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Abstract 
Background: Ovarian masses requiring surgical intervention are uncommon in the pediatric population. The 
aim of this study was to report results of a multicentric Tunisian study concerning the clinical practice and the 
management of pediatric ovarian masses and to identify the factors that are associated with ovarian preservation. 
Materials and Methods: Between January 2000 and December 2015, 98 pediatric patients (<14 years) were 
surgically treated for ovarian masses at the five pediatric surgery departments in Tunisia. 
Results: Ninety-eight patients were included in this study. The mean age of the patients at time of surgery was 
8.46±4.87 years. Sixty-three ovarian masses (64.3%) were non- neoplastic lesions, 24 (24.5%) were benign 
tumors, and 11 (11.2%) were malignant neoplasms. Conservative surgery (ovarian preserving surgery) was 
successfully performed in 72.4% of the benign lesions whereas only three patients (27.3%) with malignant 
tumors underwent ovary-sparing tumor resection (p<0.001). The mean diameter of the tumors in the patients 
who underwent oophorectomy was significantly larger than that in the patients who underwent conservative 
surgery (7.8 ± 3.9 cm vs. 5.7 ± 2.9 cm, respectively, p=0.001). 
Conclusion: In the present study, the risk factors for oophorectomy were a malignant pathology and large tumor 
size. In accordance with the Gynecologic Cancer Intergroup consensus, it is recommended that surgical 
management of ovarian masses in children should be based on ovarian preserving surgery. 
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Introduction 
Ovarian masses requiring surgical 
intervention are uncommon in the pediatric 
population (1). The estimated incidence of 
ovarian neoplasms in childhood is 2.6 
cases per 100.000 girls per year, and 
malignant ovarian tumors account for 
approximately 1% of all pediatric 
malignancies (2). The presence of an 
ovarian mass in children is a diagnostic 
and therapeutic challenge. The signs and 
symptoms can mimic many 
abdominopelvic medical or surgical 
diseases (3). Most ovarian masses in 

children are functional cysts or benign 
tumors; however, thorough investigation is 
nevertheless called for to rule out 
malignancy (4). The aim of this study was 
to report results of a multicentric Tunisian 
study concerning the clinical practice and 
the management of pediatric ovarian 
masses and to identify the factors that are 
associated with ovarian preservation. 
 

Materials and Methods 
Between January 2000 and December 
2015, 98 pediatric patients (<14 years) 
were surgically treated for ovarian masses 
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at the five pediatric surgery departments in 
Tunisia. The study was carried out in 
accordance with the Declaration of 
Helsinki of the World Medical Association 
and was approved by the Committees of 
Medical Ethics at all collaborating 
institutions (HCH00001741). The 
pathology databases at the Children’s 
Hospital (Tunis), Habib Thameur Hospital 
(Tunis), Fattouma Bourguiba Hospital 
(Monastir), and Hedi Chaker Hospital 
(Sfax) were used to identify all patients 
who had ovarian tissue submitted during 
the study period. From this search, 106 
patients were identified. Eight patients had 
incomplete records and were thus not 
evaluable. Inclusion required that study 
subjects have complete medical records, 
with operative reports, and pathologically 
evaluated tissue samples. 
After reviewing the pathology reports, the 
medical records of these patients were 
reviewed retrospectively. Specific data 
collected on each patient included the age 
at operation, presenting symptoms and 
signs, the levels of beta human chorionic 
gonadotropin (βHCG) and alpha-
fetoprotein (αFP), and the results of 
ultrasound scans, computed tomography 
(CT) scans and Magnetic resonance 
imaging (MRI) scans. All operative reports 
were reviewed; the size of all masses was 
collected as documented at surgery or in 
the pathology record. 
Statistical analysis was performed using 
SPSS, version 20.0. The χ2 test was used 
to compare the proportions of the groups, 
while the unpaired Student's t-test was 
performed to compare the variables of the 
patient groups. P values <0.05 were 
considered to be statistically significant. 
 

Results 
Ninety-eight patients were included in this 
study. The mean age of the patients at time 
of surgery was 8.46±4.87 years. Figure 1 
shows the distribution of patients 
according to age. Sixty-two patients 
(63.3%) were pre menarche while 36 
(36.7%) were post menarche. The primary 

presenting symptoms and signs that led to 
a visit to the doctor included abdominal 
pain (72.4%), abdominal/pelvic mass 
(9.2%), and precocious puberty (3.1%). 
Fourteen patients (14.3%) had a cystic 
abdominal mass detected on prenatal 
ultrasound scan. Ultrasonography was 
performed in 92 (93.9%) patients to define 
the size of the lesion and the gross 
morphologic nature of the tumor. Only 22 
(22.4%) patients had abdominal computed 
tomography scans, and nine patients 
(9.2%) had MRI scans. Tests for serum 
tumor markers including αFP and βHCG 
were performed in 53 cases and 48 cases, 
respectively. No patients with 
nontumorous masses had abnormal serum 
αFP or βHCG levels. One patient with 
benign tumor had a markedly elevated αFP 
level. Among patients with malignant 
tumors, 54.5% had abnormal αFP levels 
and 27.2% had abnormal βHCG levels. 
Thirty-five (35.7%) patients underwent 
emergent surgery owing to the suspicion 
of ovarian torsion. The other patients 
underwent elective surgery. Sixty- three 
ovarian masses (64.3%) were non- 
neoplastic lesions, 24 (24.5%) were benign 
tumors, and 11 (11.2%) were malignant 
neoplasms (Table I). There was no 
difference in the age of presentation 
between patients who had benign 
neoplasms (8.52± 5.1 years) and those who 
had malignant tumors (8.09±2.8 years; 
p=0.325). However, there was a significant 
difference in tumor size between patients 
who had benign neoplasms (5.61±2.5 cm) 
and those with malignant tumors 
(11.45±4.6 cm; p<0.001). 
Patients underwent a range of procedures 
including salpingo-oophorectomy (n=13), 
ovarian cystectomy (n=59), tumorectomy 
(n=12), oophorectomy (n=13). One patient 
with metastatic ovarian neuroblastoma 
underwent a total abdominal hysterectomy 
and bilateral salpingo-oophorectomy. 
Oophorectomy or salpingo-oophorectomy 
was performed in 24 (27.6%) patients with 
a benign mass and in eight (72.7%) 
patients with a malignant mass (p<0.001). 
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A laparoscopic resection was performed in 
26 patients (26.5%), laparoscopic 
converted to open occurred in nine patients 
(9.2%) and open procedure in 65 (66.3%). 
No malignant mass was removed with 
laparoscopy. The histopathological 
examinations showed 35 ovarian tumors 
including 18 cases of mature teratoma, five 
cases of cystadenoma, five cases of 
juvenile granulosa cell tumor, two cases of 
dysgerminoma, two cases of immature 
teratoma (grade 3), one case of Yolk sac 
tumor, one case of borderline cystadenoma 
and one case of metastatic tumors 
(Nephroblastoma). 
Conservative surgery (ovarian preserving 
surgery) was successfully performed in 
72.4% of the benign lesions whereas only 
three patients (27.3%) with malignant 
tumors underwent ovary-sparing tumor 
resection (P<0.001). The median tumor 
size (based on largest diameter) was 6 cm 
(range: 1-20 cm). The mean diameter of 

the tumors in the patients who underwent 
oophorectomy was significantly larger 
than that in the patients who underwent 
conservative surgery (7.8 ± 3.9 cm vs. 5.7 
± 2.9 cm, respectively, p=0.001). 
Overall, there were 26 patients who had 
ovarian torsion. Twenty-one of 26 ovarian 
torsions were managed conservatively, 
while oophorectomy was reserved for five 
non-resectable tumors. There was no 
significant association between torsion and 
oophorectomy (p=0.268). 
Three cases of malignant tumors received 
postoperative chemotherapy.  
One patient with a dysgerminoma and 
another patient with an immature teratoma 
exhibited recurrence 3 years after surgery; 
however, the recurrent tumors were 
completely resected with ovary-sparing 
tumor resection and the patients achieved a 
second remission. All girls were alive and 
disease-free after a median follow-up of 96 
months (range 16-198 months). 

 
 

Table I: Pathologic findings for 98 patients undergoing surgery for an adnexal mass. 

Pathologic diagnosis number % of total 

Non-neoplastic lesions  
Simple ovarian cyst  
Corpus luteal cyst 
Follicular cyst 

63 
53 
5 
5 

64.3 
54.1 
5.1 
5.1 

Benign neoplasms  
Mature teratoma 
Cystadenoma  
Borderline cystadenoma  

24 
18 
5 
1 

24.5 
18.4 
5.1 
1 

Malignant neoplasms  
Juvenile granulosa cell tumor 
Dysgerminoma 
Immature teratoma 
Yolk sac tumor 
Metastatic tumors (Nephroblastoma) 
 

11 
5 
2 
2 
1 
1 
 

11.2 
5.1 
2 
2 
1 
1 
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Figure1. Distribution of patients according to age 

Discussion 
Ovarian masses are rare in childhood. 
Amongst pediatric patients undergoing 
surgery for ovarian masses, the incidence 
of malignancy ranges from 4%-20%, 
accounting for 1% of all pediatric cancers 
(5-8). Symptoms that may be linked to the 
diagnosis of ovarian lesions are varied and 
not specific, including acute abdominal 
pain, mass effect, and precocious puberty 
(4). Ultrasound (US) scan is the gold 
standard for the diagnosis of ovarian 
masses (9, 10). On ultrasound, malignant 
tumors appear as complex soft tissue 
masses with ill-defined irregular borders 
and central necrosis, septations, and 
papillary projections (10). In elective 
situations, a CT scan or MRI analysis 
should be performed to improve adnexal 
mass characterization and localization (4, 
11). Pelvic MRI is especially helpful in 
correctly suggesting a benign nature in 
adnexal masses, especially in 
indeterminate ultrasound cases (12).  
In the present case series, αFP was raised 
in 7 cases and 6 turned out to have 
malignant tumors. Papic et al., (2014), in 
their retrospective analysis of 150 girls 

with an ovarian mass managed 
operatively, found that αFP and βHCG 
were highly associated with malignancy, 
no benign masses were positive for these 
markers in this study(13). However, other 
reports showed that the rate of benign 
lesions associated with the rise of tumor 
markers varies from 3.4% to 20.7% (2, 7, 
14-19). Additionally, certain malignant 
masses such as pure germinomas may not 
demonstrate any elevated tumor markers 
(20, 21). 
Ovarian masses in pediatric patients could 
be managed by either laparotomy                                                                                                      
or laparoscopy, similarly to those in adult 
women (1, 22). If there is a surgical 
indication, surgery must conform to 
oncologic standards and must be as 
conservative as possible to preserve future 
fertility (1, 4, 13, 23, and 24). In the 
present study, the oophorectomy rate was 
higher in patients with a tumor size >6 cm 
and the tumor size was significantly larger 
in the patients who underwent 
oophorectomy than in those who 
underwent ovarian preserving surgery. 
Chabaud-Williamson et al., (2011) 
mentioned the importance of size of 
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ovarian tumors (25). They reported that it 
is easier to find a dissection plane between 
the native ovary and the teratoma in 
patients with ovarian teratomas of less 
than 8 cm in size. Therefore, they 
suggested that ovary-sparing surgery 
should be attempted whenever possible for 
ovarian tumors which meet all criteria for 
localized mature teratoma. According to 
the report of Ozcan et al., (2013), ovary-
sparing surgery can be safely performed in 
acute cases and incidental ovarian 
teratomas (26). In their experience, they 
did not experience any malignant 
development. Therefore, they 
recommended ovary-sparing surgery as the 
first-line treatment for pediatric ovarian 
teratomas (26). 
Germ cell tumors were the most common 
malignant ovarian tumor in this cohort of 
patients, comprising 45.5% of all tumors. 
This result is in accordance with the 
literature data (27). Because of this 
different histological distribution, the 
overall prognosis of ovarian cancer in 
children is excellent compared with that in 
adults (28-30). Since most tumors are 
unilateral and diagnosed as stage I disease, 
fertility-sparing surgery appears to be safe 
(31). In case of FIGO (International 
Federation of Gynecology and Obstetrics) 
stage II disease or higher, surgery has to be 
extended, keeping in mind that the uterus 
usually can be preserved in case of a 
bilateral tumor (31). The long-term risk of 
metachronous contralateral or ipsilateral 
recurrences requires annual ultrasound 
monitoring for many years after ovary-
sparing surgery or oophorectomy (25). 
In the present case series, ovarian torsion 
occurred in 26 cases (26.5%). None of 
these cases was associated with ovarian 
malignancy. Ovarian torsion is a rare 
problem that must be considered in the 
differential diagnosis of any pediatric 
female patient presenting with abdominal 
pain or a pelvic or abdominal mass. 
Conservative treatment for ovarian torsion 
consists in detorsion at first, and if an 
ovarian mass is associated, simultaneous 

or following enucleation of the lesion is 
recommended (7, 32, 33). In cases of 
ovarian torsion, ovarian conservation was 
accomplished in 80.8% of patients. There 
was no significant association between 
torsion and oophorectomy (p=0.268). In 
accordance with these findings, current 
recommendations advocate ovarian 
preserving surgery, regardless of how 
ischemic or necrotic the ovary appears 
intra-operatively (1, 7, 33-36). 
 

Conclusion 
In the present study, the risk factors for 
oophorectomy were a malignant pathology 
and large tumor size. In accordance with 
the Gynecologic Cancer Intergroup 
consensus, it is recommended that surgical 
management of ovarian masses in children 
should be based on ovarian preserving 
surgery. Long-term follow-up is needed to 
fully assess the effects of ovary conserving 
surgery on future fertility and ovarian 
function in this population. 
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