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Ovarian Tumors in the Pediatric Age Group: 
37 Cases Treated over An 8-year Period

Shih-Ming Chu, MD; Yung-Ching Ming2, MD; Hsun-Chin Chao1, MD; Jin-Yao Lai2, MD;
Jeng-Chang Chen2, MD; Chao-Ping Yung3, MD; Chih-Cheng Luo2, MD

Background: Ovarian tumors have generally been considered rare in the pediatric age
group. We reported our experience dealing with pediatric ovarian tumors
during an 8-year period.

Methods: Between January 1998 and December 2006, 37 girls with ovarian tumors
were treated at the Department of Pediatric Surgery, Chang Gung Children’s
Medical Center. Modes of clinical presentation, pathology diagnosis, meth-
ods of treatment and clinical outcome were retrospectively analyzed.

Results: Twenty-nine of the 37 patients were symptomatic with abdominal pain,
abdominal distention or the presence of a palpable mass, reduction in
appetite or nausea and vomiting and precocious puberty. Another 8 patients
were diagnosed prenatally. Thirty patients had benign disease and 7 had
malignant tumors. The malignant lesions included 5 germ cell tumors (2 yolk
sac tumors, 2 immature teratomas, 1 dysgerminoma), and 2 sex cord stromal
tumors. Operations performed were salpingo-oophorectomy (n = 22),
oophorectomy (n = 8), cystectomy (n = 3), aspiration (n = 2) and biopsy only
(n = 2). A laparoscopic approach was performed in 10 cases. Patients with
stage II yolk sac tumors (n = 2) or grade III immature teratomas (n = 2) had
elevated alpha-fetoprotein levels, and the patient with dysgerminoma was
diagnosed as stage II b. All underwent salpingo-oophorectomy and received
chemotherapy following their initial operation and remained free of disease
at 8 months to 6 years of follow-up.

Conclusions: In our studies, most ovarian tumors were benign. Epithelial cysts and ter-
atomas were the most common benign lesions, and germ cell tumors were
the most common malignancy. A laparoscopic approach was feasible in most
cases. With accurate staging, complete resection, and chemotherapy for
malignant tumors, patients are expected to have excellent survival rates.
(Chang Gung Med J 2010;33:152-6)
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Ovarian tumors are relatively uncommon in chil-
dren. It has been estimated that such lesions

make up 1.5% of all childhood malignancies.(1)

Ovarian tumors represent a range of pathologies
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from highly aggressive malignant tumors to benign
cysts. These lesions also may have multiple presenta-
tions.(2) In this report, we reviewed our experience
with these tumors in order to evaluate their clinical
presentation, pathology, treatment, and outcome.

METHODS

During the years 1998 to 2006, 37 girls with
ovarian tumors were treated at the Department of
Pediatric Surgery, Chang Gung Children’s Medical
Center. The mean age of the patients at the time of
diagnosis was 9.8 years, with a range from 2 days to
17 years. All the patients underwent laparoscopy or
open laparotomy to confirm the diagnosis.

The clinical presentation, pathology diagnosis,
methods of treatment, and clinical outcome were ret-
rospectively evaluated. The length of follow-up
ranged from 3 months to 7.5 years. Girls who had
malignant tumors were followed up at the oncology
department with a range of 8 months to 7.2 years.

RESULTS

In most cases, the presenting signs and symp-

toms included lower abdominal pain, an abdominal
palpable mass, abdominal distention, or a combina-
tion of these findings.

The clinical presentation of these patients is
summarized in Table 1. In the case of two girls, acute
abdominal pain and tenderness were noted in the
right lower quadrant, resulting in an emergency oper-
ation for the presumed diagnosis of appendicitis.

Of the 37 ovarian tumors in this series, 30
patients had benign disease and 7 had malignant
tumors (Fig. 1). Of those with benign disease, 9 had

Fig. 1 Summary of the pathologic findings in the 37 patients.
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Table 1. Clinical Presentations of the 37 Patients

Clinical presentation No. of patients (%)

Intermittent abdominal pain 18 (48.6)

Severe abdominal pain 6 (16.2)

Palpable mass, abdominal distention 10 (27.0)

Nausea, vomiting, reduced appetite 6 (16.2)

Precocious puberty 2 (5.4)

Prenatal diagnosis 8 (21.6)
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simple or epithelial cysts, 16 mature cystic ter-
atomas, 1 mucinous cystadenoma, 1 papillary serous
cystadenoma, 1 corpus luteal cyst with rupture, 1
abscess and 1 fibroma. The malignant lesions includ-
ed 5 germ cell tumors (2 yolk sac tumors, 2 imma-
ture teratomas, 1 dysgerminoma), and 2 sex cord
stromal tumors (juvenile granulosa cell tumor).

Ultrasound or computer tomography (CT) scans
revealed cystic lesions in 11 patients and all were
benign. Combined solid and cystic lesions added
some components of calcification in 17 patients (Fig.
2); 15 were benign mature cystic teratomas and 2
were malignant immature teratomas. There were pre-
dominantly solid lesions with or without hypervascu-
lar enhancement in 6 patients; 5 were malignant and
1 was benign.

Operations performed were salpingo-oophorec-
tomy (n = 22), oophorectomy (n = 9), cystectomy (n
= 3), aspiration (n = 2) and biopsy only (n = 2).
Twelve patients had an incidental appendectomy. A
laparoscopic approach was performed in 10 cases.
Patients with stage II yolk sac tumors (n = 2) and
grade III immature teratomas (n = 2) had elevated
alpha-fetoprotein (AFP) levels (from 1323 ng/ml to
11450 ng/ml), and the patient with dysgerminoma
was diagnosed as stage II b. All underwent salpingo-
oophorectomy and received chemotherapy (cisplatin,
etoposide, bleomycin and vinblastine) following
their initial operation. All remained free of disease at
8 months to 6 years of follow-up.

DISCUSSION

Ovarian tumors are rarely diagnosed in the pedi-

atric population, and represent approximately 1.5%
of childhood malignancies.(1) The symptoms are often
insidious and commonly the tumor is quite large by
the time the diagnosis is finally determined. At
times, an ovarian tumor may be discovered when a
patient undergoes an operation for symptoms consis-
tent with appendicitis. Such symptoms are more like-
ly to be associated with a simple ovarian cyst, cystic
teratoma torsion, or corpus luteal cyst rupture.
Ultrasonography may be helpful in differentiating
non-operative ovarian pathology from appendicitis
and other acute surgical conditions.(2,3) Only two girls
had this mode of presentation in our series.

Ovarian tumor cell lines develop embryological-
ly from cells derived from stromal elements of the
urogenital ridge, the germinal epithelium covering
the urogenital ridge, and germ cells that arise from
the yolk sac.(4) Cells from each of these lines may
become subsequently transformed and develop into
an ovarian neoplasm. In adult women, the vast
majority of ovarian tumors are derived from the
epithelial line, and adenocarcinomas predominate. In
contrast, the germ cells are the most common cells of
origin for ovarian neoplasms in the pediatric popula-
tion.(5,6) In our series, 80% of the ovarian tumors were
germ cell tumors. Epithelial tumors were rare, occur-
ring in only two patients in our series, both
teenagers.

Teratomas are the most common germ cell
tumors observed in most published series.(7,8) This
subgroup of tumors may be further divided into
mature teratomas, which are benign, or immature ter-
atomas, which may be either malignant or benign.
Most benign teratomas are composed of mature cells,
but 20-25% also contain immature elements, most
often neuroepithelium.(9) According to Norris’ grad-
ing system, grade III immature teratomas are defined
as the presence of numerous neuroepithelial elements
occupying four or more low-magnification fields
(40X).(8) In our series, eighteen were teratomas.
However, both malignant and benign teratomas can
appear identical in ultrasound or CT findings, and,
therefore, AFP is required to help distinguish these
lesions preoperatively. Patients who had mature cys-
tic teratomas with torsion accepted laparoscopy or
open salpingo-oophorectomy. Two patients with
grade III immature teratomas had elevated AFP and
received salpingo-oophorectomy and multi-agent
chemotherapy: cisplatin, etoposide, bleomycin and

Fig. 2 Enhanced computed tomography scan revealing partly
solid and partly cystic components with calcification within
the tumor occupying the pelvic region.
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vinblastine. All remained free of disease at follow-
up.

Other malignant germ cell tumors include dys-
germinomas, yolk sac tumors, and choriocarcino-
mas.(10) There were two patients with yolk sac tumors
and one patient with dysgerminoma IIb in our series.
On imaging studies, those tumors appear predomi-
nantly solid. Treatment for all childhood ovarian
malignancies involves salpingo-oophorectomy.(11)

Complete staging with omentectomy, lymph node
sampling, and peritoneal washing is recommended.
For patients with malignant germ cell tumors, cis-
platin-based chemotherapy is very effective. The
100% survival rate in our series may be attributed to
the multimodality care and treatment.

Although the true incidence of ovarian cysts in
fetuses is unknown, they have been seen in as many
as 3% to 7% of routine obstetric ultrasound
scans.(12,13) Most of these cysts resolve, which may
explain why only 8 patients had operations in our
series. Occasionally, these cysts are further compli-
cated by intracystic hemorrhages, ovarian torsion, or
rarely, by a mass effect and respiratory distress or
hydronephrosis. In general, operations have been
advocated only for those cysts that increase in size or
persist for more than 4 months after birth.(12)

Although we only had 8 patients that required an
operation in this series, the high rate of ovarian tor-
sion suggests an early operation. Laparoscopy to
evaluate for torsion with oophorectomy and scope-
guided cyst aspiration to improve ovarian preserva-
tion were carried out in 6 of our series.

In conclusion, ovarian lesions in children
include a broad array of pathologic diagnoses that
have variable and nonspecific clinical presentations.
Most ovarian tumors are benign.(14) Epithelial cysts
and teratomas are the most common benign lesions
and germ cell tumors are the most common malig-
nancy.(14) A laparoscopic approach is feasible in most
cases. With accurate staging, complete resection, and

chemotherapy for malignant tumors, patients are
expected to have excellent survival rates.
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