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Abstract
Objective To describe the clinical and ultrasonographic
features of children with ovarian lesions presenting with
endocrine manifestations.
Method The records of patients under 12 years of age
with ovarian lesions admitted to the Royal Children's
Hospital in Melbourne, Australia during an 11 year
period were retrospectively reviewed. Patients
presenting with endocrine manifestations were identified and further analysed.
Results Out of 49 patients < 12 years of age presenting
with ovarian lesions, 7 had endocrine manifestations.
Their ages ranged from 6 months to 11.6 years. 3
patients each had early onset of puberty and precocious
puberty while one had evidence of virilisation. These
were found in association with both benign and
malignant ovarian lesions. A palpable abdominal mass
was found in 3 patients. The size of the lesion on
ultrasound scan was recorded in 4 patients and the
consistency in 6. Two patients had lesions >10 cm and
in 3 the consistency was recorded as being complex
(cystic and solid).
Conclusion Endocrine manifestations associated with
ovarian lesions are rare in children. But a girl presenting
with abnormal pubertal changes should be evaluated
carefully as these features can be associated with benign
and malignant tumours of the ovary as well as with
physiological cysts.
Introduction
The Royal Children's Hospital is the larger of two
tertiary hospitals for children and adolescents in
Victoria offering care for a population of 4.7 million1.
Approximately 10,000 patients per year are admitted for
surgery and conditions affecting the ovary are an
important cause for such admissions. Disorders affecting sexual development related to lesions of the
ovary are rare. The objective of this study was to
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describe the patients with ovarian lesions presenting
with disorders of puberty to this hospital and their
clinical and ultrasonographic features.
Method
The records of all children under 12 years admitted to
the Royal Children's Hospital over an 11 year period
from 1989 to 1999 inclusive, where ultrasonography
and/or surgery revealed the possibility of an ovarian
cause for their symptoms, were reviewed. The patients
for the study were identified through the computer
database of the hospital medical records. The records of
the patients with endocrine manifestations were
examined in detail. The ovarian lesions were classified
as either neoplastic or non neoplastic, with physiological
cysts and torsion of the ovary being considered under
non neoplastic lesions. The ultrasound appearance of the
ovarian lesions were defined as cystic, solid or complex
(both cystic and solid)2,3. The size of the lesion was
taken to be identical to the maximum diameter recorded
(out of two or three dimensions) and categorized as
<10cm and >10cm2,3.
Results
A total of 49 records were analyzed. The ages of the
patients ranged from 2 days to 12 years. Eight patients
(16.3%) were under 1 year of age. Physiological cysts
were found in 15 patients (30.6%) and 26 patients had
neoplasms. Two patients had surgery for bilateral streak
gonads which did not show any evidence of neoplastic
changes. Ovarian torsion was seen in 6 patients which
was associated with physiological cysts in two (Table
1).

Table 1
Types of ovarian pathology
Type
Number
Physiological cysts
15
Neoplastic lesions
26
Ovarian torsion*
06
Streak gonads without
02
tumour
Total
49
* No associated cyst or tumour in 04

Twenty six patients (53.1%) had ovarian neoplasms.
Differentiated cystic teratoma or dermoid cyst was
the commonest tumour and was found in 21 patients.
Two patients had benign tumours other than dermoid
cysts and 1 had a malignant tumour. Two patients
had borderline lesions of stromal origin. The two
patients with bilateral streak gonads had Campomelic
dysplasia4 and Denys-Drash syndrome5 associated
with XY complete gonadal dysgenesis. There were
no deaths attributed to the ovarian tumours in this
series. Table 2 is a summary of the ovarian
neoplasms found in this series.

shown in Table 3 that disappeared in the majority of
the children with removal of the ovarian lesion. A
mass was felt abdominally in 3 patients. The
gonadotrophin levels were suppressed in 6 patients
and 3 had elevated serum oestradiol levels - Table 4a.
On ultrasonography of the abdomen, 2 patients had
ovarian lesions >10cm in size and the consistency
was recorded as complex in 3. These findings are
summarized in Table 4b. The following is a brief
description of these 7 patients.
Case 1
KS presented at the age of 6 years and 4 months with
a 3-month history of breast development, appearance
of pubic hair and menstrual bleeding. Examination of
the abdomen was normal but pelvic ultrasonography
showed a multilocular cystic lesion of the left ovary.
The 24 hour urinary oestradiol was <1pmol/l and the
gonadotrophin levels were undetectable (FSH <1u/l,
LH <2u/l). The 10x7x7cm ovarian cyst which was
removed at laparotomy was histologically a follicular
cyst with no evidence of malignancy. The pubertal
changes regressed gradually during follow up.
Case 2

Seven patients (14.3%) had endocrine manifestations
in the form of early or precocious puberty or
virilisation. The clinical manifestations and the associated ovarian lesions are summarized in Table 3.
The ages of these patients ranged from 6 months to
11 years 7 months. Both non neoplastic and
neoplastic lesions were associated with these features

AF, a 10 year and 3 month old girl presented with
early onset of puberty of 6 months duration and
abdominal pain associated with distension and vomiting of 3 weeks duration. Examination revealed a
non tender, mobile abdominal mass. The levels of
serum CA125, inhibin, LDH and oestradiol were
raised with normal levels of alpha FP, ßHCG and
carcinoembryonic antigen while the FSH and LH
levels were undetectable [<0.3u/l (<3u/l) and <0.1u/l
(<3u/l) respectively]. She had a normal female
karyotype. Ultrasonography showed a multiloculated
cystic lesion arising from the pelvis which on
laparotomy was a 27x17x11cm cystic mass arising
from the left ovary. Histology revealed chronic
torsion of the ovarian pedicle with massive ovarian
oedema with no evidence of malignancy in either the
ovary or the omental biopsy. Two months later her
breast development had regressed and the CA125 and
LDH levels had normalised with a reduction of the
oestradiol levels while the FSH and LH showed a
pubertal response.

Case 3
ZW presented at 11 years and 7 months with a 6
month history of progressive abdominal distension.
She had early pubertal development from around 9
years with menarche at 10 years and 8 months. An
ill defined abdominal mass found on palpation was
confirmed on ultrasonography to be a complex cyst
of ovarian origin, 25cm in diameter. Her FSH, LH
and oestradiol levels were consistent with the
pubertal stage and her alpha FP, ßHCG and LDH
levels were normal. A multiloculated left sided
ovarian cyst was found on laparotomy and a
salpingo-oophorectomy was performed. Histology
revealed a benign mucinous cystadenoma. She
remained well on follow up.
Case 4
Nine year and 4 month old RH presented with early
puberty that developed when she was 9 years of
age. Abdominal examination was unremarkable
whilst the ultrasonography showed a 3.4 cm solid
right ovarian mass. She had prepubertal levels of
gonadotrophins, a normal ßHCG and a serum
oestradiol of <50pmol/l (40-190). She had a
laparoscopic oophorectomy. The histology showed
a stromal tumour with focal proliferation of thecal
cells. Her puberty progressed normally and the US
scans were normal 2 years after surgery.
Case 5
MV was born following a normal pregnancy. She
presented at 6 months of age with a one month history of breast and pubic hair development and 5
days of vaginal bleeding. Examination revealed a
big baby (length on the 90th and weight between
the 90th and 97th centiles) with no skin lesions
with evidence of precocious puberty (Tanner Stage
111) and a well circumscribed mobile mass arising
from the pelvis. She had very high levels of serum
oestradiol and inhibin [>2000pmol/l (<40) and
91,490 u/l (100-754) respectively]. The alpha FP,
ßHCG and DHEAS were within normal limits and
the levels of FSH and LH were prepubertal. The
ultrasonography confirmed an 8 cm solid and cystic
complex mass arising from the right ovary. The
tumour that was removed at laparotomy by a
salpingo-oophorectomy was a juvenile granulosa
cell tumour. There were no pubertal changes 2
months after surgery and the serum oestradiol and
inhibin levels gradually normalized during follow
up. She remained well and the US scans till 4 years
later did not show any residual or recurrent tumour.
Case 6
SW presented at 13 months of age with a one
month history of progressive abdominal distension

and appearance of pubic hair associated with an
increase in length. On examination she had
clitoromegaly but no breast development and a
distended abdomen with ascites that made the
11x8x10cm well defined heterogeneous left
ovarian mass found on ultrasonography difficult to
palpate. Her testosterone and androstendione levels
were raised at 21.5 µmol/l and 13.6 µmol/l
respectively (these hormones are normally
undetectable at this age) and she had a 17 OHP of
9.1nmol/l (normal <5). The FSH and LH were both
<1 u/l and the alpha FP was 15 µg/L (normal 0-12).
The karyotype was not performed. At laparotomy
there was no evidence of metastatic disease and she
had a left salpingo-oophorectomy. Histologically
the tumour was a Sertoli-Leydig cell tumour of
intermediate differentiation with an intact capsule.
The hormone levels normalized one month later
and the features of virilization regressed two
months after surgery. CXRs and US scans were
done for 5 1/2 years after surgery with no evidence
of recurrence or metastases and she remained well
during the 8 1/z years of follow up.
Case 7
SG was transferred for chemotherapy at the age of
7 years and 2 months. She had presented with an
acute abdomen and gave a one month history of increasing lethargy and poor appetite. She also had
evidence of precocious puberty with breast
development and appearance of pubic hair. The
laparotomy revealed a large left ovarian tumour
that had undergone torsion and was resected. The
histology was of a mixed malignant germ cell
tumour and was confirmed at the Royal Children's
Hospital as a mixed teratoma and embryonal
carcinoma. She had prepubertal gonadotrophin
levels and normal DHEAS, testosterone and
progesterone with oestradiol at <20pmol/l (normal
40-190). The ßHCG and alpha FP levels which
were elevated prior to treatment, normalized after
31/2 years and 41/2 years respectively, of
commencing chemotherapy. The evidence of
precocious puberty regressed after starting
treatment and she remains well after 4 ½ years with
normal US and CT scans with no evidence of
recurrence of disease or metastases.
Discussion
Ovarian tumours are rare in children and most are
benign3,6,7. More than 60% are germ cell tumours in
this age group while about 20% are of epithelial
origin and nearly 10% are sex cord-stromal
tumours3,6. Malignant ovarian tumours in childhood
are very rare and the peak incidence is found in the
prepubertal and pubertal age groups8,9. Germ cell
tumours are the commonest malignant tumours6,8.
The epithelial tumours are further classified into

several groups depending on their histology, the
commonest being serous and mucinous tumours.
The stromal tumours are composed of sex cords
and stroma of either male or female origin. In the
female, granulosa cells form the cords while the
stroma comprises of theca cells. The cords and
stroma are formed by Sertoli and Leydig cells
respectively in the male.
The majority of functioning lesions of the ovary
synthesize oestrogen while a few produce
androgens. Endocrine manifestations presenting as
precocious puberty or virilization associated with
ovarian lesions are rare3,10. Less than 10% of girls
with precocious sexual development have primary
ovarian lesions11. Both benign and malignant
lesions of the ovary have been documented as
producing endocrine manifestations. In a 10 year
review of females below 18 years, Imai et al12
reported 4 children (3.5%) with precocious puberty
in a series of 114 ovarian tumours. Similarly,
Brown et al7 reported that in an 11-year study, only
5 of 91 girls (5.5%) diagnosed with a primary
ovarian lesion at an age <18 years presented with
precocious puberty. In the present series, we had 7
(14.3%) out of 49 girls under 12 years of age
presenting over a period of 11 years with abnormal
pubertal changes associated with ovarian lesions.
The commonest cause for precocious sexual
development associated with ovarian lesions is a
follicular cyst of the ovary3,11,13. Multiple small
follicular cysts are common findings in the ovaries
of prepubertal girls13. At times, large ovarian cysts
can occur producing oestrogen which causes sexual
precocity in these children13,14. There are several
studies reporting precocious sexual development
associated with unilateral14,15 and bilateral16
follicular cysts. Whilst the plasma and/or urinary
oestradiol levels were raised in most of the
patients14,15, all of them had suppressed
gonadotrophin levels14,15,16. Of the 15 patients with
physiological cysts only one child with a follicular
cyst presented with precocious puberty in our
series.
Massive ovarian oedema, first described by
Kalstone et al in 196917, is a rare condition which is
thought to be due to chronic partial torsion of the
mesovariaum. Mostly seen in young women it is
particularly uncommon in prepubertal girls17,18.
Masculinization and secondary amenorrhoea are
the usual presenting endocrine manifestations in
affected adults17,18. The 10 years and 3 month old
child in this series had massive ovarian oedema
following torsion of the ovarian pedicle and as
described in the literature, her endocrine
manifestations regressed with a reduction in the
serum oestradiol levels following oophorectomy.

Granulosa-theca cell tumours of the sex cordstromal group have been the commonest ovarian
tumour to be associated with precocious sexual
devel-opment11,19,20. Juvenile granulosa cell tumour
has been reported in association with precocious
puberty in several infants and young children19,20,21.
Virilization as a manifestation of sex cord-stromal
tumours is rare11 but was present in a 13 month old
girl in this series. Endocrine manifestations are rare
in malignant ovarian tumours and usually
associated with tumours of germ cell origin7,8,9.
Precocious puberty was seen in a patient with a
mixed teratoma and embryonal carcinoma during
this period.
Conclusions
Endocrine manifestations associated with ovarian
lesions are rare. Although hypersecretion of
oestrogen is said to be most commonly associated
with follicular cysts, it was found in relation to
both benign and malignant tumours of the ovary in
this series. In a young girl presenting with
precocious
sexual
development/virilization,
examining for an abdominal/pelvic mass and
performing an ultrasonography of the abdomen are
essential. This is especially so if the gonadotrophin
levels are prepubertal.
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