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Abstract
Objective

Cervical cancer diagnosed during pregnancy is a rare event, and data regarding e�cacy of cancer treatment during pregnancy is limited. This study aimed to
assess the safety of continuation of the pregnancy for mother and fetus when concomitantly diagnosed with cervical cancer.

Methods

This study retrospectively analyzed all cervical cancer patients diagnosed while pregnant or immediately postpartum, inclusive from Jan 2010 to June 2019 at
our institute. Patient clinical details and follow-up were obtained from hospital records.

Results

The study comprised 40 patients with clinical cancer stages of A1 (1/40, 2.5%); B1 (15/40, 37.5%); IB2 (10/40, 25%); A (12/40, 30%); and B (2/40, 5%).
There were 38 patients diagnosed during pregnancy, and 2 diagnosed in the postpartum period. Of the 38 patients, 17 were diagnosed in the �rst trimester, 13
in the second trimester, and 8 in the third trimester. Ten of 38 patients (26.3%) continued their pregnancy after learning of their diagnosis; 7 (70%) in the third
trimester and 3 (30%) in the second trimester. The mean time from diagnosis to surgery in the patients who continued their pregnancy was 52.7 days, which
was statistically signi�cantly greater than the termination of pregnancy group (52.7 vs 16.3 days, P < 0.01). Notably, there was no survival difference between
the 2 groups (100% vs 90.91%, P =0.54), and none of the pregnant women who ultimately died had delayed treatment due to pregnancy. Similarly, the surgical
estimated blood loss and operative duration comparing the 2 groups were not signi�cantly different.

Conclusions

In the present study, the gestational age of pregnancy at the time of initial diagnosis of cervical cancer was an important determinant in the disease
management. Continuation of the pregnancy when diagnosed with cervical cancer did not affect the oncologic outcome of the mother nor increase either
surgical or obstetric complications. Additionally, the use of neoadjuvant chemotherapy did not threaten the health of the fetus. These results may be useful in
counseling patients facing the diagnosis of cervical cancer during pregnancy.

Introduction
Worldwide, cervical cancer ranks fourth for both incidence and mortality in female cancer [1]. In recent years, the incidence of cervical cancer has trended to
younger age patients. In China, the incidence of cervical cancer in all women with cancer under the age of 45 is 2.97%[2]. Although uncommon, the diagnosis
of cervical cancer in a woman who is pregnant is frightening and important. The incidence of cervical cancer diagnosed during pregnancy ranges from 1.4–
4.6 per 100,000[3], but the incidence is increasing as a result of later age of marriage and consequent later childbearing of modern women[4–6].

In theory, hormonal variation and local immunosuppression may induce HPV virus reactivation during pregnancy[7], which raises concern that pregnancy
might indirectly accelerate cervical cancer. Moreover, the increased uterine blood circulation and cervical dilatation during labor could potentially enhance
tumor cell spread and accelerate the progression of cervical cancer[8]. However, recent studies have demonstrated that pregnancy does not affect the
prognosis of the mothers and the neonatal outcomes are good[9–13].

When cervical cancer is diagnosed during pregnancy, whether the pregnancy should be continued and how to manage the cervical cancer remain
controversial. In these circumstances, crucial questions will inevitably arise for both physician and pregnant patient: will the delayed operation be safe for
mother and fetus; will the postponement of the operation accelerate the progress of tumor; or will neoadjuvant chemotherapy (NACT) harm the fetus? Because
data regarding maternal and fetal prognosis in the management of cervical cancer diagnosed during pregnancy are limited, we retrospectively reviewed such
cases diagnosed at West China Secondary University Hospital.

Materials And Methods
The study protocol was reviewed and approved by the ethics committee and the data inspectorate of West China Second University Hospital of Sichuan
University. Ethical approval and patient consent were acquired and recorded in the patient medical record with witness signature. All ethical approval and
consent procedures were approved by the Medical Ethical Committee of West China Second University Hospital, Sichuan University.

All cases of cervical cancer diagnosed during pregnancy from Jan 2010 through June 2019 were retrieved from the Anatomical Pathology Department at West
China Second University Hospital, Sichuan University. All diagnoses were con�rmed by pathological examination of the cervical biopsy. Nearly half of cervical
cancers associated with pregnancy are diagnosed within 6 months following delivery, and women diagnosed in the postpartum period have worse survival
than those diagnosed during pregnancy [14–16]. Therefore, strong consideration should be given to include investigation not only of patients diagnosed with
cervical cancer during pregnancy, but also patients diagnosed within six months following delivery. Accordingly, our study included patients diagnosed during
pregnancy and within six months following delivery. Cervical cancer was staged according to the standard of the International Federation of Gynecology and
Obstetrics (FIGO) in 2009[17]. At least two experienced gynecologic oncologists were involved in determining the clinical stage.

Patient clinical details and follow-up were obtained from hospital records, including sociodemographic, oncologic and obstetrical outcome data. Oncologic
data included the clinical tumor stage, histology, HPV status, pathological features, therapeutic approach, operative duration, estimated blood loss (EBL),
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surgical complications and survival. Obstetrical outcome data included gestational age (GA) at initial diagnosis, GA at termination, delivery mode, fetal Apgar
scores, newborn complications caused by antineoplastic therapy, and current status of neonates. All patients were followed by telephone.

Data were analyzed using software SPSS 25.0, the continuous variable was the mean ± standard deviation, and the independent sample mean was compared
by T-test. The classi�ed variables were analyzed by X2 test or rank sum test. P value < 0.05 was considered statistically signi�cant.

Results

Patient sociodemographic characteristics at diagnosis
The study comprised 40 patients diagnosed with cervical cancer during pregnancy (38) or the postpartum period (2), from Jan 2010 through June 2019. The
clinical stages were A1 (1/40, 2.5%); B1 (15/40, 37.5%); B2 (10/40, 25%); A (12/40, 30%); and B (2/40, 5%) (Fig. 1). Of the 38 patients diagnosed during
pregnancy, the average GA at initial diagnoses was 17.1 weeks; 17 patients were in the �rst trimester when initially diagnosed, 13 in the second trimester, and
8 in the third trimester. Of the 38 patients, 10 continued the pregnancy (continuation group), including 7 (70%) diagnosed in the third trimester, 3 (30%) in the
second trimester. Also, 2 patients diagnosed postpartum are included in this group. The other 28 women terminated their pregnancy after learning of their
diagnosis (termination group). The demographic characteristics and clinical information of the 2 groups were compared (Table 1). The average GA at
diagnoses of the continuation group and the termination group were 30.3 and 8.6 weeks, respectively. The continuation group was signi�cantly more likely to
be diagnosed in the third trimester (V1 vs V3, P < 0.01; V2 vs V3, P < 0.01). There is no statistical difference between the two groups in average age, age for �rst
sex activity, body mass index (BMI), living status, clinical stage, pathological type, HPV infection, pelvic lymph node metastasis, depth of cervical interstitial
invasion, lymphatic vascular space invasion (LVSI), or positive surgical para-uterine in�ltration.
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Table 1
The sociodemographic characteristics and clinical information of the 2 groups.

    Continuation group (N = 12) Termination group

(N = 28)

P value

Average age        

  Average age

M ± SD

31. 58 ± 4. 852 33. 82 ± 4. 982 0. 63

  25 ≤ age 35 9 13  

  age ≥ 35 3 15 0.17

Age for �rst sex activity        

  Average age

M ± SD

21.00 ± 3.30 20.71 ± 3.219 0.80

  15 ≤ age 20 4 12  

  20 ≤ age 25 6 14 0.69

  age ≥ 25 2 2  

BMI   24. 67 ± 2. 19 22. 22 ± 2. 98 0. 07

LS*        

  Countryside 5 13 1.00

  Town 7 15  

Clinical stage        

  IA1 0 1  

  IB1 6 9 0.75

  IB2 2 8  

  IIA 4 8  

  IIB 0 2  

Pathological type Squamous cell carcinoma 11 25  

  Adenocarcinoma 0 1 0.78

  Adenosquamous carcinoma 1 1  

  others 0 1  

HPV infection HPV16 6 19  

  HPV18 0 1 0.59

  Compound infection 1 1  

  unknown 5 7  

Pelvic lymph*   2 5 1. 00

LVSI   6 14 1. 00

Positive surgical segment   0 1 1. 00

Para-uterine in�ltration   1 2 1. 00

Depth of CII*        

  ≤ 1/2 4 9 1.00

  1/2 7 17  

GA at diagnosis        

  V1* 0 17  

LS* = living status. The interval* = the interval from the diagnosis to surgery(d);V1*= First trimester.V2*= Second trimester.V3* = Third trimester.V4*=
Postpartum. Pelvic lymph* =pelvic lymph nodes metastasis. CII* =depth of cervical interstitial invasion. EBL* =the estimated blood loss. OT*=operation
time.  X2 test, than pairwise comparison between groups,  Rank sum test



Page 5/9

    Continuation group (N = 12) Termination group

(N = 28)

P value

  V2* 3 10 0.01

  V3* 7 1  

  V4* 2 0  

The interval*(days)

M ± SD

  52.67 ± 40.34 16.26 ± 12.28 0.01

EBL*(mL)

M ± SD

  688. 89 ± 310.02 724. 07 ± 539.12 0. 77

OT* (min)

M ± SD

  238. 67 ± 49.34 236. 33 ± 67.52 0. 93

follow-up time

M ± SD

  61.58 ± 38.58 58.61 ± 35.56 0.57

Still living n(%)   11(100.00) 20(90.91) 0.54

LS* = living status. The interval* = the interval from the diagnosis to surgery(d);V1*= First trimester.V2*= Second trimester.V3* = Third trimester.V4*=
Postpartum. Pelvic lymph* =pelvic lymph nodes metastasis. CII* =depth of cervical interstitial invasion. EBL* =the estimated blood loss. OT*=operation
time.  X2 test, than pairwise comparison between groups,  Rank sum test

Management during pregnancy

All patients received standard treatment. One patient in each of the 2 groups received simultaneous radiotherapy and chemotherapy without operation. The
remaining patients were treated surgically. Except for a single, IA1 patient in the continuation group who underwent modi�ed hysterectomy without pelvic
lymph node dissection, the other 37 patients underwent radical hysterectomy including lymph node dissection. Four patients in the continuation group were
treated with NACT during pregnancy to extend gestation and improve fetal maturity. The chemotherapy regimen combined paclitaxel with cisplatin. One
patient diagnosed at 22+3 weeks choose to continue pregnancy but refused NACT. The average gestational period at the time of delivery was 36.2 weeks. The
mode of delivery of 12 patients was cesarean section (CS) in 11 and vaginal delivery in 1. Seven patients underwent CS and radical hysterectomy at the same
time. Four patients underwent surgery following delivery and one patient received simultaneous radiotherapy and chemotherapy.

Patient outcomes

The estimated surgical blood loss and operative duration of those 2 groups were similar (postpartum patients excluded). The time from diagnosis to operation
in the continuation group was signi�cantly longer than in the termination group (52.7 vs 16.3 days, P < 0.01). In the continuation group, 11 patients survived
(100%) and 1 was lost to follow-up. In the termination group, 20 patients survived (90.9%), 2 patients died of tumor recurrence, and six patients were lost to
follow-up. There was no signi�cant difference in survival outcomes between the two groups (P = 0.54). All 10 cases that continued the pregnancy had no
signi�cant obstetric complications, including cervical insu�ciency, preterm labor, preterm premature rupture of membranes, or fetal growth restriction.
Pertaining to both groups, there were no peripheral organ injuries (ureteral injury, intestinal �stula, urinary �stula, vascular rupture).

Fetal outcomes

Of the 2 patients diagnosed postpartum, we unable to determine the gestational age at delivery. Of the 10 cases diagnosed during pregnancy, 6 newborns
were premature, and 4 were full-term. The Apgar scores of newborns (1-5-10min) are shown in Table 2. The Apgar score of all newborns at 10 minutes after
birth was 10. Through neonatal follow-up, 1 newborn was lost follow-up, 1 was diagnosed with lymph node tuberculosis at age 9 and improved with treatment
at our hospital. All remaining newborns did not develop tumor, and there were no medical or surgical complications related to NACT.
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Table 2
The treatment and prognosis of the continuing pregnancy group

12 11 10 9 8 7 6 5 4 3 2 1 No

IIA IB2 IB1 IIA IB2 IB1 IB1 IB1 IIA IB1 IB1 IIA St

SCC SCC SCC SCC SCC SCC ASC SCC SCC SCC SCC SCC Pa
ty

20 + 
0

39 + 4 22 + 3 30 + 1 32 + 
6

20 + 
4

38 + 4 30 + 6 Postpartum
3 months

Postpartum3
months

37 + 
0

31 + 3 GA
di

25 + 
1

Postpartum
10 days

34 + 4 Postpartum

9 days

33 + 
0

21 + 
3

Postpartum

12 days

30 + 6 Postpartum
3 months

After
diagnose for
6 days

37 + 
6

33 + 2 GA
tre

36 + 
4

Postpartum
48 days

34 + 4 No surgery 36 + 
5

35 + 
4

Postpartum
36 days

34 + 3 Postpartum
4 months

After
diagnose for
6 days

37 + 
6

33 + 2 GA
su

36 + 
4

40 + 0 34 + 4 33 + 1 36 + 
5

35 + 
4

40 + 0 34 + 3 - - 37 + 
6

33 + 2 GA
de

TP/3 TP/2 Refuse - TP/1 TP/3 TP/1 TP/1 BVP/2 - - - NA

CT + 
RT

CT + RT CT + 
RT

CT + RT CT + 
RT

RT CT RT CT + RT - CT + 
RT

Unknow PO

CS CS CS CS CS CS CS CS VD CS CS CS M
de

RH RH RH / RH RH RH RH RH RH RH RH Th
th

9-10-
10

10-10-10 10-10-
10

10-10-10 10-
10-
10

10-
10-
10

10-10-10 10-10-10 10-10-10 10-10-10 10-
10-
10

8-9-9 Th
Sc
10

8 15 26 31 33 39 43 75 98 101 114 117 Th
tim

Good Good Good Good Good Good Good Good(Lymphatic
tuberculosis)

Good Good Good Lost Th
co
th

Good Good Good Good Good Good Good Good Good Good Good Lost Th
of
pr
wo

ASC = Adenosquamous carcinoma, BVP = bleomycin + vincristine + cisplatin,, CT = Chemotherapy, CT + RT = Chemotherapy and radiotherapy,POT*=Postopera
treatment.

Discussion
Cervical cancer during pregnancy is a rare event. The guidelines for the management of cervical cancer during pregnancy are based on limited data from a
small number of cases and expert opinion. Hence, the management of pregnancy complicated by a concomitant diagnosis of cervical cancer remains
complex and challenging. Due to delays in childbearing to the third or fourth decade of life, the diagnosis of cervical cancer during pregnancy has risen over
recent decades. In addition, the optimal treatment for cervical cancer diagnosed during pregnancy has not been fully clari�ed. Therefore, studies investigating
continuation of pregnancy in patients diagnosed with cervical cancer, speci�cally detailing outcomes of both mother and fetus, are necessary. In this study,
patients who continued the pregnancy showed similar survival compared with patients who terminated the pregnancy. Similarly, the patients who opted to
continue the pregnancy showed few obstetric complications, the most common of which was iatrogenic preterm birth that was electively carried out to
facilitate treatment. Newborns did not develop medical or surgical complications following NACT.

Whether continuing pregnancy accelerates the malignancy in the mother is controversial. A review of 76 patients diagnosed with stage IB1 or higher cervical
cancer, reported that the survival rate of the patients, with an average delay in treatment of 16 weeks, was 95%[18]. This was taken to indicate that continuation
of the pregnancy did not adversely affect maternal oncologic treatment. In contrast, other studies have reported that delayed treatment did aggravate tumor
progression, with higher mortality rates and disease recurrences[19, 20]. However, in these studies, the clinical features (such as clinical stage, tumor size, lymph
node metastasis) were not compared between the continuation of pregnancy group and the termination of pregnancy group. Furthermore, most of the patients
in the studies were stage III and IV, potentially leading to biased results. The staging of cervical cancer should be considered during the treatment of cervical
cancer in pregnant women. The 2014 and 2019 International Gynecologic Cancer Society (IGCS) and European Society of Gynecological Oncology (ESGO)
guidelines[3, 21], propose less radical surgery (deep cone and simple trachelectomy) for early cervical cancer whose tumor size is smaller than 2 cm. Further
studies have con�rmed the safety of less radical surgery in non-pregnant women[22, 23]. However, reports have concluded that 1 of 7 (14.3%) cases treated with
vaginal radical trachelectomy during pregnancy have resulted in early abortions[24, 25]. Ideally, future prospective studies should be carried to validate these
�ndings. For patients diagnosed after 22 weeks gestation, either NACT or postpartum treatment may be an option. For stage IIA tumors and above, NACT is
the only approach to continue the pregnancy.
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NACT is an innovative method for the treatment of cervical cancer in pregnant women. This method prevents cervical cancer progression and facilitates delay
to delivery in patients whose fetus are not yet mature. The recommended type of NACT for pregnant patients is platinum-based chemotherapy[26].
Teratogenicity of any drug depends on exposure time, the dose, and factors that affect placental transfer. High lipid solubility, low molecular weight, and loose
binding to plasma proteins promote transfer of drugs from mother to fetus[27]. Previous studies have reported that the type of fetal deformities is related to the
gestational age of exposure to chemotherapeutic drugs. The use of chemotherapy in the �rst trimester of pregnancy increases the risk of spontaneous
abortion, fetal death and severe malformations[27, 28]. Recent studies have shown that the concentrations of chemotherapeutic drugs in the amniotic �uid and
umbilical cord blood are signi�cantly lower than in maternal blood when chemotherapy is carried out in the second and third trimesters of pregnancy[10, 29]. In
these studies, all 30 of the newborns were born alive without evidence of disease and all children developed normally. However, a systematic review[30]

reported that one of 14 neonates whose mother was diagnosed with cervical cancer and treated with NACT was diagnosed with embryonal
rhabdomyosarcoma 60 months after delivery, probably due to paclitaxel. Further, another baby developed severe bilateral hearing loss in 6 months after
delivery due to cisplatin administration. Overall, the incidence of complications of NACT are low and NACT appears to be a relatively safe method for cervical
cancer patients to allow continuation of the pregnancy.

This study has limitations. We carried out a retrospective study which may be affected by confounding and reporting bias. In addition, the sample size was
small due to the rarity of cervical cancer occurring during pregnancy. Further, because the study was carried out several years after cervical cancer diagnosis,
we were unable to achieve follow-up of all participants.

Conclusion
The results of this study support the safety of continuation of pregnancy in patients concomitantly diagnosed with cervical cancer. Neither the oncologic
outcome of the mother nor surgical or obstetric outcomes compromised using this approach. Additionally, the use of NACT did not threaten the health of the
fetus. Therefore, it seems reasonable to continue the pregnancy in patients concomitantly diagnosed with cervical cancer. Clearly, the patient’s individual
clinical characteristics must be accounted for and personal preferences must be respected. The �ndings of our study may be useful in counseling women
facing the treatment of cervical cancer diagnosed during pregnancy.

Declarations
Ethics approval and consent to participate

This study was reviewed and approved by the medical ethics committee of West China Second University Hospital of Sichuan University. The number of
ethical approval is NO. (142). Patients already gave the informed consent before their participation in this research.

Consent for publication

Not applicable

Availability of data and materials

Research data have been included in this manuscript and supplementary information �les.

Competing interest

No competing interest

Funding

This study was not funded by any organization.

Authors' contributions

Zuoxi He: protocol development, data collection and management, data analysis, and manuscript writing. Chuan xie: protocol development, data management
and manuscript editing. Zhengjun Hu: protocol development, data collection and management. Xiaorong Qi: manuscript editing. Yuedong He protocol
development and manuscript editing.

Acknowledgements

The authors are grateful for the help of the West China Second University Hospital, Sichuan University. Also, the authors thank all participants for their time.

References
1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide

for 36 cancers in 185 countries. CA Cancer J Clin 68: 394-424. https://doi.org/10.3322/caac.21492

2. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, Jemal A, Yu XQ, He J. Cancer statistics in China, 2015. CA: A Cancer Journal for Clinicians 66: 115-
132. https://doi.org/10.3322/caac.21338



Page 8/9

3. Amant F, Berveiller P, Boere IA, Cardonick E, Fruscio R, Fumagalli M, Halaska MJ, et al. Gynecologic cancers in pregnancy: guidelines based on a third
international consensus meeting. Ann Oncol 30: 1601-1612. https://doi.org/10.1093/annonc/mdz228

4. Lee YY, Roberts CL, Dobbins T, Stavrou E, Black K, Morris J, Young J. Incidence and outcomes of pregnancy-associated cancer in Australia, 1994-2008: a
population-based linkage study. BJOG 119: 1572-1582. https://doi.org/10.1111/j.1471-0528.2012.03475.x

5. Smith LH, Dalrymple JL, Leiserowitz GS, Danielsen B, Gilbert WM. Obstetrical deliveries associated with maternal malignancy in California, 1992 through
1997. Am J Obstet Gynecol 184: 1504-1513. https://doi.org/10.1067/mob.2001.114867

�. Eibye S, Kjær SK, Mellemkjær L. Incidence of Pregnancy-Associated Cancer in Denmark, 1977–2006. Obstetrics and gynecology (New York. 1953) 122:
608-617. https://doi.org/10.1097/aog.0b013e3182a057a2

7. Freitas LB, Pereira CC, Checon R, Leite JPG, Nascimento JP, Spano LC. Adeno-associated virus and human papillomavirus types in cervical samples of
pregnant and non-pregnant women. Eur J Obstet Gyn R B 145: 41-44. https://doi.org/10.1016/j.ejogrb.2009.03.024

�. Weng DH,Gu MJ. The effect of pregnancy complicated with cervical cancer on mother and fetus and the principle of diagnosis and treatment. Prog Obstet
Gynecol 17: 64-66. https://doi.org/10.3969/j.issn.1004-7379.2008.01.018

9. Bigelow CA, Horowitz NS, Goodman A, Growdon WB, Del Carmen M, Kaimal AJ. Management and outcome of cervical cancer diagnosed in pregnancy.
Am J Obstet Gynecol 216: 271-276. https://doi.org/10.1016/j.ajog.2016.10.034

10. Kohler C, Oppelt P, Favero G, Morgenstern B, Runnebaum I, Tsunoda A, Schmittel A, et al. How much platinum passes the placental barrier? Analysis of
platinum applications in 21 patients with cervical cancer during pregnancy. Am J Obstet Gynecol 213: 201-206.
https://doi.org/10.1016/j.ajog.2015.02.022

11. Zemlickis D, Lishner M, Degendorfer P, Panzarella T, Sutcliffe SB, Koren G. Maternal and fetal outcome after invasive cervical cancer in pregnancy. J Clin
Oncol 9: 1956.https://doi.org/10.1200/JCO.1991.9.11.1956

12. Zhang X, Gao Y, Yang Y. Treatment and prognosis of cervical cancer associated with pregnancy: analysis of 20 cases from a Chinese tumor institution. J
Zhejiang Univ-Sc B 16: 388-394. https://doi.org/10.1631/jzus.B1400251

13. Halaska MJ, Uzan C, Han SN, Fruscio R, Dahl SK, Van Calster B, Stankusova H, et al. Characteristics of patients with cervical cancer during pregnancy: A
multicenter matched cohort study. An initiative from the International Network on Cancer, Infertility and Pregnancy. Int J Gynecol Cancer 29: 676-682.
https://doi.org/10.1136/ijgc-2018-000103

14. 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. Obstetrics & Gynecology 85: 1022-1026.https://doi.org/10.1016/0029-7844(95)00059-Z

15. Sood AK, Sorosky JI, Mayr N, Anderson B, Buller RE, Niebyl J. Cervical cancer diagnosed shortly after pregnancy: prognostic variables and delivery routes.
Obstetrics & Gynecology 95: 832-838. https://doi.org/10.1016/S0029-7844(00)00789-4

1�. Lee RB, Neglia W, Park RC. Cervical carcinoma in pregnancy. Obstet Gynecol 58: 584-589.

17. Pecorelli S(2009). Revised FIGO staging for carcinoma of the vulva, cervix, and endometrium. Int J Gynecol Obstet 105: 103-104.
https://doi.org/10.1016/j.ijgo.2009.02.012

1�. Haie-Meder C, Verschraegen C, Morice P, Uzan C, Gouy S. Gynaecological cancers in pregnancy. The Lancet 379: 558-569.https://doi.org/10.1016/S0140-
6736(11)60829-5

19. Ma J, Yu L, Xu F, Yi H, Wei W, Wu P, Wu S, et al. Treatment and clinical outcomes of cervical cancer during pregnancy. Annals of Translational Medicine 7:
241. https://doi.org/10.21037/atm.2019.04.76

20. Song Y, Liu Y, Lin M, Sheng B, Zhu X. E�cacy of neoadjuvant platinum-based chemotherapy during the second and third trimester of pregnancy in women
with cervical cancer: an updated systematic review and meta-analysis. Drug Des Devel Ther 13: 79-102. https://doi.org/10.2147/DDDT.S186966

21. Amant F, Halaska MJ, Fumagalli M, Dahl Steffensen K, Lok C, Van Calsteren K, Han SN, et al. Gynecologic Cancers in Pregnancy: Guidelines of a Second
International Consensus Meeting. International Journal of Gynecologic Cancer 24: 394-403. https://doi.org/10.1097/IGC.0000000000000062

22. Rob L, Skapa P, Robova H. Fertility-sparing surgery in patients with cervical cancer. Lancet Oncol 12: 192-200. https://doi.org/10.1016/S1470-
2045(10)70084-X

23. Schmeler KM, Frumovitz M, Ramirez PT. Conservative management of early stage cervical cancer: Is there a role for less radical surgery? Gynecol Oncol
120: 321-325. https://doi.org/10.1016/j.ygyno.2010.12.352

24. Sioutas A, Schedvins K, Larson B, Gemzell-Danielsson K. Three cases of vaginal radical trachelectomy during pregnancy. Gynecol Oncol 121: 420-421.
https://doi.org/10.1016/j.ygyno.2010.12.357

25. Ferriaoli D, Buenerd A, Marchiolè P, Constantini S, Venturini PL, Mathevet P. Early Invasive Cervical Cancer During Pregnancy. Int J Gynecol Cancer 22: 842-
849. https://doi.org/10.1097/IGC.0b013e31824ff142

2�. Ilancheran A. Neoadjuvant chemotherapy in cervical cancer in pregnancy. Best Pract Res Cl Ob 33: 102-107.
https://doi.org/https://doi.org/10.1016/j.bpobgyn.2015.10.008

27. Doll DC, Ringenberg QS, Yarbro JW. Antineoplastic agents and pregnancy. Semin Oncol 16: 337-346.

2�. Zemlickis D, Lishner M, Degendorfer P, Panzarella T, Sutcliffe SB, Koren G. Fetal outcome after in utero exposure to cancer chemotherapy. Arch Intern Med
152: 573-576.https://doi.org/10.1001/archinte.1992.00400150093017

29. Marnitz S, Kohler C, Oppelt P, Schmittel A, Favero G, Hasenbein K, Schneider A, Markman M. Cisplatin application in pregnancy: �rst in vivo analysis of 7
patients. Oncology 79: 72-77. https://doi.org/10.1159/000320156

30. Zagouri F, Korakiti A, Zakopoulou R, Kyriazoglou A, Zografos E, Haidopoulos D, Apostolidou K, Papatheodoridi MA, Dimopoulos MA. Taxanes during
pregnancy in cervical cancer: A systematic review and pooled analysis. Cancer Treat Rev 79: 101885. https://doi.org/10.1016/j.ctrv.2019.08.001



Page 9/9

Figures

Figure 1

The distribution of cervical cancer stage.


