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Introduction

Human papillomavirus (HPV) is a sexually
transmitted infection that has an important role in
cervical cancer development [1], [2]. The highest
risk for HPV infection is in women between 20 and
35 years of age; however, it may occur in younger or
older women [3], [4]. The incidence of progressive HPV
infection, which is associated with the development of
CIN, is highest in 20-25 years old women [5].

The incidence of CIN has been reported from
1.31t02.7/1000 pregnancies [6], [7]. The progression rate
to cervical cancer of women with CIN 2 and CIN 3 was
2-5 times higher than normal cervix [8]. The previous
studies showed that the possibility of regression among
pregnhant women on CIN 1 was between 32% and 69 %;
CIN 2—-3 were between 16.7% and almost 70% [5]. Based
on a study by Kose and Naki [9] about untreated CIN
lesions, CIN 1 regression, persistence, and progression
rates were 60%, 40%, and 10%, respectively; however,
for CIN 2, these were 40%, 40%, and 20%, respectively.
The prognosis of CIN 3 to be invasive cancer was more
than 12%. Therefore, cervical cancer screening program
is very important and associated with marked reductions
in cervical cancer incidence [10].

BACKGROUND: Human papillomavirus (HPV) has an important role in cervical cancer development and the
incidence of cervical intraepithelial neoplasia (CIN) was 1.3-2.7/1000 pregnancies. The HPV and its treatments such
as loop electrosurgical excisional procedure (LEEP) or large loop electrosurgical excisional procedure (LLETZ) have
an association with poor obstetric outcomes.

CASE REPORT: Here, we present four case studies of successful live birth after treatment of CIN. We reported that
four patients had been performed LLETZ, with abnormal colposcopy results and liquidbased cytology results were
one ASCUS, one ASCH, and two HSIL. The histopathology results were one CIN 1, one CIN 2, and two CIN 3. There
was a higher rate of pregnancy for treated women than untreated women. The higher the CIN grades, the more
prevalence of cesarean section rate.

CONCLUSION: The HPV testing or cotesting at 3-year intervals is recommended after treatment due to the sensitivity
of HPV testing. Although pregnancy could delay the progression of precancerous lesions, it is recommended to follow
the individualized algorithm in the ASCCP guideline to reduce the risk of cervical cancer progression.

Some evidence showed that there is a
relationship between excisional treatments for CIN such
as loop electrosurgical excisional procedure (LEEP)
or large loop electrosurgical excisional procedure
(LLETZ) and poor obstetric outcomes including low
birth weight and preterm birth [6]. The HPV itself may
have an association with preterm premature rupture of
membranes (PPROM) and other adverse pregnancy
outcomes [11].

This case series would like to present women
who had been successfully pregnant after treatment of
CIN and associated outcomes also surveillance after it.

Case series
Patient 1

A 31-year-old P2A0 woman had been
performed LLETZ in 2016 due to ASCH results on
liquid-based cytology (LBC) and positive high-risk
HPV (type 66/88). The histopathology result confirmed
CIN I. She underwent annual cotesting with a result
of negative LBC and high-risk HPV. Three years after
LLETZ, she got pregnant in 2019 and at the age of
31 years old delivered a term baby spontaneously with
a birth weight of 3500 g. She had hormonal injection
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contraception as a family planning method. One year
later, she did not have any complaints such as post-
coital bleeding or vaginal discharge and she underwent
an LBC test with a negative result. She was planning for
cotesting in 3 years.

Patient 2

A 34-year-old P2A0 woman had been
performed LLETZ in 2017 due to HSIL result on LBC,
negative high-risk HPV, and abnormal colposcopy
(high-grade lesion). The histopathology result from
LLETZ confirmed CIN 2. A year later in 2018, she was
performed normal colposcopy with negative LBC result.
Then, at the end of 2018, she got pregnant and in the
following year at the age of 33 years old, delivered a
term baby by cesarean section due to preeclampsia.
The birth weight was 3100 g. She had a condom as
a family planning method. Annually, she did not have
any complaints such as post-coital bleeding or vaginal
discharge and she underperformed normal colposcopy
and negative LBC results. She was planning for
cotesting in 12 months.

Patient 3

A 35-year-old P3A1 woman had been
performed LLETZ in 2017 due to ASCUS results
on LBC and positive high-risk HPV (type 52). The
histopathology result confirmed CIN 3. After that, she
was followed up with negative LBC, negative high-
risk HPV. Two years later in 2019, she got pregnant
and at the age of 34 years old delivered a term baby
by cesarean section due to a previous C-section,
not in labor. The birth weight was 3000 g. She had
condoms as a family planning method. Annually,
she complained vaginal discharge with abnormal
colposcopy (low-grade lesion), ASCUS on LBC result,
and negative high-risk HPV. She was planned for
cotesting in 1 year.

Patient 4

A 38-year-old P4A0 woman had been
performed LLETZ in 2016 due to HSIL result on
LBC and positive high-risk HPV (type 33). The
histopathology result confirmed CIN 3. After that, she
was followed up with normal colposcopy, negative
LBC, negative high-risk HPV. One year later in 2018
after LLETZ, she got pregnant and at the age of
36 years old delivered a term baby by cesarean section
due to PPROM on 34 weeks and oligohydramnios.
The birth weight was 2200 g. She had sterilization as
a family planning method. After that, she did not have
any complaints of vaginal discharge or bleeding.
One year after, she was follow-up with normal LBC
and negative high-risk HPV. She was planning for
cotesting in 3 years.

Discussion

In our case series, four women with one
ASCUS, one ASCH, and two HSIL were reported. One
patient had been performed LLETZ due to ASCUS,
one patient due to ASCH result, and two patients due
of HSIL based on LBC; with histopathology result from
ASCUS patients were CIN 3, patient with ASCH was
CIN 1, and two patients with HSIL showed a result of
CIN 3. The study by Jin et al. [12] showed that LEEP
has an association with the risk elevation of preterm
birth, PPROM, and low birth weight. They also found
that LEEP did not have a significant association with
increased risk of cesarean section, perinatal mortality,
stillbirth, and neonatal mortality, neonatal intensive
care unit admission, and labor induction. In our cases,
all of them got pregnant and have good pregnancy
outcomes. They got pregnant in one until 3 years after
going through excision procedure or colposcopy only.
Three pregnancies delivered a term baby and another
one was preterm due to PPROM. Three patients
delivered the baby by cesarean section due to obstetric
indication without regarding the status of precancerous
cervical lesion.

From four patients, the age distribution of the
patient during pregnancy and delivery varied between
31 and 38 years old. Moreover, in this case, series all
patients were having multiparity status, ranging from
parity two to parity four. Therefore, education of family
planning programs should be incorporated into the
management to apply a holistic approach for women
with a precancerous cervical lesion in reproductive
age. In this case series, following delivery of baby,
one patient underwent sterilization, two patients used
barrier contraception, and one patient used injection
hormonal contraception.

Even though the patients in this case series
had advanced maternal age that was associated with
adverse pregnancy outcomes, yet only one patient had
sterilization that had a 0.5% unintended pregnancy
rate while none other used long-term contraception
method. Instead, the other one patient used injection
hormonal contraception with a 6% unintended
pregnancy rate, and the other two patients used the
condom method with an 18% unintended pregnancy
rate [13]. Studies had shown that advancing maternal
age was associated with miscarriage, chromosomal
abnormalities, fetal growth restriction, preeclampsia,
and gestational diabetes. Advancing maternal age is
a strong independent risk factor for miscarriage with
the lowest risk of first-trimester loss of 8-10% at the
age of twenties that undergo steep rise from the age
of 30. The rate of first-trimester loss reached 17-25%
in women aged 35-40 years old. Furthermore, the risk
of chromosomal abnormality increased exponentially
from the age of 35 to 39 years old reaching 0.8—1.3%.
The same applied to the incidence of fetal growth
restriction that has increased odds ratio of 1.2—1.6 from
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the age of 35 to 40 years old. Maternal complications
also increased with increasing age because the risk
for preeclampsia and gestational diabetes mellitus
increased continuously [14]. Therefore, it was important
for the patients in this case series with advanced
maternal age and no desire for future fertility to opt
for a long-term or permanent method of contraception
for safe motherhood during visits for follow-up of the
cervical precancerous lesion.

Based on a retrospective study by He et al. [8],
the rate of cesarean section was associated with CIN
grades that elevation of CIN grades would increase the
prevalence of cesarean section rate. Of 88 pregnant
women, 56 (63.6%) patients have performed a
cesarean section. They also explained that there was
no significant difference between pregnant women
with CIN or cervicitis and the occurrence of PROM,
polyhydramnios, cervical laceration and postpartum
hemorrhage, placental abruption, low birth weight,
neonatal deformity, and asphyxia. On the other side,
there was higher premature infants and oligohydramnios
incidence in pregnant women with ASCUS than in the
cervicitis group [8].

Kalliala et al. [15] presented the first pregnancy
and live birth incidence was significantly increased after
CIN treatment. There was no increase in the incidence
of pregnancy termination, extrauterine pregnancy,
miscarriage, and molar pregnancy after the treatment.
They also commented that CIN treatment did not
decrease the incidence of pregnancy and more pregnant
women had a live birth after treatment [15]. However, in
a study by Kyrigou et al. [4], the pregnancy rate after
CIN treatment was presented. There was a higher rate
of pregnancy for treated women than untreated women.
In our study 1-3 years after treatment, the patient got
pregnant. There were similar rates between treated and
untreated women in total and first-trimester miscarriage,
butincreased second-trimester miscarriage risk, ectopic
pregnancy, and termination were associated with the
CIN treatment [4]. Therefore, in our cases, there was a
normal phenomenon that our patients of reproductive
ages got pregnant after CIN treatment.

Pandey et al. [3] and Nimrodi et al. [16] study
concluded that there is no association between HPV type
and pregnancy complications such as PROM, PPROM,
preterm birth, preeclampsia, placental abruption, and
cervical insufficiency. Itis hypothesized that the biological
behavior of high-risk HPV in pregnant women was less
aggressive compared with non-pregnant women. This
study evaluated Ki-67 and p16 immunostaining, which
can be useful indicators of HPV infections and lesion
severity, especially for HR-HPV. Ki-67 and p16 had less
expression in pregnant women and these results suggest
that pregnancy can exhibit cellular protein expression that
has a role in the carcinogenic process [17]. Different from
both studies above, the meta-analysis study by Niyibizi
et al. [18] found that HPV was associated with preterm
birth and also PPROM significantly. They also said that

HPV may also relate to fetal death, IUGR, and low birth
weight. The study by Hong et al. [19] also found that there
was no significant difference between pregnant women’s
abnormal LBC or HR-HPV-positive and normal pregnant
women. They also commented that HPV positive may be
associated with preterm birth. Meta-analysis suggested
that pregnant women previously treated by LLETZ are
at approximately twice the risk of preterm birth than
pregnhant women, in general [20]. In our case series,
one of the patients was delivered the baby prematurely
due to PPROM.

The 2019 ASCCP guidelines are the guidelines
forcervical cancer screening abnormalities management
and these guidelines use equal management for equal
risk principle. The risk calculation is based on the risk
of the patient developing cervical cancer and 5-year
risk of CIN progression [21], [22]. Perkins et al. [21]
also announced that the more frequent surveillance
and treatment are highly recommended for higher
progressive risk patients. On the other side, the lower
risk patient can wait for colposcopy and do longer
intervals of follow-up, but still, need a return to routine
screening [21]. The management of precancerous
cervical based on risk is shown in Figure 1 [22].

Look at Immediate CIN3+
risk and find the correct
management.

Treatment or

25-59%
(immediate CIN3+ risk)

Yes Colposcopy
4-24%
(immediate CIN3+ risk)

Is Immediate
CIN3+ risk
greater than 4%?

Look at 5-year CIN3+ risk
and find the surveillance
interval.

Return in 3 years

0.15-0.54%
(5-year CIN3+ risk)

Return in 5 years
<0.15%
(S-year CIN3+ risk)

Figure 1: Determining suggested management based on calculated
CIN3+ risk [19]

The study by Pitner et al. [1] explained that high
regression rates of colposcopy and LBC result after
delivery. By 8 weeks after delivery, regression of the
disease with Pap smear showed 63% and 53% normal
LBC result, only 3% had progression. On the other
sides, 15 patients have performed a colposcopy-guided
biopsy and showed 67% HSIL, 13% LSIL, and 7%
invasive carcinoma 8 weeks after delivery [1].

A faster treatment is preferred for 25 years or
older non-pregnant patients with HSIL and concurrent
positive testing for HPV genotype 16 (HPV 16) and
the patients with HPV-positive HSIL regardless of HPV
genotype that never or rarely screened [21].
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Surveillance with HPV testing or cotesting
at 3-year intervals for a minimum of 25 years is
recommended after treatment and initial post-treatment
management of histologic HSIL, CIN 2, CIN 3, or AlS.
However, it is still acceptable with consideration of the
patient’s life expectancy of Perkins et al. [21].

Surveillance with only cytology is acceptable
if HPV testing or cotesting is not available. Cytology is
less sensitive than HPV testing for pre-cancer detection
and is recommended more often. When HPV testing
or cotesting is recommended annually, cytology is
recommended at 6-month intervals. However, when
HPV or cotesting is recommended for 3-year intervals,
the annual cytology is the recommendation [21]. On
our cases, annually after delivery, these patients had
been observed by LBC and/or colposcopy. It should be
conducted by cotesting in 3 years, except case with CIN
2 on histopathological without data of annual follow-up
with cotesting in 12 months.

For the first, second, and fourth patients, which
had negative LBC tests, cotesting should be conducted
12 months or 3 years based on screening status.
HPV testing is preferred due to its sensitivity. Routine
screening with cytology is performed every 3 years if
the cytology result is negative for the second cotesting.
If cytology result is more than ASC or HPV testing is
positive, the patients should be performed colposcopy.
The third patient, which had an ASCUS LBC result, had
been performed colposcopy and got a normal result
of colposcopy. HPV testing is preferred to see the risk
of this patient. Cotesting is should be done for 3 years
regarding negative high-risk HPV. Therefore, the patient
had an individualized algorithm based on CIN status on
histopathological results and the management should
follow ASCCP guidelines.

Conclusion

The cervical precancerous lesion does
not decrease the rate of pregnancy; however,
treatment of CIN will increase the pregnancy rate
and it is not associated with obstetric complications.
Although pregnancy will delay the surveillance of
precancerous lesions, it is recommended to follow
ASCCP guidelines to decrease the risk of progressing
to cervical cancer.
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