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Cervical cancer is the most common gynecological malignan-
cy in pregnant women, occurring in approximately 1.6–11.1 
cases in 100,000 pregnancies, and 3% of cervical cancer cases 
are diagnosed in pregnancy [1-3]. The incidence of cervical in-
traepithelial neoplasia (CIN), the direct precursor of cervical can-
cer, usually peaks during child-bearing age, with significantly 
higher incidence of approximately 133 cases in 100,000 preg-
nancies [4]. Because cytologic screening of cervical cancer has 
become an essential part of standard antenatal care, encounter-
ing cervical cytology specimens from pregnant women is a com-
mon daily practice for pathologists [5]. However, the interpre-
tation and diagnosis of cervical cytology during pregnancy can 
be challenging due to specific changes associated with pregnan-
cy. In this review, we aim to review some interesting features of 
cervical cancer and CIN during pregnancy with emphasis on 
the cytologic findings and potential issues in interpretation.

   

PAPANICOLAOU SCREENING AS ROUTINE 
ANTENATAL CARE

Although cervical cancer remains a very rare condition, the 
peak incidence of CIN, the direct precursor of cervical cancer, 
usually occurs in child-bearing age. The increasing trend of de-
layed childbearing has led to a significant increase in the inci-
dence of cervical cancer and CIN during pregnancy in recent 
decades [6,7]. Consequently, Papanicolaou (Pap) screening has 
been established as a standard procedure in routine antenatal 
care [5]. Notably, pregnancy can provide an opportunity to 
screen for cervical cancer in women who otherwise would not 
be tested. Abnormal Pap results are reported in approximately 
3.3%–5% of pregnant women, comparable with non-pregnant 
women [8,9].

Human papillomavirus (HPV) DNA testing has recently been 
implemented in cervical cancer screening as either a standalone 
screening modality or as a co-test with cytology [10-12]. HPV 
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DNA testing has also been utilized for cervical cancer screening 
in pregnant women with satisfactory results [13]. However, HPV 
DNA testing is considered less specific, particularly in young 
women, due to a higher prevalence of HPV infection in women 
under 30 years of age. In a recent literature review over a 10-year 
period, Pap testing was an important first modality for cervical 
cancer screening in pregnant women [14]. 

   
CYTOLOGIC CHANGES DURING PREGNANCY 

AND ISSUES IN CYTOLOGICAL 
INTERPRETATION

   
Pregnancy incurs profound physiological changes in the cer-

vical and endocervical mucosa causing various morphologic al-
terations on cytology. Knowing the pregnancy status of a patient 
is pertinent to avoid misinterpretation. In pregnancy, the squa-
mous epithelium of cervical mucosa reamins less mature due to 
lack of estrogen-driven differentiation. The cervix also shows 
transformation zone eversion, increased vascularity, endocervical 
glandular hyperplasia, and increased mucus production. On 
rare occasions, a small number of degraded cells from decidua 
or trophoblasts may be shed and released. All these changes may 
cause cytologic alterations and can cause potential issues in in-
terpretation. 

Navicular cells are intermediate squamous epithelial cells with 
glycogen-rich cytoplasm and a boat-like (navicular) shape (Fig. 
1A) [15]. These cells may be present in the normal secretory 
phase, but the number increases as gestation proceeds. These 
cells sometimes can be misinterpreted as koilocytes. The differ-
ential aspect is the presence of pale yellowish cytoplasm with a 

vague outline instead of the clear halo around the nuclei with 
defined border corresponding to the prefix “koilo” (meaning 
empty) in koilocytes. The nuclei of navicular cells are small and 
typical, while those of koilocytes are enlarged, raisinoid, hyper-
chromatic, and sometimes multinucleated (Fig. 1B).

Endocervical glandular hyperplasia often results in an abun-
dance of glandular epithelium on sampling, with increased mu-
cin. These glandular cells are sometimes confused with adeno-
carcinoma in situ (AIS) and may be diagnosed as atypical 
glandular cells (AGCs). The differential diagnosis is based on the 
regular honeycomb appearance of the glandular cluster with low 
nuclear-cytoplasmic (N/C) ratio. The cytoplasm of these glan-
dular clusters is always full of clear mucin (Fig. 2A). Conversely, 
AIS cells usually have less mucinous cytoplasm and stratified 
nuclei and are pencil-like and hyperchromatic. The cells often 
show typical feathering at the outer edges of the clusters (Fig. 2B).

Ectropion, eversion of the uterine cervix, can result in expo-
sure of the transformation zone, which in combination with the 
decreased maturation, results in numerous immature metaplas-
tic cells in the cytologic specimen. These cells can be confused 
with ASC-H (atypical squamous cells - cannot exclude high 
grade squamous intraepithelial lesion) or high-grade squamous 
intraepithelial lesion (HSIL), causing difficulty in diagnosis (Fig. 
3A). Differentiation between ASC-H and HSIL is mainly based 
on scrutinization of the nuclear features. ASC-H and HSIL have 
enlarged hyperchromatic nuclei with coarse chromatin. The nu-
clear membrane is often irregular and thickened in ASC-H and 
HSIL (Fig. 3B).

The Arias-Stella reaction is a specific cellular change in gesta-
tion, usually observed in endometrial and sometimes endocervi-

A B

Fig. 1. (A) Navicular cells (arrows) are intermediate squamous epithelial cells with glycogen-rich cytoplasm and a boat-like (navicular) shape. 
(B) Navicular cells should be differentiated from koilocytes (arrows) of low-grade squamous intraepithelial lesion (ThinPrep, Papanicolaou stain).
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cal glandular cells. Affected cells show markedly pleomorphic, 
atypical, hyperchromatic nuclei with occasional prominent nu-
cleoli, sometimes having a hobnail appearance. The cells have 
abundant clear or vacuolated cytoplasm. On cytologic samples, 
detached glandular cells with Arias-Stella reaction can easily be 
misdiagnosed as AGC or adenocarcinoma, especially if the pa-
thologist is not informed of the pregnancy status. Careful atten-
tion to the cytological details including low N/C ratio, ample 
lacy cytoplasm, smooth or indistinct nuclear outline, and dull 
opaque rather than coarse chromatin pattern aids in the differ-
entiation of this specific benign condition from malignancy 
(Fig. 4). 

Degenerated decidual cells or trophoblasts may be released and 

sampled in cytologic specimens, although infrequently. These 
cells may be considered as abnormal squamous cells due to their 
glossy ample cytoplasm and slightly large hyperchromatic nuclei 
and misdiagnosed as ASC or ASC-H [16-18]. Decidual cells 
usually do not demonstrate the high N/C ratio and coarse chro-
matin pattern of HSIL, although they sometimes show promi-
nent nucleoli (Fig. 5).

   
NATURAL HISTORY OF CERVICAL 

INTRAEPITHELIAL NEOPLASIA AND RATE OF 
REGRESSION DURING PREGNANCY

   
Although the natural course of CIN in pregnant women does 

A B

Fig. 2. (A) Endocervical fragments in pregnancy in a regular honeycomb structure showing clear cytoplasm filled with mucin. (B) Glandular 
fragments of adenocarcinoma in situ showing stratified pencil-like, hyperchromatic nuclei with feathering at the edge of the cluster (conven-
tional smear, Papanicolaou stain).

A B

Fig. 3. (A) Immature metaplastic cells in pregnancy (arrows) showing ample glossy cytoplasm with slightly increased nuclear-cytoplasmic (N/C) 
ratio. (B) Atypical squamous cells - cannot exclude high grade squamous intraepithelial lesion cells with higher N/C ratio and hyperchromatic 
nuclei with irregular nuclear membrane and coarse chromatin (ThinPrep, Papanicolaou stain).
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not differ significantly from non-pregnant women, CIN during 
pregnancy has a few notable features. Progression to invasion is 
extremely rare in CIN during pregnancy. Most cases remain sta-
ble and many even regress. The overall regression rate for CIN 
during pregnancy is estimated to be as high as 76% for low-
grade squamous intraepithelial lesions (LSILs) and up to 59% 
for HSILs [19-23]. Although some heterogeneous results have 
been reported, the regression rate of CIN during pregnancy is 
generally accepted to be much higher than for non-pregnant 
women [21].

In general, irrespective of pregnancy status, more than 80% 
of HPV infections resolve spontaneously, with approximately 

10%–20% of HPV-infected women developing CIN [24]. In 
LSIL/CIN 1, approximately 57% of cases regress, 32% persist, 
and approximately 12% progress to high-grade lesions [25]. For 
high-grade lesions, such as CIN 3, the regression rates decrease 
significantly, with almost half persisting and more than 12% of 
the cases progressing to invasive carcinoma [25].

For LSIL/CIN 1 occurring in pregnancy, regression rates are 
higher, in the range of 63%–76%, and progression rates are low 
(6%–8%). The overall regression rate for HSIL (CIN 2/CIN 3) 
during pregnancy ranges from 29%–59% [19-23]. In a previ-
ous meta-analysis, the pooled regression rate for HSIL during 
pregnancy was 40% (95% confidence interval [CI], 35% to 45%) 

A B

Fig. 4. (A) Cluster of glandular cells showing the Arias-Stella reaction. The cells have low nuclear-cytoplasmic (N/C) ratio and ample lacy cy-
toplasm. The nuclei are dull and opaque with fuzzy outlines. (B) A few scattered glandular cells in the Arias-Stella reaction (arrows). Although 
the nuclei are enlarged with prominent nucleoli, the N/C ratio remains low, and the chromatin is smudged rather than coarse (ThinPrep, Pa-
panicolaou stain).

A B

Fig. 5. (A) Decidual cells in pregnancy (arrowheads). These cells usually have ample thick cytoplasm. The nuclear-cytoplasmic ratio is low 
with smooth round nuclei. (B) Trophoblastic villi (arrow) and single or multinucleated trophoblasts (arrowheads) in pregnancy. A few decidual 
cells is observed in the background (empty arrow) (ThinPrep, Papanicolaou stain).
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[21]. CIN 2 had a significantly higher regression rate compared 
with CIN 3 (59%–88% vs. 21%–29%) [19-23]. Most regres-
sion tends to occur within the first 2 years postpartum. In a 
previous study, approximately 68%–70% of regressions (for 
both CIN 2 and CIN 3) were observed within the first 2 years 
after diagnosis [22]. The progression rate to invasive cancer is 
very low, typically around 1% (95% CI, 0% to 2%) [21], which 
becomes the basis for a more conservative approach in manage-
ment of CIN during pregnancy.

   
POSSIBLE MECHANISMS OF REGRESSION 

AND PREDICTING FACTORS
   
The mechanism of frequent CIN regression during pregnan-

cy is not yet completely understood. Some proposed hypotheses 
include pregnancy-induced immunologic alteration, inflamma-
tory process, and cervical repair related to delivery. Cervical trau-
ma during vaginal delivery and subsequent repair were sug-
gested to contribute to regression and was supported in a few 
studies in which regression was more frequent in vaginal deliv-
ery [19,26,27]. However, other studies have shown that regres-
sion rates do not differ significantly between vaginal deliveries 
and cesarean sections, challenging this hypothesis [28-30]. In a 
recent meta-analysis, delivery mode did not affect regression 
[31]. The hypothesis of cervical repair and the impact of delivery 
mode on CIN regression should be further investigated.

The observation that CIN 2 regresses more frequently than 
CIN 3 is consistent across multiple studies [21] and reasonable 
considering that CIN 2 more commonly regresses than CIN 3 

in non-pregnant cases. 
High-risk HPV infection, particularly HPV 16/18, and HPV 

E6/E7 mRNA expression are reported to correlate with disease 
persistence and/or progression [30,32,33].

There are no other prominent cytological or histological fea-
tures known to predict regression. Stromal inflammation was re-
portedly associated with regression and can be associated with an 
immunologic reaction that may have a role in regression [34]. 
However, measuring stromal inflammation accurately is difficult 
and can be interpreted as non-specific. Morphological differenc-
es do not exist between regressed and persisted/progressed cases 
(Figs. 6, 7) [34].

   
MANAGEMENT OF ABNORMAL CYTOLOGY 

DURING PREGNANCY
   
Pregnancy does not alter the management approach of abnor-

mal screening test results. According to the 2019 American So-
ciety for Colposcopy and Cervical Pathology (ASCCP) guide-
lines, the management algorithm is divided based on immediate 
risk of CIN 3+ (CIN 3 or worse) > 4% (Fig. 8) [35,36]. This 
risk is calculated using a complex tabulation including patient 
age, interval since last screening, and current and prior test re-
sults. HSIL, ASC-H, and AGC on cytology as well as HPV-16 
and HPV-18 on HPV test always require colposcopy and/or bi-
opsy [37]. Although the risk threshold of 4% for colposcopy re-
ferral are not altered during pregnancy, endocervical curettage, 
endometrial biopsy, and expedited treatment are not acceptable 
[35]. In pregnant women, all diagnostic approaches should be 

A B

Fig. 6. (A) A case of persisting high-grade squamous intraepithelial lesion (HSIL). The cellular cluster shows enlarged hyperchromatic nuclei, 
irregular nuclear membrane, and rather coarse chromatin discernible at the periphery of the cluster. (B) Another case of persisting HSIL. A 
sheet-like cluster of cells with high nuclear-cytoplasmic ratio and hyperchromatic nuclei (ThinPrep, Papanicolaou stain). 
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Fig. 8. 2019 American Society for Colposcopy and Cervical Pathology (ASCCP) management guideline. The figure shows how the patient is 
managed. If the calculated risk of immediate CIN3+ is ≥ 4%, immediate management via colposcopy or treatment is indicated. Reprinted 
from Nayar et al. J Am Soc Cytopathol 2020; 9: 291-303 [36], with permisison of Elsevier.

A B

Fig. 7. (A) A case of regressed high-grade squamous intraepithelial lesion (HSIL). HSIL cluster showing enlarged hyperchromatic nuclei. Cy-
tological differences from persisting HSIL cases are not obvious. (B) Another case of regressed HSIL. The loosely cohesive HSIL cells show 
high nuclear-cytoplasmic ratio and hyperchromatic nuclei with irregular nuclear membrane and coarse chromatin. Specific differences were 
not observed in cytomorphological features between persisting and regressed cases of HSIL (ThinPrep, Papanicolaou stain).
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directed to exclude invasive cervical carcinoma [38]. During 
pregnancy, patients with histologically confirmed CIN 2 or CIN 3 
are recommended to be under active surveillance with repeat 
colposcopy every 12 to 24 weeks. However, it is acceptable to 
defer colposcopy until postpartum [35]. Treatment of histologic 
HSIL is not recommended. Diagnostic excisional procedure or 
repeat biopsy should be postponed until after delivery unless 
invasive carcinoma is suspected [35].

   
CONCLUSION

   
Cervical cytology has become an integral part of routine an-

tenatal care and remains a crucial step in screening for cervical 
cancer in women. Pathologists should consider patient age and 
pregnancy status when examining cytology samples. Understand-
ing the cytologic features of pregnancy-related changes and po-
tential issues is important to avoid misdiagnosis. Generally, cau-
tion is advises to not overdiagnose cytology samples from pregnant 
women because HSIL frequently regresses and may not be de-
tected during postpartum follow-up. However, unequivocal 
HSIL should be classified as HSIL regardless of the patient’s preg-
nancy status.
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