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Abstract
Purpose  Management of high-grade cervical intraepithelial neoplasia [CIN grade 2 or 3 (CIN2–3)] diagnosed during preg-
nancy is controversial. Monitoring with colposcopy and cytology every 8–12 weeks is advised by the most current guidelines.
Study design  This study analyzes the course of disease in pregnant women with abnormal cytologies or clinically suspi-
cious cervixes.
Results  In total, 139 pregnant women, at a median age of 31 years (range 19–49), treated at the Colposcopy Unit of the 
University Medical Center Hamburg-Eppendorf between 2011 and 2017 were identified. During pregnancy, at least one 
biopsy was performed on 70.5% of patients. In 84.7% of cases, CIN2–3 (CIN2 n = 14 (14.3%), CIN3 n = 69 (70.4%)) was 
detected, 7.1% (n = 7) of women were diagnosed with CIN1, while no dysplasia was found in 8.2% (n = 8) of cases. No 
interventions were necessary during pregnancy. Despite explicit invitation, only 72.3% of women with CIN2–3 attended 
postpartal consultations. While 61.7% showed persistent lesions, 5% were diagnosed with CIN1 and 33.3% with complete 
remission. During pregnancy, 68.7% of women with prepartal CIN2–3 were tested for HPV infection. Later, 49.1% were 
followed up postpartally by means of HPV testing and histology. HPV clearance was observed in 36.4% of women with 
complete histological remission. Postpartum conization was performed on 44.6% of patients with prepartal CIN2–3 diag-
nosis. CIN2–3 was histologically confirmed in 97.3% cases. Progression from persistent CIN3 to microinvasive carcinoma 
was observed in a single case.
Conclusions  High-grade CIN lesions, diagnosed during pregnancy, show a high rate of regression postpartum; whereas, 
progression to carcinoma is rare. Close and continuous monitoring rarely has any therapeutic consequences. Compliance 
for postpartal follow-up needs to be improved.
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Introduction

During the course of pregnancy, about 1.3 and 2.7 in 1000 
women will be affected by some degree of cervical intraepi-
thelial neoplasia (CIN) [1, 2]. The lesions are caused by 
human papilloma virus (HPV), which is the most com-
mon sexually transmitted infection in females, with a life-
time prevalence of up to 75% [3]. During productive HPV 

infection, low-grade cervical abnormalities may be clinically 
detectable through means of screening [e.g., low-grade squa-
mous intraepithelial lesions (LSIL) or CIN grade 1 (CIN1)]. 
These infections are usually transient and resolve themselves 
within 1–2 years [3, 4] without intervention. A minority of 
HPV infections, however, persist beyond 12 months, increas-
ing the risk of carcinogenic progression to cervical precan-
cerous lesions [high-grade squamous intraepithelial lesions 
(HSIL), CIN grade 2 or 3 (CIN2–3)] and potentially even 
cancer when left untreated [3, 4]. Of the women infected 
with high-risk HPV (HR-HPV), approximately 6–26.7% 
(depending on HPV type: HPV16 26.7%, HPV18 19.1%, 
HPV 31 14.3%, HPV 33 14.9%, HR-others 6.0%) will 
develop CIN3 within a time period of up to 12 years [5].
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The prevalence of abnormal cytological findings in the 
population of pregnant women is similar to that of their age-
matched non-pregnant peers, and ranges from 2 to 7% [1, 6, 
7]. According to the literature, the overall risk of develop-
ing cervical cancer (CC) in pregnancy after biopsy-proven 
CIN2–3 is fairly low at 0–0.4% [8]. However, CC is the most 
common gynecological malignancy diagnosed during preg-
nancy and is estimated to occur in 1.5–12 of every 100,000 
pregnancies [1, 9]. Nearly, 3% of newly diagnosed CC cases 
occur in pregnant women, most likely due to being one of 
the few cancers for which screening is part of any routine 
prenatal work-up [10].

While there is a considerable amount of research on the 
outcome of obstetrical scenarios in patients with a history 
of treatment for cervical neoplasia, the available data on the 
course of intraepithelial neoplasia during and after preg-
nancy are heterogeneous. Likewise, little is known about the 
postpartum course of HSIL.

The first diagnostic step after abnormal cytology during 
pregnancy is usually colposcopy. It presents a conservative 
diagnostic option at a time when as little interference as 
possible is preferable. However, there is always the risk of 
discounting a possible lesion as a pregnancy-related mani-
festation, or simply underestimating an issue at hand [11]. 
Therefore, a thorough approach must consist of cytology, 
accompanied by testing for HR-HPV. In the case of abnor-
mal colposcopy, further work-up is required, including a 
colposcopy-guided biopsy (CGB).

Overall, the management of intraepithelial lesions dur-
ing pregnancy has changed over the years from an aggres-
sive, biopsy and treatment-based course of action to a more 
conservative and expectant approach [9, 12–18]. According 
to the current guidelines of the American Society of Col-
poscopy and Cervical Pathology (ASCCP), observational 
management in pregnancy with follow-ups every 12 weeks 
is recommended [17]. The actual treatment of CIN may 
be deferred to the period after delivery if CC is excluded 
[12–18].

With this in mind, the objective of this study was to ana-
lyze the course of high-grade cervical intraepithelial lesions 
(CIN2–3) during and after pregnancy.

Methods

Patients

All pregnant women referred to the Colposcopy Unit of 
the University Medical Center, Hamburg-Eppendorf with 
suspicious clinical findings or abnormal cervical cytol-
ogy between July 2011 and January 2017 were analyzed 
retrospectively. Informed consent was obtained from all 
patients to review their medical records following approval 

of preserving data required for the retrospective character 
of the study by the Ethics Committee of the Medical Board 
Hamburg (reference no. 190504).

Patient history was acquired in a standardized question-
naire. As part of the work-up, all patients received a gyneco-
logical examination, HPV testing (PapilloCheck®), in-house 
cytology as well as targeted colposcopy-guided biopsy of 
the uterine cervix.

Cervical samples for cytology and HPV testing were 
taken from the ectocervix and endocervix by use of soft 
cervical swabs (PapCone®, Otto Bock PUR Life Science 
GmbH, Duderstadt, Germany). Cell material was then sus-
pended in SurePath preservative medium (Becton Dickinson 
Co., Franklin Lakes, NJ, USA) and stored at 4 °C.

While different classification systems are used interna-
tionally, cervical cytology in Germany is classified using 
the Munich Nomenclature based on guidelines published 
by the German Society of Colposcopy and Cervical Pathol-
ogy (AG-CPC) [16, 19]. To make the data accessible to an 
international readership, the Munich Nomenclature was 
transcribed into the Bethesda classification as suggested by 
the AG-CPC (Online Resource 1) [19]. The original data 
were accumulated using both classification systems. Dif-
ferent cytological screening methods (conventional and 
liquid-based cytology) lead to the decision to concentrate 
on histological findings and HPV status for the remainder 
of our paper.

Samples were tested for HPV by use of the PapilloCheck® 
(Greiner Bio One—GBO) test, which detects and differenti-
ates 24 HPV types.

In a final step, the postpartal findings were analyzed 
to compare CIN persistence, regression and progression. 
Regression was defined as a lower-grade lesion detected in 
the post-partum period compared to the initial visit. Per-
sistent disease was defined as CIN of the same grade as 
found at initial diagnosis. Disease progression was defined 
as histological evidence of a higher CIN grade or cancer at 
a subsequent visit when compared to the initial consultation.

Statistical analysis

Statistics were primarily based on descriptive data. Data 
are presented in terms of means ± standard deviations and 
median (minimum–maximum) for continuous data or counts 
and percentages for categorical data. Correlation of differ-
ent outcome variables (remission vs. no remission, regres-
sion vs. no regression, persistence vs. no persistence and 
progression vs. no progression) were assessed by use of the 
Chi-square test and Kappa tests. Due to missing data, the 
nominator varies with regard to different items. Analyses 
were performed using SPSS 24 or Excel. P values < 0.5 were 
considered to be statistically significant.
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Results

Study cohort

A total of 139 pregnant women were included in the study 
(Table 1). The mean age of these patients was 31 years. 
Initial consultation at our colposcopy unit took place at a 
median gestational age of 16 weeks (range 2–38). Over the 
course of their pregnancy 90/139 (64.7%), women were seen 
at our center for a second consultation, 48/139 (34.5%) for a 
third, 15/139 (10.8%) a fourth and 5/139 (3.6%) a fifth. The 
mean interval between prepartal visits was 61.4 days. Prior 
to their pregnancy 57 (47.1%), women had been diagnosed 
with abnormal cervical cytologies, out of which 5 (3.6%) 
women reported to have undergone previous conization 
because of CIN2 or CIN3. Only one woman had been HPV 
vaccinated after previous conization. HSIL was diagnosed in 
three out of five patients and two were referred with suspi-
cious clinical findings. All women were closely monitored 

during pregnancy and none of them were HPV positive or 
required cervical biopsies during pregnancy.

Prepartal results

External cytology results at admittance were compared with 
in-house colposcopy findings. Out of 104 women diagnosed 
with HSIL in external cytology, 68 (65.4%) had undergone 
documented in-house colposcopies (Table 2). During the 
course of their pregnancy, 56/83 (67.4%) women with pre-
partal CIN2–3 diagnoses were tested for HPV infections. An 
amount of 50 (89.3%) patients had high-risk HPV infections.

Among enrolled patients, ten women were HPV vacci-
nated. Out of those, five were vaccinated after a history of 
suspect cytology, previous to the time of data acquirement. 
During the time of pregnancy, these women were never diag-
nosed with high-grade CIN. An additional five out of ten 
were also HPV vaccinated previous to their participation in 
the study; however, due to missing data, we are not able to 

Table 1   Demographic 
information on 139 included 
patients

ASCUS atypical cells of undetermined significance, LSIL low-grade squamous intraepithelial lesions, HSIL 
high-grade squamous intraepithelial lesions

Age at referral n/total (%) 139/139 (100%)
Mean ± SD 31 ± 5.0
Median (range) 31 (19–49)
Cytology at admittance n/total (%) 120/139 (86.3%)
AS-CUS 9/120 (7.5%)
LSIL 7/120 (5.8%)
HSIL 104/120 (86.7%)
Admitted with clinical suspicious portio 19/139 (13.7%)
HPV vaccination n/total (%) 123/139 (88.5%)
Yes 10/123 (8.1%)
No 113/123 (91.9%)
Unknown 16/139 (11.5%)
Smoking during pregnancy at referral n/total (%) 118/139 (84.9%)
Never 89/118 (75.4%)
In past 3/118 (2.5%)
Yes < 10/day 21/118 (17.8%)
Yes 10–20/day 5/118 (4.2%)
Unknown 21/139 (15.1%)
Previous pathological cytology n/total (%) 121/139 (87.1%)
Yes 57/121 (47.1%)
No 64/121 (52.9%)
Unknown 18/139 (13.0%)
Status post conization in past n/total (%) 5/139 (3.6%)
Interval between birth and first consultation postpartum (weeks) 90/139 (64.7%)
Mean ± SD 10.3 ± 4.0
Median (range) 8.9 (5.6–26.1)
Interval between birth and conization postpartum (months) 46/139 (33.1%)
Mean ± SD 5.6 ± 5.2
Median (range) 3.9 (1.5–31.7)
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provide more information about their cytological or histo-
logical status during this period.

Prepartal CGB was performed in 98/139 (70.5%) cases 
(Table 3). While 8 (8.2%) cases showed no signs of dyspla-
sia, 7 (7.1%) women were diagnosed with CIN1, 14 (14.3%) 
patients with CIN2 and 69 (70.4%) with CIN3. Invasive dis-
ease was not suspected in any case. CGB did not lead to 
any major complications. Excisional procedures were not 
performed during the course of pregnancy. The mean ges-
tational age at CIN3 diagnosis at our clinic was 16.8 weeks 
(range 5–30 weeks).

Further, concordance rates of prepartal histology and 
cytology at referral were compared and displayed in Table 3. 
Out of 83/139 (59.7%) women diagnosed with CIN2–3 in 

pregnancy, 70 (84.3%) women had previously been referred 
with external cytologies. Finally, 63/70 (90%) patients diag-
nosed with CIN2–3 during pregnancy were referred due to 
HSIL in cytology; likewise, 4/83 (4.8%) patients with LSIL 
and 3/83 (3.6%) were referred with AS-CUS (Table 3). On 
closer examination of the discrepancy between histologi-
cal and cytological findings with regards to the 4/83 (4.8%) 
patients with CIN2–3 lesions after LSIL cytologies, 3/4 
(75.0%) had previously shown major changes in in-house 
colposcopy; while, 1/4 (25%) patients presented with minor 
changes in colposcopy. Likewise, 2/3 (66.7%) women with 
AS-CUS at referral showed signs of minor changes at in-
house colposcopy; whereas, 1/3 (33.3%) had no documented 
colposcopy findings.

Table 2   Comparison of prepartal cytology at referral and in house prepartal colposcopy, Comparison of in house prepartal histology and prepar-
tal colposcopy, Comparison of prepartal and postpartal histology

Weighted Cohen’s Kappa coefficient: 0.27
CIN cervical intraepithelial neoplasia, ASCUS atypical cells of undetermined significance, LSIL low-grade squamous intraepithelial lesions, 
HSIL high-grade squamous intraepithelial lesions

Comparison of prepartal cytology at referral and in-house prepartal colposcopy

In-house prepartal colposcopy

No documented prepar-
tal colposcopy
n (%)

No dysplasia
n (%)

Minor changes
n (%)

Major changes
n (%)

Total
n (%)

Prepartal cytology 
at referral

 No external 
cytology

7 (58.3) 2 (25.0) 3 (15.8) 7 (11.3) 12 (13.5)

 ASCUS 6 (12) 0 (0) 2 (10.5) 1 (1.6) 3 (3.4)
 LSIL 1 (2) 1 (12.5) 1 (5.3) 4 (6.5) 6 (6.7)
 HSIL 36 (72) 5 (62.5) 13 (68.4) 50 (80.6) 68 (76.4)
 Total 50 (36.0) 8 (9.0) 19 (21.3) 62 (69.7) 89 (100)

Comparison of prepartal in-house histology and prepartal in-house colposcopy

Prepartal in-house colposcopy

No dysplasia
n (%)

Minor change
n (%)

Major change
n (%)

Total
n (%)

Prepartal in-house 
histology

 No dysplasia 1 (25.0) 1 (20.0) 1 (3.3) 3 (7.7)
 CIN1 0 (0) 1 (20.0) 2 (6.7) 3 (7.7)
 CIN2 1 (25.0) 0 (0) 2 (6.7) 3 (7.7)
 CIN3 2 (50.0) 3 (60.0) 25 (83.3) 30 (76.9)
 Total 4 (10.3) 5 (12.8) 30 (76.9) 39 (100)

Comparison of prepartal and postpartal histology

Postpartal histology

No dysplasia
n (%)

CIN1
n (%)

CIN2-3
n (%)

Carcinoma
n (%)

Total
n (%)

Prepartal histology  No dysplasia 1 (4.5) 0 (0) 1 (2.6) 0 (0) 2 (3.1)
 CIN1 1 (4.5) 0 (0) 1 (2.6) 0 (0) 2 (3.1)
 CIN2-3 20 (90.9) 3 (100) 36 (94.7) 1 (100) 60 (93.8)
 Total 22 (34.4) 3 (4.7) 38 (59.4) 1 (1.6) 64 (100)
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Comparing in-house prepartal histology and prepartal 
colposcopy resulted in a colpo-histopathological concord-
ance of 29/39 (74.4%), an "underestimation" of 6/39 (15.4%) 
and an "overestimation" of 4/39 (10.3%) with regards to 
colposcopy and histology both performed at our own clinic 
(Table 2).

Postpartal results

90/139 (64.7%) women were seen for postpartum follow-
up (FU). In 88/90 (97.8%) cases, mode of delivery was 
documented: 65 (73.9%) patients experienced spontaneous 
delivery, 20 (22.7%) women underwent caesarean section, 
2 (2.3%) patients had an abortion, and one patient (1.1%) 
had a termination of pregnancy independent from positive 
CIN diagnosis.

After delivery, 60/83 (72.3%) women, diagnosed with 
CIN2–3 during pregnancy, attended a postpartal FU 
(Table 2). All were submitted to CGB. At their postpartum 
consultation, 37/60 (61.7%) women diagnosed with pre-
partal CIN2–3 presented with persistent lesions, 3/60 (5%) 
women showed CIN1 and 20/60 (33.3%) patients showed 
complete remission (Table 2). In a regression analysis, the 
influence of age and HR-HPV infection on disease prognosis 
of CIN2–3 after delivery was analyzed (Table 4).

Further, 28/56 (50%) women diagnosed with CIN2–3 
combined with a positive HPV test in their prepartal period 
were followed up after pregnancy by means of both a 
repeated HPV test as well as histology.

While HPV clearance was recorded in none of 17/28 
(60.7%) cases with persistent or partially regressive histo-
logical findings postpartum, 4/11(36.4%) women with com-
plete histological remission presented with HPV clearance 
(Fig. 1).

Postpartum conization was performed in 37/83 (44.6%) 
patients with prepartal CIN2–3. Histology confirmed CIN3 

in 31/37 (83.7%) cases and CIN2 for 5/37 (13.5%) women. 
In 1/37 (2.7%) patients diagnosed with persistent CIN3 
8 weeks after caesarean section, the cone revealed a CIN3 
with progression to a microinvasive carcinoma (age 37, HPV 
type 16+, L0V0).

Discussion

According to the American College of Obstetricians and 
Gynecologists and international guidelines, the primary aim 
of cytological screening and colposcopy performed dur-
ing pregnancy is the exclusion of invasive cancer [12–18]. 
Therefore, as with non-pregnant patients, abnormal cytology 
during pregnancy leads to the recommendation of colpos-
copy and if necessary further CGB of high-grade lesions 
[17, 20]. To adhere to this guideline, one should be aware of 
the issues associated with diagnostics in such cases. Cyto-
metrically, CIN lesions in pregnancy are considered identi-
cal to those of non-pregnant women. However, they can be 
more difficult to interpret correctly, especially during the 
second half of pregnancy, leading to an overall higher rate of 
falsely positive results [7, 21, 22]. In addition, colposcopical 
accuracy in pregnancy may be limited by hormonal changes 

Table 3   Prepartal cytology at referral and prepartal histology

Weighted Cohen’s Kappa coefficient: 0.116
ASCUS atypical cells of undetermined significance, LSIL low-grade squamous intraepithelial lesions, HSIL high-grade squamous intraepithelial 
lesions, CIN cervical intraepithelial neoplasia

Prepartal histology

No prepartal 
histology
n (%)

No dysplasia
n (%)

CIN1
n (%)

CIN2
n (%)

CIN3
n (%)

Total
n (%)

CIN2-3
n (%)

Prepartal cytology at 
referral (prepartal)

 No external 
cytology

4 (9.8) 2 (25.0) 0 (0) 3 (21.4) 10 (14.5) 15 (15.3) 13 (15.7)

 ASCUS 4 (9.7) 1 (12.5) 1 (14.3) 0 (0) 3 (4.3) 5 (5.1) 3 (3.6)
 LSIL 2 (4.9) 0 (0) 1 (14.3) 2 (14.3) 2 (2.9) 5 (5.1) 4 (4.8)
 HSIL 31 (75.6) 5 (62.5) 5 (71.4) 9 (64.3) 54 (78.3) 73 (74.5) 63 (75.9)
 Total 41 (29.5) 8 (8.2) 7 (7.1) 14 (14.3) 69 (70.4) 98 (100) 83 (84.7)

Table 4   Postpartal disease prognosis, logistic regression

CIN2–3  
No (%)

≤ CIN1  
No (%)

Odds ratio (95% CI) p value

Age (years)
≥ 30 24 17 1.27 (0.43–3.79) 0.668
< 30 10 9
HR-HPV
Pos 14 15 0.513 (0.18–1.14) 0.207
Neg 20 11
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resulting in cervical hyperemia, hyperplasia of endocervical 
glands, mucus overproduction, prolapsing vaginal walls and 
contact bleeding [21–25]. Although the squamocolumnar 
junction and the transformation zone are better exposed in 
pregnancy due to physiological eversion, changes such as 
oedema, cyanosis, friability, increased pelvic congestion 
and vaginal wall protrusion may present as objective limi-
tations to subjective colposcopical interpretation [8, 23]. 
While the most common cytology in the study cohort was 
HSIL, only 60.6% (63/104) of these cytological findings 
were later verified as CIN2–3 in biopsy, thus confirming 
the issue of overdiagnosis in this particular study group. In 
these circumstances, increasing the accuracy of diagnostic 
procedures becomes a priority and, thus, pregnant women 
with suspected pathologies of the cervix should be assessed 
and consequently treated in specialized units.

Correlating colposcopy with histopathological diagno-
sis in non-pregnant women shows a relatively high reli-
ability which increases in correlation with a higher CIN 
grade, resulting in an accuracy of 68% for CIN1, 73.3% 
for CIN2, 81.4% for CIN3 and 88.9% for invasive cancer 
[26]. Likewise, correlating colposcopy with histopatho-
logical diagnosis in our pregnant cohort shows similar 
results with a colpo-histopathological concordance rate 
of 33% for CIN1 and 81.8% for CIN2–3 lesions (Table 2). 
Fader et al. report a colpo-histopathological concordance 
rate of 62.9%. Ciavattini et al. describe their rate at 68.1% 
with a better reliability in the first half of pregnancy [9, 

23]. Baldauf et al. show an even higher colpo-histopatho-
logical concordance rate of 72.6%, with an overestimation 
and underestimation rate of 17.6% and 9.8%, respectively, 
interestingly enough not influenced by pregnancy [27].

With reference to the over- or underestimation of col-
poscopy in 25.6% of cases included in this study, one 
should consider the clinical approach to securing a biopsy 
of the portio during pregnancy. The objective of biopsy 
is to confirm or otherwise rule out a microinvasive car-
cinoma within a suspicious area, not, however, to secure 
CIN2–3. The latter may be just as adequately diagnosed 
by means of expert colposcopy. This altered approach to 
the diagnostic procedure in pregnancy may explain the 
obvious divergence in the findings of this study.

According to recent ASCCP guidelines, pregnant 
women with high-grade lesions in cytology and corre-
sponding colposcopical findings, with or without addi-
tional biopsy, should be followed up with repeat colpos-
copy at intervals no shorter than 12 weeks at the discretion 
of the clinician in charge [17]. However, currently there 
are in fact no data to support the necessity for repeat evalu-
ations [17, 23]. On the contrary, continuous monitoring 
may lead to insecurity on the side of the pregnant patient. 
This insecurity may in turn give rise to a decrease in 
patient compliance, vital to a functioning diagnostic and 
therapeutic approach during and beyond pregnancy. Fur-
ther, repeat diagnostics appear contradictory, when taking 
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into account the low risk for disease progression during 
pregnancy, if CC has previously been excluded.

A systematic review and meta-analysis regarding the 
clinical course of untreated CIN2 under active surveillance 
in a non-pregnant cohort shows evidence of CIN2 regression 
being more common than expected. The review summariz-
ing 36 studies (all together over 3000 women) was able to 
show that half of the CIN2 lesions regress spontaneously 
within 2 years of surveillance. In young women, in particu-
lar, expectant management is, therefore, a valid option, as 
up to 60% of CIN2 lesions regress under active surveillance, 
while progression is extremely rare. Pooled rates for regres-
sion within 12 months of CIN2 diagnosis in non-pregnant 
women stand at 46%, while progression rates lie around 14% 
[28]. Overall, the risk of progression is particularly low in 
women negative for HR-HPV or HPV 16/18 at baseline; 
whereas, for those who test positive, the regression rate lies 
at 40% within 2 years [28].

Although there is a consensus concerning the diagnosis, 
evolution and treatment of CIN2–3/HSIL for non-pregnant 
women, this is not the case for their counterparts. Data on 
the prepartal period are particularly scarce. Further addi-
tional research is required concerning the transition to the 
postpartal period and the changes necessary to the diag-
nostic and therapeutic approach under these conditions. A 
retrospective analysis and review of literature revealed het-
erogeneous data concerning the regression rates of CIN2–3 
after pregnancy with 16.7% to almost 69.3% [9, 26, 29–34] 
and persistence rates between 26.8% and 70% [11, 35–38] 
(Table 5). Moreover, a comparison of non-pregnant women 
with their pregnant counterparts, both diagnosed with CIN 
lesions (CIN1–3), revealed a significantly higher tendency 
for spontaneous regression (56.9% vs. 31.4%, p = 0.144) 
within the pregnant cohort [35].

There are many theories with regards to the rather high 
regression of HSIL or CIN2–3 lesions associated with preg-
nancy in literature [8, 17, 30, 32, 39]. Some authors found 
that vaginal delivery is associated with higher regression 
rates at around 67% when compared to 13% after caesarean 
sections [32, 39]. It has been speculated that cervical trauma, 
especially occurring during the second and third stages of 
labor and also delivery itself, may lead to an inflammatory 
reaction of the cervix epithelium, which may in turn promote 
repair mechanisms [30]. In addition, the loss of dysplas-
tic cell material during cervical ripening and the passage 
through the birth canal have been considered beneficial for 
regression of dysplasia [30]. A further theory suggests that 
transient ischemic changes during vaginal delivery may be 
relevant [8]. In contrast, other authors have not found any 
association between mode of delivery and regression rates 
[29, 35, 38]. Yost et al. found a rather high regression rate of 
HSIL in 70% of cases independent from the mode of deliv-
ery [29].

This study did not find any significant differences for 
regression rates with regard to vaginal delivery versus cae-
sarean section. Accordingly, the mode of delivery should not 
be influenced by CIN status and likewise, does not influence 
the later. However, in cases of cervical carcinoma, recent 
data indicate that primary cesarean section improves prog-
nosis [40]. Progression rates of CIN2–3 lesions to invasive 
carcinoma in pregnancy vary from 2 to 28% [35].

In this study’s cohort, one patient suffering from a persis-
tent CIN3 lesion after caesarean section was later diagnosed 
with transition to a microinvasive carcinoma in cone biopsy. 
Overall, out of 64/139 (46%) patients in this cohort, who 
underwent at least one prepartal and one postpartal histol-
ogy (Table 2), regression of CIN2–3 was proven in 38% of 
cases; while, the progression rate stood at 1.6%, showing a 

Table 5   Natural history of 
cervical intraepithelial neoplasia 
(CIN) in pregnancy: postpartum 
histopathologic outcome and 
review of the literature

MoD mode of delivery (no statistical significance was found between route of delivery and persistence = 0; 
statistical significance was found between route of delivery and persistence = 1)

Author, Date N CIN grade Analysis Regression Persistence Progression MoD

Lurain [34] 53 I–III Retrospective 77.4% 22.6% 0% 1
Yost [29] 153 II–III Retrospective 69.3% 26.8% 3.9% 0
Palle [36] 142 I–III Retrospective 25% 47.0% 28% 1
Vlahos [11] 78 II–III Retrospective 61.6% 38.4% 0% 1
Paraskevaidis [30] 64 II–III Retrospective 37.5% 59.4% 3.1% 1
Serati [33] 36 II–III Prospective 47.3% 52.7% 0% 1
Coppolillo [26] 30 II–III Retrospective 16.7% 70.0% 13.3% 1
Karrberg [37] 163 I–III Prospective 33.1% 54.6% 12.3% 1
Mailath-Pokorny [35] 51 I–III Retrospective 56.9% 39.2% 3.9% 0
Coppola [38] 26 I–III Retrospective 12% 80% 8% 0
This study 64 II–III Retrospective 38% 60% 1.6% 0
Pooled analysis 860 I–III 43.1% 48.3 21.8
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satisfying overall correlation with a pooled analysis of stud-
ies reporting histopathological outcomes (Table 5).

Besides remodeling and repair theories of the cervix after 
pregnancy contributing to disease regression, high rates of 
postpartum regression may just as well reflect the natural 
course of cervical HPV infections [23]. Likewise, the range 
of these findings might be explained by disparities of HPV 
prevalence, types and clearance rates as well as overestima-
tion in pregnancy (Fig. 1). In most cases, retrospective study 
designs, undocumented HPV statuses and patients lost to 
FU limit further interpretation. As data were obtained from 
a specialized colposcopy unit, many patients were referred 
for initial colposcopy and recommendations, but not always 
followed in the unit. Nevertheless, the study cohort remained 
large enough to deduce meaningful observations.

While it might be complicated to change the retrospective 
design of these studies, the two latter issues need to be recti-
fied. Whereas the testing for HPV status and type should be 
increased in the future, the matter of postpartal FU remains. 
This issue could be improved by taking away the emphasis 
placed on close and frequent monitoring during pregnancy; 
while, in turn, stressing the need for a postpartal thorough 
work-up comprised of colposcopy, cytology and histology 
accompanied by HPV testing. What is more, better commu-
nication not only between responsible physicians in clinics 
and private practices, but also between both latter parties 
and their patients might help to focus attention on the new 
mother´s health along with that of her child with regards to 
FU consultations.

Similarly, the link between genital HPV infections and 
CC has become well established and indeed cofactors which 
modify the risk for HPV positive women are well known 
(e.g., immunosuppression or immunodeficiency) [41, 42]. 
Further research has revealed that pregnancy itself is associ-
ated with a modestly increased prevalence of cervical HPV 
infection. The prevalence odds ratio for the association of 
pregnancy and HPV infection is 2.2 (95% CI 1.1–4.5) [37]. 
The prevalence of HPV increases with progression of gesta-
tional age (HPV prevalence of 18.9% among non-pregnant 
women vs. 27.3% in those in the first 12 weeks of pregnancy 
and 39.7% in those who were past the 12th week of preg-
nancy). This association appears to be independent of age 
and other major HPV risk factors of the mother [43].

In this cohort, HPV clearance was recorded in 4/14 
(28.6%) women with complete histological remission. In the 
case of persistent HPV infection after pregnancy, additional 
long-term FU, even in cases of primary regression of CIN, 
might be necessary to detect recurrent disease.

Finally, HR-HPV prevalence in pregnancy in combination 
with CIN2–3 leads to the recommendation of close pre- and 
especially postpartum FUs. For gynecologists, it is of fun-
damental importance to recognize the opportunity presented 
in pregnancy of making standard diagnostic procedures 

available to especially those women who do not otherwise 
partake in routine check-ups. A limitation of this study is its 
retrospective design, its limited number of cases and its lack 
of additional longitudinal FU data. However, on the other 
hand, it is one of the first studies to evaluate the course of 
HPV infection in pregnant patients before and after delivery.

Conclusion

High-grade CIN lesions diagnosed during pregnancy show 
high rates of postpartal regression, while progression to car-
cinoma is rare. Although widely considered a safer approach, 
close and continuous monitoring, potentially problematic for 
the pregnancy, rarely results in therapeutic consequences. At 
the same time, prepartal consultations present an opportu-
nity to include women into screening procedures that should 
be continued after delivery.
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