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Can preoperative findings help to interpret neoplastic
and non-neoplastic lesions of ovary and affect surgical
decisions in children and adolescents?
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ABSTRACT

Background: Ovarian masses are common in all
pediatricage groups. Ovarian-sparing surgery is
favored since most cases are benign or functional
cysts. Detection of afew malignant cases prevents
morbidity and mortality. Objective: toinvestigate
which of the preoperative findings can help to
distinguish the pathology of the ovarian lesions,
affect the surgical decision and predict the
possibility of ovarian preservation.

Method: Patients operated with diagnosis of
ovarianmass were enrolled in the study between
2000-2015. Age, symptoms, physical examination
findings, tumor markers, radiologic features,
operative notes, and pathology results were
reviewed retrospectively.

Results: During the study period, 98 patients
were operated and 86 were included. Mean age
was 9.745.62 years. Non-neoplastic pathologies
constitute 68.6 % of cases; 31.4 % was neoplastic.
Malignancy rate was 4.6 %. Solid component,
absence of ovarian torsion and diameter >9 cm
were more commonly seen in neoplastic cases
(p<0.001, p<0.001, p=0.001). Adnexal torsion was
found in 30 (34.9 %) patients. Mean diameter did
not differ significantly between groups with or
without torsion; incidence of torsion was greater
in patients with masses <6 cm (p=0.019). Ovarian-
sparing surgery was performed in48 (55.8 %) and
oopherectomy in 38 (44.2 %) patients. Surgical
approach was affected by nature (p<0.001) and
size (p<0.001) of the lesion; it was independent
of age and presence of torsion.

Conclusion: A purely cystic mass <9 cm, with
torsion and negative markers, orients towards
a non-neoplastic mass. The presence of solid
component and absence of torsion are associated
with increased risk of malignancy.
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INTRODUCTION

The ovarian masses are common
in the infant-juvenile population;
they are the most common genital
neoplasms in childhood. Ovarian
neoplasms (benign and malignant)
account for approximately 1 % of all
tumors in children and adolescents.
Since children have a long life span
and expectancy, ovarian functions
and fertility are important issues in
this age group. These facts lead to
a trend of ovarian-sparing surgery
in both cystic and solid lesions in
pediatric patients.?®* However
strong presumption of malignancy,
destruction of ovarian tissue by the
mass and necrosis caused by torsion
may necessitate oopherectomy.>?

The objective was to investigate
which of the preoperative findings can
help to distinguish the pathology of
the ovarian lesions, affect the surgical
decision and predict the possibility of
ovarian preservation.

POPULATION AND METHODS

Our study included patients
operated with the diagnosis of
ovarian mass in our Pediatric
Surgery Clinic between the years
2000-2015. Indications of surgical
treatment were: symptoms attributed
to mass, suspicion of malignancy,
unresponsiveness to conservative
management and presence of acute
abdomen. All patients’ files were
reviewed retrospectively for age,
symptoms, physical examination
findings, tumor markers, radiologic
features, operative notes, and
pathology results. This study was
approved by Local Ethics Committee
for Clinical Investigations.
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Statistical analyses were done with SPSS
ver.15.0 (SPSS Inc., Chicago, IL, USA). p < 0.05
was accepted as statistically significant.
Consistency of normal data distribution was
tested by Shaphirowilk test. Comparison of
numerical data was done by Mann Whitney
U test. Chi-square test was used to study the
relation between categorical variables. ROC curve
analysis was used for cut-off point calculation.

RESULTS
a) Descriptive data

A total of 98 girls aged between 0 and 16 years
were treated in this time period but 86 of them
were enrolled in the study; 12 were excluded
because of lost patient charts and inadequate
information. In 86 girls, there were 88 ovarian
masses. Two patients had bilateral masses: a
newborn with bilateral massive follicle cysts
and an adolescent with simple serous cysts. Age
distribution ranges from newborn to 16 years old
and the mean age was 9.7 + 5.62 years. Infants
younger than 1 year of age constitute 17.4 %
of cases. Presenting symptoms were chronic
abdominal pain (n = 32, 37.2 %) and menstrual
irregularity or dysmenorrhea (n =16, 18.6 %). Six
patients presented to the pediatrics clinic with
symptoms of precocious puberty and further
investigations revealed ovarian masses in these
patients. In 12 patients diagnosis was done
prenatally. Acute abdomen was detected in 23
(26.7 %) girls.

Tumor markers were studied in 25 patients
in the preoperative period. AFP was elevated in
3 patients with the following diagnosis: mature
cystic teratoma, dysgerminoma and immature
teratoma. CA 19-9 was elevated in 4 patient in
2 cases of mature cystic teratoma, one of dermoid
cyst and one of immature teratoma. CA-125 was
elevated in mature cystic teratoma, dermoid cyst,
immature teratoma and endometriosis in one

TaBLE 1. Pathologic diagnosis

patient of each diagnosis. None of the patients
had elevated level of p-hcg. All cases with high
marker levels had neoplastic pathologies except
the girl with high CA-125 having endometriosis.
Patients presenting with precocious puberty had
follicular cyst (n = 3), serous cystadenoma (n = 2),
juvenile granulosa cell tumor (n = 1). Elevated
levels of estrogen were detected in these patients.

Right side was affected in 48 (55.8 %) and left
in 36 (41.9 %) patients and bilateral in 2 (2.3 %).
Mean greatest diameter of mass measured by USG
was 8.25 £ 4.59 cm (range 3-24 cm). USG revealed
cystic mass in 57 (66.3 %), solid in 5 (5.8 %) and
both cystic and solid components in 24(27.9 %)
patients. Surgical approach was laparoscopy
in 16 (18.6 %) with ovary-sparing surgery in
15 patients, and laparotomy in 70 (81.3 %) with
ovary-sparing surgery in 33 patients.

Adnexal torsion was encountered in 30
(34.9 %) cases. Mean diameter of ovaries with
torsion was 7.08 £ 3.73 cm and it was 8.8 £ 4.9 cm
in the others. This difference was not statistically
significant (p = 0.069). However the incidence
of torsion was lower in masses >6 cm compared
to smaller ones. The percentage of torsion was
25.5 % and 51.6 % respectively in each group
and the difference was statistically significant
(p = 0.019). The lesion was purely cystic in 80 %
and cases with cystic and solid components
constitute 20 %. Torsion was not detected in none
of the pure solid lesions.

The histopathological diagnoses of non-
neoplastic and neoplastic pathologies are stated
in Table 1.

b) Predictor parameters of pathology:

age, size, USG features, adnexal torsion (Table 2)
Patients were divided into 2 groups according

to neoplastic and non-neoplastic pathologies.

There is no statistically significant difference of

age with respect to pathology group (p = 0.470).

Non-neoplastic (n=59; 68.6 %)
Follicle cyst (n = 21; 24.4 %)

Simple cyst (n=17;19.7 %)

Corpus luteum cyst (n = 12; 13.9 %)
Serous cyst (n =5; 5.8 %)
Hemorrhagic cyst (n=2;2.3 %)
Endometriosis (n=1; 1.1 %)

Massive ovarian edema (n=1; 1.1 %)

Neoplastic (n = 27; 31.4 %)

Dermoid cyst (n=7; 8.1 %)

Mature cystic teratoma (n = 6; 7 %)
Dysgerminoma (n = 2; 2.3 %)

Immature teratoma (n=2;2.3 %)
Mucinous cystadenoma (n = 3; 3.4 %)
Mucinous borderline tumor (n = 3; 3.4 %)
Serous papillary cystadenoma (n = 3; 3.4 %)

Juvenile granulosa cell tm (n=1; 1.1 %)




296 | Arch Argent Pediatr 2019;117(5):294-300 / Original article

However, all infants under 1 year of age, except
one with serous cystadenoma had nonneoplastic
pathologies, namely cystic degeneration due to
intrauterine torsion, follicle cyst or simple cyst.
The difference in terms of mean greatest diameter
is statistically significant (p = 0.001). ROC curve
analysis demonstrates that size of the lesion is
fairly distinctive for pathology result prediction.
Defining the cut-off point as 9 cm has a sensitivity
of 59.26 % (95 % CI: 38.8-77.6) and specificity of
81.36 % (95 % CI: 69.1-90.3, p = 0.001). Cystic
or solid nature of the lesion has a statistically
significant relation with the pathologic group
(p <0.001). Only 2 patients with benign neoplastic
cases had ovarian torsion: one with dermoid cyst
and the other with serous papillary cystadenoma.
Presence of torsion is higher in non-neoplastic
group (p < 0.001).

¢) Ovarian preservation rates with respect to
age, size, USG features and adnexal torsion
(Table 3)

Differences between groups with respect
to age and presence of ovarian torsion are not

TaBLE 2. Clinical characteristics according to the patholog

statistically significant (p = 0.107 and p = 0.258,
respectively). When mean diameters of masses
compared, the difference between groups is
statistically significant (p < 0.001). We also found
that type of surgical approach is related to nature
of mass (p < 0.001).

Pathology revealed necrosis in 6 of 16 torsed
oopherectomy materials in the oopherectomy
group. Our institutional policy evolved in favor
of ovarian-preservation in torsion cases in recent
years.

DISCUSSION

Ovarian cysts are common among all pediatric
age groups due to different hormonal insults.
Maternal and placental hormones in infancy,
release of gonadotropins by developing pituitary
in prepubertal period and dysfunctional ovulation
in adolescence are the causative mechanisms
for ovarian cysts.! The challenge in managing
girls with ovarian cyst lies in detecting a small
percentage of neoplastic lesions among all these
almost physiologic ones.? Although clinical
presentation, laboratory and radiologic findings

Non-neoplastic Neoplastic p value
Na: 59 N: 27
Mean age (years) 94+6.2 10.4+3.8 0.470
Mean greatest diameter (cm) 6.8+2.8 11.2+59 0.001
Nature
Cystic 51 (89.5 %) 6 (10.5 %)
Solid 1 (20 %) 4(80 %) <0.001
Cystic-solid 7(29.2 %) 17 (70.8 %)
Ovarian torsion
Present 28 (93.3 %) 2(6.7 %) <0.001
Absent 31 (55.4 %) 25 (44.6 %)
TasLE 3. Clinical characteristics according to the surgical approach
Oopherectomy Ovary-sparing p value
N:38 Surgery
N: 48
Mean age (years) 8.6 +6.04 10.6+5.1 0.107
Mean greatest diameter (cm) 10.2+5.3 6.8+3.1 <0.001
Nature
Cystic 16 (28.1 %) 41 (71.9 %)
Solid 4 (80 %) 1(20 %) <0.001
Cystic-solid 18 (75 %) 6 (25 %)
Ovarian torsion
Present 16 (53.3 %) 14 (46.7 %) 0.258
Absent 22 (39.3 %) 34 (60.7 %)
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help to differentiate, we cannot conclude the exact
diagnosis before the pathology result. Decision
between conservative or surgical treatment, open
or minimally invasive approach and ovarian-
preservation or oopherectomy are questions
awaiting clinicans dealing with these conditions.
More frequent occurrence of benign ovarian
masses compared to malignancies in pediatric age
group is the main advantage and enables a more
conservative and ovarian-preservative approach.

In our study the mean age of our patients was
9.7 years in a range of 0-16 years. This was less
than the other large cohort studies.>® This may
be attributed to a large proportion of infants
under 1 year of age in our study. Widespread use
of USG and prenatal surveillance enable early
diagnosis at an asymptomatic age. Also, this
study was conducted only by pediatric surgeons
dealing with younger patients.

Tumor markers can be elevated in malignant
ovarian germ cell and epithelial tumors and
they can be used as a parameter in follow-up of
these patients.® There were 4 out of 25 patients
with elevated tumor markers. Statistical
conclusion cannnot be drawn from this data
due to the small number however previous
studies showed that markers are elevated in a
minor group even in malignant pathologies.
However, it is still recommended to test for these
markers since if positive, they can be used in
the postoperative follow-up.” Elevated hormone
levels and precocious puberty can be seen in
sex-cord stromal tumors and autonomously
functional ovarian cysts."® Six patients in our

FIGURE 1. types of surgical approach

study were diagnosed during the work-up of
early pubertal development. All of them had
benign pathologies. We may conclude that in the
case of clinical symptoms of hormonally-active
tumors, ovarian-preservative surgery may be
justified. Magnetic resonance imaging(MRI) is
excellent in ovarian pathologies regarding size,
the origin of mass, presence of solid and cystic
components and relation with neighbouring
organs.” However, there are major disadvantages
like need for sedation in pediatric age group, high
cost and not readily available in emergency cases
in our hospital. We utilize USG as the first line
imaging modality and cross-sectional imaging
studies were added in selected cases.

Ovarian cysts caused by dysfunctional
ovulation or hormonal irregulations are the
usual case that we encounter during evaluation
of girls in pediatric/adolescent age group but
possibility of malignancy cannot be ignored.
Papic et al., reviewed 150 patients in pediatric
age group with an ovarian mass and evaluated
predictors of malignancy. They found out that,
an ovarian mass <10 cm, with no solid component
and no positive marker has a 0.25 % probability of
malignancy.’ Relation of age, size, USG features
and presence of adnexal torsion with respect to
pathology was investigated in our study. The
mean age of patients in neoplastic and non-
neoplastic lesions groups and resultants were
similar with no statistical difference in our
study. We expected to find greater mean age in
neoplastic lesions from others since most of the
patients were older than 6 years old and peri-

types of surgical
approach

laparoscopy
(n=16)

laparotomy

(n=70)

oopherectomy ovary-sparing
=1 surgery
(=1 (n=15)

ovary-sparing
surgery
(n=33)

oopherectomy
(n=37)
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menarchal. But non-neoplastic group had a bi-
model age distribution which includes infants and
adolescents with respect to increased hormonal
activity. For this reason, mathematical mean
of this patient group equals to 9.5 years. Mean
diameter of lesions was significantly greater in
neoplastic group. We defined a meaningful cut-off
point as >9 cm for neoplastic pathologies. Cystic
lesions were more frequently non-neoplastic
and masses with solid components were more
likely to be neoplastic. Patients with torsion had
non-neoplastic pathologies in nearly most of the
cases, and none with malignant diagnosis. In
the light of these findings, we may infer that a
purely cystic mass with a diameter <9 cm with
torsion is more likely to be a non-neoplastic one.
A retrospective study including 502 patients
support our findings and state that presence of
solid component, diameter > 9 cm and absence
of torsion are associated with an increased risk
of malignancy.” Our results were in concordance
with this findings however benign and malignant
cases were together grouped as neoplastic and
compared with non-neoplastic pathologies in
our study.

Opvarian torsion has a bimodel age distribution;
one in infantile and the other in the perimenarchal
period. Hormonal stimulation is blamed in
etiologic theories and childhood ovarian torsion
is exceedingly rare in malignant cases. However,
benign tumors like mature teratoma or dermoid
cyst may be seen with this phenomenon. In our
series, ovarian torsion was associated with non-
neoplastic lesions in 93.3 % of cases. Torsion
was more common among masses < 6 cm and of
cystic nature. These findings may be explained
by shallow pelvis of children which does not
enable large masses to mobilize in and greater
gravitational force of solid component seen in
neoplastic cases. Adhesions in malignant cases
may also contribute to immobility of adnexa.’®"
Current literature neither support, nor discourage
routine practice of oophoropexy in pediatric
age group. There is not enough evidence of
oophoropexy benefit and we have considerations
regarding the adenaxal organs of children and
adolescent in rapidly growing phase of life may
be negatively influenced by pexy sutures.'? For
these reasons, we justify oophoropexy only in
patients with recurrent ovarian torsion and in
case of single ovary.

Laparoscopy is a safe and effective way of
approaching to ovarian masses. Besides well-
known benefits of laparoscopy like small incision,

early recovery and minimal risk of adhesion, it
enables excellent visualisation and manipulation
in small pelvis of children, ovarian-sparing
surgery and minimal blood loss.! In a study
documenting 158 patients who underwent
laparoscopic surgery for a gynecologic disorder,
convertion to laparotomy was necessary in
only 2 cases due to adhesions and giant mass
which did not allow insertion of trocars. Various
procedures like cystectomy, cyst drainage,
detorsion, oophoropexy, oopherectomy were
performed with a few and minor complications."
We performed 16 laparoscopic surgeries since
2012 and almost all was ovarian-sparing surgeries.
The reason of high percentage of laparatomy
lies in the smaller amount of time since the
introduction of laparoscopy to our clinic in the
overall time period. This study covers the patients
managed during 15 years and laparoscopy
could only be used in the last 3 years of this time
frame. Laparoscopy and ovarian-sparing surgery
should be utilized as much as possible in pelvic
pathologies since there is high risk of recurrence
in even benign lesions and pelvic adhesions may
cause unfavorable effects on future fertility."*®
Taskinen et al., described a series of patients with
mature teratoma and 23 % had metachronous
contralateral ovarian tumors. They performed
oopherectomy in the first tumors in all patients
and ovary-sparing surgery in recurrent cases.
Presence of ovarian tissue in cyst walls of patients
whom were operated by stripping technique were
examined and no ovarian tissue was observed
in 86.7 % of cases and there were only Imm
thickness ovarian tissue in 4 patients diagnosed
with endometriosis.”® All these experiences and
facts lead us to a more conservative, minimally
invasive and ovarian preservative approach.
Ovarian cyst aspiration is one of the
management options in ovarian cysts detected
in prenatal or infancy period. The logic of this
technique lies in the fact that almost all of the
cases in this age group are of benign nature
and have a tendency to resolve spontaneously.
However, there is a risk of torsion and loss of
ovarian tissue during the waiting period.!® Simple
aspiration of cyst can be performed either by
USG guidance or by assistance of laparoscopy.
However, one must be sure about the origin of
cyst since cystic lesions of intestinal, renal or
retroperitoneal structures can be confused with
ovarian cyst. There is also the risk of recurrence
in simple aspiration technique.'”” We prefer
laparoscopy assisted cystectomy and ovarian
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preservation rather than aspiration because of
aforementioned risks. Our approach for simple
prenatal ovarian cyst is expectant therapy as.
But in cases of huge diameters, presence of
solid component, emergence of symptoms like
intestinal obstruction and suspicion of cyst origin
other than ovaries lead us to surgical options. A
recent systematic review studying prognosis of
fetal ovarian cyst found that complex and large
cysts mostly represents intrauterine ovarian
torsion and surgical treatment is favored earlier
in follow-up of these patients.!® All patients in our
prenatal group had cystic masses >5 cm and 5 of
them had intrauterine torsion and ovarian loss.

CONCLUSIONS

In this retrospective study, we demonstrate
that size and nature of ovarian masses and
presence of torsion may help in predicting the
type of pathology in the preoperative period.
The finding of a purely cystic mass <9 cm, with
torsion and negative markers, orients towards a
non-neoplastic mass, while the presence of solid
component and absence of torsion are associated
with an increased risk of malignancy. Ovarian
preservation surgery should be favored as much
as possible, considering future fertility and the
lower incidence of malignancy in this age group.
This information may add in directing surgical
decision towards oopherectomy or ovarian-
sparing surgery. Further prospective studies are
needed to clearly establish an evidence-based
algorithm in management of ovarian masses. B
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