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Abstract
Infectious diseases of the lower female genital tract 
include a variety of bacterial, viral, fungal, and parasitic 
infections that are commonly, but not exclusively, sexu-
ally transmitted. Sexually transmitted diseases (STDs) are 
a global public health issue and have serious impact on 
health care costs in the United States. The Centers for 
Disease Control and Prevention announced increasing 
numbers of reported  STDs in recent years. Chlamydia, 
gonorrhea, and especially syphilis rates have increased 
dramatically over the past few years. Most infections of 
the lower female genital tract are diagnosed clinically, 
and tissue biopsies are rarely performed; however, it is 
important to be familiar with these entities and their his-
topathologic features to avoid misdiagnosis of these rather 
common infections. This chapter reviews clinical and 
pathologic presentations of common infections of the 
lower female genital tract, and incorporates the latest 
guidelines available for each entity. Human papillomavi-
rus infection is briefly discussed under common sexually 
transmitted infections and generalized genital warts in 
patients with immunosuppression, and further reviewed 
in detail in other chapters. It also includes rare entities in 
the United States that should be considered in the differ-
ential diagnosis of patients with human immunodefi-
ciency virus infection and vulvovaginal involvement by 
systemic infections in immunosuppressed individuals.
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3.1  Common Sexually Transmitted 
Infections

3.1.1  Trichomonas vaginalis

Trichomoniasis is the most common nonviral sexually trans-
mitted disease (STD), caused by a motile flagellate parasitic 
protozoan, Trichomonas vaginalis (T. vaginalis) [1]. The 
parasite is typically pyriform, although in  vivo amoeboid 
forms are occasionally identified. It has four anterior flagella, 
plus one recurrent flagellum that forms the undulating mem-
brane [2, 3]. T. vaginalis infection only occurs in humans, 
and is more common in women, with estimated prevalence 
of 3.1% among women of reproductive age in the United 
States [4]. Higher rates of T. vaginalis infections have been 
reported among women 40  years and older (>11%). The 
infection is more prevalent among women with other STDs 
and human immunodeficiency virus (HIV)-infected individ-
uals [5, 6].

Trophozoites of T. vaginalis are transmitted through sex-
ual intercourse and attach to the mucosal surfaces of the 
lower urogenital tract. The organisms colonize the mucosa 
and release proteinases resulting in desquamation of the vag-
inal and cervical epithelia [7]. Trichomoniasis is associated 
with adverse outcomes of pregnancy, such as preterm labor 
or delivery of a low-birth weight infant [1, 5]. In addition, T. 
vaginalis may increase women’s risk of HIV acquisition and 
transmission [8].

Clinical features: The infection manifests with vulvovagi-
nal pruritus and irritation, as well as frothy or yellow-green 
vaginal discharge. Cervical examination may reveal signs of 
cervicitis with punctate friability (strawberry cervix). 
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Multiple studies have indicated that nearly half of the 
infected women are asymptomatic [3, 5, 7].

Diagnostic methods: Diagnosis can be made through a vari-
ety of techniques such as wet mount microscopy, culture, rapid 
antigen tests, polymerase chain reaction, and nucleic acid 
amplification test [1, 3]. Pap smears are not considered appro-
priate diagnostic or screening tests for T. vaginalis because of 
their poor sensitivity; however, if the organism is identified on 
liquid-based cervical smears, the specificity is high [8, 9].

Microscopic findings: On histologic sections, the findings 
are nonspecific. The morphologic findings on cytology smears 
include identification of the pear-shaped organisms with eosino-
philic cytoplasmic granules and eccentrically located vesicular 
nuclei (Fig.  3.1), clusters of neutrophils (polyballs), reactive 
nuclear changes with small perinuclear halos, and attachment of 
T. vaginalis to squamous cells [10, 11]. Leptothrix may be seen 
in association with T. vaginalis [11].

Management: Concurrent treatment of the patient and all 
sex partners is curative and reduces transmission. First-line 
therapy consists of a single dose of metronidazole or tinida-
zole, as recommended by the United States Centers for 
Disease Control and Prevention (CDC) [12].

3.1.2  Molluscum Contagiosum

Molluscum contagiosum is a viral infection caused by a 
double- stranded DNA virus of the Poxviridae family, 
Molluscum contagiosum virus (MCV). There are four known 
genotypes of MCV; type 1 is the most common form in 
healthy humans. The disease is more prevalent in children, 
transmitted by direct skin contact, and usually affects the 
exposed areas [13, 14]. In healthy young adults the disease is 

often transmitted sexually and lesions initially appear in gen-
ital area. However, the virus may be transmitted by casual 
contact or self-inoculation. Among HIV positive population, 
molluscum contagiosum is more common and can present as 
widespread lesions [13, 15].

Clinical features: MCV primarily infects the skin and fol-
licular epithelium, presenting with single or multiple lesions 
in the epidermis. The lesions manifest as flesh-colored, 
raised, umbilicated papules or nodules (Fig. 3.2). Diagnosis 
is usually made by identification of skin lesions. 
Immunocompromised patients may present with atypical 
features including giant lesions (>1 cm), verrucous papules, 
or clusters of hundreds of small lesions [15, 16].

Microscopic Findings: Histologically, the molluscum 
lesions are characterized by lobulated endophytic hyperpla-
sia of the epithelium with acanthotic epidermis. Eosinophilic 
intracytoplasmic inclusions, known as molluscum bodies or 
Henderson-Patterson bodies, are result of virus replication 
within the cytoplasm. As the inclusions enlarge, they com-
press the nucleus of infected cells to the periphery and 
acquire a basophilic appearance (Fig. 3.2) [17]. The epider-
mis ruptures as a result of pressure due to underlying prolif-
eration and produces the characteristic white-yellow core. 
The surrounding dermis is relatively unremarkable with little 
or no inflammatory reaction; rarely the lesion ruptures in 
dermis and triggers an inflammatory response.

3.1.3  Herpes Simplex Virus

Genital herpes is a widespread sexually transmitted disease. 
It is the most common cause of genital ulcers in the United 
States, and is caused by the human herpes simplex virus 
(HSV). HSV is a double-stranded DNA virus from ubiqui-
tous Herpesviridae family, and has two distinct types based 
on different envelope protein and antigen properties. Both 
types can cause genital herpes, a lifetime incurable infection. 
HSV-2 is the major cause of genital herpes; however, increas-
ing numbers of genital ulcerations that are caused by 
HSV-1 in developed countries have been reported [18, 19]. 
The virus is transmitted through direct mucocutaneous con-
tact with herpetic lesions or exposure to mucosal secretions 
during periods of viral shedding. Transmission occurs not 
only when lesions are visible, but also when lesions are not 
clinically apparent [20]. Asymptomatic viral shedding in the 
absence of detectable lesions is responsible for up to 70% of 
all HSV-2 infections [21]. A considerable number of HSV-2 
seropositive individuals do not have a history of symptom-
atic genital herpes. Transmission of HSV from mother to 
child during pregnancy is uncommon and usually occurs at 
the time of labor and delivery; however, new infections 
acquired late in pregnancy carry a high risk for transmission 
to neonate [22].

Fig. 3.1 Papanicolaou-stained liquid-based smear depicts T. vaginalis, 
pear-shaped organisms with eosinophilic cytoplasmic granules and 
eccentric nucleus (arrows) and attachment of the organisms to squa-
mous cells (white arrow)
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Clinical features: Primary infections are usually asymp-
tomatic and manifest with localized pain, tingling, or burn-
ing sensation at the site of exposure. Prodrome of systemic 
symptoms including headache, fever, malaise, dysuria, and 
lymphadenopathy is common. The virus damages the epithe-
lium at the exposure site, causing eruption of vesicles within 
days. The vesicles rupture, resulting in erosion and ulcer-
ation, which heal without leaving scar. The virus travels by 
sensory nerve axons to the sacral ganglion and remains latent 
for the life of the host. Spontaneous or stress induced peri-
odic reactivation of the virus manifests as mucocutaneous 
lesions [23]. HSV-1 induced infections are usually milder 
and recur 1–2 times a year, compared with HSV-2 infection 
causing 4–6 episodes of recurrence per year [19, 22]. 
Immunocompromised patients have an increased risk for 
extensive and recurrent HSV infection. Atypical presenta-
tions of genital herpes, including persistent ulcers and ver-
rucous lesions, have been described in immunocompromised 

individuals [22, 24]. Another less common presentation of 
HSV in patients with immunodeficiency, known as “knife- 
cut sign,” appears as linear ulcers and fissures in intertrigi-
nous areas, such as the inguinal region, vulva, and other 
areas with folds [25]. Genital herpes is a common infection 
among human immunodeficiency virus type 1 (HIV-1)-
infected patients, ranging from 50% to 90% in different 
affected populations [24]. Individuals with HSV infection 
are more prone to acquisition of HIV infection. HSV-2 pre-
vents an effective immune response at the site of entry; fur-
thermore complex interactions between HSV and host can 
affect HIV-1 replication [26].

Microscopic findings: The histology of herpes infections 
is very distinctive. Acantholysis, spongiosis, and ballooning 
degeneration of keratinocytes form intraepidermal and sub-
epidermal vesicles. The keratinocyte nuclei show ground- 
glass appearance of nucleus with peripheral condensation of 
chromatin. Multinucleated cells show “molding” nuclei. The 

a b

c d

Fig. 3.2 Molluscum contagiosum: (a, b) Single or multiple flesh- 
colored, raised, umbilicated papules or nodules. Microscopic findings 
characterized by (c) lobulated crater-shaped hyperplasia of the epithe-
lium and inclusions of Molluscum contagiosum virus. Infected cells 

reveal (d) eosinophilic intracytoplasmic inclusions (molluscum bodies 
or Henderson-Patterson bodies) that displace the nucleus to the 
periphery

3 Infectious Disorders of the Lower Genital Tract
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dermis shows polymorphous inflammation and leukocyto-
clastic vasculitis may be present. In late stages, vesicles rup-
ture resulting in epithelial ulceration and crust [27]. 
Exophytic masses involving genital area associated with 
immunocompromised patients show pseudoepitheliomatous 
hyperplasia and can mimic cancer [28]. On cytology smears, 
herpes cytopathic effects present with the classic “3 Ms”: 
multinucleation, molding, and margination of chromatin 
(Fig.  3.3). Nuclei have a ground glass appearance due to 
accumulation of viral particles and eosinophilic intranuclear 
(Cowdry A) inclusions surrounded with a clear halo are vari-
ably present [11].

Diagnostic methods: Diagnosis is made by nucleic acid 
amplification methods, including PCR assays or viral cul-
ture. Serologic tests that detect antibodies are available, but 
are not sensitive for differentiating acute and chronic infec-
tion. Direct immunofluorescence antigen staining is not rec-
ommended due to low sensitivity [23].

Differential diagnosis: Although HSV is the most com-
mon cause of genital ulcers in the United States, other ulcer-
ative genital disease and the coexistence of other STDs must 
be considered. Other infectious etiologies such as chancroid 
and syphilis can be in differential diagnosis  (Table 3.1). 
Noninfectious etiologies such as aphthous ulcers, Behçet 
syndrome, Stevens–Johnson syndrome, and Crohn’s disease 
can cause vulvar ulcers. Clinical presentation, involvement 
of other sites, and clinical course of the lesions, as well as 
laboratory tests are helpful in differentiating herpes from 
these systemic diseases [27, 29].

Management: Antiviral treatment of HSV infection with 
nucleoside analogues does not cure the infection, but rather 
aims for reducing recurrence and the risk of transmission. 
Treatment of recurrent episodes decreases the length of 
 outbreaks and the severity of symptoms [23]. Daily dose of 
valacyclovir results in significant reduction in recurrence and 
viral shedding [28].

a

c

b

d

Fig. 3.3 Herpes simplex virus infection: (a) Low power view of a herpetic 
ulcer,  epithelial ulceration with multinucleated keratinocytes. (b) 
Intranuclear inclusions show ground-glass appearance, margination of 

chromatin, multinucleation, and nuclear molding. (c) Immunohistochemical 
stain for HSV2 highlights virus-infected cells. (d) Papanicolaou-stained 
smear portrays the classic “3 Ms” herpes cytopathic effect
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3.1.4  Gonorrhea

Clinical features: Gonorrhea is a common sexually transmit-
ted infection caused by Neisseria gonorrhea, a gram- negative 
diplococcus. Gonorrhea is the second most commonly 
reported communicable disease [30]. Gonorrhea in women 
presents with urethritis, cervicitis, and vaginitis; however, a 
significant number of infected women are asymptomatic [30, 
31]. The symptomatic patients present with pruritus, muco-
purulant discharge, and urinary symptoms. Clinical exam 
may show friable cervix [31].  The infection can involve 
Bartholin’s glands, resulting in abscess formation [32]. 
Co-infection with Chlamydia is common. It is important to 
screen the women at high risk for STDs for gonorrhea 
because asymptomatic infections are common.  Untreated 
gonorrhea, including asymptomatic infections, can progress 
to pelvic inflammatory disease and complications such as 
infertility and ectopic pregnancy [33].

Diagnostic methods: Microscopic findings are nonspecific 
as gonorrhea is not associated with marked inflammation [34]. 
Diagnosis can be made through a variety of techniques; by 
identifying intracellular organisms in gram-stained cervical 
smears, culture, and detection of antigen or nucleic acid in the 
sample. Nucleic acid amplification test (NAAT) has the high-
est sensitivity for detecting Neisseria gonorrhea [30]. Patients 
are treated by simultaneous ceftriaxone and azithromycin 
administration according to the current CDC guidelines [30].

3.1.5  Syphilis

Syphilis is a worldwide chronic infectious disease caused by 
spirochete Treponema pallidum. The primary mode of trans-
mission is by sexual contact followed by vertical transmission 
from infected mother to child [35, 36]. Repeated oscillation in 
incidence of syphilis in the United States has been observed 
since 1940s, when penicillin was used to treat syphilis [37]. 
The rate of infection varies by population subgroups and is 
more common among people with limited access to health 
care and individuals with high-risk sexual behavior [35].

Clinical features: Acquired syphilis is divided into four 
stages (primary, secondary, latent, and tertiary), each present 
with different clinical manifestations. Venereal syphilis is 
acquired by direct penetration of spirochetes to the mucosa 
or skin during sexual contact [38]. The primary stage pres-
ents with a single chancre at the site of inoculation after an 
incubation period ranging from 10 to 90 days (an average of 
3 weeks after exposure). Some cases show multiple primary 
lesions. The chancre in women most often occurs on the 
vulva, perineum, cervix, or oral mucosa and may be accom-
panied by painless regional lymphadenopathy. The skin 
lesion typically becomes indurated and progresses to a pain-
less and non-purulent ulcer with clean base which heals 
spontaneously within 4–6 weeks [39, 40].

If untreated, T. pallidum disseminates throughout the 
body by hematogenous spread during the primary stage. 
Manifestations of secondary syphilis usually occur within 
6–8 weeks of resolution of primary lesions [41]. Secondary 
syphilis may involve any organ but most commonly presents 
with disseminated heterogeneous mucocutaneous rash. The 
classic presentation includes generalized macular and papu-
losquamous skin eruption accompanied with systemic symp-
toms and generalized lymphadenopathy. Genital lesions are 
more common in women and range from macules and ulcer-
ations to fleshy verrucous papules known as condylomata 
lata [40]. A variety of uncommon presentations such as nod-
ular lesions and malignant lues (ulceronodular lesions) have 
been described [42–44].

In untreated patients, the lesions resolve over several 
weeks and the infection enters an asymptomatic “latent” 
stage. A subset of patients with latent infection progress to 
tertiary syphilis which may present with cardiovascular 
syphilis, neurosyphilis, and involvement of the skin, bones, 
or viscera with gumma [45, 46]. Vertical transmission of T. 
pallidum from mother to fetus may occur during pregnancy 
at any stage of infection, resulting in stillbirth or congenital 
syphilis. Syphilis and HIV coinfection is common, and the 
two diseases affect each other in several ways [47]. Clinical 
course of syphilis can be accelerated by HIV and result in 
atypical presentations and syphilis infection increases the 
risk of HIV transmission by breaking skin and mucosal bar-
rier and increasing viral shedding [48–50].

Microscopic findings: Most primary lesions exhibit promi-
nent endothelial swelling and proliferation with perivascular 
lymphoplasmacytic inflammation. The endothelial hyperpla-
sia can result in endarteritis obliterans and subsequent ulcer-
ation. Epidermal hyperplasia and acanthosis is common [40, 
51]. Secondary syphilis can demonstrate with a variety of his-
tologic findings. Most cases show endarteritis, endothelial 
swelling, and interstitial and perivascular infiltrate in the der-
mis composed of lymphocytes, plasma cells, macrophages, 
and some neutrophils (Fig. 3.4). The epidermis shows variety 
of changes such as parakeratosis, exocytosis, spongiosis, and 
most frequently acanthosis [51–53]. Secondary syphilis skin 
lesions can demonstrate prominent lichenoid or psoriasiform 
features [54]. Condylomata lata show pronounced epithelial 
hyperplasia, elongated rete ridges, neutrophil exocytosis, and 
perivascular lymphoplasmacytic inflammation [54, 55]. 
Follicular microabscesses and pustules characterized by fol-
liculocentric neutrophilic inflammation as well as patchy alo-
pecia can occur [27]. Tertiary syphilis lesions often demonstrate 
dense lymphocytic and plasma cell infiltration of the dermis, 
granulomatous inflammation, and endarteritis obliterans [46, 
54]. Silver stain or immunohistochemistry can be used to con-
firm the presence of Treponema within and around dermis 
vessels and in dermal–epidermal junction in primary and sec-
ondary stage lesions, and less commonly tertiary lesions. Non-
treponemal spirochetes can cause false positive results [56].

S. Y. Zare et al.
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Diagnostic methods: Diagnosis can be made by detection 
of T. pallidum with dark field microscopy of primary or sec-
ondary lesions. Serologic testing is the main laboratory diag-
nostic method for secondary, latent, and tertiary syphilis; 
divided into non-treponemal and treponemal tests. Non- 
treponemal tests include the Venereal Disease Research 
Laboratory (VDRL) and the Rapid Plasma Reagin (RPR) 
which are useful for screening. Treponemal tests are used for 
confirming the infection and include the serum fluorescent 
treponemal antibody absorption test (FTA-ABS) and the 
microhemagglutination test for T. pallidum (MHA-TP) [39, 
40]. Molecular detection of T. pallidum by PCR analysis 
have been developed and validated by some laboratories to 
detect the organism in serum, cerebrospinal fluid, amniotic 
fluid, lesion exudate, and fixed tissues [56, 57].

Differential diagnosis: Syphilis is called “great imitator” 
because it mimics the signs and symptoms of so many other 
diseases. Differential diagnoses of genital lesions in early 

syphilis include other infectious genital ulcer disease (chan-
croid, granuloma inguinale, lymphogranuloma venereum, 
and herpesvirus) Although, endothelial proliferation and 
perivascular lymphoplasmocytic inflammation are helpful 
hints to the diagnosis of syphilis. Secondary syphilis lesions 
can mimic inflammatory dermatoses such as lichen planus, 
eczema, psoriasis, and drug eruptions; however, involvement 
of deep dermis and predominance of plasma cells in the infil-
trate is a clue for considering syphilis [41, 52]. In some cases 
dense inflammatory infiltrate may resemble lymphoma, but 
mixed population of inflammatory cells are in favor of a non- 
neoplastic process. Zoon’s vulvitis (plasmacytosis mucosae), 
a chronic inflammatory disease of unknown origin, demon-
strates a band-like, dense mucosal infiltration of plasma cells 
admixed with lymphocytes and dilated dermal vessels. The 
absence of pronounced superficial and deep perivascular 
inflammation and vascular endothelial proliferation is help-
ful in differentiating these entities [27]. Condylomata lata 

a
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Fig. 3.4 Secondary syphilis: (a) Epidermal hyperplasia, acanthosis, and 
spongiosis with lymphoplasmacytic infiltrate in dermis. (b) Dermis dem-
onstrates interstitial and perivascular lymphoplasmacytic infiltrate and vas-

cular endothelial swelling and proliferation. (c) Warthin–Starry silver stain 
highlights spirochetes  (arrows). (d) Immunohistochemical stain for 
Treponema highlights numerous spirochetes (Courtesy of Dr. Brian Hinds)
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can mimic verruca vulgaris and other conditions with epider-
mal hyperplasia. Granulomatous inflammation in later stages 
may simulate granuloma annulare, or other granulomatous 
diseases such as leprosy, tuberculosis, or sarcoidosis [27].

Management: According to CDC guidelines, primary, 
secondary, or early latent syphilis is cured by single intra-
muscular injection of long-acting Benzathine penicillin G 
(2.4 million units). Three doses of long-acting Benzathine 
penicillin G, administered intramuscularly at weekly 
intervals, are recommended for treatment of late latent 
syphilis. Treatment will kill the syphilis bacterium and 
prevent further damage, but will not repair existing dam-
ages [58].

3.1.6  Chancroid

The prevalence of chancroid has declined in the United 
States, but still occurs in developing countries. It is caused 
by the fastidious gram-negative coccobacillus called 
Haemophilus ducreyi [59, 60]. The transmission occurs by 
sexual contact and the incubation period is approximately 
10 days [61, 62].

Clinical features: Clinically, it presents as tender ery-
thematous papule that progresses into pustular stage, and 
then rupture to form single or multiple small genital ulcers 
(measuring 1–2 mm in diameter) that are painful, soft with 
purulent exudate, and can form coalescent lesions with 
ragged borders. Association with tender, suppurative, usu-
ally unilateral, inguinal lymphadenopathy (buboes forma-
tion) reinforces the diagnosis. The genital ulcers seen in 
chancroid can increase the transmission and acquisition of 
HIV infection, like in infections by herpes and syphilis. 
Differential diagnosis includes syphilis and herpes sim-
plex [60, 62, 63].

Diagnostic methods: The diagnosis of chancroid is chal-
lenging, and the definitive diagnosis is achieved by identifi-
cation of H. ducreyi on culture, which is considered the “gold 
standard” method. Multiplex PCR is not FDA approved, but 
available and validated in clinical laboratories [63].

Microscopic findings: Histology of the ulcers exhibit 
three distinct zones, from surface to depth, as follows: exu-
berant necrosis intermixed with neutrophils, erythrocytes, 
and fibrin; granulation tissue associated with degeneration 
and thrombosis of vessels; and dense lymphoplasmacytic 
infiltrate in the deep dermis (Fig. 3.5). Giemsa or gram stains 
may identify the bacteria at the surface of the lesion. 
Cytologic features of the ulcer’s exudate may show the bac-
teria in parallel chains (“school of fish”) [61, 62].

Management: Patients are treated with antibiotics, and 
azithromycin and ceftriaxone regimen offers the advantage 
of single-dose therapy [60, 64].

3.1.7  Granuloma Inguinale (Donovanosis)

Klebsiella granulomatis (known as Calymmatobacterium 
granulomatis) is an intracellular gram-negative bacillus 
causative agent of granuloma inguinale (also called donova-
nosis or granuloma venereum). It is endemic in some tropical 
and developing areas, and very rare in the United States [65].

Clinical features: The disease presents as genital ulcers 
on vulva, vagina, or cervix that are painless, highly vascu-
lar (“beefy red appearance”) with rolled borders, and a 
friable bleeding base. Regional inguinal adenopathy is 
usually absent; however, subcutaneous granulomas (pseu-
dobuboes) might occur. The incubation period is 1 week 
to 1 month after exposure. In addition to sexual contact, 
fecal contamination of the vulva or vagina has also been 
implicated. The ulcers can present in association with 
other sexually transmitted diseases or develop secondary 
superimposed bacterial infections. The lesions can spread 
and affect adjacent skin of perineum, thighs, and lower 
abdomen, and in severe cases may cause disfiguration of 
the genitals [59, 61, 62, 65].

Diagnostic methods: Smears of the lesion, stained by 
Wright or Giemsa, show mononuclear cells with numerous 
intracytoplasmic encapsulated ovoid bacteria (Donovan bod-
ies). K. granulomatis is difficult to culture and the required 
specialized media is  not available routinely. There are no 
FDA-cleared molecular tests for the detection of K. 
 granulomatis DNA, but laboratories have developed and val-
idated such tests. [63].

Microscopic findings: Histology of the lesion reveals an 
ulcer with central fibrinous exudate and necrosis, surround 
by pseudoepitheliomatous hyperplasia, underlay by granula-

Fig. 3.5 Chancroid ulcer with superficial fibrinopurulent exudate and 
necrotic debris associated with acute and chronic inflammatory cell 
infiltrate in dermis
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tion tissue with prominent vascularization and dense mixed 
inflammatory cell infiltrate (plasma cells and macrophages, 
predominantly). Histology sections stained with Warthin–
Starry or Giemsa stains depict Donovan bodies found intra-
cellularly (vacuoles of histiocytes) or extracellularly, which 
may appear as coccoid, coccobacillary, or bacillary organ-
isms. The bipolar staining of the silver preparations confers 
the “safety pin” appearance of the bacteria. Electron micros-
copy may identify the organism within the phagosomes of 
macrophages [59, 62, 66].

Differential diagnosis includes nonhealing ulcers of squa-
mous cell carcinoma, other STDs (chancroid, syphilis, and 
herpesvirus), infections caused by intracellular organism that 
affect histiocytes (leishmaniasis, histoplasmosis, and 
rhinoscleroma).

Management: The Centers for Disease Control and 
Prevention and the 2016 European guideline on donovanosis 
recommend treatment with azithromycin for at least 3 weeks 
and until all lesions have completely healed [59, 62, 65, 66].

3.1.8  Lymphogranuloma Venereum

Lymphogranuloma venereum (LGV) or lymphogranuloma 
inguinale is caused by the serotypes L1, L2, and L3 of 
Chlamydia trachomatis, an obligatory intracellular gram- 
negative bacterium [67]. The disease is more common in 
men, frequently found in tropical and subtropical areas of the 
world [68–70]. This sexual transmitted disease has a tripha-
sic clinical presentation. The primary infection, after an 
incubation period of 3–30 days, presents with genital small 
painless papules, which become self-limiting ulcers, and fre-
quently goes unnoticed. The secondary infection, after a few 
weeks, presents with regional lymphadenopathy and some-
times constitutional symptoms. The inguinal lymph nodes 
are more commonly involved in men, given the lymphatic 
drainage of the vagina and cervix is to the retroperitoneal 
rather than the inguinal lymph nodes. The “groove sign,” 
thought to be pathognomonic for LGV, refers to the presence 
of adenopathy above and below the inguinal ligament, occurs 
in 10–20% of cases. The lymph nodes become enlarged, ten-
der (buboes formation), and may develop draining sinuses. 
The third phase of the disease, more common in women, 
consists of chronic pelvic lymphangitis with fibrosis of the 
genital tract that can lead to lymphatic obstruction, causing 
elephantiasis of the genitalia, fistulas, and strictures of vagina 
and rectum [62, 67, 71].

Diagnostic methods: The diagnosis of LGV is difficult 
given lack of specific clinical presentation and standardized 
laboratory assays for this pathogen. The clinical suspicion, 
epidemiologic information, and exclusion of other entities 
can guide the diagnosis. Specimens from infected sites can 
be tested for C. trachomatis by culture, direct immunofluo-

rescence, or nucleic acid detection. PCR-based genotyping 
can be used to differentiate LGV from non-LGV C. tracho-
matis, but it is time consuming and not widely available. 
Chlamydia serology may help reach the diagnosis, but lacks 
specificity [72].

Microscopic Findings: The ulcers are rarely biopsied, 
given the absence of clinical presentation. Histology demon-
strates dense underlying lymphoplasmocytic infiltrate, small 
foci of necrosis, and granulation tissue. The involved lymph 
nodes develop stellate abscesses with coalescence of necrotic 
foci surrounded by poorly formed palisade of epithelioid 
cells and histiocytes. Sinus formation also occurs. In later 
lesions, there is variable fibrosis. C. trachomatis has been 
identified by numerous stains in inguinal lymphadenitis as 
intravacuolar organisms in macrophages (measuring 0.2–
2.0 μm in diameter) [59, 71].

Different diagnosis includes other causes of inguinal ade-
nopathy in association with genital ulcers (syphilis, HSV-2, 
and chancroid) or without ulcers (suppurative lymphadenitis 
caused by bacteria, cat-scratch disease, bubonic plague, 
tuberculous lymphadenitis, HIV infection, and lymphoma, 
among others) [59, 71].

Management: Medical therapy includes antibiotics (dox-
ycycline is recommended), and aspiration of buboes to pre-
vent the formation of sinus tract formation [67, 71].

3.1.9  Chlamydial Infection

Chlamydial infection is the most common sexually transmit-
ted bacterial infection in the United States, caused by 
Chlamydia trachomatis, a gram-negative obligate intracel-
lular pathogen [73]. C. trachomatis may involve lower uro-
genital tract (mainly endocervical mucosa), resulting in 
cervicitis, urethritis, and Bartholin’s glands infection [74]. 
Symptomatic infections present with mucopurulent vaginal 
discharge and dysuria, although the infection is often asymp-
tomatic. Untreated infection may result in pelvic inflamma-
tory disease and its associated complications, including 
infertility and ectopic pregnancy, even when the infection is 
asymptomatic [75, 76].

The microscopic findings are nonspecific, showing chronic 
inflammation and reactive changes in epithelial cells. In some 
cases, lymphoid follicles with well-formed germinal centers 
are reported [34]. Immunoperoxidase staining for C. tracho-
matis can identify endocervical cells containing chlamydial 
bodies [77]. Diagnosis is made by isolation of C.  trachomatis 
through culture or by detection of antigen or nucleic acid in 
first-catch urine or vaginal/cervical swab specimens. NAATs 
have the highest sensitivity, therefore are the recommended 
tests for detecting C. trachomatis infection. The current CDC 
guidelines recommend antibiotics treatment by a single dose 
azithromycin or 7 days of doxycycline [73].
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3.1.10  Human Papillomavirus

Human Papillomavirus (HPV) infection is one of the most 
common sexually transmitted diseases and is responsible for 
a large number of anogenital cancers and warts in the United 
States [78]. Most sexually active individuals become infected 
with HPV and the course of the disease is usually asymptom-
atic and self-limited. Numerous subtypes of the virus have 
been identified which are further classified as oncogenic 
(e.g., high-risk, HPV types 16 and 18) and nononcogenic 
(e.g., low-risk, HPV types 6 and 11). Vulvar HPV-related 
lesions will be briefly discussed in this chapter, and other 
HPV-associated diseases will be further detailed in other 
chapters. Common manifestations of HPV infection in vul-
var region include condyloma acuminatum (HPV types 6, 
11), verruca vulgaris (HPV type 2), and giant condyloma 
(discussed under Sect. 3.5) [54, 59, 78].

3.1.10.1  Condyloma Acuminatum
Condyloma acuminata are common lesions of the vulva, 
vagina, and perianal region in adults, most commonly asso-
ciated with HPV 6 or 11. Transmission is by skin-to-skin 
contact, including sexual intercourse or any other contact 
involving the genital area, even in the absence of visible 
warts [78].

Clinical features: Codyloma acuminatum presents as 
single or multiple lesions (filiform, plaque-like, or flat) 
that are flesh-colored or pigmented, and may extend to the 
perineum and perianal areas. Condyloma acuminatum are 
usually painless, unless involved by secondary infection 
[54, 59, 78].

Microscopic findings: Condyloma acuminatum shows 
papillomatous epidermal hyperplasia with hyperkeratosis, 

parakeratosis, accentuation of the granular layer, prominent 
fibrovascular cores, and basal cell hyperplasia. The surface 
of the lesion may display koilocytosis with squamous cells 
showing binucleation or multinucleation, perinuclear vacu-
olization and irregular nuclear contour. Chronic inflamma-
tory infiltrate may be present. Peculiar histologic findings are 
seen in condylomata treated with resin of podophyllin. The 
squamous epithelium can show nuclear enlargement, 
increased number of mitosis, apoptotic keratinocytes, and 
pallor of superficial cells (Fig. 3.6) [54, 59, 79].

Diagnostic methods: Diagnosis is usually made by clini-
cal inspection. Biopsy can confirm the diagnosis, and it is 
indicated in immunocompromised patients, lesions that 
worsen during therapy, and concerning atypical lesions that 
are pigmented, indurated, ulcerated, fixed to the underlying 
tissue, and easily bleed [78].

Differential diagnosis: includes vulvar intraepithelial 
neoplasia, which shows prominent nuclear atypia (including 
nuclear pleomorphism and hyperchromasia), increased num-
ber of mitotic figures throughout the epithelium, and mini-
mal maturation. Verrucous carcinoma is another differential 
diagnosis and displays minimal cytologic atypia, no koilocy-
tosis, abundant keratin between papillae, and broad-based 
rete ridges with pushing margins. Long-standing condylo-
mata lesions may lack koilocytosis and can resemble sebor-
rheic keratosis [54, 59, 62]. Papillary immature metaplasia 
(PIM) has been described in the squamous columnar junc-
tion of the anus and cervix, and is a type of exophytic low- 
grade squamous intraepithelial lesion. However, it 
distinguishes from condyloma acuminatum by the presence 
of immature squamous cells on the surface of the filiform 
papillary projections of the lesion. PIM can be easily misdi-
agnosed as high-grade squamous intraepithelial lesion 
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Fig. 3.6 Condylomata acuminatum: (a) Hyperplastic epidermis with acanthosis, parakeratosis, papillomatosis, prominent granular layer, and 
numerous koilocytes. (b) The koilocytes show irregular and wrinkled nuclei
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(HSIL) and awareness of this entity should be acknowledged. 
PIM lacks the nuclear atypia and conspicuous mitotic activ-
ity seen in HSIL. Immunostain for p16 is usually diffusely 
positive in HSIL, and negative in PIM [79–81].

Management: depends on the extent of the disease and 
identification of pathologic precancerous lesions. Certain 
antiviral therapy is not recommended, given that most lesions 
are self-limited. Excision, cryotherapy, and other types of 
ablation can be used. Lesions may also involute spontane-
ously within 1 year [78].

3.1.10.2  Verruca Vulgaris
Verruca vulgaris or common warts are usually seen in chil-
dren and young adult and present as solitary, sometimes mul-
tiple, flesh-colored excrescences. They are usually 
asymptomatic, but can elicit pruritus, irritation, or bleeding. 
Microscopically, verruca vulgaris show a classic filiform sur-
face architecture with parakeratosis, orthokeratosis, and 
hypergranulosis underlying a bland squamous epithelium 
with prominent papillary dermal vessels. The diagnosis is 
usually clinical. HPV genotyping can be used to differentiate 
verruca vulgaris from condyloma acuminatum in genital 
warts found in children, to assess for sexual abuse. The 
lesions can be excised or ablated (e.g., cryotherapy and elec-
trocauterization) [54, 59].

3.1.11  Human Immunodeficiency Virus

The integrity of the vulvar and vaginal mucosal barrier is 
crucial in preventing pathogen invasion. The cellular immu-
nity, microbiota, and mucus are some of the elements that 
maintain the intactness of tissue barrier. Mucosal inflam-
mation increases the risk of HIV infection by elevating pro- 
inflammatory cytokines that disrupt the mucosa via 
neutrophil proteases activity, and increasing frequency of 
CD4+ T-cells, which are target cells of the virus. There is a 
high epidemiological association of STDs and HIV acqui-
sition. Although the pathogenesis is unclear, HIV infection 
alters the integrity of the mucosal barrier and plays a role in 
acquisition of other STDs. Loss of Th17 cells is hypothe-
sized to cause damage of the tight epithelial barrier allow-
ing microbial translocation. In addition, HIV is capable of 
inducing inflammation by stimulating cells of the innate 
and adaptive immune system. Dysbiosis can also affect the 
immune cells in the mucosal surface and drive HIV infec-
tion. HIV- associated vulvar ulcers, without involvement of 
other pathogens are rare and few cases reported in literature 
describe the link between idiopathic vulvar ulcers and HIV 
infection that clinically present as multiple painful aph-
thous ulcers [59, 82–85].

3.2  Common Infections Not Typically 
Linked to Sexually Transmitted 
Diseases

3.2.1  Candida

Vulvovaginal Candidiasis (VVC) is a common infection of 
female genital tract. Candida albicans, an opportunistic yeast 
and a part of gastrointestinal tract flora, is responsible for 90% 
of VVCs [86]. Most of the remaining cases are caused by C. 
glabrata and C. tropicalis which are more resistant to treat-
ment. Approximately 20–30% of asymptomatic women are 
carriers of candida in their lower genital tract. Epidemiologic 
data is limited due to the availability of over the counter treat-
ment, yet it is estimated that up to 75% of women are affected 
at least once during their lives. Nearly 5–8% of women of 
reproductive age have recurrent vulvovaginal candidiasis [87].

VVC is not a sexually transmitted disease, but is more com-
mon in women who are sexually active. Risk factors for candida 
vulvovaginitis include pregnancy, diabetes mellitus, immuno-
suppression (e.g., HIV disease), and broad-spectrum antibiotic 
use [88, 89]. Menopausal women who receive exogenous estro-
gen replacement therapy are at higher risk of vulvovaginal can-
didiasis [90]. Studies have suggested that individuals with 
genetic factors such as nonsecretor phenotype of the ABO-Lewis 
blood group are at higher risk for recurrent VVCs [87, 91].

Clinical features: VC manifests by vulvar erythema, itch-
ing, irritation, and abnormal “cheese-like” or watery vaginal 
discharge. The infection can also result in candida intertrigo 
in inguinal region characterized by red lesions without cen-
tral clearing and satellite rashes [91, 92].

Microscopic findings: On cytology smears, Candida organ-
isms appear as eosinophilic yeast and pseudohyphae. Spearing 
of squamous cells, as if skewered by the pseudohyphae, is a 
frequent finding [11]. Histologic examination of vulva may 
show epidermal spongiosis, acanthosis, hyperkeratosis, and 
parakeratosis with subcorneal neutrophilic pustules (Fig. 3.7). 
Candida hyphae, pseudohyphae, and yeasts are highlighted by 
fungal stains (Grocott-Gomori methenamine silver stain or 
periodic acid–Schiff) in keratin layer [27].

Diagnostic methods: Diagnosis is based on identifying the 
organism by wet preparation, potassium hydroxide microscopy, 
culture, or molecular DNA detection of Candida [86, 88]. The 
patients are treated by short-course topical azole drugs [89].

3.2.2  Dermatophytosis

Tinea cruris (jock itch) is a superficial dermatophyte infec-
tion involving groin, inner thighs, perianal area, and rarely 
vulva. Trichophyton rubrum is the most common causative 
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organism [93]. The patient presents with pruritic, sharply 
demarcated, discolored rashes with erythematous scaly bor-
ders, and sometimes with vesicles and pustules [94]. Biopsy 
findings are usually nonspecific, showing epidermal acan-

thosis, parakeratosis, spongiosis, and fungal yeast and 
hyphae (Fig. 3.8) [27]. Contact with contaminated fomites, 
tight clothing, and conditions such as excessive sweating and 
obesity that provide increased temperature and moisture in 
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Fig. 3.7 Vulvovaginal candidiasis: (a) Vulvar epidermal spongiosis 
and associated dermal edema with Candida organisms and neutrophils 
in epidermis. (b) Epidermal parakeratosis with Candida pseudohyphae 

(arrow) and yeast in the thickened keratin layer. (c) Papanicolaou- 
stained cervical smear shows Candida pseudohyphae (arrow) and 
spearing of squamous cells

a b

Fig. 3.8 Dermatophytosis: Epidermal hyperkeratosis and parakeratosis with fugal organisms in the thickened keratin layer on hematoxylin & 
eosin (a) and periodic acid–Schiff (b) stains
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skin folds are predisposing factors [95]. Tinea cruris can 
often be diagnosed by a KOH preparation or culture. This 
infection usually responds to topical treatment, but oral anti-
fungals may be indicated for extensive disease [93].

Deep dermatophytosis of the vulva is a rare infection 
mainly caused by T. mentagrophytes and Microsporum canis, 
most commonly affecting patients using topical steroids. 
Dermatophyte infection of the hair follicle and dermis 
evolves into scaly, erythematous plaques in vulva. The 
lesions may result in kerion formation or nodular granuloma-
tous perifolliculitis, known as Majocchi’s granuloma. Biopsy 
shows inflammation, granulomatous perifolliculitis, or cel-
lulitis and abscess formation with or without fungal hyphae 
[96–98].

3.2.3  Bacterial Vaginosis

Bacterial vaginosis (BV) is the most common vaginal infec-
tion in women of reproductive age, affecting up to 29% of 
women in the United States. It is a polymicrobial syndrome 
caused by shift in vaginal microbial flora as a result of reduc-
tion in the normal Lactobacilli and overgrowth of anaerobic 
and facultative bacteria [99]. Molecular-based techniques 
have identified multiple bacterial vaginosis-associated agents 
including Gardnerella species, Mobiluncus species, 
Atopobium species, and Mycoplasma hominis [100]. Recent 
studies confirm the key role of Gardnerella vaginalis (GV) 
in pathogenesis of BV [101].

The exact etiology and epidemiology of BV is not clear 
and the role of sexual transmission is debated, although con-
siderable evidence shows a significant association between 
BV and sexual activity with new and multiple partners [102]. 
Recent studies have emphasized on the sexual transmission 
of GV and suggest BV is started when GV adheres to host 
epithelium and creates a biofilm community in the vaginal 
environment [101]. BV is a risk factor for acquiring various 
sexually transmitted diseases and increases the risk of pelvic 
inflammatory disease, preterm labor, chorioamnionitis, and 
endometritis [99]. Importantly, BV has been associated with 
an increased risk of HIV acquisition and transmission. 
Studies have shown that interaction between epithelial cells 
and BV-associated species resulted in upregulation of cyto-
kines and secretion of HIV-enhancing proteins that increases 
susceptibility to HIV infection [103, 104].

Clinical features: The infection presents with thin, mal- 
odorous vaginal discharge without typical signs of inflam-
mation. Many affected women are completely asymptomatic 
[102].

Microscopic findings: On cytology smears (Fig.  3.9), 
BV present with squamous cells covered by small coccoba-
cilli obscuring the cell edges, known as clue cells. 
Lactobacilli are usually absent and background is clean in 
liquid-based smear, given no to minimal inflammatory 
response [11].

Diagnostic methods: The diagnosis is usually made by 
applying clinical criteria, measuring vaginal fluid pH (>4.5), 
a positive whiff test (production of a fishy odor after adding 
10% potassium hydroxide to vaginal fluid), gram stain (sub-
stitution of gram-positive rods and lactobacilli by gram- 
negative and gram-variable organisms), or molecular DNA 
detection [105].

3.2.4  Folliculitis and Other Bacterial 
Infections of Skin and Soft Tissue

Hair bearing skin of labia majora and pubic area can be 
involved by superficial and deep folliculitis secondary to 
bacterial infection of the hair follicles by Staphylococcus 
aureus. Trauma due to removing hair by shaving or waxing 
and wearing tight underwear are predisposing factors. The 
clinical and histologic appearance are similar to folliculitis 
from other body sites, presenting with papules, pustules, and 
granulomatous inflammation (Fig.  3.10) [98]. Other less 
common pathogens include Pseudomonas aeruginosa (hot 
tub folliculitis), Malassezia, and dermatophytes [106–108]. 
Exfoliative toxins of S. aureus can result in vesicles and blis-
ters in genital area [98].

Vulvar cellulitis is bacterial infection of the dermis, usually 
caused by Streptococci group A and S. aureus, which affects 
the dermis in high-risk individuals including women with dia-
betes mellitus, obesity, pregnancy, and immunosuppression. 
This condition is often associated with fever, malaise chills, 
and nausea. Vulvar abscess formation often occurs due to pro-
gression of skin and hair follicle infections. These infections 
are often polymicrobial and Methicillin- resistant 
Staphylococcus aureus (MRSA) is the most common patho-
gen, isolated in 43–64% of cultures [32, 109–114]. Necrotizing 
fasciitis (or Fournier’s gangrene) is a life- threatening progres-
sion of vulvar cellulitis that causes extensive necrosis of the 

Fig. 3.9 Liquid-based preparation reveal squamous cells covered with 
coccobacilli (“clue cells”) suggestive of bacterial vaginosis
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subcutaneous tissue. Tissue debridement and surgical recon-
struction are the most important course of treatment. 
Histopathologic examination (Fig.  3.11) shows extensive 
necrosis with fascia involvement, abscess formation, vasculi-
tis, and microvascular thrombosis [110, 114].

Bartholin gland obstruction and abscess formation affects 
approximately 2% of women. The infection is caused by mixed 
vaginal flora (Bacteroides, Escherichia coli, S. aureus) in 
nearly 80% of the cases; however, Neisseria gonorrhoea and 
rarely Chlamydia can cause this infection [32]. This condition 
presents with painful unilateral erythematous swelling in the 
vaginal introitus, and sometimes purulent discharge [32].

Periclitoral abscess is a rare condition with only few cases 
reported in literature. A significant number of these cases 
have occurred after local procedures, mostly after female cir-

cumcision [115–117]. In such cases, abscess formation is 
due to infected postsurgical inclusion cysts or less likely 
hematomas [116, 118]. Spontaneous periclitoral abscess for-
mation without any previous surgery has been reported; 
however, due to rarity of this condition, association with spe-
cific causes and pathogens is unknown [116].

3.3  Infestations

3.3.1  Pediculosis Pubis

Pediculosis pubis (crab lice) is a highly contagious infesta-
tion caused by parasite Phthirus pubis. The disease is typi-
cally transmitted sexually; however, indirect infection 
through contact with infested objects is possible. Thirty per-
cent of patients will have coexisting sexually transmitted dis-
ease. The crab louse is not a vector for systemic disease and 
commonly causes local symptoms by infesting pubic hair 
[119, 120].

Patients’ main complaint is of itch in the pubic area. The 
affected skin can show red papules at the site of lice bites 
(Fig. 3.12). The host DNA can be extracted from lice [119]. 
Light blue-gray macules (maculae ceruleae) on the lower 
abdomen and thighs are characteristic findings of established 
infestation due to deep dermal hemosiderin deposition. 
Secondary superimposed infection may occur as a result of 
scratching. The diagnosis is made by spotting the lice and nits 
(eggs) attached to the genital area hair (Fig. 3.12) [119–122].

3.3.2  Scabies

Scabies is a contagious skin infestation caused by a human 
mite, Sarcoptes scabiei var. hominis. The mite burrows into 
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Fig. 3.10 (a, b) Folliculitis demonstrates mixed acute and chronic inflammation surrounding hair follicle with superficial ulcer

Fig. 3.11 Necrotizing fasciitis shows extensive necrosis with fascia 
involvement, abscess formation, vasculitis, and microvascular 
thrombosis
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and lives in the stratum corneum of the skin, commonly in 
finger webs and wrists. Involvement of genitalia usually 
presents with intensely pruritic papular rash or eczematous 
lesions. The parasite is usually transmitted by direct skin-to- 
skin contact, but infection by infested bedding or cloths is 
possible. The diagnosis of scabies can sometimes be con-
firmed microscopically by presence of mites, eggs, or fecal 
material in skin biopsy or scraping. Skin biopsy (Fig. 3.13) 
usually demonstrates features of hypersensitivity dermatitis 
with epidermal spongiosis and perivascular inflammation in 
dermis, composed of lymphocytes and eosinophils [122, 
123]. Crusted scabies, formerly known as Norwegian sca-
bies, is a severe form of infestation usually seen in 
 immunocompromised patients and rarely involves vulvar 
region. Patients characteristically develop generalized thick, 
hyperkeratotic lesions simulating psoriasis, drug eruptions, 
and eczemas [124].

3.4  Other Rare Infections

3.4.1  Epstein-Barr Virus

Genital ulceration is rarely caused by primary Epstein–Barr 
virus (EBV) infection. This condition, known as Lipschütz’s 
ulcer, is a non-sexually transmitted disease and primarily 
affects adolescent females (mean age of 14.5  years). 
Although several reports have outlined EBV shedding from 
genital tract secretions following acute systemic infection, 
genital ulceration caused by EBV are rarely described [125].

Patients typically present with one or multiple very pain-
ful ulcers, with purple-red irregular edges and clean or fibrin-
ous base involving labia minora. Lymphadenopathy distant 
from the site of ulceration is common. Urinary symptoms 
such as dysuria and urine retention may be caused by the 

a b

Fig. 3.12 Pediculosis pubis: (a) The affected skin shows red papules at the site of lice bites. (b) Lice and nits (eggs) attach to the genital area hair

ba

Fig. 3.13 Scabies: (a) The patient presents with pruritic papular rash or eczematous lesions. (b) Hyperparakeratotic, acanthotic epidermis with 
scabies mites (arrow)
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ulcers. Preceding prodromal systemic symptoms such as 
fatigue, headache, and low-grade fever are common and the 
majority of patients develop symptoms of mononucleosis 
[126]. The vulvar ulceration are more likely a manifestation 
of viremia and circulating infected B lymphocytes. The 
pathophysiology of ulceration is not clear; some believe a 
cytotoxic immune response to immune complex deposition 
triggers a type III hypersensitivity reaction, while others pro-
pose the ulcers are a manifestation of direct damage by EBV 
replication in the keratinocytes [125, 127]. Differential diag-
noses include ulcerative STDs including HSV, chancroid, 
and syphilis.

Diagnosis is mainly clinical and based on excluding other 
causes of genital ulceration; confirmation can be made by 
detection of EBV-DNA by PCR examination of vulvar swabs 
or serologic evidence of acute EBV infection. The histologic 
findings are nonspecific, showing ulceration and underlying 
vasculitis with extensive mixed inflammatory cell infiltrate 
in dermis. This condition is self-limiting and ulcers usually 
resolve within 2–6 weeks without scarring [125].

3.4.2  Cytomegalovirus

Human Cytomegalovirus (CMV), a member of Herpesviridae 
family, is a ubiquitous virus that affects most of the world popu-
lation. Immunocompetent hosts are generally asymptomatic or 
present with mononucleosis syndrome; however, it can cause 
life-threatening disease in immunocompromised patients. Like 
other members of Herpesviridae family, CMV establishes a life-
long latent infection of the host [128]. CMV can be identified in 
the cervix of up to 29% of women with normal cervical smears. 
The rate of CMV DNA detection in the cervical secretions has 
been as high as 66% in HIV- infected women [129, 130]. 
Symptomatic CMV infections of female genital tract are rare. 
Cases with anogenital ulcers and erosions have been reported in 
both healthy and immunocompromised patients [131, 132].

Histologically CMV is diagnosed by characteristic 
enlarged cells with large eosinophilic nuclear inclusions sur-
rounded by a clear halo (owl’s eye) and intracytoplasmic 
granulations (Fig. 3.14). CMV inclusions are mainly found 
in the endocervical glandular epithelial cells and also in 

a b

c

Fig. 3.14 Cytomegalovirus: (a) Epidermal hyperkeratosis and acanthosis with CMV inclusions in dermal vessels (arrows). (b) Characteristic 
“owl’s eye” inclusions in infected endothelial cells (arrow). (c) Immunohistochemical stain for CMV highlights the infected cells
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endothelial and mesenchymal cells [132]. In addition, CMV 
inclusions have rarely been detected in cervical smears 
[129]. When detected on cervical smears, CMV-infected 
cells are usually endocervical cells with characteristic large 
central eosinophilic inclusion with a prominent halo and 
small cytoplasmic basophilic inclusions [11].

3.4.3  Schistosomiasis

Schistosomiasis is an endemic parasitosis of countries in 
Africa, Middle East, South America, and Southeast Asia. 
Schistosoma haematobium, S. japonicum, and S. mansoni 
are the main species that infect humans, and are specific to 
certain geographic areas. The disease is acquired percutane-
ously by infection with cercariae found in contaminated 
freshwater of endemic areas. The inoculation of the cercariae 
can cause acute symptoms such as local dermatitis, and sys-
temic prodromal symptoms, e.g., fever, headache, and cough. 
The adult schistosomes reside inside blood vessels of the 
human host’s body, and are usually seen in the superior mes-
enteric veins, the venous plexus of bladder, and rectal 
venules. The worm is able to move to different venous sites, 
and produces numerous eggs that can surface through the 
lumen of the intestines or the bladder urothelium, and be 
expelled. The eggs can also travel to different sites of the 
body and cause serious pathologies [133, 134].

Infection of the lower female genital tract by schistosomiasis 
may present as dermatitis of the vulvar skin caused by inocula-
tion of the cercariae, or by an inflammatory reaction around the 
trematode’s eggs. Clinical presentation includes papules, 
plaques, ulcers, and/or extensive wart-like lesions that can be 
very similar to condyloma acuminata [59, 135, 136]. 
Schistosomiasis also affects the uterine cervix and causes rub-
bery papules, sandy patches, and neovascularization on the sur-
face of the cervix. Histologically, the lesion encompasses mixed 
inflammatory cell infiltrate with neutrophils and eosinophils, 
worms or often calcified ova with adjacent granulomatous reac-
tion, occasionally necrosis, and dense fibrosis (Fig. 3.15) [59]. 
In addition to biopsy of the lesions, the diagnosis can be made 
by detection of eggs in urine or feces, or serology testing. The 
later test has its limitations and cannot distinguish resolved ver-
sus active infection [133]. Female genital schistosomiasis has 
been proposed as a risk factor for HIV infection. However, no 
study was able to demonstrate a clear causality between the two 
entities, and confounding factors can also play a role in this 
association. Treatment of choice is the anti-helminthic praziqu-
antel [133, 137–140].

3.4.4  Varicella Zoster

Varicella zoster virus (VZV) is a double-stranded DNA neu-
rotropic human virus from Herpesviridae family. Primary 

infection with VZV causes chicken pox, a self-limited child-
hood disease presenting with disseminated vesicular rashes 
and fever. Shingles or herpes zoster is a result of reactivation 
of latent VZV, which establishes a dormant state in nerve 
ganglia after primary infection. Reactivation of VZV usually 
occurs in older adults and immunocompromised individuals, 
due to decreased immunity to the virus [141, 142].

Isolated herpes zoster of vulva is a rare cause of genital 
ulcers, triggered by reactivation of the VZV residing in sacral 
sensory ganglia [143, 144]. Lesions present with a prodrome 
of pain or burning sensation, followed by clusters of painful 
vesicles, pustules, and erosions in a dermatomal distribution. 
The lesions may be confused with herpes simplex; however, 
vulvar zoster is unlikely to recur in the same location or cross 
the midline. Post-herpetic neuralgia is a common complica-
tion and should be considered in vulvodynia patients [145]. 
Diagnosis can be made by detection of VZV from the lesions 
with culture, PCR, or direct Immunofluorescence assays 
(DFA). Biopsy samples are rarely taken which shows changes 
similar to HSV infection. Immunohistochemical staining can 
differentiate varicella zoster from herpes zoster.

3.4.5  Malakoplakia

Malakoplakia is an uncommon chronic inflammatory pro-
cess, first described by Michaelis and Gutmann in 1902, 
which most commonly affects the urinary tract mucosa [146]. 
Female genital tract malakoplakia is rare and most reported 
cases describe vaginal involvement [146–148]. The patho-
genesis of malakoplakia has not been fully elucidated, but 
several factors including microorganisms, abnormal immune 
response, and impaired macrophage function have been 
implicated [149]. Escherichia coli is found in majority of the 
cases; however, several organisms such as Mycobacterium 

Fig. 3.15 Calcified Schistosoma ova (arrow) with adjacent mixed 
inflammatory cell infiltrate and multinucleated giant cells
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tuberculosis, Proteus, and Staphylococcus aureus have been 
implicated [149].

Malakoplakia can present as mucosal plaques, nodules, 
and mass-like lesions which in some cases can mimic tumor 
[146, 148]. Microscopic examination shows sheets of large, 
granular histiocytes with eosinophilic to vacuolated cyto-
plasm containing granular basophilic periodic acid Schiff- 
positive, diastase-resistant inclusions and calcified 
Michaelis–Gutmann bodies. Michaelis–Gutmann bodies 
often exhibit a targetoid appearance and stain positively by 
Von Kossa (calcium) stain [149].

3.5  Vulvar Infections Associated 
with Immunosuppression

3.5.1  Generalized Genital Warts in Patients 
with Immunosuppression

Condylomata acuminata or anogenital warts are caused by 
HPV (90% is due to types 6 or 11) [78]. Patients with HIV 
infection or other causes of immunosuppression are prone to 
develop numerous and extensive lesions that are also more 
resistant to standard therapies [114, 150–152]. The reduction 
of CD8+ cytotoxic T-lymphocyte reactivity to HPV oncopro-
teins E6 and E7 (cell-mediated immunity) leads to inade-
quate elimination of the virus. Both transplant recipients and 
HIV-infected patients have been found to have a higher prev-
alence of high-risk HPV types. HIV patients have in particu-
lar HPV-16 type in their condylomata, which can be 
associated with foci of high-grade squamous intraepithelial 
lesions [59, 78, 114, 152].

Physical examination is sufficient for the diagnosis; how-
ever, biopsy of suspected wart can be used to confirm diagno-
sis and rule out malignancy. The histology of condilomata is 
the same as the lesions seen in immunocompetent individu-
als, and show acanthosis, dyskeratosis, parakeratosis, hyper-
keratosis, papillomatosis, and a prominent granular layer. 
Koilocytosis is present in the superficial epithelial cells, and 
binucleated and multinucleated squamous cells are frequent 
findings (Fig.  3.6). Immunosuppressed patients are more 
likely to progress with dysplasia and invasive squamous cell 
carcinoma, regardless of the lesion’s site (vulva, vagina, cervix, 
anus, or perineal skin). Other type of malignant transformation 
of HPV infection to be considered in immunosuppressed popu-
lation, although very rare, is giant condyloma acuminatum or 
Buschke–Lowenstein tumor (BLT), which is a low-grade 
squamous cell carcinoma that manifest as a large exophytic 
mass that can form fistulas, abscesses, and local neoplastic 
invasion. Histologically, BLT is very similar to condylomata, 
but tends to infiltrate deeper tissue layers with pushing infil-
trating pattern. Malignant transformation to invasive carci-
noma is determined by the presence of numerous mitotic 

figures and frank invasion. The CDC supports course of treat-
ment for all patient with HPV infection, irrespective of their 
immune status [59, 62, 78, 153].

3.5.2  Tuberculosis

Tuberculosis rarely involves the lower female genital tract. 
The disease may affect the vulva, vagina, and cervix directly 
by coitus of a partner with genitourinary tuberculosis, or 
indirectly by secondary spread of tuberculosis from other 
sites. The most common primary source of the infection is 
pulmonary tuberculosis. However, genital tuberculosis of 
different sites such as fallopian tube and endometrium can 
also disseminate to the lower genital tract. Genital tuberculo-
sis should be considered in patients with immunosuppres-
sion and latent tuberculosis, as well as in patients with active 
disease. Special attention should be drawn to immunocom-
promised patients with HIV infection, diabetes mellitus, 
 corticosteroid use, end-stage renal disease, and to the patients 
treated by tumor necrosis factor-alpha inhibitors [59, 154].

Given the indolent course of the disease, the mycobacte-
rium can reside in the tissue for an extended period before 
leading to clinical manifestation. Diagnosis can be made his-
tologically with classical presentation of caseating granulo-
mas characterized by central caseous necrosis, epithelioid 
histiocytes, and giant cells (Fig. 3.16). Ziehl–Neelsen stain 
can demonstrate the acid-fast Mycobacterium tuberculosis. 
Unfixed specimen should be considered for microbiologic 
testing. According to the patient’s immune response, caseous 
necrosis may be absent and the differential diagnosis includes 
foreign body giant cell granulomas (usually secondary to 
surgical procedures), lymphogranulomas venereum, schisto-
somiasis, sarcoidosis, granulomatous syphilis, and invasive 
cervical cancer. Diagnostic tests used for systemic tuberculo-
sis, e.g., interferon-gamma assay, can also aid in the diagno-
sis of genital tuberculosis. Antituberculous therapy for 
genital disease follows the same guidelines used for pulmo-
nary tuberculosis [154].

3.5.3  Bacillary Angiomatosis

Bacillary angiomatosis (BA) is caused by two closely related 
gram-negative coccobacilli, Bartonella henselae and 
Bartonella quintana, and occurs primarily in immunocom-
promised patients. We are aware of three cases of vulvar BA 
reported in the literature. Clinical presentation is similar to 
BA cutaneous lesions of other sites, and appear as red-purple 
nodules with vascular formation that easily bleed with 
trauma. Histologic examination reveals vascular prolifera-
tions that are lined by prominent epithelioid endothelial cells 
in a background of lymphocytes, histiocytes, and neutro-
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phils. Giemsa, Warthin–Starry, or Grocott-Gomori methena-
mine silver stain demonstrates hazy clumps of bacteria that 
characterize bacillary angiomatosis. Immunohistochemical 
techniques, culture, and polymerase chain reaction based 
methods have also been used to identify the organisms [62, 
155–157]. Several antibiotics are effective against Bartonella 
infections, and macrolides are commonly used. Different 
diagnosis includes other vascular lesions such as pyogenic 
granuloma, Kaposi sarcoma, and cherry angioma, among 
others [62, 155].
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