasm of the vulva but is relatively 
rare, accounting for 4 % of malignant tumors of 
the female genital tract. Unlike the cervix where 
the majority of squamous cell carcinomas are 
driven by human papillomavirus (HPV), squa-
mous cell carcinomas of the vulva comprise a 
heterogeneous group (Table  10.1 ); some of which 
are associated with HPV infection, while others 
are associated with an infl ammatory vulvar der-
matosis, lichen sclerosus (LS). Both warty and 
basaloid histological types of squamous cell car-
cinoma have been associated with HPV and are 
often identifi ed in the context of usual (warty and 
basaloid)-type vulvar intraepithelial neoplasia 
(uVIN); these types of squamous cell carcinoma 
tend to occur in younger women. HPV type 16 is 
the most common viral type associated with 
squamous cell carcinoma. Keratinizing squa-
mous cell carcinoma is generally HPV negative 
and is identifi ed in older, postmenopausal women 
with a history of LS. Differentiated (simplex) 
VIN is frequently histologically identifi ed adja-
cent to keratinizing squamous cell carcinoma in 

patients with LS. Rare histological variants of 
squamous cell carcinoma are sometimes iden-
tifi ed such as verrucous carcinoma, keratoa-
canthoma- like squamous cell carcinoma, 
sarcomatoid carcinoma, and squamous cell carci-
noma with tumor giant cells. Regardless of the 
etiology and histology of the tumor, surgical 
excision is the mainstay of treatment, which is 
utilized to determine tumor stage and prognosis. 
Patients with less than 1-mm depth of tumor 
invasion have an excellent prognosis and are 
essentially cured of disease by surgery alone. The 
presence of lymph node metastasis is the most 
important prognostic factor.

      Clinical Features 

 Squamous cell carcinoma of the vulva (vSCC) is 
relatively rare but is the most common malignant 
tumor of the vulva, comprising 95 % of 
 malignancies in this organ with malignant mela-
noma being second most common. The inci-
dence is 1–2 per 100,000 women annually [ 1 ]. In 
2013, the American Cancer Society estimated 
that there were 4,700 new cases of vulvar cancer 
and 990 vulvar cancer-related deaths in the 
United States [ 2 ]. Some have shown that the 
incidence of VIN has increased over time while 
the incidence of vSCC has remained stable [ 3 ,  4 ]. 
Others report that incidence of vSCC has 
increased over time [ 5 ,  6 ]. White and non- 
Hispanic women are more frequently affected, 
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with the incidence among African-American and 
Hispanic women being one third lower [ 7 ]. 
African-American women present at a signifi -
cantly younger age than white women [ 8 ]. 
Incidence increases with age at diagnosis such 
that women 70 and older are most at risk [ 9 ]. 
However, there is a trend toward decreased age 
at diagnosis of VIN and vSCC [ 10 ,  11 ]. 

 The development of vSCC can frequently be 
attributed to one of two distinct etiologic path-
ways: HPV related or non-HPV related. Women 
who develop HPV-related vSCC are typically 
younger (35–65 years) than those women who 
develop non-HPV-related vSCC (55–85 years) 
[ 12 ]. Risk factors for developing HPV-related 
squamous cell carcinoma include known indica-
tors of high-risk HPV exposure: infection with 
HPV type 16 [ 13 ], history of anogenital warts 
[ 9 ], smoking [ 9 ,  13 ,  14 ], and alcohol consump-
tion [ 9 ]. Infection with herpes simplex virus 
(HSV) type 2 is a risk factor [ 13 ]. Number of 
years in school is inversely associated with risk 
[ 9 ]. Non-HPV-related vulvar squamous cell car-
cinoma is associated with vulvar dermatoses, 
especially lichen sclerosus (LS). LS is a chronic 
dermatologic condition commonly affecting peri-
menopausal women that causes vulvar pruritus 
and is associated with epithelial thinning and dis-
tinctive dermal changes (Fig.  10.1 ). Chronic LS 
often alters vulvar anatomy with loss of distinc-
tion between the labia majora and minora and 
loss of the clitoral hood. Women with a long- 
standing history of LS are at risk for developing 

vSCC. Approximately 3–15 % of women with 
LS will eventually develop invasive squamous 
cell carcinoma [ 15 – 19 ]. In women with LS, the 
risk of invasive squamous cell carcinoma 
increases with age and clinical evidence of local-
ized hyperkeratosis [ 20 ,  21 ].

   Patients with vSCC most commonly present 
with one or more of the following vulvar symp-
toms and signs: pruritus, pain, discharge, bleed-
ing, dysuria, foul odor, and mass. The presenting 
signs and symptoms are nonspecifi c, overlapping 
with numerous benign vulvar diseases including 
infectious diseases and vulvar dermatoses. Vulvar 
squamous cell carcinoma can appear as exo-
phytic or papillomatous masses, occasionally 
mimicking condyloma acuminatum. A small per-
centage of women (13.8 %) presents with persis-
tent vulvar ulcers that ultimately prove to be 
squamous cell carcinoma (Fig.  10.2 ) [ 22 ]. As a 
result, clinicians should have a low threshold for 
biopsy of patients (especially postmenopausal 
women) with persistent ulcers and other atypical 

   Table 10.1    Vulvar squamous cell carcinoma is a hetero-
geneous disease   

 Type of 
vulvar SCC 

 HPV-positive 
SCC 

 HPV-negative 
SCC 

 Age  35–65 years  55–85 years 
 Risk factors  Anogenital warts  Lichen 

sclerosus  Smoking 
 Alcohol use 

 Focality  Multifocal  Single focus 
 Associated VIN  Usual (warty/

basaloid) types 
 Differentiated 

 Histologic type  Warty/basaloid 
SCC 

 Keratinizing 
SCC 

 p16  +  − 
 p53  −  + 

  Fig. 10.1    Lichen sclerosus is a chronic dermatologic dis-
ease characterized microscopically by epithelial thinning 
with loss of the rete ridges, homogenization of the super-
fi cial dermis, and underlying band of chronic infl amma-
tory infi ltrate       
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vulvar lesions. Defi nitive diagnosis of vSCC is 
frequently delayed either because patients do not 
seek medical attention when signs and symptoms 
fi rst appear or their lesions are not biopsied at the 
time of initial clinical presentation.

   The labia majora, labia minora, and clitoris 
are the most commonly affected sites. The major-
ity of patients present with a solitary localized 
mass; however, patients occasionally present 
with more than one focus of invasive squamous 
cell carcinoma (Fig.  10.3 ). Multifocal vSCC is 
more frequently seen in patients with HPV- 
related tumors. Many tumors are larger than 2 cm 

at presentation. Tumors are locally destructive 
and can invade adjacent perineal structures such 
as the urethra, vagina, bladder, and rectum. The 
primary lymph node group that drains the vulva 
is the superfi cial inguinal lymph nodes. The deep 
femoral lymph nodes are the secondary lymph 
nodes, while the deep pelvic lymph nodes are the 
last group. The incidence of positive inguinal or 
pelvic lymph nodes ranges from 21 % to 50 %, 
and the incidence of positive pelvic lymph nodes 
decreases to 4.6–16.1 % [ 23 ]. Surgery (wide 
local excision/partial vulvectomy) is the main-
stay of treatment for patients with resectable dis-
ease, corresponding to patients with International 
Federation of Gynecology and Obstetrics (FIGO) 
Stage I-II disease. Sentinel lymph node mapping 
can be used in the setting of early stage disease to 
determine which patients require locoregional 
lymphadenectomy [ 24 ]. Intraoperative patho-
logic assessment of sentinel lymph nodes is 
optional but allows the surgeon to perform com-
pletion lymphadenectomy in one procedure when 
the sentinel lymph node is positive at frozen sec-
tion. In one study, up to one third of women with 
T1-T2 vSCC had a positive sentinel lymph node 
[ 25 ]. The risk of non-sentinel lymph node metas-
tasis increases with the size of sentinel lymph 
node metastasis [ 25 ]. There are no standard pro-
tocols for pathologic assessment of sentinel 
lymph nodes. One group bivalved then quadri-
sected each sentinel lymph node half for routine 
histologic examination; this was followed by 
ultrastaging for all negative sentinel lymph nodes 
[ 25 ,  26 ]. For ultrastaging, three slide pairs were 
taken per millimeter. A hematoxylin and eosin 
(H&E) slide and a cytokeratin slide were evalu-
ated for each pair. There is currently no evidence 
to suggest that ultrastaging of sentinel lymph 
nodes or special handling of sentinel lymph 
nodes is necessary. Years of experience with sen-
tinel lymph node biopsy in women with breast 
cancer have shown that while ultrastaging does 
indeed reveal small metastatic tumor deposits 
that may have otherwise been missed by usual 
pathologic examination, the tumor deposits iden-
tifi ed as a result of ultrastaging do not affect 
prognosis or change clinical management. 
Women with vSCC in the midline have an 
increased risk of bilateral lymph node metastasis, 

  Fig. 10.2    This patient presented with an ulcerated squa-
mous cell carcinoma and no prior history of predisposing 
disease (Reprinted with permission of Stanley J. Robboy 
and Robboy Associates LLC)       

  Fig. 10.3    Bilateral vulvar squamous cell carcinoma was 
identifi ed in the bilateral labia majora of a woman with a 
history of lichen sclerosus (Reprinted with permission of 
Stanley J. Robboy and Robboy Associates LLC)       
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representing a large proportion of false-negative 
sentinel lymph nodes. Patients with metastasis to 
two or more lymph nodes are treated with adju-
vant radiation or chemoradiation, while patients 
with locally advanced/metastatic disease may be 
treated with surgical resection (including rarely 
pelvic exenteration) if resectable in addition to 
chemoradiation therapy [ 27 ].

      Etiology and/or Pathogenesis 

 Two distinct pathways for development of vulvar 
squamous cell carcinoma have been delineated: 
HPV related and non-HPV related. Regardless of 
the pathway, squamous cell carcinoma is fre-
quently identifi ed adjacent to its precursor lesion, 
VIN. The progression of VIN to squamous cell 
carcinoma is not well understood. One system-
atic review of 3,322 patients reported a 6.5 % 
progression rate of VIN III/high-grade squamous 
intraepithelial lesion (HSIL) to squamous cell 
carcinoma [ 28 ]. 

 HPV-related vSCCs are most commonly his-
tologically non-keratinizing squamous cell carci-
nomas, warty or basaloid type [ 29 ], frequently 
identifi ed adjacent to usual (warty and basaloid)-
type VIN. The proportion of HPV-related squa-
mous cell carcinomas ranges from 19 % to 79 % 
[ 9 ,  29 – 40 ]. The largest study to date reported 
25 % of the more than 1,700 cases of vSCC were 
HPV related [ 29 ]. The variable distribution of 
HPV-related vSCCs can be attributed to geo-
graphic variances of viral incidence and technical 
differences of molecular diagnostic testing meth-
ods. HPV type 16 is the most common HPV type 
detected in vSCC [ 30 – 32 ,  34 – 38 ,  40 ]. HPV types 
18, 31, 33, 45, 52, 53, and 62 have also been 
detected in these tumors [ 29 ,  39 ,  41 ]. 

 Non-HPV-related vSCCs are most commonly 
histologically keratinizing squamous cell carcino-
mas and can be identifi ed in association with dif-
ferentiated (simplex)-type VIN and/or LS. The 
specifi c mechanism of carcinogenesis in non-
HPV- related squamous cell carcinoma is not 
completely understood, but  TP 53, a tumor sup-
pressor gene on chromosome 17, is thought to 
play a role. Lichen sclerosus shows p53 overex-
pression as demonstrated by immunohistochem-

istry, which has been attributed by one group as 
an ischemic stress response [ 42 ]. The association 
between LS and squamous cell carcinoma has 
largely been established based on the frequent 
observation of LS adjacent to squamous cell car-
cinoma [ 19 ,  37 ,  43 ,  44 ]. Women with LS develop 
vulvar cancer at a rate more than 300-fold higher 
than women without LS of similar age [ 45 ]. 
Differentiated (simplex)-type VIN is the  precursor 
of non-HPV-related squamous cell carcinoma 
[ 46 ]. Because differentiated (simplex)-type VIN 
is infrequently diagnosed, the data on progression 
to invasive squamous cell carcinoma is limited. 
However, the few available reports suggest a 
higher rate of progression to invasive carcinoma 
and a shorter time interval between diagnosis of 
differentiated (simplex)-type VIN and detection 
of invasion than uVIN. Compared to usual VIN, 
women with differentiated VIN are reported to 
have a 5.6-fold higher rate of developing squa-
mous cell carcinoma [ 21 ]. The majority of dif-
ferentiated (simplex)-type VIN is HPV negative 
[ 46 ] and expresses increased p53 nuclear expres-
sion by immunohistochemistry in the basal and 
suprabasal epithelial layers [ 46 ,  47 ]. Vulvar 
s quamous cell carcinoma also contains  TP 53 
mutations and expresses p53 antigen by immuno-
histochemistry [ 47 ,  48 ]. Allelic losses at the  TP 53 
locus are frequently identifi ed in HPV- negative 
squamous cell carcinomas with loss of heterozy-
gosity being more common in HPV- negative car-
cinomas [ 49 ]. Further, common  TP 53 mutations 
identifi ed both in differentiated (simplex)-type 
VIN and in squamous cell carcinoma have been 
demonstrated [ 48 ]. Alteration of the  TP 53 gene is 
therefore thought to play a role in development of 
differentiated (simplex)-type VIN and subsequent 
keratinizing squamous cell carcinomas. This 
interpretation is not universally accepted, and it 
has alternately been suggested that p53 overex-
pression is reactive rather than causal [ 50 ]. 

 Additional possible precursor markers of 
malignant transformation of LS to vSCC have 
been suggested [ 50 ]. Ki-67, a marker of cellular 
proliferation, has increased expression in LS and 
vSCC but is also increased in HPV-related uVIN 
and vSCC [ 50 ]. γ-H2AX expression, a molecule 
involved in DNA repair, is signifi cantly increased 
in LS, HSIL, differentiated (simplex)-type VIN, 

S.M. Bean and R.C. Bentley



301

and vSCC compared with normal vulva, suggest-
ing that γ-H2AX may represent an early event in 
carcinogenesis [ 51 ]. Other markers such as 
MCM3, an essential protein for DNA function 
and replication; Cyclin D1, a cell cycle regula-
tion protein; and angiogenesis may be useful 
markers of malignant transformation, but addi-
tional studies are warranted [ 50 ].  

   Prognosis 

 Prognosis in vSCC is primarily determined by 
tumor stage, based upon surgical and pathological 
fi ndings. Tumor size, depth of invasion, tumor 
extension to adjacent structures, presence of 
lymph node metastasis, and/or presence of distant 
metastasis are all assessed to assign a pathologic 
tumor stage. Inguinal lymph node status and 

tumor size are primary independent prognostic 
factors [ 52 ] with the most important prognostic 
factor being presence of lymph node metastasis 
[ 52 – 54 ]. Staging information is commonly 
reported using the tumor-node-metastasis (TNM) 
system outlined in the American Joint Commission 
on Cancer (AJCC) staging manual, seventh edi-
tion (Table  10.2 ) [ 55 ]. Alternatively, the FIGO 
staging system can be used (Table  10.2 ). Survival 
data is presented in Table  10.3 . Patients with dis-
ease localized to the vulva (FIGO stage I or II) 
have a 5-year survival of 86 %; involvement of the 
regional lymph nodes (FIGO stage III) lowers the 
5-year survival to 54 %. Patients with FIGO stage 
IV disease have a dismal prognosis, with a 5-year 
survival of only 15 %. Only 5 % of patients are 
FIGO stage IV at presentation, however [ 56 ].

    Patients with tumor depth of invasion less 
than 1 mm have essentially no risk for lymph 

    Table 10.2    Staging of vulvar malignancy   

 TNM  FIGO  Description 

 Primary tumor (T) 
 TX  −  Primary tumor cannot be assessed 
 T0  −  No evidence of primary tumor 
 Tis  −  Carcinoma in situ 
 T1a  IA  Lesions 2 cm or smaller confi ned to the vulva perineum and with stromal invasion 

1.0 mm or less 
 T1b  IB  Lesions larger than 2 cm or any size tumor with greater than 1 mm stromal invasion 
 T2  II  Any size tumor with extension to adjacent perineal structures (lower/distal 1/3 

urethra, lower/distal 1/3 vagina, anal involvement) 
 T3  IVA  Any size tumor with extension to any of the following: upper/proximal 2/3 urethra, 

upper/proximal 2/3 vagina, bladder mucosa, rectal mucosa, or fi xed to pelvic bone 
 Regional lymph nodes (N) 
 NX  −  Regional lymph nodes cannot be assessed 
 N0  −  No regional lymph node metastasis 
 N1  −  One or two regional lymph nodes with the following features: 
 N1a  IIIA  One lymph node metastasis 5 mm or smaller 
 N1b  IIIA  One lymph node metastasis 5 mm or larger 
 N2  −  Regional lymph node metastasis with the following features: 
 N2a  IIIB  Three or more lymph node metastases each smaller than 5 mm 
 N2b  IIIB  Two or more lymph node metastases 5 mm or larger 
 N2c  IIIC  Lymph node metastasis with extracapsular spread 
 N3  IVA  Fixed or ulcerated regional lymph node metastasis 
 Distant metastasis (M) 
 M0  −  No distant metastasis 
 M1  IVB  Distant metastasis (including pelvic lymph node metastasis) 

  Used with permission from Edge et al. [ 55 ] 
  TNM  tumor-node-metastasis,  FIGO  International Federation of Gynecology and Obstetrics  
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node metastasis and are almost always cured by 
local excision [ 57 ]. Patients with a tumor depth 
of invasion greater than 1 mm have an associated 
increased risk of lymphatic/vascular invasion, 
lymph node metastasis, and recurrence leading 
to worse survival rates [ 57 ]. Histologic patterns 
of invasion are also prognostic factors. Tumors 
with a spray or fi nger-like invasion pattern por-
tend poorer survival compared to pushing inva-
sion (Fig.  10.4 ) [ 58 ]. Risk of lymph node 
metastasis increases with age, tumor size, depth 
of invasion, and tumor grade [ 54 ]. Extracapsular 
extension of lymph node metastases and size of 
metastatic vSCC are predictors of poor survival 
[ 59 – 61 ]. Women with two or more positive 
lymph nodes also have poor survival [ 59 ]. 
Bilateral lymph node involvement in vSCC is 
not more important than number of lymph nodes 
with metastases [ 62 ].

   Local recurrences are common in 
vSCC. Regular follow-up for early detection is 
important. Approximately 23–33 % develop local 
recurrences [ 63 – 65 ], and older age (age > 74 

years) is an independent risk factor for recurrence 
[ 65 ]. Recurrences detected at regularly scheduled 
posttreatment follow-up appointments (every 3 
months for 2 years, biannually until the 5th year, 
and then annually thereafter) were signifi cantly 
smaller than recurrences detected at interval 
appointments [ 63 ]. Patients who develop one 
recurrence are at a signifi cantly increased risk for 
development of a second recurrence (72 %) and 
should be closely monitored for subsequent 
recurrences [ 65 ]. 

 The College of American Pathologists (CAP) 
has developed recommendations to unify the 
information included in vSCC pathology reports; 
these are listed in Table  10.4  [ 66 ]. Both depth of 
invasion and tumor thickness are among the rec-
ommended criteria. It is important that these 
measurements be performed in a standardized 
fashion. The World Health Organization (WHO) 
defi nes depth of invasion as the distance (in mil-
limeters) from the epithelial-stromal junction of 
the nearest adjacent superfi cial dermal papilla to 
the deepest point of invasion [ 66 ,  67 ] and tumor 
thickness as the distance (in millimeters) from 
the surface of the tumor to the deepest point of 
invasion [ 66 ,  67 ]. Tumor thickness can be con-
siderably larger than depth of invasion in a given 
tumor, particularly if it is exophytic, but depth of 
invasion is the measurement used for staging. In 
practice, determining the depth of invasion can 
be challenging. Figure  10.5  demonstrates both 
tumor thickness (left) and depth of invasion 
(right). One could argue that the measurement 
for depth of invasion could logically be taken in 
several different ways, highlighting the diffi -
culty of determining accurate depth of invasion 

   Table 10.3    Vulvar cancer survival rates   

 Stage 
 Relative 5-year 
survival rate (%) 

 Relative 10-year 
survival rate (%) 

 I  93  87 
 II  79  69 
 III  53  46 
 IV  29  16 

  Source: National Cancer Institute [ 56 ]  

  Fig. 10.4    Malignant cells invade the stroma in small 
nests and individually in a spray pattern. Note the marked 
desmoplastic stromal response and chronic infl ammatory 
infi ltrate       

   Table 10.4    Recommended elements of synoptic report-
ing of vulvar squamous cell carcinoma   

 Specimen type and size 
 Procedure 
 Tumor site, size, thickness, and focality 
 Histologic type and grade 
 Depth of invasion 
 Tumor borders 
 Margin status 
 Lymphatic/vascular invasion 
 Lymph node status  
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in some cases. Even tumors with very early inva-
sion can arguably be greater than 1 mm deep if 
the depth of invasion defi nition is strictly fol-
lowed. Close communication with surgeons and 
oncologists is necessary in these situations to 
prevent overly aggressive treatment of very 
small tumors.

       Histologic Features and Differential 
Diagnosis 

   Keratinizing Squamous Cell 
Carcinoma 

 Keratinizing squamous cell carcinoma is the 
most common histologic subtype of vSCC. As 
noted above, keratinizing squamous cell carci-
noma is frequently identifi ed in older women 
with LS and differentiated (simplex)-type VIN. 

 Invasive squamous cell carcinoma is defi ned 
by stromal invasion of malignant-appearing 
squamous epithelium (Fig.  10.6 ). In keratinizing 
squamous cell carcinoma, the malignant cells fre-
quently have eosinophilic cytoplasm, enlarged 
nuclei with prominent nucleoli, increased nucleus 
to cytoplasm ratio (N/C), and increased mitotic 
activity. Well-differentiated squamous cell carci-
noma commonly displays paradoxical matura-
tion characterized by abundant eosinophilic 

cytoplasm within the tumor cells; increased 
mitotic activity may only be identifi ed at the lead-
ing edge of invasion. The histologic hallmark of 
keratinizing squamous cell carcinoma is demon-
stration of keratin production. Keratin production 
can be in the form dyskeratotic cells (Fig.  10.7 ), 
keratin pearls (Fig.  10.8 ), or parakeratotic cells. 
Keratinizing squamous cell carcinomas are 
defi ned by the presence of keratin production in 
the absence of features of warty carcinoma such 
as fi brovascular papillary architecture and koilo-
cyte-like malignant cells.

  Fig. 10.5    Tumor thickness is measured from the tumor 
surface to the deepest point of invasion ( left line ). Depth 
of invasion is measured from the epithelial-stromal junc-
tion of the nearest adjacent superfi cial dermal papilla to 
the deepest point of invasion ( right line ); this measure-
ment is diffi cult and could arguably be made in several 
different places in this particular tumor       

  Fig. 10.6    Keratinizing squamous cell carcinoma demon-
strates keratin production. Abundant keratin pearls are 
surrounded by nests of malignant squamous epithelium. 
At the leading edge of invasion, small nests of invasive 
tumor are identifi ed in a background of desmoplastic stro-
mal response       

  Fig. 10.7    Individual dyskeratotic cells may be identifi ed 
in keratinizing and non-keratinizing squamous cell carci-
nomas. Dyskeratotic cells are small cells with brightly 
eosinophilic and dense cytoplasm and a hyperchromatic, 
pyknotic nucleus       
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     Keratinizing squamous cell carcinoma should 
be differentiated from several benign and malig-
nant entities (Table  10.5 ).

   Patients with VIN may or may not be symp-
tomatic. Those with symptoms present with pruri-
tus and possibly dyspareunia. Lesions are 
clinically identifi ed using visual inspection with 
the aid of colposcopy. Biopsies are taken to estab-
lish a diagnosis and to rule out invasive squamous 
cell carcinoma. Treatment depends on extent of 
disease and is either ablative or surgical. 

 The histological distinction between VIN and 
invasive squamous cell carcinoma can be chal-
lenging. When frankly invasive squamous cell 

carcinoma is identifi ed, the diagnosis is straight-
forward. In cases with patchy VIN and epithelial 
acanthosis or cases with atypical epithelial nests 
suspicious for invasion (Fig.  10.9 ), distinguish-
ing between VIN and well-differentiated or 
superfi cially invasive squamous cell carcinoma 
can be extremely diffi cult. In fact, interobserver 
agreement between 11 gynecologic pathologists 
for diagnosis of the presence of early invasion 
was only fair (kappa = 0.24) [ 68 ], refl ecting the 
diagnostic dilemma commonly encountered.

   Several histologic fi ndings can aid in estab-
lishing evidence of invasion (Table  10.6 , 
Fig.  10.10 ). Identifi cation of epithelium with 
eosinophilic cytoplasm and atypical nuclei 
 characterized by prominent nucleoli, so-called 
paradoxical maturation, is identifi ed within well-
differentiated squamous cell carcinoma. 
Furthermore, the presence of dyskeratosis and 
keratin pearls should increase suspicion for inva-
sive squamous cell carcinoma. Evaluation of 

  Fig. 10.8    Keratin pearl formation is the hallmark of kera-
tin production, identifi ed in keratinizing squamous cell 
carcinomas but is absent in non-keratinizing squamous 
cell carcinomas. Keratin pearls are characterized by 
whorls of brightly eosinophilic keratin material which 
may or may not contain parakeratotic nuclei. The nests of 
keratin are surrounded by malignant-appearing squamous 
epithelium       

  Fig. 10.9    One microscopic nest of atypical cells with a 
central keratin pearl is seen separate from the overlying 
atypical squamous epithelium containing cytological 
atypia and mitotic activity. A subtle possible stromal des-
moplastic response and a mild chronic infl ammatory infi l-
trate are seen in the intervening tissue between the 
overlying epithelium and the abnormal squamous nest 
suspicious for invasion       

   Table 10.5    Differential diagnosis of squamous cell 
c arcinoma (SCC)   

 Keratinizing SCC  Basaloid SCC  Warty SCC 

 VIN  Basal cell 
carcinoma 

 Verrucous 
carcinoma 

 Malignant 
melanoma 

 Small cell 
carcinoma 

 Keratinizing 
SCC 

 Metastatic SCC  Merkel cell 
carcinoma 

 Condyloma 
acuminatum 

 Keratoacanthoma-
like SCC 

 −  − 

 PEH  −  − 
 Warty dyskeratoma  −  − 

   PEH  pseudoepitheliomatous hyperplasia  

    Table 10.6    Histologic features of invasive squamous 
cell carcinoma   

 Paradoxical squamous maturation 
 Dyskeratosis and keratin pearls 
 Irregularly shaped squamous nests within the dermis 
 Desmoplastic stromal reaction 
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squamous nests within the dermis is also helpful. 
Small irregularly shaped nests with disordered 
orientation within the dermis point toward an 
invasive squamous cell carcinoma. The presence 
of single atypical malignant cells can occasion-
ally be identifi ed (Fig.  10.4 ). Finally, the pres-
ence of a desmoplastic stromal response, a loose 
and gray-blue stroma often with an associated 
infl ammatory reaction, can also be useful. In dif-
fi cult cases, these morphologic features may not 
be readily identifi ed. Evaluation of additional 
histologic step sections can be benefi cial to dis-
tinguish between VIN and invasive squamous 
cell carcinoma. Occasionally, rare cases may 
require a descriptive diagnosis stating that the 
possibility of a superfi cially invasive squamous 
cell carcinoma cannot be excluded (Fig.  10.9 ). In 
such cases, a description of the microscopic fi nd-
ings including maximal depth of possible inva-
sive focus should be clearly stated within the 
diagnostic report. See also Vignette 3 at the end 
of this chapter.

    Malignant melanoma comprises approxi-
mately 10 % of malignant vulvar tumors and is 
the second most common malignant tumor of the 
vulva [ 69 ]. Postmenopausal Caucasian women 
are most frequently affected and present with an 

ulcer, nodule, or abnormal pigmented lesion. 
Melanomas have varied histological appear-
ances. In this case, a sheet of tumor cells invades 
the underlying dermis (Fig.  10.11 ). The tumor 
cells are epithelioid with clear cytoplasm. There 
is no evidence of maturation. Pigment-laden 
macrophages are observed in the background. 
Malignant melanoma can, however, closely 
mimic squamous cell carcinoma, especially in 
amelanotic melanoma [ 70 ] or in melanomas with 
an intraepithelial component mimicking 
VIN. Careful scrutiny may reveal focal evidence 
of squamous differentiation, even in poorly dif-
ferentiated squamous cell carcinomas, to exclude 
the possibility of melanoma. Occasionally a 
panel of immunoperoxidase stains will be neces-
sary to exclude malignant melanoma. Squamous 
cell carcinomas are reactive with epithelial anti-
bodies, such as high molecular weight cytokera-
tins (CK903 and CK5/6) and p63, and are 
nonreactive with S-100, HMB-45, and Mart-1. 
Occasionally melanoma reacts with epithelial 
antibodies; however, its characteristic reactivity 
with S-100, HMB-45, and melan-A will confi rm 
the melanocytic origin of the tumor.

   Distinguishing metastatic squamous cell car-
cinoma from primary vulvar squamous cell car-
cinoma can be diffi cult. Currently available 
immunoperoxidase stains cannot be used to 

  Fig. 10.10    This invasive squamous cell carcinoma dis-
plays all of the morphologic features of invasion. The 
tumor is composed of irregularly shaped anastomosing 
nests within the dermis that are surrounded by a pale 
stroma, indicative of stromal desmoplastic response. A 
single keratin pearl is observed. Within the invasive nests, 
the more centrally located malignant cells have minimal 
cytologic atypia and abundant brightly eosinophilic cyto-
plasm, so-called paradoxical maturation       

  Fig. 10.11    Malignant melanoma is infamously known as 
the great mimicker and can have varied histologic appear-
ances. This example is characterized by sheets of epitheli-
oid cells with clear cytoplasm and high nuclear/
cytoplasmic ratio. There is no evidence of maturation. 
Pigment-laden macrophages are identifi ed in the back-
ground, providing a useful clue       
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localize squamous cell carcinomas to a primary 
site of origin. Therefore, a careful review of 
clinical history is critical and may provide use-
ful clues for the site of origin. In addition to 
clinical history, identifi cation of nearby VIN 
supports a primary carcinoma, whereas absence 
of VIN and the presence of an invasive carci-
noma in the deep soft tissues without connec-
tion to the surface epidermis suggest a metastasis 
(with the caveat that squamous cell carcinoma 
arising in Bartholin’s glands can mimic this 
appearance). 

 Keratoacanthoma-like squamous cell carci-
noma (KA) is a rapidly growing crater-like lesion 
that only rarely occurs on the vulva. 
Microscopically, this tumor is composed of a 
well-circumscribed squamous proliferation with 
a characteristic keratin-fi lled center (Figs.  10.15  
and  10.16 ). The proliferating squamous cells 
have bland nuclei and have characteristic eosino-
philic cytoplasm with a pushing border. 
Differentiating a KA from an invasive squamous 
cell carcinoma can be diffi cult, especially in the 
absence of pertinent clinical history, but the 
absence of VIN in the adjacent epithelium [ 71 , 
 72 ] and absence of HPV DNA [ 71 ] favors a diag-
nosis of KA. 

 Keratinizing squamous cell carcinoma should 
also be distinguished from its benign mimics 
including pseudoepitheliomatous hyperplasia 
(PEH) and warty dyskeratoma. PEH is a benign, 
reactive proliferation of the epithelium seen in a 
variety of clinical conditions, including vulvar 
 Enterobius vermicularis  (pinworm) infection 
[ 73 ] and lichen sclerosus [ 74 ], and can easily 
mimic vSCC [ 75 ]. PEH is also identifi ed in the 
setting of hypertrophic herpes infections, a rare 
manifestation of herpes simplex virus (HSV) that 
clinically mimics vSCC in immunocompromised 
patients [ 76 – 79 ]. Irregular nests of squamous 
epithelium extend into the dermis. Cytologic 
atypia is usually minimal. Rare mitotic fi gures 
can be identifi ed. Warty dyskeratoma is a benign 
keratotic nodule usually confi ned to the head and 
neck but has been rarely described on the vulva 
[ 80 ]. It is characterized by suprabasal epidermal 
acantholysis with a keratotic plug overlying an 
epidermal invagination with a dermal villous-like 
architectural pattern.  

   Non-keratinizing Squamous 
Cell Carcinoma 

 Non-keratinizing squamous cell carcinoma 
(Fig.  10.12 ) is a squamous cell carcinoma also 
identifi ed in postmenopausal women with a long- 
standing history of LS. It can also, however, be 
identifi ed in the setting of HPV infection. It is 
defi ned by an absence of keratin production. 
Individual dyskeratotic cells may be seen. Keratin 
pearls are, however, by defi nition not identifi ed 
within non-keratinizing squamous cell carcinoma.

   Rarely, spindle cell morphology resembling a 
sarcomatoid carcinoma can be identifi ed, and the 
tumor can be either monophasic or biphasic. 
Sarcomatoid carcinomas are exquisitely rare in 
the female genital tract and are usually clinically 
aggressive tumors [ 81 ]. Very few cases have been 
described in the vulva [ 81 – 85 ], the majority of 
which show biphasic tumor morphology com-
posed of areas of conventional squamous cell car-
cinoma as well as sarcomatoid carcinoma; rare 
tumors show heterologous differentiation includ-
ing osteosarcoma and chondrosarcoma [ 82 ,  86 ]. 

 Non-keratinizing vSCC should be distin-
guished from epithelioid sarcoma, an uncommon 
malignant soft tissue tumor that occurs in the dis-
tal extremities of young adults. Proximal/axial 

  Fig. 10.12    Non-keratinizing squamous cell carcinoma 
does not produce keratin pearls although individual dys-
keratotic cells may be identifi ed within the tumor. This 
tumor is composed of invasive nests of malignant squa-
mous cells nuclear enlargement, hyperchromasia, 
increased nuclear/cytoplasmic ratio, and stromal desmo-
plastic response. An absence of keratin production is 
noted       
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variants portend a worse prognosis and most 
commonly occur in the deep soft tissues or super-
fi cial inguinal soft tissues and rarely in the vulva 
[ 87 ]. Microscopically, proximal epithelioid sar-
comas are composed of acidophilic epithelioid 
tumor cells that may mimic invasive squamous 
cell carcinoma (Fig.  10.13 ) and contain cells with 
intracytoplasmic hyaline inclusions, resembling 
rhabdoid cells (Fig.  10.14 ). Large areas of necro-
sis are commonly identifi ed. Both squamous cell 
carcinoma and epithelioid sarcoma express epi-
thelial markers (keratin, EMA). Epithelioid sar-
coma can be differentiated from squamous cell 
carcinoma based on its positive reaction with 
vimentin and variable expression of CD34, des-
min, and smooth muscle actin (SMA).

       Basaloid Squamous Cell Carcinoma 

 Basaloid squamous cell carcinoma is a non- 
keratinizing squamous cell carcinoma seen in 
association with HPV [ 88 ]. The tumor is charac-
terized by irregular nests of immature tumor cells 
resembling the basal-type cells identifi ed within 
normal squamous epithelium (Fig.  10.15 ). The 
tumor cells are small with minimal cytoplasm 
and have a high N/C ratio. The chromatin is 
coarse but evenly distributed within the nucleus. 
These tumors typically fail to show evidence of 
squamous maturation. Rarely, squamous matura-
tion and even keratinization can be identifi ed 
within the center of tumor nests. Koilocytes are 
usually not identifi ed.

   Basaloid squamous cell carcinoma must be dis-
tinguished from basal cell carcinoma, metastatic 
small cell carcinoma, and Merkel cell carcinoma. 

 Basal cell carcinoma (BCC) is a common skin 
cancer identifi ed on sun-exposed areas but is 
rarely seen on the vulva, comprising approxi-
mately 5 % of vulvar malignancies (Fig.  10.16 ) 
[ 89 ]. The tumors have invasive nests of basaloid- 
type cells with characteristic peripheral palisad-
ing. Stromal desmoplasia and retraction artifact 
are also typically identifi ed. Compared with 
basaloid squamous cell carcinoma, BCC is more 

  Fig. 10.13    Epithelioid sarcoma is a rare sarcoma that 
may have areas resembling a squamous cell carcinoma, 
especially sarcomatoid carcinomas       

  Fig. 10.14    Epithelioid sarcoma, unlike squamous cell 
carcinoma, contains malignant cells with eosinophilic 
cytoplasmic inclusions, resembling rhabdomyoblasts       

  Fig. 10.15    Basaloid squamous cell carcinoma is HPV 
related and is composed of small basaloid-type squamous 
cells, which are cells that resemble the basal/parabasal 
cells of normal squamous epithelium. The cells are small 
and have a high nuclear/cytoplasmic ratio. Evidence of 
keratin production is usually not identifi ed. Koilocyte-like 
cells are generally absent       
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circumscribed and is usually not associated with 
VIN. BCC is immunoreactive with BerEP4 
(Table  10.7 ). Basaloid squamous cell carcinoma 
can also be BerEP4 reactive [ 90 ]. One recent study 
found, however, that basaloid vSCC is BerEP4 
negative [ 91 ]. p16 is frequently reactive in both 
BCC and basaloid squamous cell carcinoma [ 91 , 
 92 ]. BCC has patchy p16 expression with fewer 
than 30 % of tumor cells showing reactivity, which 
is in sharp contrast with the strong, diffuse p16 
reaction observed in HPV-related basaloid vSCC 
[ 91 ]. BerEP4 and p16 may not always be helpful 
in differentiating BCC and basaloid vSCC. In dif-
fi cult cases, HPV in situ hybridization may be 
helpful, as BCC is HPV negative while basaloid 
vSCC is HPV positive [ 91 ]. BCC is an indolent 
tumor that is locally invasive and is treated with 
complete surgical excision. See also Vignette 2 at 
the end of this chapter.

    Primary vulvar neuroendocrine tumors rarely 
occur. A few cases of small cell carcinoma have 
been reported, including small cell undifferenti-

ated carcinoma of the Bartholin’s gland in a 
30-year-old woman [ 93 ]. Merkel cell carcinoma 
commonly affects sun-exposed skin, especially 
on the face, upper limb and shoulder, and lower 
limb and hip, and only rarely is identifi ed on the 
vulva [ 94 ,  95 ]. Metastatic small cell carcinoma 
can also be identifi ed. All of these malignancies 
are clinically aggressive with a poor prognosis 
and share common morphologic features charac-
terized by overtly malignant small round blue 
cells with a high N/C ratio, nuclear molding, 
crush artifact, and stippled chromatin (Fig.  10.17 ). 
Evidence of neuroendocrine differentiation can 
be demonstrated in each of these tumors using 
CD56, neuron-specifi c enolase (NSE), synapto-
physin, and chromogranin (Table  10.7 ). 
Metastatic (pulmonary) small cell carcinoma will 
additionally react with TTF-1 and CK7, support-
ing its pulmonary origin. Merkel cell carcinoma 
characteristically reacts with CK20 in a dot-like 
perinuclear pattern.

       Warty Squamous Cell Carcinoma 

 Warty squamous cell carcinoma is a non- 
keratinizing squamous cell carcinoma seen in 
association with HPV [ 88 ]. The tumor is charac-
terized by a papillary, undulating architecture 
(Fig.  10.18 ). Fibrovascular cores covered by 
malignant squamous epithelium are characteris-
tics (Fig.  10.19 ). The surface may show hyper-
keratosis. Morphological evidence of HPV 
infection, such as koilocytes or koilocyte-like 
cells, can be identifi ed (Fig.  10.20 ). The diagno-
sis of invasion is based on the presence of abnor-
mal, irregularly shaped nests of epithelial cells 
within the stroma, some of which may contain 
keratin pearls. Cytological atypia ranges from 
mild to marked.

  Fig. 10.16    Basal cell carcinoma is characterized by inva-
sive nests of basaloid cells that have peripheral nuclear 
palisading. Retraction artifact surrounding the invasive 
tumor nests is frequently identifi ed. The stroma has a 
gray-blue characteristic       

     Table 10.7    Immunoperoxidase stains can differentiate basaloid squamous cell carcinoma from its mimics   

 Tumor  CK7  CK20  p16  CD56  TTF-1  BerEP4 

 Basaloid SCC  −  −  +  −  −  +/− 
 Basal cell carcinoma  +/−  −  +  −  −  + 
 Small cell carcinoma  +/−  −  +  +  +  − 
 Merkel cell carcinoma  −  +  −  +  −  − 

  +/− positive or negative, − negative, + positive  
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     Distinguishing warty squamous cell carci-
noma from its malignant morphological mimics, 
keratinizing squamous cell carcinoma and verru-

cous carcinoma, can be quite diffi cult. Warty 
squamous cell carcinoma is associated with HPV, 
specifi cally HPV type 16, and occurs in younger 
women, generally less than 60 years old [ 88 ]. In 
contrast, keratinizing squamous cell carcinoma is 
associated with LS and occurs in older women, 
generally over 65 years old [ 88 ]. Warty squamous 
cell carcinoma closely resembles keratinizing 
squamous cell carcinoma but differs based on the 
abundant presence of koilocytic atypia as well as 
adjacent warty- or basaloid-type VIN [ 88 ]. 

 Verrucous carcinoma is a well-differentiated 
squamous carcinoma that has an undulating 
appearance similar to that of warty carcinoma. 
Fibrovascular cores are identifi ed within warty 
carcinoma, whereas they are absent in verrucous 
carcinoma. Koilocytes are also absent in verru-
cous carcinoma. Differentiation from well- 
differentiated squamous cell carcinoma can be 
made based on the presence of small nests of 
cytologically atypical squamous cells with read-
ily identifi ed mitotic fi gures at the leading infi l-
trative edge. Warty squamous cell carcinoma has 
similar invasive tumor nests within the dermis but 
is additionally characterized by the presence of 
papillae and koilocyte-like tumor cells, whereas 
these features are distinctly absent in verrucous 
carcinoma. Condyloma acuminatum should also 
be considered and is distinguished from warty 
vSCC and verrucous carcinoma based on the 
presence of typical features of condyloma acumi-
natum in the absence of dermal invasion. 
Koilocytes are readily identifi ed in condyloma 

  Fig. 10.17    Vulvar neuroendocrine tumors are aggressive 
and are composed of malignant cells with a high nuclear/
cytoplasmic ratio, stippled chromatin, nuclear molding, 
crush artifact, apoptotic debris, and frequent mitotic fi gures       

  Fig. 10.18    Warty squamous cell carcinoma is HPV 
related and has an undulating verrucous surface with pap-
illary architecture       

  Fig. 10.19    Fibrovascular cores are lined by malignant 
squamous epithelium in warty squamous cell carcinoma       

  Fig. 10.20    Koilocyte-like malignant cells are present in 
warty squamous cell carcinomas, which are HPV-related 
squamous cell carcinomas of the vulva       
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acuminatum but are absent in verrucous carci-
noma. Condyloma acuminatum is an exophytic 
mass with true fi brovascular cores. In contrast, 
fi brovascular cores are absent in verrucous carci-
noma, and the leading invasive edge of the tumor 
is composed of broad bulbous nests.  

   Verrucous Carcinoma 

 Verrucous carcinoma of the vulva is an extremely 
differentiated squamous cell carcinoma charac-
terized by specifi c morphologic features that may 
be diffi cult to distinguish from its morphological 
mimics, condyloma acuminatum and warty squa-
mous cell carcinoma. By defi nition, all of these 
lesions have a verrucous clinical and microscopic 
appearance, producing warty growths on the 
vulva. To avoid diagnostic and prognostic confu-
sion, the term giant condyloma of Buschke- 
Lowenstein should not be used as a synonym for 
verrucous carcinoma. The term condyloma 
should be reserved for noninvasive HPV-related 
warty lesions. 

 Verrucous carcinoma occurs in women from 
ages 50 to 83 and is generally not an HPV- 
associated lesion [ 96 ] although low-risk HPV 
(typically HPV type 6) has been implicated in 
rare cases [ 97 ,  98 ]. It has been suggested that vul-
var acanthosis with altered differentiation 
(VAAD) is the precursor lesion, characterized by 
marked acanthosis with variable verruciform 
architecture, loss of the granular cell layer with 
superfi cial epithelial pallor, and multilayered 
parakeratosis [ 99 ]. Microscopically, verrucous 
carcinoma is characterized by a thick undulating 
extremely well-differentiated malignant squa-
mous epithelium with bulbous and pushing squa-
mous borders that meet an often infl amed dermis 
(Fig.  10.21 ). The thickened neoplastic squamous 
epithelium often displays parakeratosis and/or 
hyperkeratosis. The infi ltrating margin of verru-
cous carcinoma is composed of large bulbous 
nests of cytologically bland squamous cells that 
display the greatest nuclear atypia at the advanc-
ing edge (Fig.  10.22 ). Cytological fi ndings are 
often subtle, but verrucous carcinoma can be 
identifi ed by the presence of keratinocytes with 

prominent nucleoli, coarse chromatin, and eosin-
ophilic cytoplasm. Koilocytes are typically not 
observed. Mitotic fi gures are rarely identifi ed. Small 
biopsies of verrucous carcinomas are frequently 

  Fig. 10.21    Verrucous carcinoma has undulating broad 
nests of highly differentiated malignant squamous epithe-
lium. The cells frequently have brightly eosinophilic 
cytoplasm       

  Fig. 10.22    The leading edge of invasion in verrucous 
carcinoma has broad-based tumor nests with pushing bor-
ders. Cytologic atypia is most pronounced at the leading 
edge of the tumor. The underlying stroma frequently con-
tains an infl ammatory infi ltrate       
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impossible to recognize as malignant; it is impor-
tant to include the base of the lesion in the biopsy.

    Verrucous carcinoma should be distinguished 
from warty vSCC and condyloma acuminatum 
(see section “ Warty Squamous Cell Carcinoma ”). 
Verruciform xanthoma, a rare benign tumor usu-
ally seen in the oral cavity, should also be a diag-
nostic consideration as rare vulvar cases have 
been reported [ 100 – 105 ]. Verruciform xanthomas 
appear as yellow-orange verrucous plaques clini-
cally and have parakeratosis, acanthosis with 
elongate rete ridges, cytologic atypia, and xantho-
matous cell aggregates in the papillary dermis. 

 Verrucous carcinoma is locally invasive and 
can recur if not completely excised. This tumor 
rarely metastasizes. Thus, wide local excision is 
the most common therapy. Prognosis is excellent 
if the primary tumor is completely resected [ 106 ]. 

 See also Vignette 1 at the end of this chapter.  

   Squamous Cell Carcinoma, 
Keratoacanthoma Type 

 Squamous cell carcinoma, keratoacanthoma 
(SCC-KA) type, is a rapidly growing often 
umbilicated lesion of the epidermis that invades 
the dermis (Fig.  10.23 ). SCC-KA most com-
monly occurs on sun-exposed skin surfaces and 
only rarely on the vulva. Microscopically, 
SCC-KA is a well-circumscribed squamous pro-
liferation with a characteristic central keratin- 
fi lled crater (Fig.  10.24 ). The proliferating 
squamous cells have bland nuclei and have char-
acteristic eosinophilic cytoplasm with a pushing 
border. Lymphatic/vascular invasion and/or peri-
neural invasion [ 107 ] may be seen [ 108 ]. 
Complete excision of SCC-KA is the treatment 
of choice and is usually curative, although rare 
reports of metastasis from this tumor have been 
reported [ 109 ].

       Squamous Cell Carcinoma 
with Tumor Giant Cells 

 Squamous cell carcinoma with tumor giant cells 
is a distinct variant of squamous cell carcinoma 

that is also only rarely identifi ed. It is character-
ized by the presence of multinucleated tumor 
giant cells and nuclear pleomorphism and should 
be distinguished from melanoma [ 110 ]. These 
tumors have a poor prognosis.   

   Histologic Grade 

 The College of American Pathologists (CAP) 
recommends that histologic grade should be 
determined. According to the AJCC, a two-, 
three-, or four-grade system can be used; how-
ever, if the grading system is not specifi ed within 
a report, it is understood that a four-grade system 
was used (Table  10.8 ) [ 55 ]. The Gynecologic 

  Fig. 10.23    Keratoacanthoma is a rapidly growing umbil-
icated squamous proliferation that invades the dermis 
(Reprinted with permission of Stanley J. Robboy and 
Robboy Associates LLC)       

  Fig. 10.24    A keratoacanthoma has a central crater that is 
fi lled with keratinous debris and bland squamous cells 
(Reprinted with permission of Stanley J. Robboy and 
Robboy Associates LLC)       
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Oncology Group (GOG) suggests that the grade 
of squamous cell carcinomas be determined 
based upon the percentage of undifferentiated 
cells that comprise the tumor such that a grade 1 
tumor has no undifferentiated cells, a grade 2 has 
1–49 % undifferentiated cells, and a grade 3 
tumor has 50 % or more undifferentiated cells 
(Table  10.8 ) [ 111 ]. Low-grade tumors do not 
recur or have metastases [ 111 ]. Lymph node 
metastases are observed with increasing fre-
quency as histologic grade increases [ 112 ].

      Immunophenotype 

 Morphological evaluation alone will suffi ce to 
make a confi dent pathologic diagnosis of most 
vSCCs. Occasionally, the use of immunoperoxi-
dase stains may be helpful, especially in the 
cases of poorly differentiated malignancies or 
malignancies with basaloid morphology. Like 
squamous cell carcinomas from other body sites, 
vSCCs are reactive with the usual epithelial 
markers including epithelial membrane antigen 
(EMA, cytoplasmic reaction) and pancytokera-
tin (cytoplasmic reaction) as well as CK5/6 
(cytoplasm reaction) and p63 (nuclear reaction). 
Many vSCCs can be subdivided based on the 
two distinct etiologic pathways as either HPV 
related or non-HPV related using p16 and p53. 
In daily practice, p16 and p53 are, however, not 
routinely used to classify vulvar squamous cell 
carcinoma. 

 p16 is a well-established surrogate biomarker 
for HPV. Integration of HPV DNA into host DNA 
has been demonstrated both in the cervix [ 113 ] as 
well as in the vulva [ 114 ] as initial steps in squa-
mous HPV-related carcinogenesis. In the cervix, 
high-risk HPV viral gene products E6 and E7 
interact with p53 and retinoblastoma (Rb) pro-
teins, respectively, disrupting the normal cell 
cycle leading to absence of cell cycle arrest and 
proliferation of the tumor cells. As a result of p53 
degradation and Rb inactivation, p16INK4A and 
p14ARF are overexpressed [ 115 ,  116 ] and can 
therefore be used as surrogate biomarkers for 
high-risk HPV viral types (such as the commonly 
encountered HPV types 16 and 18). A positive 
p16 stain is defi ned as strong and diffuse block 
nuclear or nuclear and cytoplasmic staining in the 
basal layer extending upward involving at least 
one third of the epithelial thickness. In VIN, this 
manifests as a diffuse, band-like staining pattern 
in the dysplastic epithelium, whereas in a squa-
mous cell carcinoma, the pattern may be focal but 
highlights the abnormal architectural patterns of 
the invasive tumor. p16 is widely utilized for rou-
tine diagnosis of anogenital tissue samples to aid 
in the diagnosis of HPV-related lesions and is 
useful for detecting and distinguishing high- 
grade squamous intraepithelial lesion (HSIL) 
from its histological mimics [ 117 ]. 

 A majority of HPV related vulvar squamous 
cell carcinomas are reactive with p16 [ 34 ,  37 , 
 118 ], while non-HPV-related tumors are gener-
ally nonreactive with p16 [ 35 ,  119 ,  120 ]. Normal 
vulvar squamous epithelium, squamous cell 
hyperplasia, lichen sclerosus, and simplex 
(differentiated)-type VIN are p16 negative [ 92 ]. 

  TP 53 is a tumor suppressor gene located on 
chromosome 17 at 17p13. Expression of p53 as 
detected by immunohistochemistry is thought to 
be indicative of a stabilizing mutation [ 121 ]. 
 TP 53 gene mutations with loss of heterozygosity 
at 17p13.1 are more commonly seen in HPV- 
negative vulvar carcinomas than in HPV-related 
vulvar carcinomas [ 49 ].  TP 53 missense muta-
tions are p53 positive by immunohistochemistry, 
while  TP 53 nonsense and deletion mutations 
may be p53 negative [ 48 ]. This is in contrast to 

    Table 10.8    Histologic grading of squamous cell 
carcinoma   

 Grade  AJCC  GOG 

 X  Cannot be assessed  − 
 1  Well differentiated  No undifferentiated 

cells 
 2  Moderately 

differentiated 
 Less than 50 % 
undifferentiated cells 

 3  Poorly differentiated  50 % or more 
undifferentiated cells 

 4  Undifferentiated  − 

   AJCC  American Joint Commission on Cancer,  GOG  
Gynecology Oncology Group  
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degradation of p53 in the HPV-related pathway 
(and not mutation), which is p53 negative. 

 In the setting of HPV-negative vulvar carci-
noma, p53 expression is frequently identifi ed but 
is variably reactive with p53 (55–64.5 %) [ 120 , 
 122 ,  123 ]. Squamous cell carcinoma arising in 
the setting of LS more frequently expresses p53 
than tumors without LS [ 124 ]. Rare non-HPV- 
related vulvar squamous cell carcinomas are pos-
itive for p16 [ 35 ]. Conversely, rare HPV-related 
tumors are positive for p53 [ 120 ].  

   Genetics and Molecular Findings 

 To date, the molecular mechanism of carcinogen-
esis in the vulva is not well understood. Numerous 
comparative genomic hybridization (CGH) stud-
ies have reported chromosomal abnormalities 
including: losses in 2p [ 125 ], 4p13-pter [ 125 , 
 126 ], 3p [ 125 – 128 ], 5q, 6q, 8p [ 128 ], 11p [ 125 ], 
11q, 13q, and 22q [ 128 ] and gains at 1q [ 125 ], 3q 
[ 125 ,  126 ,  128 ,  129 ], 8p, 8q [ 125 ,  129 ], 11q 
[ 128 ], 14, 17, and 20q [ 126 ]. Gains in 3q [ 129 , 
 130 ] and 12q have been more commonly identi-
fi ed in HPV-positive tumors, while gains in 8q 
[ 129 ,  130 ] have been more commonly identifi ed 
in HPV-negative tumors [ 129 ]. Using karyotyp-
ing, DNA ploidy analysis, array CGH, and 
expression arrays one gene,  FHIT  (3p14) was 
identifi ed that possibly plays a role in carcino-
genesis [ 131 ]. Evidence of microsatellite insta-
bility (MSI) does not appear to play a signifi cant 
role [ 132 ]. Additional work in this area is neces-
sary to elucidate the molecular pathways of vul-
var carcinogenesis. 

 Vulvar squamous cell carcinoma is a rare 
tumor of the female genital tract but is the most 
common malignant tumor of the vulva. Unlike 
the cervix where essentially all squamous cell 
carcinomas are associated with HPV, vulvar 
squamous cell carcinoma is a heterogeneous dis-
ease, composed of HPV-positive tumors and 
HPV-negative tumors. Patients with HPV- 
associated disease tend to be younger and fre-
quently have a history of and/or concurrent 
usual-type VIN (warty or basaloid types), 

whereas women with HPV-negative disease are 
older often with a long-standing history of 
LS. Simplex (differentiated)-type VIN is fre-
quently observed adjacent to squamous cell car-
cinoma in women with LS. Warty and basaloid 
histologic types of squamous cell carcinoma are 
generally associated with HPV-positive tumors, 
while keratinizing squamous cell carcinoma is 
identifi ed in HPV-negative squamous cell carci-
noma associated with LS. Immunoperoxidase 
stains for p16 and p53 can be used to subtype 
squamous cell carcinomas. HPV-associated 
tumors are frequently p16 positive and p53 nega-
tive. The converse is frequently true of HPV- 
negative vulvar squamous cell carcinoma. 
Additional histologic subtypes of squamous cell 
carcinoma are infrequently identifi ed including: 
verrucous carcinoma, keratoacanthoma-like 
squamous cell carcinoma, and sarcomatoid carci-
noma. Regardless of the histologic subtype of 
squamous cell carcinoma, patients are staged and 
treated the same. Surgery is the fi rst line of ther-
apy and is used to determine stage. Patients with 
small tumors (<2 cm) and with depth of invasion 
less than 1 mm tend to have an excellent progno-
sis. Patients with lymph node metastasis have a 
worse prognosis. 

 Summary 
     Clinical Presentation 
•    vSCC is a heterogeneous tumor.  
•   vSCC affects premenopausal and post-

menopausal patients.  
•   Patients may present with vulvar pruri-

tus, pain, discharge, bleeding, dysuria, 
foul odor, persistent ulcer, or clinically 
apparent mass.  

•   Signs and symptoms are nonspecifi c, 
often resulting in a delay of diagnosis.     

   Histologic Features 
•    Keratinizing squamous cell carcinoma 

is the most common histologic type and 
is defi ned by the presence of keratin 
(keratin pearls, dyskeratotic cells, and 
parakeratosis) within the tumor in the 
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absence of warty/basaloid features and 
is usually HPV negative.  

•   Warty/basaloid squamous cell carcino-
mas are also frequently identifi ed and 
are associated with HPV.  

•   Other variants of vSCC include: non- 
keratinizing squamous cell carcinoma; 
verrucous carcinoma; squamous cell 
carcinoma, keratoacanthoma type, and 
squamous cell carcinoma with tumor 
giant cells.     

   Differential Diagnosis 
•    Keratinizing squamous cell carcinoma 

should be distinguished from: VIN, 
malignant melanoma, metastatic squa-
mous cell carcinoma, keratoacanthoma-
like squamous cell carcinoma, 
pseudoepitheliomatous hyperplasia, and 
warty dyskeratoma.  

•   Basaloid squamous cell carcinoma dif-
ferential diagnosis includes: basal cell 
carcinoma, small cell carcinoma, and 
Merkel cell carcinoma.  

•   Warty squamous cell carcinoma differen-
tial diagnosis includes: verrucous carci-
noma, keratinizing squamous cell 
carcinoma, and condyloma acuminatum.       

•   Signs and symptoms are nonspecifi c. 
As a result, patients with atypical vul-
var lesions including persistent ulcers 
should have biopsies for defi nitive path-
ological diagnosis.  

•   Care must be taken to distinguish vSCC 
from its benign mimics like pseudoepi-
theliomatous hyperplasia, verruciform 
xanthoma, and infection (such as her-
pes simplex virus), among others.  

•   Lymph node status is the most predic-
tive prognostic factor.  

•   Recurrences can occur 5 years or more 
after initial treatment.     

   Pathology Interpretation Pearls 
•    The most helpful clues to identify early 

invasion include: paradoxical squa-
mous maturation, dyskeratosis, keratin 
pearls, irregular epithelial nests in the 
dermis, and desmoplastic stromal 
response.  

•   Depth of invasion is an important prog-
nostic factor and is measured from the 
epithelial- stromal junction of the nearest 
adjacent superfi cial dermal papilla to the 
deepest point of stromal invasion.  

•   Recommended information to be 
included in the pathology report to 
guide treatment includes:
 –    Specimen type and size  
 –   Procedure  
 –   Tumor site, size, thickness, and 

focality  
 –   Histologic type and grade  
 –   Depth of invasion  
 –   Tumor borders  
 –   Margin status  
 –   Lymphatic/vascular invasion  
 –   Lymph node status.        

   Immunohistochemical/Molecular Findings 
•    HPV-positive tumors are usually p16 

positive and p53 negative.  
•   HPV-negative tumors are commonly 

p16 negative and p53 positive.       

 Takeaway Essentials 
     Clinically Relevant Pearls 
•    HPV-positive squamous cell carcinoma 

is generally identifi ed in younger 
women (35–65 years old) often in asso-
ciation with warty/basaloid (usual)-type 
VIN.  

•   HPV-negative squamous cell carci-
noma is generally identifi ed in older 
women (55–85 years old) often in asso-
ciation with LS and differentiated 
(simplex)-type VIN.  
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 Vignette 1 
  Clinical History:  A 47-year-old woman with a long-standing history of vulvar and vaginal con-
dylomata presented with a large 7 cm fi rm white- tan, sessile warty mass on the right labia 
majora. 

  Microscopic Description:  A biopsy was performed. Microscopically, the tumor has an undulat-
ing, papillomatous surface with areas of marked hyperkeratosis (Fig.  10.25 ). Fibrovascular 
cores are not identifi ed. Koilocyte-like tumor cells are also not identifi ed in this mass. The 
tumor is composed of broad, bulbous nests of squamous epithelium with prominent acanthosis 
(Fig.  10.26 ). The tumor nests have a pushing border rather than overtly invasive border with the 
underlying dermis, which contains an infl ammatory infi ltrate. The tumor cells contain brightly 
eosinophilic cytoplasm and have minimal cytologic atypia with some of the nuclei containing 
conspicuous nucleoli (Fig.  10.27 ). Mitotic fi gures are not identifi ed. The differential diagnosis 
includes: keratinizing squamous cell carcinoma, warty squamous cell carcinoma, condyloma 
acuminatum, and verrucous carcinoma.

  Fig. 10.25    Vignette 1. This 47-year-old woman pre-
sented with a warty vulvar mass that has an undulating 
papillomatous surface with areas of hyperkeratosis       

      Case Vignettes 

(continued)

  Fig. 10.26    Vignette 1. The tumor is composed of broad, 
bulbous nests of well-differentiated squamous epithelium       
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      Diagnosis:  The clinical and microscopic features in this case are diagnostic of verrucous 
carcinoma. 

  Discussion:  Keratinizing squamous cell carcinoma is commonly identifi ed in older women 
with a long-standing history of LS; these tumors can present as papillomatous or exophytic 
lesions. Unlike verrucous carcinomas, keratinizing squamous cell carcinomas have overtly 
invasive nests of atypical squamous epithelium, characterized by irregular nests, single cell 
patterns, and stromal desmoplasia, whereas verrucous carcinoma invades the underlying der-
mis in broad, bulbous squamous nests with minimal cytologic atypia both throughout the 
tumor and at the leading invasive edge. Cytologic atypia is readily identifi ed as are mitotic 
fi gures in keratinizing squamous cell carcinomas. The presence of keratin pearls and dyskera-
totic cells is also helpful in distinguishing the two tumors. While verrucous carcinomas may 
have marked hyperkeratosis and parakeratosis, keratin pearls are generally not seen in verru-
cous carcinoma. 

 Warty squamous cell carcinoma and condyloma acuminatum are both HPV-related lesions 
with papillary gross and microscopic architecture. Both display fi brovascular cores lined by 
abnormal squamous epithelium. Verrucous carcinoma does not have true microscopic papil-
lary architecture. Warty squamous cell carcinoma is composed of malignant squamous cells 
including koilocyte-like malignant cells, and at the tumor- dermal interface, irregular nests of 
squamous epithelium are seen. Koilocyte-like cells are not identifi ed in verrucous carcinoma, 
and the tumor cells are extremely well differentiated with very minimal cytologic atypia. 
Condyloma acuminatum is an exophytic benign neoplasm with complex papillary architec-
ture lined by a dysplastic squamous epithelium containing koilocytes. No stromal invasion is 
identifi ed. 

 Complete excision of the mass was subsequently performed. The patient has done well and 
is without recurrent disease. 

  Fig. 10.27    Vignette 1. The tumor-dermal interface has a 
pushing border, and there is a mild dermal infl ammatory 
infi ltrate. The cells have minimal cytologic atypia and 
brightly eosinophilic cytoplasm       
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 Vignette 2 
  Clinical History:  A 72-year-old woman presented with a persistent pruritus on the right labia 
majora. Physical examination showed a pale, slightly raised plaque on the labia. 

  Microscopic Description:  A punch biopsy was performed (Fig.  10.28 ). Sections show an abnor-
mal basaloid proliferation extending from the squamous epithelium into the underlying dermis. 
The tumor nests have peripheral palisading of the nuclei and are composed of small cells with a 
high N/C ratio (Fig.  10.29 ). A cleft-like space intervenes focally between the tumor nest and the 
surrounding dermis, so-called retraction artifact. The differential diagnosis includes: basal cell 
carcinoma, basaloid squamous cell carcinoma, small cell carcinoma, and Merkel cell carcinoma.

     Diagnosis:  The clinical and microscopic features in this case are diagnostic of basal cell 
carcinoma. 

  Discussion:  Basal cell carcinoma is rarely identifi ed on the vulva and is not associated with VIN-
like basaloid squamous cell carcinoma. It is frequently seen in older women. Basaloid squamous 
cell carcinoma is a squamous cell carcinoma composed of basaloid-type malignant cells eliciting 

  Fig. 10.28    Vignette 2. A punch biopsy was performed in 
this 72-year-old woman who presented with vulvar pruritis       

(continued)

  Fig. 10.29    Vignette 2. The tumor is composed of nests of 
basaloid tumor cells with peripheral palisading and focal 
retraction artifact in the adjacent stroma       
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the usual stromal desmoplastic response. The tumor nests of basaloid squamous cell carcinoma 
lack the characteristic peripheral nuclear palisading seen in BCC. In addition, retraction artifact 
and gray-blue stroma are not generally identifi ed in basaloid squamous cell carcinoma. 
Immunoperoxidase stains for BerEP4 and p16 may be helpful in differentiating a BCC from a 
basaloid squamous cell carcinoma. BerEP4 can be reactive in both BCC and basaloid squamous 
cell carcinoma but is generally positive in BCC. Basaloid squamous cell carcinomas are diffusely 
and strongly reactive with p16, whereas BCC shows patchy p16 reactivity. For diffi cult cases, 
HPV in situ hybridization for high-risk HPV viral types can be helpful as basaloid squamous cell 
carcinoma is HPV positive. Both small cell carcinoma and Merkel cell carcinoma are high grade, 
aggressive neuroendocrine carcinomas, and morphologically similar and distinct from that of 
BCC. They are characterized by malignant cells with a high N/C ratio, stippled chromatin, 
nuclear molding, and crush artifact. Mitotic fi gures and apoptotic debris are readily identifi ed. 
Immunoperoxidase stains can also be used to distinguish these entities from BCC (Table  10.7 ). 

 Complete excision of the lesion was  subsequently performed. The patient has done well and 
is without recurrences. 

 Vignette 3 
  Clinical History:  A 44-year-old asymptomatic woman with a history of VIN presented for rou-
tine follow-up. Colposcopic examination of the vulva revealed focal abnormal acetowhite epi-
thelium suspicious clinically for a high-grade squamous intraepithelial lesion (HSIL). 

  Microscopic Description:  A biopsy was taken (Fig.  10.30 ). Sections show several irregularly 
shaped nests of squamous epithelium in a desmoplastic stroma with associated infl ammatory 
infi ltrate underlying VIN3/HSIL. The squamous epithelium within the nests has eosinophilic 
cytoplasm and minimal cytologic atypia. The differential diagnosis includes VIN 3/HSIL ver-
sus a superfi cially invasive squamous cell carcinoma.

  Fig. 10.30    Vignette 3. A 44-year-old woman with a history 
of VIN was found to have a new acetowhite area. Abnormal 
nests of squamous epithelium with minimal cytologic atypia 
and eosinophilic cytoplasm are identifi ed in a desmoplastic 
stroma with associated infl ammatory infi ltrate and underlie 
an abnormal epithelium with VIN3/HSIL       

(continued)
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  VAAD     Vulvar acanthosis with altered 
differentiation   

  VIN    Vulvar intraepithelial neoplasia   
  vSCC    Vulvar squamous cell carcinoma   
  WHO    World Health Organization    
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           Introduction 

    The vulva contains a wide range of constituents 
including adnexal structures as seen in nongenital 
skin (e.g., apocrine and eccrine glands and follicu-
losebaceous units) and glands only seen in the 
anogenital region (e.g., anogenital mammary- like 
glands, major and minor vestibular glands). The 
modifi ed mucous membrane of the labia minora 
contains apocrine glands and ectopic sebaceous 
glands. Other glandular elements that are present 
in the vulva include the Skene glands (paraurethral 
glands), the major vestibular glands or Bartholin 
glands (mucus-producing vestibular glands), and 
minor vestibular glands [ 1 ]. Mammary-type tissue 
in the vulva was fi rst described by Hartung in 
1892 [ 2 ]. Previously thought to represent ectopic 
breast tissue, anogenital mammary-like glands are 
now regarded by many as normal structures of the 
anogenital region. They are typically found in the 
sulcus between the labia minora and majora and 
extend through the perineum to the anal region [ 2 , 
 3 ]. The superfi cial portion of the gland’s excretory 
duct possesses an outer myoepithelial layer and 
transitional cell epithelium [ 4 ]. As the duct enters 

the epidermis, the myoepithelial layer is lost, and 
it is lined by squamous epithelium [ 4 ]. Toker cells 
(cytokeratin 7-positive clear cells which may 
occur singly and in small clusters in the lower epi-
dermis), similar to those described by Toker in the 
normal nipples, may be apparent within the ductal 
epithelium of the anogenital mammary-like 
glands at the site of insertion [ 5 ]. These Toker 
cells were fi rst documented in the vulva by 
Willman et al. [ 6 ].  

   Lesions of Anogenital Mammary- 
Like Glands 

   Fibroadenoma and Phyllodes Tumor 

 Vulvar fi broadenoma was fi rst reported in 1932 
by Friedel [ 7 ]. These rare fi broepithelial lesions 
and phyllodes tumors arise from the anogenital 
mammary-like glands which microscopically 
appears identical to their more common mam-
mary counterparts [ 8 – 13 ] (see Chap.   1    , Fig. 1.8). 
They present as asymptomatic nodules with sizes 
ranging from 0.8 to 6 cm. The ages of the patients 
ranged from 20 to 69 years [ 8 – 13 ]. Local recur-
rence has been reported in phyllodes tumors [ 11 ]. 
Exceptionally, simultaneous appearance of vul-
var and mammary fi broadenoma as well as bilat-
eral presentation has been reported [ 14 ,  15 ]. 
Local excision appears to be the treatment of 
choice. 
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   Histologic Features 
 Fibroadenoma is a circumscribed tumor com-
posed of branching and anastomosing glandular 
structures surrounded by a fi brous paucicellular 
stroma (Fig.  11.1 ). Cystic dilatation and intralu-
minal papillary projections can be seen. Although 
with a similarly biphasic pattern, phyllodes tumor 
exhibits leafl ike projections and a more cellular 

stromal component, often with periductal stromal 
condensation (Fig.  11.2a, b ). Similar to the mam-
mary counterpart, depending on the degree of 
pleomorphism of the stroma, phyllodes tumor in 
the anogenital areas can be classifi ed into benign, 
low-grade, and high-grade variants. It appears 
that most reported cases belonged to either 
benign or low-grade variant, with a single case of 
high-grade neoplasm showing a rhabdomyosar-
comatous stroma being documented [ 16 ]. In both 
fi broadenoma and phyllodes tumor, unusual fea-
tures can be seen in the form of pseudoangioma-
tous stromal hyperplasia (PASH), hyperplastic 
and metaplastic epithelial and stromal changes, 
and lactation-like changes [ 11 ]. PASH character-
ized by open, slit-like, often anastomosing chan-
nels devoid of erythrocytes and lined by 
discontinuous, often attenuated, inconspicuous 
cells without atypia or mitotic activity may simu-
late low-grade angiosarcoma [ 17 ].

    Similar to the mammary counterpart, the epi-
thelial component expresses epithelial markers 
(AE1/AE3, CK7), estrogen receptor (ER) and 
progesterone receptor (PR); and smooth muscle 
markers highlight the myoepithelial layer [ 8 ,  13 ]. 
Human papillomavirus (HPV) DNA has been 
shown to be negative in three vulvar fi broadeno-
mas [ 18 ].  

  Fig. 11.1     Fibroadenoma . A biphasic tumor comprised of 
branching glandular structures within a fi brous stroma 
(Courtesy of Dr. Payal Kapur, Department of Pathology, 
University of Texas Southwestern Medical Center, Dallas, 
Texas)       

  Fig. 11.2    ( a ,  b )  Phyllodes tumor . ( a ). Leafl ike projec-
tions are seen at low magnifi cation. ( b ). A cellular stroma 
is seen at higher magnifi cation (Courtesy of Dr. Venetia 

Sarode, Department of Pathology, University of Texas 
Southwestern Medical Center, Dallas, Texas)       
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   Differential Diagnosis 
 The architecture and stroma would be the main 
differentiating features between fi broadenoma 
and benign phyllodes tumor. Fibroadenoma 
would exhibit a fi brous paucicellular stroma, 
whereas benign phyllodes tumor has a more 
 cellular stroma. PASH should be differentiated 
from its mimicker, the low-grade angiosarcoma, 
by the lack of cytologic atypia, mitotic activity, 
and erythrocytes [ 17 ]. 
  

  

   Lactating Adenoma 

 Associated with pregnancy, lactating adenoma 
arises from the anogenital mammary-like glands 
in rare occasions [ 19 ]. They can be solitary or 
multiple and present as masses [ 20 ,  21 ]. 

   Histologic Features 
 The lesion is circumscribed and comprised of 
densely packed round tubules lined by cells with 
cytoplasmic vacuoles and intraluminal eosino-
philic secretion (Fig.  11.3a, b ). The stromal com-
ponent does not compress the ducts. Mitotic 
fi gures may be identifi ed.

      Differential Diagnosis 
 Other lesions of anogenital mammary-like glands 
can exhibit lactational changes such as a fi broad-
enoma [ 11 ,  22 ]. 
  

  

 Summary 

     Clinical Presentation 
•    Present as asymptomatic nodules     
   Histologic Features 
•    Fibroadenoma: a circumscribed tumor 

composed of branching glandular struc-
tures surrounded by a fi brous paucicel-
lular stroma  

•   Phyllodes tumor: leafl ike projections 
and cellular stromal component with 
variable number of pleomorphic cells 
and mitosis     

   Differential Diagnosis 
•    Vascular neoplasm for lesion with pseu-

doangiomatous stromal hyperplasia       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Vulvar fi broadenoma and phyllodes 

tumor are rare lesions arising from the 
anogenital mammary-like glands.  

•   Enlargement during pregnancy may be 
seen due to lactating-like changes.     

   Pathology Interpretation Pearls 
•    The number of stromal mitosis is the 

determining criterion in distinguishing 
benign from low-grade phyllodes tumor.     

   Immunohistochemical/Molecular Findings 
•    The epithelial component expresses 

estrogen receptor.       

 Summary 

     Clinical Presentation 
•    Rare lesion that presents as a mass dur-

ing pregnancy     
   Histologic Features 
•    Well-circumscribed lesion  
•   Epithelial cells with cytoplasmic 

vacuoles     
   Differential Diagnosis 
•    Other lesions of anogenital mammary-

like glands with lactational changes       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Most of these lesions are alarming 

because of the detection of signifi cant 
clinical changes in a short period of 
time.     

   Pathology Interpretation Pearls 
•    Mitotic fi gures are not associated with 

aggressive behavior.     
   Immun ohistochemical/Molecular Findings 
•    In practice rarely are immunohisto-

chemical stains used to diagnose these 
lesions.       
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   Hidradenoma Papilliferum 
and Hidradenocarcinoma 
Papilliferum 

 Hidradenoma papilliferum was fi rst reported by 
Worth in 1878 and characteristically occurs in the 
vulvar and perianal regions [ 23 ]. Initially thought 
to be derived from the apocrine glands [ 24 ], sub-
sequent reports support that hidradenoma papil-
liferum (as well as tubular adenoma) are derived 
from anogenital mammary-like glands [ 25 ,  26 ]. 
Therefore, the term “mammary-like gland ade-
noma of the vulva” has been proposed; however, 
hidradenoma papilliferum is best conceptually 
compared to intraductal papilloma of the breast 
[ 4 ,  27 ]. In a recent review [ 28 ], hidradenoma 
papilliferum was the most common benign vul-
var glandular neoplasm accounting for 60 % of 
the benign lesions. 

 It often presents as a solitary and asymptom-
atic nodule. The ages of the patients in large 
series range from 29 to 90 years with the mean 
of 50 years [ 27 ]. The sites of involvement include 
labia minora (50 %), labia majora (40 %), 
 fourchette (7 %), and clitoris (3 %) [ 27 ]. This 
distribution mirrors that of anogenital mam-
mary-like glands. Although HPV types 16, 31, 
33, 53, and 56 have been identifi ed within 
lesional tissue, the virus does not appear to play 
a causative role [ 17 ]. 

   Histologic Features 
 Histopathologically, the tumor exhibits both a 
papillary and glandular architecture with inter-
connected anastomosing tubules. The inner epi-
thelial cells are typically columnar with pale 
eosinophilic cytoplasm and are surrounded by a 
myoepithelial layer (Fig.  11.4a, b ). Oncocytic 
(oxyphilic) metaplasia, clear cell change, pre-
dominantly solid growth, cystic change, scleros-
ing adenosis-like changes, and others can be 
seen [ 4 ,  17 ,  29 ]. Mitoses can be identifi ed in 
both the epithelial as well as the myoepithelial 
components and are not indicative of aggressive 
behavior [ 30 ].

   The epithelial component is highlighted by a 
variety of keratins (AE1/AE3, CK5/6, CK15) 
[ 31 ,  32 ], ER [ 33 ], and GCDFP-15 [ 34 ]. The 
myoepithelial component would be stained with 
a number of myoepithelial markers (S100, 
smooth muscle actin, calponin) and interestingly 
nestin [ 32 ]. 

 The literature cites fi ve cases of ductal carci-
noma in situ arising in association with hidrade-
noma papilliferum [ 35 – 38 ]. Histopathologically, 
these tumors are described to possess foci of 
crowded pleomorphic epithelial cells with hyper-
chromatic nuclei, prominent nucleoli, and abnor-
mal mitotic fi gures. However, the retention of a 
myoepithelial layer is indicative of its in situ 
nature [ 36 ,  38 ].  

  Fig. 11.3    ( a ,  b)   Lactating adenoma . A circumscribed 
proliferation of round tubules which are lined by cells 
with cytoplasmic vacuoles (Courtesy of Dr. M. Angelica 

Selim, Department of Pathology, Duke University 
Medical Center, Durham, NC)       
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   Differential Diagnosis 
 When there is connection to the overlying epider-
mis, epidermal hyperplasia and prominent plasma 
cells infi ltrate can mimic syringocystadenoma 
papilliferum.     

   Extramammary Paget Disease 

 First reported by Crocker [ 39 ] to affect the scro-
tum and penis, extramammary Paget Disease 
(EMPD) has since been documented in the vulva 
and perianal region [ 40 ]. EMPD can be either pri-
mary or secondary. Primary EMPD can be either 
an intraepithelial neoplasm with or without inva-
sion, or as a manifestation of an underlying pri-
mary adenocarcinoma. The implicated cells of 
origin for primary EMPD include skin adnexa 
(eccrine or apocrine glands) and anogenital 

  Fig. 11.4    ( a ,  b )  Hidradenoma papilliferum . ( a ). An intra-
dermal tumor comprised of branching and anastomosing 
tubules which are lined by inner epithelial columnar cells 
and an outer myoepithelial cells. ( b ). Prominent apocrine 

metaplasia can be seen (Courtesy of Dr. M. Angelica 
Selim, Department of Pathology, Duke University 
Medical Center, Durham, NC)       

 Summary 

     Clinical Presentation 
•    A solitary and asymptomatic nodule     
   Histologic Features 
•    A papillary and glandular architecture 

with interconnected anastomosing 
tubules.  

•   An inner epithelial and an outer myoepi-
thelial layer.  

•   Oncocytic metaplasia, clear cell change, 
predominantly solid growth, and cystic 
change can be seen.     

   Differential Diagnosis 
•    Syringocystadenoma papilliferum       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Derived from anogenital mammary-like 

glands     

   Pathology Interpretation Pearls 
•    Mitoses can be seen in both the epithe-

lial as well as the myoepithelial compo-
nents and are not indicative of aggressive 
behavior.  

•   When cellular pleomorphism and severe 
cytologic atypia are seen, the diagnosis 
of hidradenocarcinoma papilliferum 
should be considered.     

   Immunohistochemical/Molecular Findings 
•    The retention of a myoepithelial layer 

highlighted by smooth muscle actin or 
calponin is indicative of the in situ 
nature of the lesion.       
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mammary-like glands [ 6 ], or possibly pluripoten-
tial stem cells [ 4 ,  41 – 43 ]. Chanda et al. [ 44 ] iden-
tifi ed that 29 % of 197 EMPD cases were 
associated with an underlying malignancy arising 
in organs in proximity to the vulva. Through a 
mechanism reminiscent of mammary Paget dis-
ease, secondary EMPD is thought to originate 
from epidermotropic spread of malignant cells or 
within contiguous epithelium [ 45 ]. Many cases 
of vulvar secondary EMPD have been described 
in association with other gynecologic and genito-
urinary (bladder) neoplasms [ 40 ]. Furthermore, 
perianal Paget disease, which accounts for 20 % 
of EMPD cases [ 46 ], is strongly associated with 
adenocarcinoma of the anus and colorectum [ 47 ]. 

 EMPD of the vulva predominantly affects 
women in the seventh decade [ 48 – 50 ]. The pri-
mary symptoms are pruritus and burning [ 48 ]. 
The labia majora is the most frequently involved 
site followed by labia minora and clitoris [ 50 ]. It 
presents as a relatively well-demarcated fl at or 
slightly elevated erythematous or gray-white 
lesion, 1–20 cm in size [ 50 ,  51 ] (Fig.  11.5 ). 
“Triple” EMPD is a rare presentation in which the 
genital lesions are associated with synchronous or 
metachronous, uni- or bilateral axillary involve-
ment [ 52 ]. The primary EMPD is with a high 
recurrence rate and rarely metastasizes, contrary 
to the secondary form [ 48 ]. Noninvasive EMPD 
has an excellent prognosis [ 53 ]. Studies have 
shown confl icting data regarding the presence of 
invasion and prognosis [ 54 ,  55 ]. A recent study 
using the SEER (Surveillance, Epidemiology, and 
End Results) Program identifi ed a long-term 
increased risk of developing secondary malignan-
cies in patients with invasive EMPD [ 56 ]. Surgical 
excision is currently the standard treatment [ 49 ].

     Histologic Features 
 The histologic features    are similar in both pri-
mary and secondary forms, characterized by 
large pale cells arranged as single units and clus-
ters or glands formed within the epidermis 
(Fig.  11.6a–c ). The involvement of adnexa, most 
commonly hair follicles and ducts, is frequently 
seen in EMPD. A signet-ring appearance can be 
seen due to marked intracytoplasmic mucin accu-
mulation. In EMPD in situ, the neoplastic cells 

are localized within the epidermis. Invasive 
EMPD is classifi ed as microinvasive or invasive. 
In microinvasive cases, the tumor cells are seen 
in the stroma no deeper than 1 mm below the 
basement membrane [ 57 ].

   Rarely, mammary-type ductal carcinoma, 
invasive or in situ, can be seen in EMPD. In the 
latter case, ductal carcinoma in situ (DCIS) 
appears to involve anogenital mammary-like 
glands, thus complicating the accepted terminol-
ogy EMPD in situ used for designation of carci-
noma cells confi ned to the epidermis. 

 The tumor cells in EMPD are usually posi-
tive for mucicarmine, Alcian blue, and periodic 
acid- Schiff with diastase. Primary EMPD 
lesions would typically exhibit a sweat gland 
phenotype (cytokeratin (CK) 7+/CK20-/gross 
cystic disease fl uid protein (GCDFP)-15+), 
whereas secondary EMPD lesions would exhibit 
an endodermal  phenotype (CK7+/CK20+/

  Fig. 11.5     Extramammary Paget disease . An erythema-
tous plaque is seen bilaterally on the vulva and extends to 
the perianal region       
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GCDFP-15-) [ 58 ] (Fig.  11.7 ). Co-expression of 
CK20 and CDX2 is indicative of secondary 
EMPD of colorectal origin [ 59 ,  60 ]. HER-2/neu 
and CDX2 have been found to be useful in dis-
tinguishing primary EMPD from secondary 
EMPD of anorectal adenocarcinoma [ 61 ,  62 ]. 
Although the expression can be variable, mucin 
core proteins such as MUC2 and MUC5AC 
might be helpful in distinguishing primary from 
secondary EMPD (see  Vignette 3  at the end of 
this chapter) (Table  11.1 ). Uroplakin III has 
been demonstrated to be of help in identifying 
metastatic urothelial carcinomas [ 63 ]. It should 
be emphasized however that the burden of 

  Fig. 11.6    ( a – c )  Extramammary Paget disease . ( a ,  b ). A 
proliferation of polygonal neoplastic cells is seen within 
the epidermis and extending into hair follicular epithe-
lium. ( c ). Tumor cells with abundant pale cytoplasm and 
vesicular nuclei are seen replacing the eccrine glands. 

Residual lumen is still visible in one of the glands – a clue 
for not misdiagnosis adnexal extension as invasion    
(Courtesy of Dr. M. Angelica Selim, Department of 
Pathology, Duke University Medical Center, Durham, 
NC)       

  Fig. 11.7     Extramammary Paget disease . The intraepider-
mal tumor cells strongly express cytokeratin 7       
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 delineation between primary and secondary 
EMPD lies on the clinician.

    Our understanding of the genetic basis for 
EMPD is currently limited. The expression of 
HER-2/neu and androgen receptor indicates 
potential benefi t from targeted therapy [ 62 ,  64 ]. 
However, fl uorescence in situ hybridization 
demonstrates no evidence of HER-2 gene ampli-
fi cation [ 65 ]. Recently, the deleted in liver 
 cancer-1 gene ( DLC1 ) hypermethylation and 
mutations in oncogene  PIK3CA  with overex-
pression of PI3K protein have been shown in 
EMPD cases [ 66 – 68 ].  

   Differential Diagnosis 
 The differential diagnosis of EMPD includes 
both benign conditions such as vulvar Toker 
cells, mucinous metaplasia, vulva intraepithelial 
neoplasia, and malignant melanoma [ 69 ]. In a 
recent study of 56 patients, Shaco-Levy et al. 
[ 50 ] reported that a panel of pan-cytokeratin, 
CK7, CEA, and EMA labels 100 % of primary 
EMPD cases, while no cases stained with S100, 
HMB-45, and MART-1 distinguishing EMPD 
from malignant melanoma. The mucinous cells 
in mucinous metaplasia would lack cytologic 
atypia and replace rather than infi ltrate the squa-
mous epithelium as in EMPD (see Chap.   12    ). 
Careful examination would show that the neo-
plastic cells in EMPD are round and often with 
cytoplasmic mucin in contrast to the dysplastic 
keratinocytes seen in VIN.     

   Table 11.1    Immunoprofi le of primary and secondary 
extramammary Paget disease   

 Immunostain  Primary 
 Secondary 
colorectal 

 Secondary 
urothelial 

 Cytokeratin 7  +  −/+  −/+ 
 Cytokeratin 20  −  +  + 
 GCDFP-15  +  −  − 
 HER-2/neu  +  −  − 
 CDX2  −  +  − 
 Uroplakin III  −  −  + 
 p63  −  −  + 
 MUC5AC  +  −  − 
 MUC-2  −  +  − 

   GCDFP-15  gross cystic disease fl uid protein-15  

 Summary 

     Clinical Presentation 
•    Affects mainly women in the seventh 

decade.  
•   The labia majora is the most frequently 

involved site followed by labia minora 
and clitoris.  

•   It presents as a relatively well-demar-
cated fl at or slightly elevated erythema-
tous or gray- white lesion.     

   Histologic Features 
•    Large pale cells arranged in singly or in 

clusters within the epidermis.  
•   Extension along the adnexal structures 

can be seen.  
•   Microinvasion is defi ned when the tumor 

cells are seen less than one millimeter 
below the basement membrane.     

   Differential Diagnosis 
•    Vulvar Toker cells  
•   Mucinous metaplasia  
•   Vulvar intraepithelial neoplasia with 

mucinous differentiation  
•   Secondary EMPD  
•   Malignant melanoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Primary EMPD is slowly progressive 

and rarely metastasizes, in contrast to 
the secondary form.  

•   EMPD is frequently confused with 
eczematous process delaying the 
diagnosis.     

   Pathology Interpretation Pearls 
•    Minimal infl ammation is seen in asso-

ciation with EMPD.  
•   Cytoplasmic mucin is seen only in 

EMPD and not in squamous cell carci-
noma or malignant melanoma.     

   Immunohistochemical/Molecular Findings 
•    Panel for primary EMPD: CK7, CK903, 

and S100  
•   Panel for secondary EMPD: CK7, 

CK20, CDX2, and p63       
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   Other Lesions of Anogenital 
Mammary-Like Glands 

 Uncommon benign lesions of the anogenital 
mammary-like glands include fi brocystic-like 
changes in the form of sclerosing adenosis, 
columnar cell lesions, ductal lesions, and various 
metaplastic changes affecting the epithelium and 
myoepithelium.  

   Other Carcinomas of Anogenital 
Mammary-Like Glands 

   Adenocarcinoma of Anogenital 
Mammary-Like Glands 
 First reported by Greene in 1936, there have been 
approximately 30–40 cases of adenocarcinoma of 
anogenital mammary-like glands reported in the 
literature to date [ 4 ,  70 – 76 ]. Anogenital mam-
mary-like glands have been suggested in those 
cases as a likely origin due to their marked simi-
larity to homologous mammary carcinomas. The 
labia majora is the most commonly involved site, 
and the mean tumor size is 2.5 cm [ 71 ]. Because 
of the rarity, varying treatment modalities, and 
relatively short follow-up periods in the original 
publications, it is diffi cult to draw fi rm conclu-
sions regarding the natural history and prognosis 
of these neoplasms. As a group,  primary 

 mammary-type adenocarcinomas appear to be 
locally aggressive tumors. In one review, 60 % 
(12/20) of patients were found to have regional 
lymph node metastasis at the time of presentation 
[ 71 ]. Radical or hemivulvectomy has been the pri-
mary treatment in most cases [ 71 ].  

   Histologic Features 
 The presence of an in situ component, remarkable 
similarity to a mammary counterpart, or a transi-
tion zone between normal mammary-like glands 
and the carcinoma component is necessary to 
establish a diagnosis. The histopathology of these 
tumors varies from predominantly ductal to lobu-
lar, mixed ductal and lobular, tubulolobular, muci-
nous, and adenoid cystic-like [ 71 ,  73 ,  74 ,  77 ,  78 ]. 
The morphology of most cases is that of an inva-
sive ductal carcinoma [ 71 ] (Fig.  11.8a, b ).

      Differential Diagnosis 
 The differential diagnosis includes extramam-
mary Paget disease, sweat gland carcinoma, 
and metastatic adenocarcinoma to the vulva. 
Without clinical history, it would be diffi cult to 
distinguish adenocarcinoma of anogenital 
mammary- like glands from metastatic carci-
noma from the breast since both have similar 
histology. Expression of ER and PR has been 
variable in adenocarcinoma of mammary-like 
glands [ 71 ,  76 ].      

  Fig. 11.8    ( a ,  b)   Adenocarcinoma of mammary-like glands . An infi ltrative carcinoma resembling mammary ductal 
carcinoma is seen       
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   Other Adnexal Neoplasms 

   Syringoma 

 Syringoma was fi rst described in 1874 by Kaposi 
and Biesiadeki as “lymphangioma tuberosum 
multiplex”; however vulvar involvement was not 
reported until 1972 [ 79 ]. Since then isolated 
cases and small case series of syringomas on the 
genital region have been reported [ 80 – 88 ]. 

 Vulvar syringomas mostly occurred in young 
women in the third decade [ 81 ]. In a series of 18 
vulvar syringomas from Taiwan, 11 lesions pre-
sented as multiple skin-colored, smooth-surfaced 
or brownish papules on the labia majora [ 81 ]. 
Discrete whitish cystic papules were seen in three 

patients [ 81 ]. Pruritus was the most commonly 
presenting symptom [ 81 ]. The size has been 
reported to increase during summer month or 
menstruation. Rare report of familial history has 
been documented [ 80 ]. 

 Some have hypothesized that the growth of 
syringoma is under hormonal infl uence [ 82 ,  83 ]; 
however, staining for estrogen receptor (ER) and 
progesterone receptor (PR) was negative for all 
15 studied cases by Huang et al. [ 81 ] and the case 
reported by Trager et al. [ 84 ]. Reported treatment 
for vulvar syringomas includes carbon dioxide 
laser treatment [ 81 ,  86 ], cryotherapy [ 87 ], 
 electrosurgery [ 88 ], and excision [ 83 ]. 

   Histologic Features 
 The lesion is typically a well-circumscribed pro-
liferation of small ductal structures that are 
evenly distributed in a collagenous stroma 
(Fig.  11.9 ). The geometric ductal structures such 
as “comma-like” or “tadpole-like” are character-
istic features. Clear cell change can be seen in 
tumors associated with diabetes mellitus and 
Down syndrome [ 89 ]. Extension into the deep 
dermis and subcutaneous tissue is typically seen 
in the plaque-type syringoma. Vulvar syringoma 
can be encountered as an incidental fi nding in 
association with melanocytic nevi, lichen sclero-
sus, and lichen simplex chronicus.

   Syringoma are reported to express cytokeratin 
(CK) 6 and CK10 [ 90 ] and variable expression 

  Fig. 11.9     Syringoma . A proliferation of small ductal 
structures is seen evenly distributed in a collagenous 
stroma. The overlying epidermis exhibits lichen simplex 
chronicus changes – hyperkeratosis, epidermal hyperpla-
sia, and hypergranulosis       

 Summary 

     Clinical Presentation 
•    The labia majora is the most commonly 

involved site.     
   Histologic Features 
•    Varied from predominantly ductal to 

lobular, mixed ductal and lobular, tubu-
lolobular, mucinous, and adenoid 
cystic-like     

   Differential Diagnosis 
•    Extramammary Paget disease, sweat 

gland carcinoma, and metastatic adeno-
carcinoma to the vulva       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    An aggressive tumor with 60 % of 

patients presented with nodal 
metastasis     

   Pathology Interpretation Pearls 
•    Transition zone between normal mam-

mary-like glands and the carcinoma com-
ponent confi rms the diagnosis.  

•   The histology of most cases is that of an 
invasive ductal carcinoma.     

   Immunohistochemical/Molecular Findings 
•    Can express estrogen and progesterone 

receptors       
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for epithelial membrane antigen, CK1, CK5, 
CK11, CK14, and CK19 [ 91 – 94 ].  

   Differential Diagnosis 
 The differential diagnosis of deep or plaque-type 
vulvar syringoma would include microcystic 
adnexal carcinoma [ 95 ,  96 ]. (See  Vignette 1  at the 
end of this chapter.) A sharp demarcation between 
the deep syringoma and the adjacent dermis or 
subcutaneous tissue would not be seen in micro-
cystic adnexal carcinoma. 
  

  

   Hidradenoma 

 Clear cell hidradenoma usually presents as a 
solid and cystic nodule with no site predilection, 
though is only rarely reported to occur on the 
vulva [ 28 ,  97 – 99 ]. There have been rare case 
reports of vulvar hidradenocarcinoma [ 100 – 102 ]. 
Approximately 50 % of hidradenoma possesses 
the t(11;19) translocation [ 102 ]. HER-2/neu 

amplifi cation has been reported in a case of 
metastasizing hidradenocarcinoma [ 103 ]; how-
ever, this fi nding has not been confi rmed by sub-
sequent studies [ 102 ,  104 ,  105 ]. Mutations of 
 TP53  [ 102 ,  104 ,  105 ],  PIK3CA  [ 105 ], and  AKT-1  
[ 105 ] have been documented in rare cases of 
hidradenocarcinomas. 

   Histologic Features 
 Hidradenoma is characterized by multilobulated, 
circumscribed yet unencapsulated tumor 
(Figs.  11.10  and  11.11 ). Glandular structures can 
be seen, and in some cases these are striking. The 
tumor cells are diverse and can be clear, eosino-

 Summary 

     Clinical Presentation 
•    Multiple skin-colored or brownish pap-

ules on the labia majora     
   Histologic Features 
•    A well-circumscribed superfi cial prolif-

eration of small ductal structures that 
are evenly distributed in a collagenous 
stroma     

   Differential Diagnosis 
•    Microcystic adnexal carcinoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Pruritus is the most common presenting 

symptom worsening in summertime 
and menstruation.  

•   It can be confused with HPV lesions.     
   Pathology Interpretation Pearls 
•    Often an incidental fi nding in association 

with melanocytic nevi, lichen sclerosus, 
and lichen simplex chronicus       

  Fig. 11.10     Hidradenoma . A cystic and solid neoplasm 
comprised of clear as well as eosinophilic neoplastic cells 
is seen       

  Fig. 11.11     Hidradenoma . A cystic and solid neoplasm 
comprised of clear as well as eosinophilic neoplastic cells 
is seen       

 

 

11 Lesions of Anogenital Mammary-Like Glands, Adnexal Neoplasms, and Metastases



338

philic, squamoid/epidermoid, mucinous, oxy-
philic/oncocytic, and transitional/intermediate 
[ 24 ]. Stroma is often hyalinized and sclerotic.

       Differential Diagnosis 
 When focal infi ltrative architecture and increased 
mitotic fi gures are seen, it is classifi ed as atypical 
hidradenoma [ 106 ], whereas hidradenocarcino-
mas are characterized by infi ltrative growth pat-
tern, deep extension, necrosis, nuclear 
pleomorphism, and greater than 4 mitoses per 10 
high-power fi elds [ 106 ]. Although in some rare 
instances, metastasizing hidradenocarcinomas do 
not show these histopathologic features [ 102 ]. 
Apparently, both high-grade and low-grade vari-
ants of hidradenocarcinoma exist [ 107 ]. 
  

  

   Sebaceous Carcinoma 

 Although sebaceous glands can be prominent on the 
vulva, there have been only few cases of sebaceous 
carcinoma reported at this site [ 108 – 114 ]. The case 
reported by Jacobs et al. [ 110 ] was associated with 
colonic adenocarcinoma, likely in the setting of 
Muir-Torre syndrome. Two cases were associated 
with overlying Bowen’s disease [ 110 ,  111 ]. 

   Histologic Features 
 Histologically, sebaceous carcinoma is character-
ized by an infi ltrative proliferation comprised of 
pleomorphic basaloid cells with focal sebaceous 
differentiation. Ductal structures with eosino-
philic cuticle, characteristic of sebaceous ducts, 
can be seen in well-differentiated sebaceous 
tumors (Fig.  11.12a, b ). Vascular and perineural 

 Summary 

     Clinical Presentation 
•    A solid and cystic nodule     
   Histologic Features 
•    Glandular structures and tumor cells 

with eosinophilic, clear, or mucinous 
cytoplasm.  

•   Stroma is frequently sclerotic and 
hyalinized.     

   Differential Diagnosis 
•    Atypical hidradenoma  
•   Hidradenocarcinoma       

 Takeaway Essentials 

     Pathology Interpretation Pearls 
•    Hidradenocarcinomas are characterized 

by infi ltrative growth pattern, deep 
extension, necrosis, nuclear pleomor-
phism, and greater than 4 mitoses per 10 
high-power fi elds.     

   Immunohistochemical/Molecular Findings 
•    Ki-67 index can be helpful in distin-

guishing atypical and malignant from 
benign hidradenoma.       

  Fig. 11.12    ( a ,  b )  Sebaceous carcinoma . ( a ). An infi ltrative carcinoma with sebaceous differentiation is seen. ( b ). 
Cytoplasmic lipid vacuoles are noted at higher magnifi cation       
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invasion can be seen. A panel of 2 mismatch 
repair proteins (PMS2 and MSH6) has been 
shown by one group to be as effective as a four- 
antibody panel (PMS2, MSH6, MSH2, and 
MLH1) as screening panel in detecting Lynch or 
Muir-Torre syndromes [ 115 ]. Vulvar sebaceous 
lesions however are rarely, if ever, associated 
with the syndrome. Recently, adipophilin has 
been shown to be a helpful marker in distinguish-
ing sebaceous carcinomas from mimics [ 116 , 
 117 ] (Fig.  11.13 ).

       Differential Diagnosis 
 Sebaceoma has rarely been reported in the vulva 
[ 28 ]. When a tumor exhibits multiple nests of 
basaloid cells with scattered mitoses but lacks the 
atypia of sebaceous carcinoma, it is classifi ed as 
a sebaceoma.     

   Poroma 

 Poroma is often present on plantar or palmar 
skin; however, it may be found on any area con-
taining sweat glands [ 118 ]. Rare cases of vulvar 
poroma have been reported with the frequency of 
2.2 % of benign vulvar adnexal neoplasms [ 28 ]. 

   Histologic Features 
 The tumor exhibits a proliferation of uniformly 
round (poroid) cells and eosinophilic squamoid 
(cuticular) cells (Fig.  11.14 ). Small ductal struc-
tures lined by an eosinophilic cuticle (highlighted 
by periodic acid-Schiff (PAS), epithelial mem-
brane antigen (EMA), and carcinoembryonic 
antigen (CEA)) are often seen. It is generally 
accepted that poromas encompass the following 
tumors: classic poroma, hidroacanthoma sim-
plex, dermal duct tumor, and poroid hidradenoma 
depending on the architecture of the neoplasm.

   Studies have suggested that poroma derives 
from the basal keratinocytes of the sweat duct 
ridge and of the lower acrosyringium [ 119 ]. A 
panel of CK7 and CK19 has been shown to be 
helpful in differentiating porocarcinoma from 
squamous cell carcinoma [ 120 ]. 

 Loss of heterozygosity in the  APC  gene has 
been shown in 3/7 poromas; however, this fi nding 
is of uncertain signifi cance [ 121 ].  

 Summary 

     Clinical Presentation 
•    Rarely present on the vulva     
   Histologic Features 
•    An infi ltrative tumor comprised pre-

dominantly of basaloid cells and focally 
sebaceous differentiation     

   Differential Diagnosis 
•    Sebaceoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Vulvar sebaceous lesions however are 

rarely, if ever, associated with Muir-
Torre syndrome.     

   Pathology Interpretation Pearls 
•    The sebaceous changes can be focal; 

therefore, examination of the entire 
lesion increases the chance of fi nding 
the diagnostic areas.     

   Immunohistochemical/Molecular Findings 
•    PMS2 and MSH6 have been shown to be 

as effective as a four- antibody panel 
(PMS2, MSH6, MSH2, and MLH1) as 
screening panel in  detecting Lynch or 
Muir-Torre syndrome.  

•   Adipophilin can be helpful in highlight-
ing the sebaceous differentiation.       

  Fig. 11.13     Sebaceous carcinoma . The abundant cyto-
plasmic lipid vacuoles are highlighted by adipophilin 
immunostain       
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   Differential Diagnosis 
 Porocarcinoma of the vulva is very rare with few 
cases reported in the literature [ 122 – 125 ]. They 
often affect women in the sixth decade. Similar to 
porocarcinomas at nongenital sites, they are asso-
ciated with frequent nodal metastases [ 122 – 125 ]. 
One should keep in mind that porocarcinoma is 
likely to be overdiagnosed or even misdiagnosed, 
as the analysis of the histological images and 
descriptions of published “porocarcinomas” 
strongly suggests.     

   Cylindroma 

 Cylindromas are typically found on the head and 
neck region [ 126 ]. Multiple lesions together with 
spiradenoma and/or trichoepitheliomas are found 
in the inherited Brooke-Spiegler syndrome [ 127 , 
 128 ]. In the vulva, rare cases of cylindroma 
including those occurring in the setting of Brooke-
Spiegler syndrome have been reported [ 28 ,  126 ]. 

   Histologic Features 
 Nodules of basaloid cells are surrounded by 
eosinophilic basement membrane material 
arranged in a jigsaw pattern (Fig.  11.15 ).

      Differential Diagnosis 
 The malignant counterpart, commonly termed 
cylindrocarcinoma, has been documented in one 
rare case at this site [ 129 ]. Histologically, several 
malignant patterns have been documented in 
cases of malignant transformation of a preexisting 
benign cylindroma (please refer to differential 

  Fig. 11.14     Poroma . An intraepidermal proliferation of 
uniformly round cells       

  Fig. 11.15     Cylindroma . Nodules of basaloid tumor cells are 
surrounded by eosinophilic basement membrane material       

 Summary 

     Clinical Presentation 
•    Poroma may be found on any skin area 

with sweat glands.     
   Histologic Features 
•    Comprised of uniform poroid cells and 

squamoid cuticular cells     
   Differential Diagnosis 
•    Porocarcinoma       

   Pathology Interpretation Pearls 
•    Small cytoplasmic vacuoles within the 

cuticular cells are evidence of primitive 
ductal differentiation.     

   Immunohistochemical/Molecular Findings 
•    EMA and CEA are useful diagnostic 

tools in highlighting the ductal 
differentiation.       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    This tumor needs to be in the differen-

tial diagnosis of a mass in postmeno-
pausal women.     
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diagnosis section of spiradenoma). Cylindroma-
like or spiradenocylindroma-like basaloid 
(cloacogenic) carcinoma can also be a differen-
tial diagnostic consideration from a histological 
point of view, but this lesion usually occurs on 
the perianal and anal area [ 130 ]. 
  

  

   Spiradenoma 

 Spiradenoma often presents as a nodule on the 
head and neck, trunk, or extremities [ 131 ]. Rare 
cases of spiradenoma have been reported in the 
vulva [ 28 ]. 

   Histologic Features 
 Histologically, spiradenoma presents as a well- 
circumscribed tumor is composed of two cell 
populations – central cluster of page large cells 
surrounded by small dark basaloid cells with 
hyperchromatic nuclei (Fig.  11.16a, b ). Ductal 
differentiation can often be seen, and in rare 
cases, authentic adenomatous or adenomyoepi-
theliomatous structures with glands possessing a 
peripheral myoepithelial cell layer can be recog-
nized [ 132 ,  133 ]. Intratumoral lymphocytes are 
an essential component of the neoplasm.

      Differential Diagnosis 
 The main differential diagnosis would be a related 
tumor, the cylindroma. In fact, cylindroma and 
spiradenoma are thought to comprise a morpho-
logical spectrum, with a hybrid or intermediate 
lesion, the spiradenocylindroma in between, mak-
ing the strict separation of cylindroma and spirad-
enoma at some point artifi cial. On the other hand, 
considering the microscopic heterogeneity of the 
malignant counterpart, the terms spiradenocarci-
noma and malignant spiradenoma, although often 
used, are too generic and fail to refl ect the range of 
microscopic appearances that may be indicative 

 Summary 

     Clinical Presentation 
•    Solitary or multiple skin-colored nodules     
   Histologic Features 
•    Nodules of basaloid cells are surrounded 

by eosinophilic basement membrane 
material arranged in a jigsaw pattern.     

   Differential Diagnosis 
•    Spiradenoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Multiple lesions together with spirade-

noma and/or trichoepitheliomas are 
indicative of Brooke-Spiegler 
syndrome.     

   Pathology Interpretation Pearls 
•    Transition between the preexisting 

benign tumor and the malignant neo-
plasm is typically gradual.       

  Fig. 11.16    ( a ,  b )  Spiradenoma . A tumor comprised of central pale large cells and outer small dark basaloid cells with 
hyperchromatic nuclei       
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of behavior and prognosis. Malignant lesions 
evolving from spiradenoma are classifi ed based 
on at least four histopathological patterns: salivary 
gland-type basal cell adenocarcinoma, low grade; 
salivary gland- type basal cell adenocarcinoma, 
high grade; apocrine adenocarcinoma, not other-
wise specifi ed, in situ or infi ltrative; and sarcoma-
toid (metaplastic) carcinoma [ 134 ] (Figs.  11.17  
and  11.18 ). The lesions mostly occur as sporadic 
solitary neoplasms, or as a component of Brooke-
Spiegler syndrome. Only rare cases have been 
documented arising in the vulva [ 135 – 137 ]. The 
clinical course of malignant tumors correlates to 
some extent to the histological pattern and the 
clinical phenotype. Low-grade neoplasms resem-
bling basal cell adenocarcinoma of salivary glands 
have been shown to have a less aggressive course, 

with local recurrences but no distant metastases, 
whereas analogous high-grade lesions followed a 
highly aggressive course. Patients with sarcoma-
toid (metaplastic) carcinoma had a relatively 
good survival, an unexpected feature noted by 
various authors. It appears that the tumor occur-
ring in patients with Brooke-Spiegler syndrome 
demonstrates a more aggressive behavior com-
pared to their sporadic counterparts, but this 
should be validated in large series.       

  Fig. 11.17     Spiradenocarcinoma . Necrosis is noted in 
this cellular tumor       

  Fig. 11.18     Spiradenocarcinoma . Prominent mitotic fi g-
ures are noted       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    The lesions mostly occur as sporadic 

solitary neoplasms, or as a component 
of Brooke-Spiegler syndrome     

   Pathology Interpretation Pearls 
•    Cylindroma and spiradenoma are thought 

to comprise a morphological spectrum, 
with a hybrid or intermediate lesion, the 
spiradenocylindroma in between.  

•   The malignant component of spiradeno-
carcinoma can be:   
   Salivary gland-type basal cell adenocar-

cinoma, low grade  
  Salivary gland-type basal cell adenocar-

cinoma, high grade  
  Apocrine adenocarcinoma, not 

 otherwise specifi ed, in situ or 
infi ltrative  

  Sarcomatoid (metaplastic) carcinoma       

 Summary 

     Clinical Presentation 
•    A nodule on the head and neck, trunk, or 

extremities     
   Histologic Features 
•    A well-circumscribed tumor composed 

of two cell populations – central cluster 
of pale large cells surrounded by small 
dark basaloid cells with hyperchromatic 
nuclei  

•   Intratumoral presence of lymphocytes     
   Differential Diagnosis 
•    Spiradenocylindroma       
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   Mixed Tumors (Chondroid 
Syringoma) 

 Two types of mixed tumors are recognized in the 
skin, namely apocrine mixed tumor and eccrine 
mixed tumor. Chondroid syringoma, also known 
as benign mixed tumor and pleomorphic ade-
noma, is a rare tumor of the vulva with only a few 
cases reported in the literature [ 138 – 142 ]. The 
rarity of mixed tumors in the vulva is underscored 
by the absence of a single vulvar case in a series 
of 244 cases [ 143 ]. With exception of a single 
case of eccrine mixed tumor, reported examples 
of vulvar mixed tumors were of the apocrine vari-
ety [ 144 ]. 

   Histologic Features 
 Histologically, the tumor contains a mixture of 
epithelial and myoepithelial cells associated with a 
myxoid or cartilaginous stroma [ 140 ] (Fig.  11.19 ).

      Differential Diagnosis 
 The malignant counterpart or malignant chondroid 
syringoma is characterized by infi ltrative growth, 
greater cellularity and nuclear pleomorphism, 
mitotic activity, and necrosis [ 145 ]. Malignant 
chondroid syringoma can recur and metastasize to 
regional lymph nodes and distant sites. However, 
if strict diagnostic criteria of malignant mixed 
tumor are applied (presence of a residuum of 
benign mixed tumor which also contains an 

unquestionable malignant component), malignant 
apocrine or eccrine mixed tumor of the skin is an 
extremely rare neoplasm with no convincing cases 
documented in the vulva so far [ 146 ].      

   Metastatic Carcinoma 

 Metastatic tumors involving the vulva are rare, 
and the literature is comprised of a few series and 
case reports [ 147 – 150 ]. In the largest series of 66 
cases, approximately equal numbers of the 
metastases were from genital and extragenital 
sites [ 149 ] (Table  11.2 ). The most frequent extra- 
gynecologic primaries are colorectal in origin 
[ 147 ,  149 ]. Metastatic tumors usually present as 
multiple erythematous fi rm nodules and are asso-
ciated with postmenopausal women, widespread 
disease, and poor clinical course [ 149 ]. They por-
tend poor prognosis since approximately 90 % of 
these patients also have multiple simultaneous 
metastases to other sites [ 149 ].

  Fig. 11.19     Chondroid syringoma . A mixture of epithelial 
and myoepithelial cells associated with a myxoid or carti-
laginous stroma       

 Summary 

     Clinical Presentation 
•    Erythematous to skin- colored nodule     
   Histologic Features 
•    A mixture of epithelial and myoepithe-

lial cells associated with a myxoid or 
cartilaginous stroma     

   Differential Diagnosis 
•    Malignant chondroid syringoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    As clinical presentation is nonspecifi c, 

the differential diagnosis of an erythem-
atous to skin-colored mass in the vulva 
needs to include this adnexal tumor.     

   Pathology Interpretation Pearls 
•    With exception of a single case of 

eccrine mixed tumor, reported examples 
of vulvar mixed tumors were of the apo-
crine variety.       

 

11 Lesions of Anogenital Mammary-Like Glands, Adnexal Neoplasms, and Metastases



344

     Histologic Features 

 The histologic appearance of the metastases 
would correspond to the primary tumors 
(Figs.  11.20  and  11.21 ). A panel of immunohisto-
chemical stains is helpful in distinguishing pri-
mary versus metastatic carcinoma to the vulva. 
CDX2 and CK20 expression would be helpful in 
ruling a colorectal metastasis; whereas CK7 and 
ER/PR expression would suggest an ovarian 
primary.                

    Table 11.2    Genital and extragenital primary sites of 63 
metastases in the descending order of frequency   

  Genital primary  
 Cervix  15 (24 %) 
 Ovary  8 (13 %) 
 Endometrium  6 (9.5 %) 
 Vagina  2 (3 %) 
  Extragenital primary  
 Colorectal and anal  12 (19 %) 
 Breast  4 (6 %) 
 Skin  4 (6 %) 
 Lung  3 (5 %) 
 Urethra  1 (2 %) 
 Bladder  1 (2 %) 
 Pancreas  1 (2 %) 
 Uncertain  6 (9.5 %) 

  Data from: Neto et al. [ 149 ]  

  Fig. 11.20     Metastatic carcinoma from the endometrium . 
A nodule of epithelioid neoplastic cells is seen replacing 
the entire dermis       

  Fig. 11.21     Metastatic carcinoma from the endometrium . 
Lymphovascular invasion is noted at the upper right-hand 
corner       

 Summary 

     Clinical Presentation 
•    Multiple erythematous fi rm nodules  
•   Seen in postmenopausal women, wide-

spread disease, and poor prognosis     
   Histologic Features 
•    Histologic appearance of these metasta-

ses would correspond to the primary 
tumors.     

   Differential Diagnosis 
•    Broad and depend on the organ of 

origin       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Often with simultaneous metastases to 

other sites.  
•   Clinical history is essential to reach a 

defi nitive diagnosis.     
   Pathology Interpretation Pearls 
•    Prominent lymphovascular invasion is 

often indicative of a metastasis.     
   Immunohistochemical/Molecular Findings 
•    Colonic adenocarcinoma: CDX2+, 

CK20+, and MUC5AC−  
•   Ovarian adenocarcinoma: CK7+, ER/

PR+, CK20−, and MUC5AC+  
•   Endometrial adenocarcinoma: CK7+ 

and vimentin+       
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 Vignette 1 
  Clinical History : A 28-year-old woman presented with multiple, small, pearly white nod-
ules whose sizes ranging from 1 to 4 mm. These nodules were seen on an area measuring 
2.0 × 7.0 cm on her left vulva. An excision was performed. 

  Microscopic Description : The majority of these lesions show well-circumscribed nodules of 
tumor in the dermis and some extending into subcutaneous tissue. A sharply demarcated border 
is seen between the deep aspect of the lesion and the subcutaneous tissue (Fig.  11.22 ). Small 
ductal structures are seen evenly distributed in a collagenous stroma (Fig.  11.23 ).

  Fig. 11.22    Vignette 1. A circumscribed nodule of tumor 
in the dermis exhibiting sharply demarcated border 
between its deep aspect and the subcutaneous tissue       

 Case Vignettes

(continued)

  Fig. 11.23    Vignette 1. Small ductal structures are seen 
evenly distributed in a collagenous stroma       
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 Vignette 2 
  Clinical History : An 80-year-old female presented with a nodule on her right labium majus. The 
clinical impression was acrochordon versus neurofi broma versus others. 

  Microscopic Description : The skin biopsy shows a nodular proliferation of basaloid neoplastic 
cells exhibiting follicular differentiation, peripheral palisade, and extracellular mucin 
(Figs.  11.24  and  11.25 ).

  Fig. 11.25    Vignette 2. Peripheral palisade and extracel-
lular mucin are seen       

     Diagnosis : Deep syringoma 

  Discussion : The deep extension of this syringoma is unusual, and there have been rare cases 
reported in the literature [ 95 ,  96 ]. Although one “giant” vulvar syringoma has been reported, 
there has been no mention as to whether there was deep extension of the tumor [ 151 ]. The main 
differential diagnosis of a deep syringoma is a microcystic adnexal carcinoma which is typi-
cally a solitary lesion. Syringomas are typically multiple, and solitary presentation would be 
very unusual [ 152 ]. 

  Fig. 11.24    Vignette 2. A nodular proliferation of basa-
loid neoplastic cells exhibiting follicular differentiation       

(continued)
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 Vignette 3 
  Clinical History : An 82-year-old woman presented with 1-year history of perianal itching that 
has recently started to spread anteriorly. Physical examination revealed an erythematous plaque 
extending bilaterally from her anal verge laterally towards both buttocks and anteriorly to the 
perineal body. Anoscopy showed no obvious intra- anal extension of the lesion. 

  Microscopic Description : Multiple skin biopsies obtained from her anal as well as right and left 
labia showed similar histologic fi ndings. There is a proliferation of single and polygonal neo-
plastic cells within the epidermis (Fig.  11.26 ). Intracytoplasmic mucin is noted in many of these 
tumor cells, some with a signet-ring appearance (Fig.  11.27 ). The tumor cells are strongly posi-
tive for cytokeratin 20 (Fig.  11.28 ), carcinoembryonic antigen, and CDX2 (Fig.  11.29 ). They 
are negative for cytokeratin 7 and gross cystic disease fl uid protein-15.

     Diagnosis : Basal cell carcinoma 

  Discussion : Basal cell carcinoma (BCC) is the most common cutaneous cancer in the U.S. 
[ 153 ]. However, only approximately 300 cases of anogenital BCC have been reported [ 153 –
 158 ], accounting for less than 1 % of all BCC [ 150 ] and 3 % of vulvar cancer [ 155 ]. The median 
age appears to be the seventh decade [ 155 ,  158 ]. Only rarely do the patients develop nodal 
metastases. The occurrence of BCC in non-sun-exposed area raises the possibility of other etio-
logic agents such as chronic irritation, chronic infection, trauma, irradiation, and arsenical com-
pounds [ 157 ]. HPV testing by in situ hybridization for serotypes 6, 11, 16, 18, 31, 33, and 51 
was reported negative in fi ve tested cases [ 158 ]. This review identifi ed two cases of vulvar BCC 
(4 % of malignant vulvar adnexal neoplasms), both of which were nodular type, the most com-
mon histopathologic subtype [ 158 ]. 

 Germ line mutations in the patched or patched 1 (PTCH) gene, a tumor suppressor gene, and 
the human homolog of the Drosophila patched gene, on chromosome 9q22.3, were demon-
strated in BCCs of basal cell nevus syndrome (60–70 %) as well as in sporadic BCCs [ 159 ,  160 ]. 

(continued)

  Fig. 11.26    Vignette 3. A proliferation of single polygonal 
neoplastic cells is seen within the epidermis       
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  Fig. 11.27    Vignette 3. Intracytoplasmic mucin is noted       

  Fig. 11.28    Vignette 3. The tumor cells are positive for 
cytokeratin 20       

  Fig. 11.29    Vignette 3. Nuclear CDX2 expression is 
noted within the tumor cells       

(continued)

 

 

 

M.P. Hoang and D.V. Kazakov



349

      References 

    1.    Williams PL, Bannister LH, Berry MM. Gray’s anat-
omy. 38th ed. New York: Churchill Livingstone; 
1995.  

     2.    Van der Putte SC. Anogenital “sweat” glands. 
Histology and pathology of a gland that may mimic 
mammary glands. Am J Dermatopathol. 1991;13(6):
557–67.  

    3.    Van der Putte SC. Mammary-like glands of the vulva 
and their disorders. Int J Gynecol Pathol. 1994;13(2):
150–60.  

         4.    Kazakov DV, Spagnolo DV, Kacerovska D, Michal M. 
Lesions of anogenital mammary-like glands: an 
update. Adv Anat Pathol. 2011;18(1):1–28.  

    5.    Toker C. Clear cells of the nipple epidermis. Cancer. 
1970;25(3):601–10.  

     6.    Willman JH, Golitz LE, Fitzpatrick JE. Vulvar clear 
cells of Toker: precursors of extramammary Paget’s 
disease. Am J Dermatopathol. 2005;27(3):185–8.  

    7.    Friedel R. Ein Fibroadenom einer nebenbrustdruese 
im rechten labium maius. Virchows Arch F Path 
Anat. 1932;286:62–9.  

      8.    Sington JD, Manek S, Hollowood K. Fibroadenoma 
of the mammary-like glands of the vulva. 
Histopathology. 2002;41(6):563–5.  

   9.    Carter JE, Mizell KN, Tucker JA. Mammary-type 
fi broepithelial neoplasms of the vulva: a case report 
and review of the literature. J Cutan Pathol. 2008;
35(2):246–9.  

   10.    Vella JE, Taibjee SM, Sanders DS, Stellakis M, Carr 
RA. Fibroadenoma of the anogenital region. J Clin 
Pathol. 2008;61(7):871–2.  

      11.    Kazakov DV, Spagnolo DV, Stewart CJ, Thompson J, 
Agaimy A, Magro G, et al. Fibroadenoma and phyl-

lodes tumors of anogenital mammary-like glands: a 
series of 13 neoplasms in 12 cases, including mam-
mary-type juvenile fi broadenoma, fi broadenoma 
with lactation changes, and neurofi bromatosis-asso-
ciated pseudoangiomatous stromal hyperplasia with 
multinucleated giant cells. Am J Surg Pathol. 
2010;34(1):95–103.  

   12.    Mannan AA, Kahvic M, Aziz AH. Phyllodes tumor 
of the vulva: report of a rare case and review of the 
literature. Am J Dermatopathol. 2010;32(4):384–6.  

      13.    Heffernan TP, Sarode VR, Hoffman B, Lea 
J. Recurrent phyllodes tumor of the vulva: a case 
report with review of diagnostic criteria and differ-
ential diagnosis. Int J Gynecol Pathol. 2010;29(3):
294–7.  

    14.    Audisio T, Crespo-Roca F, Giraudo P, Ramallo 
R. Fibroadenoma of the vulva – simultaneous with 
breast fi broadenomas and uterine fi broma. J Low 
Genit Tract Dis. 2011;15(1):75–9.  

    15.    Hassim AM. Bilateral fi broadenoma in supernumer-
ary breasts of the vulva. J Obstet Gynaecol Br 
Commonw. 1969;76(3):275–7.  

    16.    Fu L, Lau S, Roy I, Ferenczy A. Phyllodes tumor 
with malignant stromal morphology of the vulva: a 
case report and review of the literature. Int J Gynecol 
Pathol. 2011;30(2):198–202.  

       17.    Kazakov DV, Bisceglia M, Mukensnabl P, Michal M. 
Pseudoangiomatous stromal hyperplasia in lesions 
involving anogenital mammary-like glands. Am J 
Surg Pathol. 2005;29(9):1243–6.  

    18.    Kazakov DV, Nemcova J, Mikyskova I, Belousova 
IE, Vazmitel M, Michal M. Human papillomavirus 
in lesions of anogenital mammary-like glands. Int J 
Gynecol Pathol. 2007;26(4):475–80.  

    19.    Gugliotta P, Fibbi ML, Fessia L, Canevini P, 
Bussolati G. Lactating supernumerary mammary 

       Diagnosis : Secondary EMPD from a colorectal primary 

  Discussion : In a large meta-analysis of 650 reported cases of vulvoperineal EMPD by Preti 
et al. [ 161 ], 10 % of the cases are associated with an underlying visceral malignancy, most com-
monly colorectal and urothelial carcinomas. Although the defi nitive diagnosis would depend on 
clinical pathologic correlation, an immunohistochemical panel would be very helpful in nar-
rowing the differential diagnosis (Table  11.2 ). Whereas primary EMPD lesions would typically 
have an immunoprofi le of CK7+ CK20- GCDFP- 15+ (Fig.  11.7 ); secondary EMPD lesions 
would likely be CK7−/+CK20+ GCDFP- 15− [ 58 ]. As illustrated in this case, the co-expression 
of CK20 and CDX2 is indicative of secondary EMPD of a colorectal primary [ 59 ,  60 ]. HER-2/
neu would be seen in 65 % of primary EMPD in contrast to only 15 % of secondary EMPD, 
while CDX2 would be seen in 100 % and 33 % of secondary and primary EMPD, respectively 
[ 61 ,  62 ]. In addition, MUC5AC is commonly expressed in the majority of primary EMPD, 
whereas MUC2 would be positive in secondary EMPD from a colonic primary [ 162 ,  163 ]. 
Secondary EMPD of urothelial origin would express Uroplakin III and p63 [ 63 ]. 

11 Lesions of Anogenital Mammary-Like Glands, Adnexal Neoplasms, and Metastases



350

gland tissue in the vulva. Appl Pathol. 1983;1(2):
61–5.  

    20.    Lee ES, Kim I. Multiple vulvar lactating adenomas. 
Obstet Gynecol. 2011;118(2 Pt 2):478–80.  

    21.    O’Hara MF, Page DL. Adenomas of the breast and 
ectopic breast under lactational infl uences. Hum 
Pathol. 1985;16(7):707–12.  

    22.    Lev-Cohain N, Kapur P, Pedrosa I. Vulvar fi broade-
noma with lactational changes in ectopic breast tis-
sue. Case Rep Obstet Gynecol. 2013;2013:924902.  

    23.    Woodworth H, Docketty MB, Wilson RB, Pratt 
JH. Papillary hidradenoma of the vulva: a clinico-
pathologic study of 69 cases. Am J Obstet Gynecol. 
1971;110(4):501–8.  

     24.    Requena L, Kiryu H, Ackerman AB. Neoplasms 
with apocrine differentiation. Philadelphia: 
Lippincott-Raven; 1998.  

    25.    Parks A, Branch KD, Metcalf J, Underwood P, 
Young J. Hidradenoma papilliferum with mixed his-
topathologic features of syringocystadenoma papil-
liferum and anogenital mammary-like glands: report 
of a case and review of the literature. Am J 
Dermatopathol. 2012;34(1):104–9.  

    26.    Nishie W, Sawamura D, Mayuzumi M, Takahashi S, 
Shimizu H. Hidradenoma papilliferum with mixed 
histopathologic features of syringocystadenoma 
papilliferum and anogenital mammary-like glands. J 
Cutan Pathol. 2004;31(8):561–4.  

      27.    Scurry J, van der Putte SC, Pyman J, Chetty N, 
Szabo R. Mammary-like gland adenoma of the 
vulva: review of 46 cases. Pathology. 2009;41(4):
372–8.  

         28.    Baker GM, Selim MA, Hoang MP. Vulvar adnexal 
lesions: a 32-year, single-institution review from 
Massachusetts General Hospital. Arch Pathol Lab 
Med. 2013;137(9):1237–46.  

    29.    Kazakov DV, Mikyskova I, Kutzner H, Simpson 
RHW, Hes O, Mukensnabl P, et al. Hidradenoma 
papilliferum with oxyphilic metaplasia: a clinico-
pathological study of 18 cases, including detection 
of human papillomavirus. Am J Dermatopathol. 
2005;27(2):102–10.  

    30.    Sington J, Chandrapala R, Manek S, Hollowood K. 
Mitotic count is not predictive of clinical behavior in 
hidradenoma papilliferum of the vulva: a clinico-
pathologic study of 19 cases. Am J Dermatopathol. 
2006;28(4):322–6.  

    31.    Plumb SJ, Argenyi ZB, Stone MS, De Young 
BR. Cytokeratin 5/6 immunostaining in cutaneous 
adnexal neoplasms and metastatic adenocarcinoma. 
Am J Dermatopathol. 2004;26(6):447–51.  

     32.    Mahalingam M, Srivastava A, Hoang MP. Expression 
of stem-cell markers (cytokeratin 15 and nestin) in 
primary adnexal neoplasms – clues to etiopathogen-
esis. Am J Dermatopathol. 2010;32(8):774–9.  

    33.    Swanson PE, Mazoujian G, Mills SE, Campbell RJ, 
Wick MR. Immunoreactivity for estrogen receptor 
protein in sweat gland tumors. Am J Surg Pathol. 
1991;15(9):835–41.  

    34.    Mazoujian G, Margolis R. Immunohistochemistry of 
gross cystic disease fl uid protein (GCDFP-15) in 65 
benign sweat gland tumors of the skin. Am J 
Dermatopathol. 1988;10(1):28–35.  

    35.    Castro CY, Deavers M. Ductal carcinoma in-situ 
arising in mammary-like glands of the vulva. Int J 
Gynecol Pathol. 2001;20(3):277–83.  

    36.    Pelosi G, Martignoni G, Bonetti F. Intraductal carci-
noma of mammary-type apocrine epithelium arising 
within a papillary hidradenoma of the vulva. Report 
of a case and review of the literature. Arch Pathol 
Lab Med. 1991;115(12):1249–54.  

   37.    Shah SS, Adelson M, Mazur MT. Adenocarcinoma in 
situ arising in vulvar papillary hidradenoma: report 
of 2 cases. Int J Gynecol Pathol. 2008;27(3):453–6.  

     38.    Vazmitel M, Spagnolo DV, Nemcova J, Michal M, 
Kazakov DV. Hidradenoma papilliferum with a duc-
tal carcinoma in situ component: case report and 
review of the literature. Am J Dermatopathol. 
2008;30(4):392–4.  

    39.    Crocker H. Paget’s disease affecting the scrotum and 
penis. Trans Pathol Soc Lond. 1889;40:187–91.  

     40.    Lam C, Funaro D. Extramammary Paget’s disease: 
summary of current knowledge. Dermatol Clin. 
2010;28(4):807–26.  

    41.    Belousova IE, Kazakov DV, Michal M, Suster 
S. Vulvar Toker cells: the long-awaited missing link: 
a proposal for an origin-based histogenetic classifi -
cation of extramammary Paget disease. Am J 
Dermatopathol. 2006;28(1):84–6.  

   42.    Lloyd J, Flanagan AM. Mammary and extramammary 
Paget’s disease. J Clin Pathol. 2000;53(10):742–9.  

    43.    Regauer S. Extramammary Paget’s disease – a pro-
liferation of adnexal origin? Histopathology. 2006;
48(6):723–9.  

    44.    Chanda JJ. Extramammary Paget’s disease: progno-
sis and relationship to internal malignancy. J Am 
Acad Dermatol. 1985;13(6):1009–14.  

    45.    Shepherd V, Davidson EJ, Davies-Humphreys J. 
Extramammary Paget’s disease. BJOG. 2005;112(3):
273–9.  

    46.    Kanitakis J. Mammary and extramammary Paget’s 
disease. J Eur Acad Dermatol Venerol. 2007;21(5):
581–90.  

    47.    Goldblum JR, Hart WR. Perianal Paget’s disease: a 
histologic and immunohistochemical study of 11 
cases with and without associated rectal adenocarci-
noma. Am J Surg Pathol. 1998;22(2):170–9.  

      48.    De Magnis A, Checcucci V, Catalano C, Corazzesi 
A, Pieralli A, Taddei G, Frambrini M. Vulvar paget 
disease: a large single-centre experience on clinical 
presentation, surgical treatment, and long-term 
 outcomes. J Low Genit Tract Dis. 2013;17(2):
104–10.  

    49.    Cai Y, Sheng W, Xiang L, Wu X, Yang H. Primary 
extramammary Paget’s disease of the vulva: the clin-
icopathological features and treatment outcomes in a 
series of 43 patients. Gynecol Oncol. 2013;129(2):
412–6.  

M.P. Hoang and D.V. Kazakov



351

       50.    Shaco-Levy R, Bean SM, Vollmer RT, Papalas JA, 
Bentley RC, Selim MA, Robboy SJ. Paget disease of 
the vulva: a histologic study of 56 cases correlating 
pathologic features and disease course. Int J Gynecol 
Pathol. 2010;29(1):69–78.  

    51.    Siesling S, Elferink MA, van Dijck JA, Pierie P, 
Blokx WA. Epidemiology and treatment of extrama-
mmary Paget disease in the Netherlands. Eur J Surg 
Oncol. 2007;33(8):951–5.  

    52.    Kawatsu T, Miki Y. Triple extramammary Paget’s 
disease. Arch Dermatol. 1971;104(3):316–9.  

    53.    Jones ISC, Crandon A, Sanday K. Paget’s disease of 
the vulva: diagnosis and follow-up key to manage-
ment; a retrospective study of 50 cases from 
Queensland. Gynecol Oncol. 2011;122(1):42–4.  

    54.    Parker LP, Parker JR, Bodurka-Bevers D, Deavers 
M, Bevers MW, Shen-Gunther J, Gerhenson 
DM. Paget’s disease of the vulva: pathology, pattern 
of involvement, and prognosis. Gynecol Oncol. 
2000;77(1):183–9.  

    55.    Kodama S, Kanedo T, Saito M, Yoshiya N, Honma 
S, Tanaka K. A clinicopathologic study of 30 patients 
with Paget’s disease of the vulva. Gynecol Oncol. 
1995;56(1):63–70.  

    56.    Karam A, Dorigo O. Increased risk and pattern of 
secondary malignancies in patients with invasive 
extramammary Paget disease. Br J Dermatol. 
2014;170(3):661–71.  

    57.    Feuer GA, Shevchuk M, Calanog A. Vulvar Paget’s 
disease: the need to exclude an invasive lesion. 
Gynecol Oncol. 1990;38(1):81–9.  

     58.    Goldblum JR, Hart WR. Vulvar Paget’s disease: a 
clinicopathologic and immunohistochemical study 
of 19 cases. Am J Surg Pathol. 1997;21(10):
1178–87.  

     59.    De Nisi MC, D’Amuri A, Toscano M, Lalinga AV, 
Pirtoli L, Miracco C. Usefulness of CDX2 in the 
diagnosis of extramammary Paget disease associated 
with malignancies of intestinal type. Br J Dermatol. 
2005;153(3):677–9.  

     60.    Ohnishi T, Watanabe S. The use of cytokeratins 7 
and 20 in the diagnosis of primary and secondary 
extramammary Paget’s disease. Br J Dermatol. 
2000;142(2):243–7.  

     61.    Perrotto J, Abbott JJ, Ceilley RI, Ahmed I. The role 
of immunohistochemistry in discriminating primary 
from secondary extramammary Paget’s disease. Am 
J Dermatopathol. 2010;32(2):137–43.  

      62.    Plaza JA, Torres-Cabala C, Ivan D, Prieto VG. 
HER-2/neu expression in extramammary Paget dis-
ease: a clinicopathologic and immunohistochemistry 
study of 47 cases with and without underlying 
malignancy. J Cutan Pathol. 2009;36(7):729–33.  

     63.    Brown HM, Wilkinson EJ. Uroplakin-III to distin-
guish primary vulvar Paget disease from Paget dis-
ease secondary to urothelial carcinoma. Hum Pathol. 
2002;33(5):545–8.  

    64.    Liegl B, Horn HC, Moinfar F. Androgen receptors 
are frequently expressed in mammary and extrama-

mmary Paget’s disease. Mod Pathol. 2005;18(10):
1283–8.  

    65.    Hikita T, Ohtsuki Y, Maeda T, Furihata M. 
Immunohistochemical and fl uorescence studies on 
noninvasive and invasive extramammary Paget’s dis-
ease. Int J Surg Pathol. 2012;20(5):441–8.  

    66.    Kang Z, Xu F, Zhang QA, Lin J, Wu Z, Zhang X, 
et al. Correlation of DLC1 gene methylation with 
oncogenic PIK3CA mutations in extramammary 
Paget’s disease. Mod Pathol. 2012;25(8):1160–8.  

   67.    Kang Z, Xu F, Zhang QA, Wu Z, Zhang X, Xu J, 
et al. Oncogenic mutations in extramammary Paget’s 
disease and their clinical relevance. Int J Cancer. 
2013;132(4):824–31.  

    68.    Qian Y, Zhang N, Chen S, Chu S, Feng A, Liu 
H. PI3K, Rac1 and pPAK1 are overexpressed in 
extramammary Paget’s disease. J Cutan Pathol. 
2012;39(11):1010–5.  

    69.    McCluggage WG. Recent developments in vulvovag-
inal pathology. Histopathology. 2009;54(2):156–73.  

    70.    Abbott JJ, Ahmed I. Adenocarcinoma of mammary- 
like glands of the vulva: report of a case and review 
of the literature. Am J Dermatopathol. 2006;28(2):
127–33.  

         71.    Wick MR, Ockner DM, Mills SE, Ritter JH, 
Swanson PS. Homologous carcinomas of the breast, 
skin, and salivary glands. Am J Clin Pathol. 
1998;109(1):75–84.  

   72.    Van der Putte SC, van Gorp LH. Adenocarcinoma of 
the mammary-like glands of the vulva: a concept 
unifying sweat gland carcinoma of the vulva, carci-
noma of supernumerary mammary glands and extra-
mammary Paget’s disease. J Cutan Pathol. 
1994;21(2):157–63.  

    73.    Tanaka H, Umekawa T, Nagao K, Ishihara A, Toyoda 
N. Adenocarcinoma of mammary-like glands in the 
vulva successfully treated by weekly paclitaxel. Int J 
Gynecol Cancer. 2005;15(3):568–71.  

    74.    Alsaad KO, Obaidat N, Dube V, Chapman W, 
Ghazarian D. Vulvar apocrine adenocarcinoma: a case 
with nodal metastasis and intranodal mucinous differ-
entiation. Pathol Res Pract. 2009;205(2):131–5.  

   75.    Benito V, Arribas S, Martinez D, Medina N, Lubrano 
A, Arencibia O. Metastatic adenocarcinoma of 
mammary-like glands of the vulva successfully 
treated with surgery and hormonal therapy. J Obstet 
Gynaecol Res. 2013;39(1):450–4.  

     76.    Kazakov DV, Belousova IE, Sima R, Michal 
M. Mammary type tubulolobular carcinoma of the 
anogenital area: report of a case of a unique tumor 
presumably originating in anogenital mammarylike 
glands. Am J Surg Pathol. 2006;30(9):1193–6.  

    77.    Fernandez-Figueras MT, Michal M, Kazakov 
DV. Mammary-type tubulolobular carcinoma of 
 anogenital mammary-like glands with prominent stro-
mal elastosis. Am J Surg Pathol. 2010;34(8):1224–6.  

    78.    Carneiro SJ, Gardner HL, Knox JM. Syringoma: 
three cases with vulvar involvement. Obstet Gynecol. 
1972;39(1):95–9.  

11 Lesions of Anogenital Mammary-Like Glands, Adnexal Neoplasms, and Metastases



352

    79.    Young Jr AW, Herman EW, Tovell HM. Syringoma 
of the vulva: incidence, diagnosis, and cause of pru-
ritus. Obstet Gynecol. 1980;55(4):515–8.  

     80.    Huang YH, Chuang YH, Kuo TT, Yang LC, Hong 
HS. Vulvar syringoma: a clinicopathologic and 
immunohistologic study of 18 patients and results of 
treatment. J Am Acad Dermatol. 2003;48(5):735–9.  

         81.    Wallace ML, Smoller BR. Progesterone receptor 
positivity supports hormonal control of syringomas. 
J Cutan Pathol. 1995;22(5):442–5.  

    82.    Yorganci A, Kale A, Dunder I, Ensari A, Sertcelik A. 
Vulvar syringoma showing progesterone receptor 
positivity. BJOG. 2000;107(2):292–4.  

     83.    Trager JD, Silvers J, Reed JA, Scott RA. Neck and 
vulvar papules in an 8-year-old girl. Arch Dermatol. 
1999;135(2):203. 206.  

    84.    Chandler WM, Bosenberg MW. Autoimmune acro-
syringitis with ductal cysts: reclassifi cation of case 
of eruptive syringoma. J Cutan Pathol. 2009;36(12):
1312–5.  

   85.    Tay YK, Tham SN, Teo R. Localized vulvar 
 syringomas – an unusual cause of pruritus vulvae. 
Dermatology. 1996;192(1):62–3.  

    86.    Belardi MG, Maglione MA, Vighi S, di Paola 
GR. Syringoma of the vulva: a case report. J Reprod 
Med. 1994;39(12):957–9.  

    87.    Zhu WY. Vulvar syringoma associated with epider-
mal cyst. Int J Dermatol. 1989;28(2):142–3.  

     88.    Furue M, Hori Y, Nakabayashi Y. Clear-cell syrin-
goma. Association with diabetes mellitus. Am J 
Dermatopathol. 1984;6(2):131–8.  

    89.    Missall TA, Burkemper NM, Jensen SL, Hurley MY. 
Immunohistochemical differentiation of four benign 
eccrine tumors. J Cutan Pathol. 2009;36(2):190–6.  

    90.    Eckert F, Nilles M, Schmid U, Altmannsberger M. 
Distribution of cytokeratin polypeptides in syringo-
mas. An immunohistochemical study on paraffi n- 
embedded material. Am J Dermatopathol. 1992;
14(2):115–21.  

    91.    Ohnishi T, Watanabe S. Immunohistochemical anal-
ysis of keratin expression in clear cell syringoma. 
A comparative study with conventional syringoma. 
J Cutan Pathol. 1997;24(6):370–6.  

   92.    Kim BC, Park EJ, Kwon IH, Cho HJ, Park HR, Kim 
KH, Kim KJ. An immunohistochemical study of the 
origin of the solid strand in syringoma, using carci-
noembryonic antigen, epithelial membrane antigen, 
and cytokeratin 5. Int J Dermatol. 2012;51(7):
817–22.  

   93.    Langbein L, Cribier B, Schirmacher P, Praetzel- 
Wunder S, Peltre B, Schweizer J. New concepts on 
the histogenesis of eccrine neoplasia from keratin 
expression in the normal eccrine gland, syringoma 
and poroma. Br J Dermatol. 2008;159(3):633–45.  

    94.    Kazakov DV, Bouda Jr J, Kacerovska D, Michal 
M. Vulvar syringomas with deep extension: a poten-
tial histopathologic mimic of microcystic adnexal 
carcinoma. Int J Gynecol Pathol. 2011;30(1):92–4.  

     95.    Suwattee P, McClelland MC, Huiras EE, Warshaw 
EM, Lee PK, Kaye VN, et al. Plaque-type syringoma: 

two cases misdiagnosed as microcystic adnexal carci-
noma. J Cutan Pathol. 2008;35(6):570–4.  

     96.    Kersting DW. Clear cell hidradenoma and hidrade-
nocarcinoma. Arch Dermatol. 1963;87:323–33.  

    97.    Bondi R, Ambrosi L. Clear cell hidradenoma (with 
special reference to the usual localization in the 
vulva. Arch De Vecchi Anat Patol. 1963;41:201–25.  

   98.    Messing MJ, Richardson MS, Smith MT, King L, 
Gallup DG. Metastatic clear-cell hidradenocarcinoma 
of the vulva. Gynecol Oncol. 1993;48(2):264–8.  

    99.    Biedrzycki OJ, Rufford B, Wilcox M, Barton DPJ, 
Jameson C. Malignant clear cell hidradenoma of the 
vulva: report of a unique case and review of the lit-
erature. Int J Gynecol Pathol. 2008;27(1):142–6.  

    100.    Webb JB, Beswick IP. Eccrine hidradenocarcinoma 
of the vulva with Paget’s disease. Case report with a 
review of the literature. Br J Obstet Gynaecol. 
1993;90(1):90–5.  

   101.    Kazakov DV, Ivan D, Kutzner H, Spagnolo DV, 
Grossmann P, Vanecek T, et al. Cutaneous hidrade-
nocarcinoma: a clinicopathological, immunohisto-
chemical, and molecular biologic study of 14 cases, 
including Her2/neu gene expression/amplifi cation, 
TP53 gene mutation analysis, and t(11;19) transloca-
tion. Am J Dermatopathol. 2009;31(3):236–47.  

        102.    Nash JW, Barrett TL, Kies M, Ross MI, Sneige N, 
Diwan AH, Lazar AJ. Metastatic hidradenocarci-
noma with demonstration of Her-2/neu gene amplifi -
cation by fl uorescence in situ hybridization: potential 
treatment implications. J Cutan Pathol. 2007;34(1):
49–54.  

    103.    Dias-Santagata D, Lam Q, Bergethon K, Baker GM, 
Iafrate AJ, Rakheja D, Hoang MP. A potential role for 
targeted therapy in a subset of metastasizing adnexal 
carcinomas. Mod Pathol. 2011;24(7):974–82.  

     104.    Le LP, Dias-Santagata D, Pawlak AC, Cosper AK, 
Nguyen AT, Selim MA, et al. Apocrine-eccrine car-
cinomas: molecular and immunohistochemical anal-
yses. PLoS One. 2012;7(10):e47290.  

       105.    Nazarian RM, Kapur P, Rakheja D, Piris A, Duncan 
LM, Mihm Jr MC, Hoang MP. Atypical and malig-
nant hidradenomas: a histologic and immunohisto-
chemical study. Mod Pathol. 2009;22(4):600–10.  

     106.    Stefanato CM, Ferrara G, Chaudhry IH, Guevara 
Pineda C, Waschkowski G, Rose C, Calonje E. Clear 
cell nodular hidradenoma involving the lymphatic 
system: a tumor of uncertain malignant potential or a 
novel example of “metastasizing” benign tumor? 
Am J Surg Pathol. 2012;36(12):1835–40.  

    107.    Carlson JW, McGlennen RC, Gomez R, Longbella 
C, Carter J, Carson LF. Sebaceous carcinoma of the 
vulva: a case report and review of the literature. 
Gynecol Oncol. 1996;60(3):489–91.  

    108.    Rulon DB, Helwig EB. Cutaneous sebaceous 
 neoplasms. Cancer. 1974;33(1):82–102.  

   109.    Jacobs DM, Sandles LG, Leboit PE. Sebaceous 
 carcinoma arising from Bowen’s disease of the 
vulva. Arch Dermatol. 1986;122(10):1191–3.  

     110.    Escalonilla P, Grilli R, Canamero M, Soriano ML, 
Farina MC, Manzarbeitia F, et al. Sebaceous 

M.P. Hoang and D.V. Kazakov



353

carcinoma of the vulva. Am J Dermatopathol. 1999;
21(5):468–72.  

    111.    Pusiol T, Morichetti D, Zorzi MG. Sebaceous carci-
noma of the vulva: critical approach to grading and 
review of the literature. Pathologica. 2011;103(3):
64–7.  

   112.    Khan Z, Misra G, Fiander AN, Dallimore NS. 
Sebaceous carcinoma of the vulva. BJOG. 2003;
110(2):227–8.  

   113.    Kawamoto M, Fukuda Y, Kamoi S, Sugisaki Y, 
Yamanaka N. Sebaceous carcinoma of the vulva. 
Pathol Int. 1995;45(10):767–73.  

    114.    Mojtahed A, Schrijver I, Ford JM, Longacre TA, 
Pai RK. A two-antibody mismatch repair protein 
immunohistochemistry screening approach for 
colorectal carcinomas, skin sebaceous tumors, and 
gynecologic tract carcinomas. Mod Pathol. 2011;
24(7):1004–14.  

    115.    Ostler DA, Prieto VG, Reed JA, Deavers MT, Lazar 
AJ, Ivan D. Adipophilin expression is sebaceous 
tumors and other cutaneous lesions with clear cell 
histology: an immunohistochemical study of 117 
cases. Mod Pathol. 2010;23(4):567–73.  

    116.    Boussahmain C, Mochel MC, Hoang MP. Perilipin 
and adipophilin expression in sebaceous carcinoma 
and mimics. Hum Pathol. 2013;44(9):1811–6.  

    117.    Pinkus H, Rogin JR, Goldman R. Eccrine poroma. 
Tumors exhibiting features of the epidermal sweat 
duct unit. AMA Arch Dermatol. 1956;74(5):
511–21.  

    118.    Battistella M, Langbein L, Peltre B, Cribier B. From 
hidroacanthoma simplex to poroid hidradenoma: 
clinicopathologic and immunohistochemic study of 
poroid neoplasms and reappraisal of their histogen-
esis. Am J Dermatopathol. 2010;32(5):459–68.  

    119.    Mahalingam M, Richards JE, Selim MA, 
Muzikansky A, Hoang MP. An immunohistochemi-
cal comparison of cytokeratin 7, cytokeratin 15, 
cytokeratin 19, CAM5.2, carcinoembryonic antigen, 
and nestin in differentiating porocarcinoma from 
squamous cell carcinoma. Hum Pathol. 2012;43(8):
1265–72.  

    120.    Ichihashi N, Kitajima Y. Loss of heterozygosity of 
adenomatous polyposis coli gene in cutaneous 
tumors as determined by using polymerase chain 
reaction and paraffi n section preparations. J 
Dermatol Sci. 2000;22(2):102–6.  

    121.    Adegboyega PA. Eccrine porocarcinoma of the 
vulva: a case report and review of literature. Int J 
Gynecol Pathol. 2011;30(1):95–100.  

     122.    Katsanis WA, Doering DL, Bosscher JR, O’Conner 
DM. Vulva eccrine porocarcinoma. Gynecol Oncol. 
1996;62(3):396–9.  

   123.    Liegl B, Regauer S. Eccrine carcinoma (nodular 
porocarcinoma) of the vulva. Histopathology. 2005;
47(3):324–6.  

   124.    Stephen MR, Matalka I, Hanretty K. Malignant 
eccrine poroma of the vulva. Br J Obstet Gynaecol. 
1998;105(4):471–2.  

     125.    Crain RC, Helwig EB. Dermal cylindroma (dermal 
eccrine cylindroma). Am J Clin Pathol. 1961;35:
504–15.  

     126.    Young AL, Kellermayer R, Szigeti R, Teszas A, 
Azmi S, Celebi JT. CYLD mutations underlie 
Brooke-Spiegler, familial cylindromatosis, and mul-
tiple familial trichoepithelioma syndromes. Clin 
Genet. 2006;70(3):246–9.  

    127.    Grossmann P, Vanecek T, Steiner P, Kacerovska D, 
Spagnolo DV, Cribier B, et al. Novel and recurrent 
germline and somatic mutations in a cohort of 67 
patients from 48 families with Brooke-Spiegler syn-
drome including the phenotypic variant of multiple 
familial trichoepitheliomas and correlation with the 
histopathologic fi ndings in 379 biopsy specimens. 
Am J Dermatopathol. 2013;35(1):34–44.  

    128.    Sayre GP. Cylindroma of the vulva; adenocarci-
noma, cylindroma type, of the vulva; report of a case 
of 27 years’ duration. Proc Staff Meet Mayo Clin. 
1949;24(9):224–33.  

    129.    Kacerovska D, Szepe P, Vanecek T, Nemcova J, 
Michal M, Mukensnabl P, Kazakov DV. 
Spiradenocylindroma-like basaloid carcinoma of the 
anus and rectum: case report, including HPV studies 
and analysis of the CYLD gene mutations. Am J 
Dermatopathol. 2008;30(5):472–6.  

    130.    Nambo NC. Eccrine spiradenoma: clinical and 
pathologic study of 49 tumors. J Cutan Pathol. 
1983;10(5):312–20.  

    131.    Kacerovska D, Kazakov DV, Kutzner H, Michal M. 
Spiradenoma with marked adenomyoepitheliomatous 
features. Am J Dermatopathol. 2010;32(7):744–6.  

    132.    Kazakov DV, Magro G, Kutzner H, Spagnolo DV, 
Yang Y, Zaspa O, Mukensnabl P, Michal M. 
Spiradenoma and spiradenocylindroma with an ade-
nomatous or atypical adenomatous component: a 
clinicopathological study of 6 cases. Am J 
Dermatopathol. 2008;30(5):436–41.  

    133.    Kazakov DV, Zelger B, Rütten A, Vazmitel M, 
Spagnolo DV, Kacerovska D, et al. Morphologic 
diversity of malignant neoplasms arising in preexist-
ing spiradenoma, cylindroma, and spiradenocylin-
droma based on the study of 24 cases, sporadic or 
occurring in the setting of Brooke-Spiegler syn-
drome. Am J Surg Pathol. 2009;33(5):705–19.  

    134.    Chen G, Cheuk W, Cheung JS, Chan 
JK. Carcinosarcoma ex eccrine spiradenoma of the 
vulva: report of the fi rst case. Int J Gynecol Pathol. 
2011;30(3):301–5.  

    135.    Emam EE, Sawan AS, Al-Tamimi SR, Molah 
RM. Malignant spiradenoma/cylindroma of the 
vulva. Saudi Med J. 2012;33(11):1229–33.  

   136.    Chase DM, Basu T, Saffari B, Ries S, Berman 
ML. Malignant eccrine spiradenoma of the vulva: a 
case report and review of the literature. Int J Gynecol 
Cancer. 2006;16(3):1465–9.  

    137.    Su A, Apple SK, Moatamed NA. Pleomorphic ade-
noma of the vulva, clinical reminder of a rare occur-
rence. Rare Tumors. 2012;4(1):e16.  

11 Lesions of Anogenital Mammary-Like Glands, Adnexal Neoplasms, and Metastases



354

    138.    Ordonez NG, Manning JT, Luna MA. Mixed tumor 
of the vulva: a report of two cases probably arising in 
Bartholin’s gland. Cancer. 1981;48(1):181–6.  

   139.    Dykgraaf RH, van Veen MM, van Bekkum-de 
Jonge EE, Gerretsen J, de Jong D, Burger 
CW. Pleomorphic adenoma of the vulva: a review 
illustrated by a clinical case. Int J Gynecol Cancer. 
2006;16(2):920–3.  

    140.    Rorat E, Wallach RC. Mixed tumors of the vulva: 
clinical outcome and pathology. Int J Gynecol 
Pathol. 1984;3(3):323–8.  

   141.    Wilson D, Woodger BA. Pleomorphic adenoma of 
the vulva. J Obstet Gynaecol Br Commonw. 
1974;81(12):1000–2.  

    142.    Chome J, Giard R. Case report of an unusual tumor 
of the vulva: epithelioma of rearranged stroma or so- 
called mixed tumor. Bull Fed Soc Gynecol Obstet 
Lang Fr. 1956;8(5):562–5 [Article in French].  

    143.    Kazakov DV, Belousova IE, Bisceglia M, Calonje E, 
Emberger M, Grayson W, et al. Apocrine mixed 
tumor of the skin (“mixed tumor of the 
folliculosebaceous- apocrine complex”). Spectrum 
of differentiations and metaplastic changes in the 
epithelial, myoepithelial, and stromal components 
based on a histopathologic study of 244 cases. J Am 
Acad Dermatol. 2007;57(3):467–83.  

    144.    Kazakov DV, Kacerovska D, Hantschke M, Zelger 
B, Kutzner H, Requena L, et al. Cutaneous mixed 
tumor, eccrine variant: a clinicopathologic and 
immunohistochemical study of 50 cases, with 
emphasis on unusual histopathologic features. Am J 
Dermatopathol. 2011;33(6):557–68.  

    145.    Gemer O, Piura B, Segal S, Inbar IY. Adenocarcinoma 
arising in a chondroid syringoma of vulva. Int J 
Gynecol Pathol. 2003;22(4):398–400.  

    146.    Kazakov DV, Michal M, Kacerovska D, McKee PH. 
Cutaneous adnexal tumors. Philadelphia: William & 
Wilkins Lippincott; 2012.  

     147.    Mazur MT, Hsueh S, Gersell DJ. Metastases to the 
female genital tract. Analysis of 325 cases. Cancer. 
1984;53(9):1978–84.  

   148.    Dehner LP. Metastatic and secondary tumors of the 
vulva. Obstet Gynecol. 1973;42(1):47–57.  

        149.    Neto AG, Deavers MT, Silva EG, Malpica A. Metastatic 
tumors of the vulva: a clinicopathologic study of 66 
cases. Am J Surg Pathol. 2003;27:799–804.  

     150.    Thomakos N, Rodolakis A, Akrivos N, 
Skampardonis N, Sotiropoulou M, Biliatis I, et al. 
Metastatic medullary carcinoma of the vulva in a 

patient with MEN IIb syndrome. In Vivo. 2010;
24(5):791–4.  

    151.    Blasdale C, McLelland J. Solitary giant vulval syrin-
goma. Br J Dermatol. 1999;141(2):374–5.  

    152.    Henner MS, Shapiro PE, Ritter JH, Leffell DJ, Wick 
MR. Solitary syringoma: report of fi ve cases and 
clinicopathologic comparison with microcystic 
adnexal carcinoma of the skin. Am J Dermatopathol. 
1995;17(5):465–70.  

     153.    Miller SJ. Biology of basal cell carcinoma (part 1). 
J Am Acad Dermatol. 1991;24(1):1–13.  

   154.    De Giorgi V, Salvini C, Massi D, Raspollini M, Carli 
P. Vulvar basal cell carcinoma: retrospective study 
and review of literature. Gynecol Oncol. 2005;97(1):
192–4.  

     155.    Benedet JL, Miller DM, Ehlen TG, Bertrand MA. 
Basal cell carcinoma of the vulva: clinical features 
and treatment results in 28 patients. Obstet Gynecol. 
1997;90(5):765–8.  

   156.    Betti R, Bruscagin C, Inselvini E, Crosti C. Basal 
cell carcinomas of covered and unusual sites of the 
body. Int J Dermatol. 1997;36(7):503–5.  

    157.    Feakins RM, Lowe DG. Basal cell carcinoma of the 
vulva: clinicopathologic study of 45 cases. Int J 
Gynecol Pathol. 1997;16(4):319–24.  

       158.    Gibson GE, Ahmed I. Perianal and genital basal cell 
carcinoma: a clinicopathologic review of 51 cases. 
J Am Acad Dermatol. 2001;45(1):68–71.  

    159.    Johnson RL, Rothman AL, Xie J, Goodrich LV, 
Bare JW, Bonifas JM, et al. Human homolog of 
patched, a candidate gene for the basal cell nevus 
syndrome. Science. 1996;272(5268):1668–71.  

    160.    Hahn H, Wicking C, Zaphiropoulos PG, Gailani 
MR, Shanley S, Chidambaram A, et al. Mutations of 
the human homolog of Drosophila patched in the 
nevoid basal cell carcinoma syndrome. Cell. 
1996;85(6):841–51.  

    161.    Preti M, Micheletti L, Massobrio M, Ansai S-I, 
Wilkinson EJ. Vulvar Paget disease: one century 
after fi rst reported. J Low Genit Tract Dis. 2003;
7(2):122–35.  

    162.    Kuan SF, Montaq AG, Hart J, Krausz T, Recant W. 
Differential expression of mucin genes in mammary 
and extramammary Paget’s disease. Am J Surg 
Pathol. 2001;25(12):1469–77.  

    163.    Yoshii N, Kitajima S, Yonezawa S, Matsukita S, 
Setoyama M, Kanzaki T. Expression of mucin core 
proteins in extramammary Paget’s disease. Pathol 
Int. 2002;52(5–6):390–9.      

M.P. Hoang and D.V. Kazakov



355M.P. Hoang and M.A. Selim (eds.), Vulvar Pathology,
DOI 10.1007/978-1-4939-1807-2_12, © Springer Science+Business Media New York 2015

           Introduction 

    A wide range of endogenous structures, besides 
cutaneous adnexal structures and anogenital 
mammary-like glands, can give rise to cystic 
lesions as well as benign and malignant neo-
plasms (Table  12.1 ). They include Bartholin 
gland (Bartholin gland cyst, hyperplasia, ade-
noma, and carcinoma), paraurethral (Skene) 
gland (Skene gland cyst, hyperplasia, and carci-
noma), prostatic tissue type of the vulva, canal of 
Nuck (mesothelial cyst), mesonephric remnant 
(mesonephric-like or Gartner cyst), endometrio-
sis, and cloacogenic remnants (cloacogenic car-
cinoma). Miscellaneous lesions of the vulva will 
also be discussed in this chapter such as muci-
nous metaplasia of the vulva, vestibular papillo-
matosis, granular cell tumor, hidradenitis 
suppurativa, and epidermolytic hyperkeratosis.

      Bartholin Gland 

 In 1677, Caspar Secundus Bartholin, a Dutch 
anatomist, described the major vestibular glands 
[ 1 ]. The Bartholin gland is a bilateral, round-to- 
oval gland measuring about 1 cm in diameter 

(hence the term major vestibular gland compared 
to small minor vestibular glands) which drains 
through a 2.5 cm duct that opens into the vesti-
bule, exterior and adjacent to the hymen in a pos-
terolateral location (at the 4:00 and 8:00 of the 
vulvar vestibule). After the age of 30, the gland 
gradually involutes [ 2 ] (see Chap.   1    ). Normal his-
tology of the gland is that of acini lined by colum-
nar mucus-secreting cells surrounded by a 
peripheral layer of myoepithelial cells. The 
Bartholin duct is lined by transitional-like epithe-
lium in its proximal part, but at the vestibular sur-
face, the lining is nonkeratinized squamous 
epithelium (Fig.  12.1 ). Cystic lesions and infl am-
mations are the most common benign causes of 
swelling of the Bartholin gland. Although rare, 
benign lesions, such as nodular hyperplasia and 
adenoma, and malignant lesions, including carci-
nomas, are the most common tumors arising at 
the posterolateral aspect of the vestibule [ 3 – 11 ].

     Bartholin Gland Cyst 
and Mucous Cyst 

 Using magnetic resonance imaging studies of 
430 asymptomatic women, the incidence of 
Bartholin gland cysts has been determined to be 
approximately 3 % [ 12 ]. In a study of 104 
Bartholin glands from 103 patients, 84.6 % of 
cases had retention cysts (blockage of duct with 
retention of secretions leading to secondary cyst 
formation), abscesses in 10.6 %, endometriosis in 
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2 %, and neoplasms in 3 % [ 13 ]. Bartholin gland 
cyst results from dilatation of the Bartholin duct 
due to obstruction. The majority of these cysts 
are seen in women in reproductive age, most fre-
quently in the third decade. The characteristic 
clinical presentation consists of an asymptomatic 
unilateral soft cystic or fi rm nodule of variable 
size. Large cyst can affect the labia majora and 
even extend upward and simulate an inguinal 
 hernia or a cyst of the canal of Nuck. Tenderness 
and discomfort are complains when the lesions 
are large or infected. A recent meta-analysis of 24 
studies, each with 14–200 patients with Bartholin 
duct cyst or abscess, identifi ed multiple treatment 
modalities including silver nitrate ablation, cyst 
excision, carbon dioxide laser, marsupialization, 
needle aspiration, fi stulization, and incision and 
draining; yet the analysis failed to identify the 
best treatment form [ 14 ]. 

   Histologic Features 
 Squamous, transitional, ciliated, or mucous epi-
thelium lines the cyst. Any combination of the 
above epithelial types can be encountered 
(Fig.  12.2a, b ). Areas resembling the fallopian 
tube epithelium or apocrine-type secretion can 
rarely be seen. Preexisting Bartholin gland tissue 
is often detected in the vicinity of the cyst [ 15 , 
 16 ]. Nearly half of the retention cysts had vari-

   Table 12.1    Potential origin of non-squamous carcino-
mas of the vulva   

 Anogenital mammary-like glands 1  
 Sweat glands 1  
 Hair follicles and sebaceous glands 1  
 Bartholin glands 
 Minor vestibular glands 
 Paraurethral (Skene) gland 
 Mesonephric duct remnants 
 Cloacogenic remnants 
 Endometriosis 

   1 See Chap.   11      

  Fig. 12.1    Bartholin gland. Mucous acini and columnar 
and transitional lining of the duct are seen       

  Fig. 12.2    Bartholin gland cyst. ( a ) A combination of squamous, transitional, and mucous epithelium is seen lining the 
wall of the cyst. ( b ) Transitional epithelium at high magnifi cation       
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able degrees of infl ammation [ 13 ]. Co-occurrence 
with endometriosis has been reported [ 17 ]. 
Association with human papilloma virus (HPV) 
has been reported even with the development of 
high-grade squamous intraepithelial neoplasia 
[ 18 ,  19 ]. Melanin pigment and melanocytes in 
the cyst wall were documented in an extraordi-
nary case [ 20 ].

      Differential Diagnosis 
 Mucous cysts, likely resulting from occlusion 
of minor vestibular glands, are smaller cysts 
containing mucinous and squamous cells. It is 
likely that some of the so-called mucinous and 
ciliated cysts of the vulva in fact represent the 
Bartholin gland cyst. Location is the main dis-
criminant of these lesions. Epidermoid cyst, 
most frequently located in the labia majora, is 
lined by stratifi ed squamous epithelium and 
contains white- yellowish grumous content. 
Mesonephric-like or Gartner cyst can be differ-
entiated from Bartholin gland cyst by its loca-
tion in the lateral aspect of the vulva and lining 
by low columnar nonmucinous epithelium. 
Cyst of the canal of Nuck, also called mesothe-
lial cyst, can be distinguished from Bartholin 
gland cyst by its position in the superolateral 
portion of the labia majora and lining by fl at-
tened mesothelial cells.     

   Nodular Hyperplasia 

 Nodular hyperplasia is a rare and benign lesion of 
the Bartholin gland presenting clinically as an 
asymptomatic or slightly painful nodular lesion 
measuring up to 4–5 cm [ 6 ,  21 – 25 ]. The ages of 
the patients ranged from 19 to 56 years [ 6 ,  23 ]. 
Nodular hyperplasia might be more common 
than reported since most are often misdiagnosed 
as cysts clinically; thus, incision and drainage is 
done rather than excision [ 21 – 23 ]. For cases with 
incomplete excision, follow-up has not demon-
strated recurrence [ 23 ]. Dyspareunia and vulvar 
vestibulitis are rare associations [ 24 ,  26 ]. Since 
nodular hyperplasia is frequently associated with 
infl ammation and duct obstruction, some have 
speculated that these may be the inciting factors 
for the hyperplastic proliferation. 

   Histologic Features 
 Grossly, these lesions are multilobular, nonencap-
sulated, tan to gray in color, and up to 4–5 cm in 
greatest dimension [ 6 ,  22 ,  23 ]. It is a well- 
circumscribed and lobular lesion with an increased 
number of secretory acini maintaining a normal 
duct-acinar relationship (Fig.  12.3 ). The individual 
acini are composed of cuboidal or columnar cells, 
with copious, pale, mucin-fi lled cytoplasm and 
bland, basally located nuclei resting on a periph-
eral layer of attenuated myoepithelial spindled 

 Summary 

     Clinical Presentation 
•    Commonly affect women of reproduc-

tive age  
•   A soft and cystic nodule of variable size     
   Histologic Features 
•    A cyst lined by squamous, transitional, 

ciliated, or mucous epithelium     
   Differential Diagnosis 
•    Mucinous cyst  
•   Ciliated cyst  
•   Epidermoid cyst  
•   Mesonephric-like or Gartner cyst  
•   Cyst of the canal of Nuck       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Most frequent vulvar cyst.  
•   Location is the most discriminative 

diagnostic factor.  
•   The majority of these cysts are 

asymptomatic.     
   Pathology Interpretation Pearls 
•    Any combination of squamous, transi-

tional, ciliated, or mucous epithelium 
can be seen lining the cyst.  

•   Presence of residual mucinous glands 
around the cysts is an important diag-
nostic clue.       
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cells. A sparse lymphohistiocytic infi ltrate, squa-
mous metaplasia of the ducts, and extravasated 
stromal mucin can be seen [ 6 ,  22 ,  23 ].

   By immunohistochemistry, all ten cases of 
Bartholin gland hyperplasia in Santos et al.’s 
series (2006) were positive for keratins AE1/
AE3, CAM5.2, and high molecular weight epi-
thelial membrane antigen (EMA) and polyclonal 
carcinoembryonic antigen (CEA). These lesions 
in Santos and Koenig’s series were negative for 
estrogen receptor (ER) and progesterone receptor 
(PR), with a low Ki-67 proliferation index [ 6 , 
 23 ]. Smooth muscle actin (SMA) highlights the 
periacinar myoepithelial cells. 

 Clonality analysis by HUMARA was demon-
strated to be clonal in one case, suggesting that 
these lesions could be neoplastic rather than 
hyperplastic [ 22 ].  

   Differential Diagnosis 
 Lesions similar to nodular hyperplasia were 
reported as “Bartholin gland adenoma” or 
 adenoma of minor vestibular glands resulting in 
confusion [ 4 ,  7 ,  27 ]. The proliferation of muci-
nous acini in nodular hyperplasia would main-
tain the lobular architecture and duct-acinar 
relationship and lacks encapsulation with irregu-
lar outline, whereas adenoma would be charac-
terized by a sharply circumscribed and 
encapsulated yet haphazard proliferation of 
glands and acini without the normal duct-acinar 
arrangement [ 4 ,  6 ,  7 ,  27 ].     

   Bartholin Gland Adenoma 
and Adenomyoma 

 Both lesions are extremely rare. There have been 
approximately ten cases of Bartholin gland 
 adenoma and only one case of adenomyoma 
reported in the literature [ 3 ,  5 – 7 ,  28 ,  29 ]. These 
are often well-circumscribed and solid lesions, 
up to 2.5 cm in greatest dimension [ 6 ]. 

   Histologic Features 
 Bartholin gland adenoma, as defi ned by Koenig and 
Tavassoli [ 6 ], represents a compact, well- 
circumscribed, encapsulated lobular  proliferation 
of small bilayered tubuloductular structures with 

  Fig. 12.3    Nodular hyperplasia of Bartholin gland. 
Although there are an increased number of secretory acini 
maintaining, a normal duct-acinar relationship is maintained       

 Summary 
     Clinical Presentation 
•    Solitary nodule     
   Histologic Features 
•    Unencapsulated proliferation with irreg-

ular borders  
•   Increased number of secretory acini 

maintaining a normal duct-acinar rela-
tionship and lobular architecture     

   Differential Diagnosis 
•    Normal Bartholin gland  
•   Bartholin gland adenoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Most Bartholin gland hyperplasia 

lesions are often misdiagnosed as cysts 
clinically.     

   Pathology Interpretation Pearls 
•    Bartholin gland hyperplasia contains an 

increased number of acini yet with a 
preserved duct-to- acinar ratio.     

   Immunohistochemical/Molecular Findings 
•    Estrogen receptor negative, progester-

one receptor negative, and low Ki-67 
proliferation index.  

•   Smooth muscle actin highlights the 
periacinar myoepithelial cells.       
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intraluminal colloid-like secretions contiguous with 
identifi able Bartholin gland structures. There is a 
lack of normal duct-acinar arrangement. Bartholin 
gland adenomyoma is a well- circumscribed tumor 
composed of tubuloglandular components and a 
fi bromuscular stroma positive for SMA and desmin 
[ 6 ]. In comparison to adenoma, adenomyoma 
would have less glandular elements and a promi-
nent fi bromuscular stroma that is immunoreactive 
for both smooth muscle actin and desmin.  

   Differential Diagnosis 
 The main differential diagnosis would be 
Bartholin gland nodular hyperplasia which would 
lack a capsule and yet maintain the duct-acinar 
relationship [ 6 ].     

   Bartholin Gland Carcinomas 

 Bartholin gland carcinomas account for 1 % of 
all female genital tract malignancies and 2–7 % 
of vulvar carcinomas [ 30 ]. This may be an over-
estimation if strict criteria are applied [ 31 – 33 ]. 
These include (1) presence of areas of apparent 
transition from normal to neoplastic elements, (2) 
involvement of areas of the Bartholin gland and 
origin histologically compatible from the gland, 
and (3) no evidence of a concurrent primary 
tumor elsewhere [ 34 ]. Although the fi rst criterion 
is the most reliable, it can only be identifi ed in 
less than half of the tumors in reviewed series of 
these tumors, especially in large tumors. 

 In general primary adenocarcinoma of the 
Bartholin gland is a slow-growing tumor with 
marked tendency for perineural and local inva-
sion. The main clinical complaint is itching and 
burning sensation that are caused by pressure 
from a palpable mass present in the posterior part 
of the labium majorus. Bartholin gland carci-
noma frequently metastasizes to the inguinal- 
femoral lymph nodes in advanced disease. 
Radical vulvectomy and wide local excision with 
inguinal lymph node dissection are the main 
treatment methods. Currently, chemotherapy and 
radiation have not been shown to improve sur-
vival [ 35 ]. The overall 5-year survival has been 
reported to be 71–84 %; however, the 5-year sur-
vival drops to 18 % with multiple lymph node 
involvement [ 35 ]. It appears that the stage of the 
disease will defi ne the prognosis over the histo-
logic type of tumor [ 33 ]. 

   Histologic Features and Differential 
Diagnosis 
 The most common histologic subtypes are squa-
mous cell carcinoma and adenocarcinoma occur-
ring with an approximately equal frequency and 
together accounting for up to 90 % of Bartholin 
gland carcinoma [ 36 – 41 ] (Table  12.2 ).

     Squamous Cell Carcinoma 
 The lining of the Bartholin gland duct at the ves-
tibular orifi ce changes from transitional to squa-
mous epithelium, and from this transition zone, 
squamous cell carcinoma would arise. A painless 
mass is the most common clinical presentation [ 10 ]. 

 Summary 
     Clinical Presentation 
•    Solitary vulvar mass, well circum-

scribed and solid     
   Histologic Features 
•    Adenoma: an encapsulated yet haphaz-

ard proliferation of glands and tubules/
duct without the normal duct- acinar 
arrangement  

•   Adenomyoma: less glandular elements 
and a prominent fi bromuscular stroma     

   Differential Diagnosis 
•    Bartholin gland nodular hyperplasia       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Both lesions are extremely rare.     
   Pathology Interpretation Pearls 
•    For both adenoma and adenomyoma, 

there is a lack of normal duct-acinar 
arrangement.     

   Immunohistochemical/Molecular Findings 
•    Fibromuscular stroma of adenomyoma 

would be immunoreactive for smooth 
muscle actin and desmin.       
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The histology is similar to any squamous cell 
 carcinoma characterized by keratin pearl forma-
tion and neoplastic cells with keratinization 
(Fig.  12.4a, b ). The association of squamous cell 
carcinoma of Bartholin gland and HPV, espe-
cially HPV16, has been established [ 42 ].

      Adenocarcinoma 
 Histologic sections show a carcinoma with glan-
dular architecture. The tumor cells have abundant 
cytoplasm and peripheral hyperchromatic nuclei 
(Fig.  12.5a, b ). They are ER and PR positive and 

   Table 12.2    Histologic types of Bartholin gland 
carcinomas   

 Squamous cell carcinoma 
 Adenocarcinoma 
 Clear cell adenocarcinoma 
 Adenoid cystic carcinoma 
 Polymorphous low-grade adenocarcinoma 
 Salivary gland-type basal cell adenocarcinoma 
 Low-grade epithelial-myoepithelial carcinoma 
 Transitional cell carcinoma 
 Neuroendocrine/Merkel cell carcinoma 
 Lymphoepithelioma-like carcinoma 

  Fig. 12.4    Bartholin gland squamous cell carcinoma. ( a ) An in situ component is seen arising from the Bartholin gland 
duct. ( b ) Full-thickness dysplasia with keratinization is seen       

  Fig. 12.5    Bartholin gland adenocarcinoma. ( a ) A proliferation of strands and nests of epithelial neoplastic cells are 
seen associated with a mucinous background. ( b ) The tumor cells are polygonal and with prominent nucleoli       
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negative for CK20, CK7, CDX2, mammaglobin, 
and Her2/neu. Rare case of primary adenocarci-
noma of the right labium minus has given rise to 
bone metastasis [ 43 ]. Rarely the adenocarcinoma 
would be comprised of clear neoplastic cells 
[ 40 ]. In this instance, a metastatic clear cell ade-
nocarcinoma from the kidney or ovary needs to 
be excluded.

      Adenoid Cystic Carcinoma 
 Salivary gland-type carcinomas rarely arise from 
the Bartholin gland, and they most commonly are 
adenoid cystic carcinoma [ 44 – 56 ], combined 
adenoid cystic and squamous cell carcinoma 
[ 57 ], polymorphous low-grade adenocarcinoma 
[ 58 ], salivary gland-type basal cell adenocarci-
noma [ 59 ], and low-grade epithelial- myoepithelial 
carcinoma [ 60 ]. 

 Adenoid cystic carcinoma of the vulva is a 
rare tumor [ 44 – 56 ], and one must exclude the 
possibility of metastasis before rendering the 
diagnosis of primary adenoid cystic carcinoma 
of the vulva. Some do consider that adenoid 
cystic carcinoma can arise from anogenital 
mammary- like glands [ 61 ]. The sizes of the 
tumor range from 0.5 to 4 cm [ 50 ]. The clinical 
presentation can be nonspecifi c including pain, 
burning sensation, palpable mass, or pruritus; 
and it is frequently misdiagnosed and treated as 
an infected Bartholin gland or cyst [ 62 ]. The 
treatment often includes local excision and rad-
ical vulvectomy, with or without regional 
lymph node dissection [ 55 ]. The overall sur-
vival is excellent with the 5-year and 10-year 
survival rates being 47–83 % and 33–38 %, 
respectively [ 50 ]. The bone and lung are the 
most common sites of metastasis; and the liver, 
kidney, and brain are less frequently involved 
sites [ 56 ]. 

 Histopathologically, the growth pattern can be 
cribriform, tubular, solid, or a combination of 
these (Fig.  12.6 ). Perineural invasion is a com-
mon histologic feature which accounts for the 
frequent recurrence. In their series of 17 cases, 
Milchgrub et al. [ 56 ] reported that the histologic 
pattern, whether classical, tubular, or mixed, did 
not predict survival. CD117 expression is noted 
in invariably all adenoid cystic carcinomas [ 63 ]. 

MYB immunostain has recently been reported to 
be specifi c for adenoid cystic carcinoma although 
the sensitivity is only 65 % [ 64 ] (see Vignette 1 at 
the end of this chapter).

      Other Salivary Gland-Type Carcinomas 
 Basal cell adenocarcinoma of the salivary gland 
is a low-grade neoplasm showing myoepithelial 
differentiation. There has been one rare case with 
similar histology reported in the vulva [ 59 ]. 
Tumor lobules with peripheral palisade were 
comprised of two types of cells. The small and 
basaloid cells at the periphery had a myoepithe-
lial phenotype and were SMA and calponin posi-
tive. The inner cells had abundant amphophilic 
cytoplasm and were positive for keratin CAM5.2 
and 34betaE12 [ 59 ]. The lack of epidermal con-
nection and the myoepithelial phenotype are 
helpful distinguishing features from an adenoid 
basal cell carcinoma. Squamous differentiation, 
which can be seen in basal cell adenocarcinoma, 
is typically absent in the solid variant of adenoid 
cystic carcinoma. 

 Similarly, in two cases of low-grade epithelial- 
myoepithelial carcinoma reported by McCluggage 
et al. [ 60 ], normal Bartholin gland tissue was seen 
at the periphery. Tubular, trabecular, and insular 
patterns were comprised of outer myoepithelial 
cells (p63+, calponin+, SMA+) and inner cuboi-
dal epithelial cells (broad- spectrum keratin+, 
EMA+). Both cases were strongly positive for 
CD117.  

  Fig. 12.6    Adenoid cystic carcinoma. A cribriform archi-
tecture is noted       
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   Transitional Cell Carcinoma 
 Rare cases of transitional cell carcinomas have 
been reported originating from the duct of 
Bartholin glands [ 65 – 67 ]. A progression from low-
grade dysplasia to invasive transitional cell carci-
noma was described in the case report by Fujiwaki 
[ 67 ]. The transitional cell carcinoma of Bartholin 
gland would have similar histologic features as 
noted in transitional cell carcinomas of other sites.  

   Neuroendocrine or Merkel Cell Carcinoma 
 Neuroendocrine carcinoma or Merkel cell carci-
noma can rarely involve the vulvar skin and 
arise  from the Bartholin gland [ 68 – 70 ]. Clinically, 
it can mimic a Bartholin gland abscess [ 71 ]. 
Histologically, a tumor is composed of neoplastic 
cells with scant cytoplasm and granular chroma-
tin, frequent mitotic fi gures, and apoptotic bodies 
(Fig.  12.7a ). The neoplastic cells    express cytoker-
atin 20 in a perinuclear dot-like pattern (Fig.  12.7b ) 
and exhibits positivity for wide- spectrum and low 
molecular weight cytokeratins, EMA, and neuro-
endocrine markers including chromogranin, syn-
aptophysin, and neuron- specifi c enolase [ 72 ]. The 
differential diagnosis would include a metastatic 
small cell carcinoma from other sites.

      Lymphoepithelioma-Like Carcinoma 
 In the four reported cases of lymphoepithelioma- 
like carcinoma of the vulva [ 73 – 76 ], syncytial 
sheets of epithelial cells of variable shapes were 
infi ltrated by a notable number of lymphocytes 

and plasma cells. The tumor cells had large nuclei, 
vesicular chromatin, and prominent nucleoli. In 
one case, a transition from neoplastic cells to 
Bartholin gland acini was seen [ 73 ]. The tumor 
cells expressed epithelial markers including kera-
tins AE1/AE3 and epithelial membrane antigen 
[ 73 ]. CD3 and CD20 demonstrated a mixed infi l-
trate of T and B lymphocytes within the associ-
ated infl ammatory infi ltrate [ 73 ]. The association 
with Epstein-Barr virus as in undifferentiated car-
cinoma of other sites has not been documented 
for these tumors from the vulva [ 73 – 75 ].      

  Fig. 12.7    Merkel cell carcinoma. ( a ) The neoplastic cells have scant cytoplasm, granular nuclear chromatin, frequent 
mitotic fi gures, and apoptotic bodies. ( b ) Cytokeratin 20 demonstrates dot-like perinuclear positivity       

 Summary 
     Clinical Presentation 
•    A slow-growing tumor with marked ten-

dency for perineural and local invasion.  
•   The main clinical complaint is itching 

and burning sensation.     
   Histologic Features 
•    The most common histologic subtypes 

are squamous cell carcinoma and 
adenocarcinoma.  

•   Adenoid cystic carcinoma is the most 
common from the salivary gland-type 
carcinomas arising in Bartholin gland.     

   Differential Diagnosis 
•    Metastatic carcinoma to Bartholin gland       

 

M.P. Hoang et al.



363

   Other Lesions of Bartholin Gland 

 Bartholin gland may rarely be secondarily 
involved by neoplastic cells in extramammary 
Paget disease or melanoma, display metaplastic 
changes (squamous, apocrine, or intestinal meta-
plasia) in long-standing infl ammatory processes 
of the vulva, and show alterations resembling 
those seen in salivary glands in necrotizing 
sialometaplasia.   

   Paraurethral (Skene) Gland Cyst 
and Prostatic-Type Tissue 
of the Vulva 

 The skene gland is a paired organ located on 
either side of the urethral meatus, representing 
the female homologue of the male prostate. 
Paraurethral gland cyst results from cystic 
 dilatation of the duct of the gland. This 1–2 cm-

sized lesion is asymptomatic and involves the 
upper lateral introitus [ 77 ,  78 ]. 

 There have been three cases of prostatic-type 
tissue involving the vulva reported in the litera-
ture [ 79 ,  80 ]. The ages of these patients ranged 
from 43 to 54 years [ 79 ,  80 ]. The lesion appeared 
as intermittent pea-sized bilateral swellings next 
to or near the urethral meatus which occasionally 
discharged pus-like material. It has been specu-
lated that these benign lesions are derived from 
the Skene glands and misplaced during embryo-
logic development [ 80 ]. 

   Histologic Features 

 The skene gland is comprised of two layers of 
epithelium with the outer being columnar and 
contains eosinophilic secretion (Fig.  12.8a, b ). 
Skene gland cyst is derived from the duct, and the 
wall is lined by either transitional or stratifi ed 
squamous epithelium with rare mucinous cells 
(Fig.  12.9a, b ). In the case of prostatic-type tissue 
of the vulva, there are small lobular clusters of 
benign glands within the superfi cial dermis, 
focally in continuity with the base of the epider-
mis, lined by a double-layered epithelium con-
taining PAS-positive bright, eosinophilic 
cytoplasmic granules in some of the luminal 
cells, resembling Paneth cell-like change 
(Fig.  12.10a, b ). The glands are positive for 
prostate- specifi c antigen (PSA) and prostatic acid 
phosphatase (PAP) [ 79 ,  80 ].

        Differential Diagnosis 

 Skene gland hyperplasia (analogous to benign 
prostatic hyperplasia in male) (Fig.  12.11a, b ) 
and adenocarcinoma are rare entities [ 81 ,  82 ]. 
The adenocarcinomas presented as periurethral 
masses and are associated with elevated preoper-
ative serum PSA level [ 83 ]. The tumor cells are 
also positive for PSA and PAP immunostains 
[ 84 ]. Urethral diverticula are lined also by transi-
tional epithelium originating from the lower 
 segment of the urethra, and only clinical fi ndings 
and imaging are able to separate these diseases.      

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    A clinically diagnosed Bartholin gland 

cyst refractory to treatment needs to be 
biopsied to rule out a carcinoma, espe-
cially in a postmenopausal woman.  

•   It appears that the stage of the disease 
will defi ne the prognosis over the histo-
logic type of tumor.     

   Pathology Interpretation Pearls 
•    Criteria for diagnosing primary carci-

noma of Bartholin gland: (1) presence 
of areas of apparent transition from nor-
mal to neoplastic elements, (2) involve-
ment of areas of the Bartholin gland and 
origin histologically compatible from 
the gland, (3) no evidence of a concur-
rent primary tumor elsewhere     

   Immunohistochemical/Molecular Findings 
•    Bartholin gland carcinoma is typically 

ER+ and PR+.  
•   Although specifi c, MYB immunostain 

is detected in only 65 % of adenoid 
 cystic carcinomas.       
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  Fig. 12.9    ( a ,  b ) Skene gland cyst. Derived from the duct, the lining of the cyst is comprised of stratifi ed squamous 
epithelium       

  Fig. 12.8    ( a ,  b ) Skene gland. Two layers of epithelium and eosinophilic secretion are seen       

  Fig. 12.10    ( a ,  b ) Prostatic-type tissue of the vulva. Lobular clusters of benign glands within the superfi cial dermis 
lined by a double-layered epithelium (Courtesy of Colin J.R. Stewart, FRCPA, Perth, Western Australia, Australia)       
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   Cyst of the Canal of Nuck 
(Mesothelial Cyst) 

 The cyst of the canal of Nuck, also known as 
hydrocele of the canal of Nuck, was fi rst 
described in 1691 by the Dutch anatomist Anton 
Nuck [ 85 ]. The canal of Nuck is a cystic rem-
nant of the processus vaginalis peritonei repre-
senting a rudimentary sac of peritoneal 
mesothelium carried down by the round liga-
ment as it passes through the inguinal canal and 
inserts into the labium majus [ 86 ]. Failure in 
obliteration of this structure during the fi rst year 
of life results in blockage and cystic dilatation [ 87 ]. 

 Summary 
     Clinical Presentation 
•    Prostatic-type tissue of the vulva: inter-

mittent and bilateral swellings near or at 
the urethral meatus     

   Histologic Features 
•    The wall of Skene gland cyst is com-

prised of transitional or stratifi ed squa-
mous epithelium with rare mucinous 
cells.  

•   Prostatic-type tissue of the vulva: small 
lobular clusters of benign glands, with 
double- layered epithelium, within the 
superfi cial dermis.     

   Differential Diagnosis 
•    Skene gland hyperplasia  
•   Urethral diverticula       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Skene gland represents the female 

homologue of the male prostate.  
•   The adenocarcinomas arising from 

Skene gland are associated with ele-
vated preoperative serum prostatic spe-
cifi c antigen level.     

  Fig. 12.11    Hyperplasia of paraurethral Skene glands. ( a ) Hyperplasia of the glandular as well as the stromal compo-
nents is seen similar to prostatic hyperplasia. ( b ) The glandular epithelium expresses prostatic acid phosphatase (×100)       

   Pathology Interpretation Pearls     
•    Prostatic-type tissue of the vulva: small 

clusters of benign glands are lined by a 
double-layered epithelium containing 
PAS-positive bright, eosinophilic cyto-
plasmic granules in some of the luminal 
cells, resembling Paneth cell-like 
change.     

   Immunohistochemical/Molecular Findings 
•    The ectopic prostatic glands are positive 

for prostate-specifi c antigen and pros-
tatic acid phosphatase.       
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Three types of cyst of the canal of Nuck have 
been reported: (1) the type that does not have 
patency between the cyst and peritoneal cavity, 
(2) the type with patency, and (3) the “hourglass 
type” that consisted of two cysts with the proxi-
mal one connected to the peritoneal cavity [ 88 ]. 

 Patients, usually girls or young women, pres-
ent with an asymptomatic, nontender swelling 
(average of 3 cm, up to 7 cm) in the groin or, 
rarely, with a mass in the labium majus or mons 
pubis. Clinically, these lesions are commonly 
mistaken for inguinal hernia [ 89 ,  90 ]. Anecdotal 
cases of endometriosis and ectopic pregnancy 
developed in association with the cyst of the 
canal of Nuck have been reported [ 91 – 93 ]. 
Aspiration of the cyst causes recurrence; thus, 
surgical excision and ligation of the neck of pro-
cessus vaginalis is the standard treatment [ 88 ]. 

   Histologic Features 

 The wall of the cyst is lined by low cuboidal cells 
and surrounded by loosely cellular fi brous tissue. 
The epithelium is of mesothelial origin; thus, it is 
immunoreactive for calretinin and D2-40. Stromal 
fi brosis and hemosiderin deposition can be seen.  

   Differential Diagnosis 

 The clinical differential diagnosis includes round 
ligament cysts, varicosities of the round ligament, 
inguinal herniation of the ovary, epidermoid cyst, 
and abscesses. Defi nitive diagnosis can be made 
with ultrasonography or MRI [ 90 ,  92 ,  94 ].     

   Mesonephric-Like Cyst 
and Ciliated Cyst 

 Mesonephric-like (mesonephric Gartner) cyst is 
a rare cystic lesion of presumed mesonephric/
Wolffi an origin that involves the lateral aspect of 
the vulva and vagina and manifests itself as a 
thin-walled, translucent cyst containing clear 
fl uid [ 95 ]. Ciliated cyst of the vulva is a rare 
lesion that has been reported in association with 
Stevens-Johnson syndrome, chronic infl amma-
tion, and 5FU therapy [ 96 ]. 

   Histologic Features 

 The wall of a mesonephric-like or Gartner cyst is 
lined by cuboidal to columnar non-ciliated epi-
thelium (Fig.  12.12a, b ), whereas the ciliated cyst 
is lined by tubal- or endometrial-type epithelium 
(Fig.  12.13a, b ). The ciliated cyst of the vulva can 
be distinguished from endometriosis by the lack 
of endometrial-type stroma.

        Other Epithelial Cysts 

 Cysts derived from the overlying epidermis, hair 
follicles, and apocrine glands include epidermoid 
cyst (Fig.  12.14 ), pilar or trichilemmal cyst, 
 dermoid cyst (Fig.  12.15 ), and hidrocystoma [ 97 ]. 

 Summary 
     Clinical Presentation 
•    An asymptomatic and nontender mass in 

the labium majus or mons pubis     
   Histologic Features 
•    The wall of the cyst is lined by low 

cuboidal cells and surrounded by loosely 
cellular fi brous tissue.     

   Differential Diagnosis 
•    Inguinal hernia       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Equivalent of the hydrocele in males.  
•   Defi nitive diagnosis can be made with 

ultrasonography or magnetic resonance 
imaging.  

•   Aspiration of the cyst causes recur-
rence; thus, surgical excision is the 
treatment of choice.     

   Pathology Interpretation Pearls 
•    The epithelium is of mesothelial origin.     
   Immunohistochemical/Molecular Findings 
•    The epithelial cells are positive for cal-

retinin and D2-40.       
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  Fig. 12.12    ( a ,  b ) Gartner or mesonephric-like cyst. The wall is comprised of simple cuboidal or low columnar 
epithelium       

  Fig. 12.13    ( a ,  b ) Ciliated cyst. The cyst is lined by ciliated columnar epithelium       

  Fig. 12.14    Epidermoid cyst. The cyst wall is comprised 
of squamous epithelium containing a granular layer       

  Fig. 12.15    Dermoid cyst. Hair follicles are seen inserting 
into the wall of the cyst       
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Epidermoid cysts are often located in the labium 
majus and clitoris and occur as a result of trauma 
[ 98 ]. These cysts could develop many years after 
the initial injury [ 99 ,  100 ]. A rare presentation of 
clitoromegaly has been reported [ 101 ]. Less com-
mon entities include steatocystoma and cysts of 
anogenital mammary-like glands (previously 
reported as milk cysts of supernumerary mam-
mary glands) [ 102 ]. Chuang et al. [ 103 ] described 
a case of multiple pigmented follicular cysts of the 
vulva, characterized by a stratifi ed squamous epi-
thelium with epidermoid keratinization contain-
ing multiple pigmented hair shafts and laminated 
keratin. Rare examples of apocrine cystadenoma 
and  pigmented hidrocystoma derived from vulvar 
eccrine secretory coils have been reported by 
Glusac [ 104 ] and Kamishima [ 105 ], respectively.

       Miscellaneous Lesions 

   Mucinous Metaplasia of the Vulva 

 First reported by Coghill et al. [ 106 ], mucinous 
metaplasia is an extremely rare condition occur-
ring in conjunction with an infl ammatory pro-
cess, strongly suggesting that it represents a 
secondary metaplastic phenomenon. There are 
distinctive clinical features. In the reported cases, 
mucinous metaplasia was found in females 60 
years old and older in association with Zoon vul-
vitis and lichen sclerosus [ 106 – 108 ]. 

   Histologic Features 
 Columnar mucinous cells focally replacing the 
stratifi ed squamous epithelium are present 
accompanied by features of Zoon vulvitis and 
lichen sclerosus [ 107 ,  108 ] (Fig.  12.16 ). The 
mucinous cells are decorated by mucin stains 
(e.g., Alcian blue) and periodic acid-Schiff 
with diastase digestion and are immunoreactive 
for CK7, CEA, EMA, estrogen receptors, and 
CAM5.2 [ 109 ].

      Differential Diagnosis 
 Toker cells can be found in the vulva; they can be 
differentiated from mucinous metaplasia by the 
absence of an associated infl ammatory process. 
The most important differential diagnosis is extra-

mammary Paget disease (EMPD) (see Chap.   11    ). 
The absence of nuclear atypia, adnexal involve-
ment, preservation of nuclear polarity, confi ne-
ment of mucin containing cells to the epidermis, 
and predominant location of the cells in the upper 
layers of the epithelium distinguish mucinous 
metaplasia from EMPD [ 109 ]. Mucinous meta-
plastic epithelium would exhibit a similar immu-
noprofi le to EMPD – express CK7, CEA, and 
EMA; however, a band-like pattern of mucinous 
metaplastic epithelium is different from the scat-
tered pattern within a preserved squamous epithe-
lium of EMPD. In addition, nuclear pleomorphism 
and Ki-67-positive mucinous cells in the superfi -
cial epithelial layers are features of EMPD. In 
contrast to vulval intraepithelial neoplasia with 
mucinous differentiation, mucinous metaplasia of 
the vulva has not been shown to be associated 
with HPV or exhibit cytologic atypia [ 109 ].     

  Fig. 12.16    Mucinous metaplasia. Columnar mucinous 
cells are seen instead of squamous epithelium (Courtesy 
of Dr. Maria Teresa Fernandez Figueras, Department of 
Anatomic Pathology, Hospital Universitari Germans Trias 
i Pujol, Barcelona, Spain)       

 Summary 
     Clinical Presentation 
•    In postmenopausal females     
   Histologic Features 
•    Mucinous cells replacing squamous epi-

thelial cells, especially in the upper part     
   Differential Diagnosis 
•    Vulvar Toker cells  
•   Extramammary Paget disease  
•   Vulval intraepithelial neoplasia with 

mucinous differentiation       
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   Endometriosis 

 Endometriosis can be seen in the vulva often at 
sites of trauma [ 110 ]. These lesions can become 
hemorrhagic nodules due to the cyclical bleed-
ing. The histologic features are similar to endo-
metriosis at other sites of the body. These 
include endometrial glands and stroma with 
hemosiderin- laden macrophages (Fig.  12.17a, 
b ). Decidualization can be observed in women 
under progesterone treatment and pregnancy. 
The lack of cytologic atypia and the presence of 
endometrial- type stroma surrounding these 
glands would be distinguishing features from 
an adenocarcinoma, although rarely an adeno-
carcinoma can arise in the setting of endome-
triosis [ 111 ]. This endometrioid adenocarcinoma 
is indistinguishable from primary endometrial 
and ovarian endometrioid carcinomas; there-
fore, metastatic disease from the uterus or the 
ovary should always be excluded by clinical 
work-up.

      Vestibular Papillomatosis 

 Vestibular papillomatosis is likely a normal ana-
tomic variation of the vulva with no known sig-
nifi cant associations. It has been postulated that 
vestibular papillomatosis represents the female 
equivalent of pearly penile papules in men [ 112 –
 114 ]. This condition has been found in 1–33 % of 
healthy young women. The lesions are mainly 
found in the vestibule and represent as soft, small 
(1–3 mm), asymmetrically distributed papules, 
having the same color as the adjacent mucosa. 
Larger lesions can be seen in pregnancy [ 112 , 
 115 ]. The role of HPV in these lesions remains 
unclear. While DNA was not detected in these 
lesions by Southern blot hybridization in one 
study [ 116 ], a recent study using polymerase 
chain reaction demonstrated the presence of 
HPV16 DNA in 39 % of studied cases [ 112 ]. 

   Histologic Features 
 There is a loose connective fi brovascular tissue 
covered by unremarkable squamous epithelium 
(Fig.  12.18a ). Viral cytopathic effect is not noted 
within the squamous epithelium (Fig.  12.18b ).

      Differential Diagnosis 
 From a clinical perspective, unlike warts, the 
bases of individual papules are broad, and the 
papules remain unchanged upon application of 
5 % acetic acid.     

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Incidental fi nding in the setting of Zoon 

vulvitis or lichen sclerosus     
   Pathology Interpretation Pearls 
•    A band- like pattern of mucinous meta-

plastic epithelium is different from the 
scattered pattern within a preserved 
squamous epithelium of EMPD.  

•   Nuclear pleomorphism would be a fea-
ture of EMPD.     

   Immunohistochemical/Molecular Findings 
•    The mucinous cells stain positive for 

mucin (e.g., Alcian blue) and periodic 
acid-Schiff with diastase  digestion 
stains.  

•   Express CK7, CEA, and EMA – a simi-
lar immunoprofi le to EMPD.  

•   Ki-67 positive mucinous cells in the 
superfi cial epithelial layers are seen in 
EMPD.       

 Summary 
     Clinical Presentation 
•    Soft, small (1–3 mm) papules in the ves-

tibule with the same color as the adja-
cent mucosa     

   Histologic Features 
•    Loose connective fi brovascular tissue 

covered by unremarkable squamous 
epithelium     

   Differential Diagnosis 
•    Condyloma or genital warts       
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  Fig. 12.18    Vestibular papillomatosis. ( a ) A polypoid squamous mucosa is seen. ( b ) There is no evidence of human 
papilloma virus cytopathic effect within the squamous epithelium       

  Fig. 12.17    ( a ,  b ) Endometriosis. Endometrial glands surrounded by a stroma containing hemosiderin-laden 
macrophages       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Likely a normal anatomic variation of 

the vulva  
•   The female equivalent of pearly penile 

papules in men     
   Pathology Interpretation Pearls 
•    The papilla is formed by normal ele-

ments of the vestibule; this supports the 
position that it is an anatomic variation 
of the normal vulva.     

   Immunohistochemical/Molecular Findings 
•    The role of HPV in these lesions 

remains unclear.       

   Carcinoma of Cloacogenic Remnants 

 Novak and Woodruff were the fi rst to suggest that 
cloacogenic remnants can be found in the vulva 
[ 117 ]. Tiltman and Knutzen [ 118 ] subsequently 
proposed that villoglandular adenocarcinomas 
can rarely develop from these embryonic rests 
and they are characterized by villoglandular pat-
tern as well as an enteric phenotype. There have 
been approximately 10 cases of vulvar cloaco-
genic carcinoma reported in the literature 
 [ 119 – 126 ]. The ages of these patients ranged 
from 43 to 80 years (median 57 years). The clini-
cal course appears to be indolent after radical 
vulvectomy or wide local excision. Inguinal 
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lymph node dissection was done in fi ve reported 
cases [ 118 ,  120 – 122 ], and ipsilateral metastasis 
was noted in only one case [ 118 ]. 

   Histologic Features 
 Cloacogenic remnant is characterized by colum-
nar cells with prominent brush border and with 
admixed goblet cells and endocrine cells. The 
associated adenocarcinoma tends to be superfi -
cial with direct continuity with the epidermis 
[ 119 ,  120 ,  122 ] (Fig.  12.19a ). Glands lined by 
columnar epithelium containing goblet cells and 
with intraluminal neutrophils are seen 
(Fig.  12.19b ). Endocrine cells are highlighted by 
chromogranin [ 119 ]. The tumor cells are typi-
cally positive for CAM5.2, CK7, and CK20 and 
focally for polyclonal CEA and negative for ER 
and PR [ 119 ,  120 ].

      Differential Diagnosis 
 The differential diagnosis includes a metastatic 
carcinoma from a colonic primary. Since the pri-
mary and metastatic tumors would exhibit a simi-
lar immunoprofi le, clinical work-up is necessary.     

   Granular Cell Tumor 

 Originally reported in 1926 by Abrikossoff as a 
smooth muscle tumor, i.e., granular cell myoblas-
toma, granular cell tumor is now known as a 
Schwann cell-related neoplasm [ 127 ,  128 ]. 
Approximately 10 % of GCTs involve the vulva 

  Fig. 12.19    Cloacogenic carcinoma. ( a ) An adenocarcinoma with associated extracellular mucin is seen in the dermis 
and connects to the epidermis. ( b ) The neoplastic glands are lined by columnar epithelium containing goblet cells       

 Summary 
     Clinical Presentation 
•    The clinical course of these cases 

appears to be indolent after radical vul-
vectomy or wide local excision.     

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Clinical work-up is necessary to distin-

guish cloacogenic carcinoma of the 
vulva from a metastatic colonic 
adenocarcinoma.     

   Pathology Interpretation Pearls 
•    Cloacogenic carcinoma of the vulva 

tends to be superfi cial with direct conti-
nuity with the epidermis.     

   Immunohistochemical/Molecular Findings 
•    The tumor exhibits a colonic pheno-

type: CK7+, CK20+, CDX2+.       

   Histologic Features 
•    Glands lined by columnar epithelium 

containing goblet cells and with intralu-
minal neutrophils are seen.     

   Differential Diagnosis 
•    Metastatic colonic carcinoma       
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[ 129 ]. Granular cell tumors often present as 
small, slow-growing, poorly circumscribed, soli-
tary, and painless nodules associated with pruri-
tus and overlying cutaneous hyperpigmentation. 
Multicentric tumors can be seen in 10–15 % of 
cases [ 130 ,  131 ], and they can occur at the same 
time or over many years. Familial cases of granu-
lar cell tumor have been rarely reported [ 132 ]. In 
a series of 17 vulvar GCTs, the average age at 
presentation was 46 years, and 84 % of the 
patients were African-American [ 131 ]. The most 
common location was the labia majora with an 
average tumor size of 2.1 cm [ 131 ]. The general 
surgical approach for vulvar GCT is wide local 
excision with a low risk of recurrences [ 129 ]. 

   Histologic Features 
 Gross examination of these tumors reveals non-
encapsulated and well-defi ned white to yellow 
dermal/submucosal nodule with extension to the 
subcutis. The overlying epidermis can exhibit 
marked pseudoepitheliomatous hyperplasia and 
can be misdiagnosed as squamous cell carcinoma 
[ 133 ] (Fig.  12.20 ). Sheets of large, polygonal-to- 
elongated tumor cells with abundant, granular 
eosinophilic cytoplasm and small central hyper-
chromatic nuclei are seen in the dermis, either in 
a pushing, nodular, or infi ltrative fashion 
(Fig.  12.21 ). The cytoplasmic granules, repre-
senting phagolysosomes, are typically positive 

for periodic acid-Schiff (PAS) stain and diastase 
resistant. The entrapment of adnexal structures 
and perineural involvement can be identifi ed. 
The tumor cells express S100, neuron-specifi c 
enolase, laminin, and CD68; yet they are nega-
tive for neurofi lament and glial fi brillary acidic 
protein [ 134 ].

       Differential Diagnosis 
 The differential diagnosis would include an atyp-
ical granular cell tumor and a malignant granular 
cell tumor. Two cases of atypical GCTs have 
been reported in the vulva [ 135 ]. The presence of 
metastasis is the only reliable criterion for malig-
nancy, and there have been rare cases of vulvar 
malignant granular cell tumor with widespread 
metastases in one case and regional lymph node 
metastases in the other [ 136 ,  137 ]. Some have 
proposed to diagnose a granular cell tumor as 
benign in the absence of the following histologic 
features: spindling of the tumor cells, high 
nuclear-to-cytoplasmic ratio, diffuse nuclear 
pleomorphism, prominent nucleoli, necrosis, and 
mitotic activity greater than 2 per 10 high-power 
fi elds at 200× [ 138 ]. It has been suggested that a 
GCT be classifi ed as atypical when one or two of 
these features are present and as malignant when 
three or more are seen [ 138 ]. Although both alve-
olar soft part sarcoma and GCTs express TFE3, 
only GCTs express S100, Sox10, inhibin, nestin, 
and calretinin [ 139 ].     

  Fig. 12.20    Granular cell tumor. Pseudoepitheliomatous 
hyperplasia of the overlying epidermis can pose a diag-
nostic pitfall       

  Fig. 12.21    Granular cell tumor. Polygonal neoplastic 
cells with abundant cytoplasm and central nuclei       

  

M.P. Hoang et al.



373

   Hidradenitis Suppurativa 

 Hidradenitis suppurativa (HS) is a recurrent and 
chronic disease that preferentially involves sites 
rich in apocrine or mammary-like glands includ-

ing the axillary, mammary, inframammary, ingui-
nal, pubic, perineal, and perianal regions [ 140 ]. Its 
prevalence has been estimated to be 1–4 % [ 141 , 
 142 ]. There is an association of HS with other fol-
licular occlusion disorders (acne conglobata, dis-
secting cellulitis of the scalp, and pilonidal sinus) 
forming the so-called follicular occlusion tetrad 
[ 143 ], Crohn disease, smoking, and obesity [ 140 ]. 
In a large retrospective series of over 2,000 
patients, there is a 50% increased risk for malig-
nancy and a 4.6-fold increase in developing SCC; 
however, smoking might play a role in this [ 144 , 
 145 ]. The lesions are initially tender subcutaneous 
nodules that progress to painful abscesses with 
draining sinuses and then heal, resulting in dermal 
fi brosis and contractures. The diagnosis can typi-
cally be made based on clinical criteria including 
chronicity of disease, unresponsiveness to antibi-
otic treatment, double comedones, and sinus and 
scarring formation. The treatment for HS can be 
either medical or surgical ones [ 140 ]. 

   Histologic Features 
 Studies involving careful histologic examination 
have concluded that HS is likely a disease of fol-
licular origin [ 146 ,  147 ]. Acute folliculitis and 
perifolliculitis are seen in the early lesions 
(Fig.  12.22a ). A dense and mixed infl ammatory 
infi ltrate and often abscess formation are present 
in established lesions (Fig.  12.22b ). Secondary 
involvement of apocrine glands can be seen in 
12 % of cases (Fig.  12.22c ) and eccrine glands in 
25 % [ 146 ]. Sinus tracts and associated infl amed 
granulation tissue and fi brosis are chronic histo-
logic features (Fig.  12.23a, b ).

       Differential Diagnosis 
 Hidradenitis suppurativa can be distinguished 
from other entities based on the clinical presen-
tation of lesions, characteristic locations, treat-
ment unresponsiveness to antibiotics, and 
recovery of multiple bacterial species rather than 
one on culture. An infl amed and ruptured 
Bartholin cyst would be a localized lesion in 
contrast to the multifocal nature of HS. Crohn 
disease would have accompanied gastrointesti-
nal symptoms. Microbiology cultures would be 
helpful in separating HS from various types of 
infections.               

 Summary 
     Clinical Presentation 
•    Small, slow-growing, solitary, and pain-

less nodule in the dermis and/or subcu-
taneous tissue     

   Histologic Features 
•    A proliferation of large, polygonal-to-

elongated tumor cells with abundant, 
granular eosinophilic cytoplasm and 
small central hyperchromatic nuclei     

   Differential Diagnosis 
•    Atypical and malignant granular cell 

tumor  
•   Alveolar soft part sarcoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Multicentric tumors can be seen in 

10–15 % of cases.  
•   Multiple tumors can appear at the same 

time or over many years.     
   Pathology Interpretation Pearls 
•    Of the following histologic features: 

spindling of the tumor cells, high 
nuclear-to-cytoplasmic ratio, diffuse 
nuclear pleomorphism, prominent nucle-
oli, necrosis, and mitotic activity greater 
than 2 per 10 high-power fi elds at 200×:

   Benign: none  
  Atypical: 1–2 features  
  Malignant: 3 or more features     

•   The overlying epidermis can exhibit 
marked pseudoepitheliomatous hyper-
plasia and can be misdiagnosed as squa-
mous cell carcinoma.     

   Immunohistochemical/Molecular Findings 
•    Although 91 % of alveolar soft part sar-

coma and GCTs express TFE3, only GCTs 
express S100, Sox10, inhibin, and nestin.       
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  Fig. 12.22    Hidradenitis suppurativa. ( a ) An early lesion 
is typically an acute folliculitis. ( b ) An established lesion 
is characterized by dense and mixed infl ammatory infi l-

trate with abscess formation. ( c ) Suppurative infl amma-
tion is seen involving the apocrine glands       

  Fig. 12.23    ( a ,  b ) Hidradenitis suppurativa. Chronic changes include sinus tract formation, infl amed granulation tissue, 
and fi brosis       

 Summary 
     Clinical Presentation 
•    Women in the second or third decades 

of life.  
•   Axilla is the most commonly affected site.     
   Histologic Features 
•    Early: acute folliculitis and perifolliculitis  
•   Established: a dense and mixed infl am-

matory infi ltrate and often with abscess 
formation  

•   Chronic: sinus tracts and fi brosis     
   Differential Diagnosis 
•    Infl amed and ruptured Bartholin cyst  
•   Crohn disease  
•   Infections       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Affects sites rich in apocrine or mam-

mary-like glands including the axillary, 
mammary, inframammary, inguinal, 
pubic, perineal, and perianal regions.  

•   Double comedones are typical of the 
disease.  

•   Follicular occlusion is the likely 
etiology.  

•   Bacteria are colonizers and not the etio-
logic agents.       
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 Vignette 1 
  Clinical History:  A 56-year-old woman presented with a deeply situated left vulvar lesion and 
3-month history of dyspareunia. An excision was performed which revealed a 2 × 1.5 × 1 cm 
rubbery nodule. The cut surface was lobulated, fi rm, and tan brown. Subsequent left pelvic and 
external iliac lymph node dissection demonstrated no evidence of metastatic carcinoma. 

  Microscopic Description:  Histologically, a cribriform pattern composed of nests of cells 
arranged concentrically around gland-like spaces containing eosinophilic materials and/or 
mucin is seen (Fig.  12.24 ). Perineural invasion is identifi ed. The tumor is diffusely positive for 
CD117 and focally for MYB (Fig.  12.25 ).

  Fig. 12.24    Vignette 1. A tumor with a cribriform archi-
tecture is present in the deep dermis and subcutaneous 
tissue       

 Case Vignettes

  Fig. 12.25    Vignette 1. Nuclear MYB staining in the 
tumor cells       

(continued)

 

 

12 Cysts, Glandular Lesions, and Others



376

     Diagnosis:  Adenoid cystic carcinoma 

  Discussion:  Despite CD117 expression in invariably all adenoid cystic carcinoma,  KIT  muta-
tion has not been documented in ACC of various anatomical sites [ 63 ,  148 ]. Recently Persson 
and colleagues [ 149 ] have shown a characteristic translocation between  MYB  and  NFIB  genes 
in adenoid cystic carcinomas. This fusion is between  MYB  or myeloblastosis viral oncogene 
homologue and  NFIB  or nuclear factor IB gene. This fusion occurs in adenoid cystic carcino-
mas from various anatomic locations including the salivary gland, sinonasal cavity, tracheo-
bronchial tree, larynx, breast, and vulva [ 64 ]. Although specifi c, MYB immunostain is detected 
in only 65 % of adenoid cystic carcinomas [ 64 ]. 

 Vignette 2 
  Clinical History:  A 49-year-old female presented with a 2.5 cm nodule on her right labia. 

  Microscopic Description:  An excisional biopsy showed a nodule proliferation of polygonal neo-
plastic cells with abundant and granular cytoplasm (Figs.  12.26  and  12.27 ). Nuclear pleomorphism 
and prominent nucleoli are noted (Fig.  12.28 ). The tumor cells were positive for S100 and negative 
for CD68, keratins AE1/AE3, and desmin.

  Fig. 12.26    Vignette 2. An expansile and nodular tumor 
is seen in the dermis       

  Fig. 12.27    Vignette 2. The tumor is comprised of polyg-
onal neoplastic cells with granular cytoplasm       
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      Diagnosis:  Atypical granular cell tumor 

  Discussion:  When a granular cell tumor has one or two of the following histologic features, it 
has been suggested to diagnose it as an atypical granular cell tumor: spindling of the tumor cells, 
high nuclear-to-cytoplasmic ratio, diffuse nuclear pleomorphism, prominent nucleoli, necrosis, 
and mitotic activity greater than 2 per 10 high-power fi elds at 200× [ 138 ]. When three or more 
of these features are present, the diagnosis of a malignant granular cell tumor should be raised, 
even though the presence of metastasis is the only reliable criterion for malignancy [ 138 ]. 

  Fig. 12.28    Vignette 2. Nuclear pleomorphism and prom-
inent nucleoli are noted       

(continued)

 Vignette 3 
  Clinical History:  A 69-year-old woman presented with white plaques on right vulva. They were 
thought to be molluscum contagiosum clinically. 

  Microscopic Description:  A skin biopsy showed a cup-shaped invagination of acanthotic epi-
dermis with overlying hyperkeratosis (Fig.  12.29 ). Granular keratohyaline clumping and dys-
keratosis are seen (Fig.  12.30 ).

  Fig. 12.29    Vignette 3. A cup-shaped invagination of 
acanthotic epidermis with overlying hyperkeratosis is seen       
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     Diagnosis:  Epidermolytic hyperkeratosis 

  Discussion:  Epidermolytic hyperkeratosis is rare with only few cases being reported in the lit-
erature of epidermolytic hyperkeratosis affecting the female genital tract [ 150 – 155 ]. 
Epidermolytic hyperkeratosis can be seen not only as part of diffuse involvement in congenital 
ichthyosiform erythroderma but also identifi ed in a localized pattern. These patients suffer from 
white hyperkeratotic papules or small plaques. The cutaneous manifestations of generalized or 
localized epidermolytic hyperkeratosis are caused by mutation in the genes encoding keratins 1 
and 10. 

 Epidermolytic hyperkeratosis is characterized by epidermal acanthosis, dissolution of the 
suprabasilar epithelium resulting in perinuclear clear zones, granular keratohyaline clumping, 
hypergranulosis, dyskeratosis, and intracellular eosinophilic globules (“cell within a cell”) 
[ 154 ]. These lesions are frequently confused with HPV lesions such as verruca vulgaris, ver-
ruca plana, and condyloma acuminatum resulting in concern of sexually transmitted disease 
for the patient and unnecessary treatments. 

  Fig. 12.30    Vignette 3. There are granular keratohyaline 
clumping and dyskeratosis       
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           Introduction 

 Fibrous and myofi broblastic vulvar proliferations 
are some of the most common mesenchymal 
tumors of the vulva (Table  13.1 ). They are usu-
ally benign and composed of spindle and stellate- 
shaped cells with a stroma that contains collagen 
and a supportive vascular tree. Many of these 
tumors tend to be restricted to the lower gyneco-
logical anatomic region and are less frequently 
identifi ed in analogous regions in men. As they 
are uncommon and have distinctive and often 
overlapping features, their accurate diagnosis can 
be challenging to the surgical pathologist. 
Ancillary studies such as immunohistochemistry 
may be helpful in their recognition; however, 
they are usually not pathognomonic because of 
similar antigen expression profi les by fi broblasts 
and myofi broblasts. Accordingly, morphology is 
the mainstay for diagnosis.

      Fibroepithelial Stromal Polyp 

   Clinical Features 

 Fibroepithelial stromal polyps often present as an 
incidental lesions that arise in the vulvovaginal 
region. Clinically, they may produce a mass sen-
sation, bleeding, or discharge [ 1 ,  2 ]. 

 They occur in premenopausal women and are 
hormone related; therefore, their development in 
postmenopausal women has been shown to be 
associated with hormone replacement therapy [ 3 , 
 4 ]. The lesions are pedunculated, variable in size, 
and usually do not exceed 5 cm; rare examples of 
tumors as large as 20 cm have been described [ 5 ]. 
Fibroepithelial polyps are usually solitary lesions; 
however, multiple lesions can be seen during 
pregnancy [ 6 ,  7 ]. Treatment is simple excision 
and the risk of local recurrence is very low.  

   Histopathology 

 The gross appearance is that of a fl esh-colored soft 
solid mass that is covered by squamous mucosa or 
skin (Fig.  13.1 ). The lesion has a fi brovascular 
core that contains spindled fi broblasts and scat-
tered multinucleated stellate stromal cells that are 
often distributed close to the overlying epithelium 
without a grenz zone (Figs.  13.2  and  13.3 ). The 
stroma is usually hypocellular and edematous, but 
there can be areas of hypercellularity and limited 
nuclear pleomorphism. Importantly, a minority of 
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polyps during pregnancy may show increased 
stromal cellularity, nuclear atypia, and numerous 
mitotic fi gures (Fig.  13.4 ) [ 8 ]. The overlying epi-
thelium may demonstrate varying degrees of 
hyperplasia [ 4 ,  9 ,  10 ]. The stromal cells are often 

positive for desmin, estrogen receptor (ER), and 
progesterone receptor (PR), and in some cases 
they express CD34 and smooth muscle actin 
(SMA) (Fig.  13.5 ). The lesional cells are negative 
for keratin, S100, myogenin, and MyoD-1 [ 8 ].

          Differential Diagnosis 

 The degree of hypercellularity and nuclear 
 pleomorphism may mimic a malignant process, 
particularly embryonal rhabdomyosarcoma, 
and this explains why some lesions have been 
termed pseudosarcoma botryoides. In distinc-
tion from the botryoides variant of rhabdomyo-
sarcoma, a cellular fi broepithelial polyp does 

  Fig. 13.1    Fibroepithelial polyp is solid, unencapsulated, 
and tan-white       

  Fig. 13.2    Core of fi broepithelial polyp is composed of 
fi brous tissue and blood vessels       

  Fig. 13.3    The fi broepithelial polyp contains scattered 
multinucleated giant cells       

  Fig. 13.4    Pseudosarcomatous fi broepithelial polyp is 
hypercellular and contains cells with enlarged pleomor-
phic nuclei that are mitotically active       

  Fig. 13.5    The spindle and stellate cells of fi broepithelial 
polyps express desmin       
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not have a distinct cambium layer, nor does it 
demonstrate skeletal muscle differentiation by 
light microscopy or immunohistochemically 
[ 3 ]. (See Vignette 3 at the end of this chapter) 
The epithelial hyperplasia and fi ngerlike projec-
tions can mimic a condyloma acuminatum. The 
absence of viral changes such as koilocytes sup-
ports the diagnosis of fi broepithelial stromal 
polyp rather than human papillomavirus (HPV)-
derived infection. 

 The tip of deep-seated aggressive angiomyx-
oma may present as a polypoid mass; however, it 
can be distinguished from fi broepithelial stromal 
polyp by virtue of its infi ltrative growth pattern, 
deep location, presence of a prominent undulat-
ing vascular tree, and the hypocellular and 
 myxoid nature of the tumor.     

   Massive Vulvar Edema 

   Clinical Features 

 The lesion presents as enlargement of the vulva, 
most often bilateral, that may be massive and 
appear as confl uent verrucous lesions. It usually 
affects morbidly obese individuals, and some 
patients may have a history of immobility, preg-
nancy, and hypothyroidism [ 11 – 13 ]. The mean 
age at presentation is 46.5 years [ 14 ]. The 
enlargement is slowly progressive and the overly-
ing skin may ulcerate.  

   Histopathology 

 Grossly the lesion is tan-gray and poorly 
defi ned and ranges from a few to greater than 
20 cm in dimension (Fig.  13.6 ). The epidermis 
may show verrucous hyperplasia or papilloma-
tosis [ 14 ]. The accompanying adipose tissue 
shows thickening of the connective tissue sep-
tae that contain increased amounts of fi bro-
blasts, collagen, myxoid stroma, lymphatics, 
and small- to medium- sized blood vessels 
(Figs.  13.7  and  13.8 ). The fi broblasts are spin-
dle and stellate shaped and contain eosino-
philic cytoplasm and nuclei that have fi ne 
chromatin. The fat may show foci of necrosis 
associated with macrophages, and the blood 
vessels can have a perivascular chronic infl am-
matory infi ltrate.

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Lesions are hormone related and have 

been associated with hormone replace-
ment therapy.  

•   Should be considered in the differential 
diagnosis of vulvar polyps in premeno-
pausal women.     

 Summary 

     Clinical Presentation 
•    Present in premenopausal women  
•   Hormone related  
•   Single mass, may be multiple in 

pregnancy     
   Histopathologic Features 
•    Solid, unencapsulated, and tan-white.  
•   Core composed of fi brous tissue and 

blood vessels.  
•   Scattered multinucleated giant cells are 

characteristic.     
   Differential Diagnosis 
•    Embryonal rhabdomyosarcoma  
•   Condyloma acuminatum       

   Pathology Interpretation Pearls 
•    Hypocellular and edematous stroma 

without a grenz zone, but can be hyper-
cellular and with nuclear pleomorphism 
in pregnancy.  

•   Squamous mucosa may demonstrate 
reactive hyperplasia that should not be 
confused with squamous cell carcinoma 
or viral changes.       
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        Differential Diagnosis 

 The main lesion in the differential diagnosis is 
aggressive angiomyxoma. Distinguishing fea-
tures are the presence of the tortuous and dilated 
lymphatics present in massive vulvar edema and 
the absence of broad fi bromyxoid tissue. 
Because of the secondary changes that occur in 
the fat liposarcoma may be a consideration; 
however, lipoblasts and cells with enlarged 
hyperchromatic nuclei characteristic of liposar-
coma are absent. 
  

  

 Summary 

     Clinical Presentation 
•    Bilateral vulvar enlargement, may be 

massive  
•   Slowly progressing, can lead to skin 

ulceration     
   Histopathologic Features 
•    The septae of the subcutis are expanded 

by fi brous tissue.  
•   Edematous fi brous tissue contains 

increased numbers of dilated 
lymphatics.     

   Differential Diagnosis 
•    Aggressive angiomyxoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Bilateral lesion usually associated with 

morbid obesity and/or immobility, 
hyperthyroidism, and pregnancy     

   Pathology Interpretation Pearls 
•    Pathologic fi ndings are centered in the 

subcutis, an unusual location for 
liposarcoma.  

•   Dilated lymphatics should not be con-
fused with a primary lymphatic tumor.       

  Fig. 13.6    The dermis and fat septae are expanded by  tan - 
gray     tissue in massive lymphedema       

  Fig. 13.7    The septae in the fat in massive lymphedema 
are expanded by edematous fi brous tissue that contains 
increased numbers of dilated lymphatics       

  Fig. 13.8    In massive lymph edema, the subcutaneous 
 tissue is replaced by bland fi bro-myxoid tissue       
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   Prepubertal Vulvar Fibroma 

   Clinical Features 

 The lesion presents as painless progressive 
 swelling that causes enlargement of the labia 
majora in prepubertal females. It usually appears 
as a unilateral submucosal or subcutaneous mass 
with ill-defi ned borders. Treatment is complete 
excision as the lesion can recur locally.  

   Histopathology 

 Grossly the lesion is tan-gray and poorly 
 delineated from the surrounding tissues. 
Microscopically, it is hypocellular and composed 
of scattered spindle cells that are cytologically 
bland; there is no pleomorphism and mitoses are 
rare (Fig.  13.9 ). The stroma consists of collagen 
fi bers that are thick and wavy and contains 
medium-sized blood vessels (Fig.  13.10 ). 
Histologically the lesion is poorly demarcated 
and infi ltrates into the surrounding tissues. The 
spindle cells are strongly positive for CD34.

       Differential Diagnosis 

 The infi ltrative borders and hypocellularity can 
suggest the possibility of aggressive angiomyx-
oma; however, the collagenous stroma in 
 aggressive angiomyxoma is composed of delicate 
fi brils, different from the thick, wavy fi bers present 
in this entity, and the vessels in aggressive angio-
myxoma are larger, more numerous, and undulat-
ing. Immunohistochemistry can also be helpful in 
the distinction in that the tumor cells in angiomyx-
oma express desmin, whereas the cells in prepu-
bertal vulvar fi broma are typically negative for this 
antigen. Cytogenetics is also useful in separating 
these tumors from one another; however, the histo-
logical and immunohistochemical fi ndings should 
allow for accurate identifi cation [ 15 ]. 

 Angiomyofi broblastoma should also be distin-
guished from prepubertal vulvar fi broma; how-
ever, the former is usually well circumscribed 
and shows a greater degree of cellularity. 
Additionally, the tumor cells are desmin positive. 
Fibroepithelial polyps can be included in the dif-
ferential, as well, but they protrude from the sur-
face and are more cytologically heterogeneous 
with multinucleation, nuclear pleomorphism, and 
mitotic activity [ 16 ].     

  Fig. 13.9    Hypocellular fi brous tissue replacing fat in 
 prepubertal fi broma       

  Fig. 13.10    The fi broblasts in prepubertal fi broma have 
bland nuclei and are associated with varying amounts of 
collagen       
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   Cellular Angiofi broma 

   Clinical Features 

 The tumor arises in the vulva, particularly the labia 
majora and perineal regions of women who are 
middle aged (mean age, 54 years). Cellular angio-
fi broma is painless, relatively small (mean, 3.7 cm), 

and sometimes exophytic, that is, well circum-
scribed, and is centered in the superfi cial soft tis-
sues [ 17 – 19 ]. Biologically, it is benign, rarely 
undergoes malignant transformation, and treat-
ment is complete excision; recurrence rates are 
very low [ 20 ]. It harbors a monoallelic deletion of 
 RB1  and  FOXO1  located on 13q14 that also occurs 
in spindle cell lipoma and myofi broblastoma, and 
this fi nding suggests that these are very closely 
related to one another [ 21 ].  

   Histopathology 

 Grossly, cellular angiofi bromas are yellow to 
white fi rm masses that are sometimes polypoid 
and infrequently gelatinous or cystic. They tend 
to be partially encapsulated but can have focally 
infi ltrative borders [ 21 ] (Fig.  13.11 ).

      Histologically the tumor is hypercellular and 
composed of haphazardly arranged spindle cells 
with fusiform or ovoid bland nuclei and pale 
indistinct eosinophilic cytoplasm. Interspersed in 
the tumor there are multiple small- to medium- 
sized blood vessels that usually have hyalinized 

 Summary 

     Clinical Presentation 
•    Occurs in prepubertal females  
•   Unilateral submucosal or subcutaneous 

mass in labia majora     
   Histopathologic Features 
•    Hypocellular fi brous tissue with bland 

fi broblasts replacing fat.  
•   Stroma has thick and wavy collagen 

fi bers.     
   Differential Diagnosis 
•    Aggressive angiomyxoma  
•   Angiomyofi broblastoma  
•   Fibroepithelial stromal polyp       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Mass in labia majora of prepubertal 

females with painless progressive 
swelling  

•   Can cause emotional distress and should 
be addressed promptly     

   Pathology Interpretation Pearls 
•    Bland fi broblasts admixed with variable 

amounts of thick and wavy collagen are 
good clues of the benign nature of the 
lesion.  

•   Infi ltrative growth into the surrounding 
tissues can cause confusion with more 
aggressive soft tissue tumors.  

•   CD34 reactivity can be also seen in vul-
var prepubertal fi bromas and cellular 
angiofi broma; however, vulvar fi broma 
lacks hyalinized vessels and is not well 
circumscribed.       

  Fig. 13.11    Cellular angiofi broma has well-delineated 
margins       
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walls and are arranged in a staghorn-like branch-
ing pattern (Fig.  13.12 ). The stroma contains 
wirelike collagen fi bers, and scattered adipocytes 
and mast cells may be present (Fig.  13.13 ). The 
lesional cells are positive for CD34 and exhibit 
nuclear positivity staining for estrogen and 
androgen receptor and are often negative for all 
smooth muscle markers including SMA, desmin 
and h-caldesmon [ 22 ].

    In a minority of cases the tumor may contain 
scattered cells with enlarged hyperchromatic 
nuclei that are reminiscent of those in symplastic 
leiomyoma and ancient schwannoma [ 19 ]. The 
mitotic rate for these tumors is usually low (< 1 
mitosis per 10 high-power fi elds). Another very 
uncommon variant are cellular angiofi bromas that 

have discrete areas of sarcomatous transformation. 
The sarcomatous component may exhibit the fea-
tures of pleomorphic liposarcoma, atypical lipo-
matous tumor, or an undifferentiated pleomorphic 
spindle cell sarcoma. Immunohistochemistry has 
shown that the malignant component expresses 
p16, whereas the benign component is negative for 
this antigen. Despite the sarcomatous components, 
the affected patients have done well with no recur-
rences or metastases [ 19 ].  

   Differential Diagnosis 

    There are morphological and genetic similarities 
between cellular angiofi broma, spindle cell lipoma 
and myofi broblastoma, and these tumors likely 
represent a family of related lesions [ 21 ]. 
Myofi broblastoma has a fascicular arrangement 
of the tumor cells in contrast to the haphazard 
arrangement of cells in angiofi broma. Spindle 
cell lipoma has characteristic thick ropey colla-
gen fi bers that are typically absent in angiofi -
broma, and it also usually has a more prominent 
fatty component. Additionally, the hyalinized 
vessels are distinctive of cellular angiofi broma 
and not a feature of spindle cell lipoma [ 21 ].     

  Fig. 13.12    Cellular angiofi broma is hypercellular and 
contains a staghorn-like vascular tree       

  Fig. 13.13    The tumor cells in cellular angiofi broma are 
spindled with bland nuclei. The stroma contains wirelike 
bundles of collagen       

 Summary 

     Clinical Presentation 
•    Arises in labia majora of the vulva and 

perineum  
•   Unilateral subcutaneous mass     
   Histopathologic Features     
•    Well-circumscribed hypercellular spin-

dle cell lesion with fusiform or ovoid 
nuclei  

•   Multiple hyalinized branching blood 
vessels  

•   Wirelike collagen fi bers in the stroma  
•   Positive for CD34, nuclear positivity for 

ER and PR  
•   Negative for muscle markers     
   Differential Diagnosis 
•    Spindle cell lipoma  
•   Myofi broblastoma       
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   Angiomyofi broblastoma 

   Clinical Features 

 This is an uncommon lesion that arises in the vul-
vovaginal area of middle-aged women, particu-
larly in the labia majora [ 23 ]. It is often 
misdiagnosed clinically as a Bartholin gland cyst 
or inguinal hernia. Sometimes it presents as a 
pedunculated or painful mass. The treatment of 
choice is complete excision and local recurrence 
is infrequent [ 17 ,  18 ].  

   Histopathology 

 Angiomyofi broblastoma is a well-circumscribed 
tumor that has a soft to rubbery and gray-white to 
yellowish appearance (Fig.  13.14 ). Sometimes it 
can be shiny and gelatinous and rarely is cystic 
and hemorrhagic. They are usually small as they 
are usually less than 5 cm in greatest dimension.

   Microscopically, angiomyofi broblastoma is 
well demarcated and has hypo- and hypercellular 
areas (Fig.  13.15 ). The stroma is edematous and 
contains wavy collagen fi bers. The neoplastic 
cells are variable in appearance with spindle, 
stellate, plasmacytoid, or epithelioid shapes. They 
are randomly arranged and can be isolated or ori-
ented in cords or nests around small- to medium-
sized blood vessels (Figs.  13.16  and  13.17 ). 

Mitotic activity is limited (0–7 mitoses per 50 
high-power fi elds). Adipocytes may be scattered 
throughout the mass. Immunohistochemically, 
the cells express desmin and are typically 

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Painless unilateral vulvar and perineal 

lesion, relatively small  
•   Monoallelic deletion of  RB1  and 

 FOXO1  on 13q14-same derangement 
as spindle cell lipoma and myofi bro-
blastoma     

   Pathology Interpretation Pearls     
•    Well- delineated margins support benign 

nature of the tumor.  
•   Hypercellularity can cause confusion 

with more aggressive neoplasms.       

  Fig. 13.14    Angiomyofi broblastoma is  tan ,  pale yellow  
and well circumscribed       

  Fig. 13.15    Angiomyofi broblastoma has well- demarcated 
margins from the adjacent soft tissue       

  Fig. 13.16    Angiomyofi broblastoma contains scattered 
blood vessels with tumor cells growing in cords around 
blood vessels       
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 negative for CD34 [ 17 ,  23 ,  24 ]. Extremely rare 
examples have been reported in which a typical 
angiomyofi broblastoma merged with sarcoma-
tous areas that have the appearance of myxofi -
brosarcoma [ 23 ].

        Differential Diagnosis 

 Aggressive angiomyxoma is an entity that should 
be considered in the differential diagnosis, as 
both contain spindle cells that are desmin posi-
tive. However, aggressive angiomyxoma is infi l-
trative, has larger undulating vessels, and lacks 
the hypercellularity [ 25 ].     

   Aggressive Angiomyxoma 

   Clinical Features 

 Aggressive angiomyxoma is a locally aggressive 
neoplasm that arises in the pelvis, perineum, or 
vulva region of middle-aged women (mean age, 
40 years) and rarely in older men (mean age, 
50–60) [ 26 – 29 ] (Fig.  13.18 ). The tumors can be 
asymptomatic but tend to be large (>10 cm) and 
are clinically confused with a Bartholin cyst, vagi-
nal cyst, leiomyoma, or lipoma [ 30 ,  31 ]. This 
attests to the fact that their true size is often under-
estimated by clinical examination alone. Treatment 
is a wide (1 cm margin) excision; however, this 
may be diffi cult to attain which explains why the 
local recurrence rate is as high as 47 % [ 32 ,  33 ]. 
Rare cases of metastases have been reported [ 34 ]. 
Molecular analyses of a limited number of cases 
have revealed structural abnormalities of 12q13–
15 that result in aberrant expression of the  HMGA2  
gene. The structural aberrations include t(8;12)
(p12;q15), and the expression of  HMGA2  can be 
detected by immunohistochemistry and used as a 
marker of microscopic residual disease [ 35 ]. 
Expression of HMGA2 is not limited to aggressive 
angiomyxoma as it is also present in other benign 
mesenchymal neoplasms including lipomas, leio-
myomas, and pulmonary hamartomas [ 15 ,  36 ,  37 ].

      Histopathology 

 The neoplasm is grossly circumscribed but histo-
logically has infi ltrative margins and invades the 
surrounding soft tissues. It is tan-gray to pink in 

  Fig. 13.17    The tumor cells in angiomyofi broblastoma 
have round bland nuclei and eosinophilic cytoplasm       

 Summary 

     Clinical Presentation 
•    Vulvovaginal lesion of middle-aged 

women  
•   Presents as painful mass     
   Histopathologic Features 
•    Well-demarcated lesion with hypo- and 

hypercellular areas  
•   Edematous stroma with wavy collagen  
•   Positive for desmin and negative for 

CD34     
   Differential Diagnosis 
•    Aggressive angiomyxoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Painful mass that can be mistaken for a 

Bartholin gland cyst     
   Pathology Interpretation Pearls 
•    Clear demarcation from the surround-

ing tissue  
•   Tumor cells growing in cords around 

scattered blood vessels       
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appearance, has a rubbery consistency, and has a 
gelatinous cut surface with foci of hemorrhage [ 27 ] 
(Fig.  13.19 ). Histologically, the tumor is paucicel-
lular with the tumor cells enmeshed in a pale myx-
oid stroma that contains haphazardly arranged, 
linear, medium- to large-sized blood vessels that 
may have hyalinized walls (Fig.  13.20 ). The tumor 
cells are round to spindle and stellate with bland 
nuclei and ill-defi ned eosinophilic cytoplasm 
(Figs.  13.21  and  13.22 ). Delicate collagen fi brils 
and smooth muscle cells are associated with the 
blood vessels [ 8 ]. Immunohistochemically, the 
tumor cells express desmin, smooth muscle actin, 
and estrogen and progesterone receptors [ 31 ,  38 ].

         Differential Diagnosis 

 Tumors that can be confused with aggressive angi-
omyxoma include angiomyofi broblastoma, super-
fi cial angiomyxoma, fi broepithelial stromal polyp, 
and fi bromatosis. Findings supporting aggressive 
angiomyxoma are the classic infi ltrative borders, 
involvement of deep tissues, paucicellularity, and 
the distinctive vasculature [ 32 ]. Fibromatosis can 
be deep seated, large, and infi ltrative; however, the 
uniform neoplastic fi broblasts are arranged in 
broad sweeping fascicles, and the tumor does not 
contain the large blood vessels characteristic of 

aggressive angiomyxoma. (See Vignette 1 at the 
end of this chapter.) Superfi cial angiomyxoma 
may involve the vulva and attain a large size. 
However, this lesion is limited to the superfi cial 
soft tissues; the stroma is more myxoid and lacks 
large blood vessels, and the tumor cells do not 
express ER, PR, and desmin [ 39 ].     

  Fig. 13.18    Coronal T1-weighted MR of aggressive angi-
omyxoma shows a vertically oriented oblong dark mass in 
the pelvis       

 Summary 

     Clinical Presentation 
•    Neoplasm of middle- aged women in the 

pelvis, perineum, and vulva  
•   Usually large and has a high rate of local 

recurrence (up to 47 %)       
    Histopathologic Features  
•    Paucicellular with myxoid stroma and 

entrapped fat  
•   Bland spindle and stellate cells with 

medium to large vessels  
•   Expresses desmin, SMA, ER, and PR     
   Differential Diagnosis 
•    Angiomyofi broblastoma  
•   Superfi cial angiomyxoma  
•   Fibroepithelial stromal polyp  
•   Fibromatosis  
•   Superfi cial angiomyxoma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Asymptomatic tumor that is often 

greater than 10 cm in size.  
•   Deep location, infi ltrative, and requires 

wide excision to prevent recurrence.  
•   Long-term follow-up is recommended due 

to the presence of late recurrences.     
   Pathology Interpretation Pearls 
•    Hypocellular myxocollagenous stroma 

with large vessels that infi ltrate sur-
rounding tissue  

•   Deceptively bland spindle and stellate 
cells that can lead to underdiagnosis  

•   Expression of HMGA2 can be detected 
by immunohistochemistry and used as a 
marker of microscopic residual disease       
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   Superfi cial Myofi broblastoma 

   Clinical Features 

 As the name implies, the lesion is a superfi cial 
vulvovaginal polypoid or nodular mass that arises 
in females. The patients range in age from the 
third to the ninth decade (mean, 55 years) and 
presents as a solitary lesion that is usually less 
than 3 cm [ 40 ]. There is no proven hormonal 
infl uence although some reports have associated 
the lesion with tamoxifen therapy [ 41 ]. Adequate 
management is simple local excision; the tumor 
rarely recurs [ 42 ]. This lesion and spindle cell 
lipoma and cellular angiofi broma share altera-
tions in the 13q14 region with loss of  RB1 .  

  Fig. 13.20    Large undulating vessels with entrapped fat 
in aggressive angiomyxoma       

  Fig. 13.21    Aggressive angiomyxoma with large vessels 
surrounded by spindle and stellate cells and the stroma is 
myxocollagenous       

  Fig. 13.19    Large polypoid  tan ,  red ,  gray  aggressive angiomyxoma with attached fat       

  Fig. 13.22    The tumor cells in aggressive angiomyxoma 
have fi ne chromatin and indistinct cytoplasm       
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   Histopathology 

 The mass is well circumscribed, is fi rm and white 
to tan-pink, and has a smooth glistening to fl eshy 
cut surface [ 41 ,  43 ]. 

 Histologically, the tumor is composed of 
bland spindle to ovoid or stellate cells that have 
scant eosinophilic cytoplasm (Fig.  13.23 ). A 
minority of cells is multinucleated, and entrapped 
adipocytes are often present. The tumor cells are 
arranged in a variety of architectural patterns 
including vague fascicles with dense collagen 
fi bers (Fig.  13.24 ) and a lacelike or sievelike pat-
tern with myxoid stroma. Commonly, there is a 
grenz zone between the tumor and the overlying 
epithelium [ 8 ,  40 ,  41 ,  43 ].

    Immunohistochemically, the tumor cells are 
diffusely positive for desmin, CD34, CD99 and 
variably express estrogen and androgen recep-
tors, and Bcl-2 (Fig.  13.25 ).

      Differential Diagnosis 

 The differential diagnosis includes angiomyofi -
broblastoma and aggressive angiomyxoma. 
Angiomyofi broblastoma contains round to epi-
thelioid cells with a perivascular arrangement, a 
characteristic that is not present in superfi cial 
myofi broblastoma. Aggressive angiomyxoma is 
a deep, poorly circumscribed infi ltrative lesion, 
which helps in making the correct diagnosis [ 40 ].     

  Fig. 13.23    Superfi cial myofi broblastoma is hypercellu-
lar and may contain fat       

  Fig. 13.24    The tumor cells in superfi cial myofi broblas-
toma have fi ne chromatin, and the stroma contains a wire-
like collagen       

  Fig. 13.25    The tumor cells in superfi cial myofi broblas-
toma are strongly positive for CD34       

 Summary 

     Clinical Presentation 
•    Polypoid superfi cial vulvovaginal mass  
•   Solitary lesion usually less than 3 cm  
•   Rarely recurs     
   Histopathologic Features 
•    Bland spindle to ovoid cells  
•   Vague fascicles with dense collagen 

fi bers or lacelike with myxoid stroma  
•   Positive for CD34 and CD99 and vari-

able expression of ER, PR, and Bcl-2     
   Differential Diagnosis 
•    Angiomyofi broblastoma  
•   Aggressive angiomyxoma       
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   Reactive Fibroblastic 
and Myofi broblastic Proliferation 
of the Vulva 

   Clinical Features 

 Also described as cyclist’s nodule, it presents as 
a superfi cial nodule arising in the labia majora 
in competitive female cyclers, and similar 
lesions have been described in a horseback rider 
and a male cyclist [ 44 ,  45 ]. It is likely due to 
repeated microtrauma with a reparative response 
of fi broblasts and myofi broblasts. It measures 
from 1 to 4 cm. Although a benign nonneoplastic 
lesion, some cases have recurred, requiring 
re-excision.  

   Histopathology 

 Grossly the lesion is fi rm and fi brous, with no 
clear circumscription from the surrounding tis-
sues. The overlying skin may show mild acantho-
sis or be unremarkable. 

 Histologically, the lesion is composed of 
 adipose tissue admixed with mildly cellular 
 hyalinized stroma composed of bland fi broblasts 
with small- to medium-sized vessels and nerves 
arranged haphazardly throughout the lesion 
(Figs.  13.26  and  13.27 ). Some of the lesional 
cells are ganglion- like, epithelioid, or plasmacy-
toid in appearance.

    Immunohistochemistry is nonspecifi c, with 
the cells expressing ER and smooth muscle actin, 
and is negative for desmin, S100, and CD34.  

   Differential Diagnosis 

 It is limited, but the presence of fat may suggest 
infi ltration as seen in aggressive angiomyxoma, but 
this lesion is not myxoid and cytologically differ-
ent. The presence of fi brous tissue, adipose tissue, 
nerves, and blood vessels is similar to a prepubertal 
fi broma, but the age and specifi c association with 
repetitive trauma as well as the ganglion-like cells 
help to differentiate these two lesions [ 46 ].     

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    Reports associating it with tamoxifen 

therapy  
•   Shares the loss of  RB1 -like spindle cell 

lipoma and cellular angiofi broma     
   Pathology Interpretation Pearls 
•    Well circumscribed with grenz zone  
•   Hypercellular with wirelike collagen 

fi bers       

  Fig. 13.26    Reactive fi broblastic and myofi broblastic 
lesion containing hyalinized fi brous tissue associated with 
blood vessels       

  Fig. 13.27    The fi broblasts in reactive fi broblastic and myo-
fi broblastic lesion have spindle nuclei with fi ne chromatin       
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   Postoperative Spindle Cell Nodule 

   Clinical Features 

 The lesion develops within the lower genitouri-
nary tract during a period of 3–7 weeks following 
a surgical procedure. Specifi c sites of involvement 
include the vulva, vagina, urethra, endometrium, 
bladder, and oral cavity [ 47 ]. It has benign behav-
ior and rarely recurs after surgical excision [ 48 ].  

   Histopathology 

 The lesion is characterized as a poorly defi ned 
polypoid nodule with a reddish-gray appearance 

that usually measures 2–3 cm (Fig.  13.28 ). 
Sometimes the nodule causes ulceration of the 
overlying mucosa.

   Microscopically, the tumor is composed of 
intersecting fascicles of plump, spindle-shaped 
cells with moderate amounts of eosinophilic 
cytoplasm, and the nuclei have fi ne chromatin 
and small nucleoli. Mitotic fi gures are frequent 
and no atypical forms are present. The stroma is 
inconspicuous and contains an intervening net-
work of small caliber blood vessels and scattered 
chronic infl ammatory cells (Fig.  13.29a, b ). The 
lesion can exhibit focal irregular infi ltration into 
the adjacent soft tissues.

   Immunohistochemistry shows that the spindle 
cells are positive for smooth muscle actin and 
focally for desmin. S100 and keratin are negative 
[ 48 ]. Cytogenetic abnormalities include trisomy 
7 [ 49 ], although this is a controversial aberration 
in cancer cytogenetics because it has been 
described in a variety of neoplasms, nonneoplastic 
lesions, and normal tissues.  

   Differential Diagnosis 

 The differential diagnosis includes spindle cell 
sarcomas, spindle cell carcinoma, and benign 
entities such as nodular fasciitis. The latter shows 
more edema, the arrangement of cells is less com-
pact, and a myxoid stroma is more prominent. 
(See Vignette 2 at the end of the chapter.) The 
spindle cell sarcomas, particularly leiomyosar-
coma, are the most important in the differential 

 Summary 

     Clinical Presentation 
•    Described as cyclist nodule  
•   Present as small nodule in labia majora 

of competitive female cyclists  
•   Rarely recurs     
   Histopathologic Features 
•    Adipose tissue with mildly cellular hya-

linized stroma  
•   Haphazardly arranged small to medium 

vessels and nerves     
   Differential Diagnosis 
•    Aggressive angiomyxoma  
•   Prepubertal fi broma       

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    A thorough clinical history is necessary 

to elicit the association of this tumor 
with repetitive trauma like in profes-
sional cyclists.     

   Pathology Interpretation Pearls 
•    Hyalinized fi brous tissue may be promi-

nent in these lesions.  
•   These lesions show a wide range of pro-

liferative cells, from spindled to 
ganglion- like, epithelioid or plasmacy-
toid in appearance.       

  Fig. 13.28    Surface of postoperative spindle cell nodule 
that has ulcerated the overlying mucosa       

 

13 Fibrous/Myofi broblastic Proliferations of the Vulva



402

diagnosis, and useful distinguishing features 
include the benign-appearing nuclei of the post-
operative spindle cell nodule, the contrasting 
atypia manifest in sarcomas, and the presence of 
atypical mitoses. Keratin immunohistochemistry 
and cytological features can help differentiate this 
entity from spindle cell carcinoma [ 48 ].              

  Fig. 13.29    ( a ,  b ) The densely cellular postoperative spindle cell nodule is composed of spindle cells that are mitoti-
cally active with scattered infl ammatory cells       

 Summary 

     Clinical Presentation 
•    Lesion associated with recent (3–7 

weeks) surgical procedure.  
•   Rapid growth with benign behavior.  
•   Rare recurrences have been reported.     
   Histopathologic Features 
•    Hypercellular, composed of plump spin-

dle cells (fi broblasts and myofi broblasts) 
arranged in intersecting fascicles.  

•   Numerous mitoses, with no atypical 
forms.  

 Takeaway Essentials 

     Clinical Relevant Pearls 
•    The rapid growth of the lesion is not 

associated with aggressive behavior.  
•   Has trisomy of chromosome 7, although 

this has been reported in benign lesions.     
   Pathology Interpretation Pearls 
•    Awareness of its increased mitotic 

activity should help avoid overdiagnos-
ing this benign lesion.       

•   Cells express SMA and desmin (focal), 
and they are negative for S100 and 
keratin.     

   Differential Diagnosis 
•    Leiomyosarcoma  
•   Spindle cell carcinoma  
•   Nodular fasciitis       
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 Vignette 1 
  Clinical history : A 31-year-old woman noted a slowly enlarging mass in the vulvar region. On 
examination the lesion is fi rm, measures 6 cm on palpation, and is painless. 

  Microscopic description : The excised mass is leathery and tan-white in appearance and has 
poorly defi ned margins (Fig.  13.30 ). The tumor is moderately cellular and composed of a uni-
form population of fi broblasts arranged in broad sweeping fascicles. (Fig.  13.31 ) The tumor 
cells are spindle shaped, with an undulating confi guration and have fi ne chromatin and small 
nucleoli (Fig.  13.32 ). Immunohistochemistry shows that the tumor cells are negative for CD 34 
and desmin, but the nuclei express beta-catenin (Fig.  13.33 ).

  Fig. 13.30    Vignette 1. leathery,  tan - white    , and poorly 
defi ned mass       

  Fig. 13.31    Vignette 1. The tumor cells are arranged in 
broad sweeping fascicles       

 Case Vignettes

(continued)
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       Diagnosis : Musculoaponeurotic fi bromatosis (desmoid tumor) 

  Discussion : Musculoaponeurotic fi bromatosis is a benign but locally aggressive neoplasm that 
usually arises in the deep soft tissues [ 50 ]. The neoplastic cells are fi broblastic in phenotype and 
are arranged in broad sweeping fascicles that infi ltrate the surrounding soft tissues. A minority of 
cases occur in the setting of syndromes including Gardner syndrome and adenomatous polyposis 
syndrome. Sporadic tumors are associated with mutations in the beta-catenin or  APC  genes. 
Treatment is medical therapy or surgical excision; resected tumors have a high rate of local 
recurrence. 

  Fig. 13.32    Vignette 1. The tumor cells are spindle shaped 
and have undulating nuclei that follow the contours of the 
neighboring collagen fi bers       

  Fig. 13.33    Vignette 1. Beta-catenin stains the nuclei of 
scattered tumor cells. The cytoplasm also shows staining       
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 Vignette 2 
  Clinical history : A 19-year-old woman presents to her physician with a rapidly growing mass 
on the left labia majora. 

  Microscopic description : The tumor is richly cellular and consists of plump, immature- 
appearing fi broblasts arranged in irregular short fascicles (Fig.  13.34 ). The cells vary in size and 
shape (spindle to stellate) and have discrete nucleoli and abundant mitotic fi gures which are not 
abnormal (Fig.  13.35 ). Aggregates of extravasated red blood cells and scattered mononuclear 
infl ammatory cells are common.

     Diagnosis : Nodular fasciitis 

  Discussion : Nodular fasciitis is a relatively common benign lesion that is associated with a consistent 
translocation involving  MYH9  and  USP6  [ 51 ]. Most patients present complaining of a several-week 
history of a solitary, rapidly growing, and sometimes painful mass. The patients range from infants 

  Fig. 13.34    Vignette 2. Sections show at the beginning of 
the phrase intersecting fascicles of spindle cells which are 
enmeshed in a myxocollagenous stroma       

  Fig. 13.35    Vignette 2. The plump spindle cells have 
vesicular nuclei and prominent nucleoli and foci of scat-
tered extravasated red blood cells       

(continued)
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to the elderly with the majority within the third and sixth decades of life. The lesions are most com-
monly located in the soft tissues of the volar aspect of the forearm followed in frequency by the chest 
and back. Most cases arise in the subcutis, but they may also originate in the dermis, deep fascia, and 
skeletal muscle. Treatment is simple excision and the recurrence rate is very low. 

  Fig. 13.36    Vignette 3. Glistening polypoid mass com-
posed of multiple grapelike nodules of tumor       

 Vignette 3 
  Clinical history : A 10-year-old girl presents with a rapidly growing polypoid mass protruding 
from the vulva (Fig.  13.36 ).

    Microscopic description : The tumor is cellular with a hypercellular zone beneath the squamous epithe-
lium (Fig.  13.37 ). The tumor cells are composed of cytologically atypical round and spindle cells. Some 
of the spindle cells have abundant eccentric cytoplasm that contains fi brillar cytoplasm with cross stria-
tions evident (Fig.  13.38 ). Immunohistochemistry shows that the tumor cells are strongly positive for 
desmin and myogenin (Fig.  13.39 ).

  Fig. 13.37    Vignette 3. Hypercellular region beneath the 
squamous epithelium       

(continued)

 

 

C.A. Llanos and A.E. Rosenberg



407

      Diagnosis : Embryonal rhabdomyosarcoma 

  Discussion : Embryonal rhabdomyosarcoma often arises in the genital region of children and 
can present as a polypoid tumor that can be confused with benign lesions such as a fi broepithe-
lial polyp. Histologically the tumor is cytologically malignant which helps distinguish it from 
the benign fi broblastic and myofi broblastic tumor of the vulva. 

  Fig. 13.39    Vignette 3. Scattered neoplastic cells show 
nuclear expression of myogenin       

  Fig. 13.38    Vignette 3. Some of the tumor cells have 
eccentric fi brillar eosinophilic cytoplasm and represent 
rhabdomyoblasts       
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           Introduction 

    Some soft tissue lesions, which have a predilec-
tion for the vulva, namely, angiomyofi broblas-
toma and aggressive angiomyxoma, have a 
signifi cant vascular component, even though 
they are not considered tumors originating from 
vascular endothelium. On the other hand, vascu-
lar lesions such as malformations, dilatations, 
hyperplasias, and true vascular neoplasms, 
although not commonly affecting the vulva, do 
not always histopathologically resemble their 
non-genital counterparts. As a consequence, 
classifying vulvar vascular lesions is challenging 
due to both the wide variety of clinical presenta-
tions that may be encountered and their histo-
pathologic  heterogeneity. Vascular proliferations 
can    be divided into different categories such 
as hamartomas, malformations, dilatation of 
 preexisting vessels, hyperplasias, and benign 
and malignant tumors, which is useful [ 1 ] 
(Table  14.1 ). Hamartomas and malformations 
are rarely seen in the vulva and will not be con-
sidered in this review.

      Dilatation of Preexisting Vessels 

 Dilatation of preexisting vessels includes the fol-
lowing range of lesions: angiokeratomas, lym-
phangiectasis, venous lake, vulvar varices, and 
capillary aneurysm. From this group of disorder, 
angiokeratomas and lymphangiectasis are the 
lesions most frequently seen in the vulva. 

   Lymphangiectasis 

 Lymphangiectasis, also known as acquired 
lymphangioma, occurs on the vulva and involves 
the lymphatic channels in the dermis. Young et al. 
[ 2 ] reported only 1 patient with this condition 
among 1,000 patients seen in their vulval- 
cutaneous clinic over 7 years. Similarly Stewart 
et al. [ 3 ] identifi ed only eight cases over 15-year 
period. 

 Lymphangiectases are the result of permanent 
dilatation of lymphatic capillaries and develop in 
areas of the skin affected by obstruction or 
destruction of lymphatic drainage [ 3 ,  4 ]. The 
lymphatic plexus of the superfi cial dermis drains 
a fi xed skin area through the vertical collecting 
lymphatics to the deep plexus. Damage of the 
deep lymphatic vessels leads to dilatation of the 
superfi cial dermal lymphatics [ 5 ]. Causes include 
surgery, lymphadenectomy, pregnancy, radio-
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therapy, Crohn’s disease, scleroderma, neoplasia, 
or infections such as tuberculosis, lymphogranu-
loma venereum, and fi lariasis [ 3 ,  4 ,  6 – 11 ]. 

 The age of affected women ranges from 22 to 
75 years with a mean of 48 years [ 5 ]. The patients 
can present with pruritus progressing to pain, 
vulvar wetness, edema, or no symptoms. These 
lesions typically develop more than 10 years fol-
lowing damage to the lymphatic drainage and can 
be recurrent. Clinically, lymphangiectases are 
localized lesions often on the labia majora. The 
cobblestones appearance is due to thin-walled 
translucent vesicles fi lled with clear fl uid [ 3 ,  4 ]. 
On rare occasions, they are hyperkeratotic, 
pedunculated, and polypoid lesions and may 
mimic genital warts, herpes infection, or mollus-
cum contagiosum [ 12 ]. Some cases are compli-
cated by secondary infection. The goal of 
treatment is to reduce the underlying lymph-
edema and to control infection. Excisional sur-
gery and carbon dioxide laser are two major 
forms of treatment [ 13 ,  14 ]. 

 A special form of lymphangiectasis, localized 
lymphedema, can be seen on the vulva of 
 morbidly obese women [ 15 ]. Also known as 

 massive vulval edema, vulvar lymphedematous 
pseudotumor, and vulvar hypertrophy with 
lymphedema, localized lymphedema (elephanti-
asis) typically present with papillomatous 
plaques, vulvar enlargement, or massive pedun-
culated masses (see Chap. 13). The duration of 
these lesions ranges from 3 months to 36 years, 
and their sizes range from 0.6 to 45 cm [ 15 ]. 

   Histopathology 
 Lymphangiectases are characterized by the pres-
ence of dilated lymphatic vessels within superfi -
cial and mid dermis (Fig.  14.1 ). The overlying 
epidermis may exhibit hyperkeratosis and acan-
thosis. There may be red blood cells and lympho-
cytes within these lymphatic channels. Stromal 
edema is a histologic feature that is consistently 
seen in all examined patients with localized mas-
sive lymphedema [ 15 ]. In addition, multinucle-
ated giant cells, lymphangiectasia, dermal 
chronic infl ammation, and fi brosis are seen in 
subset of cases [ 15 ].

   By immunohistochemistry, the lymphatic 
endothelial cells are positive for D2-40, Prox-1, 
and CD31, yet they are negative for CD34 [ 3 ] 
(Table  14.2 ). D2-40 or podoplanin is a relatively 
specifi c immunostain for lymphatic endothelium 
[ 16 ]. Prox-1 is a homeobox-containing nuclear 
transcription factor that has recently been shown 
to exhibit better specifi city for lymphatic endo-
thelium than D2-40 [ 17 ].

   Table 14.1    Summary of classifi cation of vulvar vascular 
lesions   

  Dilatation of preexisting vessels  
 Acquired lymphangiectasis 
 Vulvar varices (venous lake) 
 Angiokeratoma 
  Vascular hyperplasias  
 Pyogenic granuloma (lobular capillary hemangioma) 
 Intravascular papillary endothelial hyperplasia 
(Masson’s tumor) 
  Benign neoplasms  
 Hemangioma 
 Infantile hemangioma 
 Congenital hemangioma 
 Lymphangioma 
 Glomus tumor 
  Malignant neoplasms  
 Kaposi’s sarcoma 
 Epithelioid hemangioendothelioma 
 Angiosarcoma 
 Lymphangiosarcoma 

  Fig. 14.1     Lymphangiectasia . Dilated lymphatic vessels 
are seen within the superfi cial and mid-dermis       
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      Differential Diagnosis 
 Acquired lymphangiectasis has similar clinical 
and histologic features to lymphangioma circum-
scriptum, a developmental defect of the deep der-
mal and subcutaneous lymphatics. Clinical history 
is essential to differentiate the two since lymphan-
giomas are present since birth or early childhood, 
while acquired lymphangiectasis is associated 
with a number of causes [ 4 ,  8 ]. (See Vignette 3 at 
the end of this chapter.) While acquired lymphan-
giectasis affects the superfi cial and mid lymphat-
ics, lymphangioma circumscriptum affects those 
within the deep dermis and subcutaneous tissue. 
The lack of CD34 expression is helpful in distin-
guishing acquired lymphangiectasia from other 
vulvar vascular lesions. Angiokeratomas are small 
and not associated with damage to lymphatic 
drainage [ 18 ]. In addition, angiokeratomas do not 
recur and do not typically require additional treat-
ment. Vulvar varices, also known as venous lake, 
would have erythrocytes within a dilated lumen. 
(See Vignette 1 at the end of this chapter.)     

   Angiokeratoma 

 Angiokeratoma is a group of several unrelated 
conditions, whose common denominator is the 
presence of dilated blood vessels in association 
with epidermal hyperplasia. Four clinical vari-
ants of angiokeratomas have been recognized: 
solitary, Fordyce’s angiokeratoma, Mibelli’s 
angiokeratoma, and angiokeratoma corporis dif-
fusum. The latter has been associated with differ-
ent diseases of which Fabry’s disease is the most 
common. 

 Angiokeratomas of the vulva are rare and 
present as keratotic, red to brown papules in 
patients of 20–40 years of age [ 19 – 21 ], but they 

   Table 14.2    Summary of vascular markers in blood 
 vessels and lymphatics   

 Immunostain  Blood vessels  Lymphatics 

 D2-40  −  + 
 Prox-1  −  ++ 
 CD31  ++  + 
 CD34  ++  − 

  Data from Ref. [ 17 ]  

 Summary 
     Clinical Presentation 
•    These lesions typically develop more 

than 10 years following damage to the 
lymphatic drainage and can be 
recurrent.     

   Histologic Features 
•    Dilated lymphatic vessels are seen 

within the superfi cial and mid-dermis.     
   Differential Diagnosis 
•    Congenital lymphangioma  
•   Angiokeratomas  
•   Vulvar varices or venous lake       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Lymphangiectases are the result of per-

manent dilatation of lymphatic capillar-
ies and develop in areas of the skin 
affected by obstruction or destruction of 
lymphatic drainage.  

•   Vulvar lymphangiectasis can be misdi-
agnosed clinically as warts and thus are 
nonresponsive to treatment.     

   Pathology Interpretation Pearls 
•    While acquired lymphangiectasis 

affects superfi cial and mid-lymphatics, 
lymphangioma circumscriptum or con-
genital lymphangioma affects those 
within the deep dermis and subcutane-
ous tissue.  

•   Stromal edema is a histologic feature 
that is consistently seen in all examined 
cases of localized massive 
lymphedema.     

   Immunohistochemical Findings 
•    The lymphatic endothelial cells are posi-

tive for D2-40, Prox-1, and CD31; yet 
they are negative for CD34.  

•   The lack of CD34 expression is helpful 
in distinguishing acquired lymphangi-
ectasia from other vulvar vascular 
lesions.       
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can be seen in younger individuals [ 22 ]. The 
lesions are typically 2–5 mm, unilateral, multi-
ple, and asymptomatic [ 19 ,  20 ,  23 ]. Rare case of 
clitoral involvement has been reported [ 24 ]. It is 
thought that increased local venous pressure 
results in subepithelial vascular dilation; thus, 
increased parity, excess body weight, hemor-
rhoids, pelvic infl ammatory disease, prior hyster-
ectomy, varicose veins, and vulvar varicosity are 
risk factors [ 19 ,  20 ,  25 ]. These lesions can be 
treated by surgical excision or physical and 
chemical cauterization [ 20 ]. 

   Histopathology 
 All variants of angiokeratomas share similar his-
tologic features including the presence of dilated 
thin-walled blood vessels, lined by a layer of 
endothelial cells, in the papillary dermis and a 
variable degree of hyperkeratosis (Fig.  14.2a ). 
The overlying epidermis often exhibits irregular 
acanthosis with elongated rete ridges partially 
surrounding the vascular channels (Fig.  14.2b ). 
There is minimal dermal infl ammation. 
Vacuolation of smooth muscle of arterioles and 
arteries and pilar muscles is seen in lesions asso-
ciated with Fabry’s disease. Electron-dense lipid 
bodies can be demonstrated ultrastructurally in 
the cytoplasm of endothelial cells, pericytes, 
smooth muscle cells, and fi broblasts [ 26 ].

      Differential Diagnosis 
 Clinically, angiokeratomas of the vulva may 
resemble benign as well as malignant melano-
cytic lesions, seborrheic keratosis, condyloma 

acuminatum, vulvar intraepithelial neoplasia, 
pyogenic granuloma, and lymphangioma [ 18 , 
 19 ]. The main histologic differential diagnosis 
would be a hemangioma, which would not have 
associated epidermal acanthosis that is seen in 
angiokeratoma. Although a verrucous angioma 
would have marked epidermal hyperplasia, it has 
a deep vascular component that is not typically 
present in angiokeratoma.      

  Fig. 14.2    ( a ,  b )  Angiokeratoma . Dilated blood vessels lined by a layer of endothelial cells are seen associated with 
marked epidermal hyperplasia       

 Summary 
     Clinical Presentation 
•    Rare lesions in individuals 20–40 years 

of age  
•   Keratotic, red to brown papules  
•   2–5 mm, unilateral, multiple, and 

asymptomatic     
   Histologic Features 
•    Dilated thin-walled blood vessels in the 

papillary dermis that lined by a layer of 
endothelial cells and associated with 
epidermal hyperplasia     

   Differential Diagnosis 
•    Hemangioma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Four clinical variants of angiokerato-

mas have been recognized: solitary, 
Fordyce’s angiokeratoma, Mibelli’s 
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   Hyperplasias 

 Hyperplasia is defi ned as an abnormal increase 
in the absolute number of normal cells, in an 
appropriately arranged tissue. Inherent in this 
terminology is the premise that hyperplasia 
ceases when the initiating stimulus has been 
removed; thereafter the tissue may or may not 
completely revert to its normal state. In the vulva 
the most common hyperplasia is pyogenic gran-
uloma. Other hyperplasias such as intravascular 
papillary endothelial hyperplasia and reactive 
angioendotheliomatosis can be seen, but they are 
not very common in the vulva. 

   Pyogenic Granuloma 

 Lobular capillary hemangioma or pyogenic gran-
uloma often presents as a solitary, pedunculated, 
or sessile growth [ 27 ]. Although rare, pyogenic 

granuloma presents with multiple lesions in the 
vulva [ 28 – 30 ]. Labia majora is commonly 
involved. In all three reports, the lesions did not 
recur status post excision [ 28 – 30 ]. 

 Pyogenic granuloma has been thought to rep-
resent a reactive vascular proliferation in response 
to a variety of stimuli rather than a true heman-
gioma [ 27 ]. Increased production of tumor angio-
genesis factor from trauma or underlying 
cutaneous disease such as infl ammatory dermato-
ses, viral infection, arthropod bite, and port-wine 
stain may play a role in the pathogenesis of pyo-
genic granuloma [ 31 ,  32 ]. Since there is a female 
predominance, the role of estrogen and proges-
terone receptors in the development of these 
lesions has been postulated. However, estrogen 
and progesterone receptors were found to be neg-
ative in a series of 21 cutaneous pyogenic granu-
lomas by Nichols et al. [ 33 ]. 

   Histopathology 
 Pyogenic granuloma, at least in its initial phase, 
is an exuberant proliferation of vessels of 
 different sizes and shapes, lined by prominent 
endothelium embedded in an edematous stroma 
(Fig.  14.3a, b ). The overlying epidermis is often 
ulcerated; thus, the lesion has associated acute as 
well as chronic infl ammatory infi ltrate, similar to 
granulation tissue.

      Differential Diagnosis 
 The clinical differential diagnosis of pyogenic 
granuloma would include other polypoid lesions 
including condylomas, angiomas, and verrucous 

angiokeratoma, and angiokeratoma cor-
poris diffusum (Fabry’s disease).  

•   Vulvar lesions are thought to be equiva-
lent to the Fordyce type.     

   Pathology Interpretation Pearls 
•    In contrast to hemangioma, there are 

associated epidermal hyperplasia with 
angiokeratoma and lack of a deep vas-
cular component.       

  Fig. 14.3    ( a ,  b )  Pyogenic granuloma . An exophytic and lobular proliferation of blood vessels is seen in the dermis       
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carcinoma. The main histologic differential diag-
nosis would be granulation tissue and a heman-
gioma. Some do consider pyogenic granuloma is 
a subtype of hemangioma. Clinical history is 
needed to distinguish pyogenic granuloma from 
granulation tissue.     

   Intravascular Papillary Endothelial 
Hyperplasia 

 Only two cases of intravascular papillary endo-
thelial hyperplasia or Masson’s tumor have been 

reported in the vulva [ 34 ,  35 ]. One case of 
Masson’s tumor in the vulva was in a patient 
undergoing radiation therapy for vulvar cancer 
[ 35 ]. The predisposing factors for Masson’s 
tumor are not known, but irradiation has been 
reported to induce similar papillary endothelial 
proliferation in experimental animals [ 36 ]. The 
lesion commonly presents as a small fi rm mass in 
the deep dermis or subcutaneous tissue. 

   Histopathology 
 The proliferation of endothelial cells is present 
within one or more vascular lumina that have 
been occluded by a thrombus (Fig.  14.1a ). In 
fully developed lesions, numerous papillary 
fronds lined by a single layer of plump endothe-
lial cells extend from the wall of the vessel into 
the lumina. The histologic features of intravascu-
lar papillary endothelial hyperplasia are not spe-
cifi c, but can be found in multiple vascular 
proliferations (Fig.  14.4b ).

      Differential Diagnosis 
 The differential diagnosis includes pyogenic 
granuloma, Kaposi’s sarcoma, and angiosar-
coma. Pyogenic granuloma is a proliferation of 
blood vessels of variable sizes and shapes. An 
infi ltrative architecture as well as cytologic atypia 
would be seen in Kaposi’s sarcoma and angiosar-
coma, whereas Masson’s tumor is a circum-
scribed lesion with a central thrombotic zone.      

 Summary 
     Clinical Presentation 
•    Rarely present as multiple lesions in the 

vulva     
   Histologic Features 
•    Proliferation of vessels of different sizes 

and shapes, lined by prominent endothe-
lium embedded in an edematous stroma     

   Differential Diagnosis 
•    Granulation tissue  
•   Hemangioma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    These lesions appear not to recur after 

excision.  
•   The presence of multiple pyogenic 

granulomas is not associated with syn-
drome or aggressive behavior.     

   Pathology Interpretation Pearls 
•    The presence of mitoses and prominent 

endothelial cells is part of the spectrum 
of reactive changes.     

   Immunohistochemical Findings 
•    Kaposi sarcoma can simulate pyogenic 

granuloma histologically, and HHV8 
immunostain can be helpful in setting 
apart these lesions.       

 Summary 
     Clinical Presentation 
•    Small fi rm mass in the deep dermis or 

subcutaneous tissue     
   Histologic Features 
•    Proliferation of endothelial cells is pres-

ent within one or more vascular lumina 
that have been occluded by a thrombus.     

   Differential Diagnosis 
•    Pyogenic granuloma  
•   Kaposi’s sarcoma  
•   Angiosarcoma       
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   Benign Neoplasms 

   Hemangioma 

 Cavernous hemangioma appears to be the most 
common form reported in the vulva [ 37 – 39 ]. 
Massive clitoral enlargement due to a cavern-
ous hemangioma was reported in a young 
woman [ 37 ]. 

   Histopathology 
 These lesions are comprised of large, dilated, 
blood-fi lled vessels lined by fl attened endothe-
lium. These vessels can be either in a lobular 
arrangement or a haphazard fashion. 
Arteriovenous hemangioma consists of a well- 

circumscribed proliferation of thick-walled 
muscle- containing blood vessels, lined by a sin-
gle layer of endothelial cells involving the upper 
and mid-reticular dermis (Fig.  14.5a, b ).

      Differential Diagnosis 
 Cavernous hemangioma can be mistaken clini-
cally as vulvar varices (see Vignette 1 at the end 
of this chapter) as reported in a case of vulvar 
hemangioma [ 40 ]. Lymphangioma would not 
have blood-fi lled vessels, and these endothelial 
cells would be positive for lymphatic markers 
such as D2-40 and Prox-1.     

  Fig. 14.4     Masson’s lesion . ( a ) A well-circumscribed lesion with central thrombosis is seen in the dermis. ( b ) Irregular 
vascular spaces lined by plump endothelial cells and with associated hemosiderin deposition       

 Takeaway Essentials 
     Pathology Interpretation Pearls 
•    The histologic features of intravascular 

papillary endothelial hyperplasia are 
not specifi c, but can be found in multi-
ple vascular proliferations.       

 Summary 
     Clinical Presentation 
•    Cavernous hemangioma appears to be 

the most common form of hemangioma 
in the vulva.     

   Histologic Features 
•    Large, dilated, blood- fi lled vessels lined 

by fl attened endothelium     
   Differential Diagnosis 
•    Vulvar varices  
•   Lymphangioma       
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   Infantile Hemangioma 

 There has been only a single description of an 
infantile hemangioma on the vulva of an 11-week 
female infant which was successfully treated 
with topical propranolol [ 41 ]. Infantile hemangi-
omas (IH) are benign tumors of the vascular 
endothelium with a unique natural history char-
acterized by proliferative and involution phases. 
At birth, lesions appear as faint erythematous 
macules or areas of pallor with telangiectasia. 

Starting in the fi rst weeks of life, lesions enlarge 
and become raised and bright red in color,  usually 
reaching maximum size by 3–6 months. A brief 
plateau period ensues. Total or partial involution 
follows by 5–7 years of age, even in the absence 
of therapy [ 42 ]. The involution phase does not 
result in normal-appearing skin with about one 
half of lesions showing residual changes such as 
scarring, atrophy, redundant skin, discoloration, 
and telangiectasias. 

 The majority of infantile hemangiomas is self- 
limited and may be treated with “watchful wait-
ing.” Five to twenty-one percent of lesions 
ulcerate and require active treatment due to a risk 
of bleeding, infection, and scarring. In the last few 
years, oral propranolol, a nonselective beta- 
blocker, has emerged as a potential fi rst-line ther-
apy with impressive effi cacy and improved 
tolerance when compared with the signifi cant side 
effects associated with steroids and chemothera-
peutic agents such as vincristine and interferon 
[ 43 ]. Several case series and larger observational 
studies have shown oral propranolol to be an 
effective treatment for all types of IH, including 
periocular, airway, and cutaneous lesions [ 44 ]. 

  Fig. 14.5    ( a ,  b )  Arteriovenous hemangioma . A well-circumscribed proliferation of thick-walled muscle-containing 
blood vessels is seen in the superfi cial and mid-dermis       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Vulvar hemangiomas are multifocal in 

only 3 % of cases, while vulvar lymphan-
gioma circumscriptum is bilateral or mul-
tifocal in 40 % of cases.     

   Immunohistochemical Findings 
•    Hemangioma would be positive for 

CD34, while negative for D2-40 and 
Prox-1.       
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   Histopathology 
 The histopathologic composition of infantile 
hemangiomas varies with the age of the lesion. 
Early hemangiomas are highly cellular and are 
characterized by plump endothelial cells aligned 
to vascular spaces with small inconspicuous 
lumina (Figs.  14.6  and  14.7 ). As the lesions 
mature, blood fl ow increases, endothelium fl at-
tens, and the lumina of the vessels enlarge and 
become more obvious. During this interval the 
vessels convey a “cavernous” appearance that 
can be misinterpreted as a venous malformation. 
Regression is portrayed as progressive interstitial 
fi brosis and adipose metaplasia, a process with-
out known stimulus.

                 Immunohistochemical studies have shown a 
complex expression profi le including markers for 
endothelial cells (CD31 positive), pericytes (SMA 
positive), dendritic cells (factor XIIIa positive), and 
mast cells [ 42 ]. Of particular clinical importance, 
IH express high levels of erythrocyte- type glucose 
transporter protein, isotope 1 (GLUT-1), which is 
not expressed in the vasculature of normal skin nor 
in other tumors or vascular malformations, making 
it a highly selective and diagnostically useful 
marker (Fig.  14.8 ) [ 45 ]. GLUT-1 is also expressed 
in normal endothelium at sites of blood-tissue bar-
riers, including the brain, eye, nerve, and placenta. 
North et al. [ 46 ] showed that of these tissues, IH’s 
expression  profi le is closest to that of fetal placental 
microvasculature, suggesting a possible origin of 
these tumors.

      Differential Diagnosis 
 The differential diagnosis of IH includes vascu-
lar malformations and congenital hemangiomas. 
Fortunately, vascular malformations and con-
genital hemangiomas that affect the infant 
 population usually do not stain for GLUT-1 
(Table  14.3 ). Congenital hemangiomas differ 
from IH in that they are fully formed in utero. 
They can be detected by ultrasound as early as 
12 weeks’ gestation [ 47 ]. Two types have been 
recognized based on their natural history: rap-
idly involuting congenital hemangioma (RICH) 
and non- involuting congenital hemangioma 
(NICH) [ 48 ,  49 ].

   RICHs are fully developed at birth, may be 
large and exophytic, and, as their name implies, 

  Figs. 14.6 and 14.7     Infantile hemangioma . A cellular vascular proliferation characterized by plump endothelial cells       

  Fig. 14.8     Infantile hemangioma . The vascular prolifera-
tion is positive for GLUT-1 immunostain       
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involute rapidly during the fi rst month of life. 
RICHs also rarely require treatment, although 
they may elicit clinical concern due to associated 
transient abnormalities (thrombocytopenia, low 
fi brinogen, and elevated fi brin degradation prod-
ucts). Histopathologically, RICHs are highly cel-
lular with multiple well-defi ned lobules of 
proliferating capillaries that anastomose with 
each other to form ribbons within the dermis or 
subcutaneous tissue. 

 NICH grow proportionately with the child. 
Their vessel walls are often thicker than in IH, 
and their endothelium may be hobnail in appear-
ance [ 50 ]. NICH do not regress as do the other 
infantile hemangiomas, while RICHs involute in 
a short period of time. NICH are characterized 
histopathologically by lobular collections of 
small, thin-walled vessels with large, often stel-
late, central lumina, separated by variable 
amounts of fi brous tissue richly supplied with 
normal and abnormal veins and arteries.     

   Lymphangioma 

 Lymphangioma circumscriptum can uncom-
monly present in the vulva [ 51 – 54 ]. Congenital 
lymphangioma circumscriptum of the vulva typi-
cally affects females from 9 to 36 years [ 51 ]. 
Cutaneous lymphangiomas can be either superfi -
cial or deep. The superfi cial form or lymphangi-
oma circumscriptum presents as multiple small 
vesicles over a localized skin area. Complications 
of lymphangioma circumscriptum include vulvar 
swelling, pain, and cellulitis [ 51 ]. Rarely lym-
phangiosarcoma can arise from a preexisting 
lymphangioma circumscriptum [ 51 ]. 

 Treatment can include sclerotherapy, liquid 
nitrogen therapy, carbon dioxide laser therapy, 
radiotherapy, and surgical excision [ 52 ,  53 ]. 

   Table 14.3    Summary of GLUT-1 and D2-40 immunore-
activity in vascular tumors   

 GLUT-1  D2-40 

 Infantile hemangioma  +  − 
 Congenital hemangioma  −  −/+ 
   Non-involuting congenital 

hemangioma 
   Rapidly involuting congenital 

hemangioma 
 Kaposiform hemangioendothelioma  −  + 
 Tufted angioma  −  +/− 
 Pyogenic granuloma  −  − 
 Spindle cell hemangioma  −  − 

 Summary 
     Clinical Presentation 
•    Has a unique natural history character-

ized by proliferative and involution 
phases     

   Histologic Features 
•    Proliferative stage: highly cellular 

and characterized by plump endothe-

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Oral propranolol, a nonselective beta-

blocker, has emerged as a potential fi rst-
line therapy.     

   Pathology Interpretation Pearls 
•    Between the proliferative and 

involution phases, the vessels can have 
a “cavernous” appearance that can be 
misinterpreted as a venous 
malformation.     

   Immunohistochemical Findings 
•    Expresses high levels of erythrocyte- 

type glucose transporter protein, iso-
tope 1 (GLUT-1)       

lial cells with small inconspicuous 
lumina  

•   Involution stage: progressive interstitial 
fi brosis and adipose metaplasia     

   Differential Diagnosis 
•    Congenital hemangioma including non-

involuting congenital hemangioma 
(NICH) and rapidly involuting congeni-
tal hemangioma (RICH)       
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Propranolol has been shown to be safe in 
infants and children with congenital lymphan-
giomatosis [ 55 ]. 

   Histopathology 
 Dilated lymphatic channels are seen at the junc-
tion of papillary and reticular dermis in the super-
fi cial form or lymphangioma circumscriptum 
(Figs.  14.9a, b ). Both the superfi cial and deep 
lymphatic channels are involved in the deep type.

      Differential Diagnosis 
 The clinical differential diagnosis of lymphangi-
oma circumscriptum of the vulva includes mol-
luscum contagiosum and genital warts [ 56 ]. The 
histologic differential diagnosis includes acquired 
lymphangiectasis, vulvar varices (venous lake), 
and angiokeratoma. Clinical history is essential 
to distinguish primary from acquired lymphan-
giomas, since lymphangiomas are present since 
birth or early childhood, while acquired lym-
phangiectasis is a secondary change associated 
with a number of causes.     

  Fig. 14.9    ( a ,  b )  Lymphangioma . Dilated lymphatic vessels are seen in the superfi cial dermis associated with epidermal 
hyperplasia and also in the deep dermis       

 Summary 
     Clinical Presentation 
•    Lymphangioma circumscriptum pres-

ents as multiple small vesicles over a 
localized skin area.     

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Lymphangiomas are present since birth 

or early childhood, while acquired lym-
phangiectasis is associated with a num-
ber of causes.     

   Pathology Interpretation Pearls 
•    While acquired lymphangiectasis 

affects superfi cial and mid-lymphatics, 
lymphangioma circumscriptum or con-
genital lymphangioma affects those 
within the deep dermis and subcutane-
ous tissue.     

   Immunohistochemical Findings 
•    The lymphatic endothelial cells are posi-

tive for D2-40, Prox-1, and CD31; yet 
they are negative for CD34.       

   Histologic Features 
•    Dilated lymphatic channels are seen at 

the junction of papillary and reticular 
dermis.     

   Differential Diagnosis 
•    Acquired lymphangiectasis  
•   Vulvar varices (venous lake)  
•   Angiokeratoma       
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   Glomus Tumor 

 Glomus tumors are benign vascular neoplasms 
that are associated with intense pain localized 
to the tumor nodule. There have been fi ve cases 
of glomus tumor reported on the vulva [ 57 –
 60 ]. Two of these fi ve tumors are clitoral 
in location [ 57 ,  59 ]. Glomus tumors often pres-
ent as small blue-red nodules in the deep der-
mis or subcutaneous tissue. Treatment is often 
simple excision. 

   Histopathology 
 Glomus tumor is comprised of glomus cells and 
vascular structures. The glomus cells are with 
round or polygonal shape and eosinophilic 
cytoplasm (Fig.  14.10 ). The vascular compo-
nent is more prominent in glomangioma. They 
are invariably positive for smooth muscle actin 
[ 61 ], and variably for desmin [ 62 ]. Depending 
on the cellularity of the lesion, glomus tumor 
can resemble a hemangioma or an epithelial 
tumor.

      Differential Diagnosis 
 Although the histologic features of glomus tumor 
are very distinctive, glomus tumor can occasion-
ally be mistaken for adnexal tumors or intrader-
mal nevi. However, one can often appreciate the 
presence of a vascular component on high magni-
fi cation in glomus tumor, and these tumor cells 
would express smooth muscle actin.      

   Malignant Neoplasms 

 Malignant vascular neoplasms of vulva are rare 
with case reports of Kaposi’s sarcoma [ 63 ,  64 ], 
epithelioid hemangioendothelioma [ 65 ,  66 ], 
radiation- induced angiosarcoma [ 67 ,  68 ], and 
conventional angiosarcoma. Lymphangiosarcoma 
have been documented in settings of radiation 
therapy [ 69 ] and long-standing lymphedema sta-
tus post bilateral lymphadenectomy and postop-
erative radiotherapy [ 70 ]. 

   Kaposi’s Sarcoma 

 The clinical features and the biological behavior 
of Kaposi’s sarcoma are different and depend on 
the epidemiological type. There are four types: 
the classical type of Kaposi’s sarcoma which 
affects mainly elderly patients, the African- 
endemic variant, Kaposi’s sarcoma associated 

  Fig. 14.10     Glomus tumor . Solid proliferation of uniform 
cells with intervened blood vessels       

 Summary 
     Clinical Presentation 
•    Small blue-red nodule     
   Histologic Features 
•    Comprised of glomus cells and vascular 

structures  
•   Glomus cells: round or polygonal shape 

and eosinophilic cytoplasm     
   Differential Diagnosis 
•    Intradermal nevi       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Glomus tumor is often associated with 

intense pain.     
   Pathology Interpretation Pearls 
•    The vascular component is more promi-

nent in glomangioma.     
   Immunohistochemical Findings 
•    Invariably positive for smooth muscle 

actin       
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with immunosuppressive drugs (iatrogenic), and 
AIDS-associated Kaposi’s sarcoma. Human her-
pesvirus 8 (HHV8) is the etiologic agent of all 
subtypes [ 71 ]. 

 Vulvar involvement by Kaposi’s sarcoma is 
rare and seen in patients with acquired immuno-
defi ciency syndrome (AIDS) [ 63 ,  64 ]. In a 5-year 
retrospective study in a teaching hospital in 
Nigeria, unusual sites including the vulva, oro-
pharynx, conjunctiva, and rectum were docu-
mented [ 72 ]. 

   Histopathology 
 The earliest lesions of Kaposi’s sarcoma known as 
the patch stage are characterized by inconspicuous 
changes and may produce the erroneous impres-
sion of an infl ammatory condition. At scanning 
magnifi cation these lesions show sparse, superfi -
cial, and deep perivascular mononuclear cell infi l-
trates in conjunction with an increased number of 
irregular, jagged, vascular spaces lined by thin 
endothelial cells (Fig.  14.11a ). The vessels are 
mainly found in the upper part of the dermis. The 
neoplastic vessels of Kaposi’s sarcoma show a ten-
dency to be present around preexisting normal 
adnexal structures and blood vessels producing the 
so-called promontory sign (Fig.  14.11b ). In other 
areas, the blood vessels infi ltrate collagen bundles 
of the dermis giving the appearance that they are 
 “dissecting” the stroma. The infl ammatory cells 
present are predominantly lymphocytes and 
plasma cells. The identifi cation of plasma cells 
around newly formed irregular blood vessels is a 
helpful clue in the histopathologic diagnosis of the 
patch stage of Kaposi’s sarcoma (Fig.  14.11c ). 
Plaque lesions of Kaposi’s sarcoma tend to involve 
the entire dermis and even the upper part of the 
subcutaneous fat. At this stage, there is an increased 
number of spindle cells arranged in short fascicles 
between collagen bundles centered around prolif-
erating vascular channels. The spindle cells line 
irregularly shaped, slit-like vascular spaces that 
contain isolated erythrocytes. They display mini-
mal or no atypia, with few or no mitotic fi gures. 
When the number of spindle cells increases, 
lesions of Kaposi’s sarcoma become nodular 
(Fig.  14.12a ). Then, the spindle cells are arranged 
in interwoven fascicles with erythrocytes scattered 
in the interstices (Fig.  14.12b ). Nuclear atypia, 

pleomorphism, and mitotic fi gures may be seen, 
but are usually not very prominent. In rare 
instances, however, especially in the African vari-
ant, a signifi cant number of mitotic fi gures and 
atypical cells may be seen in lesions of Kaposi’s 

  Fig. 14.11     Kaposi’s sarcoma, patch stage . ( a ) Early 
changes in the dermis can resemble an infl ammatory pro-
cess. At higher magnifi cation, slit-like vascular channels 
are seen. ( b ) The neoplastic vessels surround preexisting 
normal adnexae and blood vessels producing the so-called 
promontory sign. ( c ) The presence of plasma cells and 
hemosiderin deposition are helpful diagnostic clues       
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sarcoma. A rather characteristic, but probably not 
specifi c, histopathologic fi nding is the presence of 
the so-called hyaline globules. Although these are 
most common in the plaque and nodular lesions of 
Kaposi’s sarcoma, they can be present at any stage 
of the disease. These globules are located both 
intra- and extracellularly and are periodic acid-
Schiff (PAS) positive and diastase resistant and 
consist of eosinophilic spherules measuring 
between 1 and 10 μm. Most likely these hyaline 
globules represent degenerated erythrocytes that 
are phagocytized and confi ned to the phagolyso-
somes of the neoplastic cells.

    The tumor cells of Kaposi’s sarcoma are 
immunoreactive with endothelial markers (CD31, 
CD34, and factor 8-related antigen) as well as 
lymphatic specifi c markers (D2-40, LYVE-1, 
VEGFR-3, and Prox-1) [ 73 – 75 ]. Stronger CD34 
expression is seen in advanced-stage lesions. The 
expression of HHV8 immunostain is helpful in 
distinguishing Kaposi’s sarcoma from histologic 
mimics [ 76 ] (Fig.  14.13 ); however, HHV8 
expression has been reported in some angiosar-
comas, hemangiomas, and dermatofi bromas [ 77 ].

      Differential Diagnosis 
 The histologic differential diagnosis would 
include targetoid hemosiderotic hemangioma for 
patch-stage KS and tufted angioma, bacillary 
angiomatosis, and angiomatoid fi brous histiocy-
toma for nodular KS. Targetoid hemosiderotic 
hemangioma or hobnail hemangioma is com-

posed of dilated vessels lined by hobnail, CD31+, 
and D2-40+ endothelial cells superfi cially. Tufted 
angioma and kaposiform hemangioendothelioma 
are now considered to be a different spectrum of 
the same disease. These lesions most commonly 
affect children and young adults, but both con-
genital and very late-onset cases have been 
described. The lesions have a predilection for the 
perineal area among other anatomic sites. These 
neoplasms grow slowly and insidiously and may 
eventually cover a large area of the skin. 

 Histopathologically, tufted angioma presents 
with multiple individual vascular lobules within 
the dermal and subcutaneous fat. These aggrega-
tions are more prominent in the middle and lower 
part of the dermis. Each lobule is composed of 

  Fig. 14.12    ( a ,  b )  Kaposi’s sarcoma, tumor stage . A cellular proliferation of spindle neoplastic cells exhibiting slit-like 
vascular channels with associated extravasated erythrocytes       

  Fig. 14.13     Kaposi’s sarcoma . The tumor cells exhibit 
strong nuclear staining with HHV8 immunostain       
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aggregates of endothelial cells that form a concen-
tric whorl around a preexisting vascular plexus. 
Some lobules bulge into the walls of dilated thin-
walled vascular structures, giving these vessels a 
slit-like or semilunar appearance (Fig.  14.14a, b ). 
Microscopic hemorrhage, irregular cystic spaces, 
and dense peripheral chronic infl ammation would 
be seen in an angiomatoid fi brous histiocytoma. 
The main clinical differential diagnosis is bacillary 

angiomatosis [ 78 ] (see Chap. 6). Lobular epitheli-
oid vascular proliferation and clumps of bacteria, 
highlighted by Warthin-Starry stain, would be 
present in bacillary angiomatosis.      

  Fig. 14.14     Tufted angioma . ( a ) Multiple individual vas-
cular lobules are seen within the dermal and subcutaneous 
fat. ( b ) Each lobule is comprised of aggregates of endo-
thelial cells that form a concentric whorl around a preex-
isting vascular plexus       

 Summary 
     Clinical Presentation 
•    Vulvar involvement by Kaposi’s sar-

coma is rare and seen in patients with 
acquired immunodefi ciency syndrome.     

   Histologic Features 
•    Spindle cells arrange in short fascicles 

between collagen bundles centered 
around proliferating vascular channels.  

•   The spindle cells line irregularly shaped, 
slit-like vascular spaces that contain iso-
lated erythrocytes.     

   Differential Diagnosis 
•    Targetoid hemosiderotic hemangioma  
•   Tufted angioma  
•   Bacillary angiomatosis  
•   Angiomatoid fi brous histiocytoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    There are four types: the classical type 

of Kaposi’s sarcoma which affects 
mainly elderly patients, the African- 
endemic variant, Kaposi’s sarcoma 
associated with immunosuppressive 
drugs (iatrogenic), and AIDS-associated 
Kaposi’s sarcoma.  

•   Human herpesvirus 8 (HHV8) is the 
etiologic agent of all subtypes.     

   Pathology Interpretation Pearls 
•    Promontory sign—neoplastic vessels 

present around preexisting normal 
adnexal structures and blood vessels.  

•   Helpful clue in diagnosing patch 
stage—presence of plasma cells around 
newly formed irregular blood vessels.     

   Immunohistochemical Findings 
•    The expression of HHV8 immunostain 

is helpful in distinguishing Kaposi’s 
sarcoma from histologic mimics.       
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   Epithelioid Hemangioendothelioma 

 Epithelioid hemangioendothelioma (EHE) was 
fi rst reported by Weiss and Enzinger [ 79 ]. EHE 
of soft tissue is classifi ed as classic or malignant 
based on mitotic activity and tumor size [ 80 ]. 
EHE shares many similarities, both clinically and 
histologically, with retiform hemangioendotheli-
oma and Dabska’s tumor; thus, they are best con-
sidered as part of a histologic spectrum. 

 Epithelioid hemangioendothelioma of the 
vulva is rare, and there have been only two cases 
reported in the literature, one involving the labia 
majora [ 65 ] and another involving the clitoris 
[ 66 ]. Clinically, they usually appear as solitary, 
slightly painful tumors, which in some cases may 
ulcerate. Surgical excision is the treatment of 
choice in these two cases [ 65 ,  66 ]. 

   Histopathology 
 The lesions of EHE present as circumscribed der-
mal or subcutaneous nodules. EHE often has a 
propensity for angiocentric growth, expanding 
the vessel wall and obliterating the lumen as they 
extend from the vascular lumen to the adjacent 
soft tissue. (See Vignette 2 at the end of this chap-
ter.) The neoplasm is composed of cords, strands, 
and nests of plump, epithelioid cells embedded in 
a fi bromyxoid or sclerotic stroma (Fig.  14.15a, b ). 
Many of the neoplastic cells contain vacuoles in 
their cytoplasm as a sign of primitive vascular 
differentiation. Slight nuclear pleomorphism and 
occasional mitotic fi gures may be seen.

   The tumor cells of epithelioid hemangioendo-
thelioma express CD31 and CD34. Approximately 
one fourth of epithelioid hemangioendothelioma 
expresses cytokeratin, but the staining is usually 
focal [ 81 ]. Epithelioid hemangioendothelioma 
expresses cytokeratin (CK) 18, CK7, and CK8 in 
100 %, 50 %, and 10 % of cases, respectively 
[ 82 ]. They are negative for CK14 and CK19 [ 82 ]. 

 Dabska’s tumor is composed of interconnect-
ing vascular channels lined by atypical endothe-
lial cells. The vascular spaces vary in size and 
shape ranging from narrow channels to large vas-
cular structures. The most characteristic histo-
pathologic feature consists of papillary plugs of 
atypical endothelium, with a central sclerotic 
core of connective tissue, projecting into the 
lumina and producing a glomeruloid appearance. 
The endothelial cells are round to polyhedral 
with an atypical, hyperchromatic, and eccentri-
cally placed nuclei, located in the luminal border 
of the cell, producing a surface bulge, accounting 
for the term “hobnail” or “matchstick.” Retiform 
hemangioendothelioma consists of elongated, 
arborizing blood vessels involving the dermis, 
arranged in an architectural pattern reminiscent to 
that of the normal rete testis. Monomorphic hob-
nail endothelial cells line the vessels composing 
the neoplasm. Cytologic atypia is minimal in the 
hobnail cells of retiform hemangioendothelioma 
and few or no mitotic fi gures are seen. In some 
areas, the retiform pattern is obscured by the 
presence of a dense infl ammatory infi ltrate of 
mature lymphocytes. 

  Fig. 14.15     Epithelioid hemangioendothelioma . Cords of neoplastic cells with intracytoplasmic vacuoles are seen       
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 A t(1;3)(p36.3;q25) translocation was initially 
reported in two cases of EHE by Mendlick et al. 
in 2001 [ 83 ]. A decade later,  WWTR1  (or  TAZ ) on 
3q25, a gene involved in transcriptional factor 
activation, and  CAMTA1 , on 1p36, belongs to a 
family of calmodulin-binding transcription acti-
vators, were identifi ed [ 84 ,  85 ]. Recently, a 
 YAP1 - TFE3  gene fusion has been reported in a 
subset of EHE, and these tumors are character-
ized by strong TFE3 immunoreactivity [ 86 ].  

   Differential Diagnosis 
 The differential diagnosis includes metastatic 
carcinoma, melanoma, epithelioid angiosarcoma, 
and epithelioid sarcoma. A panel of immunohis-
tochemical stains including broad spectrum kera-
tins, S100, and MelanA, in addition to CD31 and 
CD34, would help either excluding or ruling in 
carcinoma and melanoma. Since epithelioid 
hemangioendothelioma also expresses keratin 
marker, using a broad panel of immunohisto-
chemical markers is important [ 81 ]. Epithelioid 
angiosarcoma would be comprised of solid pro-
liferation of atypical and mitotically active epi-
thelioid endothelial cells. Epithelioid sarcoma 
would express CD34 and subsets of keratins; 
however, it would be negative for CD31. 

 The  WWTR1-CAMTA1  fusion, a feature of 
EHE, has not been detected in epithelioid heman-
gioma, pseudomyogenic hemangioendothelioma 
(epithelioid sarcoma-like hemangioendotheli-
oma), or epithelioid angiosarcoma; thus, it can be 
an ancillary molecular test in diffi cult cases 
[ 83 – 85 ].     

   Angiosarcoma 

 Angiosarcomas are highly aggressive neoplasms 
that can present in different areas of the body, 
including the vulva. Angiosarcomas can be 
induced by sun exposure, radiation, and chronic 
lymphedema. However, sometimes, they are idio-
pathic. Clinically, the lesions appear as ill- defi ned 
bruise-like areas that simulate a hematoma. More 

 Summary 
     Clinical Presentation 
•    Solitary and slightly painful tumors     
   Histologic Features 
•    Circumscribed dermal or subcutaneous 

nodules  
•   Cords, strands, and nests of plump, epi-

thelioid cells embedded in a fi bromyx-
oid or sclerotic stroma  

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Epithelioid hemangioendothelioma 

shares many similarities, both clinically 
and histologically, with retiform heman-
gioendothelioma and Dabska’s tumor; 
thus, they are best considered as part of 
a spectrum.     

   Pathology Interpretation Pearls 
•    Propensity for angiocentric growth with 

50 % of cases arises from vessels.  
•   Cytoplasmic vacuoles containing eryth-

rocytes can be seen in many cases as a 
sign of primitive vascular 
differentiation.     

   Immunohistochemical and Molecular 
Findings 
•    The tumor cells of epithelioid heman-

gioendothelioma express CD31 and 
CD34.  

•   Approximately one-fourth of epitheli-
oid hemangioendothelioma focally 
expresses cytokeratin.  

•    WWTR1-CAMTA1  fusion is a feature of 
epithelioid hemangioendothelioma.       

•   Minimal nuclear pleomorphism and 
only occasional mitotic fi gures     

   Differential Diagnosis 
•    Epithelioid sarcoma  
•   Epithelioid angiosarcoma  
•   Metastatic carcinoma  
•   Melanoma       
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advanced lesions present as indurate plaques 
with raised, nodular, and occasionally ulcerated 
components accompanied by smaller satellite 
lesions in the same vicinity. Some of the cases 
affecting the vulva are associated to chronic 
lymphedema. Postradiation cutaneous angiosar-
coma is a rare condition that has been described 
following the use of radiotherapy for the treat-
ment of diverse conditions, both benign and 
malignant [ 67 ,  68 ]. 

 Postradiation angiosarcoma has been reported 
in the right groin 25 years status post radiother-
apy for vulvar squamous cell carcinoma [ 68 ]. In 
order to associate radiotherapy with the sarcoma 
development, several criteria must be present: (1) 
site of sarcoma must be within fi eld of radiother-
apy, (2) there must be at least 3–5 years interval, 
and (3) the induced sarcoma has a different 
 histology than the primary cancer [ 68 ]. 

   Histopathology 
 Regardless of the clinical variant, angiosarcomas 
are histopathologically similar. Well- 
differentiated angiosarcomas appear as irregular, 
dilated vascular channels lined by fl attened endo-
thelial cells with an innocuous appearance, which 
may lead one to confuse them with a hemangi-
oma, lymphangioma, or an infl ammatory process 
(Fig.  14.16 ). However, careful observation of 
these lesions reveals the presence of irregular 
vascular channels dissecting the dermis. These 

channels tend to communicate with each other, 
forming an anastomosing network. Furthermore, 
some of the endothelial cells appear large, hyper-
chromatic, and pleomorphic, protruding within 
vascular lumina, forming small papillations. 
Poorly differentiated angiosarcomas demonstrate 
solid proliferations of polygonal or spindle- shaped 
pleomorphic endothelial cells, with prominent 
mitotic activity and poorly formed vascular 
spaces, which sometimes makes it diffi cult to 
 distinguish them from carcinoma, melanoma, 
or a high-grade fi brosarcoma (Fig.  14.17a, b ). 

  Fig. 14.16     Well-differentiated angiosarcoma . Irregular 
vascular channels lined by bland endothelial cells are seen 
infi ltrating the dermis       

  Fig. 14.17     Angiosarcoma . ( a ) Pleomorphic tumor cells are seen dissecting the dermis. ( b ) Irregular slit-like vessels are 
lined by hyperchromatic and polygonal neoplastic cells mimicking a carcinoma       
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Of considerable value for the diagnosis of these 
cases is the presence of cytoplasmic vacuoles 
within the neoplastic cells. Patchy lymphoid 
infi ltrates are also a common fi nding. The num-
ber of erythrocytes that are present within the 
vascular spaces varies from a few to none in the 
poorly differentiated areas. Preexisting adnexal, 
neural, and vascular structures of the dermis are 
frequently involved and destroyed by the tumor.

    Epithelioid angiosarcomas express CK8 and 
CK18 in approximately 50 % of cases, epithelial 
membrane antigen (EMA) in 25 %, and only 
rarely for CK7 and CK19 [ 82 ]. Secondary angio-
sarcomas, such as radiation induced, are charac-
terized by high frequency of high-level  MYC  
amplifi cation [ 87 ]; thus,  MYC  amplifi cation has 
been shown to be helpful in the distinction of 
postradiation cutaneous angiosarcoma from 
atypical vascular lesions status postradiation 
therapy [ 88 ]. MYC nuclear expression and 
Prox-1 staining were seen in cutaneous postradi-
ation angiosarcoma, whereas these markers were 
negative in atypical vascular lesions status post-
radiation therapy [ 88 ]. Of interest,  MYC  amplifi -
cation and overexpression has recently been 
documented in a series of cutaneous primary 
angiosarcomas [ 89 ].  

   Differential Diagnosis 
 High-level  MYC  amplifi cation is a feature of 
radiation-induced and lymphedema-associated 
angiosarcoma [ 87 ].  FLT4  co-amplifi cation is 
seen in 25 % of secondary angiosarcoma [ 90 ]. 
Both of these gene abnormalities are not typi-
cally seen in radiation-induced atypical vascular 
lesions and can serve as distinguishing feature. 
Lymphangiosarcoma or lymphedema-associated 
angiosarcoma would also be in the differential 
diagnosis and clinical history, and immunohisto-
chemical studies would be needed in order to dis-
tinguish it from conventional angiosarcoma [ 69 , 
 70 ]. A high-grade squamous cell carcinoma can 
exhibit pseudovascular changes that can be mis-
taken for angiosarcoma [ 91 ,  92 ]; however, these 
tumors would be positive for p63 and keratins 
and negative for vascular markers including 
CD31, Fli-1, and Erg.               

 Summary 
     Clinical Presentation 
•    Bruise-like areas or violaceous nodules 

superimposed on the brown non-pitting 
edema     

   Histologic Features 
•    Well-differentiated angiosarcomas: 

irregular, dilated vascular channels lined 
by fl attened endothelial cells with an 
innocuous appearance  

•   Poorly differentiated angiosarcomas: 
solid proliferations of polygonal or 
spindle- shaped pleomorphic endothelial 
cells, with prominent mitotic activity 
and poorly formed vascular spaces     

   Differential Diagnosis 
•    Radiation- induced      atypical lesions  
•   Lymphangiosarcoma  
•   Pseudoangiosarcomatous carcinoma       

 Takeaway Essentials 
     Clinical Relevant Pearls 
•    Clinically, the lesions can simulate a 

hematoma.     
   Pathology Interpretation Pearls 
•    The presence of cytoplasmic vacuoles 

within the neoplastic cells is a helpful 
histologic clue.  

•   Preexisting adnexal, neural, and vascular 
structures of the dermis are frequently 
involved and destroyed by the tumor.     

   Immunohistochemical and Molecular 
Findings 
•    Epithelioid angiosarcomas express CK8 

and CK18 in approximately 50 % of cases.  
•   High-level  MYC  amplifi cation is a fea-

ture of radiation-induced and 
lymphedema- associated angiosarcoma.  

•   MYC nuclear expression and Prox-1 
staining are seen in cutaneous postradi-
ation angiosarcoma, whereas these 
markers are negative in atypical vascu-
lar lesions status postradiation therapy.       
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 Vignette 1 
  Clinical History:  A 44-year-old woman presented with a one-month history of a raised and very 
painful lesion on her left labia. She noticed this raised area to be discolored and purple in the 
shower. The patient had tried to use a needle in order to “pop” it. 

  Microscopic Description:  A skin biopsy shows a thin-walled venule beneath the epidermis 
fi lled with erythrocytes (Fig.  14.18 ). Thrombosis with reorganization is noted at one side of the 
lesion.

    Diagnosis:  Venous lake (vulvar varices) 

  Discussion:  Vulvar varices, also known as venous lake or capillary aneurysm, are seen in 4 % 
of women and most commonly associated with pregnancy [ 93 ]. These lesions can present as 
small protrusions or sudden development of a growing dark papule on labia majora or large 
masses on the vulva and perivulvar region [ 93 ,  94 ]. Pain and swelling of the vulva are noted 
around menstruation time [ 95 ]. When present in nonpregnant women, vulvar varices are associ-
ated with leg varices or venous malformations of the labia and clitoral areas with or without 
arteriovenous malformations on the limbs or trunk (Klippel-Trenaunay-Weber syndrome and 
Parkes Weber syndrome) [ 96 ]. They can be seen in pelvic congestion syndrome —pelvic pain, 
dyspareunia, dysmenorrhea, dysuria, and vulvar and perivulvar varices [ 97 ]. Histologically, 
vulvar varices or capillary aneurysms present as a thin- walled venule beneath the epidermis. 
When the thrombus dissolves the lesion acquires the appearance of a venous lake. The treat-
ment is conservative, and sclerotherapy can be used after delivery [ 98 ]. 

  Fig. 14.18    Vignette 1. A solitary vascular space fi lled 
with erythrocytes seen in the dermis       

 Case Vignettes

 

M.P. Hoang and O.P. Sangueza



431

 Vignette 2 
  Clinical History:  A 45-year-old woman presented with an enlarging clitoral mass. An excision biopsy 
was performed. The gross specimen of the tumor shows a tumor that resembles an organizing thrombus 
(Fig.  14.19 ).

    Microscopic Description:  A well- circumscribed tumor is seen in the soft tissue (Fig.  14.20 ). 
Intracytoplasmic lumina are seen (Fig.  14.21 ). The tumor appears to arise in the lumen of a vascular 
channel (Fig.  14.22 ). The tumor cells are positive for CD31 (Fig.  14.23 ) and also for keratin 7 
(Fig.  14.24 ).

  Fig. 14.19    Vignette 2. A 1.5 cm tumor is seen grossly 
resembling a thrombosed vessel       

  Fig. 14.20    Vignette 2. A well-circumscribed vascular 
tumor is seen       

(continued)
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  Fig. 14.21    Vignette 2. Intracytoplasmic lumina are seen       

  Fig. 14.22    Vignette 2. The tumor is seen within vascular 
lumen       

  Fig. 14.23    Vignette 2. The tumor is positive for CD31       

(continued)
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        Diagnosis:  Epithelioid hemangioendothe- lioma 

  Discussion:  Epithelioid hemangioendothelioma is often associated with a vessel in approxi-
mately half of the cases as seen in this case. A tumor is seen in the lumen (Fig.  14.22 ). Small 
intracytoplasmic lumens can be confused with the mucin vacuoles of adenocarcinoma. One 
histologic clue is the presence of erythrocytes in these lumens. The tumor also appears bland in 
most cases with minimal mitotic activity. Expression of vascular markers including CD31 and 
CD34 together with an epithelial marker such as CK7 is helpful in making the diagnosis. 

  Fig. 14.24    Vignette 2. The tumor is focally positive for 
keratin 7       

 Vignette 3 
  Clinical History:  A 25-year-old female presented with “vesicles” in the labia majora for a few 
weeks. A biopsy was performed, and the clinical differential diagnosis included infection and a 
blistering disorder. 

  Microscopic Description:  Dilated lymphatic channels are seen at the junction of the papillary and 
reticular dermis (Fig.  14.25a, b ). They are lined by bland endothelial cells, D2-40 positive 
(Fig.  14.26 ), and with minimal mitotic activity.

(continued)
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  Fig. 14.25    ( a ,  b ) Vignette 3. Dilated lymphatic channels 
are seen (Courtesy of Dr. M. Angelica Selim, Department 
of Pathology, Duke University Medical Center, Durham, 
NC)       

  Fig. 14.26    Vignette 3. The endothelial cells are positive 
for the lymphatic marker D2-40 (Courtesy of Dr. 
M. Angelica Selim, Department of Pathology, Duke 
University Medical Center, Durham, NC)       

(continued)
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           Introduction 

    Reviews on vulvovaginal mesenchymal tumors 
[ 1 – 5 ] devote little (if any) attention to the wide 
range of soft tissue lesions that may occur aside 
from the vulvar-specifi c mesenchymal neo-
plasms. Therefore, a pathologist facing a mesen-
chymal lesion might inadvertently narrow the 
scope of diagnostic possibilities. Contributing 
further to the diagnostic challenge is that many of 
the entities discussed herein present with nonspe-
cifi c clinical fi ndings. For instance, the sarcomas 
often present as seemingly benign, cystic lesions 
of the labia. Yet, the microscopic picture engen-
ders a malignant differential, often complicated 
by frequent morphologic and immunophenotypic 
overlap among the different entities. Fortunately, 
for many of these sarcomas, molecular testing 
has emerged as a powerful diagnostic tool. The 
results of molecular and other ancillary studies 
must always be interpreted within the context of 
the histopathologic impression, which requires 
knowledge of both the classic and variant histolo-
gies. The ensuing text delves into these and other 
facets of selected vulvar lesions, which include 
malignant, benign, and non-neoplastic entities.  

   Tumors of Smooth Muscle 

   Leiomyoma and Leiomyosarcoma 

   Clinical Features 
 Among smooth muscle tumors of the gynecologi-
cal tract, the number of reported vulvar cases 
pales in comparison to the number of uterine 
cases [ 6 – 9 ]. Despite a common origin within the 
gynecological tract, vulvar and uterine smooth 
muscle tumors fall into separate categories. In 
fact, smooth muscle tumors of the external genita-
lia (vulva and scrotum) have been traditionally 
considered part of the cutaneous group (which 
includes arrector pili tumors), although mounting 
efforts have pushed for separation of genital 
tumors owing to clinicopathologic disparities [ 4 , 
 7 ,  8 ,  10 ]. The true incidence of these tumors is 
unknown, but reports of vulvar leiomyoma out-
number those of vulvar leiomyosarcoma by nearly 
3:1 [ 3 ]. Vulvar smooth muscle tumors usually 
present in the third through fi fth decades as a 
painless mass of the labia majora, less often 
involving the labia minora, vaginal introitus, 
perineum, or clitoris [ 7 – 9 ,  11 – 16 ]. Mild pain or 
dyspareunia may accompany the mass [ 7 – 10 , 
 17 – 19 ], which rarely ulcerates [ 9 ,  20 ]. A number 
of women report enlargement of the mass during 
pregnancy [ 9 ,  19 ,  21 ]. Patients report an onset 
ranging from 5 weeks to 5 years [ 7 ,  11 ,  17 ,  22 ]. 
As with other mesenchymal neoplasms of the 
vulva, the most commonly rendered clinical 
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diagnosis is a Bartholin cyst [ 7 ,  18 ,  19 ,  23 ]; less 
commonly, acquired clitoromegaly is diagnosed 
[ 20 ]. 

 Rarely, the patient presents with a diffuse or 
multinodular vulvar proliferation rather than a 
discrete mass, in which case the term  leiomyoma-
tosis  is applied [ 24 ]. Owing to the frequency of 
coexisting esophagogastric leiomyomatosis in 
these patients together with an occasional famil-
ial component, consideration of  esophagovulvar 
syndrome  seems reasonable [ 24 ,  25 ]. However, 
these patients may harbor smooth muscle prolif-
erations in other organs as well, such as the uterus 
[ 25 ], bladder [ 26 ], and tracheobronchial tree 
[ 27 ]. Thus, the fi ndings in these patients might 
more appropriately fall under the umbrella of 
  diffuse leiomyomatosis,  which has been linked to 
Alport syndrome and its associated mutations in 
the genes encoding alpha chains of type IV col-
lagen [ 28 ].  

   Prognosis or Course 
 Unlike in the uterus, where the large number of 
cases permits systematic study of features pre-
dicting tumor behavior [ 6 ,  29 ,  30 ], the paucity 
of data on vulvar smooth muscle tumors hinders 
the ability to formulate robust criteria to distin-
guish leiomyoma from leiomyosarcoma [ 4 ,  7 –
 10 ]. Over 30 years ago, Tavassoli et al. [ 9 ] laid 
foundations based on follow-up data on 28 
patients, which included four recurrences. Three 
of these recurrences exhibited at least one of the 
following criteria: size greater than 5 cm, 5 or 
more mitotic fi gures per 10 high-power fi elds, 
and infi ltrating margins. One recurrence lacked 
all criteria, leading to the conclusion that no 
case can be guaranteed freedom from recur-
rence. A subsequent study of 25 vulvar cases by 
Nielsen et al. [ 8 ] largely validated the Tavassoli 
criteria, with the addition of moderate-to-severe 
cytologic atypia. The Nielsen group addition-
ally noted coagulative tumor cell necrosis—an 
established worrisome feature in uterine tumors 
[ 30 ]—as a feature present in two overtly malig-
nant tumors. Later works accepted coagulative 
tumor cell necrosis as a worrisome feature and 
approved the proposed criteria for categorizing 
vulvar smooth muscle tumors as shown in 

Table  15.1  [ 3 ,  5 ,  10 ]. The follow-up data from 
series on vulvar smooth muscle tumors showed 
that of 58 patients with variable follow-up peri-
ods, 8 experienced recurrence and 1 developed 
metastasis leading to death [ 7 – 9 ]. Among case 
reports of leiomyosarcoma resulting in death, the 
typical disease progression pursues a course of one 
or more local recurrences followed by metastasis 
and eventual death [ 8 ]. Authors agree that leio-
myosarcomas should be excised widely, but 
no consensus has been reached on the proper 
width. Some authors promote 1–2 cm, while 
others promote more than 2 cm (which may 
result in radical vulvectomy) [ 12 ]. For atypical 
leiomyomas, a 1-cm margin has been recom-
mended [ 3 ,  4 ]. Leiomyomas can be excised con-
servatively with a rim of surrounding normal 
tissue [ 4 ,  8 ].

      Etiology/Pathogenesis 
 Vulvar smooth muscle tumors may arise from the 
tunica dartos labialis within the dermis of the 
labia majora, the muscular walls of vessels within 
the crura forming the clitoris, and the erectile tis-
sues within the labia minora [ 31 ]. As the pathobi-
ology underlying uterine and soft tissue smooth 
muscle tumors continues to unravel [ 6 ,  30 ,  32 , 
 33 ], similar progress in the vulva lags behind. 
Nonetheless, knowledge of hormone receptor 

    Table 15.1    Recommended classifi cation scheme for 
 vulvar smooth muscle tumors   

  Criteria  
 • Size > 5 cm 
 • ≥ 5 mitotic fi gures per 10 high-power fi elds 
 • Infi ltrative edges 
 • Moderate or severe cytologic atypia 
 • Coagulative necrosis a  

  Number of criteria met    Diagnosis  
 0–1b  Leiomyoma 
 2  Atypical Leiomyoma 
 > 3  Leiomyosarcoma 

   a Although the initial studies did not include coagulative 
necrosis as a worrisome feature, subsequent works recom-
mended its inclusion (see text) 
  b Recurrence potential still exists in this category, leading 
some to suggest a diagnosis of atypical leiomyoma if any 
criterion is met (regardless of size) [ 4 ,  10 ]  
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expression in uterine tumors drove analogous 
vulvar studies [ 8 ], which found that most vulvar 
smooth muscle tumors express estrogen receptor 
(ER) and progesterone receptor (PR) [ 8 ]. These 
fi ndings, together with ties to pregnancy and hor-
mone therapy [ 9 ,  21 ,  34 ], support a pathogenic 
role for hormones and indicate potential for treat-
ment with hormone manipulation [ 5 ], which has 
demonstrated success in uterine tumors [ 6 ]. 
Notably, cutaneous smooth muscle tumors lack 
ER/PR expression [ 35 ], supporting their noso-
logical separation from genital tumors. A poten-
tial limiting factor in separating genital and 
cutaneous tumors is that part of the vulva (the 
mons pubis and labia majora) is covered by skin. 
The authors of the studies on vulvar tumors [ 7 – 9 ] 
do not clarify how cutaneous tumors were 
excluded from their material.  

   Histopathology 
 Macroscopic inspection reveals a gray or tan, 
rubbery, usually circumscribed tumor averaging 
5 cm [ 8 ]. Microscopic examination discloses 
interlacing fascicles of fusiform cells with 
eosinophilic cytoplasm and cigar-shaped (some-
times corkscrew) nuclei that may have adjacent 
cytoplasmic vacuoles (Fig.  15.1a, b ). The spin-
dled morphology predominates among vulvar 

tumors, but the cells occasionally assume an 
epithelioid appearance, with abundant eosino-
philic to clear cytoplasm and round cell borders 
(Fig.  15.2a ). Usually, these epithelioid cells 
intermingle with the typical spindled cells. 
Vulvar tumors often demonstrate a myxohyaline 
extracellular matrix that percolates among the 
fascicles of cells, imparting a plexiform or lacy 
appearance (Fig.  15.2b ). This feature is noted in 
a higher proportion of vulvar than uterine 
tumors. Mucin pools may be observed [ 4 ,  5 ,  7 , 
 8 ,  10 ]. The histopathologic features of malig-
nancy are reviewed in Table  15.1  (see also 
Figs.  15.3a–c  and  15.4 ).

         Immunohistochemical Features 
 Pan-muscle markers (desmin and muscle-specifi c 
actin) highlight both smooth and striated muscle. 
For unknown reasons, desmin expression can be 
absent from smooth muscle tumors arising from 
vessel walls, making smooth muscle actin (SMA) 
a better screening marker for smooth muscle 
tumors [ 36 ]. SMA and calponin expression is 
seen in smooth muscle and myofi broblasts. 
H-caldesmon and smooth muscle myosin heavy 
chain demonstrate specifi c (but variably sensi-
tive) expression with respect to smooth muscle 
[ 37 ,  38 ]. Generally, expression of the above 

  Fig. 15.1    Leiomyoma, spindle cell pattern. ( a ) Fascicles often intersect perpendicularly. ( b ) The spindle cells demon-
strate eosinophilic cytoplasm. This fi eld shows both cigar-shaped and corkscrew nuclei       
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markers declines with dedifferentiation and pleo-
morphic transformation [ 39 ]. As noted above, 
most vulvar smooth muscle tumors express ER 
and PR [ 8 ].  

   Genetics and Molecular Findings 
 Numerous aberrations in genetic material and 
molecular signaling pathways have emerged 
from studies on smooth muscle tumors in the 
uterus and soft tissues [ 6 ,  30 ,  32 ,  33 ], indicating 
heterogeneous and complex underpinnings. 
In the vulva, a single cytogenetic study of a 

 leiomyoma revealed clonal rearrangement of 
8q11, a fi nding detected in uterine leiomyomas 
[ 22 ], but further studies are indicated.  

   Differential Diagnosis 
 In the vulva, cellular angiofi broma may enter 
the differential owing to its intersecting, 
spindle- shaped cells in a fi brous stroma. In this 
tumor, mitotic fi gures can be numerous with-
out clinical consequence, whereas in smooth 
muscle tumors, they constitute a criterion for 
malignancy [ 1 ,  3 – 5 ]. Myxoid components of 

  Fig. 15.2    Histomorphologic patterns in smooth muscle 
tumors. ( a ) Epithelioid morphology with well-defi ned 
cell borders and abundant, pale to clear cytoplasm. ( b ) 

Myxohyaline extracellular matrix imparts a lacy confi gu-
ration (Images by authors, from case of Dr. Thomas 
Krausz)       

  Fig. 15.3    Features of malignancy in smooth muscle 
tumors. ( a ) Coagulative necrosis, as seen on the right side 
of the fi eld, should be viewed with concern. ( b ) Cytologic 

atypia is seen as pleomorphic, hyperchromatic nuclei with 
occasional bizarre forms. ( c ) Numerous mitotic fi gures 
are apparent       

 

 

K.M. Paral and C.R. Shea



443

smooth muscle tumors have been confused 
with the characteristically paucicellular 
aggressive angiomyxoma [ 18 ]. Distinction 
between the two may require ancillary studies 
in cases with sampling issues. Table  15.2  aims 
to resolve this differential. Overtly malignant 
smooth muscle neoplasms evoke another set of 
possible diagnoses, including other spindle 
cell sarcomas, spindle cell carcinoma, and 
spindle cell melanoma. When low-power pat-
terns and nuclear features fail to provide the 
answer, immunohistochemistry is required. A 
recommended panel includes epithelial mark-
ers (broad-spectrum cytokeratins and epithelial 
membrane antigen), S100, SMA, and desmin. 
Potential immunohistochemical pitfalls include 
rare SMA expression in spindle cell carcino-
mas [ 45 ], occasional cytokeratin expression in 
leiomyosarcoma [ 46 ], and rare desmin expres-
sion in melanoma [ 36 ].       

  Fig. 15.4    Leiomyosarcoma. This unusual case demon-
strates the convergence of three morphologic patterns: 
spindled ( top ), epithelioid ( left  and  center ), and pleomor-
phic transformation ( bottom right ) (Images by authors, 
from case of Dr. Thomas Krausz)       

   Table 15.2    The differential diagnosis of vulvar smooth muscle tumors   

 Smooth muscle tumors  Cellular angiofi broma a   Aggressive angiomyxoma 

  Clinical 
features  

 •  Wide age range of adult 
women 

 •  Wide age range of adult 
women 

 •  Women of reproductive age 

 • Usually circumscribed  • Usually circumscribed  •  Poorly circumscribed, infi ltrative, 
displaces pelvic structures  • Benign > malignant  • Benign 

  Histopathology   •  Intersecting fascicles of 
spindle cells (sometimes 
epithelioid) with cigar- 
shaped nuclei 

 •  Short fascicles of 
spindle cells with scant, 
fi brillary cytoplasm and 
fusiform nuclei 
(resemble spindle cells 
of spindle cell lipoma) 

 •  Paucicellular proliferation of 
small, bland, ovoid, or stellate-
shaped cells 

 •  Myxoid background 
 •  Variably sized vessels from which 

bundles of smooth muscle radiate 

 •  Myxohyaline 
extracellular matrix 

 •  Fibrous stroma, wispy 
collagen 

 •  No mitotic fi gures or atypia 

 •  Numerous thick-walled, 
hyalinized blood vessels 

 •  Mitotic fi gures 
inconsequential 

 •  Regard mitotic fi gures 
with concern 

  Ancillary 
studies  

 • SMA +  • Most SMA −  • Desmin +/− 
 • Desmin +  • Most desmin −  • SMA +/− 
 • H-caldesmon +  • Most h-caldesmon −  • CD34 +/− 
 • Usually ER/PR +  • CD34 + in up to 60 %  • ER/PR + 
 • HMGA2 +/− (up to 43 %  • Usually ER/PR +  • HMGA2 + (most) 

 of vulvar leiomyomas are +)  •  Loss of RB1 and 
FOXO1 (13q14 region)  •  Rare, focal CD34 expression 

reported in leiomyosarcoma 

  Data from: Refs. [ 1 ,  4 ,  5 ,  8 ,  40 – 43 ] 
  a Leiomyomatous nodules have been reported within cellular angiofi bromas [ 44 ]  
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   Tumors of Skeletal Muscle 

   Rhabdomyoma 

   Clinical Features 
 Rhabdomyomas are divided into two major clini-
copathologic categories: cardiac or extracardiac. 
The extracardiac group is further subdivided into 
adult, fetal, and genital types, with the genital 
type being the rarest [ 47 – 51 ]. Adult and fetal 
rhabdomyomas tend to involve the head and neck 
region [ 50 ,  52 ]. Genital rhabdomyomas involve 
the paratesticular region in males and the vulvo-
vaginal region in females. Over 30 cases of geni-
tal rhabdomyoma have been reported in females, 
of which the vast majority arise from the vagina 
[ 47 ,  51 ]. A few reported cases involve the vulva 
[ 53 ], cervix [ 54 ,  55 ], urethra [ 56 ], and even ovary 
[ 57 ]. The average patient presents in the fourth 
decade [ 47 ,  58 ] with a polypoid vulvovaginal 
mass that produces a foreign body sensation [ 58 ] 
or dyspareunia [ 59 ]. Alternatively, the lesion is 
discovered incidentally [ 47 ,  55 ,  56 ,  60 ,  61 ]. 
Physical examination reveals a 1–3 cm, rubbery-
to- fi rm polyp, rarely cystic [ 61 ], often peduncu-
lated, with a smooth, intact surface, similar to a 
fi broepithelial polyp [ 47 ,  52 ,  55 ,  56 ,  58 – 60 ,  62 ].  

 Summary 
     Clinical Presentation 
•    Patients are usually adults with a mass 

of the labia majora, but any vulvar site 
can be involved.  

•   Leiomyomatosis presents as a diffuse or 
multinodular proliferation.  

•   The patient may report enlargement dur-
ing pregnancy or hormone therapy.     

   Histologic Features 
•    Intersecting fascicles of spindled, some-

times epithelioid cells with eosinophilic 
cytoplasm  

•   Cigar-shaped (sometimes corkscrew) 
nuclei, with occasional adjacent para-
nuclear vacuoles  

•   Myxohyaline extracellular matrix sepa-
rates fascicles, imparting a plexiform 
appearance     

   Differential Diagnosis 
•    Vulvar-specifi c neoplasms cellular 

angiofi broma and aggressive angiomyx-
oma are often considered.  

•   Leiomyosarcoma can mimic other spin-
dle cell sarcomas, spindle cell carcinoma, 
and spindle cell melanoma.       

 Takeaway Essentials 

     Clinically Relevant Pearls 
•    These lesions must be excised widely 

for thorough microscopic evaluation to 
exclude malignancy and to reduce the 
risk of recurrence.  

•   Any mass can recur, regardless of histo-
logic features.     

   Pathology Interpretation Pearls 
•    Although smooth muscle neoplasms at 

all body sites are united by common mor-
phologic characteristics of their constitu-
ent cells, each anatomic location must be 
considered separately owing to different 
criteria for predicting behavior.  

•   Worrisome features in smooth muscle 
tumors of the vulva:

 –    Size > 5 cm  
 –   ≥ 5 mitotic fi gures per 10 high-

power fi elds  
 –   Infi ltrative edges  
 –   Moderate or severe cytologic 

atypia  
 –   Coagulative necrosis        

   Immunohistochemical/Molecular Findings 
•    A supportive immunohistochemical 

panel includes desmin, smooth muscle 
actin, and h-caldesmon.  

•   Smooth muscle tumors of the vulva 
express ER and PR, unlike their skin 
and soft tissue counterparts.       
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   Prognosis or Course 
 Genital rhabdomyomas manifest benign behav-
ior, with no reported metastases [ 47 ] and only a 
single reported recurrence following excision 
[ 63 ]. Simple excision is the treatment of choice 
[ 47 ,  59 ,  60 ,  62 ].  

   Etiology/Pathogenesis 
 The pathogenesis of rhabdomyoma remains elu-
sive. Some authors favor a hamartomatous rather 
than neoplastic origin [ 48 ,  62 ], but the distinction 
between the two is obscured by the fi nding that 
both entities can be clonal [ 64 ]. Given the defi ni-
tion of a hamartoma as a disorganized mass of 
cells indigenous to a particular site [ 64 ], this the-
ory can only explain those developing near the 
vaginal orifi ce [ 48 ], which contains skeletal mus-
cle as a component of the striated urogenital 
sphincter complex [ 65 ]. Moreover, hamartomas 
typically occur in young and old alike, whereas 
genital rhabdomyomas show a predilection for 
middle-aged women [ 47 ,  48 ,  60 ].  

   Histopathology 
 Histologic examination reveals unremarkable 
squamous epithelium overlying loose connective 
tissue stroma bearing loosely interweaving, poly-
morphous cells with abundant, brightly eosino-
philic cytoplasm, ranging in shape from fusiform 
to polygonal to strap-like, with variably conspic-
uous cross-striations (Figs.  15.5  and  15.6a, b ). 
Nuclei are centrally or peripherally located, are 
round to oval in shape, and display occasional 
prominent nucleoli [ 48 ,  49 ,  52 ,  56 ,  58 ]. Cells 
may contain multiple nuclei [ 52 ,  55 ]. Nuclear 
atypia and mitotic fi gures are universally absent 
[ 47 ,  48 ,  52 ,  56 ,  58 ,  60 ,  62 ].

       Immunohistochemical Features 
 Immunohistochemical studies confi rm skeletal 
muscle differentiation, with expression of myo-
genin and alpha-sarcomeric actin. Pan-muscle 
markers desmin and muscle-specifi c actin are 
also expressed [ 56 ,  66 ]. Masson trichrome [ 67 ] 
and phosphotungstic acid-hematoxylin [ 48 ,  62 , 
 67 ] stains were historically applied to highlight 
cross-striations. However, the characteristic cell 
morphology together with cross-striations visible 

by light microscopy usually obviates the need for 
such ancillary studies.  

   Genetics and Molecular Findings 
 Little is known about aberrations in molecular 
pathways in genital rhabdomyoma. In contrast, 
fetal rhabdomyoma is associated with alterations 
in sonic hedgehog signaling, with or without con-
comitant basal cell nevus syndrome [ 51 ]. Emerging 
studies support a role for activated hedgehog sig-
naling in the pathobiology of fetal rhabdomyoma 
[ 68 ]. Assessment of hedgehog signaling in genital 
rhabdomyomas would be of interest.  

   Differential Diagnosis 
 The two entities that most commonly enter the dif-
ferential for rhabdomyoma are embryonal rhabdo-
myosarcoma and fi broepithelial polyp [ 47 – 49 ,  62 ]. 
The signifi cant distinguishing features are summa-
rized in Table  15.3 . Consideration may also be 
given to rhabdomyomatous mesenchymal hamar-
toma, which is exceedingly rare in the vulvovaginal 
region [ 70 ]. This lesion consists of a disordered 
mixture of skeletal muscle fi bers, mature adipose 
tissue, nerve bundles, and adnexal structures [ 71 ].      

  Fig. 15.5    Genital rhabdomyoma. Low-power examina-
tion shows unremarkable, glycogenated, non-keratinizing, 
squamous epithelium overlying stroma containing loosely 
interweaving, brightly eosinophilic, polymorphous cells 
(Images by authors, from case of Dr. Thomas Krausz)       
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  Fig. 15.6    Genital rhabdomyoma. ( a ) Polygonal and strap-like cells are present. Some cells have multiple, peripheral 
nuclei. ( b ) Cross-striations can be seen (Images by authors, from case of Dr. Thomas Krausz)       

   Table 15.3    The differential diagnosis of genital rhabdomyoma   

 Genital rhabdomyoma 
 Rhabdomyosarcoma 
(embryonal/botryoid) 

 Fibroepithelial polyp 

  Clinical 
features  

 •  Adult with a polypoid lesion  •  Young female with a mass  • Adult with a polypoid lesion 
 •  Non-ulcerated mucosal 

covering 
 • Rapid growth  •  Non-ulcerated mucosal 

covering 
 •  Ulceration of overlying 

mucosa 
 • May be multiple and large 

  Histopathologic 
features  

 •  Differentiated, eosinophilic 
cells, ranging from polygonal 
to fusiform to strap-like 

 •  Mostly primitive 
mesenchymal cells 

 • Scattered fi broblastic cells 

 •  Cross-striations often present  •  Limited myogenic 
differentiation, with 
occasional eosinophilic 
cells with cross-striations 

 •  May contain markedly 
atypical stromal cells, with 
increased mitotic rate in 
pregnancy (termed cellular 
pseudosarcomatous 
fi broepithelial polyps or 
pseudosarcoma botryoides) 

 • No cambium layer  •  Cambium layer 
(condensation of neoplastic 
cells below epithelium) 

 • No nuclear atypia  • Nuclear atypia present 
 • No mitotic fi gures  • Mitotic fi gures present 

  Ancillary 
studies  

 • Desmin +  • Desmin +  • ER/PR + (almost always) 
 • Myogenin +  • Myogenin +  •  Pitfall: rarely focally 

positive for desmin, 
myogenin 

 • t(1;13), t(2;13) 

  Data from: Refs. [ 47 – 49 ,  55 ,  62 ,  66 ,  69 ]  
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   Rhabdomyosarcoma 

   Clinical Features 
 Since its emergence in the literature in 1946 [ 72 ], 
rhabdomyosarcoma (RMS) has unveiled several 
faces, consisting of embryonal (including botry-
oid), alveolar, and pleomorphic types. Currently, 
the World Health Organization provisionally lists 
a separate spindle cell/sclerosing type, but, until 
recently, it was generally included with embryo-
nal cases [ 51 ]. RMS is known as a childhood sar-
coma, constituting the largest proportion of soft 
tissue sarcomas in the pediatric population [ 73 ]. 
Although relatively rare in adults, RMS can affect 
any age, with age predilections corresponding to 
subtype [ 74 ,  75 ]. Embryonal RMS is the most 
common type, most commonly seen in children 
under age 10, with up to one-half of cases involv-
ing the genitourinary tract [ 73 – 76 ]. Second to 
embryonal in frequency is the alveolar type, 
which affects a slightly older cohort than embryo-
nal RMS and most often arises in the extremities 
[ 73 – 75 ,  77 ]. A small fraction of both embryonal 
and alveolar types occur in the setting of genetic 
syndromes involving germ line mutations, such as 
Beckwith-Wiedemann syndrome [ 78 – 80 ]. The 
rare pleomorphic type preferentially affects the 
extremities of older adults [ 81 ,  82 ]. 

 Among cases arising within the gynecological 
tract, the typical patient is a child or adolescent 
with a vaginal, uterine, or cervical mass. However, 
a range of ages from infancy to elderly have been 
affected, with involvement of the ovaries, fallo-
pian tubes, labia, clitoris, and perineum [ 83 – 89 ]. 
Patients may present with vaginal bleeding or 
abdominal pain when the mass arises internally 
[ 83 ,  84 ]. Masses involving the external genitalia 
may present as a painless or painful mass [ 88 ,  90 , 
 91 ] that can overgrow and efface the vulvar anat-
omy [ 86 ] or, if in a child, may produce asymme-
try mimicking childhood asymmetric labium 
majus enlargement (Fig.  15.7 ) [ 89 ].

      Prognosis or Course 
 Notoriously an aggressive neoplasm, RMS overall 
carries 5-year survival rates of 27 % and 61 % for 
adults and children, respectively [ 92 ]. Similar rates 
are seen in the genital tract [ 83 ,  85 ]. Embryonal 

 Summary 
     Clinical Presentation 
•    Polypoid vulvovaginal mass in women 

in their 4th decade, either asymptomatic 
or with symptoms relating to mass effect     

   Histologic Features 
•    A spectrum of differentiated skeletal 

muscle cells appears as interweaving, 
polymorphous cells with abundant, 
brightly eosinophilic cytoplasm.  

•   Cells can be polygonal, fusiform, or strap- 
like, with or without cross-striations.  

•   Nuclear atypia and mitotic fi gures are 
always absent.     

   Differential Diagnosis 
•    Consider embryonal rhabdomyosar-

coma and fi broepithelial polyp.       

 Takeaway Essentials 

     Clinically Relevant Pearls 
•    This is a benign lesion with no meta-

static potential.     
   Pathology Interpretation Pearls 
•    Recognition of a range of muscle cells 

in later stages of differentiation is key.  
•   Any atypia, mitotic fi gures, or primitive 

mesenchymal cells should raise suspi-
cion for embryonal rhabdomyosarcoma.     

   Immunohistochemical/Molecular Findings 
•    Immunohistochemistry does not dis-

tinguish rhabdomyoma from rhabdo-
myosarcoma, but recognition of the 
mature striated muscle elements usu-
ally obviates the need for ancillary 
studies.  

•   An immunohistochemical pitfall is pre-
sented by focal myogenin and desmin 
expression in fi broepithelial polyp.       
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RMS manifests more favorable behavior than the 
other types [ 82 ,  84 ,  93 ]. All age groups enjoy a bet-
ter outcome with localized disease, including pedi-
atric gynecological tumors [ 85 ]. Data on adult 
genital RMS are suggestive but do not reach statis-
tical signifi cance [ 83 ]. Current data support multi-
modal treatment for both children and adults, 
incorporating a combination of surgery, chemo-
therapy, and  radiotherapy [ 75 ,  76 ,  83 – 85 ].  

   Etiology/Pathogenesis 
 The progenitor cell remains unknown but is pos-
tulated to be a mesenchymal stem cell trans-
formed by myogenic and oncogenic events [ 94 ]. 
Genetic aberrations in RMS, whether sporadic or 
in association with germ line mutation syn-
dromes, underlie changes in cell growth and 
apoptosis, myogenic differentiation, cell motility, 
and tumor suppression [ 94 – 96 ].  

   Histopathology 
 Other than the botryoid variant of embryonal 
RMS, the typical RMS specimen consists of a 
pale-tan, fl eshy mass [ 51 ]. Embryonal morphol-
ogy accounts for most genital RMS in general, but 
alveolar morphology more commonly accounts 
for vulvar lesions [ 83 ,  85 – 87 ,  91 ,  97 ]. Only one 
reported case of embryonal RMS occurred in the 
vulva [ 89 ]. Tumors with mixed alveolar-embryo-
nal histology can occur [ 95 ]. Both types demon-
strate a proliferation of primitive mesenchymal 
cells with scant cytoplasm and round nuclei. 

In embryonal RMS, these primitive cells assume a 
stellate shape and are suspended in a matrix of 
loose, myxoid material alternating with zones of 
cellular condensation (Fig.  15.8a–c ). A cellular 
condensation beneath an epithelium (cambium 
layer) defi nes the botryoid variant of embryonal 
RMS [ 93 ]. The primitive, stellate cells often 
exhibit varying degrees of myogenic differentia-
tion, characterized by the acquisition of dense, 
eosinophilic cytoplasm, peripheral displacement 
of the nucleus, and cellular elongation, eventually 
evolving into polymorphous shapes described as 
strap-like, spidery, and tennis- racket-like 
(Fig.  15.9a–c ). With terminal differentiation, the 
rhabdomyoblasts fuse into multinucleated cells 
and develop cross-striations, a feature present in a 
minority of cases [ 93 ,  96 ].

    Compared with the embryonal type, the alveo-
lar type shows less obvious myogenic differentia-
tion, often restricted to a thin rim of eosinophilic 
cytoplasm around the nucleus [ 74 ,  93 ]. Also, 
whereas the primitive cells in embryonal RMS 
assume a stellate shape, the cells of alveolar RMS 
are monomorphous, small, round cells, hence the 
alternative designation, “monomorphous round 
cell” RMS [ 74 ]. Alveolar RMS consists of fi bro-
vascular septa forming pseudoalveolar spaces that 
compartmentalize the neoplastic cells (Fig.  15.10a ). 
A layer of tumor cells is aligned along the septa 
(Fig.  15.10b ), with dishesive clusters in the centers 
of the pseudoalveolar spaces. Multinucleated giant 
cells with a wreath-like nuclear confi guration can 

  Fig. 15.7    This case of vulvar rhabdomyosarcoma resem-
bled childhood asymmetric labium majus enlargement 
(Used with permission from Youngstrom EA, Bartkowski 

DP et al. Vulvar embryonal rhabdomyosarcoma: A case 
report. J Pediatr Urol. 2013;9(4):e144–6)       
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be seen (Fig.  15.10d ) [ 74 ]. Occasionally, the neo-
plastic cells grow in sheets without clear septal 
architecture, in which case the term “solid variant” 
is applied (Fig.  15.10d ). Some cases may show 
clear-cell change [ 74 ,  93 ] or anaplasia [ 98 ,  99 ].

   The pleomorphic type constitutes a small frac-
tion of RMS cases in the gynecological tract, 
mainly affecting the uterus [ 81 – 83 ,  100 ]. The 
neoplastic cells are spindled or polygonal, with 
large, pleomorphic nuclei [ 81 ]. Tumors with the 
spindle cell/sclerosing morphology display fas-
cicles of fusiform cells intermixed with variable 
amounts of collagen [ 93 ,  101 ].  

   Immunohistochemical Features 
 Since skeletal muscle cells have a unique 
 phenotype, a small panel of immunostains can 
establish the diagnosis [ 96 ]. Numerous studies 

have demonstrated high sensitivity and specifi city 
of nuclear markers myogenin and MyoD1, which 
identify cells committed to skeletal  muscle differ-
entiation in their early stages [ 102 – 105 ]. Pan- 
muscle markers desmin and muscle-specifi c actin 
offer considerably less specifi city [ 102 ], although 
desmin helps to assign cells to a general phenotypic 
group [ 96 ]. At present, myogenin and MyoD1 are 
the best available markers for confi rming a histo-
logic impression of RMS [ 102 ]. By far, most 
tumors entering the differential, including small 
round cell tumors and spindle cell tumors, lack 
expression of these markers [ 102 – 106 ]. However, 
the frequent background cytoplasmic staining for 
MyoD1 limits interpretation of this marker [ 102 –
 105 ]. Notably, entrapped nonneoplastic skeletal 
muscle may express either marker [ 102 ,  104 ,  105 ]. 
Some studies demonstrated differences in staining 

  Fig. 15.8    Embryonal RMS. ( a ) Low-power view 
shows alternating zones of cellularity. Note the absence 
of a cambium layer. ( b ) High-power view of the 

hypocellular regions reveals the stellate-shaped, primitive 
mesenchymal cells. ( c ) High-power view of a cellular 
condensation        

  Fig. 15.9    Spectrum of myogenic differentiation. ( a ) Spidery cells. ( b ) Polygonal and strap-like cells. ( c ) Strap-like 
cells with cross-striations ( center )       
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patterns between alveolar and embryonal types, 
with alveolar tending to stain more diffusely than 
embryonal [ 102 – 104 ]. Data are limited on the 
pleomorphic subtype, but expression of nonspe-
cifi c muscle markers and at least one skeletal-
muscle- specifi c marker is expected [ 81 ].  

   Genetics and Molecular Findings 
 Initially described by Seidal and colleagues [ 107 ], 
recurrent translocation t(2;13) characterizes most 

alveolar RMS, with t(1;13) being found in a minor-
ity [ 108 ,  109 ]. These translocations generate chi-
meric genes encoding PAX3- and PAX7-FOXO1 
fusion proteins, which enhance transcriptional 
activity and ultimately affect cell- cycle regulation, 
apoptosis, and myogenesis [ 95 ,  96 ]. On the other 
hand, embryonal RMS lacks recurrent transloca-
tions, instead bearing multiple gains and losses of 
chromosome material. Notably, the region most 
affected by allelic loss (11p15.5)  corresponds to 

  Fig. 15.10    Alveolar RMS. ( a ) Fibrous septa compart-
mentalize the cells. ( b ) The neoplastic cells align along 
the fi brous septa. ( c ) The solid variant consists of sheets of 

neoplastic cells. ( d ) A multinucleated giant cell with a 
wreath-like nuclear confi guration is seen (Images by 
authors, from case of Dr. Thomas Krausz)       
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the locus associated with Beckwith-Wiedemann 
syndrome [ 95 ]. Interestingly, embryonal RMS 
demonstrates an RNA expression profi le similar to 
that of translocation- negative alveolar RMS and 
has similar favorable clinical behavior relative to 
fusion-positive alveolar RMS [ 95 ,  110 – 112 ], sup-
porting the use of fusion status to assess risk and to 
guide therapy.  

   Differential Diagnosis 
 Morphologic and immunophenotypic overlap 
exists between RMS and primitive ectomesen-
chymoma, a sarcoma with both myogenic and 
neural differentiation. This entity behaves simi-
larly to RMS [ 113 ]. Alveolar RMS bears mor-
phologic semblance to various small round cell 
tumors. Immunohistochemistry usually resolves 
the differential, but overlap can be seen with 
 desmin and CD99 (see Table  15.9 ) [ 96 ]. Notably, 

neuroendocrine markers may be expressed in 
30–40 % of alveolar RMS, emphasizing the 
importance of applying a panel of markers to 
include desmin and myogenin or MyoD1 in the 
diagnosis of small round cell tumors [ 116 ]. 
Embryonal RMS often engenders a deceptively 
benign impression at fi rst pass owing to its loose, 
myxoid background and varying degrees of 
large, eosinophilic cells. It resembles rhabdo-
myoma or fi broepithelial polyp with atypical 
stromal cells (pseudosarcoma botryoides) [ 69 ]. 
Importantly, myogenic marker expression in the 
latter poses a diagnostic pitfall [ 66 ,  96 ]. RMS 
with spindle cell morphology can mimic smooth 
muscle tumors and be SMA positive [ 96 ,  101 ], 
thus increasing the utility of myogenin and 
MyoD1. Table  15.4  reviews the key features of 
rhabdomyosarcoma. See also Vignette 2 at the 
end of this chapter.      

   Table 15.4    Review of rhabdomyosarcoma of the gynecological tract   

 Embryonal  Alveolar  Other 

  Clinical 
features  

 •  Children < 10 years  • Children and adolescents  •  Pleomorphic type arises in 
the extremities of adults 

 •  Only one case report describes 
a vulvar origin (the vulva is 
more likely to be indirectly 
involved) 

 •  More common than 
embryonal in the vulva 

 •  Spindle cell/sclerosing 
variant is not clearly a 
subtype 

 •  Botryoid: bunch of grapes 
  Behavior   • Relatively favorable  • Relatively aggressive  •  Pleomorphic → aggressive 
  Histopathology   •  Primitive mesenchymal cells 

with stellate shape 
 •  Primitive mesenchymal 

cells with a round shape 
 •  Pleomorphic type has large 

cells with pleomorphic 
nuclei 

 •  Range of myogenesis (gain of 
eosinophilic nuclei, peripheral 
nucleus, strap-like cells) 

 •  Restricted range of 
myogenic differentiation 

 •  Spindle cell/sclerosing 
morphology has fascicles 
of fusiform cells 
intermixed with variable 
amounts of collagen 

 •  Myxoid background, variable 
cellular condensations 

 •  Fibrovascular septa 
compartmentalizes 
dishesive cells 

 •  Botryoid: cambium layer 
(condensation of neoplastic 
cells below epithelium) 

 •   ±Wreath-like 
multinucleated giant cells 

 •  Solid variant: sheets of cells 

  Differential 
diagnosis  

 •  Rhabdomyoma, fi broepithelial 
polyp 

 • Small round cell tumors  •  Spindled morphology → 
smooth muscle neoplasms 

    •  Small round cell tumors 
  Ancillary 
studies  

 •  Lack recurrent abnormalities  •  Often more diffuse 
myogenin expression than 
embryonal 

 •  Spindled can be SMA + 

 •  Chromosome gains and losses  •  Recurrent translocations 
t(2;13), t(1;13) 

 •  Lack recurring 
abnormalities 
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   Tumorlike Conditions 

   Traumatic Neuroma 

   Clinical Features 
 Traumatic neuroma is a nonneoplastic prolifera-
tion of neural tissue occurring in response to 
transection of a nerve following surgery or other 
trauma [ 117 ], most commonly occurring on the 
lower extremities after amputation (hence, the 

alternative designation “amputation neuroma”), 
followed by the head and neck, especially after 
tooth extraction [ 118 ]. Only a handful of cases 
have been reported in the vulva, seen in associa-
tion with episiotomy scar [ 119 ,  120 ], traumatic 
fall [ 121 ], and female genital mutilation [ 122 , 
 123 ]. Given the estimated 125 million girls and 
women across the world who have undergone 
female genital mutilation [ 124 ] together with 
the relatively high frequency of neuromas devel-
oping after limb amputation at 12–26 % [ 118 , 
 125 ], vulvar neuromas are perhaps underre-
ported [ 122 ] or underdiagnosed [ 123 ]. Patients 
may not present for many years following the 
initial injury [ 119 ]. Clinical examination dis-
closes a tender clitoral nodule (Fig.  15.11 ) [ 122 , 
 123 ], an irregular scar-like thickening of the 
labia minora [ 119 ], or vaguely defi ned labial 
pain without a palpable abnormality [ 121 ]. 
Patients report a spectrum of symptoms, includ-
ing dyspareunia [ 119 ,  122 ,  123 ] or even pain 
with simply sitting or wearing tightly fi tting 
clothing [ 123 ]. In one case, the patient required 
analgesics to permit coitus [ 121 ]. Surgical exci-
sion successfully resolves the symptoms 
[ 119 – 123 ].

      Etiology/Pathogenesis 
 Normally, after a nerve is injured or severed, the 
distal segment degenerates while the proximal 
segment sends regenerating axons distally. The 
regenerating axons extend toward and into the 
endoneurial tubes of the degenerating distal seg-
ment under the guidance of bands of Büngner, 
which are columns of proliferating Schwann 
cells [ 126 ]. The outcome of the regenerative 
attempt hinges on several factors, such as the 
length of the path from the axons to their fi nal 
destination as well as the presence of any 
obstruction within this path (e.g., fi brosis) [ 127 ]. 
If the regeneration path is obstructed by scar tis-
sue, as in traumatic neuroma, then the axons may 
turn backward onto themselves, leading to a 
tumultuous knot of nerve fi bers [ 128 ,  129 ]. 
Within this altered environment, the tangled, 
intact axons become hypersensitive and sponta-
neously active, generating abnormal pain signals 

 Takeaway Essentials 

     Clinically Relevant Pearls 
•    Consider RMS as a rare cause of a vul-

vovaginal mass, vulvar asymmetry, or 
vaginal bleeding.  

•   Although vulvar RMS is most com-
monly alveolar, the embryonal type can 
protrude into the vulva from more prox-
imal sources.  

•   This aggressive neoplasm requires 
prompt institution of multimodal 
therapy.     

   Pathology Interpretation Pearls 
•    Histologic classifi cation carries prog-

nostic value, with a relatively favorable 
outcome for embryonal RMS compared 
with the aggressive alveolar RMS.  

•   The solid variant of alveolar RMS is 
particularly susceptible to morphologic 
overlap with other neoplasms, requiring 
ancillary studies to confi rm the 
diagnosis.     

   Immunohistochemical/Molecular Findings 
•    Because embryonal RMS lacks recur-

rent cytogenetic abnormalities, molec-
ular testing is less useful as a diagnostic 
aid than in alveolar RMS.  

•   Demonstration of recurrent transloca-
tion t(2;13) or t(1;13) in alveolar RMS 
corresponds to more aggressive behav-
ior, whereas cases lacking a recurrent 
translocation behave more favorably, 
similar to embryonal RMS.       
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  Fig. 15.11    Traumatic neuroma. This painful clitoral nod-
ule developed after female genital mutilation (Used with 
permission from Abdulcadir J. et al. Clitoral neuroma 
after female genital mutilation/cutting: a rare but possible 
event. J Sex Med. 2012;9(4):1220–5)       

out of proportion to the stimulus [ 130 ,  131 ], 
 producing the constellation of pain symptoms 
described above.  

   Histopathology 
 The histology refl ects the failed attempt at regen-
eration, demonstrating variably sized, haphaz-
ardly arranged nerve fascicles embedded within a 
collagenous matrix, often in association with a 
connecting nerve (Fig.  15.12a, b ) [ 128 ,  132 ]. The 
fi brotic matrix may demonstrate myxoid change, 
corresponding to acidic mucopolysaccharides 
[ 128 ]. The nerve fascicles themselves are normal 
[ 132 ], each ensheathed by perineurial cells, ren-
dering an appearance of multiple separate nerves 
[ 128 ,  133 ].

      Immunohistochemistry/Special 
Techniques 
 The perineurial cells encasing the nerve fasci-
cles demonstrate epithelial membrane antigen 
and GLUT-1 expression (Fig.  15.13 ) [ 134 , 
 135 ]. D2-40 (podoplanin) and claudin-1 immu-
nostaining also highlights the perineurium 
[ 136 ,  137 ]. Numerous axons within each 

  Fig. 15.12    Traumatic neuroma. ( a ) A disrupted nerve segment ( upper right ) gives rise to haphazardly arranged nerve 
fascicles. ( b ) The nerve fascicles are embedded within a fi brotic stroma       
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 fascicle can be highlighted either by silver 
stains (Bielschowsky or Bodian techniques) 
[ 128 ,  132 ] or by immunohistochemistry for 
neurofi lament [ 133 ]. S100- positive Schwann 
cells and CD34-positive dendritic stromal cells 
are also present within the fascicles, as in 
 normal nerves [ 135 ].

      Differential Diagnosis 
 Occasionally, solitary circumscribed neuroma 
or neurofi broma enters the differential. The 
salient discriminatory features are shown in 
Table  15.5 .      

  Fig. 15.13    Epithelial membrane antigen immunohisto-
chemistry highlights the perineurium that surrounds each 
nerve fascicle in traumatic neuroma (×10)       

   Table 15.5    The differential diagnosis of traumatic neuroma   

 Traumatic neuroma 
 Solitary circumscribed 
neuroma  Neurofi broma 

  Clinical 
differences  

 • History of trauma  •  No clear association 
with trauma 

 •  In neurofi bromatosis, the vulva can 
be affected as part of a multifocal 
process 

 • Usually painful  •  Asymptomatic  • Can be pruritic 
 •  Develop at sites of 

nerve transection 
 •  Genital involvement 

has been reported 
  Morphologic 
differences  

 •  Overall lesion is not 
encapsulated 

 •  Circumscribed and 
partially encapsulated 
by thin perineurium 

 • Some are circumscribed 

 •  Haphazard nerve 
bundles 
compartmentalized 
by fi brous tissue 

 •  Compact bundles of 
Schwann cells without 
intervening fi brous 
tissue 

    •  Encapsulation depends on type a  

 •  Frequent interfascicular 
clefting 

 •  Proliferation of neural elements in 
a fi brillary or myxoid background 

 •  Fibrotic stroma is not a feature; if 
collagen is present, it is usually 
dispersed in loose clusters 

 • Mast cells are common 
  Immunohistochemical 
differences  

 •  EMA + perineurium 
surrounds individual 
nerve fascicles 

 •  Discontinuous EMA + 
perineurium restricted 
to periphery of the 
lesion 

 •  EMA expression in few cells, 
usually scattered throughout the 
lesion   

   a Intraneural neurofi broma is ensheathed by a thick epineurium or perineurium (EMA +) 
 Data from: Refs. [ 51 ,  128 ,  132 ,  133 ]  
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   Langerhans Cell Histiocytosis 

   Clinical Features 
 Ever since the 1987 recommendation by the 
Writing Group of the Histiocyte Society [ 138 ], 
Langerhans cell histiocytosis (LCH) has been 
the unifying term for a group of clinically het-
erogeneous diseases that were once considered 
as separate entities under the names Hand-
Schüller-Christian disease, Letterer-Siwe dis-
ease, eosinophilic granuloma, histiocytosis X, 
Hashimoto-Pritzker syndrome, self-healing his-
tiocytosis, and pure cutaneous histiocytosis. The 
prototypical LCH patient is a male child or 
young adult with bony involvement, either local-
ized or multifocal. However, all ages, both gen-
ders, and nearly all organ systems have been 
affected, including the skin, lung, lymph nodes, 
liver, spleen, mucosal sites, and endocrine glands 
[ 139 ,  140 ]. Cutaneous manifestations are rela-
tively common [ 141 ], but involvement of the 
female genital tract is unusual [ 139 ], with most 
cases representing part of a multifocal process 
[ 142 ,  143 ]. Localized disease affects the vulva 
more often than the vagina, cervix, endome-
trium, or ovary [ 142 ]. Approximately 30 cases of 
isolated vulvar LCH have been described, affect-
ing a range of ages from infancy to elderly (aver-
age 50 years) [ 142 – 144 ]. Nearly half of vulvar 
lesions present as ulcers (Fig.  15.14 ), followed 
by erythematous plaques, irregular nodules, pap-
ules, and macules [ 144 ], frequently accompa-
nied by pruritus or pain [ 143 ,  144 ]. The clinical 
picture can simulate venereal disease, eczema, 
or Paget disease [ 142 ,  144 – 146 ].

      Prognosis or Course 
 Axiotis et al. [ 145 ] proposed four nosological 
groups for LCH of the genital tract based on clus-
ters of clinical fi ndings, but they found no prog-
nostic differences among these groups. Despite 
its limited utility [ 142 ], this grouping paradigm 
has appeared in multiple subsequent reports 
[ 146 – 151 ]. LCH usually follows an indolent 
course, with few disease-related deaths [ 139 , 

 Takeaway Essentials 

     Clinically Relevant Pearls 
•    Suspect traumatic neuroma for any 

painful vulvar lesion accompanied by a 
history of episiotomy, female genital 
mutilation, or other trauma.     

   Pathology Interpretation Pearls 
•    This tumorlike condition can be distin-

guished from other neural lesions by 
recognizing the fi brotic stroma separat-
ing discrete nerve fascicles.     

   Immunohistochemical/Molecular Findings 
•    Within the fascicles, immunostains for 

neurofi lament, S100, and CD34 high-
light axons, Schwann cells, and den-
dritic stromal cells, respectively.  

•   Surrounding each fascicle is a perineu-
rial layer, which expresses EMA and 
GLUT-1 (also D2-40 and claudin-1).       

 Summary 
     Clinical Presentation 
•    Patients experience pain ranging from 

mild to excruciating.  
•   The painful site may be a palpable nod-

ule or thickening, or it may not be pal-
pable at all.     

   Histologic Features 
•    Cross-sectioning through a tangle of 

nerve fi bers appears microscopically as 
a haphazard arrangement of nerve 
fascicles.  

•   The contents of the nerve fascicles mir-
ror those of a normal nerve.  

•   The stroma surrounding the fascicles is 
usually fi brotic but can show myxoid 
change.     

   Differential Diagnosis 
•    Solitary circumscribed neuroma and neu-

rofi broma may be considered.       
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 140 ,  152 ]. In a recent review of 27 cases of purely 
vulvar LCH, 18 cases achieved complete remis-
sion following initial treatment, but over half 
recurred [ 144 ]. In general, the combination of 
osseous and extraosseous involvement often her-
alds progressive disease [ 140 ]. Vulvar treatments 
are chosen largely on an ad hoc basis and range 
from topical corticosteroids to radical vulvec-
tomy, with or without chemotherapy and radia-
tion. Thalidomide and its analogs have 
demonstrated success [ 142 – 144 ].  

   Etiology/Pathogenesis 
 The discovery of recurring BRAF mutations in 
over half of LCH cases, together with evidence of 
LCH cell clonality, supports a neoplastic basis 
for LCH [ 153 ]. The origin of pathologic cells 
(LCH cells) remains undetermined. LCH cells 
demonstrate phenotypic and behavioral charac-
teristics of both resting and activated normal 
Langerhans cells (LCs), which originally led to 
the assumption that the normal LC is the precur-
sor for LCH [ 153 ]. However, a 2010 study by 

Allen et al. [ 154 ] challenged this assumption by 
revealing disparate mRNA expression profi les 
between the two cell types, with LCH cells dem-
onstrating overexpression of several genes encod-
ing myeloid dendritic cell markers. Thus, LCH 
cells may derive from myeloid dendritic cell pre-
cursors. At present, there is insuffi cient evidence 
to draw fi rm conclusions. 

 The overall infl ammatory picture of LCH by 
light microscopy has led to suggestions of infec-
tious, environmental, or immune causes [ 153 ]. 
The literature does not support an infectious cause 
[ 155 ,  156 ]. Immune dysregulation has been pos-
tulated based on evidence of reduced numbers of 
circulating suppressor T-cells in LCH patients 
[ 157 ], but given the role of LCs in affecting T-cell 
function, the LCH cells may instead drive the 
immune dysfunction [ 153 ]. Environmental cyto-
kines may have a role in LCH pathobiology, par-
ticularly IL-17A, as indicated by studies showing 
high levels of this cytokine in the plasma of LCH 
patients and the ability of this cytokine to induce 
dendritic cell fusion in vitro, possibly explaining 
the appearance of multinucleated giant cells in 
LCH. The source of production of IL-17A is 
unclear [ 153 ].  

   Histopathology 
 Aggregates and clusters of histiocytoid 1  (LCH) 
cells occupy the dermal or subepithelial connec-
tive tissues, often with epithelial infi ltration [ 158 , 
 159 ]. Unlike normal LCs, which exhibit dendritic 
morphology, LCH cells have a round shape. They 
demonstrate abundant, pale, eosinophilic cyto-
plasm with indistinct cell borders and a charac-
teristic reniform or convoluted nucleus 
(Fig.  15.15a, b ) [ 139 ,  160 ]. These cells are the 
 sine qua non  of LCH. Varying proportions of 
mature eosinophils are interspersed throughout, 
often accompanied by lymphocytes, macro-
phages, and multinucleated giant cells [ 139 ]. 
Mitotic fi gures, if present, usually pertain to the 

1   Histiocytoid is used in place of histiocytic because 
although dendritic cells are considered histiocytes (together 
with macrophages), common usage today of “histiocyte” 
connotes a monocyte-derived tissue macrophage. 

  Fig. 15.14    Vulvar Langerhans cell histiocytosis. This 
painful and pruritic ulceration involves mainly the vestib-
ular portion of the vulva (Used with permission from 
El-Safadi et al. Management of adult primary vulvar 
Langerhans cell histiocytosis: review of the literature and 
a case history. Eur J Obstet Gynecol Reprod Biol. 
2012;163(2):123–8)       
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non-LCH cells. Fibrosis may develop in older 
lesions [ 139 ].

      Immunohistochemical Features 
 Notwithstanding the characteristic histologic 
picture, defi nitive diagnosis requires ancillary 
techniques [ 160 ,  161 ]. The LCH cells consis-
tently express S-100 protein and CD1a 
(Fig.  15.16a ) [ 139 ,  162 – 164 ]. Diagnosis previ-
ously relied on demonstration of tennis-racket-
shaped Birbeck granules by electron microscopy, 

but immunohistochemistry for langerin (CD207), 
which localizes within Birbeck granules, has 
largely replaced this practice (Fig.  15.16b ) [ 161 , 
 165 – 167 ]. CD68 expression is usually less 
intense than that seen in macrophages 
(Fig.  15.16c ) [ 158 ].

      Genetics and Molecular Findings 
 As mentioned above, over half of LCH cases 
harbor BRAF mutations. In the remaining cases, 
the BRAF signaling cascade is activated by 

  Fig. 15.15    Langerhans cell histiocytosis. ( a ) Clusters and 
aggregates of histiocytoid cells intermingle with numerous 
eosinophils, which may appear granulomatous. ( b ) Within 

this fi eld are reniform and convoluted nuclei. Depending 
on the plane of tissue sectioning, the reniform nuclei may 
resemble coffee beans       

  Fig. 15.16    Immunophenotype of Langerhans cell his-
tiocytosis. ( a ) Strong, membranous CD1a expression 
illustrates the round, rather than dendritic, shape of the 
LCH cells. ( b ) Langerin expression is observed in a 

membranous and cytoplasmic distribution. A reniform 
nucleus stands out in the  bottom right corner . ( c ) Faint 
CD68 positivity is seen in some of the cells bearing reni-
form nuclei       
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unknown mechanisms [ 153 ]. Recurring cytoge-
netic abnormalities have not been consistently 
found in LCH [ 168 ].  

   Differential Diagnosis 
 Clinically, vulvar LCH may simulate venereal 
disease, such as herpes simplex or syphilitic chan-
cres [ 145 ], but infectious agents are not found 
[ 155 ,  159 ]. Microscopically, fl orid LC hyperpla-
sia can mimic LCH as a secondary phenomenon 
in lymphomatoid papulosis [ 169 ] and scabies 
infestation [ 170 ]. In these cases, the dendritic pro-
cesses of the LC cells (highlighted by immunohis-
tochemistry) contrast with the round morphology 
of LCH cells. The LCH cells might be overlooked 
in the storm of infl ammatory elements [ 145 ] or 
may be misinterpreted as a granulomatous pro-
cess, but careful evaluation reveals their predomi-
nance. Once identifi ed, the differential diagnosis 
narrows to various histiocytic proliferations, such 
as Erdheim-Chester disease, juvenile xanthogran-
uloma, and Rosai-Dorfman disease. The salient 
distinguishing features are provided in Table  15.6 . 
See also Vignette 1 at the end of this chapter.       

 Summary 
     Clinical Presentation 
•    Vulvar LCH most commonly presents 

as part of a multisystem process, but 
localized disease can affect a wide range 
of ages.  

•   Ulceration is most common, followed by 
erythematous plaques, irregular nodules, 
papules, and macules.     

   Histologic Features 
•    The  sine qua non  of LCH is the histiocyt-

oid LCH cell, characterized by its round 
shape, abundant, pale cytoplasm, and a 
reniform or convoluted nucleus.  

•   Infl ammatory elements are present, with 
eosinophils providing a helpful clue.     

   Differential Diagnosis 
•    The clinical differential for the vulva 

includes eczema, venereal disease (such 
as herpes simplex or syphilitic chan-
cres), and Paget disease.  

   Table 15.6    Differential diagnosis of vulvar LCH   

 LCH  Xanthogranuloma  Rosai-Dorfman disease 
 Erdheim-Chester 
disease a  

  Morphology   •  Cytoplasm abundant 
and pale 

 •  Cytoplasm moderate 
to abundant and pale 
to lipid laden 

 •  Cytoplasm abundant 
and pale or clear 
with emperipolesis 

 •  Cytoplasm 
abundant and 
foamy 

 •  Nuclei reniform or 
convoluted 

 •  Nuclei round to 
ovoid, sometimes 
indented 

 •  Nuclei round to 
oval; can be 
reniform 

 •  Fibrous tissue 
present 

 •  Nucleoli small to 
inconspicuous 

 •  May have eosinophils  •  Prominent nucleoli 

 •  Variable numbers of 
eosinophils; occasional 
microabscesses 

 • Touton giant cells  •  Mixed infl ammatory 
component 

 •  Mixed 
infl ammatory 
component 

 •  Giant cells usually of 
foreign-body or 
Langerhans 
confi guration 

 •  Touton giant cells 

  Immunohisto 
chemistry  

 •  S100 +  •  S100 −  •  S100 +  •  S100 − 
 •  CD1a +  •  CD1a −  •  CD1a −  •  CD1a − 
 •  Langerin +  •  Langerin −  •  Langerin −  •  Langerin − 
 •  CD68 +/−  •  CD68 +  •  CD68 +  •  CD68 + 

 •  Factor XIIIa + 

  Data from: Refs. [ 51 ,  139 ,  162 – 166 ,  171 ,  172 ] 
  a LCH and Erdheim-Chester disease can coexist, leading some to propose that they exist on a continuum [ 173 ,  174 ]  
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   Tumors of Unknown Origin 

   Epithelioid Sarcoma 

   Clinical Features 
 Originally defi ned as a sarcoma of young adult 
males with a predilection for the aponeuroses of 
extremities, epithelioid sarcoma is now recog-
nized in two forms: (1) the distal (or “classic”) 
type and (2) the proximal type [ 175 – 177 ]. These 
two types together constitute less than 1 % of all 

soft tissue sarcomas [ 178 ]. The distal type refl ects 
the original description of the tumor, presenting 
most commonly between ages 10 and 39 (mean 
28) as a mass in the dermis, subcutis, or deep soft 
tissues of the distal extremities, particularly the 
hands and forearms [ 179 ]. A fair number (12 % 
[ 179 ]) present with nonhealing ulcers with raised 
margins [ 177 ], mimicking various infl ammatory 
dermatoses [ 180 ]. Relatively recently, the proxi-
mal type was delineated as a unique subtype pre-
senting at a somewhat older age (mean 35–40 
years) as a deep-seated mass preferentially 
involving proximal axial body sites such as the 
trunk, limb girdles, pelvis, and external genitalia 
[ 175 ,  176 ]. Over 20 vulvar cases have been 
reported, presenting at an average age of 31 
[ 181 ], most commonly presenting as a painless, 
fi rm mass in the labia majora simulating a benign 
cyst [ 182 – 184 ]. The mons pubis [ 184 ,  185 ] and 
labia minora may be involved [ 186 ]. Rarely, 
ulceration accompanies the vulvar mass [ 187 ].  

   Prognosis or Course 
 Epithelioid sarcoma usually proceeds along a 
relentless course of successive recurrences with 
eventual metastases, mainly to the lungs and 
lymph nodes [ 176 ,  177 ,  181 ,  188 ]. This is one of 
the few soft tissue sarcomas that regularly metas-
tasizes to lymph nodes, reported in up to 60 % of 
cases [ 176 ], in contrast to only ~3 % for other soft 
tissue sarcomas [ 178 ]. Less commonly, epitheli-
oid sarcoma metastasizes to the scalp [ 177 ], 
including from a vulvar primary [ 189 ]. A review 
of 20 vulvar cases by Argenta et al. [ 181 ] indi-
cated that 50 % of patients succumbed to the dis-
ease within 8 years. Although adverse prognostic 
factors have not been specifi cally established for 
the vulva, those that have been demonstrated for 
epithelioid sarcoma in general include proximal 
type, FNCLCC grade 3, tumor size > 5 cm, and 
mitotic count ≥ 20 per 10 high-power fi elds 
[ 51 ]. Commensurate with treatment regimens 
elsewhere, wide surgical excision remains the 
cornerstone of therapy for vulvar epithelioid sar-
coma, with possible radiation therapy for cases 
with close margins. Lymph node dissection and 
chemotherapy remain controversial [ 181 ,  190 ].  

 Takeaway Essentials 

     Clinically Relevant Pearls 
•    The polymorphous clinical spectrum 

lends itself to a diagnostic challenge, 
resulting in frequent delays in 
diagnosis.  

•   Consider LCH in any persistent, atypi-
cal, or multifocal vulvar lesion.     

   Pathology Interpretation Pearls 
•    Careful evaluation must be undertaken 

to discern the LCH cells within the 
infl ammatory background.  

•   There are no histologic features that can 
predict LCH behavior, which ranges 
from spontaneous remission to fatal 
dissemination.     

   Immunohistochemical/Molecular Findings 
•    The majority of LCH cells express 

S100, CD1a, and langerin (langerin 
immunohistochemistry has largely 
replaced the need to seek Birbeck 
granules by electron microscopy).  

•   Histiocytic proliferations in the differen-
tial diagnosis are ruled out by expression 
pattern of CD1a and langerin.       

•   The microscopic differential includes his-
tiocytic proliferations such as juvenile 
xanthogranuloma, Rosai-Dorfman dis-
ease, and Erdheim-Chester disease.       
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   Etiology/Pathogenesis 
 The origin of epithelioid sarcoma has been 
debated since its fi rst description [ 179 ,  191 ], with 
consideration given to fi broblastic, (fi bro)histio-
cytic, myofi broblastic, synovial, endothelial, and 
perineurial lineages [ 177 ]. Guillous et al. [ 175 ] 
briefl y entertained the notion that epithelioid sar-
coma could be a primary carcinoma of soft tis-
sues, perhaps representing the spectrum of 
epithelial-mesenchymal transdifferentiation. At 
present, epithelioid sarcoma is considered a tumor 
of mesenchymal cells exhibiting multidirectional 
differentiation, primarily epithelial [ 177 ], the 
pathogenesis of which has been linked to the loss 
of tumor suppressor SMARCB1 (also called INI-
1), a protein involved in genomic stability and 
regulation of cell-cycle progression [ 192 ,  193 ].  

   Histopathology 
 The usual gross appearance is of a fi rm, irregular, 
white-tan, unencapsulated mass, often with hem-
orrhage and necrosis (Fig.  15.17 ) [ 175 ,  176 ,  179 ], 
arising in the deep soft tissues, subcutis, or dermis 
[ 175 ]. Microscopically, the distal and proximal 
types exhibit different morphology and, although 
the vulva is more likely to manifest the proximal 
type, overlap can occur [ 177 ,  194 ]; occasionally, a 
single lesion displays hybrid features [ 195 ]. The 
most common and recognizable pattern of the dis-
tal type consists of a “pseudogranulomatous” pro-
liferation of polygonal cells growing in waves 
around central necrosis,  reminiscent of necrobiotic 
granuloma (Fig.  15.18a ) [ 179 ]. The polygonal 

cells are relatively uniform, with minimal pleo-
morphism and voluminous eosinophilic cyto-
plasm, often with a loss of cohesion. These 
polygonal cells transition subtly into spindle cells 
(Fig.  15.18b, c ) [ 177 ,  179 ]. In comparison, the 
proximal type grows in sheets of large, polygonal 
cells with voluminous cytoplasm, bearing 
enlarged, often pleomorphic, vesicular nuclei with 
frequently prominent nucleoli, consistently 
imparting a carcinoma-like appearance, with a 
minor spindle cell component (Fig.  15.19a–c ) 
[ 175 ,  176 ]. Rhabdoid cells are frequently observed 
(Fig.  15.19c ), characterized by epithelioid cells 

  Fig. 15.17    Epithelioid sarcoma. The mass is irregular, is 
white-tan, and has foci of hemorrhage and necrosis       

  Fig. 15.18    Distal-type epithelioid sarcoma. ( a ) A low-power view discloses a pseudogranulomatous appearance. ( b ,  c ) 
The epithelioid appearance of cells ( right ) transitions subtly into spindle cells ( left )       
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with intracytoplasmic, hyaline- like inclusions 
compressing and eccentrically displacing the 
nucleus [ 175 ]. Rarely, the distal type demonstrates 
these rhabdoid cells [ 176 ]. The pseudogranuloma-
tous or necrotizing granuloma-like pattern is not as 
prominent in the proximal type as in the distal type 
[ 175 ,  177 ]. Both types may demonstrate pseudo-
angiomatoid spaces, osteoclast-like giant cells, 
calcifi cation with or without osseous metaplasia, 
myxoid change, and vascular and perineural inva-
sion [ 175 – 177 ,  179 ,  194 ]. Mitotic count varies in 
both types [ 188 ,  196 ], with > 20 per 10 high-power 
fi elds portending a worse prognosis (see above).

        Immunohistochemical Features 
 Congruent with its defi nition as a mesenchymal 
tumor with primarily epithelial differentiation, the 
vast majority of epithelioid sarcomas coexpress 
vimentin and cytokeratins or EMA, usually dif-
fusely (Figs.  15.20  and  15.21a ) [ 175 ,  176 ,  178 ,  188 , 
 197 ]. Over half demonstrate CD34 expression. 
Expression of S100, desmin, SMA, and HMB45, 
when seen, is usually focal [ 175 ,  176 ,  178 ,  188 , 
 197 ]. A key negative marker is INI-1 (also known as 
hSNF5 and SMARCB1), with nearly 90 % of epi-
thelioid sarcomas showing complete absence of its 
expression, whereas  normal cells express this pro-
tein (Fig.  15.21b ) [ 178 ,  195 ,  197 ].

       Genetics and Molecular Findings 
 The discovery of INI-1 protein loss by immuno-
histochemistry was fueled by cytogenetic studies 
describing chromosomal aberrations of 22q, which 

harbors the tumor suppressor gene  SMARCB1/
INI-1  [ 198 ,  199 ]. Alterations of 22q, however, are 
also characteristic of malignant rhabdoid tumor/
extrarenal rhabdoid tumor (MRT/ERT), although 
the mechanisms of 22q inactivation differ. 
In MRT/ERT, 98 % of cases demonstrate genomic 
changes of both  SMARCB1/INI-1  alleles [ 200 ], 
whereas biallelic genomic changes in epithelioid 
sarcoma have been far less consistently demon-
strated [ 196 ,  201 ,  202 ]. In fact, a study by Papp 
et al. [ 201 ] found that 25 of 31 epithelioid sarcoma 
cases had at least one intact SMARC allele. The 
results of the study led the authors to favor an epi-
genetic mechanism of gene silencing by microR-
NAs to explain the second inactivating event.  

   Differential Diagnosis 
 As indicated by the title of the fi rst paper on epithe-
lioid sarcoma [ 191 ], the tumor can mimic a granu-
loma or carcinoma. The former can be excluded 
by diffuse reactivity for epithelial markers [ 177 ]. 
The latter is almost always CD34 negative [ 177 ], 
and unlike epithelioid sarcoma, carcinomas retain 
INI-1 expression [ 195 ]. Melanoma can usually be 
distinguished from epithelioid sarcoma by immu-
nohistochemistry, with a notable pitfall in cases of 
rhabdoid melanoma, which may express cytokera-
tins and often lacks S100 and HMB45 expression 
[ 177 ,  203 ]. In such cases, INI-1 expression is key. 
Of note, INI-1 loss has been noted in up to 50 % 
of epithelioid malignant peripheral nerve sheath 
tumors [ 195 ]. Table  15.7  reviews the salient dis-
criminating features.      

  Fig. 15.19    Proximal-type epithelioid sarcoma. ( a ) Low-power view shows sheetlike growth. ( b ,  c ) Higher magnifi ca-
tion shows increased pleomorphism compared to the distal type. A rhabdoid cell is present ( center )        
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  Fig. 15.20    Immunophenotype of epithelioid sarcoma, compiled from several references [ 175 ,  176 ,  178 ,  188 ,  195 ,  197 ]       

  Fig. 15.21    ( a ) Pan-cytokeratin immunostaining highlights epithelioid and spindle cells. ( b ) INI-1 expression is lost in 
the tumor cells but retained in lymphocytes and stromal cells       
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   Table 15.7    Mimickers of epithelioid sarcoma   

 Epithelioid sarcoma  Carcinoma  Melanoma 
 Necrobiotic 
granuloma 

  Morphology   •  Epithelioid cells  • Epithelioid cells  •  Can be epithelioid, 
spindled, or 
rhabdoid 

 •  Histiocytes can 
be epithelioid, 
non-epithelioid, 
or foamy 

 • +/− Pleomorphism  • Pleomorphism 
 •  +/− Rhabdoid 

features 
 •  Intercellular bridges 

 •  Spindled 
component 

 •  Intraepithelial 
component 

 •  Variable giant 
cells 

  Immunohistochemistry   •  Epithelial markers 
+ (CK, EMA) 

 • Epithelial markers +  •  Occasional 
cytokeratin + 
(usually focal) 

 •  Epithelial 
markers − 

 • CD34 + in 60 %  • CD34 −  •  Melanoma 
markers + (S100, 
HMB45, etc.) 

 • CD34 − 

 • INI-1 loss  • INI-1 retention  • INI-1 retention 

  Data from: Refs. [ 36 ,  177 ,  195 ]  

 Summary 
     Clinical Presentation   
•  Patients present in young adulthood 

with nonspecifi c complaints related to a 
painless mass that mimics a benign cyst.  

•   The distal type preferentially affects distal 
extremities, and the proximal type prefer-
entially affects the trunk, limb girdles, pel-
vis, and external genitalia.  

•   Although the vulva is most likely to 
manifest the proximal type, overlap can 
occur.     

   Histologic Features   
•  The classic morphology of the distal 

type is a “pseudogranulomatous” prolif-
eration of polygonal cells growing in 
waves around central necrosis, with 
subtle transition of polygonal cells into 
spindle cells.  

•   The proximal type demonstrates sheets 
of large, polygonal (or rhabdoid) cells 
with voluminous cytoplasm, bearing 
enlarged, often pleomorphic, vesicular 
nuclei with frequently prominent 
nucleoli.     

   Differential Diagnosis   
•  Consider epithelioid sarcoma in the dif-

ferential diagnosis for necrobiotic gran-
uloma, carcinoma, and melanoma, 
depending on clinical context.       

 Takeaway Essentials 
     Clinically Relevant Pearls   
•  Epithelioid sarcoma is a relentlessly 

persistent neoplasm with a high rate of 
metastasis leading to death.  

•   Consider epithelioid sarcoma in 
any case previously diagnosed as a 
granulomatous process that mani-
fested unexpectedly aggressive 
behavior.     

   Pathology Interpretation Pearls   
•  Histologic features predictive of aggres-

sive behavior include proximal-type 
morphology, FNCLCC grade 3, tumor 
size > 5 cm, and mitotic count ≥ 20 per 
10 high-power fi elds.     

   Immunohistochemical/Molecular 
Findings   
•  Almost all cases show diffuse expres-

sion of epithelial markers (EMA, 
pan-CK).  

•   More than half are CD34 + .  
•   The vast majority show loss of INI-1 by 

immunohistochemistry, refl ecting alter-
ations in the expression of the INI-1/
SMARCB1 gene on chromosome 
22q11.       
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   Ewing Sarcoma 

   Clinical Features 
 Nearly a century ago, Ewing sarcoma and primi-
tive neuroectodermal tumor (PNET) debuted 
separately, and their respective literatures evolved 
in parallel for decades [ 114 ,  204 ]. Over time, the 
two entities began to converge and ultimately 
collided nosologically with the discovery of com-
mon genetic underpinnings [ 114 ,  204 ,  205 ]. 
These entities, together with Askin tumor (chest 
wall lesions), are now referred to collectively as 
the Ewing family of tumors, or simply as Ewing 
sarcoma—the preferred term of the World Health 
Organization for tumors of soft tissue and bone 
[ 51 ]. Ewing sarcoma preferentially affects the 
bones of children and adolescents, with only 
about one in fi ve cases occurring outside of bone 
[ 206 ]. Primary cutaneous [ 207 ,  208 ] and gyneco-
logical cases [ 209 ] are rare. Vulvar cases total 
nearly 20 to date [ 209 – 214 ], but not all of these 
cases have molecular confi rmation or even immu-
nohistochemical support of the diagnosis [ 209 , 
 215 – 217 ]. The reported patients present mainly 
in adolescence or young adulthood with a mass 
of the labium majus or minus [ 209 ,  211 ]. Clinical 
examination discloses a seemingly benign, 
mobile, cyst-like mass [ 210 ,  211 ,  218 ,  219 ] or a 
suspicious, infi ltrative, exophytic, ulcerated mass 
[ 213 ,  215 ]. There may be a history of rapid 
enlargement [ 210 ,  213 ]. Some patients report 
pain and bleeding [ 215 ,  219 ].  

   Prognosis or Course 
 Ewing sarcoma historically behaves aggressively 
and carries a gloomy prognosis, but the past 3 
decades have witnessed marked improvement in 
5-year survival rates, which now hover around 
70 %. Far fewer patients survive metastatic dis-
ease (roughly one-third), which about one-fourth 
of patients have at presentation [ 206 ,  220 ]. 
Despite limited data, some authors have tenta-
tively suggested a better outcome for vulvovagi-
nal Ewing sarcoma compared with those arising 
in usual sites [ 8 ,  22 ]. Treatment for vulvar cases 
parallels that of Ewing sarcoma elsewhere, con-
sisting of induction chemotherapy followed by 
either surgery or radiation (or both), depending 

on size, location, and response to chemotherapy 
[ 114 ,  209 ,  211 ].  

   Etiology/Pathogenesis 
 The search for the progenitor cell of Ewing sar-
coma continues, but evidence suggests a mesen-
chymal or neural-crest-derived stem cell 
[ 221 – 223 ]. The two are not mutually exclusive, 
as mesenchymal stem cells may arise from 
either mesoderm or neural crest [ 224 – 226 ]. The 
neoplastic cells bear an underlying chromo-
somal translocation (described below), produc-
ing a fusion protein that alters gene expression. 
The altered genetic program transforms cells 
into a relatively undifferentiated phenotype with 
variable neuroectodermal differentiation 
[ 227 – 229 ].  

   Histopathology 
 Tumors can measure up to 20 cm in the vulva 
[ 230 ]. They may be circumscribed or infi ltrative, 
with a nodular or lobulated cut surface [ 114 , 
 209 ]. Microscopically, Ewing sarcoma exhibits a 
morphologic continuum, with an undifferentiated 
phenotype at one end and a neuroectodermal 
phenotype at the other [ 231 ]. The undifferenti-
ated tumors capture the essence of a quintessen-
tial “small round blue cell tumor,” consisting of a 
homogeneous population of undifferentiated 
cells without any specifi c architecture ( classical 
Ewing sarcoma ) (Fig.  15.22a–c ). Rosette forma-
tion signals neuroectodermal differentiation 
 (traditionally called  PNET ) (Fig.  15.23 ). Cases 
with cellular or architectural heterogeneity out-
side of this spectrum are referred to as  atypical 
Ewing sarcoma  [ 114 ,  231 – 233 ]. Table  15.8  elab-
orates the different morphologic patterns. 
Atypical histology carries prognostic relevance, 
whereas other patterns, mitotic count, and necro-
sis do not correlate with clinical outcome [ 232 ].

        Immunohistochemical Features 
 The vast majority of cases display diffuse and 
strong immunoreactivity for CD99 and Fli-1 
(Figs.  15.24  and  15.25 ). Caveolin-1, a relatively 
newer marker, correlates highly with CD99 
expression. Pan-cytokeratin expression, when 
present, is mainly focal [ 232 ,  233 ]. Interestingly, 
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the PNET and atypical patterns show more reac-
tivity for CD57 [ 232 ], refl ecting neuroectodermal 
differentiation [ 114 ]. Although none of these 
markers alone can nail down the diagnosis, a 
panel serves as a mandatory initial step [ 114 , 
 231 ,  232 ]. In cases with characteristic histopa-
thology, expression of at least three of four in the 
panel of CD99, Fli-1, caveolin-1, and CD57 may 
suffi ciently rule in the diagnosis of Ewing sar-
coma [ 232 ]. For atypical or equivocal cases, 
molecular confi rmation is essential [ 231 ,  232 , 
 234 ,  235 ].

       Genetics and Molecular Findings 
 Molecular testing provides a gold standard not 
only for cases with equivocal histologic fea-
tures, but also for those affecting unusual ana-
tomic sites, such as the vulva [ 209 ]. The 
defi ning  chromosomal translocation of Ewing 
sarcoma, t(11;22), fuses the EWSR1 and FLI-1 
genes [ 236 ]. EWSR1 belongs to the TET fam-
ily, and FLI-1 belongs to the ETS family, lead-
ing to the concept that TET::ETS fusions drive 
Ewing sarcoma. TET::ETS fusions involving 
relatives of EWSR1 and FLI-1 have been 
reported and accepted as Ewing sarcoma (usu-
ally consisting of EWSR1 fused to an ETS 
member). Fusions involving TET::non-ETS 
and non-TET::non-ETS have also been 
described in cases resembling Ewing sarcoma, 
but these have not yet been accepted into the 
Ewing family. For this reason, the term  Ewing-
like sarcoma  has emerged. Pending further 

research, these cases are to be considered and 
managed as Ewing sarcomas [ 114 ,  237 – 241 ]. 
The promiscuity of the EWSR1 gene extends 
beyond Ewing and Ewing-like sarcomas, with 
EWSR1 fusions typifying a number of other 
soft tissue tumors [ 114 ]. For this reason, FISH 
should be accompanied by RT-PCR in order to 
reveal the fusion partner [ 236 ,  242 ,  243 ] for 
cases in which the diagnosis hinges upon the 
molecular results. Rarely, molecular testing 
can be negative in cases exhibiting classical 
Ewing features. After excluding other possible 

  Fig. 15.22    ( a ,  b ) Low-power view discloses sheets of small, round, blue cells. ( c ) Higher power reveals monomorphic 
cells with scant cytoplasm and indistinct cell borders       

  Fig. 15.23    Ewing sarcoma, PNET pattern. Vaguely 
defi ned rosettes refl ect an attempt at neuroectodermal 
differentiation       
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   Table 15.8    Morphologic heterogeneity in Ewing sarcoma   

 Morphologic patterns 

 Classical  PNET  Atypical 
 Architectural 
features 

 •  Sheets and 
lobules with 
diffuse cell 
growth 

 •  Rosette-like formations 
(ill-defi ned rings of cells 
oriented toward a central 
fi brillary core, akin to 
Homer Wright neural 
rosettes in neuroblastomas) 

 Unusual components such as 
 •  Desmoplastic or sclerotic stroma 
 •  Adamantinoma-like areas (palisades 

of cells among collagen basal-like 
membrane) 

 •  Classical pattern 
intermixed 

 • Pseudovascular structures 
 • Osteoid deposits 

 Cytologic features  • Homogeneous, small, round cells  •  Heterogeneous, larger, variety of 
shapes 

 •  Scant or moderately abundant, clear to pale 
cytoplasm (PAS +) 

 �  Spindle, epithelioid, or rhabdoid 
cells 

 • Indistinct cell borders  •  Clear to eosinophilic cytoplasm 
 Nuclear features  • Small with round nuclear contours  •  Large with round or irregular contours 

 • Fine chromatin  •  One or more prominent nucleoli 
 • Inconspicuous nucleoli 

 Mitotic fi gures  • Sparse  • Variable 
 Prognostic relevance  • None  • Unfavorable 
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  Fig. 15.24    Immunophenotype of Ewing sarcoma. Data 
compiled from molecularly confi rmed cases only [ 231 – 233 ]. 
*HMWK was only expressed in “adamantinoma-like” 

Ewing sarcoma. **Weak expression was seen in a single 
case with classical histology       
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diagnoses, these cases may be signed out as: 
“Undifferentiated round cell sarcoma with fea-
tures of Ewing sarcoma” [ 114 ].  

   Differential Diagnosis 
 Among the entities discussed in this chapter, 
synovial sarcoma (poorly differentiated) and 
alveolar rhabdomyosarcoma enter the differen-
tial for Ewing sarcoma. Table  15.9  aims to 
resolve this differential. Other round cell tumors 
to consider include Merkel cell carcinoma and 
lymphoblastic lymphoma. Merkel cell carci-
noma typically affects an older cohort and can be 
readily distinguished from Ewing sarcoma by 
CK20 expression (perinuclear and dot-like) 
[ 231 ,  244 ,  245 ]. Lymphoblastic lymphoma is 
vanishingly rare in the vulvovaginal region [ 246 ] 
and can be excluded with negativity for TdT and 
CD43 [ 114 ,  234 ].      

  Fig. 15.25    Fli-1 is a nuclear marker. Fli-1 immunostain 
also highlights normal lymphocytes and endothelial 
cells [ 234 ]       

    Table 15.9    The differential diagnosis of Ewing sarcoma   

 Ewing sarcoma  Alveolar rhabdomyosarcoma 
 Synovial sarcoma 
(poorly differentiated) 

  Clinical features   •  Adolescence or 
young adulthood 

 •  Childhood or adolescence  • Young adulthood 

  Cellular architecture   •   ± Rosette 
formation 

 • Rosettes not observed  •  Rosettes not 
observed 

 •  Dishesive cells align along fi brovascular 
septa (overlaps with atypical Ewing 
sarcoma) 

 • Overlapping cells 

 •  Solid variant lacks alveolar pattern 
  Cellular morphology   •  Primitive, small, 

round, blue cells 
 •  Primitive, small, round, blue cells  •  Primitive, small, 

round to oval cells 
 • PAS + cytoplasm  •  Rarely exhibit myogenic differentiation 

(increasing amounts of eosinophilic 
cytoplasm) 

 •  Can be spindled or 
rhabdoid 

 •  ± Wreath-like multinucleated cells 
  Immunohistochemical 
differences  

 • Fli-1 +  • Desmin +  • TLE-1 + 
 • Desmin −  a   • Myogenin + 

  Molecular signatures   • t(11;22) or variant  • t(2;13), t(1;13)  • t(X;18) 

  Data from: Ref. [ 114 ] 
  a Desmin positivity in Ewing sarcoma is exceedingly rare but reported [ 115 ]  
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   Synovial Sarcoma 

   Clinical Features 
 Classically a tumor of the deep soft tissues of the 
extremities in young adults, synovial sarcoma 
can arise at any location and any age [ 247 ,  248 ]. 
More than half of all cases occur between ages 10 
and 40, with an average age of 34 [ 248 ]. 
Following the deep soft tissues of the extremities, 
the other sites involved include the trunk fol-
lowed by the head and neck region [ 248 ]. Unusual 
sites include the gynecological tract [ 247 ], where 
vulvar cases [ 249 – 255 ] slightly outnumber those 
in the vagina [ 254 ,  256 ,  257 ], uterus [ 258 ], ovary 
[ 259 ], and fallopian tubes [ 260 ]. Among the nine 
reported vulvar cases, 2  the average patient 
 presents at age 34 with a seemingly benign, cir-
cumscribed labial mass frequently mistaken for a 
Bartholin cyst or lipoma [ 249 – 255 ]. Labial 
masses can extend to the mons pubis, vaginal 
introitus, or urethra. Imaging may reveal involve-
ment of deeper structures such as the inferior 
pubic ramus [ 251 ,  253 ]. The mass may be pain-
less or painful depending on its size and precise 
location. One patient found her 8-cm vulvar mass 
owing to discomfort following intercourse [ 253 ]. 
Further contributing to a deceptively benign 
impression is that the mass may grow slowly, 
with an average duration of symptoms of 2–4 
years [ 247 ,  254 ].  

   Prognosis/Course 
 Historically a lethal tumor with a gloomy progno-
sis, its 10-year survival rate of 0–15 % in the older 
literature [ 247 ] is currently 52 % [ 248 ], likely 
refl ecting advances in multimodal management, 
which, for the vulva, consists of wide- excision 

2   One case was apparently published twice under different 
names [ 252 ,  253 ], both of which were counted in the 
totals by Asher [ 250 ] and Sumathi [ 254 ]. 

 Summary 
     Clinical Presentation   
•  Patients present in adolescence or young 

adulthood with nonspecifi c complaints 
related to mass effects.  

•   Clinical inspection may reveal a suspi-
cious mass or a deceptively benign, 
cyst-like lesion.     

   Histologic Features   
•  Typical histology is that of a quintessen-

tial small round blue cell tumor, consist-
ing of a homogenous population of 
undifferentiated cells without any spe-
cifi c architecture.  

•   Rosette formation refl ects an attempt at 
neuroectodermal differentiation.  

•   Atypical cases show relatively heteroge-
neous architecture and cytologic fea-
tures, which broadens the differential 
diagnosis.     

   Differential Diagnosis   
•  Consider other small round blue cell 

tumors such as alveolar rhabdomyosar-
coma, poorly differentiated synovial sar-
coma, Merkel cell carcinoma, and 
lymphoblastic lymphoma.       

 Takeaway Essentials 

     Clinically Relevant Pearls   
•  Maintain a high index of suspicion for 

any vulvar mass, even in the face of 
seemingly benign clinical exam.  

•   This notoriously aggressive neoplasm 
requires prompt and aggressive 
treatment.     

   Pathology Interpretation Pearls   
•  Identifi cation of atypical morphology 

warrants mention in the fi nal report, as 
this feature corresponds to a worse 
outcome.     

   Immunohistochemical/Molecular Findings   
•  For classical histology,  positivity in 

three of four in a panel of CD99,  Fli-1, 

caveolin-1, and CD57 can rule in the 
diagnosis.  

•   Vulvar cases should incorporate molec-
ular testing since this is an unusual loca-
tion for this diagnosis.       
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partial or radical vulvectomy plus chemotherapy, 
with or without radiotherapy [ 253 ,  254 ]. 
Notwithstanding such advances, recurrences and 
metastases are common, typically occurring after 
3 and 5 years, respectively [ 261 ].  

   Etiology/Pathogenesis 
 Initially described in 1910 by Lejars and Rubens- 
Duval, synovial sarcoma has been likened to 
synovium owing to its epithelial and mesenchy-
mal components. Early reports describe synovial 
sarcoma in intra-articular locations, further sup-
porting the concept of a synovial origin [ 247 ]. 
However, owing to numerous ultrastructural and 
immunohistochemical features, the concept of 
synovial origin and differentiation has been long 
abandoned. Instead, it is now widely accepted that 
the cell of origin is a multipotent stem cell capable 
of either epithelial or mesenchymal differentia-
tion, driven by its signature chromosomal aberra-
tion (discussed below) [ 247 ,  262 ,  263 ]. 
Regardless, the term synovial sarcoma lingers as a 
specifi c entity [ 247 ] entrenched in our literature.  

   Histopathology 
 Vulvar masses range in size from 1.2 to 9 cm and 
demonstrate a solid or cystic consistency 
(Fig.  15.26 ) [ 249 ,  251 ]. The microscopic patterns 
rest on a continuum of identifi able epithelial dif-
ferentiation: (1) biphasic, (2) monophasic, and 
(3) poorly differentiated, all of which have been 
described in the vulva [ 4 ,  9 – 14 ]. The fi rst pattern 
(biphasic) is the most recognizable, characteristi-
cally exhibiting groups of glandular structures, 
with open lumina and secretions, dispersed 
among tightly packed spindle cells (Fig.  15.27a, 
b ) [ 247 ,  264 ]. The epithelial component can also 
form clefts, cysts, solid cords, nests, or papillary 
structures, rarely with focal squamous differenti-
ation [ 247 ,  265 ,  266 ]. The cells have abundant 
cytoplasm, defi ned cell borders, and ovoid nuclei 
with vesicular chromatin [ 247 ,  264 ].

    The mesenchymal component appears blue 
and hypercellular, composed of swirling fascicles 
of monotonous, ovoid, fusiform cells with scant 
cytoplasm and indistinct cell borders, rendering 
an appearance of tightly packed, overlapping cells 
(Fig.  15.28a, b ) [ 247 ]. Among the spindle cells 
may exist hemangiopericytoma-like (staghorn) 

vessels, myxoid change, herringbone-like growth, 
hyalinized collagen, calcifi cation, and ossifi cation 
(Fig.  15.29a–d ) [ 247 ,  250 ,  264 ,  267 ]. Although 
extensive ossifi cation with osteoid production is 
exceedingly rare, Milchgrub et al. [ 268 ] warn that 
its presence may lead to a misdiagnosis of osteo-
sarcoma. The mesenchymal component without 
an epithelial component constitutes the second 
pattern (the monophasic pattern).

    The third pattern (poorly differentiated) dem-
onstrates increased nuclear pleomorphism, 
clumped chromatin, and high mitotic rate (usu-
ally > 10/10 high-power fi elds) [ 269 ]. There are 
three possible subtypes of the poorly differenti-
ated pattern, which are detailed in Table  15.10 . 
Necrosis and hemangiopericytoid vessels tend to 
be more common in the poorly differentiated pat-
tern, while mast cells, calcifi cation, and hyaline 
collagen bands tend to manifest in the biphasic or 
monophasic patterns. Poorly differentiated foci 
portend more aggressive behavior [ 270 ].

      Immunohistochemical Features 
 Not surprisingly, the epithelial component con-
sistently demonstrates expression of epithelial 
markers, such as EMA and cytokeratins 
(Fig.  15.30 ) [ 247 ,  271 ,  273 ]. The mesenchymal 
component shows at least focal positivity for one 
epithelial marker 98 % of the time (EMA, 
E-cadherin, or pan-keratin AE1/AE3) [ 271 ]. 
Also, the complexity of the expressed keratins 
decreases along the spectrum of biphasic to 
monophasic to poorly differentiated histology, 
with the poorly differentiated patterns expressing 
only limited, focal expression of simple keratins 

  Fig. 15.26    Synovial sarcoma, gross specimen       
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and nearly no expression of complex keratins 
(Table  15.10 ) [ 274 ]. Ki67 staining identifi es 
increased proliferation in poorly differentiated 
areas [ 269 ,  275 ]. A relatively newer marker for 
synovial sarcoma, TLE1, has emerged from gene 
profi ling studies, displaying a sensitivity of 
82–100 % [ 271 ,  272 ,  276 – 278 ], with most cases 
staining diffusely [ 272 ,  276 ]. Debate over the 
specifi city of TLE1 centers on its expression in 

malignant peripheral nerve sheath tumor 
(MPNST), which frequently enters the differen-
tial. While most studies on TLE1 have found that 
less than 5 % of MPNSTs show more than weak 
staining [ 272 ,  277 – 279 ], the Kosemehmetoglu 
group [ 276 ] contends that 30 % of MPNSTs stain 
diffusely. Despite the small size of the 
Kosemehmetoglu group’s study, the results illus-
trate a pitfall. Fortunately, for challenging cases, 

  Fig. 15.27    Biphasic synovial sarcoma. ( a ) Glandular formations with luminal secretions are dispersed among tightly 
packed spindle cells. ( b ) The glands are lined by bland, cuboidal cells       

  Fig. 15.28    ( a ) The mesenchymal component of synovial sarcoma is hypercellular and blue. ( b ) The cells are tightly 
packed and appear to overlap       
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immunohistochemistry serves as a screening 
tool, while molecular testing remains confi rma-
tory [ 272 ,  277 ,  280 ].

      Genetics and Molecular Findings 
 Since the unearthing of t(X;18)(p11;q11) and 
its corresponding SYT-SSX fusion transcript, 
molecular testing has become a staple of syno-
vial sarcoma diagnosis [ 280 – 282 ]. The perfect 
specifi city claimed in the early reports was 
later challenged by a report alleging the pres-

ence of the fusion transcript in MPNST [ 283 ], 
which has since been rebutted by numerous 
larger studies confi rming the absence of the 
SYT-SSX fusion transcripts in any other mes-
enchymal tumor [ 281 ,  284 – 287 ]. The fusion 
gene results in a transcript with putative “acti-
vator-repressor” effects on transcription [ 263 ]. 
It is debatable whether the fusion subtype 
impacts tumor behavior. Ladanyi et al. [ 284 ] 
found a survival advantage for patients with 
fusion partner SSX2 compared to SSX1, a 

  Fig. 15.29    Variability in synovial sarcoma. ( a ) Although 
papillary in appearance, there are spindle cells where 
fi brovascular cores should be. ( b ) Herringbone appear-
ance. ( c ) Myxoid change is seen on the  left , whereas a 

biphasic component is seen on the  right . ( d ) Scattered 
calcifi cations can be seen, some with a psammomatous 
appearance       
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trend also observed by others [ 288 ,  289 ]. 
However, Guillou and colleagues [ 290 ] assert 
that grade, not fusion type, matters and point 
out that the Ladanyi group did not stratify for 
grade. Guillou’s assertion was later substanti-
ated by Huevel et al., who showed that tumor 
stage, size, and FNCLCC grade are prognosti-
cally relevant, not SSX fusion type [ 291 ].  

   Differential Diagnosis 
 The histologic pattern dictates the differential 
diagnosis. The biphasic pattern can mimic car-
cinosarcoma [ 247 ,  254 ], and if myxoid change 
is prominent, mixed tumor of the vagina [ 254 , 
 264 ]. Most carcinosarcomas of the female gen-
ital tract arise in the uteri of older adult women, 
but primary vulvovaginal cases have been 

     Table 15.10    The histologic spectrum of synovial sarcoma   

  

Increasing epithelial differentiation and expression of complex keratins

    
 Biphasic  Monophasic  Poorly differentiated 

 Architectural 
features 

 • Epithelial component  •  No epithelial component 
by light microscopy 

 •  No epithelial component by 
light microscopy 

 �  Glands with open 
lumina (or variations) 

 •  Mesenchymal 
component 

 •  Mesenchymal component 
blue and hypercellular, with 

 •  Mesenchymal 
component 

 �  Blue and hypercellular, with 
monotonous, ovoid cells 

 �  Increased nuclear 
pleomorphism 

 �  Blue and 
hypercellular, with 
monotonous, ovoid 
cells 

 �  Clumped chromatin 
 �  High mitotic rate 

 • 3 variants 
 �  Spindle 
 �  Round cell 
 �  Rhabdoid 
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  Fig. 15.30    Immunophenotype of synovial sarcoma. 
Percentages were calculated from data on 60 molecularly 
proven monophasic and poorly differentiated synovial 

sarcomas [ 271 ]. TLE-1 data are from molecularly con-
fi rmed cases [ 272 ]. *Focal only. †Usually focal. ‡Diffuse       
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reported [ 292 – 294 ]. In carcinosarcoma, there 
is usually more cytologic atypia [ 247 ]. Mixed 
tumor of the vagina arises in the lower third of 
the vagina in postmenopausal women, consist-
ing of bland epithelial and mesenchymal ele-
ments. In these tumors, desmin and 
h-caldesmon tend to be positive while CD99 is 
negative [ 295 ]. 

 The monophasic pattern can resemble 
MPNST, solitary fi brous tumor (SFT), and leio-
myosarcoma [ 247 ]. Leiomyosarcoma is dis-
cussed earlier in the chapter. Table  15.11  
compares synovial sarcoma to MPNST and SFT.

   Poorly differentiated synovial sarcoma can 
resemble a number of small round cell tumors, 
including Ewing sarcoma, as discussed previ-
ously. Whenever the diagnosis of synovial sar-
coma is challenged by other tumor types, 
molecular testing is recommended [ 280 ]. See 
also Vignette 3 at the end of the chapter.               

   Table 15.11    Monophasic synovial sarcoma versus mimickers   

 Synovial sarcoma  MPNST  SFT 

  Distinguishing 
morphologic features  

 •  Compact, overlapping 
cells with oval nuclei 

 •  “Buckled” or “arrowhead” 
nuclei 

 •  Staghorn vessels more 
than focal 

  Immunohistochemistry   •  TLE1 + (82–100 %)  •  TLE1− (rare +, focal or diffuse)  • TLE + up to 40 % 
 •  Epithelial markers +  •  Epithelial markers rarely + 

(focal) 
 •  Epithelial markers + 

rarely 
 • CD99 +  • CD99 ±  • CD99 + 
 • S100 ±  • S100 ±  • CD34 + 
 • CD34 − 

  Molecular   • t(X;18)  • Complex  • Diverse/complex 

  Data from: Refs. [ 271 ,  272 ,  276 – 278 ]  

 Summary 
     Clinical Presentation 
•    The typical patient is a young adult 

woman with a deceptively benign- 
appearing labial mass.     

   Histologic Features 
•    The morphologic spectrum of synovial 

sarcoma is reviewed in Table  15.10 .  
•   Tumor stage, size, and FNCLCC grade 

are prognostically relevant.     

 Takeaway Essentials 

     Clinically Relevant Pearls 
•    Do not dismiss a slow-growing, cyst-

like mass.     
   Pathology Interpretation Pearls 
•    Consider synovial sarcoma in any spindle 

cell tumor of the vulvar region.  
•   Monophasic and poorly differentiated 

patterns require immunohistochemical 
screening followed by molecular 
confi rmation.     

   Immunohistochemical/Molecular Findings 
•    Expression of epithelial markers (EMA, 

pan-cytokeratin, or E-cadherin) 
decreases along the continuum from 
biphasic → monophasic → poorly dif-
ferentiated patterns.  

•   TLE1 expression can help in proper context 
but has limited sensitivity and specifi city.  

•   Molecular testing for t(X;18) or its 
SYT-SSX fusion transcript is recom-
mended for any case in which another 
tumor type challenges the diagnosis.       

   Differential Diagnosis 
•    For the biphasic pattern, consider carci-

nosarcoma, and if myxoid, consider 
mixed tumor of the vagina.  

•   For the monophasic pattern, consider 
MPNST, SFT, and leiomyosarcoma.  

•   For the poorly differentiated pattern, 
consider small round cell tumors.       
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 Vignette 1 
  Clinical History:  An 8-month-old girl is seen in the dermatology clinic for a persistent rash of 
the external genitalia. The infant had previously been seen in primary care, at which time a diag-
nosis of diaper dermatitis was rendered. Despite regular application of barrier creams and anti-
fungal ointments, the rash remained unchanged. 

 Physical examination reveals multiple, erythematous papules on the bilateral labia majora 
(Fig.  15.31 ). Additional skin examination discloses yellowish scaling of the scalp and bilateral 
axillae. Potassium hydroxide (KOH) preparation from the scalp is negative. Simultaneous viral 
culture and punch biopsy are taken from the labial papules. Viral culture is negative. The biopsy 
specimen is shown in Fig.  15.32 .

    What additional studies can resolve the differential? Consider immunohistochemical staining 
for S100, CD1a, langerin, and CD68. The results of immunostaining are as follows: the mono-
nuclear aggregates mark with S100, langerin, and CD1a. CD68 highlights scattered multinucle-
ated cells. 

 Case Vignettes

  Fig. 15.31    Vignette 1. Multiple, erythematous 
papules on the bilateral labia majora (Used with 
permission from Hwang C et al. Isolated 
Langerhans cell histiocytosis of the vulva in an 
infant. Ped Derm. 2009;26(6):751–3)       

(continued)
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  Diagnosis:  Langerhans cell histiocytosis (LCH). 

  Discussion:  Involvement of other organs must be assessed with laboratory and imaging 
studies. Blood tests include CBC, CMP, ESR, and coagulation studies. Imaging entails 
abdominal ultrasound (to assess the liver, spleen, and intra-abdominal lymph nodes), chest 
radiograph, and skeletal radiograph survey [ 161 ]. Skin manifestations of LCH often resem-
ble dermatitis, most frequently involving the scalp, diaper area, or axilla. This may lead to a 
clinical diagnosis of seborrheic dermatitis or diaper dermatitis [ 146 ,  161 ,  296 ]. The pres-
ence of concomitant vulvar and scalp lesions is documented [ 145 ,  159 ]. However, owing to 
the rarity of this diagnosis, especially in infants, a clinician may diagnose the more common 
seborrheic or diaper dermatitis, resulting in diagnostic delay. In patients with vulvar involve-
ment, an average of 2 years elapses between initial presentation and correct diagnosis [ 144 ]. 
Owing to a polymorphous clinical presentation of LCH, recognizing its potential to occur in 
the vulva is key. Consideration must be given to this diagnosis in any patient with an atypi-
cal or multifocal rash. 

  Fig. 15.32    Vignette 1. Beneath an intact epithelium is a 
band-like infi ltrate of mononuclear cells with moderate to 
 abundant pale, eosinophilic cytoplasm with indistinct cell 
borders. The nuclei exhibit indentations, imparting a kid-
ney-bean shape. Scattered infl ammatory cells are noted 
throughout, with occasional eosinophils       
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 Vignette 2 
  Clinical History:  A 13-year-old female is brought to the hospital by ambulance after collapsing 
in the shower. Her parents found her unresponsive “in a pool of blood.” Intravenous fl uids and 
packed red cells are administered. Physical examination is remarkable for a hemorrhagic mass 
involving the vaginal introitus and vulva. The patient undergoes emergency surgery. The 
resected specimen is shown in Fig.  15.33 . Representative histopathology and immunohisto-
chemistry are shown in Figs.  15.34a–c ,  15.35a, b , and  15.36a, b .

  Fig. 15.33    Vignette 2. Gross photographs from the resected mass (Photos courtesy of Dr. Jerome B. Taxy and 
Dr. Nicole A. Cipriani)       

  Fig. 15.34    Vignette 2. ( a ) Low-power view reveals a polypoid mass with variable cellularity. ( b ) Higher- power 
examination reveals a condensation of cells beneath the epithelium. ( c ) The mass otherwise consists of variably 
dense populations of primitive-appearing, stellate cells. Occasional larger cells with eosinophilic cytoplasm are 
identifi ed       

(continued)
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       Diagnosis:  Rhabdomyosarcoma, embryonal and alveolar types. 

  Discussion:  The morphology is consistent with both alveolar and embryonal (botryoid vari-
ant) RMS. Myogenin is one of the best markers for confi rming the histologic impression, 
with some studies suggesting that expression is more diffuse in alveolar cases compared to 
embryonal [ 102 – 104 ]. Genetic assessment has become more meaningful for treatment pur-
poses rather than for histologic classifi cation. The clinical outcome for embryonal RMS and 
translocation-negative alveolar RMS is more favorable than that of translocation- bearing 
alveolar RMS. Therefore, molecular testing is the next best step for this case. 

  Fig. 15.35    Vignette 2. ( a ) Foci of alveolar architecture are noted. ( b ) Neoplastic cell align along fi brous septa       

  Fig. 15.36    Vignette 2. ( a ) Increased myogenin expression mirrors the cellular condensation noted in Fig.  15.34b . 
Compare the microscopic image to the cut surface of the specimen in Fig.  15.33 . ( b ) Myogenin expression is 
nuclear       
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 Vignette 3 
  Clinical History:  A 26-year-old woman presents with complaints of a 4-month history of a painless 
labial mass. Clinical examination discloses a mobile, circumscribed, cyst-like mass. An excisional 
biopsy is performed, and the light microscopic images are shown in Fig.  15.37a, b .

   What is your differential diagnosis? The differential diagnosis for small round blue cell 
tumors includes Ewing sarcoma, alveolar rhabdomyosarcoma, synovial sarcoma (poorly dif-
ferentiated), Merkel cell carcinoma, and lymphoblastic lymphoma. 

 Which additional studies would you perform? Consider an immunohistochemical panel that 
includes the markers listed in Table  15.12 . Based on the results in this case, rhabdomyosarcoma 
is highly unlikely. Lymphoblastic lymphoma can be excluded. Merkel cell carcinoma is unlikely 
on the basis of immunohistochemistry and patient age. The remaining two possibilities, Ewing 
sarcoma and synovial sarcoma, can both express cytokeratins. Although the focal TLE1 stain-
ing is not characteristic for synovial sarcoma, that diagnosis cannot yet be excluded. The next 
best step is to send material for molecular diagnostics. Weeks later, the report documents a 
t(X;18).

  Fig. 15.37    Vignette 3. ( a ) Low-power microscopy reveals sheets of tightly packed, small, round, blue cells with-
out any architecture.  ( b ) High-power viewing discloses monomorphic cells with scant cytoplasm and indistinct 
cell borders. The cells appear to overlap. The nuclei are round, with fi ne to stippled chromatin       

   Table 15.12    Immunohistochemical studies   

 Marker  Purpose  Result 

 Fli-1  Ewing sarcoma  Equivocal 
 TLE1  Synovial sarcoma  Focal 
 Desmin, myogenin  Rhabdomyosarcoma  Negative 
 TdT, CD43  Lymphoblastic lymphoma  Negative 
 CK20, CD56  Merkel cell carcinoma  Patchy CD20 + (not clearly dot-like) 

 CD56 negative 
 Pan-cytokeratin  Screen for neuroendocrine carcinoma, 

synovial sarcoma 
 Patchy but strong positivity 

(continued)
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 histopathology , 460–461  
 immunohistochemical features , 461  
 immunophenotype , 462  
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 immunohistochemical features , 464–465  
 prognosis or course , 464   

  External genitalia embryology , 3–8   
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 case study , 347–349  
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  Female reproductive tract embryology , 3–8   
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 histologic features , 328   

  Fibroepithelial stromal polyps 
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 differential diagnosis , 389–390  
 histopathology , 387–389   

  Fibrous/myofi broblastic lesions , 387, 388  
 aggressive angiomyxoma , 396–398  
 angiomyofi broblastoma , 395–396  
 cellular angiofi broma , 393–395  
 fi broepithelial stromal polyps 

 clinical features , 387  
 differential diagnosis , 389–390  
 histopathology , 387–389  

 massive vulvar edema , 390–391  
 postoperative spindle cell nodule , 

401–402  
 prepubertal vulvar fi broma , 392–393  
 reactive , 400–401  
 superfi cial myofi broblastoma , 398–400   

  Fixed drug eruption 
 clinical features , 38  
 differential diagnosis , 39  
 histopathology , 38   

  Flat condyloma , 269   
  Follicular occlusion tetrad , 373   
  Foreign body reaction , 111–113   
  Fungal infections 

 candidiasis , 174–176  
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 pityriasis versicolor , 176–177  
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  Genital rhabdomyomas , 444–446   
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  Glomus tumors , 422   
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 differential diagnosis , 46–47  
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  Granular cell tumor , 371–373  
 atypical , 377   

  Granuloma inguinale , 169–171   
  Granulomatous diseases 

 Crohn disease , 108–111, 129–131  
 foreign body reaction , 111–113  
 sarcoidosis , 113–116   

  Granuloma venereum.    See  Granuloma 
inguinale   

  H 
  Hailey–Hailey disease , 78–80   
  Hart’s line , 8, 13–14   
  Hemangioma , 417–418   
  Herpes simplex virus , 186–187   
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 histopathology , 206  
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 differential diagnosis , 200–201  
 histopathology , 200–201  

 physiologic 
 clinical features , 197–198  
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 post-infl ammatory 
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 histology , 203–204   
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  Hypopigmentation 
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 vitiligo 
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 differential diagnosis , 419–420  
 histopathology , 419   

  Infectious diseases 
 bacterial infections 
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 bacterial vaginosis , 156–157  
 chancroid , 166–168  
 chlamydial infection , 168–169  
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 herpes simplex virus , 139–144  
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38–51  
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 histological clues 
 acantholysis , 26–27  
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 hypergranulosis , 23, 24  
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 neutrophils , 22, 26  
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 reaction pattern 
 acantholytic and blister pattern , 28–29  
 interface pattern , 27–28  
 intraepidermal blister   ( see  Acantholysis) 
 lichenoid pattern , 28  
 psoriasiform/acanthotic pattern   ( see  Acanthosis) 
 spongiotic pattern , 22, 27  
 subepidermal blister , 28–29   

  International Society for Study of Vulvovaginal Disease 
(ISSVD) , 267   

  Intraepidermal blister 
 Darier’s disease , 80–81  
 Hailey–Hailey disease , 78–80  
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77–78   
  Intravascular papillary endothelial hyperplasia , 416–417   
  Irritant contact dermatitis 

 clinical features , 31–33  
 differential diagnosis , 33–34  
 histopathology , 33    
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  Kaposi’s sarcoma 

 differential diagnosis , 424–425  
 histopathology , 423–424  
 types , 422–423   

  Keratinizing squamous cell carcinoma , 303–306   
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  Ki-67 immunohistochemical staining , 273   
  Koilocyte-like malignant cells , 308–309   
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  Labia minora 
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  Lactating adenoma , 329–330   
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 case study , 474–475  
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 differential diagnosis , 458  
 etiology/pathogenesis , 456  
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 immunohistochemical features , 457  
 prognosis or course , 455–456   
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  Lentiginous junctional melanocytic nevus , 234–235   
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 etiology and/or pathogenesis , 97  
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 prognosis/course , 97  
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 etiology and/or pathogenesis , 104–105  
 histopathology , 105–107, 223–225  
 immunophenotype , 107  
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 histopathology , 271–273  
 HIV-positive woman , 287–289   
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 differential diagnosis , 49–50  
 histopathology , 48–49   

  Lymphangiectasis 
 description , 411  
 differential diagnosis , 413  
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 histopathology , 421  
 treatment , 420–421   

  Lymphangioma tuberosum multiplex.    See  Syringoma  
  Lymphoepithelioma-like carcinoma , 362   
  Lymphogranuloma venereum.    See  Chlamydial 
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  Malignant melanoma 

 Clark level , 246  
 clinical presentation , 243–244  
 dermoscopy , 244  
 differential diagnosis , 252  
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 epidemiology , 245  
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 lymphovascular invasion , 247–248  
 microscopic satellitosis , 248  
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 epithelioid hemangioendothelioma , 426–427  
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 differential diagnosis , 424–425  
 histopathology , 423–424  
 types , 422–423   

  Massive vulvar edema , 390–391   
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  Melanocytic nevi 

 atypical genital 
 clinical features , 226  
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 clinical features , 215  
 differential diagnosis , 217  
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 clinical features , 211–212  
 differential diagnosis , 213–214  
 histopathology , 212–214  
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 clinical features , 222–223  
 differential diagnosis , 224–225  
 histopathology , 223–225  
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 cytologic atypia , 218  
 differential diagnosis , 220–221  
 histopathology , 219–220  
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  Melanotic macule 
 clinical features , 198–199  
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 histopathology , 200–201   
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  Mesothelial cyst , 356–366   
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  Mucous cyst 

 differential diagnosis , 357  
 histologic features , 356–357   
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   Neisseria gonorrhoeae.     See  Gonorrhea  
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  P 
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  Pigment incontinence , 25   
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  Pityriasis versicolor , 176–177   
  Plasma cells , 26.     See also  Zoon vulvitis  
  Poroma , 339–340   
  Post-infl ammatory hyperpigmentation , 254  

 clinical features , 202–203  
 differential diagnosis , 203–204  
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  Post-infl ammatory hypopigmentation 
 clinical features , 207–209  
 differential diagnosis , 209  
 histopathology , 207–209   

  Postoperative spindle cell nodule , 401–402   
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  Protozoal infections , 179   
  Pruritis , 274   
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  Pseudosarcoma botryoides , 389   
  Pseudosarcomatous fi broepithelial polyp , 389   
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  Psoriasis 

 clinical features , 53–55  
 differential diagnosis , 56–57  
 histopathology , 55–56  
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  Pubic (crab) lice , 182–183   
  Purpura , 253   
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  Rapidly involuting congenital hemangioma , 419–420   
  Reaction pattern, infl ammatory and autoimmune 
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 acantholytic and blister pattern , 28–29  
 interface pattern , 27–28  
 intraepidermal blister   ( see  Acantholysis) 
 lichenoid pattern , 28  
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400–401   

  Reiter’s syndrome , 58   
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  Rhabdomyosarcoma 

 case study , 476–477  
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 genetics and molecular fi ndings , 450–451  
 histopathology , 448–449  
 immunohistochemical features , 449–450  
 prognosis or course , 447–448    

  S 
  Salivary gland-type carcinomas , 361   
  Sarcoidosis , 113–116   
  Scabies , 179–182   
  Schwann cell-related neoplasm , 371–372   

  Sclerosis , 25–26   
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 differential diagnosis , 339  
 histologic features , 338–339   

  Seborrheic keratosis , 253   
  Sentinel lymph node biopsy , 250–251   
  Sexually transmitted diseases , 148.     See also  Specifi c 

diseases  
  Skeletal muscle tumors 

 rhabdomyomas , 444–447  
 rhabdomyosarcoma , 447–452   

  Skene gland hyperplasia 
 differential diagnosis , 363–365  
 histologic features , 363   

  Smooth muscle tumors.    See  Leiomyoma and 
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 differential diagnosis , 341–342  
 histologic features , 341   
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 cytologic atypia , 218  
 differential diagnosis , 220–221  
 histopathology , 219–220  
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 allergic and irritant contact dermatitis , 31–35  
 amicrobial pustulosis of the folds , 35–38  

 pustules of Kogoj , 61   
  Squamous cell carcinoma , 359–360   
  Squamous intraepithelial lesions 

 differentiated type vulvar intraepithelial neoplasia 
 clinical features , 280–281  
 differential diagnosis , 284  
 histopathology , 281–284  
 whitened epithelium , 289–292  

 high-grade 
 clinical features , 274–276  
 differential diagnosis , 278–279  
 histopathology , 276–278  

 human papilloma-virus , 267  
 LAST standardization project criteria , 268  
 low-grade 

 clinical features , 269–271  
 differential diagnosis , 273–274  
 histopathology , 271–273  
 HIV-positive woman , 287–289   

  Staphylococcal infections , 157–159   
  Staphylococcal scalded skin syndrome , 88  

 clinical features , 71–72  
 coagulase-positive group II  Staphylococcus 

aureus  , 71  
 histopathology and differential diagnosis , 72–73   

  Stevens-Johnson syndrome 
 clinical features , 42–43  
 differential diagnosis , 43–44  
 histopathology , 43   
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  Streptococcal infections , 159–160   
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  Subcorneal blister 
 pemphigus foliaceus and pemphigus vulgaris , 73–77  
 staphylococcal scalded skin syndrome , 71–73, 88   

  Subepidermal blister 
 bullous pemphigoid and mucous membrane 

pemphigoid , 81–84  
 linear IgA disease , 84–85  
 vesiculation , 86   

  Superfi cial myofi broblastoma , 398–400   
  Synovial sarcoma 

 case study , 478–479  
 clinical features , 468  
 differential diagnosis , 472–473  
 etiology/pathogenesis , 469  
 genetics and molecular fi ndings , 471–472  
 histopathology , 469  
 immunohistochemical features , 469–471  
 prognosis or course , 468–469   

  Syphilis , 160–165   
  Syringoma 

 deep , 345–346  
 differential diagnosis , 337  
 histologic features , 336–337  
 hormonal infl uence, growth , 336   

  Systemic lupus erythematosus , 285    

  T 
  Tinea cruris , 177–179   
  Toxic epidermal necrolysis 

 clinical features , 42–43  
 differential diagnosis , 43–44  
 histopathology , 43   

   TP53  gene mutation , 312   
  Transitional cell carcinoma , 362   
  Traumatic neuroma 

 clinical features , 452  
 differential diagnosis , 454  
 etiology/pathogenesis , 452–453  
 genetics and molecular fi ndings , 450–451  
 histopathology , 453  
 immunohistochemistry , 453–454   

  Trichomoniasis , 179   
  Tuberculosis , 172–174   
  Tufted angioma , 425   
  Tumor-infi ltrating lymphocytes , 249   
  Typical exophytic condyloma acuminata , 271   
  Tyrosine kinase KIT receptor , 258    
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  Vaginosis, bacterial , 156–157   
  Varicella zoster virus , 144–146   
  Vascular lesions 
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 glomus tumors , 422  
 hemangioma , 417–418  
 infantile hemangioma , 418–416  
 lymphangioma , 420–421  

 dilatation of preexisting vessels 
 angiokeratoma , 413–415  
 hyperplasia , 413  
 lymphangiectasis , 411–413  
 pyogenic granuloma , 415–416  
 travascular papillary endothelial , 416–417  

 malignant neoplasms 
 angiosarcomas , 427–429  
 epithelioid hemangioendothelioma , 426–427  
 Kaposi’s sarcoma , 422–425   

  Vasculopathic pattern 
 aphthous ulcer , 116–118  
 Behçet disease , 118–121   

  Verrucous carcinoma , 310–311   
  Vestibular papillomatosis , 369–370   
  Vestibulodynia and focal vulvodynia , 123–125   
  Viral infections 

 cytomegalovirus , 147–149  
 Epstein–Barr virus , 155–156  
 herpes simplex virus , 139–144  
 human papilloma virus , 150–155  
 molluscum contagiosum , 149–150  
 varicella zoster virus , 144–147   

  Vitiligo 
 clinical features , 207, 210  
 differential diagnosis , 208, 210–211  
 histopathology , 207, 210   

  Vulva 
 embryology , 8–10  
 epidermal disorders   ( see  Blistering disorders and 

acantholytic processes) 
 granulomatous diseases , 108–111   

  Vulvar intraepithelial neoplasia , 253   
  Vulvar melanoma , 236–237   
  Vulvar melanosis/lentiginosis.    See  Melanotic 

macule  
  Vulvar neuroendocrine tumors , 308–309   
  Vulvar pain syndromes 

 dysesthetic (essential) vulvodynia , 122–123  
 vestibulodynia and focal vulvodynia , 123–125   

  Vulvar squamous cell carcinoma 
 clinical features , 297–300  
 etiology/pathogenesis , 300–301  
 genetics and molecular fi ndings , 313  
 heterogeneous group , 297–298  
 histologic features and differential diagnosis 

 basaloid SCC , 307–309  
 keratinizing SCC , 303–306  
 keratoacanthoma , 311  
 non-keratinizing SCC , 306–307  
 tumor giant cells , 311  
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  Vulvar varices , 430   
  Vulvar vestibule anatomy , 15–16   
  Vulvitis plasmacellularis.    See  Zoon vulvitis   

  W 
  Warty squamous cell carcinoma , 308–310    

  Z 
  Zoon vulvitis 

 clinical features , 100–101  
 differential diagnosis , 101–102  
 etiology and/or pathogenesis , 101  
 histopathology , 101  
 prognosis/course , 101          
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