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CASE REPORT

Fast‑growing immature ovarian teratoma 
during pregnancy: a case report and a review 
of the literature
Zuoxi He1,2, Yukun Lu1,2 and Chuan Xie1,2*    

Abstract 

Background:  Immature ovarian teratoma is one of the three common malignant ovarian germ cell tumors. However, 
immature ovarian teratoma in pregnancy is very rare. Due to the rare occurrence, there is little evidence regarding its 
diagnosis, optimal management, and prognosis. Hence, we present a case of immature teratoma diagnosed during 
pregnancy, and analyze its clinicopathological features, management and prognosis.

Case presentation:  A 28-year-old woman underwent a sonographic examination revealed no abnormal-
ity in the bilateral adnexal area before 29 weeks gestational age (WGA). At 29 WGA, ultrasound demonstrated a 
9.7 × 8.5 × 6.4 cm complex structure in the left adnexal area. At 30 WGA, repeated ultrasound revealed rapid growth 
of tumor mass, measuring 25.0 × 15.0 × 13.7 cm. An elective cesarean section combined with exploratory laparotomy 
was performed at 33 WGA. Intraoperative frozen pathological examination suggested left ovarian immature teratoma. 
Then, she underwent a complete staging surgery. Subsequently, the patient received 4 cycles of bleomycin-etopo-
side-cisplatin (BEP) chemotherapy. After 18 months of follow-up, there is no sign of tumor recurrence till now.

Conclusions:  This case report suggests that the benefits and risks of timely treatment for patients and fetuses should 
be fully assessed by a multidisciplinary team. The early diagnosis, the timing of surgery and chemotherapy, the choice 
of chemotherapy for BEP will determine the prognosis. Surgery and combination chemotherapy with BEP play an 
important role in the treatment of immature teratomas in pregnancy, and could gain successful and satisfactory 
outcomes for mother and fetus.
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Background
The incidence of ovarian tumors in pregnancy is rela-
tively low, and nearly about 0.2–3.8 cases in every 
100,000 pregnancies are associated with ovarian cancer 
[1]. Malignant ovarian germ cell tumor (MOGCT) origi-
nates from ovarian primordial cell, accounting for 2–3% 
of ovarian malignant tumors [2]. The main histological 

types of MOGCT include asexual cell tumor, yolk sac 
tumor and immature teratoma. Immature teratoma is the 
third most common histological type of MOGCT. How-
ever, the incidence of immature ovarian teratoma during 
pregnancy is very rare. It has been reported that imma-
ture teratoma in pregnancy is estimated to account for 
approximately 1% of all teratomas [3].

Due to the rare occurrence, little evidence exists on the 
diagnosis, optimal management and prognosis of imma-
ture teratoma diagnosed in pregnancy. Hence, we present 
a case of immature teratoma diagnosed during preg-
nancy, and analyze its clinicopathological features, man-
agement and prognosis.
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Case presentation
A 28-year-old female patient, gravida 1 para 0 with-
out special medical history underwent a series of rou-
tine sonographic examinations during the first and 
second trimesters of the pregnancy. All these exami-
nations before 29  weeks’ gestational age revealed nor-
mal fetal growth and no obvious abnormality in the 
bilateral adnexal area. The patient did not show any 
typical symptoms and discomfort before 29 weeks’ ges-
tational age, but She complained of occasional mild 
abdominal pain after the gestational age of 29  weeks. 
At 29  weeks’ gestational age, routine obstetric ultra-
sound demonstrated a 9.7 × 8.5 × 6.4  cm complex 
structure in the left adnexal area. Blood tumor mark-
ers including carbohydrate antigen-125 (CA-125) and 
alpha-fetoprotein (AFP) were in the normal range. 
At the gestational age of 30  weeks, repeated abdomi-
nal ultrasound revealed rapid growth of tumor mass, 
measuring 25.0 × 15.0 × 13.7 cm. The cyst was found to 

have a 15.7 × 11.3 × 14.1 cm heterogeneous echogenic-
ity, which was irregular cauliflower-shaped and had 
strong blood flow. Sonographic examination showed 
no ascites or pleural effusion (Fig. 1 A and B). Abdomi-
nal magnetic resonance imaging (MRI) revealed a 
30 × 17.4 × 18.9  cm cystic and solid mass on the left 
side of the pelvic cavity, and the solid component was 
irregular-shaped and cauliflower-shaped appearance 
(Fig. 1 C and D). Blood tumor markers were as follows: 
CA-125 of 43.4 U/mL and AFP of 173.4  ng/mL. We 
used the international ovarian tumor analysis (IOTA) 
simple rules to evaluate the mass, and the tumor was 
classified as malignant according to IOTA simple rules. 
Maternal–fetal medicine, gynecologic oncology and 
neonatal intensivist consults were obtained. Due to 
rapid growth of the masses, and concern for malig-
nancy, an elective cesarean section combined with 
exploratory laparotomy was recommended after dexa-
methasone was given to the mother to accelerate fetal 

Fig. 1  The ultrasound and MRI images of the tumor. A and B, sonographic examination demonstrated there was a 25.0 × 15.0 × 13.7 cm cyst in the 
left adnexal area, and the cyst was found to have a 15.7 × 11.3 × 14.1 cm heterogeneous echogenicity, which was irregular cauliflower-shaped and 
had strong blood flow. p indicate placenta. C and D, Abdominal magnetic resonance imaging (MRI) revealed a 30 × 17.4 × 18.9 cm cystic and solid 
mass on the left side of the pelvic cavity, and the solid component was irregular-shaped and cauliflower-shaped appearance
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lung maturation. She underwent an elective cesarean 
section at 33  weeks’ gestational age. A female infant 
was delivered (Apgar Score 9–10-10, weight 1610  g). 
Intraoperative findings revealed there was a solid and 
cystic mass measuring 35 × 20 × 15  cm in diameter 
with smooth surface, arising from the left ovary (Fig. 2 
A and B). The capsule of the tumor mass was intact, 
and there was no tumor infiltration in the left fallopian 
tube and the right adnexa. After careful examination of 
the pelvic and abdominal peritoneum and other organ 
surfaces (including the omentum, diaphragm, liver, and 
stomach), no suspicious invasive lesions were found. 
Gross examination revealed that the tumor was com-
posed of cystic and solid components (Fig.  2 C), and 
the wall of cystic component was thin and smooth, 
containing yellowish clear liquid. The tumor mass con-
tained cauliflower-like solid components, measuring 
18 × 17 × 15  cm (Fig.  2 C). The intraoperative frozen 
pathological examination suggested left ovarian imma-
ture teratoma. Then, she underwent a left adnexectomy, 
pelvic mass resection, right ovarian biopsy, bilateral 
pelvic lymph node dissection, para-aortic lymph node 
sampling, and omentectomy. Peritoneal washings 
were also collected and sent for pathological examina-
tion. The final histological and immunohistochemical 
results confirmed the diagnosis of immature left ovar-
ian teratoma (WHO II grade). The tumor was limited to 
the left ovary without involvement of the left fallopian 
tube, and no tumor infiltration was found in the omen-
tum, pelvic and paraaortic lymph nodes. Tumor cells 
were also not observed in peritoneal washings. The 
tumor was staged as FIGO I C1 (the tumor was limited 
to the left ovary with surgical spill). After evaluation 
by oncologists, post-operative chemotherapy was rec-
ommended. Therefore, she underwent 4 cycles of BEP 
chemotherapy regimen. After 18  months of follow-up, 
there is no sign of tumor recurrence till now.

Discussion
Immature teratomas are teratomas that contain compo-
nents of embryonal neuroectodermal tissue. Immature 
ovarian teratomas account for approximately 1–3% of 
ovarian malignancy, and they frequently occur in young 
women [2]. The incidence of immature teratoma cases 
diagnosed during pregnancy is estimated to be about 
1% of all ovarian teratomas in young and reproductive 
period [3]. The incidence of immature teratomas in preg-
nancy is very rare, so there is no clear consensus about 
its management strategy. Multidisciplinary collaboration 
including gynecologic oncologist, pathologist, mater-
nal–fetal medicine is needed for early diagnosis, opti-
mal management, management of delivery and choice of 
chemotherapy. This case report discusses the diagnosis, 
management strategy, and prognosis of immature tera-
toma in pregnancy.

Immature teratomas in pregnancy, like other imma-
ture teratomas, are almost asymptomatic when the 
tumor mass is relatively small, so it is difficult to early 
diagnose by symptom. The majority of immature terato-
mas in pregnancy are found by routine obstetric ultra-
sound. In this case report, immature teratomas were 
first detected by routine obstetric ultrasound. In addi-
tion to ultrasound, serum tumor markers are useful in 
the diagnosis of immature teratomas. Although, the 
elevation of serum tumor markers in pregnancy is usu-
ally associated with the physiology of pregnancy itself, 
we often find the increasing of alpha-fetoprotein (AFP), 
carcinoembryonic antigen (CEA), lactate dehydrogenase 
(LDH), carbohydrate antigen-125 (CA-125) and car-
bohydrate antigen 19–9 (CA19-9) in pregnant patients 
with immature teratoma. Patient in this case report was 
detected to have elevated serum AFP and CA-125. As 
can be seen from Table 1, the elevation of AFP, CA 19–9, 
LDH and/or CA-125 can be found in eight patients for 
whom the data of serum tumor markers was available. It 
was reported that ultrasound for diagnosis of immature 

Fig. 2  A giant immature teratoma of the left ovary. A, After entering the abdomen, there was a huge mass with a smooth surface in the pelvic and 
abdominal cavity. B, Intraoperative exploration revealed that the mass originated from the left ovary. The black arrow in B points to the uterus after 
cesarean section. C, Gross examination of the excised specimen showed the tumor mass was cystic and solid
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ovarian teratomas has specificity 87%, sensitivity 90%, 
negative predictive value 97% and positive predictive 
value 69% in define of suspected ovarian malignancy [3, 
4]. Magnetic Resonance Imaging (MRI) is suggested to 
evaluate the metastatic lesions in abdominal cavity when 
the ultrasound diagnosis is uncertain. MRI using contrast 
gadoliniumis proved to be safe for fetus in the second 
and third trimester of pregnancy [5]. Although there are 
many inspection methods to find immature teratoma in 
pregnancy, its definite diagnosis depends on postopera-
tive pathological examination.

Like non-pregnancy patients with immature tera-
toma, the treatment of pregnant patients with immature 
teratoma is the same, but more complicated. Operative 
intervention will increase risk of miscarriage in the first 
trimester of pregnancy, so surgery should be performed 
in the second or third trimester when it is possible. 
Because the survival rate of the fetus is high, immature 
teratoma in the third trimester of pregnancy is relatively 
easy to manage. In our study, the pregnant patient was 
found to have immature teratoma in the third trimester 
of pregnancy, and she underwent surgery after dexa-
methasone was given to accelerate fetal lung maturation. 
Surgery for patients with early-stage immature tera-
toma is cystectomy or adnexectomy, omentectomy, and 
peritoneal fluid cytology. Termination of pregnancy fol-
lowed by removal of tumor mass and chemotherapy is 
recommended for pregnant patients with advanced-stage 
immature teratoma (II-IV) before 24  weeks gestational 
age [3]. A biopsy of tumor mass followed by chemo-
therapy may be considered for pregnant patients with 
advanced-stage immature teratoma diagnosed at more 
than 24 weeks gestational age [24]. Among the 22 cases 
of immature teratoma in pregnancy reported in the lit-
erature, the gestational age data of 17 patients at the 
time of initial diagnosis are available (Table 1). Of the 17 
patients, 11 patients was first diagnosed in the second or 
third trimesters of pregnancy, and 6 patients in the first 
trimester. All the patients reported in literature received 
surgical treatment in the second or third trimesters of 
pregnancy, and most of these patients underwent uni-
lateral adnexectomy (Table  1). In this study, the patient 
underwent unilateral adnexectomy, right ovarian biopsy, 
bilateral pelvic lymph node dissection, para-aortic lymph 
node sampling, and omentectomy. The patient shows no 
signs of recurrence after surgery till now.

In addition to surgery, chemotherapy is another 
important treatment for immature teratomas in preg-
nancy. Because exposure to teratogens in the first 
trimester of pregnancy has a higher rate of fetal mor-
tality and congenital malformations, the second and 
third trimesters of pregnancy are the best time for 

chemotherapy in pregnant patients. However, chemo-
therapy in the second and third trimesters of pregnancy 
may increase the risk of premature delivery, intrauter-
ine growth restriction, stillbirth and low birth weight 
[25]. It was reported that the chemotherapy drug had 
no significant side effects on the fetus when its dose 
was the same as in non-pregnant patient [3, 26]. BEP 
is the first choice for chemotherapy of immature tera-
tomas, and the recurrence-free survival rate for BEP 
was reported to be 84% [5]. All of the immature ovar-
ian teratomas in pregnancy reported in the literature 
received BEP chemotherapy, and no significant post-
chemotherapy complications were reported in these 
fetuses (Table  1). In our study, the pregnant patient 
received combination chemotherapy with four cycles 
of BEP regimen, and she shows no sign of recurrence 
after surgery till now, indicating that immature ovarian 
teratomas in pregnancy may be sensitive to combina-
tion chemotherapy of BEP regimen. Further studies are 
needed to investigate the possible effects of chemother-
apy on outcomes of future pregnancy, long-term neo-
natal sequelae, and maternal disease progression.

Conclusions
The incidence of ovarian immature teratomas in preg-
nancy is very rare. This case report suggests that the 
benefits and risks of timely treatment for patients and 
fetuses should be fully assessed by a multidisciplinary 
team. The early diagnosis, the timing of surgery and 
chemotherapy, the choice of chemotherapy for BEP 
will determine the prognosis. Surgery and combination 
chemotherapy with BEP regimen play a important role 
in the treatment of immature teratomas in pregnancy, 
and could gain successful and satisfactory outcomes for 
mother and fetus.

Abbreviations
MOGCT​: Malignant ovarian germ cell tumor; WGA​: Weeks gestational age; BEP: 
Bleomycin-etoposide-cisplatin ; MRI: Magnetic resonance imaging.

Acknowledgements
The authors thank the patient for agreeing to participate in her report and for 
providing her detailed medical history.

Authors’ contributions
Conceptualization: Z H. Data curation: Y L. Formal analysis: Y L. Investigation: Z 
H, Y L. Methodology: Z H, C X. Software: Z H, C X. Supervision: Z H, C X. Writing-
original draft: Z H, C X. Writing-review & editing: Z H, C X. All authors have read 
and approved the manuscript, and ensure that this is the case.

Funding
No funding.

Availability of data and materials
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.



Page 8 of 8He et al. BMC Pregnancy and Childbirth          (2022) 22:519 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Declarations

Ethics approval and consent to participate
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.

Consent for publication
Consent was informed and written consent to publish this information was 
obtained from the patient.

Competing interests
The authors declare no competing interests in publishing the present 
manuscript.

Author details
1 Department of Gynecology and Obstetrics, West China Second University 
Hospital, Sichuan University, Sichuan Province, No. 20 Section Three, South 
Renmin Road, Chengdu 610041, People’s Republic of China. 2 Key Laboratory 
of Birth Defects and Related Diseases of Women and Children, Ministry of Edu-
cation, Sichuan Province, Chengdu, People’s Republic of China. 

Received: 15 January 2022   Accepted: 22 June 2022

References
	1.	 Amant F, Berveiller P, Boere IA, Cardonick E, Fruscio R, Fumagalli M, et al. 

Gynecologic cancers in pregnancy: guidelines based on a third interna-
tional consensus meeting. ANN ONCOL. 2019;30:1601–12.

	2.	 Brown J, Friedlander M, Backes FJ, Harter P, O Connor DM, de la Motte 
Rouge T, et al. Gynecologic Cancer Intergroup (GCIG) Consensus Review 
for Ovarian Germ Cell Tumors. Int J Gynecol Cancer. 2014;24:S48–54.

	3.	 Luh L, Nyoman B, Aag PW, Ketut A, Ayu B. Ovarian Cancer Immature 
Teratoma Type in Pregnancy: Management and Feto-Maternal Outcomes. 
Open Access Maced J Med Sci. 2019;7:1016–20.

	4.	 Robert JK, Lora HE, Brigitte MR. Blaustein’s Pathology of the Female Geni-
tal Tract. 6th ed. New York: Springer; 2011.

	5.	 Amant F, Brepoels L, Halaska MJ, Gziri MM, Calsteren KV. Gynaecologic 
cancer complicating pregnancy: an overview. Best Pract Res Clin Obstet 
Gynaecol. 2010;24:61–79.

	6.	 Hassan AA, Amr SS, Omari M, Moumani AW. Immature teratoma with 
gliomatosis peritonei associated with pregnancy. Eur J Obstet Gynecol 
Reprod Biol. 1984;18:155–60.

	7.	 Christman JE, Teng NN, Lebovic GS, Sikic BI. Delivery of a normal infant 
following cisplatin, vinblastine, and bleomycin (PVB) chemotherapy for 
malignant teratoma of the ovary during pregnancy. GYNECOL ONCOL. 
1990;37:292–5.

	8.	 Poremba C, Dockhorn-Dworniczak B, Merritt V, Li CY, Heidl G, Tauber 
PF, et al. Immature teratomas of different origin carried by a pregnant 
mother and her fetus. Diagn Mol Pathol. 1993;2:131–6.

	9.	 Horbelt D, Delmore J, Meisel R, Cho S, Roberts D, Logan D. Mixed germ 
cell malignancy of the ovary concurrent with pregnancy. OBSTET 
GYNECOL. 1994;84:662–4.

	10.	 O’Connor DM, Norris HJ. The influence of grade on the outcome of stage 
I ovarian immature (malignant) teratomas and the reproducibility of 
grading. INT J GYNECOL PATHOL. 1994;13:283–9.

	11.	 Whitecar MP, Turner S, Higby MK. Adnexal masses in pregnancy: a review 
of 130 cases undergoing surgical management. AM J OBSTET GYNECOL. 
1999;181:19–24.

	12.	 Bakri YN, Ezzat A, Akhtar, Dohami, Zahrani. Malignant germ cell tumors of 
the ovary. Pregnancy considerations. Eur J Obstet Gynecol Reprod Biol. 
2000;90:87–91.

	13.	 Kishimoto K, Ito K, Furukawa M, Ogasawara N, Matsunaga N, Nawata 
S, et al. Immature teratoma with gliomatosis peritonei associated with 
pregnancy. ABDOM Imaging. 2002;27:96–9.

	14.	 Agarwal N, Parul, Kriplani A, Bhatla N, Gupta A. Management and out-
come of pregnancies complicated with adnexal masses. Arch Gynecol 
Obstet. 2003;267:148–52.

	15.	 Han JY, Nava-Ocampo AA, Kim TJ, Shim JU, Park CT. Pregnancy outcome 
after prenatal exposure to bleomycin, etoposide and cisplatin for 
malignant ovarian germ cell tumors: report of 2 cases. Reprod Toxicol. 
2005;19:557–61.

	16.	 Zhao XY, Huang HF, Lian LJ, Lang JH. Ovarian cancer in pregnancy: a 
clinicopathologic analysis of 22 cases and review of the literature. Int J 
Gynecol Cancer. 2006;16:8–15.

	17.	 Karimi ZM, Behtash N, Modares GM. Good pregnancy outcome after 
prenatal exposure to bleomycin, etoposide and cisplatin for ovarian 
immature teratoma: a case report and literature review. Arch Gynecol 
Obstet. 2008;277:75–8.

	18.	 Daponte A, Kostopoulou E, Zavos A, Skentou H, Kallitsaris A, Koukoulis 
G, et al. Immature teratoma in pregnancy: a case report and literature 
review. Eur J Gynaecol Oncol. 2008;29:300–4.

	19.	 Poujade O, Pujade-Lauraine E, Levardon M, Luton D. Ovarian malignant 
immature teratoma associated with pregnancy–a case report. Eur J 
Gynaecol Oncol. 2008;29:649–50.

	20.	 Ghaemmaghami F, Abbasi F, Abadi AG. A favorable maternal and neo-
natal outcome following chemotherapy with etoposide, bleomycin, and 
cisplatin for management of grade 3 immature teratoma of the ovary. J 
Gynecol Oncol. 2009;20:257–9.

	21.	 Clinkard DJ, Khalifa M, Osborned RJ, Bouffet E. Successful management of 
medulloblastoma arising in an immature ovarian teratoma in pregnancy. 
Gynecol Oncol. 2011;120:311–2.

	22.	 Moradan S. Ovarian immature teratoma during pregnancy: a case report. 
J Med Liban. 2014;62:245–7.

	23.	 Cochrane E, Frost K, Dinobile C, Kim S, Burke W. Immature teratoma diag-
nosed and treated during pregnancy and later complicated by growing 
teratoma syndrome: A case review with clinical considerations. Gynecol 
Oncol Rep. 2020;32:100566.

	24.	 Gezginc K, Karatayli R, Yazici F, Acar A, Celik C, Capar M. Ovarian cancer 
during pregnancy. Int J Gynaecol Obstet. 2011;115:140–3.

	25.	 Cardonick E, Iacobucci A. Use of chemotherapy during human preg-
nancy. Lancet Oncol. 2004;5:283–91.

	26.	 Stavrou S, Domali E, Paraoulakis I, Haidopoulos D, Thomakos N, Loutradis 
D, et al. Immature Ovarian Terratoma in 21 Year-Old Woman. A Case 
Report and Review of the Literature. J Gen Pract. 2016;4(2):1–4.

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


	Fast-growing immature ovarian teratoma during pregnancy: a case report and a review of the literature
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


