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Background: This study aims to investigate clinicopathological factors associated with survival rate and 
treatment of patients with cervical cancer during pregnancy (CCP).
Methods: A total of 92 patients diagnosed CCP were retrospectively reviewed. One patient was from 
Nanfang Hospital of Southern Medical University, 5 patients were from Tongji Hospital, and 86 patients 
were from case reports in the PubMed database from 1961 to 2019. Patients and tumor characteristics 
were evaluated. Kaplan-Meier and Cox regression methods were used to analyze the 5-year disease-specific 
survival (DSS). 
Results: Most patients (73 cases) were stage I according to the 2018 International Federation of 
Gynecology and Obstetrics (FIGO) standards. Twelve patients (13.04%) terminated pregnancy once 
diagnosed. These patients were diagnosed at the mean gestational age (GA) of 11±3 weeks, during early 
pregnancy. For the rest of the patients (80 cases) who continued pregnancy, the mean GA was 35±2 weeks at 
delivery. There was a significant difference in survival whether the treatment was performed once diagnosed 
or not. The 5-year DSS was 75% in adenocarcinoma (AC), 68.5% in squamous cell carcinoma (SCC), and 
43.7% in the rare subtype. Among the 38 patients who underwent neoadjuvant chemotherapy (NACT), one 
patient suffered from spontaneous abortion, and one baby experienced acute myeloid leukemia (AML) ex-
FAB (French-American-British)-M7 subtype and received bone marrow transplantation. Other delivered 
newborns showed no abnormality or malformation. Cox multi-factorial analysis demonstrated that tumor 
size (2 cm) was an independent overall survival predictor for CCP patients (P<0.05).
Conclusions: Tumor size was an independent prognostic factor of survival in CCP patients. Pregnancy has 
adverse effects on the prognosis of cervical cancer. Personalized treatment is a priority for CCP patients.
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Introduction

Cervical cancer is the most common gynecological 
malignant cancer diagnosed during pregnancy (1). 
According to the patient population studied, cervical cancer 
during pregnancy (CCP) was reported in approximately 
every 10,000 pregnant women (2). Among all cervical cancer 
patients, approximately 1–3% of patients were pregnant at 
the time of diagnosis (1,3). As the management of CCP is 
complex, a multidisciplinary discussion is imperative among 
gynecological surgeons, medical oncologists, radiation 
oncologists, pathologists, obstetricians, neonatologists, and 
patients themselves (4). 

For CCP treatment, physicians have to consider both 
fetal preservation (if possible) and the potential loss of 
reproductive ability as a consequence of cancer therapy. 
Due to the difficulties encountered in the treatment of 
CCP, there is currently no unified treatment guide around 
the world. Additionally, there is much controversy in the 
handling of CCP. Amant et al. recommended that the 
management of CCP should refer to French and European 
consensus meeting guidelines (1). Additionally, optimal 
oncologic therapy, as well as preservation of healthy fetuses, 
should also be taken into consideration. Treatment options 
including conservative and surgical approaches are based on 
tumor size; lymph node involvement, gestational age (GA), 
and the patients’ wish to continue the pregnancy or not (5). 
Still, many questions about the prognosis and management 
of CCP remain unanswered. Does pregnancy have a 
deleterious effect on the prognosis of cervical cancers? 
Under what circumstances can the treatments be delayed 
until fetal maturity? This being the case, a retrospective 
review of 92 CCP patients was performed to help solve 
these questions.

Methods

Patients

A total of 92 patients with CCP were enrolled in this 
study. One patient diagnosed in 2006 was identified by 
the Gynecology Department of Nanfang Hospital of 
Southern Medical University (Guangzhou, Guangdong 
Province, China). Five patients diagnosed from 2001 to 
2006 were admitted to the Gynecology Department of 
Tongji Hospital Affiliated to Huazhong University of 
Science and Technology (Wuhan, Hubei Province, China). 
The remaining 86 patients were collected from case-series 

reported in the literature from the PubMed database from 
January 1961 to January 2019 (6-11), using the search 
terms “pregnancy” and “cervical cancer.” All patients were 
selected based on the following criteria: availability of 
conclusive histopathologic diagnosis as adenocarcinoma 
(AC), squamous and rare subtypes including small-cell 
carcinoma (12-14), large-cell neuroendocrine cervical 
carcinoma (15), rhabdomyosarcoma (16), clear cell 
carcinoma (17), and glassy cell cervical carcinoma (18); no 
previous malignant disease or a second primary tumor; and 
with complete clinical pathology and follow-up data. The 
diagnosis of cervical cancer was confirmed using a biopsy.

By reviewing the individual patient demographic and 
tumor characteristics, an attempt was made to exclude cases 
that may have been included in two or more publications. 
The individual patient data were abstracted from the 
text and tables in the publications but not extrapolated 
from the figures. Patients and disease characteristics were 
evaluated, including the age of diagnosis, 2018 International 
Federation of Gynecology and Obstetrics (2018 FIGO) 
stage, lymph node involvement, lymph-vascular space 
invasion, tumor size, histological subtype, treatment 
strategies, mode of delivery, and neonatal outcomes. This 
study was approved by the Medical Ethics Committee 
of Nanfang Hospital of Southern Medical University. 
Informed consents were obtained from the parents of the 
six patients enrolled.

Statistical analysis

Statistical analysis was performed using SPSS 22.0. Kaplan-
Meier life table analyses were used to analyze the significant 
clinical and pathologic risk factors for survival. Independent 
prognostic factors predictive of survival were analyzed using 
Cox regression methods. All tests were two-tailed, and P 
value <0.05 was considered significant.

Results

Basic clinical information of 92 CCP patients

To synthetically investigate prognostic factors of survival for 
the enrolled patients, demographic and tumor characteristics 
were assessed (Table 1). The predominant histological 
cell type for the patients was squamous cell carcinoma  
(SCC) (19). Most patients were grouped into 2018 FIGO 
stage IB (41 IB1 and 24 IB2) (20). The distribution of 
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stages diagnosed and treated in each trimester was then 
studied (Table 2). Most diagnoses were made during the 
second trimester (60 patients, 65.22%) and most treatments 
were performed in the third trimester (41 patients, 
44.57%). For 24 patients, the treatments were performed 
during the second or third trimester to prolong GA. The 
average GA week of these 24 patients was 35±2 weeks. 
Thirty-six patients underwent neoadjuvant chemotherapy  
(NACT) (8-11,21-25).

Survival outcomes

Among the 92 CCP patients, except for 12 patients 
(reported cases) (26,27) whose pregnancies were terminated 
by artificial termination, two of the patients suffered 
from spontaneous abortion (6,28), one baby experienced 
acute myeloid leukemia (AML) ex-FAB (French-
American-British)-M7 subtype and received bone marrow 
transplantation, and two cases were not mentioned in 
articles (3,29). The other 75 had viable children without 
abnormality or malformation (Table 1) .  The most 
frequent mode of delivery (76 patients, 82.6%) was a 
cesarean section. Two patients had a vaginal delivery with 
neonatal death (6,30). The range of gestation was 26±2 to  
38±3 weeks. 

Of the 12 patients who selected artificial termination of 
pregnancy after CCP was confirmed by pathological biopsy, 
one was a rare pathological type, two cases were AC, and 
the rest were SCC. For the nine cases of SCC, one case was 
in 2018 FIGO stage IIIA stage; therefore, radical surgery 
was selected. Seven patients were in 2018 FIGO stage IB2 
(tumor diameter >2 cm) and one patient was in 2018 FIGO 
IB1. Radical hysterectomies with cesarean sections were 
performed in these 12 cases.

To illustrate whether pregnancy has a deleterious effect 
on the prognosis of cervical cancers, we divided 92 patients 
into two groups according to treatment timing (Table 3): 
one underwent treatment delay until fetal maturity (delayed 
treatment); the other received treatment immediately when 
diagnosed of CCP (not delayed) (31), including treatment 
after pregnancy termination or during pregnancy (32). The 
5-year DSS for delayed treatment was 61%. Meanwhile, the 
no delay group was 86% (P<0.05). There was a significant 
difference in survival whether the treatment was performed 
once diagnosed or not.

Table 1 Clinical characteristics of pregnant patients with cervical 
cancer

Characteristic n

Number of patients 92

Median age, years (range) 30.63 [18–40]

Histologic type

Squamous cell carcinoma 50

Adenocarcinoma 22

Rare sub-type 20

FIGO stage

IA 8

IB 65

IB1 41

IB2 24

II 14

III 4

IV 1

Number of patients with delayed therapy 20

Median delay in therapy, weeks (range) 21 [6–28]

Mode of treatment

CN + CT 6

CN + LD + RH + CT 21

NACT + CT + RT 6

NACT + RH + CT 39

ACT + LD + RH + CT 8

TP + RH 21

Mode of delivery

Vaginal delivery 2

Cesarean section 76

Term of pregnancy

Artificial termination of pregnancy 12

Spontaneous abortion 2

Number of children alive 76

FIGO, International Federation of Gynecology and Obstetrics; 
CN, conization; RH, radical hysterectomy; NACT, neoadjuvant 
chemotherapy; CT, chemotherapy; RT, radiotherapy; LD, 
lymphadenectomy; TP, therapeutic interruption of pregnancy.



Ma et al. Cervical cancer during pregnancy

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(11):241 | http://dx.doi.org/10.21037/atm.2019.04.76

Page 4 of 9

Table 2 Distribution of stages diagnosed and treated in each trimester

FIGO stage
Trimester at diagnosis (n) Trimester at treatment (n)

First Second Third First Second Third Postpartum

IA 2 3 3 1 1 4 2

IB 12 45 8 3 11 41 10

II 4 9 1 1 8 4 1

III 1 2 1 1 1 1 1

IV 0 1 0 0 0 1 0

Total 19 60 13 6 21 51 14

Percentage % 20.65 65.22 14.13 6.52 22.83 55.43 15.22

FIGO, International Federation of Gynecology and Obstetrics; First: ≤12 weeks; Second: 12±1 to 27±6 weeks; Third: ≥28 weeks.

Other risk factors for patient survival

To analyze the relationship between 5-year DSS and tumor 
characteristics, the follow-up survey was studied (Table 3). 
The 5-year DSS of patients with tumor size ≤2 and >2 cm 
was quite different (P<0.001; Figure 1). In multivariate 
analysis, tumor size was an independent prognostic factor 
for improved survival (P<0.05; Table 4). In addition, as to 
patients with information on lymph node involvement, the 
5-year DSS for lymph node or no lymph node dissection 
was 47.6% and 70% respectively (P<0.05). For histological 
subtype, the 5-year DSS for SCC, AC, and rare sub-type 
was 68.5%, 75%, and 43.7% respectively.

Treatment modalities

To look for better strategies, treatment programs of 
the 92 cases were evaluated. Radical hysterectomy with 
pelvic lymphadenectomy, which is widely used in total 
hysterectomy and lymph node dissection and is the most 
important surgical procedure, was performed immediately 
after cesarean section. In this study, 80 patients (86.96%) 
underwent the procedure, among whom 39 received 
neoadjuvant chemotherapy before the operation. From the 
literature collected, 19 patients (20.65%) were found to have 
lymphatic metastasis (30,33,34). Eight patients received 
2–4 cycles of adjuvant chemotherapy either combined with 
lymphadenectomy during the second and third trimester. 
NACT was the primary treatment in patients with stage 
IB and III–IV for 54 patients. Among the 54 patients, one 
patient suffered from spontaneous abortion, and one baby 
experienced AML ex-FAB (French-American-British)-M7 
subtype and received bone marrow transplantation. The 

other 51 fetuses were safely delivered by cesarean section 
(Table 1).

Discussion

Emerging evidence has indicated that cervical cancer is the 
most frequently diagnosed malignancy during pregnancy (1). 
Cervical cancer during pregnancy represents an important 
challenge because of its impact on fetal development, 
d i f f i cu l t i e s  in  CCP management ,  and  unknown 
oncologic outcomes (35). Thus, we sought to investigate 
clinicopathologic factors associated with survival rate and 
the management of CCP so as to provide alternatives for 
CCP treatment. From 92 patients enrolled in this report, 
we arrived at three conclusions that were different from 
those previously reported. First, our data showed that 
tumor size was an independent prognostic factor. Second, 
pregnancy may be harmful to the progression of cervical 
cancer. Finally, our report showed little benefit associated 
with chemotherapy in the treatment of this disease.

The key prognostic predictors of CCP patients are 
GA, local extension, histological subtype, and lymph node 
involvement (4,36,37). Previous analyses identified the 
stage of this disease as the only significant prognostic factor  
(38-40). However, in this report, the majority of patients 
were stage I (79.35%); therefore, the stage showed little 
relevance with patient survival in this case (P=0.201). 
Tumor size was an independent prognostic factor (P<0.05), 
suggesting that whether the tumor size >2 or ≤2 cm was 
significant to the survival of CCP patients. It is well 
known that tumor size and lymph node involvement are 
independent prognostic factors for CCP; however, lymph 
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node metastasis was not identified as an independent factor. 
We considered that this might be caused by the limited 
samples enrolled in this study.

Regarding histological subtypes, Morice et al. (24) argued 
that conventional subtypes such as squamous-cell, AC, 
and adenosquamous lesions have the same prognosis (37). 

Rare subtypes such as small-cell carcinoma showed a poor 
prognosis. Our results showed little difference between 
squamous and AC subtypes, and the survival of rare subtype 
cervical cancers is worse than that of cervical SCC and AC 
in stage III–IV.

There is some controversy in the effects of pregnancy 

Table 3 Demographic and pathologic characteristics with associated 5-year DSS

Characteristic No. (%) 5-year DSS P value

Age at diagnosis (years) <0.05

>35 18 (19.57) 100%

≤35 74 (80.43) 56.5%

Region 0.225

Asia 28 (30.44) 80.8%

America 12 (13.04) 80%

Europe 52 (56.52) 54.8%

Stage

IA 8 (8.69) 100%

IB1 24 (26.09) 75.3%

IB2 41 (44.57) 50%

II 14 (15.22) 33.33%

III–IV 5 (5.43) 20%

Tumor size <0.001

≤2 cm 19 (20.65) 100%

>2 cm 73 (79.35) 46%

Lymph node involvement <0.05

Yes 18 (19.57) 47.6%

No 74 (80.43) 70%

Histological sub-type

Adenocarcinoma 22 (23.91) 75%

Squamous 50 (54.35) 68.5%

Rare 20 (21.74) 43.7%

Lymphovascular space invasion 0.128

Yes 14 (15.22) 58.4%

No 78 (84.78) 87.9%

Treatment timing <0.05

Delayed 20 (21.74) 61%

Not delayed 72 (78.26) 86%

DSS, disease-specific survival.
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on the progression and prognosis of cervical cancer. 
Hecking et al. (39) showed that pregnancy could accelerate 
tumor cell proliferation. The mechanical action of cervical 
dilatation during delivery made it easy to cause the spread 
of cancer emboli which are then prone to metastasize 
through pelvic lymph nodes and blood circulation (41). 
In contrast to this, however, Morice et al. (37) showed 
that pregnancy did not affect the survival of women with 
cervical cancer. Meanwhile, European recommendations 
state that pregnancy should be preserved whenever  
feasible (37). However, in our results, the 5-year DSS 
for patients whose treatment was prolonged to fetal 
maturity was lower than for those who received treatment 
immediately after diagnosis. Thus, we suppose that 
pregnancy may have a deleterious effect on the prognosis of 
cervical cancer.

Recently, NACT has been administered to patients 
with locally advanced cancer to improve outcomes (42,43). 
According to the International Gynecologic Cancer 
Society (IGCS) and the European Society of Gynecologic 
Onco logy  (ESGO)  Guide l ines  (1 ) ,  neoad juvant 
chemotherapy until fetal maturity is recommended for 
patients with FIGO stage IB1 tumors (>2 cm) and negative 

nodes. Song et al. (44) demonstrated that neoadjuvant 
platinum-based chemotherapy could be a favorable choice 
for the management of patients with cervical cancer 
during the second and third trimesters. To reduce the side 
effects of chemotherapy, cisplatin might be good to use 
as monotherapy in these patients. In our study, although 
adjuvant chemotherapy was the main treatment during 
the third trimester of pregnancy, 5.26% of the women 
(2/38) underwent a spontaneous abortion, and one baby 
experienced AML ex-FAB (French-American-British)-M7 
subtype and received bone marrow transplantation. 
Therefore, one hypothesis is that NACT showed toxicity 
to the infants. It is difficult to draw the conclusion that 
adjuvant chemotherapy may improve the overall survival 
and progression-free survival of CCP patients. However, 
NACT followed by RH for the treatment of locally 
invasive cervical cancer has emerged as an alternative to 
concurrent chemo-radiotherapy (22,25) in recent years. 
It is also currently the standard therapeutic approach (3). 
Future studies aimed at characterizing the effectiveness and 
deleteriousness for mothers may be warranted.

For CCP management, radical vaginal trachelectomy 
is commonly considered as a potential treatment option in 
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Figure 1 Relationship between FIGO stage and tumor size associated with 5-year disease-specific survival (DSS) in cervical cancer patients 
with pregnancy. (A) The 5-year disease-specific survival (DSS) for patients with stage IA, IB1, IB2-II, and III–IV was 100%, 75.3%, 50%, 
and 20%, respectively; (B) if tumor size ≤2 cm, patients were alive and free of disease.

Table 4 Multivariate analysis for independent predictors of survival

Variables Odds ratio 95% CI P value

Stage* 0.353 0.072–1.739 0.201

Tumor size** 3.368 1.045–10.859 <0.05

Radical hysterectomy*** 2.906 0.833–10.134 0.094

*, IA vs. IB and II vs. III–IV; **, tumor size >4 vs. ≤4 cm; ***, no vs. yes. CI, confidence interval.
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pregnant women with a desire to continue the pregnancy 
(45,46). Regarding radical trachelectomy [abdominal 
(7,47) or vaginal (45)] combined lymphadenectomy, only 
12 cases were described during pregnancy. Analogously, 
previous guidelines of a second international consensus  
meeting (48) claimed it as a technically challenging 
procedure, which is associated with massive blood loss and 
prolonged surgery. Thus, based on our data, we do not 
suggest radical trachelectomy during pregnancy. Hence, 
a prospective study is needed to verify whether radical 
hysterectomy would be proper for fetuses and mothers.

In conclusion, tumor size was an independent prognostic 
factor of survival in CCP patients. Treatment after delivery 
could be proposed to selected CCP patients with tumor 
size ≤2 cm and negative lymph nodes. Once tumor size 
>4 cm was identified, NACT should be performed as 
soon as possible, and RH should be taken after childbirth. 
In summary, pregnancy did have a deleterious effect on 
the prognosis of cervical cancers. Physicians may design 
therapeutic approaches according to the patient’s desire, 
tumor size, GA, and lymph node involvement. Given 
these conclusions, personalized treatment is strongly 
recommended.
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