
Abstract. Background: The incidence of cervical cancer in
pregnancy is estimated to be 1-10/10000 pregnancies.
Approximately 3% of cervical cancers are diagnosed during
pregnancy. The incidence of abnormal Pap smears has been
reported to be 5%-8%. Data on the spontaneous evolution of
an intraepithelial neoplasia during pregnancy are quite diverse.
Of dysplasia cases diagnosed during pregnancy, 10%-70%
regress and sometimes even disappear postpartum, while
persistence in the severity of cervical neoplasia is reported in
25%-47% and progression occurs in 3%-30%. However,
adequate follow-up and definitive management in the
postpartum period is important. The objective of the study was
to assess proper management of squamous intraepithelial lesion
(SIL) during and after pregnancy, to assess regression,
persistence and risk of progression and the predictive role of
HPV tests. Materials and Methods: Thirty-one out of 721
pregnant women with a diagnosis of low- and high-grade SIL
were observed. All patients were triaged using standard
colposcopy. The histological diagnosis was assessed by
colposcopic direct biopsies. In patients affected by high-SIL
with colposcopic findings of suspected micro-invasive lesions,
a loop electrosurgical excisional procedure (LEEP) was carried
out in pregnancy. High risk HPV tests were performed using
PCR. The patients were followed up with cytology and
colposcopy every 6-8 weeks during gestation and nine weeks
postpartum. They were re-evaluated using cytology, colposcopy
and histology for a final diagnosis and, when necessary,
submitted to treatment. The patients were followed up for a
minimum of 5 years. The HPV test was performed once at 6-8
weeks during gestation and annually during the follow-up.
Results: Of the 31 patients with abnormal cytology, histological

analysis revealed 10 cervical intraepithelial neoplasia (CIN) 1,
5 CIN 2 and 16 CIN 3. The HPV test at diagnosis was positive
for HPV 16 type in 22 cases and negative in 9. Five patients
with CIN 2 and 11 with CIN 3 were followed up; 5 patients
with CIN 3 with colposcopic findings of suspected
microinvasive lesions were submitted to an excisional procedure
with LEEP before the 16th week of pregnancy. Conclusion:
Performing high-risk HPV tests may improve the follow-up of
patients with SIL in pregnancy and postpartum in addition to
cytology and colposcopy to indicate persistence/progression of
the lesions. Proper management and adequate follow-up could
be proposed in pregnancy and postpartum.

The majority of pregnancies occur between the ages of 18
and 35 years, corresponding to the age range associated with
the greatest incidence of cervical intraepithelial neoplasia
(CIN)(1). The incidence of cervical cancer in pregnancy is
estimated to be 1-10/10000 pregnancies, depending on the
inclusion of carcinoma in situ and postpartum patients (2,
3). Approximately 30% of women diagnosed with cervical
cancer are in their reproductive years (2), and 3% of
cervical cancer cases are diagnosed during pregnancy (2). 

The incidence of abnormal Pap smears and human
papillomavirus has been reported as 5-8% in pregnant and
non pregnant women (2-7). As in the non-pregnant
population, the pathological subtype is squamous in most
cases (>80%) and the remainder are adenocarcinomas (9,
10). Data on the spontaneous evolution of intraepithelial
neoplasias during pregnancy are quite diverse. 

Studies report that 10%-70% of dysplasia cases diagnosed
during pregnancy regress and sometimes even disappear
postpartum (3, 6, 7, 10-13), while persistence in the severity
of cervical neoplasia is reported in 25%-47% of cases (3, 6,
11) and progression in 3%-30% of cases (3, 10-12). 

Suspect microinvasive lesions should be treated by an
excisional procedure, until the 20th-24th week of pregnancy
(14). However, adequate follow-up and definitive
management should be provided in the postpartum period.
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The objective of this study was to assess the management
of squamous intraepithelial lesion (SIL) during and after
pregnancy, to evaluate regression, persistence and risk of
progression, and the predictive role of HPV tests.

Materials and Methods

From 1993 to 2000, 31 out of 721 pregnant women attended the
Department of Gynaecology, Perinatology and Child Health,
University "La Sapienza", and the Department of Obstetrics and
Gynaecology, Catholic University, with a diagnosis of low and high
grade SIL. Cytological diagnosis was formulated in agreement with
the Bethesda System (15). A structured questionnaire was
administered regarding sociodemographic, gynaecological, obstetric
and sexual behavioural characteristics. 

All patients were triaged with standard OM50 Zeiss colposcopy
(Carl Zeiss, Oberkochen Germany) using a 5% acetic acid solution
followed by a Lugol test. The colposcopic findings were interpreted
according to the International Nomenclature (16).

The histological diagnosis was assessed with colposcopic direct
biopsies in the areas revealing the greatest degree of abnormality.
In patients affected by high-SIL with colposcopic findings of
suspect microinvasive lesions, a loop electrosurgical excisional
procedure (LEEP) was carried out during gestation.

High risk HPV tests (type 16 and 18) were performed using a
polymerase chain reaction (PCR). Cytological samples were collected
in sterile polypropylene tubes and resuspended in 100 Ìl of digestion
buffer with proteinase K, incubated overnight at 37ÆC, and boiled for
5 min. Aliquots (10 Ìl) of each were used for PCR amplification.
Each cytological sample was analyzed using PCR for HPV open
reading frame sequences using the following primers: HPV-16: 5'-
ACC gAA ACC ggT Tag TATAAAAgC-3' and 3'-gAT CAT TTg
TCT CTg gTT gCA AAT-5'; HPV-18: 5'-CAC ACC ACA ATA CTA
Tgg CgCgCT-3' and 3'-CTg CTg gAT TCA ACg gTT TCT ggC-5'.
Every amplification experiment included one negative and one
positive control for each viral type. A portion of exon 15 of the
human APC gene was routinely amplified as a positive control using
the following primers: APC: 5'-gTCCTTCACAgAAt gAAAgATg-3'
and 3'-CTg CTT gAA gAA gAC ATA TgTTCg-5'. The size of the
amplified fragments were 576, 360 and 520 bp, respectively.
Amplification reactions were carried out in 100 Ìl of reaction buffer
containing 50 mM KCl, 2 mM MgCl2, 10 mM Tris (pH 8.3), 200 ÌM
each deoxynucleotide triphosphate, 2.5 units of Taq DNA polymerase
(Perkin-Elmer-Cetus, Norwalk, CT, USA), 100 pmol of each primer,
and 10 Ìl of proteinase K-digested sample. Samples were denatured
at 95ÆC for 5 min, followed by 40 cycles of amplification
(denaturation at 94ÆC for 1.5 min, annealing at 55ÆC for 2 min,
except APC, where annealing was at 40ÆC and 57ÆC, respectively,
with extension at 72ÆC for 2 min; the final extension was prolonged to
7 min).

Amplified products (15 Ìl) were electrophoresed through 1.6%
agarose gels. The gels were analyzed using UV after staining with
ethidium bromide (17).

The patients were followed up using cytology and colposcopy
every 6-8 weeks during gestation and nine weeks postpartum. The
patients were re-evaluated with cytology, colposcopy and histology
for a final diagnosis and, when necessary, submitted to treatment
and followed up for a minimum of 5 years.

An HPV test was performed once at 6-8 weeks of gestation and
then annually during the follow-up.

Results

Of the 31 patients with abnormal cervical cytology, in 10
cytology revealed low-grade SIL and high-grade SIL in 21.The
mean gestational age at diagnosis was 16 weeks (5-27).

The mean age of the patients was 31 years (22-38), the
mean parity 1.05 (0-4), mean age for first sexual intercourse
was 17 years (14-28), mean number of sexual partners was 3
(1-8) and 47% reported tobacco use. 

In each of the 31 patients, colposcopy visualized an
entirely detectable squamous columnar junction (SCJ) and
an ectocervical abnormal transformation zone (ANTZ). Ten
(33%) ANTZ were grade I of abnormality and 21 (67%)
were grade II.

Histological analysis of colposcopy-directed biopsies
revealed 10 (33%) cases of CIN 1, 5 (16%) of CIN 2 and 16
(51%) of CIN 3. 

The HPV test at diagnosis was positive for HPV 16 in 22
cases (71%): 1 CIN 1, 5 CIN 2 and 16 CIN 3, and HPV-
negative in 9 (29%) CIN 1 (Table I).

All patients affected by CIN 1 were followed up during
the pregnancy and postpartum for a minimum of 5 years.

A further 5 patients with CIN 2 and 11 with CIN 3 were
followed up; 5 cases of CIN 3 associated with cytological
and colposcopic abnormalities suggestive of microinvasive
lesions were submitted to an excisional procedure with
LEEP before the 16th week of pregnancy.

In 4 patients the final histological analysis of the excised
specimens confirmed the degree of the lesions that had
been characterized at the previous biopsy. In one case, the
final histological analysis revealed a microinvasive
carcinoma (stage IA1, invasion <1 mm).

The excisional procedure did not modify the duration of
pregnancy, its outcome or delivery. The first follow-up check
was performed 9 weeks after delivery and provided negative
cytological and colposcopic findings. Only the case affected
by a microcarcinoma was submitted, at 9 weeks postpartum,
to cold-knife conization. The final histological diagnosis
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Table I. Cytology, histology and HPV test results.

Initial cytology Histology HPV test

Number of patients (%) Positive Negative

Low SIL 10 (33%) CIN 1 10 (33%)  1 9
CIN 2 5 (16%) 5 -

High SIL 21 (67%) CIN 3 16 (51%) 16 - 

Total: 31 22 9

SIL=squamous intraepithelial lesion; CIN=cervical intraepithelial
lesion.



revealed a residual CIN 3 lesion. At five years follow-up the
check showed normal cytology and colposcopy findings.

On the first and second follow-up check during
pregnancy: CIN 1 lesions (10 pts) whether HPV-test
negative or HPV-test positive were confirmed with grade I
colposcopic findings and abnormal cytology; CIN 2 (5 pts)
and CIN 3 lesions (11 pts) were confirmed with grade 2
colposcopic findings and abnormal cytology.

Postpartum at the first follow-up check, a CIN 1 lesion,
HPV test-positive, showed a colposcopic grade 2, with
abnormal cytology and histology determined by subsequent
colposcopy-directed biopsy revealing a CIN 2 lesion. The
patient was submitted to LEEP and analysis of the excised
specimens confirmed the degree of the lesion. Nine patients
affected by CIN 1 lesions at the same time revealed negative
cytological and colposcopic findings.

Two CIN 2 lesions had regressed at the first postpartum
follow-up check; 3 CIN 2 lesions were confirmed with
abnormal cytological and colposcopic findings and excised
specimens using LEEP confirmed the degree of the lesion.

Eight out of 11 CIN 3 at the first postpartum check
revealed negative cytological and colposcopic findings and
3 out of 11 at the same check were confirmed with
abnormal cytological and colposcopic findings and were
submitted to an excisional procedure using LEEP; the
histological specimen confirmed the degree of the lesion.

The 5-year follow-up check revealed negative cytological
and colposcopic findings in all patients.

Discussion

An increasing incidence of high-grade squamous
intraepithelial lesion (HSIL) has been observed among
young women. Consequently, an increased number of cases
are being discovered during pregnancy. In fact, pregnancy
is an opportune occasion to submit patients who have never
had Pap smears in the past to cytological cervico-vaginal
examination.  

Controversies exist on the effect of pregnancy on human
papillomavirus (HPV) infection. Some studies suggest the
possibility that the physiological process of pregnancy
modifies certain characteristics of the mother, increasing the
risk of both infection and persistence of infection with HPV.
Whether pregnancy has an influence on the course of the
neoplasia remains unsolved. 

Recently some authors refuted the hypothesis that the
cervical trauma associated with delivery may induce
regression in the CIN lesion, since they found no correlation
between route of delivery and persistence of disease (7). 

The normal physiological alterations of the cervix make
colposcopy in pregnancy difficult and it requires a high
degree of expertise and experience on the part of the
colposcopist. The most important purpose of colposcopy is

to exclude invasive disease. On the one hand, pregnancy
tends to exaggerate the colposcopic appearance of CIN,
which might give rise to overdiagnosis (18). On the other
hand several studies have shown that colposcopy alone
without directed biopsy carries a significant risk of
underestimating the severity of the lesion (7, 19, 20). 

Cervical biopsies can be performed during pregnancy; if
the biopsy shows normal histology, re-evaluation can be
deferred until 6-12 weeks postpartum. However a
conservative management is proposed and adequate follow-
up and definitive management in the postpartum period
should be provided (21). Suspect microinvasive lesions
should be treated by an excisional procedure, no later than
the 20th-24th week of pregnancy (14). 

It is debatable whether the LEEP performed before 16
weeks influences pregnancy outcome. The percentage of
abortions among those women who did not undergone
treatment exceeds those who did (22, 23), however LEEP
does not influence the outcome of successive pregnancies
(24-26). Cervical conization during pregnancy is associated
with a significant morbidity for both mother and fetus.
Unfortunately, the introduction of loop excision of the
cervix has not been able to decrease the morbidity of the
traditional cold-knife conization in pregnancy. Recently
Robinson (27) reported a complication rate of 25%
following loop excision during pregnancy. As for cold-knife
conization, the complications were due to transfusion-
requiring haemorrhage, abortion and premature labor and
delivery (27). In our series, 5 patients were treated using
LEEP in early pregnancy. The procedure did not modify the
duration of pregnancy, its outcome or delivery. The majority
of LSILs will regress or remain stable during pregnancy.
The HSILs will persist or remain stable during pregnancy
and in postpartum and may even progress to invasive
carcinoma.

Performing high-risk HPV tests may improve the follow-
up of patients with SIL in pregnancy and postpartum in
addition to cytology and colposcopy to indicate
persistence/progression of the lesions.

Proper management and adequate follow-up should be
proposed including cytology, colposcopy and HPV test in
pregnancy and postpartum.
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