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Difficulty of cervical cancer diagnosis during pregnancy:
A case series analysis of the clinicopathological characteristics
and prognosis of cervical cancer diagnosed during
pregnancy or within 6 months after parturition
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Abstract. Due to the recent trend of women having children
at an older age, the number of pregnancies complicated by
cervical cancer has increased. In the present study, the clinical
characteristics of patients with cervical cancer complicated
by pregnancy were analyzed. The clinicopathological
characteristics and prognosis of patients with cervical cancer
during pregnancy who underwent treatment at Kyushu
University Hospital from January 2008 to December 2017
were assessed retrospectively from their medical records. The
medical information of patients diagnosed within 6 months
after parturition was also evaluated as these patients were
considered to be affected by cervical cancer during pregnancy.
A total of 19 women were diagnosed with cervical cancer
during pregnancy (median age, 33 years), three of whom were
diagnosed as negative for intraepithelial lesion or malignancy
at the initial visit to a previous clinic after pregnancy. The
tumor stage was IA1 in one patient, IB1 in 16 patients, IB2 in
one patient and IVB in one patient. The median gestational
age at the time of cervical cancer diagnosis was 13 weeks. One
patient died of cervical cancer during the follow-up period. An
additional 12 patients were diagnosed within 6 months after
parturition. The median age of these patients was 35.5 years.
Cancer screening was performed in 10 patients during
pregnancy, none of whom were diagnosed with cervical cancer,
including three patients who were negative for intraepithelial
lesion or malignancy. Of the 12 patients, one had tumor
stage A1, eight had IBI, two had IB2 and one had IIB. Three
patients experienced recurrence, of whom one died of cervical
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cancer. Advanced cervical cancer was diagnosed both during
pregnancy and within 6 months after parturition. Diagnosis of
cervical cancer during pregnancy is difficult even at an advanced
stage; however, rapid diagnosis and prompt multidisciplinary
treatment are critical. Therefore, it is necessary to improve
the accuracy of cervical cancer diagnosis, and to characterize
tumor cells and their microenvironment, during pregnancy.

Introduction

The number of pregnancies complicated by cancer is
increasing, and the incidence of any cancer development
during pregnancy was recently estimated to be 1/1,000 deliv-
eries (1). According to the International Network on Cancer,
Infertility and Pregnancy, breast cancer is the most common
malignant tumor (39%) in pregnant women, followed by
cervical cancer (13%), lymphoma (10%), ovarian cancer (7%),
and leukemia (6%) (2). Cervical cancer is the eighth most
common malignancy in women and is especially prevalent in
developing regions, with an estimated 569,847 new cases and
311,365 deaths reported in 2018 (3). In Japan, the incidence of
cervical cancer has increased, from 11,053 cases diagnosed in
1975 to 34,120 cases in 2017 (4). The spread of human papil-
lomavirus (HPV) has caused the incidence of precancerous
and cancerous cervical lesions to increase, particularly in
younger women of childbearing age (5). Cervical cancer has
recently become the most common gynecological malignancy
diagnosed during pregnancy (4/100,000 deliveries) (1). There
have been several articles on treatment recommendations
for cervical cancer in pregnant women. In addition, recom-
mended treatments are briefly referred to in the National
Comprehensive Cancer Network guidelines, version 1 (2021),
for cervical cancer (6), and the Japan Society of Gynecologic
Oncology published treatment guidelines in 2017 (7). However,
treatment decision making is often difficult, and the decision
to delay treatment until fetal maturity or initiate treatment
immediately is made based on tumor stage. On the other
hand, cervical cancer is often not diagnosed until shortly after
delivery, because cytological and colposcopic findings change
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during pregnancy, decreasing diagnostic accuracy (8). The
diagnosis and clinical course of cervical cancer complicated
with pregnancy were assessed retrospectively in this study.

Patients and methods

Patients. We reviewed the records of all patients with cervical
cancer during pregnancy or within 6 months after parturi-
tion who were treated at Kyushu University Hospital between
January 2008 and December 2017. The patients had received
no treatments prior to diagnosis. Patients were followed every
3 months during the first year after surgery, every 4 months
during the second year, biannually during the third to fifth years,
and annually thereafter (9). Follow-up included an extensive
history review, physical and pelvic examinations, Papanicolaou
smear, measurements of serum tumor markers, and imaging
studies. Clinicopathological variables [patient age, FIGO (2008)
tumor stage, histological subtype, tumor size, surgery type, and
administration of adjuvant therapy] and data on recurrence were
collected and analyzed retrospectively.

Cytological and histopathological examinations. Cytological
specimens were collected from the cervix using cotton-tipped
applicators. Because Japanese guidelines for gynecological
practice published in 2011, 2014, and 2017 recommend using
a cotton-tipped applicator for cervical cancer screening during
pregnancy. Liquid-based cytology (LBC) was performed starting
in April 2013. Ten and eight patients underwent LBC during
pregnancy and within 6 months after parturition, respectively. A
smear preparation method was applied for the remaining patients.
The conventional Papanicolaou method was employed for cell
staining, and the recommendations of the Bethesda System for
Reporting Cervical Cytology, published in 2014, was used for
diagnosis. In patients with suspicious or pathological cytology
results, punch biopsy under colposcopy was conducted for
histological evaluation. Neither HPV typing nor pl6 immunocy-
tochemistry was performed for cytological diagnosis in this study.

Ethics approval and consent to participate. The protocol
for this study was approved by Kyushu University Hospital
review board (authorization no. 622-00). All procedures
were conducted in accordance with the ethical standards of
the Institutional Research Committee of Kyushu University
Hospital, the ethical guidelines of the Ministry of Health,
Labour, and Welfare of Japan, and the 1964 Declaration of
Helsinki and its later amendments. We only analyzed the data
and medical or radiological images for which patient consent
was obtained during the first consultation at our hospital.
No patient-identifiable data were reported, and no direct
interaction with the patient was necessary.

Results

Patients with cervical cancer during pregnancy. Of
815 patients with invasive cervical carcinoma who
underwent treatment at our institute from January 2008
to December 2017, 19 were diagnosed during pregnancy
(Tables I and SI). However, three of these patients (15%)
were diagnosed as negative for intraepithelial lesion or malig-
nancy (NILM) at the initial visit to a previous clinic after

pregnancy. The median age of these 19 patients was 33 (range,
25-45) years. The tumor stage was A1 in 1 patient (5%), IB1 in
16 (85%), IB2 in 1 (5%), and IVB in 1 (5%). Ten patients (53%)
had squamous cell carcinoma, seven (37%) had adenocarcinoma,
and two (10%) had adenosquamous cell carcinoma. The median
gestational age at the time of cervical cancer diagnosis was
13 (range,4-36) weeks. All but two patients (10%) who underwent
conization alone received radical therapy: After an abortion in
10 patients (53%) (1 spontaneous and 9 artificial abortions), after
artificial premature birth in 5 (27%), and after full-term delivery
in 2 (10%). One stage IVB patient (5%) died of cervical cancer
during the follow-up period [median, 50 (range, 3-100) months].
No patient received chemotherapy during pregnancy. The
patient with stage IA1 disease (patient no. 1) underwent coniza-
tion at 18 weeks of gestation, and re-conization after full-term
delivery showed no residual lesion. One patient with stage IB1
(no. 6) who delivered her baby vaginally did not experience
recurrence, including at the episiotomy scar site. One patient
(no. 15) requested trachelectomy during pregnancy and was thus
transferred to another hospital; she underwent radical abdominal
trachelectomy at 19 weeks of gestation and caesarean section and
hysterectomy at 29 weeks of gestation.

Patients with cervical cancer within 6 months after
parturition. An additional 12 patients were diagnosed within
6 months after parturition [median, 2 (range, 1-6) months
after parturition] (Tables 1 and S1). The median age of these
12 patients was 35.5 (range, 27-40) years. Two patients (17%)
received no screening, and one was diagnosed with a cervical
fibroma during pregnancy. Cancer screening was performed in
10 patients, of whom 3 were diagnosed as NILM (25%), 2 (17%)
with atypical squamous cells of undetermined significance
or low-grade squamous intraepithelial lesions, 1 (8%) with
cervical intraepithelial neoplasia (CIN) grade 2, and 4 (33%)
with CIN grade 3. The tumor was stage IAl in 1 patient (8%),
IBI in 8 (67%), IB2 in 2 (17%), and IIB in 1 patient (8%).
Ten patients (84%) had squamous cell carcinoma, 1 (8%)
had adenocarcinoma, and 1 (8%) had adenosquamous cell
carcinoma. Seven (58%) and 2 (17%) patients were diagnosed
with cervical cancer after vaginal delivery and after caesarean
section, respectively. Multidisciplinary treatment was
conducted after diagnosis. Three patients (25%) experienced
recurrence (one patient each after vaginal delivery, caesarean
section and spontaneous abortion) during the follow-up period
[median, 60 (range, 27-77) months], of whom one stage IB2
patient died of cervical cancer. Two patients who had no
evidence of disease after treating the recurrence underwent
concurrent chemoradiation in the pelvis and para-aortic area.

Of the four patients who experienced recurrence (one with
stage VB diagnosed during pregnancy, and two with stage IB1
and one with stage IB2 diagnosed within 6 months after
parturition), the one with stage IVB and the one with stage IB2
died. The clinicopathological variables and prognosis did not
differ between the 19 and 12 patients diagnosed before and
after delivery, respectively.

Discussion

In this study, the clinical characteristics of cervical
cancer complicated with pregnancy were analyzed. The
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clinicopathological variables and prognosis of patients
diagnosed with cervical cancer during pregnancy or within
6 months after parturition were evaluated. Because the latter
patients were considered to be affected by cervical cancer
during pregnancy. We experienced 31 cervical cancer patients
who were diagnosed during pregnancy or within 6 months
after parturition among 815 patients with invasive cervical
carcinoma who underwent treatment at our institute from
2008 to 2017. Of these 31 patients, 19 were diagnosed with
cervical cancer during pregnancy, although 3 of them were
diagnosed as NILM at the initial visit to a previous clinic. An
additional 12 patients were diagnosed with cervical cancer
within 6 months after parturition, none of whom were diag-
nosed during pregnancy. Of the four patients who experienced
recurrence, two who were diagnosed with advanced cervical
cancer died of their disease.

Van Calsteren et al recommended visual inspection, cyto-
logical examination, and bimanual palpation as part of routine
antenatal care, since pregnancy represents an exceptional
opportunity for early diagnosis of cervical cancer (10). The
rate of pregnant women presenting with abnormal cervical
cytology has increased to approximately 5% of all pregnan-
cies (11); approximately 50% of cervical cancer patients are
diagnosed during pregnancy and the other 50% during the first
12 months after delivery (12).

Treatment for cervical cancer is conducted at our insti-
tute in accordance with the Japan Society of Gynecologic
Oncology guidelines (2017) for the treatment of uterine
cervical cancer (7). On the other hand, Amant et al recom-
mend different treatments depending on the gestational week
and disease stage (13). Management without pregnancy pres-
ervation is recommended for advanced cases, and radical
hysterectomy with the fetus in utero or post-hysterotomy is
preferred for operable cases. Concurrent chemoradiation is
applied for non-operable patients. Alternatively, cone biopsy
can be performed for stage A1l tumors without lympho-
vascular invasion, as a pregnancy-preserving treatment.
For stage IA1 with lymphovascular invasion, IA2, and IB1
cervical cancer, staging lymphadenectomy is recommended
and can be safely performed up to 22 weeks of gestation.
The presence of lymph node metastasis necessitates termi-
nation of the pregnancy and standard treatment depending
on the disease stage. In the absence of lymph node metas-
tasis, trachelectomy or delayed treatment after delivery
are considered for patients with stage IA2 or IB1 tumors
smaller than 2 cm (14). Trachelectomy is a fertility-sparing
surgery in which the cervix is resected and the uterine
corpus preserved; however, radical trachelectomy is not
strongly recommended during pregnancy because of a high
rate of surgical and obstetrical complications, e.g., massive
bleeding, severe intrauterine infections, and abortion (15). Of
the 31 total patients, 8 who desired to bear children under-
went fertility-sparing surgery (conization or trachelectomy)
in our retrospective study.

Han et al evaluated the attitudes and knowledge of
physicians regarding the treatment possibilities for patients
with cancer during pregnancy (16). They found that termi-
nation of the pregnancy, delayed maternal treatment, and
iatrogenic preterm delivery were the strategies most frequently
used for management of pregnant cancer patients. Although

the oncological prognosis is reportedly equivalent to that of
non-pregnant patients, pregnant cancer patients should be
treated in a multidisciplinary setting with access to maternal
and neonatal intensive care units (17).

Diagnosis is often delayed during pregnancy because
any bleeding that occurs is attributed to pregnancy-related
complications, resulting in the development of advanced-stage
cervical carcinoma that is not diagnosed until the antenatal
or postpartum period. Papanicolaou test results during
pregnancy may not be accurate because of the influ-
ence of pregnancy-associated hormones (18). In addition,
colposcopic examination is difficult, and the diagnosis of
‘atypical squamous cells, cannot exclude high-grade squa-
mous intraepithelial lesion’ was found to be less predictive
of underlying high-grade squamous intraepithelial lesions in
pregnant women compared with the general population (19).
On the other hand, p16/Ki-67 dual-staining cytology may
provide a valuable and novel approach to identify persistent
or progressive CIN in pregnant women, and it may improve
the management of abnormal Papanicolaou cytology
results during pregnancy (20). Cytological specimens were
collected using cotton-tipped applicators, and neither HPV
typing nor pl6 immunocytochemistry was performed for
cytological diagnosis in this study. On the other hand, it has
been reported that a nylon brush with a spatula can collect
more cells without causing severe adverse effects to either
the mother or fetus (21). The method of cell collection and
the diagnostics of cytological samples should be reconsid-
ered during pregnancy. In addition, patient counseling should
address the issue that risk estimation may not be precise
because of possible underestimation of disease severity
during pregnancy.

Regarding cervical cancer diagnosed shortly after
parturition, patient survival is reportedly worse and the risk
of recurrent disease much higher, especially in the case of
vaginal delivery, compared with patients diagnosed during
pregnancy. According to a multivariate analysis in a previous
study, vaginal delivery was the most significant predictor of
recurrence, followed by advanced stage (22). Carocha et al
reviewed cervical cancer patients with recurrent episiotomy
and found that 80% of those with a vaginal delivery were
diagnosed within the first 6 months postpartum (23). However,
they recommended longer-term and more vigilant follow-up
because of reports of metastasis from episiotomy scar sites being
diagnosed 5 years after parturition. Of our patients who were
diagnosed with cervical cancer within 6 months after parturi-
tion, seven and two were diagnosed after vaginal delivery and
caesarean section, respectively. Three patients experienced
recurrence (one patient each after vaginal delivery, caesarean
section and spontaneous abortion), of whom one stage IB2
patient, who was diagnosed after spontaneous abortion, died
of cervical cancer. No patients experienced recurrence at the
site of the episiotomy scar.

A lowered immune response to human papilloma virus
during the first two trimesters compared with the third
trimester or postpartum period has been suggested (24).
Although the rate of spontaneous regression of abnormal
cervical cytology detected antepartum is higher after vaginal
delivery than after caesarean delivery, frequent cytological
and colposcopic evaluations seem safe. Due to the high rates
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of CIN grade 2 or 3 persistence during the postpartum period,
Coppolillo er al recommended that all patients with CIN
grade 2 or 3 diagnosed during pregnancy undergo biopsy and
treatment if necessary during the postpartum period, with at
least 2 years of follow-up to prevent lesion recurrence (25).
Testing for high-risk HPV should be performed during
follow-up of patients with squamous intraepithelial lesions
detected during pregnancy or postpartum, in addition to
cytology and colposcopy to detect persistence/progression of
the lesions (26).

The current study had several limitations. First, only a small
number of patients from a single institution were analyzed retro-
spectively. Therefore, the adverse effects of pregnancy on cervical
cancer and prognosis were not sufficiently assessed. Second, the
high heterogeneity in the clinicopathological variables, such as
treatments and outcomes, among the patients limits explanation
of our results. However, we evaluated the clinical characteristics
of patients with cervical cancer diagnosed from the antepartum
to early postpartum period. In conclusion, diagnosis of cervical
cancer during pregnancy is difficult even at an advanced stage;
however, rapid diagnosis and prompt multidisciplinary treatment
are critical. Therefore, it is necessary to improve the accuracy of
cervical cancer diagnosis, and to characterize tumor cells and
their microenvironment, during pregnancy.
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