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Summary

Background: | The aim of this study was to evaluate the incidence and histological type of lesions affecting
the ovaries and to analyze employed methods of invasive treatment.

Materials & Methods: | Medical records of patients who were treated surgically for ovarian tumors in the years 2015
-2019 were reviewed. The study group was comprised of 31 female patients.

Results: | During5 years time, there were 31 girls in the age from 3 months to 17 years hospitalized in the
department. The mean age was 11 years. Histopathological examination was performed in all of
these cases. 12 patients were diagnosed with malignant lesion, 19 with benign lesion. The most
commonly diagnosed malignant tumors were a dysgerminoma and a mixed germ cell tumor.
In the group of benign lesions, the most frequent tumor type was mature teratoma. The first
occurring symptom was abdominal pain. Some of the lesions were diagnosed accidentally during
ultrasonography. The diagnostics was expanded depending on the size of the tumor, staging and
clinical condition of the patient. All the patients were treated surgically, 16 of them underwent
laparoscopic surgery. Torsion of the ovary or oviduct was observed in 3 cases. Chemotherapy
was introduced in 8 cases as complementary treatment.

Condlusions: | The most commonly diagnosed tumor was mature teratoma. Ultrasonography is the most frequ-
ent method of the ovaries’ examination. Ovarian lesions are characterized by non-specific clinical

symptoms, which is associated with prevalent incidental detection during ultrasonography.
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INTRODUCTION

RESULTS

Incidence of ovarian tumors in girls amounts to approxi-
mately 2.6 in 100 000 every year [1]. About half of lesions
in the ovaries is diagnosed as carcinomas, the incidence
of malignant tumors ranges between 16-55%. In case of
the ovarian tumor occurrence before the menarche, the
risk of its malignancy comes to 50% [9]. Malignant ovarian
tumors constitute around 1% of all childhood cancers [4,
18]. Malignant tumor morbidity increases with age [3, 16].

Detection and diagnosis of ovarian tumors is difficult
because of non-specific and often poor symptoms. Most
commonly occurring symptoms are abdominal pain,
growing abdominal circumference, precocious puberty
or menarche, menstrual cycle disorders [21]. Asymp-
tomatic or oligosymptomatic tumors are usually acci-
dentally diagnosed during physical examination or
abdominal ultrasonography.

There are several methods used in surgical treatment
of ovarian tumors in children and adolescents, such
as classic laparotomy or laparoscopy. However, apply-
ing less invasive techniques in the event of malignant
lesions remains controversial. Nevertheless, as malig-
nant tumors rarely occur in children, the tendency
to increase the use of laparoscopic method has been
noticed. This method of treatment also enables preser-
vation of fertility, which is one of the main post-opera-
tive concerns [12, 21].

This study aimed at clinicopathological analysis of
patients with ovarian tumors treated surgically in the
Department of Pediatric Surgery, Traumatology and
Urology in the years 2015-2019.

MATERIAL AND METHODS

The study was a retrospective chart review of 31 girls aged
from 3 months to 17 years who, between January 2015 and
December 2019, underwent surgical treatment of ovarian
tumors (solid or cystic) in the Department of Pediatric
Surgery, Traumatology and Urology in the Karol Jon-
scher Hospital of Poznan University of Medical Sciences,
Poland. Medical charts were analyzed for the following
data: age at surgery, symptoms, localization of the tumors
and imaging studies. Factors such as: the type of surgical
approach, operative procedure, postoperative complica-
tions, postoperative histopathological diagnosis and type
of chemotherapy (if applied) were also analyzed. All pro-
cedures performed in studies involving human partici-
pants were in accordance with the ethical standards of
the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

The mean age of patients at surgery was 10 years and 9
months. Malignant tumors were diagnosed in 12 cases
(38.7%), in the other 19 patients (61.3%) the lesions were
benign (Table 1). Mature teratoma was the most com-
mon lesion, it was diagnosed in 12 cases which accounts
for 39% of all the diagnoses.

The right ovary was affected in 13 cases (42%), the left
in 14 cases (45%) and in the other 4 cases (13%) the
lesions were bilateral (malignant in 2 patients, benign in
2 patients). In three cases, neoplastic lesion was accom-
panied by torsion of the adnexa.

Two patients with malignant tumors had metastatic dis-
ease. The patient diagnosed with yolk sac tumor pre-
sented metastases in omentum maius and in the right
lung, and the patient with sex cord stromal tumor had
bilateral lung metastases.

Two patients with malignant tumors (the patient with
yolk sac tumor and the patient with mixed germ cell
tumor) were diagnosed with 46, XY gonadal dysgenesis.

Symptoms prior to surgical treatment were noted in 21
cases (68%), other cases were asymptomatic (32%). The
most frequent symptom was abdominal pain, which
occurred in 18 patients (58%). Other symptoms were:
abdominal circumference increase (10%), palpable
tumor (13%), weakness (6%), hirsutism (3%) and urinary
dysfunction (3%).

Abdominal ultrasonography was performed in all
31cases. Thirteen patients (42%) underwent additional
abdominal Computed Tomography, 6 patients had chest
CT done, 3 patients had pelvic CT done, 3 patients had
head CT done, 3 patients underwent abdominal X-Ray
examination (RTG), 4 patients had chest RTG done, 2
patients had transrectal USG done, 2 patients had Mag-
netic Resonance Imaging scan done, 1 patient had dop-
pler USG done, and 1 patient had cystoscopy done. All 6
chest CTs and all pelvic CTs were performed in cases of
malignant tumors.

Open surgery technique was the method of choice in 15
cases (48.4%). Tumorectomy with preservation of ovar-
ian tissue was performed in two cases, in the other 13
cases salpingo-oophorectomy was performed.

Laparoscopic method was used on 16 patients (51.6%):
in 7 cases ovariectomy was performed, in 9 cases the
surgery was limited to tumorectomy and the ovary was
preserved- histopathological study showed the benign
character of these lesions (table 2). In case of two malig-
nant tumors treated with ovary-sparing surgery, the
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Table 1. The incidence, average patient’s age at the surgery and the age range of different morphological types of ovarian tumors in the study group

Histopathological diagnosis Patients n (%) Average age at surgery and age range [years]
Malignant tumor 12(38.7) 10.8 (0.8-16)
dysgerminoma 3(9.7) 8.67(0.42-16)
yolk sac tumor 2(6.5) 11.34(9.5-13)
mixed germ cell tumor 3(9.7) 11.5(10-13)
sex cord stromal tumor 2(6.5) 6.75 (5-13)
immature teratoma 2(6.5) 13 (10-16)
Benign tumor 19(61.3) 10.67 (0.34-17)
mature teratoma 12(38.7) 10.84 (2-17)
serous cyst 6(19.4) 9.75(0.34-16)
angioma 1(3.2) 14 (14)

Table 2. Method of surgery depending on lesion’s morphological type

Ovary-sparing surgery

Salpingo-oophorectomy

Lesion type
laparoscopy laparotomy laparoscopy laparotomy
benign 9 0 6 4
malignant 0 2 1 9
TOTAL 9 2 7 13

preoperative ultrasnography suggested benign charac-
ter of these lesions. The histopathological examination
of the surgical specimen revealed a malignant charac-
ter of the removed tissue. However, reoperation was
not performed due to radical resection with preserved
healthy tissue margins and no sings of limphadenopa-
thy.

Salpingo-oophorectomy was performed on 10 patients
with benign tumor and on 10 patients with malignant
tumor.

In order to resect the tumor, minilaparotomy was per-
formed three times during the minimally invasive
surgery. Reoperation was necessary in two cases: relap-
arotomy due to peritoneal haemorrhage, and lapa-
roscopic revision of previously preserved ovary. The
method of choice for malignant lesions was open sur-
gery. There was only one case in which laparoscopic
method was chosen. Post-operative complications
occurred just in one case and were manifested by bleed-
ing to the peritoneal cavity.

Eight patients (26%) underwent chemotherapy: VIP regi-
men (ciplatin, etoposide, ifosfamide) was instituted in 7
cases, while VBP (cisplatin, vinblastine, bleomycin) was
instituted only in one case.

Malignant tumor peak incidence falls on 13 years of age,
while benign tumor peak incidence stands at 16 years
of age.

DISCUSSION

Etiology and histological malignancy of the lesions
located in the area of the ovary are varied [17]. In litera-
ture, there have been significant differences concerning
ovarian cancer morbidity and the percentage of malig-
nant lesions. Finnish population’s analysis estimates
that the annual incidence of ovarian tumors is 2.2/100
000 patients in the age range from 0 to 5 years, while
incidence of malignant tumors is 0.6/100 000 [18]. The
Israeli study indicates that the incidence of malignant
ovarian tumors is 0.52/100 000 patients in the age range
0-19 years [5].

These marked variations could be explained by differ-
ences in age groups and distinct specificity of lesions
occurrence. According to Taskinen, the malignant tumor
morbidity increases with age [16], which has also been
observed in our study group (Fig. 1).

The most common tumor type is teratoma and it was
diagnosed in 45% of the study group. It was bilateral
in two cases. Mature teratoma consists of differenti-
ated tissue from embryonic layers. Immature teratoma
may contain mature tissue and immature epithelial, or
stromal tissue [5]. Immature teratoma is a rare, aggres-
sive and usually unilateral type of teratoma, and it was
observed in 2 of our patients. Yolk sac tumor, also known
as the endodermal sinus tumor, is one of the most
aggressive and frequent neoplasms in young children
(usually under the age of 10 years) [5]. It can metasta-
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Fig. 1. Malignant and benign tumors incidence depending on age with trend lines

size to regional lymph nodes, liver, lung and brain. Other
types of gonadal germ cell tumors are rare in pediat-
ric population [5]. The presence of 46, XY karyotype
and gonadal dysgenesis can cause a germ cell tumor to
develop [11]. In our study, 2 of 12 patients with malig-
nant neoplasm were carriers of this type of chromo-
somal aberration.

Non-specific symptoms markedly impede proper diag-
nosis of ovarian tumor. Patients’ prevailing symptom
was abdominal pain characterized as both chronic and
acute, diffused and well-located. For this reason, despite
their rare occurrence in children and adolescents, it is
significant to consider ovarian tumors in differential
diagnosis of abdominal pain. It is also very important to
perform imaging studies and laboratory tests before the
implementation of treatment. The most important val-
ues are B-hCG, AFP and CEA levels, and less frequently
performed CA-125 (marker useful in epithelial cancer
monitoring) [17]. It is important to monitor whether the
AFP is within age-appropriate normal range, especially
in the first 6 months of life [18].

Despite the fact that benign lesions are markedly more
frequent than malignant tumors, laparoscopic approach
in children with malicious lesions remains controversial.
In 1.5% of the cases, malignant component was found
in adnexal tumors treated with the use of laparoscopic
method [11]. In our study, only one of the patients treated
laparoscopically was diagnosed with malignant lesion.
Surgical method is chosen individually [11]. Open surgery
enables precise action in the area of the ovary and the
oviduct, which eliminates the risk of rupturing the wall
of the tumor and spillage of its contents to the abdomi-
nal cavity [10]. Minimally invasive method is beneficial
in terms of controlling the peritoneal cavity and collect-
ing tissue samples for cytological test without the need
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