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Abstract

Background: Cervical cancer during pregnancy is rare. The management for stage IB3 during pregnancy remains
unclear and challenging. We report a successful preserved pregnancy in a stage IB3 patient who was treated with
neoadjuvant chemotherapy (NACT) plus radical surgery.

Case presentation: A 36-year-old pregnant woman was diagnosed with a 5-cm-diameter stage IB3 squamous cell
carcinoma of the uterine cervix at 13 gestational weeks. The patient received 5 courses of systemic chemotherapy
with carboplatin and paclitaxel every 3 weeks, followed by caesarean section and radical hysterectomy. Both the
mother and infant are in good general condition.

Conclusion: This case suggests that NACT plus radical surgery could be one method to maintain pregnancy in
stage IB3 cervical cancer diagnosed as early as 13 gestational weeks.
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Background
Cancer during pregnancy, the incidence of which is ex-
pected to rise, is defined as a tumor diagnosed in preg-
nant women or in the immediate postpartum [1, 2].
Cervical cancer is the second neoplasia diagnosed during
pregnancy or postpartum, with an incidence arranging
from 1.4 to 4.6 per 100,000 pregnancies [2]. The rarity
of cervical cancer in pregnancy (CCIP) makes large-scale
studies impossible. There are effective management
guideline for CCIP which has been made recently [2].
The guidance is mainly based on case reports and ex-
perts’ opinions. Therefore, the management of CCIP re-
mains a tough challenge.

We here report a detailed case of stage IB3 cervical
cancer diagnosed at 13 gestational weeks successfully
treated with neoadjuvant chemotherapy (NACT) using
carboplatin and paclitaxel followed by radical surgery
during pregnancy.

Case presentation
A 36-year-old pregnant woman (gravida 3, para 1) pre-
sented at our gynecological oncology department with
vaginal bleeding after thinprep cytologic test (TCT) at
13 gestational weeks. She reported no abdominal/pelvic
pain and no medical and surgical histories. Gynecologic
pelvic examination revealed a cervical lesion 5 cm in
diameter without involvement of vagina and parame-
trium. An ultrasound scan revealed an enlarged uterus
for a pregnancy at the 13th week. Gadolinium-free pelvic
magnetic resonance imaging (MRI) confirmed that no
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regional lymph node engagement was documented.
Squamous cell carcinoma of invasive non-keratinizing
type was confirmed by cervical biopsy. Human papilloma
virus (HPV) DNA testing was positive for HPV 18. The
case was diagnosed as stage IB3 according to the latest
2018 International Federation of Gynecology and Ob-
stetrics (FIGO) classification.
The patient strongly desired to maintain the pregnancy

and refused to perform surgery. All the potential risks
and complications of therapy were presented and the in-
formed consent was signed. After thorough discussion in
a multidisciplinary team (MDT) meeting, we decided for
NACT with carboplatin (area under the curve of con-
centration × time [AUC]= 5 on day 1 every 21 days) and
paclitaxel (175 mg/mq every 21 days), followed by cae-
sarean section and radical hysterectomy with monitoring
the evolution of the mass and pregnancy. The patient re-
ceived 5 cycles of chemotherapy from 20 gestational
weeks to 32 gestational weeks. The only toxic effects
were slight nausea and vomiting. Concerning the ad-
vanced maternal age (36-year-old), prenatal screening
for the common fetal autosomal aneuploidies was sug-
gested. But malignancy among pregnant women could
result in discordance between noninvasive prenatal test-
ing (NIPT) results and the fetal karyotype [3]. Therefore,
an amniocentesis was performed and revealed no
chromosome anomalies at 24 gestational weeks. Fetal
and maternal Doppler readings demonstrated no intra-
uterine growth restriction through pregnancy. After
careful MDT discussion and a review of literature [4],
fetal lung maturity was achieved for babies at 35 weeks
and 3-week-interval between the last cycle of chemo-
therapy (32 weeks) and delivery was recommended [2].
Thus, a caesarean section at 35 weeks’ gestation was per-
formed 3 weeks after the last cycle of chemotherapy to
allow both maternal and fetal bone marrow to recover,
followed by radical hysterectomy and pelvic lymphade-
nectomy. The caesarean section was performed under
locoregional anesthesia, with conversion to general
anesthesia for the hysterectomy and lymphadenectomy
[2]. The infant was a female, with an Apgar score at 1
and 5min of 9 and 10, weighing 2060 g (21th percentile
according to WHO growth curves). After placental ex-
pulsion, radical hysterectomy plus pelvic lymphadenec-
tomy were performed. As no lymph node engagement
was indicated by MRI and assessment during the sur-
gery, para-aortic lymph nodes dissection was not consid-
ered. The patient and infant were discharged on the
twelfth postoperative day in good general condition. The
identifiable lesion was 3.5 cm in diameter during the sur-
gery (Fig. 1). Histologic report revealed a poorly differen-
tiated cervical adenocarcinoma, locally adenosquamous
carcinoma with 75% stromal invasion, invasion of the
posterior vaginal wall, no lymphovascular space invasion,

clear vaginal resection margins and negative pelvic
lymph nodes. Postoperative radiotherapy was proposed.
Extensive pathological examination of placenta and um-
bilical cord showed no metastasis of maternal malig-
nancy. Neonate physical examination, blood count,
biochemical analysis and auditory brain stem evoked po-
tential test turned out to show no sign of abnormality.
At last follow-up (4 months post-surgery) both the
mother and infant are in good general condition.

Discussion and conclusions
The current case suggests NACT using carboplatin and
paclitaxel followed by radical surgery during pregnancy
could be applied for the treatment of cervical cancer
stage IB3 diagnosed in the first trimester of gestation for
women who desire to preserve pregnancy. The case
showed favorable outcome even with a delay of treat-
ment by 22 weeks.
The management of cervical cancer depends on gesta-

tional age (first, second, and third trimester) at diagnosis,
tumor stage and the patients’ wishes concerning the
pregnancy. Guidelines has been provided which was
based on a third international consensus meeting of
members of the International Network on Cancer, Infer-
tility and Pregnancy (INCIP) in collaboration and other
international experts [2]. For pregnancy-preserving pa-
tients, therapeutic options include surgery with or

Fig. 1 Surgical specimen of uterus and parametria after caesarean
section and radical hysterectomy. The identifiable lesion was 3.5 cm
in diameter which was measured by ruler
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without NACT and delayed treatment after delivery,
while termination of pregnancy was suggested for
women with advanced disease (stage IIB or higher or
lymph node metastases). 70% of cervical cancers during
pregnancy are diagnosed at stage I [5]. The management
for stage IB3 cervical cancer during pregnancy is contro-
versial, for which NACT or termination of pregnancy
was recommended by INCIP if the diagnosis is made be-
fore 22 weeks’ gestation [2]. For the treatment of locally
advanced disease (more than 4 cm in the diameter), the
French guidelines propose termination of the pregnancy
if the diagnosis is made before 18 weeks’ gestation,
whereas the European consensus meeting guidelines
propose NACT as the first option [5]. Seventy-six pa-
tients with IB1, IB2 and IB3 tumors after staging lymph-
adenectomy (mean 16 weeks of delay) presented
excellent oncological outcome [5]. There was evidence
that tumor response in pregnant women has been satis-
factory with complete or partial response after NACT [6,
7]. The lesion in the present study was reduced after
NACT, but the invasion of vaginal wall was revealed.
Therefore, the efficiency of NACT remains unclear,
which has only been investigated in a small number of
trials. The optimal response (reduction of tumor volume
more than 50%) rate after NACT in IB bulky tumours
was 78.8% [8], while it was only 60.7% for tumours that
exceeded 2 cm in the largest diameter [7]. The case in
the present study exhibited good outcome with delay in
treatment as long as 22 weeks, which brings new evi-
dence for preserving pregnancy option for cervical can-
cer larger than 4 cm in the diameter diagnosed at 13
gestational weeks or even earlier.
Chemotherapy exposure after the first trimester

showed comparable effects on the fetal malformations
compared with the general population [9–15]. Generally,
chemotherapy is feasible after 14 weeks of gestation,
which is not suggested beyond 35 weeks because a 3-
week-window between the last cycle of chemotherapy
and delivery is of significance for the recovery of mater-
nal and fetal marrow [2]. The prenatal platinum expos-
ure has been associated with ototoxicity [16–21] and
fetal growth restriction [22]. Up to now, only 3 cases
were treated with carboplatin to the best of our know-
ledge [6, 23, 24]. No fetal and neonatal complications
concerning carboplatin has been reported. Carboplatin
has been reported as being the safest platinum derivative
to be used in pregnancy [25]. In 2019 Zagouri performed
a systematic review in which the chemotherapy was car-
ried out ranging 18–30.6 weeks and indicated that tax-
anes administration during the 2nd and 3rd trimester of
pregnancy is a safe choice for cervical cancer during
pregnancy [7]. However, embryonal rhabdomyosarcoma
(ERMS) has been observed in one 5-year-old child [26],
which might be associated with the prenatal exposure to

chemotherapy. As for the chemotherapy regimens of
cervical cancer during pregnancy, paclitaxel/carboplatin
weekly or 3-weekly was recommended according to the
latest guideline of INCIP [2, 7]. The present case also
suggests paclitaxel / carboplatin 3-weekly is safe for the
offspring. However, longer follow-up is needed to define
the safe outcome of the child.
It is suggested that delivery should be induced after

37 weeks to avoid neonatal morbidities and to assure the
fetal maturity [2]. According to the literature, the preg-
nancies were mostly terminated by caesarean section
ranging 31–38 weeks [1, 6]. Given the risks of vaginal
delivery including tumor laceration, excessive bleeding,
obstruction of the birth canal and implantation of malig-
nant cells in perineum wound scar [27–29], caesar-
ean section is indicated for cervical cancer [2].
In conclusion, this case adds a new case of stage IB3

cervical cancer in pregnant patient who maintains preg-
nancy by NACT plus radical surgery diagnosed at 13
gestational weeks or even earlier. By considering the lit-
erature, NACT using carboplatin and paclitaxel followed
by radical surgery during pregnancy in pregnant patients
appears to be safe and feasible for both the mother and
infant. However, 4 months of follow-up is not enough in
order to say that it is safe for the child and mother in
the present case. Therefore, longer follow-up and large-
scale studies are warranted in the future to shed new
light on the maternal and fetal outcome.

Abbreviations
NACT: Neoadjuvant chemotherapy; CCIP: Cervical cancer in pregnancy;
INCIP: The International Network on Cancer, Infertility and Pregnancy;
ERMS: Embryonal rhabdomyosarcoma

Acknowledgments
We are grateful to the patient and his family for their contributions to the
study.

Authors’ contributions
YG and DDZ analyzed the data, drafted the manuscript. YHL and YDW
designed the study and revised the manuscript. The authors read and
approved the final manuscript.

Funding
No funding was stated concerning this case.

Availability of data and materials
The data referred to in this case report was obtained from review of the
patient’s medical record and is not publicly available.

Ethics approval and consent to participate
The study was approved by the institutional review board of the
International Peace Maternity and Child Health Hospital in Shanghai, China.

Consent for publication
A written informed consent to publish the report and associated medical
images was obtained from the patient.

Competing interests
We declare that we do not have any conflict of interest.

Guo et al. BMC Pregnancy and Childbirth          (2020) 20:202 Page 3 of 4



Author details
1The International Peace Maternity and Child Health Hospital, School of
Medicine, Shanghai Jiao Tong University, Shanghai, China. 2Shanghai Key
Laboratory of Embryo Orignal Diseases, Shanghai, China.

Received: 7 January 2020 Accepted: 25 March 2020

References
1. Perrone AM, Bovicelli A, D'Andrilli G, Borghese G, Giordano A, De Iaco P.

Cervical cancer in pregnancy: analysis of the literature and innovative
approaches. J Cell Physiol. 2019;234(9):14975–90.

2. Amant F, Berveiller P, Boere IA, Cardonick E, Fruscio R, Fumagalli M, Halaska
MJ, Hasenburg A, Johansson ALV, Lambertini M, et al. Gynecologic cancers
in pregnancy: guidelines based on a third international consensus meeting.
Ann Oncol. 2019;30(10):1601–12.

3. Bianchi DW, Chudova D, Sehnert AJ, Bhatt S, Murray K, Prosen TL, Garber JE,
Wilkins-Haug L, Vora NL, Warsof S, et al. Noninvasive prenatal testing and
incidental detection of occult maternal malignancies. Jama. 2015;314(2):
162–9.

4. Palaia I, Pernice M, Graziano M, Bellati F, Panici PB. Neoadjuvant
chemotherapy plus radical surgery in locally advanced cervical cancer
during pregnancy: a case report. Am J Obstet Gynecol. 2007;197(4):e5–6.

5. Morice P, Uzan C, Gouy S, Verschraegen C, Haie-Meder C. Gynaecological
cancers in pregnancy. Lancet. 2012;379(9815):558–69.

6. Rabaiotti E, Girardelli S, Valsecchi L, Bergamini A, Petrone M, Mangili G,
Candiani M. Carboplatin use in pregnancy for stage IB3 cervical cancer: case
report and review of the literature. J Adolesc Young Adult Oncol. 2019.
Ahead of print.

7. Robova H, Halaska MJ, Pluta M, Skapa P, Matecha J, Lisy J, Rob L.
Oncological and pregnancy outcomes after high-dose density neoadjuvant
chemotherapy and fertility-sparing surgery in cervical cancer. Gynecol
Oncol. 2014;135(2):213–6.

8. Robova H, Rob L, Halaska MJ, Pluta M, Skapa P, Strnad P, Lisy J, Komar M.
High-dose density neoadjuvant chemotherapy in bulky IB cervical cancer.
Gynecol Oncol. 2013;128(1):49–53.

9. Sood AK, Shahin MS, Sorosky JI. Paclitaxel and platinum chemotherapy for
ovarian carcinoma during pregnancy. Gynecol Oncol. 2001;83(3):599–600.

10. Ngu SF, Ngan HY. Chemotherapy in pregnancy. Best Pract Res Clin Obstet
Gynaecol. 2016;33:86–101.

11. Cardonick E, Iacobucci A. Use of chemotherapy during human pregnancy.
Lancet Oncol. 2004;5(5):283–91.

12. Shachar SS, Gallagher K, McGuire K, Zagar TM, Faso A, Muss HB, Sweeting R,
Anders CK. Multidisciplinary Management of Breast Cancer during
Pregnancy. Oncologist. 2017;22(3):324–34.

13. Ricci C, Scambia G, De Vincenzo R. Locally advanced cervical Cancer in
pregnancy: overcoming the challenge. A case series and review of the
literature. Int J Gynecol Cancer. 2016;26(8):1490–6.

14. Mir O, Berveiller P, Goffinet F, Treluyer JM, Serreau R, Goldwasser F, Rouzier
R. Taxanes for breast cancer during pregnancy: a systematic review. Ann
Oncol. 2010;21(2):425–6.

15. Zheng X, Zhu Y, Zhao Y, Feng S, Zheng C. Taxanes in combination with
platinum derivatives for the treatment of ovarian cancer during pregnancy:
a literature review. Int J Clin Pharmacol Ther. 2017;55(9):753–60.

16. Palaia I, Musella A, Loprete E, Achilli C, Perniola G, Panici PB. Neoadjuvant
chemotherapy plus fertility-sparing surgery in locally advanced cervical
cancer: case report. J Minim Invasive Gynecol. 2011;18(1):121–2.

17. Yancey A, Harris MS, Egbelakin A, Gilbert J, Pisoni DB, Renbarger J. Risk
factors for cisplatin-associated ototoxicity in pediatric oncology patients.
Pediatr Blood Cancer. 2012;59(1):144–8.

18. Raffles A, Williams J, Costeloe K, Clark P. Transplacental effects of maternal
cancer chemotherapy. Case report. Br J Obstet Gynaecol. 1989;96(9):1099–
100.

19. Geijteman ECT, Wensveen CWM, Duvekot JJ, van Zuylen L. A child with
severe hearing loss associated with maternal cisplatin treatment during
pregnancy. Obstet Gynecol. 2014;124(2 Pt 2 Suppl 1):454–6.

20. Amant F, Vandenbroucke T, Verheecke M, Fumagalli M, Halaska MJ, Boere I,
Han S, Gziri MM, Peccatori F, Rob L, et al. Pediatric outcome after maternal
Cancer diagnosed during pregnancy. N Engl J Med. 2015;373(19):1824–34.

21. Nazer A, Czuzoj-Shulman N, Oddy L, Abenhaim HA. Incidence of maternal
and neonatal outcomes in pregnancies complicated by ovarian masses.
Arch Gynecol Obstet. 2015;292(5):1069–74.

22. de Haan J, Verheecke M, Van Calsteren K, Van Calster B, Shmakov RG,
Mhallem Gziri M, Halaska MJ, Fruscio R, Lok CAR, Boere IA, et al. Oncological
management and obstetric and neonatal outcomes for women diagnosed
with cancer during pregnancy: a 20-year international cohort study of 1170
patients. Lancet Oncol. 2018;19(3):337–46.

23. Köhler C, Oppelt P, Favero G, Morgenstern B, Runnebaum I, Tsunoda A,
Schmittel A, Schneider A, Mueller M, Marnitz S. How much platinum passes
the placental barrier? Analysis of platinum applications in 21 patients with
cervical cancer during pregnancy. Am j Obstet Gynecol. 2015;213(2):206.
e201–5.

24. Chun K-C, Kim D-Y, Kim J-H, Kim Y-M, Kim Y-T, Nam J-H. Neoadjuvant
chemotherapy with paclitaxel plus platinum followed by radical surgery in
early cervical cancer during pregnancy: three case reports. Jpn J Clin Oncol.
2010;40(7):694–8.

25. Fruscio R, de Haan J, Van Calsteren K, Verheecke M, Mhallem M, Amant F.
Ovarian cancer in pregnancy. Best Pract Res Clin Obstet Gynaecol. 2017;41:
108–17.

26. Lissoni AA, Colombo N, Pellegrino A, Parma G, Zola P, Katsaros D, Chiari S,
Buda A, Landoni F, Peiretti M, et al. A phase II, randomized trial of neo-
adjuvant chemotherapy comparing a three-drug combination of paclitaxel,
ifosfamide, and cisplatin (TIP) versus paclitaxel and cisplatin (TP) followed by
radical surgery in patients with locally advanced squamous cell cervical
carcinoma: the Snap-02 Italian Collaborative Study. Ann Oncol. 2009;20(4):
660–5.

27. Manuel-Limson GA, Ladines-Llave CA, Sotto LS, Manalo AM. Cancer of the
cervix in pregnancy: a 31-year experience at the Philippine general hospital.
J Obstet Gynaecol Res. 1997;23(6):503–9.

28. Nisker JA, Shubat M. Stage IB cervical carcinoma and pregnancy: report of
49 cases. Am J Obstet Gynecol. 1983;145(2):203–6.

29. van der Vange N, Weverling GJ, Ketting BW, Ankum WM, Samlal R, Lammes
FB. The prognosis of cervical cancer associated with pregnancy: a matched
cohort study. Obstet Gynecol. 1995;85(6):1022–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Guo et al. BMC Pregnancy and Childbirth          (2020) 20:202 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

