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This chapter describes the various metaplastic, inflamma-
tory, infectious and reactive conditions which can affect the 
uterine cervix.

3.1  Squamous Metaplasia

3.1.1  Definition

Squamous metaplasia is a normal physiological process in 
which endocervical cells are replaced by squamous cells in 
the transformation zone.

3.1.2  Synonyms

None.

3.1.3  Etiology

Squamous metaplasia is a normal process in post-puber-
tal women; cervical ectropion, a colposcopic finding 
composed of glandular epithelium in the ectocervix, is 
followed by replacement of the glandular epithelium with 
squamous epithelium due to the acidic milieu of the 
vagina. Incomplete replacement can be seen as immature 
squamous metaplasia or incomplete persistence of the 
endocervical glands.

3.1.4  Macroscopy

On colposcopy, squamous metaplasia in the transforma-
tion zone is usually sharply demarcated. It has a pale pink 
or white-pink color. The immature squamous cells do not 

contain glycogen and thus will not stain with Lugol’s 
iodine solution. Application of acetic acid may cause 
immature squamous epithelium to turn mildly white, 
which can be a source of confusion for the beginner 
gynecologist.

3.1.5  Microscopy

Squamous metaplasia is composed of a spectrum of appear-
ances. In typical squamous metaplasia, non-keratinizing 
squamous cells have approximately a 1:1 nuclear-to- 
cytoplasmic (N:C) ratio, higher than that of normal squa-
mous epithelium (Fig. 3.1). So-called “immature squamous 
metaplasia” contains similar-appearing cells with even 
higher nuclear-to-cytoplasmic ratios. Cells appear crowded, 
but lack disorganization. The superficial layer of the squa-
mous mucosa lacks cytoplasmic maturation. Nuclei have 
uniform chromatin and smooth nuclear contours. Rare mito-
ses can be seen, but no atypical mitotic forms. Mucin drop-
lets or retained endocervical cells can sometimes be seen in 
the superficial layers. Architecture can be lobular or nested, 
particularly when extending into the endocervical glands. 
Papillary architecture and koilocytic atypia should not be 
seen. The cells are positive for p63, CK17 (a marker of 
reserve cells that give rise to squamous metaplasia, seen in a 
bottom-heavy pattern), and CK7 (top-heavy pattern). It is 
negative for p16 (patchy or absent staining), and the Ki-67 
proliferation index is low [1–5].

3.1.6  Differential Diagnosis

• Squamous metaplasia is most often mistaken for a high- 
grade squamous intraepithelial lesion (HSIL). HSIL will 
show epithelial disorganization, nuclear atypia, 
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hyperchromasia, and suprabasal mitoses. HSIL also will 
show “block-like” positivity for p16 and negativity for 
CK17 [1, 4, 5]. A subset of papillary immature squamous 
metaplasia harbors low-risk human papillomavirus 
(HPV), and this finding should prompt a search for HPV-
related histologic features such as koilocytes, binucle-
ation, or nucleomegaly [6].

• Florid squamous metaplasia in endocervical glands or 
endocervical polyps can mimic well-differentiated squa-
mous cell carcinoma. The nests in squamous metaplasia 
will have smooth contours and lack cytologic atypia (see 
Fig. 3.1e).

• Detached fragments of squamous metaplasia also can be 
found in association with endometrioid adenocarci-
noma of endometrium (see Fig. 3.1f). Careful search for 
atypia and mitoses, as well as prototypical areas of endo-
metrioid carcinoma, should be undertaken.

3.1.7  Prognosis

Benign.
Case A 39-year-old woman has a hysterectomy for known 
uterine fibroids (Fig. 3.1).

a b

Fig. 3.1 Squamous metaplasia. Case history: A 39-year-old woman 
undergoes a hysterectomy for known uterine fibroids. Examination of 
the uterine cervix shows a proliferation of basaloid cells within the 
squamocolumnar junction of the cervix. (a) The cells have a high 
nuclear-to-cytoplasmic (N:C) ratio and show focal extension into the 
underlying endocervical glands. (b) The cells are crowded but lack dis-
organization, hyperchromasia, and suprabasilar mitoses. The nuclei are 
round, with smooth nuclear contours and open chromatin. Care should 

be taken to not mistake this for a high-grade squamous intraepithelial 
lesion (HSIL). (c) Retained endocervical glands can be seen in the 
superficial layer of the mucosa. (d) p16 shows patchy staining. (e) 
Squamous metaplasia involving an endocervical polyp appears florid. 
The smooth contours of each squamous nest and the lack of atypia help 
to rule out an invasive squamous cell carcinoma. (f) For comparison, 
these are fragments of squamous metaplasia in a different patient, found 
in association with endometrioid adenocarcinoma

Diagnostic Highlights

• Monotonous crowded squamous cells with higher 
N:C ratio and lack of cytoplasmic maturation in 
upper layers, occurring in post-pubertal women

• Cells are still organized and nuclei are not atypical
• Retained endocervical cells can sometimes be seen 

in the superficial layers

L. N. Hoang
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c d
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Fig. 3.1 (continued)

3.2  Transitional Metaplasia

3.2.1  Definition

The squamous cells of the ectocervix are replaced with 
transitional- like epithelium. The term transitional is a mis-
nomer. The squamous ectocervical epithelium is atrophic 
and appears transitional-like, but it does not represent true 
transitional/urothelial epithelium.

3.2.2  Etiology

Transitional metaplasia is thought be related to hypoestro-
genism. It is usually encountered in postmenopausal women 
and in genetic females who receive androgen therapy for 
gender reassignment [7].

3.2.3  Macroscopy

Transitional metaplasia is an incidental finding, which is not 
macroscopically visible.

3.2.4  Microscopy

The squamous ectocervical epithelium comprises multiple 
layers of cells with an increased N:C ratio (Fig.  3.2). The 
nuclei are uniform, oval, and can have longitudinal nuclear 
grooves. The nuclei are vertically oriented in the deeper layers 
and horizontally oriented in the superficial layers, with a 
vague, streaming-like appearance [8]. Perinuclear halos may 
be present. On Pap smears, transitional metaplasia can result 
in atypical squamous cells, cannot rule out high-grade lesion 
(ASC-H) [9]. p63 is positive, p16 and CK20 are negative [10].

3 Benign Lesions and Physiologic Changes in the Cervix
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3.2.5  Differential Diagnosis

• The elevated N:C ratio often causes confusion with 
HSIL, but in transitional metaplasia the cells have bland 
nuclei, lack mitotic activity, and are p16 negative (see 
Fig. 3.2d) [7].

3.2.6  Prognosis

Benign.
Case A 61-year-old woman has a hysterectomy for abnor-

mal uterine bleeding. The ectocervix shows thin mucosa 
with basaloid cells (Fig. 3.2).

a b

c d

Fig. 3.2 Transitional metaplasia. Case history: A 61-year-old woman 
has a hysterectomy for abnormal uterine bleeding. The ectocervix 
shows thin mucosa with basaloid cells. (a) The ectocervical mucosa is 
thin and composed of basaloid cells with scant cytoplasm. (b) The cells 
have a high N:C ratio and ovoid nuclei, which are arranged perpendicu-

lar to the basement membrane. (c) The cells have a streaming appear-
ance. (d) In other areas, the mucosa is not as thin. The cells appear 
crowded but organized. They lack hyperchromasia, atypia, and mitotic 
activity. This appearance can mimic that of HSIL

Diagnostic Highlights
• Squamous cells with increased N:C ratio, lacking 

mitotic activity and hyperchromasia,  occurring in 
post-menopausal women

• Cells are uniform, oval and can have longitudinal 
nuclear grooves and a streaming-like appearance

L. N. Hoang
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3.3  Tubal and Tubo-Endometrioid 
Metaplasia

3.3.1  Definition

The endocervical epithelium is replaced with tubal or mixed 
tubal-endometrioid epithelium.

3.3.2  Etiology

Tubal and tubo-endometrioid metaplasia is a common find-
ing, seen in up to two-thirds of hysterectomy specimens. It is 
thought to be a regenerative process related to prior proce-
dures (biopsy, cone, LEEP) (Fig. 3.3) [11].

3.3.3  Macroscopy

These are incidental findings, which are not macroscopically 
visible.

3.3.4  Microscopy

Endocervical surface or glandular epithelium is replaced by 
a single layer of admixed ciliated cells and non-ciliated cells 
(secretory cells, peg cells) in varying proportions. The non- 
ciliated (secretory) cells may have apical snouts. In tubo- 
endometrioid metaplasia, the ciliated cells are fewer in 
number. The glands, when multiple, may show some varia-
tion in size and are not always evenly spaced. Mild periglan-
dular stromal hypercellularity or edema is common [12]. 
Immunohistochemical staining is negative for p16 (absent or 
patchy “tiger-stripe” staining) and positive for BCL2 (see 
Fig. 3.3g, h) and PAX2. The Ki-67 proliferation index is low 
(typically <10%) [13].

3.3.5  Differential Diagnosis

• Tubal and tubo-endometrioid metaplasia can appear 
mildly hyperchromatic when compared with the back-
ground endocervical mucinous epithelium and may be 
confused with adenocarcinoma in situ (AIS). In contrast 
to AIS, there will be an absence of apical mitoses, absence 
of apoptotic debris, and patchy p16 staining. The mild 
architectural irregularity and crowding should also not be 
confused with an infiltrative malignant process.

• p16 in tubal and tubo-endometrioid metaplasia can exhibit 
a patchy (“tiger-stripe” or “piano-key”) pattern. This pat-
tern should not be considered positive and should not be 
confused with the diffuse block-like p16 staining seen in 
AIS (see Fig. 3.3g).

3.3.6  Prognosis

Benign.
Case A 42-year-old woman had a prior loop electrosurgi-

cal excision procedure, which showed adenocarcinoma in 
situ. She then has a hysterectomy which shows an irregular 
proliferation of glands (Fig. 3.3).

Diagnostic Highlights
• Presence of tubal (ciliated and secretory cells)
• The glands, when multiple, may show some variation 

in size and are not always evenly spaced. Periglandular 
stromal hypercellularity or edema is common.

• p16 is negative (absent or patchy) and Ki67 prolif-
eration index is low
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Fig. 3.3 Tubal Metaplasia. Case history: A 42-year-old woman had a 
prior loop electrosurgical excision procedure (LEEP), which showed 
adenocarcinoma in situ (AIS). The subsequent hysterectomy (shown 
here) contains an irregular proliferation of glands in the cervix. A 
glance at the glands raises the possibility of residual AIS, but further 
examination shows that they represent tubal metaplasia. (a) The glands 
have irregular architecture and shapes, but do not appear crowded. (b) 
The glands (left) appear hyperchromatic on a low-power view; the adja-
cent endocervical glands (right) contain ample mucinous cytoplasm. (c) 
On higher power, the glands contain two types of cells, one with pale, 
eosinophilic cytoplasm and the other with darker, amphophilic cyto-

plasm. (d) On high power, the ciliated cells have pale, eosinophilic 
cytoplasm and apical cilia (black arrows). The non-ciliated cells have 
amphophilic cytoplasm and apical snouts (white arrows). (e) Focally, 
the cells appear atypical. The nuclei are mildly enlarged, and scattered 
mitotic figures are seen. (f) PAS stains show that the glands (right) do 
not contain mucin, in comparison to the normal endocervical mucinous 
cells (left). (g) p16 shows staining in a patchy, tiger-stripe pattern, 
which is considered negative. Diffuse block-like staining and high-risk 
HPV in situ hybridization would be seen in AIS. (h) BCL2 (a tumor 
suppressor) is positive (retained). Loss of BCL2 and PAX2 would be 
seen in AIS

L. N. Hoang
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3.4  Endometriosis

3.4.1  Definition

Endometrial glands and stroma involving cervical mucosa or 
stroma.

3.4.2  Etiology

Endometriosis usually occurs in sites of prior cervical 
trauma including prior surgery (biopsy, conization) and 
childbirth, suggesting preferential implantation of endo-
metrial tissue on traumatized cervical tissue, or regenera-
tion-related metaplasia. Deep endometriosis is usually an 
extension of cul-de-sac involvement from pelvic 
endometriosis.

3.4.3  Macroscopy

Endometriosis can cause thickened, hemorrhagic, or granu-
lar mucosa (Fig. 3.4).

3.4.4  Microscopy

The bland endometrial glands are well-spaced, round to 
oval, and can have secretory or proliferative changes 
(including mitotic activity). The endometrial glands are usu-
ally accompanied by endometrial stromal cells. The stromal 
cells have scant cytoplasm and bland nuclear features, as 
well as a background of small, delicate arterioles. More 

abundant stromal cell cytoplasm is found when decidualized 
or pseudo-decidualized. Hemorrhage, edema, hemosiderin- 
laden macrophages, and inflammation may be seen.

3.4.5  Differential Diagnosis

• The mitotic activity and reactive atypia in endometriosis 
can be confused with adenocarcinoma in situ (AIS) [14]. 
In endometriosis, p16 is negative and BCL2 is positive; 
the opposite pattern applies in AIS.

• Cervical endometriosis can consist exclusively of endo-
metrial stroma (“gland-poor” or “stroma-only” endome-
triosis). This appearance, in combination with the 
“pseudoinfiltrative” pattern of endometriosis, may be 
confused with a low-grade endometrial stromal sarcoma 
(see Fig. 3.4e, f). Search for more typical areas of endo-
metriosis will be informative.

• Ectopic decidua can occur in up to one third of cervical 
biopsies in pregnancy but usually disappears by 8 weeks 
postpartum. It appears finely granular and tan-white on 
speculum examination. When biopsied, the stromal cells 
are plump and eosinophilic (decidualized) (see 
Fig. 3.4c).

g h

Fig. 3.3 (continued)

Diagnostic Highlights
• Presence of endometrial glands and stroma in the 

cervix
• Often seen within a prior surgical site (i.e. LEEP 

site)

3 Benign Lesions and Physiologic Changes in the Cervix
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Fig. 3.4 Endometriosis. Case history: A 35-year-old woman has a hys-
terectomy for dysmenorrhea and dyschezia. (a) The cervix is hemor-
rhagic, and areas contain endometrial glands and stroma. (b) The 
endometrial glands are cuboidal to columnar, with scattered mitoses. 
The endometrial stromal cells consist of small blue cells with scant 
cytoplasm. (c) For comparison, this cervical endometriosis is from a 
different patient, who was taking oral progestins. The cytoplasm of 
these stromal cells is plump and eosinophilic (pseudo-decidualized). 
(d) The endometrial glands have become cystic and contain 
hemosiderin- laden macrophages in the stroma and lumen. (e) This 

patient’s cervical endometriosis is an extension of pelvic endometriosis, 
extending from the cul-de-sac. The endometrial glands and stromal 
cells can have a pseudo-infiltrative appearance. (f) Areas of endometri-
osis can be gland-poor and mimic the appearance of a low-grade endo-
metrial stromal sarcoma. (g) CD10 is positive in the endometrial 
stromal cells surrounding the endometrial glands. The stroma of the 
cervix is negative or weakly positive. (h) For comparison, this is a focus 
of endometriosis in a prior LEEP site from another patient. The foci are 
surrounded by hemorrhage, inflammation, and vascular ectasia

L. N. Hoang
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3.4.6  Prognosis

Benign.
Case A 35-year-old woman has a hysterectomy for dys-

menorrhea and dyschezia (Fig. 3.4).

3.5  Other Metaplasias

3.5.1  Definition

The cervical mucosa can be replaced by intestinal, gastric 
(pyloric), and oxyphilic epithelium.

3.5.2  Etiology

The etiology is unknown. A small subset may be due to a 
reparative process or a genetic syndrome (Peutz-Jeghers 
syndrome).

3.5.3  Microscopy

Intestinal metaplasia consists of goblet cells and, occasion-
ally, argentaffin or neuroendocrine cells [15]. Gastric 
(pyloric) metaplasia is much more histologically subtle, 
characterized by high columnar cells containing ample pale 
or eosinophilic cytoplasm, basally located nuclei and well- 
defined intercellular membranes. It is positive for HIK1083 
and MUC6 [16]. Oxyphilic metaplasia consists of large 
cells with dense eosinophilic cytoplasm, variably vacuo-

g h

Fig. 3.4 (continued)

Diagnostic Highlights

• Intestinal metaplasia consists of glands with gob-
let  cells or argentaffin cells, but usually  retain a 
Mullerian immunophenotype.

• Gastric (pyloric) metaplasia contains bland muci-
nous cells with ample eosinophilic cytoplasm and 
basal nuclei, akin to the foveolar mucinous cells 
seen in the stomach. Goblet cells may be present.

lated cytoplasm, hyperchromatic nuclei, and multinucle-
ation. It is usually very focal, involving only a single gland 
or a few glands [17].

3.5.4  Differential Diagnosis

• Intestinal metaplasia can be found in isolation, but this is 
very rare. More commonly, intestinal metaplasia is associ-
ated with AIS and squamous intraepithelial lesion [18, 19]. 
Similarly, the finding of pyloric metaplasia, with or without 
intestinal metaplasia, should prompt a rigorous search for 
lobular endocervical glandular hyperplasia, minimal devi-
ation adenocarcinoma, and gastric-type adenocarcinoma.

3.5.5  Prognosis

Benign.

3 Benign Lesions and Physiologic Changes in the Cervix
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3.6  Ectopic Tissues

3.6.1  Definition

Various ectopic tissue can be found within the cervix.

3.6.2  Etiology

Some tissues may represent a developmental anomaly, a 
reparative process, or a variant of normal anatomy, but in 
most cases, the etiology is unknown.

3.6.3  Macroscopy

Some ectopic tissue may present as a mass lesion, although 
most are incidental findings.

3.6.4  Microscopy

Ectopic prostate tissue Prostatic glandular tissue com-
prises basal cells, secretory cells, and in some cases, squa-
mous metaplasia. The cells are positive for prostate-specific 
antigen (PSA), prostate-specific acid phosphatase (PSAP), 
NKX3.1 and sometimes androgen receptor (AR) [20, 21]. 
Squamous elements can be estrogen-receptor (ER) posi-
tive [22].

Epidermoid metaplasia This consists of various combina-
tions of sebaceous glands, basaloid cells, hair follicles, 
excretory ducts, and melanin pigment [23–26].

Ectopic bone Mature trabecular bone (with or without asso-
ciated bone marrow cells) may occur at the site of a prior 
loop electrosurgical excision procedure [27–31].

Glial tissue Mature glial tissue consists of fine, eosino-
philic, spindled and fibrillary tissue. It is positive for glial 
fibrillary acid protein (GFAP) and S100. Genotyping has 
shown it to represent fetal tissue implantation from a prior 
abnormal pregnancy [32].

Adipose tissue Mature adipose tissue can be found in up to 
15% of excision specimens [33].

3.6.5  Differential Diagnosis

• The finding of mature osseous or chondroid tissue is 
likely benign, but pathologists should be cautious in 
excluding a malignant neoplasm (such as embryonal 
rhabdomyosarcoma and carcinosarcoma).

• The persence of adipose tissue in an endometrial curet-
tage may signifiy uterine perforation (a critical value in 
pathology). In some cases, the adipose tissue may be from 
adipose tissue originating in the uterine cervix.

3.6.6  Prognosis

Benign.

3.7  Microglandular Hyperplasia

3.7.1  Definition

Microglandular hyperplasia (MGH) is a benign complex 
proliferation of endocervical glands.

3.7.2  Etiology

MGH is driven by estrogen and progesterone (i.e., preg-
nancy, oral contraceptives). It most often occurs in 
reproductive- age women, though a small subset may occur 
in postmenopausal women [34].

3.7.3  Macroscopy

It can sometimes present as a cervical erosion; more com-
monly, it appears as part of an endocervical polyp.

3.7.4  Microscopy

Proliferation of closely packed endocervical mucinous 
glands of varying sizes, lined by low columnar, cuboidal, or 
flattened mucinous cells (Fig. 3.5). Each gland is surrounded 
by a basal cell layer that is p63 positive, but this layer can be 
attenuated. Cystic dilatation, subnuclear vacuolization, 
reserve cell hyperplasia, squamous metaplasia, and complex 
architecture (cribriform, reticular, trabecular) can be seen. 
Nuclei are small with inconspicuous nucleoli, and mitoses 
are rare. Glandular lumens contain inspissated mucin and 
neutrophils. There is little intervening stroma, but when 
apparent, there are stromal chronic inflammatory cells. The 
surface epithelium is usually involved, particularly in endo-

Diagnostic Highlights

• Various  extrinsic tissues within the cervix (pros-
tatic, epidermoid, bone, glial tissue, adipose 
tissue).

L. N. Hoang
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cervical polyps, but extension into the deeper endocervical 
glands can occur. MGH is positive for estrogen receptor 
(ER) and progesterone receptor (PR); it is generally negative 
for p16 [35]. Rarely, florid endocervical glandular hyperpla-
sia can be seen in patients with cystic fibrosis [36].

3.7.5  Differential Diagnosis

• The diagnosis of MGH in a post-menopausal woman 
should be made very cautiously, as it is a hormone driven 
proliferation. The possibility of adenocarcinoma should 
be carefully considered in this setting.

• Unusual microscopic findings such as complex architec-
tural patterns; edematous, myxoid, or hyalinized stroma; 

and signet ring or hobnail cells can be found and should 
not be mistaken for adenocarcinoma [37]. With that being 
said, the major differential consideration is with endome-
trioid adenocarcinoma with mucinous differentiation (see 
Fig. 3.5f–h). In so-called “MGH-like” endometrial carci-
noma, helpful features include continuity with fragments 
of prototypical endometrioid carcinoma, stromal foamy 
macrophages, an older/post-menopausal patient, greater 
cytologic atypia, and mitotic activity [34, 38, 39]. 
Vimentin is usually negative in MGH and positive in 
MGH-like endometrial carcinoma [40].

• When there is stromal hyalinization, MGH can be con-
fused with clear cell carcinoma. Unlike CCC, MGH typi-
cally does not form a mass lesion and will not have 
papillary architecture, diffuse cytoplasmic clearing, cyto-
plasmic glycogen, or elevated mitotic activity [34].

3.7.6  Prognosis

Benign.
Case An endocervical polyp was removed from a 32-year- 

old woman (Fig. 3.5).

Diagnostic Highlights
• Proliferation of closely packed endocervical muci-

nous glands, which can be columnar, cuboidal, or 
flattened

• Most glands are surrounded by a basal layer
• Reserve cell hyperplasia, squamous metaplasia, and 

complex architecture (cribriform, reticular, trabecu-
lar) can be seen; cells lack nuclear atypia and, for 
the most part, mitotic activity

• Positive staining for ER and PR with tiger-strip p16 
staining, but no block-like staining

a b

Fig. 3.5 Microglandular hyperplasia. Case history: This endocervical 
polyp was removed from a 32-year-old woman. (a) A crowded prolif-
eration of glands, arranged in lobular clusters, involves the surface of 
this endometrial polyp. (b) Each lobular cluster consists of crowded 
endocervical glands, with vague cribriform architecture. (c) Some areas 
of microglandular hyperplasia have squamous metaplasia undermining 
the mucinous cells. (d) The cytologic features are bland. The nuclei are 
small, with smooth nuclear contours and open chromatin, and lack 

mitotic activity. (e) p63 helps to highlight the basal (reserve) cells sur-
rounding each lobular cluster of glands. (f–h) For comparison, these 
images show an endometrial endometrioid adenocarcinoma with muci-
nous differentiation, which can mimic microglandular hyperplasia. The 
nuclear features can be very bland, but upon thorough examination, 
mitotic activity and modest nuclear atypia can be seen. Areas of proto-
typical endometrioid adenocarcinoma (right) also can be found
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Fig. 3.5 (continued)
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3.8  Lobular Endocervical Glandular 
Hyperplasia (LEGH)

3.8.1  Definition

A benign proliferation of endocervical glands, that can 
sometimes be associated with adenoma malignum (minimal 
deviation adenocarcinoma of mucinous type) and gastric 
type adenocarcinoma of the cervix [41]. The term “florid 
endocervical glandular hyperplasia with pyloric and intesti-
nal metaplasia” has been used in the past [42].

3.8.2  Etiology

A minority of cases can be found in association with Peutz- 
Jeghers syndrome [43].

3.8.3  Macroscopy

Typically, LEGH is not macroscopically visible, although 
exceptions occur.

3.8.4  Microscopy

There is an exuberant proliferation of endocervical glands 
with a lobular architecture. In many cases, the lobular prolif-
erations contain a central dilated duct-like gland, as there are 
no true ducts in the cervix. LEGH is usually confined to the 
inner half of the cervical wall and there is no stromal desmo-
plasia. The endocervical glands are composed of columnar 
cells with pale eosinophilic cytoplasm and basally located 
nuclei. The eosinophilic cytoplasm contrasts with the more 
basophilic cytoplasm of normal endocervical glands [44]. 
LEGH contains neutral mucin, akin to gastric foveolar epi-
thelium, but not acidic mucin, which is present in normal 
endocervical glands. This neutral mucin will stain magenta 
with Alcian blue/PAS combination stain; normal endocervi-
cal glands stain purple-violet. Rare goblet cells and neuroen-
docrine cells can be seen.

Atypical LEGH is characterized by the presence of 
nuclear atypia (nuclear enlargement, hyperchromasia, 
nucleoli, occasional mitoses and apoptotic debris). They 
also tend to exhibit a greater degree of epithelial infoldings 
(papillary projections) and exfoliation of cells into gland 
lumens.  These changes can also be seen in gastric-type 
adenocarcinoma in situ.

LEGH is positive for HIK1083 and MUC6, and is usu-
ally negative for ER and PR [44]. Half of LEGH harbour 
genetic mutations (GNAS, KRAS, STK11) which supports 
their preneoplastic nature, rather than a purely metaplastic 
process [45].

3.8.5  Differential Diagnosis

• LEGH can be distinguished from minimal deviation 
adenocarcinoma/gastric-type adenocarcinoma by lobu-
lar contours in the former and an irregular glandular pro-
liferation, usually penetrating more deeply into the 
cervical wall in the latter (see Chap. 8). These adenocar-
cinomas are usually associated with at least focal stro-
mal desmoplasia and/or nuclear enlargement relative to 
LEGH.

• Diffuse laminar endocervical glandular  hyperplasia is 
another benign glandular proliferation in the cervix. It 
tends to involve the inner third of the cervix and have a 
sharp demarcation with the underlying cervical stroma. 
The glands can be round or branching and the stroma 
often contains chronic inflammatory cells [46].

3.8.6  Prognosis

LEGH is benign, however, adjacent malignancy such as min-
imal deviation adenocarcinoma/gastric type adenocarcinoma 
should be rigorously excluded.

Case  A 58-year-old woman had a hysterectomy for 
fibroids. A glandular proliferation in the cervix was identi-
fied (Fig. 3.6).

Diagnostic Highlights

• Lobular proliferation of endocervical glands; each 
lobule often contains a central duct-like gland.

• The cells have ample eosinophilic cytoplasm and 
basally located nuclei. The cytoplasm contains neu-
tral mucin (in contrast to acidic mucin in normal 
endocervical glands) and stains magenta with 
Alcian blue/PAS.

• LEGH is also positive for HIK1083.
• Often found in association with minimal devia-

tion  and gastric type adenocarcinomas of the 
cervix.
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Fig. 3.6 Lobular endocervical glandular hyperplasia. Case history: A 
58-year-old woman had a hysterectomy for fibroids. A glandular prolif-
eration in the cervix was identified. (a) Low-power view of the cervix 
shows an exuberant proliferation of mucinous glands, with lobular 
architecture. (b) High-power view shows mucinous cells with basally 
located nuclei without nuclear atypia. For comparison, another patient 
had atypical glandular cells on PAP smear. A LEEP and hysterectomy 
was performed: (c) The cervix contains a mucinous proliferation where 

there is lobular architecture and some papillary infoldings. (d) There is 
nuclear enlargement, coarse chromatin and scattered mitoses, in keep-
ing with atypical lobular endocervical glandular hyperplasia (ALEGH). 
(e) p16 is negative, showing patchy weak staining. (f) Adjacent areas in 
the cervix show pyloric metaplasia. The nuclei are bland and basically 
located, and the cytoplasm is abundant and eosinophilic, similar to the 
appearance of gastric foveolar epithelium
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3.9  Tunnel Clusters

3.9.1  Definition

Tunnel clusters are benign lobular proliferations of endocer-
vical glands.

3.9.2  Etiology

The strong association with multiparity suggests that this 
finding represents involution of pregnancy-related endo-
cervical glandular hyperplasia. It is found in 10% of 
women [47].

3.9.3  Macroscopy

Tunnel clusters are an incidental finding that are usually not 
macroscopically visible.

3.9.4  Microscopy

There are two main forms, a non-cystic type (type A) and a 
cystic type (type B) [47, 48]. The more common cystic type 
consists of a lobular aggregate of round, closely packed 
mucinous glands lined by a single attenuated layer of 
 cuboidal cells with basally located nuclei (see Fig.  3.7). 
The non- cystic type consists of smaller glands lined by 
cuboidal or columnar cells. It is usually superficial in the 

cervical wall. Nuclei are small and bland; mitoses are 
absent. There is no stromal desmoplasia.

3.9.5  Differential Diagnosis

Minimal deviation adenocarcinoma (MDA) can also have a 
bland appearance, but it has irregularly sawtooth-shaped glands 
and can be associated with a desmoplastic response (see Chap. 
8). MDA also lacks the organized lobular arrangement seen in 
tunnel clusters. Tunnel clusters are uniformly ER/PR positive, 
whereas most MDAs are ER/PR negative. Loss of PAX2 stain-
ing can help favor a malignant glandular lesion [49].

3.9.6  Prognosis

Benign.
Case A 37-year-old gravida 2 para 2 woman had a hyster-

ectomy for pelvic pain (Fig. 3.7).

Diagnostic Highlights

• Lobular aggregates of cytologically bland muci-
nous glands, which can be non-cystic (type A) or 
cystic (type B)

a b

Fig. 3.7 Tunnel clusters, deep glands, and Nabothian cysts. Case his-
tory: A 37-year-old gravida 2 para 2 woman had a hysterectomy for 
pelvic pain. (a) Low-power view shows large Nabothian cysts and 
numerous crowded mucinous glands. (b) Nabothian cysts (left) are seen 
adjacent to type B (cystic) tunnel clusters (right). (c) These type A (non- 
cystic) tunnel clusters are made of crowded small glands. The mucinous 
cells are often flat. (d) These type B tunnel clusters are made of large, 

dilated mucinous glands. Again, the mucinous cells are attenuated or flat 
in many areas. (e) In areas where the mucinous cells are not flattened, 
they show basally located nuclei and bland nuclear features. (f) In a dif-
ferent patient, benign endocervical glands, which are cystically dilated 
and contain mucinous secretions, are found in the deep outer third of the 
cervix. They are close to the paracervical adipose tissue. The appearance 
overlaps with “endocervicosis” (see following section)
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3.10  Deep Glands and Nabothian Cysts

3.10.1  Definition

Histologically normal endocervical glands or cysts 
(Nabothian cysts) are located in the deep (outer third) cervi-
cal wall (see Fig. 3.7a, b, f).

3.10.2  Etiology

These are a variant of normal anatomy.

3.10.3  Macroscopy

The outer wall of the cervix is enlarged, rubbery, and can 
form a mass-like lesion. On cut section, the cysts are macro-
scopically visible.

3.10.4  Microscopy

Widely spaced, bland endocervical glands lack cytologic 
atypia and mitoses [50]. The glands or cysts can extend into 
the outer third of the cervical wall and occasionally into the 
paracervical tissues [51]. There can be admixed Müllerian- 
type glands (i.e., endometrial glands) and endometrial stroma.

3.10.5  Differential Diagnosis

• The wide spacing of the glands, their relatively uniform 
shape and size, and the absence of nuclear atypia and 
periglandular stromal response can help distinguish this 

Diagnostic Highlights
• Benign endocervical glands found deep within the 

cervical stroma or even in the paracervical tissues

c d

e f

Fig. 3.7 (continued)
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from  minimal deviation adenocarcinoma  (MDA) (see 
Chap. 8). There can be a stromal response to extravasated 
mucin, which should not be confused with desmoplasia 
seen in MDA [52].

• Endocervicosis is the finding of benign endocervical 
glands outside of the female reproductive tract, such as 
the bladder, rectum and bowel. It is thought to be related 
to displacement of endocervical cells due to previous sur-
gery. The benign endocervical glands can be found in 
association with tubal-type and endometrial-type glands 
and is alternatively called Müllerianosis (Fig. 3.8).

3.10.6  Prognosis

Benign.
Case  A 37-year-old woman presented with pelvic pain 

and subsequent imaging revealed a cystic lesion in the blad-
der. A bladder biopsy was performed (Fig. 3.8).

a b

c d

Fig. 3.8 Endocervicosis/Müllerianosis. Case history: A 37-year-old 
woman presented with pelvic pain and subsequent imaging revealed a 
cystic lesion in the bladder. A bladder biopsy was performed. (a) The 
bladder biopsy shows multiple cystic lesions within the bladder muscu-
laris propria. (b) Many cysts are lined by columnar mucinous cells with 

banal cytology, similar to the appearance of benign endocervical glands 
(endocervicosis). (c) Other cysts are lined by tubal type epithelium. (d) 
ER is positive in the mucinous and tubal type areas in keeping with 
Müllerianosis
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3.11  Mesonephric Remnants 
and Hyperplasia

3.11.1  Definition

Mesonephric remnants are vestigial remnants of the Wolffian/
mesonephric ducts (embryologic male reproductive tract).

3.11.2  Macroscopy

Mesonephric remnants do not form masses and thus are not 
grossly apparent. Very rarely, mesonephric hyperplasia can 
be associated with thickening or friability of the cervix, or a 
mass lesion [53, 54].

3.11.3  Microscopy

Mesonephric remnants are found in up to 30% of uteri, typi-
cally in the lateral (9 o’clock and 3 o’clock) walls of the cervix 
[55, 56]. Remnants are usually situated deep in the cervical 
wall, but they can be more superficial. Mesonephric remnants 
may have two patterns: tubular and ductal. The tubular pattern 
comprises small to medium-sized tubules lined by bland 
cuboidal cells. They are filled with dense eosinophilic secre-
tions that are PAS and mucicarmine positive (Fig. 3.9). The 
ductal pattern comprises ducts of larger diameter, with angu-
lated contours; these lack eosinophilic secretions and are lined 
by cuboidal or columnar cells. The ductal pattern can have 
tubules at its periphery. The cells lack cilia, mucin, and squa-
mous differentiation. Nuclei are small and bland; some show 
nuclear grooves. Mitotic activity is absent or rare. The distinc-
tion between mesonephric remnants and hyperplasia is arbi-
trary, with a proposed cutoff value of 6 mm [57]. There are 
three patterns of mesonephric hyperplasia: tubular-lobular, 
tubular-diffuse, and ductal (Fig. 3.10). Desmoplasia is absent 
[56]. The cells are positive for PAX8, GATA3, CD10 (luminal 
staining), and calretinin (see Fig. 3.9d, f, g). They are negative 
for ER (see Fig.  3.9e). p16 shows patchy staining (see 
Fig.  3.9h), and p53 is wild- type [58–60]. A small  series 
reported that TTF1 is negative in mesonephric remnants [61]. 
Mesonephric adenomyomas consist of lobules of mesonephric 
tubules/ducts surrounded by smooth muscle [62]. Mesonephric 
hyperplasia lacks KRAS and NRAS mutations [53].

3.11.4  Differential Diagnosis

• Mesonephric  carcinoma is characterized by tubules or 
ducts with back-to-back or complex architecture (solid/
spindled growth), mitotic activity, cytologic atypia, and 
desmoplasia [63].

• Endometrioid endometrial adenocarcinoma with a decep-
tively bland pattern of invasion into the cervical stroma 
can mimic the appearance of mesonephric remnants. 
Endometrial adenocarcinoma will be ER/PR positive and 
GATA3 negative; the reverse pattern applies to meso-
nephric proliferations [64].

3.11.5  Prognosis

Both mesonephric remnants and hyperplasia are benign.
Cases  A hysterectomy was performed in a 50-year-old 

woman with low-grade endometrioid adenocarcinoma. An 
abnormal proliferation of glands was seen in the cervical 
stroma (Fig. 3.9).

A 41-year-old woman had a hysterectomy for endometri-
osis and pelvic pain. Sections of the cervix show a glandular 
proliferation (Fig. 3.10).

Diagnostic Highlights

• Remnants of mesonephric duct often found deep 
within the cervical wall

• Two major forms: tubular (small round tubules with 
cuboidal cells) and ductal (glands with columnar 
cells and sometimes angulated contours)

• Cytology is bland and cells lack cilia, mucin and 
squamous differentiation

• Positive for PAX8, GATA3 and CD10 (luminal 
staining), negative for ER

• Mesonephric hyperplasia has 3 patterns: tubular- 
lobular, tubular-diffuse and ductal. It lacks KRAS 
mutations, unlike the majority of mesonephric 
carcinomas
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Fig. 3.9 Mesonephric remnants. Case history: A hysterectomy was 
performed in a 50-year-old woman with low-grade endometrioid ade-
nocarcinoma. A proliferation of glands was seen in the cervical stroma, 
leading to a question of cervical spread of endometrioid adenocarci-
noma. These glands in the cervix were found to be mesonephric rem-
nants. (a) Examination of the deep cervical wall shows large ducts 

surrounded by smaller tubules. (b) The tubules are filled with dense, 
eosinophilic secretions. (c) The cells are cuboidal, the nuclei are round, 
and there is no atypia or mitoses. (d) GATA3 is positive. (e) ER is nega-
tive. (f) CD10 shows luminal staining. (g) Calretinin is positive. (h) p16 
shows patchy staining, which is considered negative
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Fig. 3.9 (continued)
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Fig. 3.10 Mesonephric hyperplasia. Case history: A 41-year-old 
woman had a hysterectomy for endometriosis and pelvic pain. Sections 
of the cervix show a glandular proliferation. (a) The glands/tubules 
exhibit lobular architecture, some lobules contain central ducts. (b) 
Each lobular proliferation contains small tubules with cuboidal cells, 

bland cytology and dense eosinophilic secretions. (c) A different case 
shows a proliferation of angulated ducts within the deep cervical wall. 
(d) The ducts have sharply angulated contours and are lined by similar 
bland cuboidal cells
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3.12  Inflammatory (Non-infectious) 
Processes

3.12.1  Definition

Inflammation of the cervix can be related to non-infectious 
processes.

3.12.2  Etiology

Inflammation of the cervix can be related to the normal cer-
vical environment, which protects the uterine cavity from 
ascending infection, or it can be due to inflammatory 
diseases.

3.12.3  Microscopy

Papillary endocervicitis The cervical mucosa appears papil-
lary (Fig. 3.11). The papillae contain an admixture of chronic 
inflammatory cells, and the papillae are lined by a single 
layer of bland, columnar mucinous epithelium. This appear-
ance may mimic villoglandular endocervical adenocarci-
noma, which is also superficial and papillary, but the 
adenocarcinoma shows nuclear atypia, mitoses, apoptotic 
bodies, and diffuse p16 staining.

Follicular endocervicitis and florid reactive lymphoid 
hyperplasia This chronic inflammatory infiltrate can also 
have lymphoid follicles. The inflammation remains superfi-
cial and the lymphocytes are polyclonal, which can be con-
firmed by immunohistochemical or molecular studies. Care 
should be taken to exclude a lymphoma (presence of a cer-
vical mass, deep inflammation, prominent sclerosis, mono-
clonality) and an underlying infection (such as chlamydia) 
[65, 66].

Histiocytic and xanthogranulomatous inflamma-
tion Lipogranulomas and necrobiotic granulomas can form 
secondary to prior surgery or pyometra [67]. Rarely, histio-
cytic inflammation can be due to malacoplakia [68, 69].

Ligneous cervicitis is due to inherited type 1 plasminogen 
deficiency. There is denudation of the surface epithelium, 
pseudomembranes (dense neutrophilic infiltrate), and 
 deposition of amorphous eosinophilic material. This mate-
rial can resemble amyloidosis but will be positive for anti-
fibrinogen immunohistochemistry and negative for Congo 
red [70, 71].

Vasculitis is usually an incidental finding in the gyneco-
logic tract, but sometimes it can represent a systemic vasculitis 
such as giant cell arteritis, polyarteritis nodosa, granulomato-
sis with polyangiitis (Wegener’s granulomatosis), or Behçet’s 
disease. Arterioles or small arteries can exhibit lymphocytic, 
necrotizing, or granulomatous inflammation [72–75].

3.12.4  Differential Diagnosis

Plasma cells are frequent constituents of the chronic inflam-
matory infiltrate of the endocervix. During an endometrial 
curettage, fragments of endocervix containing plasma cells 
may be sampled and should not be misinterpreted as chronic 
endometritis.

3.12.5  Prognosis

Benign.
Case This 45-year-old woman had a hysterectomy for pel-

vic pain. Review of the clinical chart shows that swabs taken 
during her recent Pap smear were negative for infections 
(Fig. 3.11).
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3.13  Infections

3.13.1  Definition

A variety of viral, bacterial, mycobacterial, fungal, or proto-
zoal organisms can infect the cervix.

3.13.2  Etiology

Infections of the cervix often represent the initiating site 
for pelvic inflammatory disease. Types of cervix infec-

tion vary worldwide by geography and patient immune 
status. Chlamydia and gonorrhea are the most common 
bacterial infections, cytomegalovirus (CMV) is more 
common in immunocompromised patients, and schisto-
somiasis is frequent in parts of Africa and South America.

A 21-year-old woman was found to have atypical squa-
mous cells of undetermined significance (ASC-US) on a Pap 
smear. She subsequently underwent a colposcopy and cervi-
cal biopsy (Fig. 3.12).

a b

c d

Fig. 3.11 Papillary endocervicitis. Case history: This 45-year-old 
woman had a hysterectomy for pelvic pain. Review of the clinical chart 
shows that swabs taken during her recent Pap smear were negative for 
infections. (a) Low-power view of the cervix shows a papillary prolif-
eration involving the cervical mucosa. It has a smooth interface with the 
underlying cervical stroma. (b) The papillary structures are each lined 

by a single layer of mucinous cells. There is a background of mucus 
containing inflammatory cells. (c) The mucinous cells lining each 
papilla have basally located nuclei and open chromatin. (d) The stroma 
contains mixed inflammatory cells, enriched in plasma cells. Focal 
Russell bodies can be seen (black arrows)
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3.13.3  Macroscopy

Lesions may appear erythematous, friable, mucopurulent 
(chlamydia and gonorrhea), or ulcerative; may form a mass 
(tuberculosis); or may appear clinically normal (occult 
infection).

3.13.4  Microscopy

Chlamydia trachomatis There is a diffuse, chronic inflam-
matory infiltrate, often with lymphoid follicles (follicular 
cervicitis) [76].

Neisseria gonorrhoeae Diffuse suppurative inflammation is 
typical.

Tuberculosis Necrotizing granulomas are made of epithelioid 
histiocytes and multinucleated Langhans giant cells. Acid-fast 
bacilli are highlighted by a Ziehl-Neelsen stain. Effective treat-
ment can result in complete resolution of the granulomas [77].

Cytomegalovirus Cytoplasmic and nuclear basophilic or ampho-
philic inclusions are seen in endothelial and stromal cells, and 
occasionally in glandular epithelial cells (see Fig.  3.12c). 
Squamous cells are usually not affected. There can be associated 
fibrin thrombi and a dense inflammatory infiltrate [78] (Fig. 3.12).

a b

c d

Fig. 3.12 Cytomegalovirus. Case history: A 21-year-old woman was 
found to have atypical squamous cells of undetermined significance 
(ASC-US) on a Pap smear. She subsequently underwent a colposcopy 
and cervical biopsy. (a) The endocervical biopsy shows benign endo-
cervical glands with microglandular hyperplasia. (b) Rare enlarged 
hyperchromatic cells are identified. (c) On high power, the cells contain 

eosinophilic intranuclear inclusions. (d) Immunohistochemistry for 
cytomegalovirus (CMV) is positive. The finding of CMV in a cervical 
biopsy has uncertain clinical implications for the patient, but vertical 
transmission to a future fetus can result in neonatal complications such 
as CMV growth restriction, chorioretinitis, periventricular cerebral cal-
cifications, and deafness
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Schistosomiasis Ova (which are often calcified) are sur-
rounded by multinucleated giant cells and noncaseating 
granulomas. Some cases may also contain eosinophils. There 
are rare case reports of schistosomiasis occurring with cervi-
cal squamous cell carcinoma [79, 80].

Examples of other infections that can occur include acti-
nomycosis, Candida albicans, herpes simplex virus, syphi-
lis, and trichomonas. Human papillomavirus, a common 
infection of the cervix, is covered elsewhere. The microor-
ganisms themselves may not be apparent on histologic 
examination and will require correlation with microbiologi-
cal cultures and investigations.

3.13.5  Differential Diagnosis

• Some infections, particularly in immunocompromised 
(HIV-positive) patients, can result in a mass or tumor-like 
lesion that can mimick the appearance of cancer.

3.13.6  Prognosis

In pregnant women, cervical infections may lead to sponta-
neous abortion, premature delivery, chorioamnionitis, still-
birth, and neonatal complications.

3.14  Arias-Stella Reaction

3.14.1  Definition

The Arias-Stella reaction (ASR) is a reactive glandular 
change associated with pregnancy and hormonal treatment 
(ie, high-dose progestins, oral contraceptives).

3.14.2  Etiology

ASR is found in up to 10% of hysterectomy specimens from 
pregnant patients [81]. Reported patients have ranged from 
19 to 44 years of age [82].

3.14.3  Macroscopy

ASR is an incidental finding that is not macroscopically vis-
ible. It can also be found incidentally within an endocervical 
polyp (Fig. 3.13) [83].

3.14.4  Microscopy

The original description by Javier Arias-Stella included five 
major patterns: minimal atypia, early secretory, secretory/
hypersecretory, regenerative/nonsecretory, and monstrous 
[83]. Most involve scattered superficial glands, although 
involvement of deep glands and diffuse gland involvement 
can be seen. Glands have intraglandular tufts or filiform 
papillae and occasional cribriforming [82]. Cells are hobnail 
with vacuolated, voluminous, clear, or oxyphilic cytoplasm. 
Nuclei can be enlarged, irregular, hyperchromatic, and pyk-
notic. Nuclear pseudoinclusions impart an optically clear or 
smudged appearance. There is a spectrum of atypia in which 
bland, normal-appearing cells are interspersed between the 
atypical cells [84]. Usually there are few or no mitotic fig-
ures, and Ki-67 is low [85]. Nearly all cases are ER positive 
[84, 86].

3.14.5  Differential diagnosis

• Arias-Stella reaction can be confused with clear cell car-
cinoma. In ASR, mitotic figures will be absent or rare, 
highly atypical nuclei will be absent, and ER will be posi-
tive. The finding of normal cells interspersed between 
atypical cells can be helpful. The finding of a mass lesion, 
stromal invasion, tubulocystic and solid architecture, and 
hyalinized cores strongly favors a diagnosis of clear cell 
carcinoma.

• In comparison to the background normal endocervical 
glands, ASR can have attenuated ER staining and rare 
cases are ER negative. The attenuated ER staining pattern 
should not be considered an indicator of clear cell carci-
noma [83, 84]. Napsin A, hepatocyte nuclear factor-1-beta 
(HNF-1β), and cystathionine gamma-lyase (CTH) are 
positive in both ASR and clear cell carcinoma and will not 
distinguish between the two [84, 86].

Diagnostic Highlights

• Benign finding often seen in pregnancy or high- 
dose progestational treatment

• Glands with hobnail cells, vacuolated and volumi-
nous clear/oxyphilic cytoplasm

• Nuclei can be enlarged, irregular, hyperchromatic, 
pyknotic and bear optically clear pseudoinclusions

• There are few or no mitotic figures, and Ki-67 is 
low

• Nearly all cases are ER positive, although the inten-
sity of ER can be attenuated
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3.14.6  Prognosis

Benign.

Case  This endocervical polyp was removed from a 
31-year-old woman who was 12 weeks pregnant (Fig. 3.13).

a b

c d
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Fig. 3.13 Arias-Stella reaction. Case history: This endocervical polyp 
(a) was removed from a 31-year-old woman who was 12 weeks preg-
nant. (b) The endocervical polyp shows atypical cells within its cen-
ter and the glands have small intraluminal papillations. (c) The nuclei 
are enlarged and the chromatin is hyperchromatic and smudgy. Some 
nuclei are pale and contain intranuclear inclusions. The cytoplasm is 
pale to clear. (d) Other areas show hobnail cells containing large, hyper-

chromatic nuclei. (e) The cells are positive for ER, although the inten-
sity is less than that seen in the normal endocervical glands (right). (f) 
Ki67 shows a low proliferation index. (g) Napsin is positive, with a 
granular staining pattern. Napsin will not distinguish between Arias- 
Stella reaction and clear cell carcinoma. (h) HNF-1β is positive. 
HNF-1β will not distinguish between Arias-Stella reaction and clear 
cell carcinoma
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3.15  Other Reactive and Reparative 
Changes

3.15.1  Definition

Reactive and reparative changes can be secondary to 
mechanical, surgical, or chemical trauma.

3.15.2  Etiology

A variety of changes can occur in response to prior surgical 
intervention (endocervical or endometrial curettings, cone 
biopsy, LEEP), mechanical trauma (pessary, diaphragm, intra-
uterine device), chemical injury, radiation, or childbirth.

3.15.3  Macroscopy

Injury to the cervix can result in red or yellow discolorations, 
erosions, lacerations, mucosal irregularities, fibrosis, indura-
tion, or stenosis.

3.15.4  Microscopy

Reparative changes In epithelial repair, endocervical cells 
can be mucin-depleted, squamous cells can appear hypereo-
sinophilic, and micropapillary and hobnail cells can be seen 
(see Fig. 3.14a–d). There can be visible nucleoli and modest 
pleomorphism, but the chromatin pattern is smooth, and 
mitoses are sparse and basilar. There is often spongiosis and 
a heavily inflamed stroma [87].

Uterine prolapse can result in hyperkeratosis, parakeratosis, 
acanthosis, and pagetoid dyskeratosis. The features can 
resemble lichen simplex chronicus, as seen in the skin (see 
Fig. 3.14e, f). In pagetoid dyskeratosis, large cells with pale 
cytoplasm and pyknotic nuclei can be seen in the suprabasal 
layers, mimicking koilocytes, extramammary Paget’s dis-
ease, and pagetoid spread of carcinoma cells to the cervix. 
These cells are negative for CAM5.2 and epithelial mem-
brane antigen (EMA) [88].

Pseudoinvasion of benign squamous epithelium post- 
biopsy After a biopsy or LEEP, displacement of squamous 
epithelium can be confused with invasive squamous cell car-
cinoma or lymphovascular invasion if there is retraction arti-
fact. The entrapped nests appear hypereosinophilic with 
associated granulation tissue and a stromal inflammatory 
response. The focality, bland nuclear features, absence of 
nearby squamous  intraepithelial lesion, and absence of 
abnormal epithelium between the deep nests and surface epi-
thelium can identify this as pseudoinvasion [89].

Radiation atypia The cells can become enlarged with hyper-
chromatic nuclei, loss of polarity, prominent nucleoli, and 
necrosis, but the glands remain well spaced and the N:C ratio 
of the cells remain low. Smudged chromatin and cytoplasmic 
vacuolization also can be seen [90].

3.15.5  Prognosis

Benign.
A variety of reactive and regenerative changes can occur 

in the cervix (Fig. 3.14).

g h

Fig. 3.13 (continued)
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Fig. 3.14 Reparative changes. A variety of reactive and regenerative 
changes can occur in the cervix. Figs.  3.14a–d represent post-LEEP 
hysterectomies from different patients. Fig. 3.14e and f are from two 
postmenopausal patients with uterine prolapse. (a) Immature squamous 
metaplasia is seen. The cells are crowded and organized, without atypia. 
Underlying vascular ectasia and stromal inflammatory cells are also 
seen. (b) The reactive endocervical cells form small micropapillae. The 
cells are mucin-depleted, but the nuclei are still basally located. There 

are admixed intraepithelial and stromal inflammatory cells. (c) The 
stroma is hyalinized and hemorrhagic. The glands are irregular in size 
and shape but are still widely spaced. (d) Monsel’s solution (20% ferric 
subsulfate) was used for hemostasis and is seen here as brown pig-
ment  engulfed by foreign-body giant cells. (e) The cervical mucosa 
shows acanthosis, hyperkeratosis, and parakeratosis. (f) Here the cervi-
cal mucosa shows compact hyperkeratosis and hypergranulosis. The 
appearance resembles lichen simplex chronicus seen in the skin
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