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Introduction

Abstract
Introduction: Prevalence of ovarian masses in children increase
due to easy access to imaging techniques. There are conflicting views
about evaluation and classification of ovarian masses for neoplasia in
such age group in the literature.
Material and methods: The patients who were monitored and
treated because of ovarian mass in pediatric surgery and obstetrics
and gynaecology clinics were reviewed retrospectively. Demographic
data, symptoms, dimensions and lateralization of the mass, serum
tumour markers, histopathological evaluation results, and treatment
outcomes of the patients enrolled in were recorded. Ovarian masses of
the participants were divided into two groups as non-neoplastic group
(NNG) and neoplastic group (NG) depending on imaging techniques,
serum tumour markers and histopathological analysis results. Results
were statistically reviewed.
Results: There was not any statistical difference between NG
and NNG for age, body mass index, mass diameter, initial symptoms,
and mass lateralization (p>0.05). Review of ovarian masses reported
by imaging techniques revealed that pure cystic appearance was
statistically significant for NNG (p=0.012). Duration of the surgery and
hospitalization were detected shorter in NNG treated laparoscopically
(p=0.023).
Conclusion: Surgical treatment of ovarian masses in children
should be ovarian protective as much as possible. However, there is not
any reliable and proven marker that may differentiate a benign ovarian
mass from a malignant ovarian mass in paediatric patients like adult
population. A detailed medical history, physical examination, imaging
methods, and adequate tumour markers should be used for preoperative
evaluation of adnexial masses.
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Annual incidence of ovarian masses in the paediatric
age group is predicted as 2.6 per 100,000 girls [1].
Neoplastic ovarian masses consist of 1% to 2% of all
paediatric malignancies, and of 20% if all ovarian masses
in the same age group [2]. Prevalence of neoplasia in
ovarian masses in the children is rare when compared
with adults; however, ovarian masses constitutes 60% to
70% do all gynaecological malignancies [3]. Easy access
to imaging tests and common use of minimally invasive
procedures has facilitated diagnosis and treatment of
ovarian masses. Minimally invasive procedures become
widespread for differential diagnosis and surgical treatment
of ovarian tumours due to shorter duration of surgery and
hospitalization, decrease in pain and cosmetic concerns
[4,5].
The aim of the present study was to determine
epidemiological, demographic, clinical presentation and
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management of the patients who were monitored and treated
due to ovarian mass in gynaecology and pediatric surgery
clinics of our hospital, by comparing neoplastic group (NG)
and non neoplastic group (NNG) ovarian mass outcomes.

Material and methods

The patients who were diagnosed with ovarian
mass, monitored and treated in Paediatric Surgery and
Gynaecology Clinics of Kocaeli Derince Training and
Research Hospital within Health Sciences University
between January 2015 and January 2020 were reviewed
retrospectively. Approval by ethical committee of Kocaeli
Derince Training and Research Hospital was obtained for
this retrospective study with approval number of 44 on May,
28th, 2020. Data were obtained from medical files of the
patients in digital filling system of the hospital. Patients
with deficient information in the files, and those diagnosed
with another condition during follow-up and treatment were
excluded from the study. Demographic data, symptoms,
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dimensions and lateralization of the mass, serum tumour
markers, his to pathological evaluation results, and treatment
outcomes of the patients enrolled in were recorded.
Ovarian masses of the participants were divided into two
groups as non-neoplastic group (NNG) and neoplastic group
(NG) depending on imaging techniques, serum tumour markers
and his to pathological analysis results. Patients diagnosed with
para ovarian cyst, corpus luteum cyst, ovarian endometriosis
cyst, hemorrhagic or follicular cyst, and paratubal cyst were
accepted as NNG. Data were analyzed through SPSS 24.0 (IBM
Corp, Armonk, NY) software. Normally distributed quantitative
variables were expressed in mean standard distribution; and
variables that do not distribute normally were expressed in
median (range). Mann-Whitney U test was used to detect
any differences in quantitative variables between the groups.
Table 1

Results

Sixty two patients were enrolled in to the study. The
patients were divided in to two groups as NG and NNG
depending on tests and histopathological diagnosis results. Forty
eight participants were included in NNG group whereas fourteen
patients were evaluated in NG ovarian mass group. The most
common complaint of referral was abdominal pain (43 patients;
69.3%). Among referrals due to abdominal pain, 48% of the
patients referred to emergency department. There was not any
statistical difference between NG and NNG for age, body mass
index, mass diameter, initial symptoms, and mass lateralization
(p>0.05). Patient characteristics depending on referral were
summarized in Table 1.

Distribution of demographic features and symptoms

Variable
Number = 62
Age (median) / (min-max) / year
Dimensions of the ovary (median) / (min-max) / cm
BMI= kg/m2 (median)/(min-max)
Symptom (n, %)
Abdominal Pain = 43
ER=21 (48.8)
(69.3)
Polyclinic=22 (51.2)
Abdominal Distension=13 (16,1)
Routine examination=5 (8,0)
Puberty Praecox=1 (1,6)
Side (n, %)
Right=36 (58,0)
Left=26 (42,0)

*NG: Neoplastic Group **NNG: Non-euplastic Group

Table 2

Comparison of categorical variables was performed by chisquare test. The significance level was accepted as p<0.05.

NG (n, %)
14 (22.5)
11.5 (8-16)
6.8 (3.1-16.4)
21.4 (18-28)
3 (6.9)
6(13.9)
6 (9.6)
3 (4.8)
1 (1.6)
7
7

NNG (n, %)
48 (77.5)
12.7 (9-17)
8.6 (3.2-23.1)
20.9 (17.6-27.5)
18 (41.8)
16 (37.2)
7 (11.2)
2 (3.2)
0
29
19

p

0.486
0.124
0.342
0.128

0.254
0.123

0.765

Treatment outcomes of ovarian masses

Variable (n, %)

Mass diameter (cm)

Imaging

Mass Appearance
AFP

Beta HCG

LDH

CA 125

Treatment
Conservative=11
Aspiration/Cystectomy/Ovarian conservative surgery=34

Oopherectomy=7

Distortion=10

Surgery duration (minutes)

Hospitalization Duration (days)

*NG: Neoplastic Group **NNG: Non-euplastic Group

>8 cm ( 21; 33.8)
<8 cm ( 41; 66.2)
Ultrasound=47
Magnetic Resonance=28
CT=12
Pure cystic
Mixed
Solid
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Laparoscopic=22
Laparotomy=12
Laparoscopic =0
Laparotomy=7
Laparoscopic =8
Laparotomy=2
Laparoscopic
Laparotomy
Laparoscopic
Laparotomy
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NG

6 (28.5)
8 (19.5)
11 (23.4)
10 (35.7)
3 (27.2)
2
5
9
9
14
9
14
8
14
8
14

0
3 (8.8)
4 (11.7)
0
6
0
1
59.4± 25.3
73.2± 17.8
3.4± 1.6
4.5± 2.1

NOG

15 (71.5)
33 (80.5)
36 (76.5)
18 (64.2)
8(72.7)
26
11
9
0
48
0
48
1
34
3
36

11
19 (55.8)
8 (23.5)
0
1
8
1
73± 34.5
86± 13.4
2.6± 1.1
3.7± 1.3

p

0.017
0.023
0.145
0.321
0.236
<0.001
0.342
0.808
<0.001

<0.001

0.0032

0.0041
0.001
0.256
0.001

0.001

0.023
0.165
0.024
0.643

89

Table 3

Ultrasound

Pelvic MRI

CT

Discussion

Evaluation of imaging techniques
Specificity

87.5%

96.1%

90%

Sensitivity

64.7%

72.3%

67.8%

PPV

85.3%

89.2%

75.2%

NPV

74.1%

88.8%

75%

*PPV: Positive Predicted Value **NPV: Negative Predictive Value

Dimensions of the ovarian mass decreased or mass
disappeared in 11 (22.9%) patients within NNG group without
any procedure during follow-up (Table 2).
Review of cytology analysis reports of the patients in NNG
group who had surgical procedure included four patients with
corpus luteum cyst, four patients with follicle cyst, eight patients
with hemorrhagic cyst and four patients with para-ovarian cyst.
All patients in the NG group were operated. When cytology
analysis reports of the patients in NG group were reviewed,
mature teratoma was reported in eleven patients, immature
teratoma was detected in two patients, and mixed germ cell
tumour was detected in one patient.
For differential diagnosis of the patients enrolled into
the study, ultrasound and Doppler ultrasound were used in 47
patients, Magnetic Resonance was used in 28 patients, and
Computed Tomography was used in 12 patients. All patients
whom computed tomography was preferred have referred
to emergency department due to abdominal pain. Review of
ovarian masses reported by imaging techniques revealed that
pure cystic appearance was statistically significant for NNG
(p=0.012). There was not any statistically significant difference
for mixed and solid appearance of ovarian masses through
imaging techniques between two groups (p=0.345) (Table 2).
Evaluation of imaging test results along with his to
pathological analysis results revealed sensitivity, specificity,
positive predictive value, and negative predictive value of the
ultrasound as 87.5%, 64.7%, 85.3%, and 74.1%, respectively.
Furthermore, sensitivity, specificity, positive predictive value,
and negative predictive value of pelvic MRI were 96.1%, 72.3%,
89.2%, and 88.2%, respectively. Sensitivity, specificity, positive
predictive value, and negative predictive value of CT were 90%,
67.8%, 75.2%, and 75%, respectively.
Comparison of AFP, beta HCG and LDH which are
accepted as serum tumour marker in paediatric ovarian masses
revealed that negative serum tumour marker values were
significant in NNG group (p=0.01) (Table 2).
Fifty one patients diagnosed with ovarian mass were treated
surgically. Urgent surgery was performed in 22 (43.1%) patients
whereas 29 (56.8%) patients had the surgery under elective
conditions. Among the patients operated under emergency
conditions, 10 patients were operated due to preliminary
diagnosis of ovarian torsion. Laparoscopic ovarian detorsion
was performed in 8 patients whom ovarian torsion. Laparotomic
oopherectomy was performed in 2 patients. Mature teratoma
was detected in one patient after histopathological analysis of
the patients who had laparotomic oopherectomy (Tables 1,2).
Among the patients who were treated surgically, aspiration,
cystectomy or conservative procedures were performed in 34
patients whereas 7 patients had oopherectomy. Duration of
the surgery and hospitalization was shorter in the patients in
NNG treated laparoscopically (p=0.023). There was not any
statistically significant difference in duration of surgery and
hospitalization in the patients who had laparotomy (p=0.165)
(Table 2).
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The most common clinical presentation of ovarian masses
is abdominal pain. Abdominal distension and vomiting are
rare symptoms [6, 7]. Other symptoms indicating an ovarian
mass except acute or chronic abdominal and pelvic pain in the
paediatric age group may include puberty precox, virilisation,
and abnormal genital bleeding [8].
Frequent use of imaging methods enables detection of
ovarian pathologies more; therefore, classification and staging
of pathological conditions of the ovaries, and determination of
treatment options become more important [9].
Ultrasound is the primary diagnostic tool for early
diagnosis or monitoring of ovarian masses. Ultrasound provides
information about dimensions, appearance and content of ovarian
masses. It also helps to select the adequate therapeutic approach.
Malignancy probability of ovarian masses smaller than 8 cm,
with unilateral and unilocular pattern, thin and smooth wall,
without any intra abdominal fluid is less than 1% [10,11]. Pure
cystic ovarian masses detected through imaging tests conducted
in the present study were significant for NNG (p=0.01).
Malignancies of ovaries appear as complex masses with
irregular wall, unidentified pattern, necrotic centres and papillary
projections in the ultrasound [12]. In the present study, there was
not any statistically significant difference between two groups
for solid and mixed appearance detected by imaging techniques.
MRI should be preferred if no regression is detected in
dimensions of ovarian masses during the control ultrasound
scan after 6 to 8 weeks. CT should only be preferred for staging
of histological proven masses in adolescent and paediatric age
group. Preoperative pelvic MR images may change the surgical
preference of paediatric patients with adnexial mass. MRI may
provide valuable information when extra-ovarian origin of
the mass was suspected [13]. All patients for whom CT was
preferred for imaging technique were those who have referred to
emergency department because of abdominal pain.
Previous studies of the literature reported that age, puberty
precox, early virilisation, increase in dimensions of the ovary (>8
to 10 cm), presence of any solid component inside the ovarian
tissue, and elevation in tumour marker(s) were significant for
ovarian neoplasm. Marro et al. [14] reported sensitivity of pelvic
MRI in benign ovarian masses as 85.7% [14]. In the present
study, sensitivity of pelvic MRI was detected as 96.1%.
There are studies accepting the cut-off value of 5 cm for
malignancy in ovarian masses. Papic et al. offered a cut-off
value of 10 cm for dimensions of the mass in order to detect
the malignancy [15]. Since 11% of malignant ovarian masses
are smaller than 10 cm and 22% of them do not contain any
solid component (complex), none of these assumptions are one
hundred percent sensitive. The cut-off value for ovarian masses
was accepted as 8 cm in the present study; there was not any
statistically significant difference for large masses between two
groups (p=0.375). Masses with a diameter equal to and smaller
than 8 cm were significant for NNG.
Studies detected in the literature have reported that alfafeto-protein (AFP) and beta-HCG which were not higher in
non-neoplastic ovarian masses were quite specific for neoplastic
ovarian masses. However, no increase was detected in any
tumour marker in 17% of the patients with malignancy; and
malignancies were not excluded when no increase was detected
in tumour markers. Although requirement of cytological analysis
appears in case if higher tumour marker levels, an aggressive
surgical procedure should never be planned due to elevation in
tumour markers only.
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Papic et al. [15] reported that AFP and beta-HCG are highly
associated with malignancy, and such markers are not positive in
non-euplastic ovarian masses. However, other reports indicated
that the rate of non-euplastic lesions varies between 3% and 20%
along with the increase in tumour markers [15,16].
Use of tumour markers for discrimination of ovarian
masses is also contradictory. The literature review indicated that
tumour markers were higher in 4% to 20% of benign masses.
Increase of several tumour markers is detected in ovarian masses
with malignant characteristics. Unnecessary aggressive surgical
approach should be avoided on benign masses in consideration
of malignancy in ovarian masses in the adolescent age group
[17, 18]. In the present study, negative AFP, beta-HCG, LDH
and CA 125 tumour markers were found significant for NNG.
Approximately 60% of ovarian masses are treated surgically.
More than 50% of surgical procedures for ovarian masses are
performed laparoscopically in adolescents; and cystectomy is
preferred rather than oopherectomy in majority (71% to 84%) of
the patients. Preservation of normal physiological development
and fertility in the future, and leaving the ovarian tissue as much
as possible are important for treatment of ovarian masses during
childhood [19]. In the present study, cystectomy and ovarian
conservative surgery were performed on 34 (54.8%) patients;
however, surgical procedure was not needed for 11 (17.7%)
patients. Oopherectomy was performed in 7 (11.2%) patients
only. Our results were consistent with the literature.
Safety of ovarian conservative procedures was proven for
adolescents; and minimally invasive surgical procedures have
become a gold standard treatment in the last decade. Majority
of the surgeons agree on trying ovarian conservative surgery as
much as possible for ovarian masses in paediatric patients [20].
Minimally invasive surgical techniques have become a surgical
standard for removal of non neoplatic masses in the last decade;
and many surgeons prefer laparoscopy due to shorter recovery
period, decreased pain and cosmetic concerns [21,22].
Rogers et al. [23] concluded that laparoscopic approach
is safer for adnexal masses with maximum diameter equal to
and smaller than 8 cm, and non-complex appearance through
imaging methods in the children and adolescents [23].
Precedence of laparoscopy and laparotomy is contradication
for neoplastic ovarian masses. Mayer et al. reported a case with
peritoneal implantation of squamouse cell carcinoma developed
after the rupture of desmoids cyst during laparoscopic surgery
[24]. Conservative treatment approach should be adopted for
non-neoplastic ovarian cysts as much as possible. Kathleen et al.

suggested ovarian conservative strategies unless malignancy of
the ovarian mass is clearly suspected [25].
Laparoscopy is a safe and efficient method for differential
diagnosis and treatment of ovarian pathologies in girls with
abdominal pain complaint. Torsion of the ovary should also
be considered in girls if nausea and vomiting are concomitant
to abdominal pain. Besides malignancy, the most common
cause for oopherectomy is torsion of the ovary appeared with
circulation disorder of the ovarian tissue [26].
Torsion of the ovary is an emergency case which should
always be considered for differential diagnosis of a paediatric
female patient presenting acute abdominal pain. It was recently
proven that black-bluish macroscopic appearance of the ovary is
not a real indicator for grade of ischemia; and not a valid clinical
method to predict viability of the ovarian torsion [27].
The approach to ovarian masses in the children should
be planned in consideration of fertilization in the future by
following ontological principles. However, limited number of
patients exposed to oopherectomy had a benign cytopathological
diagnosis after the surgery. Oopherectomy should be considered
as unacceptable in a benign ovarian mass [28].

Conclusion

There is not any reliable and proven marker that may
differentiate a benign ovarian mass from a malignant ovarian
mass in paediatric patients like adult population.
Preoperative risk detection of paediatric ovarian masses
for any ovarian malignancy is important for determination of
surgical procedure to be performed, adequate patient informing,
and avoiding unnecessary procedures. A detailed medical
history, physical examination, imaging methods, and adequate
tumour markers should be used for preoperative evaluation of
adnexal masses.
Our study has some shortcomings and limitations. Our
study has been arranged retrospectively and our number of
patients is small. We think that a prospective study with more
patients is needed for the most appropriate approach to ovarian
mass in the pediatric age group.
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