
Introduction

Ovarian tumors are rare tumors in pediatric population

which make up about 1% of all pediatric cancers [1]. Ma-

lignant ovarian germ cell tumors (MOGCTs) comprises ap-

proximately 5% of all ovarian malignancies [2, 3].

MOGCTs are highly chemosensitive with a high curability

rate. Surgery with adjuvant chemotherapy is the mainstay

of treatment. Currently, cure rates for patients with early-

stage patients approach 100%, and even in advanced-stage

disease, the cure rates reach approximately 75% with a

combined strategy consist of surgery and the bleomycin/

etoposide/cisplatin (PEB) regimen [4]. The aim of this

study was to review the clinical features, management, and

outcome in a series from a single institution over a 12-year

period. It is the authors’ goal that their information may

help guide the evaluation and surgical management of fu-

ture children with MOGCTs.

Materials and Methods

With the IRB approval, the medical records of 89 patients

with malignant ovarian tumors evaluated and treated in the

present institution from 2001 to 2012 were analyzed. Every pa-

tient was diagnosed by surgery or puncture biopsy and pathol-

ogy. Clinical records including demographics, stage at diagno-

sis, type of surgery, chemotherapy regimens, serum tumor

marker levels, menstrual functions, fertility, and outcome were

collected from medical or surgical charts and pathology reports.

Clinical staging was according to the Children’s Oncology

Group staging, a modification of the FIGO (International Fed-

eration of Gynecology and Obstetrics staging for ovarian tu-

mors) classification [5]. This classification defines Stage I as a

tumor limited to the ovary, Stage II as a tumor with pelvic ex-

tension, microscopic residual or positive lymph nodes < two

cm, Stage III as a tumor with gross residual or biopsy only, con-

tiguous visceral involvement, lymph nodes with malignant

metastatic nodules > two cm, and Stage IV as a tumor with dis-

tant metastases, including liver. Histological typing of tumors

followed the WHO classification. Immature teratomas were

graded according to the Norris classification [6].

Results

Median age at presentation was three years (mean age:

5.6 years, range from neonatal to 15 years). Past medical

histories and family histories were unremarkable. Ninety

percent of the patients were from rural areas, with most of

them having upper lower or lower socioeconomic status.

The parents of one-third of the patients were illiterate.
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Summary

Purpose of investigation: This study aimed to analyze the clinical characteristics and outcome of children with malignant ovarian germ

cell tumors (MOGCTs), and to investigate the therapeutic strategy. Materials and Methods: All patients with MOGCTs in a single in-

stitution during the period January 2001 to December 2012 were analyzed according to the characteristics of patients, treatment, and

outcome. Results: Eight-nine patients with MOGCTs had a median age 9.5 (range, 0-15) years. Abdominal pain and abdominal disten-

sion were the most frequent clinical presentations. Elevated AFP was observed in 78 cases (87.6%). Eighty-seven patients received sur-

gery plus chemotherapy. The surgical procedures consisted of salpingo-oophorectomy plus omentectomy (n=39), salpingo-oophorectomy

(n=39), and oophorectomy (n=11). Five patients died: three from disease, one from leukopenic sepsis, and one from disseminated vari-

cella. The overall five-year survival rate was 95.5% for all patients, 100% for Stage I, 96.2% for Stage II, 95% for Stage III, 91.7% for

Stage IV, and 71.4% for relapse patients, respectively. Forty-one out of 49 patients in puberty or reproductive age had regular menstrual

cycles. Six patients had menostaxis, and two patients required psychological input during the follow up period. Two patients delivered

healthy infants without congenital defects. Conclusion: The prognosis of malignant ovarian germ cell tumor is favorable. Surgery com-

bined with platinum-based chemotherapy can improve curative efficacy and survival. Further investigation of novel and high-dose

chemotherapic regimens is needed for the patients with relapsed tumors. Sex hormone replacement therapy is not necessary for most

patients receiving fertility-preserving surgery. 
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The most frequent primary symptom was abdominal

pain, either acute, chronic, or both was reported in 75 pa-

tients (84.2%). The second most frequent symptom, major

abdominal distension by the abdominal or pelvic mass,

was noted in 46 patients (51.7%), associated with pain in

27, and painless in 19; however it was the primary sign

in only eight cases. Other symptoms and signs included

nausea and vomiting, constipation, urinary symptoms, and

fever. Three patients presented as ovarian torsion. Preco-

cious and menstrual disorders were also observed. In four

infants, the tumor was found prenatally and was asymp-

tomatic after birth; surgery was performed within two

months after their birth. Immature teratoma was diag-

nosed in four patients; the remaining one patient had a

yolk sac tumor (YST). In two patients the ovarian tumor

was an incidental finding during investigations for an un-

related pathology (both of them consulted for pneumo-

nia). The duration of symptoms ranged from two hours to

two years.

Alpha-feto-protein (AFP) levels were elevated in 78 pa-

tients, 65 with pure yolk sac tumors, five with malignant

teratoma, four with immature teratoma (Gr II and III), two

with embryonal carcinoma, two with mixed teratoma, and

were normal in all others. Beta human chorionic go-

nadotropin ((β-hCG) and AFP levels were both elevated in

the patients with embryonal carcinoma. 

According to the Children’s Oncology Group staging

system, five patients with immature teratomas and 19 pa-

tient with a malignant tumor were classified as Stage I, 26

as Stage II, 20 as Stage III, and 12 patient with lung metas-

tases (seven), liver metastasis (three), peritoneal metastasis

(two) as Stage IV disease (Table 2). Relapse disease was

confirmed in the remaining seven patients, two of which

relapsing three months from ending platinum-based

chemotherapy.

Tumors were found in the left side in 49 cases, in the

right side in 40 cases, and no bilateral tumors were found.

Regarding the tumor size, the average diameter was 9.5 cm

(ranged from 2.5−21 cm). In the operative findings, the av-

erage amount of ascites was 120 ml (range 0−3,500 ml).

The histologic diagnosis of the 89 tumors is summarized

in Table 1. YST were the commonest tumors (n=70), fol-

lowed by immature teratoma (n=7), malignant teratoma

(n=6), mixed teratoma (n=2), embryonal carcinoma (n=2),

and dysgerminoma (n=2). 

For patients with immature teratoma (grade I) (n=2), sur-

gery and follow-up was the only treatment; the other 87 pa-

tients received surgery plus chemotherapy, and no patient

received radiotherapy. Four patients with acute symptoma-

tology had undergone emergency surgery: three for torsion

of the tumor and one for apparent tumor rupture. The oth-

ers had been operated upon selectively. Stage III and IV pa-

tients had biopsy first, either puncture or surgery, when the

diagnosis was confirmed, neoadjuvant chemotherapy was

given for two to four courses, then followed by surgery, and

chemotherapy was also given after surgery.

In consideration of reproductive issue, hysterectomy and

contralateral salpingo-oophorectomy were not performed

in the present institution. The procedures consisted of salp-

ingo-oophorectomy plus omentectomy (n=39), salpingo-

oophorectomy (n=39), oophorectomy (n=11). The contra-

lateral ovary was always inspected and palpated very care-

fully in every patient; seven patients were suspected to have

a malignant tumor and biopsy of contralateral ovary was

made, meanwhile, no one had tumor. Ascites were sent for

cytologic analysis when present.

Postoperatively, one patient developed a wound infection

and three mechanical small intestinal obstructions by ad-

hesions, which subsided with conservative measures. Based

on the disease stage, patients underwent protocol treatment

with surgery and platinum-based chemotherapy. Among

patients who received postoperative chemotherapy, 47 pa-

tients were treated with 20 U/m

2

/d bleomycin on days 1, 8,

and 15; 100 mg/m

2

/d etoposide on days 1 to 3; and 20

mg/m

2

/d cisplatin on days 1 to 5 (PEB regimen) every 21

days. The other 42 patients were treated with 100 mg/m

2

/d

carboplatin on days 1 to 5, 1.5 mg/m

2

/d vinblastine on days

1 and 7, and 15 mg/m

2

/d bleomycin on days 1 and 7 (10

CVB regimen) every 21 days. Duration of postoperative

chemotherapy varied between two and four cycles de-

pending on tumor marker response and residual mass after

initial surgery.

The side-effects of PEB/CVB regimen during

chemotherapy were tolerable. Twenty-eight patients had

Table 1. — Histopathologic diagnosis in 89 patients.
Histology Number of patients

Pure YST 70 (78.8%)

Immature teratoma 7 (7.9%)

Grade I 2

Grade II 2

Grade III 3

Malignant teratoma 6 (6.7%)

Embryonal carcinoma 2 (2.2%)

Mixed teratoma 2 (2.2%)

YST + dysgerminoma 1

YST + embryonal carcinoma 1

Dysgerminoma 2 (2.2%)

Total 89 (100%)

Table 2. — Stage and outcome of 89 patients.
Stage N EFS (%) OS (%)

I 24 95.7% 100%

II 26 88.5% 96.2%

III 20 80% 95%

IV 12 58.3% 91.7%

Relapse 7 57.1% 71.4%

EFS: event-free survival; OS: overall survival.
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Grade II to III blood/bone marrow toxicity based on NCIC

Common Toxicity Criteria Grading System. No critical in-

fection and hemorrhagic tendency were observed except

for one patient that died from leukopenic sepsis. One girl

had transient elevation of serum transaminase, one had an

abnormal renal function, and one had pulmonary fibrosis

observed at follow up, but there were no hearing impair-

ments.

Median time to follow up was five (range 3-14) years.

In the current period, five patients had died (three from

disease, one from leukopenic sepsis, and one from dis-

seminated varicella after all chemotherapy finished). The

five-year event-free survival and overall survival was

92.1% and 95.5%, respectively. The five-year overall sur-

vival was 100% for Stage I, 96.3% for Stage II, 95% for

Stage III, 91.7% for Stage IV, and 71.4% for relapse pa-

tients (Figure 1). 

There were no recurrences in patients with malignant

tumors. All patients are on long-term follow-up with mon-

itoring of endocrine function and fertility. Forty-one out of

49 patients in puberty or reproductive age have regular

menstrual cycles. Six patients had menostaxis and two pa-

tients required psychological input during the follow up

period. Two patients attempted conception, both of whom

delivered healthy infants without congenital defects.

Discussion

MOGCTs are rare in childhood and there are no specific

symptoms which indicate this disease. It is reported that

most common symptom of MOGCTs was abdominal pain,

which was present in 92% of patients, followed by abdom-

inal distension (47.5%), other symptoms including fever,

ovarian torsion, menstrual disorder, and urinary symptoms

[7, 8] In the present study, the incidence of abdominal pain

and abdominal distension was 84.2% and 81.7%, respec-

tively, which was similar to literature report. However, pa-

tients presented with acute abdominal pain and signs of

peritonitis that can be difficult to distinguish from acute ap-

pendicitis. Distinguishing patients with ovarian torsion,

acute appendicitis or other surgical lesion may be chal-

lenging for pediatric surgeon. It is important to perform im-

aging tests and laboratory examinations to improve the

accuracy of the diagnosis.

The present authors also noticed that, most parents of the

patients are illiterate (1/3 of the patients) and from rural

areas (> 90%) with a low socioeconomic status. Higher

stage of presentation may be owing to late presentation to

the doctor or delayed referral to the tertiary care center,

which is an important and notable characteristic of children

with malignant tumors in developing countries [9-11].

Tumor markers are a significant factor for management,

prognosis, and follow-up of MOGCTs. AFP may be ele-

vated in patients with teratomas and it is invariably elevated

in yolk sac tumors [12]. Germinoma may present with ei-

ther positive β-hCG, a marker associated with choriocarci-

noma, or CA-125, which is associated with epithelial

tumors. In the current study, 87.6% patients presented with

elevated levels of AFP, and 92.9% YST patients had ab-

normal AFP level within the normal range after treatment

at follow-up, which supported AFP as an important moni-

tor index at follow up.

Surgical excision has a central role in the management

of MOGCTs. Surgery provides valuable information for

staging. Because MOGCTs often occur in girls and young

women, preservation of ovarian function and fertility is an

important goal of treatment. As already reported, GCTs are

highly chemosensitive, and platinum-based chemotherapy

has revolutionized the overall prognosis of all patients with

germ cell tumors, radical ovarian excision, and hysterec-

tomy were not routinely performed in the present institu-

tion. In the present authors’ experience, unilateral salpingo-

oophorectomy or even ovarian-sparing tumorectomy

(mainly in localized disease with normal AFP level) is often

sufficient. In the current study, the overall survival of

MOGCTs was not inferior to previous studies. As bilateral

ovarian involvement is rare in children, in this study, none

was found to have bilateral involvement. In the present au-

thors’ opinion, if the contralateral ovary appears normal,

biopsy is not necessary and may contribute to adhesion for-

mation. Although it is not clear to what extent oophorec-

tomy affects the fertility of these patients, the pregnancy

rates appear to be the same as that of general population

when patients undergo follow-up longitudinally [13]; a sin-

gle ovary does not imply a reduced fertility potential to con-

ceive. Therefore, the present authors suggest to preserve

uterus and contralateral ovarian whenever safe and feasi-

ble. However, more work is needed to shed more light on

the fertility potential of patients with MOGCTs after sur-

Figure 1. — The overall survival rate of 89 patients with
MOGCTs.
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gery. 

Chemotherapy plays an important role in MOGCTs treat-

ment and outcome. Immature teratomas Grade II and III,

although not truly malignant, have been treated as malig-

nant in the present authors’ department. There is no recur-

rence of immature teratomas in this study, and the overall

survival rate was 100%. All of them are alive, aged 7-22

years now, and are between three and 12 years of age post-

diagnosis.

Overall survival for MOGCTs was 95.5% in this study;

it was lower than literatures reports which were between

97-100% [14, 15]. Lower overall survival rate could be par-

tially explained by the number of patients with advanced

disease and relapse disease. The application of platinum-

based agents in pediatric chemotherapy regimens has im-

proved survival significantly in children with MOGCTs.

The six-year overall survival rate with the PEB protocol

has been 95.1% for Stage I, 93.8% for Stage II, 97.35% for

Stage III, and 93.9% for Stage IV disease [16]. In the pres-

ent series, PEB and PVB regimens were both used, and the

overall survival rate was no statistical significant differ-

ences between the two regimens.

Although dysgerminoma is very sensitive to radiation,

patients will lose their ovarian function after radiation. In

the present authors’ opinion, radiation should be avoided

due to the effectiveness of chemotherapy.

The management of recurrent tumor remains an open

issue. Patients relapsing within two months of ending plat-

inum-based chemotherapy are considered resistant and

have a poor outcome, whereas 30-40% of girls with later re-

lapses could be salvaged [17]. The present data confirmed

the unsatisfactory results: 28.6% relapsed patients died of

their disease, despite retrieval chemotherapy was given. 

The present study has some limitations. Because of the

retrospective nature of the study, there was incomplete in-

formation in some patients and some patients were lost to

follow up after five years. Furthermore, the small number

of patients attempting conception precludes the identifica-

tion of fertility function in the present patients.

Conclusion

MOGCTs are uncommon in children and are highly

chemosensitive with a high curability rate. With accurate

staging, complete resection, and adjuvant chemotherapy,

patients should be expected to have excellent survival rates

with maintenance of normal reproductive function after

platinum-based chemotherapy. Additional research is war-

ranted in patients with relapsed disease.

References

[1] Skinner M.A., Schlatter M.G., Heifetz S.A., Grosfeld J.L.: “Ovarian

neoplasms in children”. Arch. Surg., 1993, 128, 849.

[2] Biswajit D., Patil C.N., Sagar T.G.: “Clinical presentation and out-

come of pediatric ovarian germ cell tumor: a study of 40 patients”. J.
Pediatr. Hematol. Oncol., 2010, 32, e54.

[3] Sah S.P., Uprety D., Rani S.: “Germ cell tumors of the ovary: a clini-

copathologic study of 121 cases from Nepal”. J. Obstet. Gynaecol.
Res., 2004, 30, 303.

[4] Gershenson D.M.: “Management of ovarian germ cell tumors”. J. Clin.
Oncol., 2007, 25, 2938.

[5] von A.D.: “Malignant lesions of the ovary in childhood”. Semin. Pe-
diatr. Surg., 2005, 14, 100.

[6] Norris H.J., Zirkin H.J., Benson W.L.: “Immature (malignant) teratoma

of the ovary: a clinical and pathologic study of 58 cases”. Cancer,

1976, 37, 2359.

[7] Cicin I., Eralp Y., Saip P., Ayan I., Kebudi R., Iyibozkurt C., et al.:
“Malignant ovarian germ cell tumors: a single-institution experience”.

Am. J. Clin. Oncol., 2009, 32, 191.

[8] Biswajit D., Patil C.N., Sagar T.G.: “Clinical presentation and out-

come of pediatric ovarian germ cell tumor: a study of 40 patients”. J.
Pediatr. Hematol. Oncol., 2010, 32, e54.

[9] Bao P.P., Zheng Y., Wu C.X.,  Peng P., Gong Y.M., Huang Z.Z., et al.:
“Population-based survival for childhood cancer patients diagnosed dur-

ing 2002-2005 in Shanghai, China”. Pediatr. Blood Cancer, 2012, 59,

657.

[10] Araz N.C., Guler E.: “Delays in diagnosis of childhood cancer in

southeastern Turkey and the associated factors”. Pediatr. Hematol.
Oncol., 2015, 32, 153.

[11] Chukwu B.F., Ezenwosu O.U., Ikefuna A.N., Emodi I.J.: “Diagnostic

delay in pediatric cancer in Enugu, Nigeria: a prospective study”. Pe-
diatr. Hematol. Oncol., 2015, 32, 164.

[12] Panteli C., Curry J., Kiely E.,  Pierro A., de Coppi P., Anderson J., et
al.: “Ovarian germ cell tumours: a 17-year study in a single unit”. Eur.
J. Pediatr. Surg., 2009, 19, 96.

[13] Lass A.: “The fertility potential of women with a single ovary”. Hum.
Reprod. Update, 1999, 5, 546.

[14] De Backer A., Madern G.C., Oosterhuis J.W., Hakvoort-Cammel F.G.,

Hazebroek F.W.: “Ovarian germ cell tumors in children: a clinical

study of 66 patients”. Pediatr. Blood Cancer, 2006, 46, 459.

[15] Cass D.L., Hawkins E., Brandt M.L., Chintagumpala M., Bloss

R.S., Milewicz A.L., et al.: “Surgery for ovarian masses in infants,

children, and adolescents: 102 consecutive patients treated in a 15-

year period”. J. Pediatr. Surg., 2001, 36, 693.

[16] Billmire D., Vinocur C., Rescorla F., Cushing B., London W., Schlat-

ter M., et al.: “Outcome and staging evaluation in malignant germ cell

tumors of the ovary in children and adolescents: an intergroup study”.

J. Pediatr. Surg., 2004, 39, 424.

[17] Terenziani M., Massimino M., Casanova M., Cefalo G., Ferrari

A., Luksch R., et al.: “Childhood malignant ovarian germ cell tumors:

a monoinstitutional experience”. Gynecol. Oncol., 2001, 81, 436.

Corresponding Author:

S. WANG, M.D.

136 Zhongshan 2nd Road

Yuzhong District

Chongqing, 400014 (China)

e-mail: wangshan778@163.com

703


