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ABSTRACT
Objective: In this study, we evaluated the management of cervical intraepithelial neoplasia (CIN) in
pregnant women and evaluated the postpartum
prognosis. Methods: Twenty-four pregnant women,
who were diagnosed with CIN at Ehime University
Hospital between January 2008 and October 2012,
were recruited. The mode of delivery and pathophysiological examination results in the postpartum
period were evaluated. Results: Four patients were
antenatally diagnosed with either CIN1 or CIN2. Of
these patients, CIN regressed or remained stable
during pregnancy, and there was no disease progression in the postpartum period. Nine patients were
diagnosed with severe dysplasia (CIN3) and eleven
patients had carcinoma in situ (CIS). Of these patients, 5/9 (55%) and 4/11 (36%), respectively, had
disease regression postnatally. No CIN lesion progressed to invasive carcinoma after delivery. Conclusions: We determined that many cases diagnosed antenatally with CIN regressed during the postpartum
period, regardless of the grade of CIN. We recommend a conservative management strategy with careful ante- and postpartum examinations for pregnant
women with CIN.
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1. INTRODUCTION
Cervical carcinoma is the most common malignant tumor
to be diagnosed during pregnancy, with a maximum incidence of 0.5%. Recently, Al-Halal et al. reported that
3.3 cases of cervical cancer occurred per 100,000 births,
and 130 cases of cervical intraepithelial neoplasia (CIN)
were diagnosed per 100,000 births during pregnancy [1].
An increasing incidence of CIN among young Japanese
OPEN ACCESS

women has been observed in recent years [2]. Fortunately, all pregnant women have multiple routine cytological examinations. Therefore, many asymptomatic
women can be diagnosed at early stages of CIN.
A consensus exists on the diagnosis, evaluation and
treatment of CIN in non-pregnant women [3], but such
agreement does not exist for pregnant women. Indeed,
the diagnosis of CIN during pregnancy raises questions
regarding the management of this disease. Firstly, the
interpretation of Pap smears obtained during pregnancy
can be problematic as numerous physiological changes
associated with the gravid state can lead to false positive
results. Interestingly, it has been reported that CIN during pregnancy is likely to regress in the postpartum period [2].
In this study, we studied the progression of CIN in a
cohort of pregnant women in line with the Guidelines for
Obstetric Practice in Japan as a clinical practice. The aim
of this study was to understand how CIN in pregnant
women should be managed, and how the pathophysiological findings of CIN change in the postpartum period.

2. SUBJECTS AND METHODS
We conducted a retrospective analysis of the medical
records of 24 patients who is all of the women diagnosed
with CIN and managed in accordance with the Guidelines for Obstetric Practice in Japan at Ehime University
Hospital between January 2008 and October 2012. Diagnoses and re-evaluations of disease status were made
after cytological, colposcopic and histological examinations. Repeated cytological examinations were performed
during pregnancy. All Pap smears were obtained with
cotton swabs during pregnancy and with a cytobrush
after delivery. Re-evaluations were performed 4 - 8
weeks after delivery. The mode of delivery was also recorded.
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underwent a cesarean section. The final histological diagnosis was CIS and a repeat conization was performed
2.5 months after delivery, which confirmed CIS with no
positive margin.
In total, 11 patients were diagnosed with CIS (Table
3), of which four (36%) women showed disease regression in the postpartum period. None of these patients
required a cesarean section, and none of the lesions progressed to an invasive carcinoma during or after the
pregnancy. All of the lesions that regressed did so within
the first 3 months postnatally.

3. RESULTS
The mean age of the patients was 29.5 years (range, 17 42 years). Four patients were diagnosed with CIN1 or
CIN2 antenatally. Of these patients, all pathological lesions regressed or remained stable during the pregnancy,
none of them progressed in the postpartum period. The
cervical cytology and histology results during pregnancy
and postpartum are shown in Table 1. Patient 4 had been
referred with cytological results that were suspicious of
microinvasion; she underwent conization at 15 weeks of
gestation. The histological analysis of her cervical biopsy
sample revealed CIN2.
Nine patients were diagnosed with severe dysplasia
(CIN3) antenatally (Table 2). Of these patients, 5/9
(55%) women had disease regression postnatally. Three
patients underwent cesarean sections. Case 7 underwent
cesarean section as the fetus was in the breech presentation. Case 10 underwent cervical conization at 16 weeks
of gestation because of a suspected microinvasive cervical carcinoma. Histological examination of the conization confirmed carcinoma in situ (CIS) with a positive
margin. She was followed-up using cervical cytology,
which was suspicious of a microinvasive cervical carcinoma again at 36 weeks of gestation. At this point, she

4. DISCUSSION
Over the past 20 years, the incidence of cervical cancer
in young women aged 20 to 30 years has been increased,
[4] largely as a result of an increase in the rate of human
papillomavirus (HPV) infection in this generation. Also,
the age of women at their first childbirth has been increased. Pregnancy offers young women the opportunity
to have cervical cytological screening as part of the routine recommended examination, which may be the first
time they have participated in cervical screening for cervical cancer. This could have led to the increase in the
diagnostic rate of CIN during pregnancy.
Carcinoma of the cervix is currently the most common
gynecological cancer found during pregnancy [5]. Recent
reports have shown that the overall incidence of cervical
cancer in pregnancy was 3.3 - 3.7 per 100,000 pregnancies [1,6], and pregnant women comprised 1% - 3% in
all patients with cervical cancer [7]. Cervical dysplasia
during pregnancy has been reported in 0.7 per 100 pregnancies [8]. However, the incidence of cervical dysplasia
is similar between pregnant and non-pregnant women [9].
In general, it is thought that pregnancy does not adversely influence the survival of patients with cervical
cancer [10].

Table 1. The status of 4 patients diagnosed with CIN1 or CIN2.
Patient Age

Prenatal
cytology

Prenatal Delivery Postpartum Postpartum
histology mode cytology histology

1

28

I - IIIa

CIN1

VD

I

2

32

IIIa

CIN1

CS

IIIa

CIN1

3

41

III

CIN1

CS

IIIa

CIN1

4

17

IIIa - V

CIN1-2

VD

I - III

VD: vaginal delivery; CS: caesarean section.

Table 2. The status of 9 patients diagnosed with CIN3.
Patient

Age

Prenatal
cytology

Prenatal
histology

Delivery mode

Postpartum
cytology

Postpartum
histology

5

32

IIIa

CIN3

VD

I - II

6

22

II - IIIb

CIN3

VD

II

CIN1

7

33

IIIa - IIIb

CIN3

CS

IIIa - IIIb

no disease

8

25

IIIa

CIN3

VD

IIIa

CIN2

9

29

III

CIN3

CS

II

CIN1

CS

IV

Operation

Last histology

Ablation

CIN2

CIS

Conization

CIS

10

34

IIIb - IV

Microinvasive
suspect

11

21

IIIa - IIIb

CIN3

VD

IIIb

CIN3

Conization

CIS

12

26

I - IIIb

CN3

VD

IIIb

CIS

Conization

CIN3

13

32

IIIb - V

CIN3

VD

IIIb

CIN3

Conization

CIN3

VD: vaginal delivery; CS: caesarean section.
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Table 3. The status of 11 patients diagnosed with CIS.
Patient

Age

Prenatal
cytology

Prenatal
histology

Delivery mode

Postpartum
cytology

Postpartum
histology

14

31

I - IIIb

CIS

VD

IV→II

CIN1

15

35

IIIb

CIS

VD

IIIb

16

35

III - IV

CIS

VD

IV

17

35

IIIb

CIS

VD

II

18

34

I - IIIb

CIS

VD

19

35

IIIb

CIS

20

26

IIIb

21

28

22

Operation

Last histology

CIN3

Conization

No lesion

CIN1

Conization

CIN2

II

CIS

Conization

CIS

VD

IIIb

CIS

Conization

CIS

CIS

VD

III

CIN3

Conization

CIS

IV

CIS

VD

IIIb

CIN3

Conization

CIN3

33

IIIb - IV

CIS

VD

V

CIS

Conization

CIN3

23

21

IIIb - IV

CIS

VD

IIIb

CIS

Conization

CIS

24

34

IV

CIS

VD

IIIb

CIS

Conization

CIS

VD: vaginal delivery; CS: caesarean section.

As a result of the high estrogen state in pregnancy, the
uterine cervix undergoes dramatic physiological changes.
Therefore, the interpretation of Pap smears obtained
during pregnancy can be problematic, leading to false
positive results. Therefore, the sensitivity of this investigation in pregnancy ranges from only 70% to 84% [11].
Microscopic eversion of the transformation zone and
exposure of columnar cells to the acidic vaginal pH can
also causes squamous metaplasia, which may be falsely
interpreted as dysplasia. The changes seen with AriasStella reaction may also resemble endocervical adenocarcinoma [12]. It is therefore essential to inform the
cytopathologists who interpret Pap smears when the patient is pregnant.
The physiological changes of pregnancy also make the
interpretation of colposcopy difficult if performed during
pregnancy. The most important purpose of colposcopy is
to exclude the presence of invasive cancer. However,
pregnancy tends to exaggerate the colposcopic appearance of CIN, which might give rise to overdiagnosis.
[13].
As a result of these reasons, the diagnosis of CIN during pregnancy poses several management problems, particularly in the decision of whether or not to treat the
lesion during the pregnancy.
In this study, we managed the disease in accordance
with the Guidelines for the Obstetric Practice in Japan.
[14] As a result, no CIN lesion progressed to invasive
carcinoma during pregnancy or after delivery. Additionally, there were no major complications in this cohort
during pregnancy.
Some authors have reported high rates of regression of
CIN postnatally, ranging from 47% to 70% [15-18]. Our
Copyright © 2013 SciRes.

data was in accordance with these previous findings, as
the disease of 5/9 (55%) patients diagnosed with severe
dysplasia during pregnancy regressed postnatally. CIS is
more likely to progress to invasive cancer. However, we
observed that 4/11 (36%) patients diagnosed with CIS
had disease regression, and none developed invasive
carcinoma either during pregnancy or postnatally. The
epithelial and hormonal changes that occur during the
postpartum phase, particularly in women who are breastfeeding, may mask lesions, which could account for the
higher reported rates of regression reported [15,19].
The route of delivery is also an important consideration. Some authors have reported a higher rate of regression of cervical dysplasia is associated with vaginal delivery compared to cesarean sections [20]. Coppola et al.
refuted the hypothesis that the cervical trauma associated
with delivery may induce regression in the CIN lesion, as
they found no correlation between the route of delivery
and the persistence of the disease [21]. We could not
perform a statistical analysis regarding the type of delivery, as cesarean sections were only performed in three
patients.
It is recommended that a re-evaluation using cytology
and colposcopy should be performed 4 - 8 weeks after
delivery. Our data revealed that postpartum spontaneous
regression observed within 3 months. On the other hand,
Kaplan et al. reported that patients with antepartum lowgrade squamous intraepithelial lesion (LSILs) or highgrade squamous intraepithelial lesion (HSILs) have a
high risk of disease recurrence 5 years later [22].
In conclusion, we demonstrated that the majority of
CIN2 regressed or remained stable during pregnancy, On
the other hand, CIN3 persisted during pregnancy and
OPEN ACCESS
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postnatally despite the route of delivery. As mentioned
above, it is important that conservative antepartum management with postpartum re-evaluations, regardless of
the route of the delivery, as we remain unable to predict
which lesions are more likely to regress. Conization for
persistent lesions is recommended after 3 months postpartum. However, the discussion is limited because of
the small sample size. Further large-scale examination is
needed.
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