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ABSTRACT

Introduction

Ovarian masses include both neoplastic and non-neoplastic lesions. Fortunately, though most 
ovarian masses in adolescents are benign, about 10% turn out to be malignant. Thus, ovarian 
tumours constitute an important part of paediatric oncology and often create diagnostic dilemmas. 
The present study aimed to calculate the frequency and clinicopathological patterns of ovarian 
masses in adolescent and young females and briefly discuss and compare with the existing 
literature.

Methods

This was a retrospective study conducted at the Department of Pathology of a tertiary care hospital 
in West Bengal, India.  All tissue samples of ovarian masses received in the Pathology department 
between 10 to 20 years of age group over 6 years (January 2016-December 2021) were included in 
this study. We evaluated the clinicopathological parameters of the cases. The statistical analysis 
was performed using Epi Info 7 software.

Results

A total of 53 cases were included in present study of the defined age group over 6 years (January 
2016 – December 2021), of which 2 had bilateral lesions, so a total of 55 ovarian masses were 
studied. Of 55 ovarian masses, 50 (90.9%) were benign tumours or non-neoplastic lesions and 
5 ovarian masses (9.1%) were malignant. Mature cystic teratoma was the most common type of 
tumour in this age group. 

Conclusions 

Ovarian masses in perimenarchal and young adults show diversity in the histological spectrum. 
Although most are benign, early diagnosis preserves fertility in this tender age group. 
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INTRODUCTION

Ovarian cancer often called the ‘silent killer’, is 
the eighth most common cancer in the female 
population and a leading cause of cancer death.1 
It is one of the most intriguing tumours with 
diverse histological patterns. Germ cell tumours 
of the ovary account for the majority of ovarian 
neoplasm encountered in paediatric practice.2 
Approximately 1.5% of all childhood cancers 
are ovarian in origin. The reported frequency of 
malignancy found in paediatric ovarian masses 
varies greatly and ranges from 4% to 22%. 
Malignant ovarian masses constitute 8% of all 
abdominal tumours in children.3,4 The incidence 
of paediatric and adolescent ovarian neoplasm 
is 2.6 per 100,000 girls. Fortunately, most ovarian 
masses in adolescents are benign, with only 
about 10% turning out to be cancerous.5Ovarian 
tumours often are clinically silent, producing 
vague symptoms only. Awareness of the 
presence of this entity in adolescent and young 
women is therefore vital for early diagnosis and 
management which will help in the preservation 
of their fertility. The aim of this study was to 
estimate the frequency and clinicopathological 
patterns of ovarian masses in adolescent and 
young females in our setup.

METHODS

A retrospective observational study was 
conducted at the Department of Pathology, 
Midnapore Medical College and Hospital, 
West Bengal, India aftergetting approval 
from the institute review committee (Ref. no. 
IEC/2022/25). Application for waiver of informed 
consent was approved by the Institutional Ethics 
Review Committee. The reporting of this study 
conforms to the STROBE statement.6 All tissue 

samples of ovarian masses received in the 
Pathology department between 10 to 20 years 
of age over 6 years (January 2016-December 
2021) were included in the present study.The 
ovarian tissue samples beyond the age range 
of the defined study population and cases with 
poorly preserved histopathology paraffin blocks 
were excluded from the study. Researchers 
retrieved all the data from the record file of 
the histopathology section of the pathology 
department. Researchers also collected the 
clinical details from the record file of the 
gynaecology department. All paraffin blocks of 
the respective specimens which were previously 
formalin-fixed and routinely processed for 
histopathology were retrieved. Thenew sections 
from these blocks were prepared and stained 
with haematoxylin and eosin using standard 
procedure. Immunohistochemical staining was 
performed wherever necessary. The classification 
of ovarian neoplasms was according to the recent 
WHO classification of Ovarian Tumours.In the 
present study, statistical analysis was done 
for frequency estimation of ovarian masses. A 
Chi-square test was performed to find out the 
association between the clinical, macroscopic 
and microscopic characteristics of ovarian 
masses.

RESULTS

In the present study, 53 cases presented with 
ovarian masses among adolescent girls and 
young women. Two of them had presented 
with bilateral ovarian tumours, so the total 
number of ovarian masses is 55. The median 
age in our study is 19 years. The majority of the 
cases presented are between 16 and 20 years old 
(87.27%) (Table 1).
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Table 1. Distribution of ovarian masses according to the age group (n = 55).

Age (Years) Surface epithelial Tumors Germ Cell Tumors Others

<16 3(42.86) 2(28.57) 2(28.57)

16-20 22(45.83) 16(33.33) 10(20.83)

Total 25(45.45) 18(32.73) 12(21.82)
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The most common primary presenting complaint 
of patients was vague abdominal pain followed by 
abdominal distension. A total of 37 cases presented 
with vague abdominal pain, dragging sensation 
and palpable mass in the lower abdomen. Among 
15 cases with a history of acute abdominal 
pain, 6 were mature cystic teratoma, and 9 had 
twisted ovarian cysts. Menstrual alteration and 
dysmenorrhea were present in 4 patients of whom 
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one was diagnosed with dysgerminoma other 
3 cases had benign conditions like endometrial 
and luteal cysts.The mean diameter of ovarian 
masses was 8.95±4.8 cm (range 2.5–24cm). Of the 
55 ovarian lesions, 38 cases (69.09%) were benign 
neoplasm, and 5 (9.09%) were malignant. The 
non-neoplastic or functional lesions and twisted 
ovarian cysts without any viable lining constituted 
the rest of the cases (21.82%)(Table 2).

Table 2. Size of ovarian masses (n = 46) and nature of ovarian masses (we have excluded 9 cases of twisted 
ovarian cyst).

Nature of Masses
Size of ovarian mass

Total 
< 5 cm 5 – 10 cm >10 cm

Benign 10 (21.7%) 20 (43.5%) 11 (23.9%) 41(89.1%)

Malignant  0 (0%) 2 (4.3%) 3 (6.5%) 5 (10.9%)

Total 10 (21.7%) 22 (47.8%) 14 (30.4%) 46 (100%)

Table 3. Histopathological types of ovarian masses (n = 55).

Histopathology of ovarian masses Frequency(%)
Total no. of ovarian 

masses

Surface epithelial 
neoplasm

Benign

Mucinous cystadenoma 9 (16.4%)

25 (45.5%) 

Serous cystadenoma 12 (21.8%)

Sero-mucinous cystade-
noma 3(5.5%)

Serous cyst adenofibro-
ma 1 (1.8%)

Malignant - 0 (0%) 0 (0%)

Germ cell tumour

Benign Mature cystic teratoma 13 (23.6%) 13 (23.6%)

Malignant

Dysgerminoma 2 (3.6%)

5 (9.1%)
Choriocarcinoma 1 (1.8%)

Yolk sac tumour 1 (1.8%)

Mixed germ cell tumour 1 (1.8%)

Others 

Corpus luteal cyst

Theca lutein cyst

A twisted ovarian cyst (hemorrhagic, 
necrotic cyst)

Endometriotic cyst 1 (1.8%)

12 (21.8%)

1 (1.8%)

1 (1.8%)

9 (16.4%)

Total 55 (100%)
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Regarding the originating cell line of the 
tumours, surface epithelial tumours were 
the most common variant. 25 out of 55 cases 
(45.45%) were surface epithelial tumours, 
closely followed by germ cell tumours which 
constituted 18 cases (32.72%). Of the 43 benign 
neoplasms, 25(58.14%) were surface epithelial 
tumours, and 18 (41.86%) were germ cell 
tumours. Out of the five malignant tumours, 
all (100%) were of germ-cell origin (Table 2, 
Chart 2).

The cystic ovarian masses were predominant 
in our study (47 out of 55, 85.45%). Unilocular 
cysts (61.70%) were more prevalent than 
multilocular (38.30) ovarian cysts (Table 
3). Four ovarian masses presented with the 
surface breach.Of all the malignant tumours, 
80% of cases showed a solid or solid-cystic 
nature on the cut section, while a single 

tumour presented with an exclusively cystic 
appearance on the cut surface. Most benign 
tumours (95.12%) were cystic in type. 

There was a significant association (p-value 
<0.05) between the gross appearance and the 
nature of the masses in the present study. 
Solid/solid-cystic ovarian masses appear to 
be more malignant than cystic(unilocular/
multilocular) masses (Table 4). 

There was no significant association 

(p-value>0.05) between the size of the tumor 
and the nature of ovarian masses. A significant 
association was also not found in cases of germ 
cell tumors between their size and nature 
(p-value >0.05).

IMAGES
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Table 4. The appearance of ovarian masses (n = 46) on the cut surface after sectioning (we have excluded 
9 cases of twisted ovarian cyst cases as on microscopy only haemorrhage and necrotic area seen, no viable 
structure identified).

Appearance on the cut surface of ovarian masses
Total 

Solid /Solid-cystic Cystic (unilocular/multilocular)

Benign 2(4.87) 39 (0.951) 41(89.13)

Malignant 4(80) 1(20) 5(0.108)

Total 6(13.04) 40(0.869)

Figure 1a. Yolk sac tumour (H&E stain × 100), Fig. 1b & Fig. 1c:  Schiller-Duval body in a case of yolk sac 
tumour (H&E stain × 400).

1a 1b 1c
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DISCUSSION

Ovarian masses can be both neoplastic and 
non-neoplastic lesions. Non-neoplastic lesions 
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Figure 1d. and 2e: Focal positivity of 
immunohistochemical staining for Alpha-feto 
protein in a case of yolk sac tumour.

1d

1e

1a

1b

Figure 2a. Mature cystic teratoma showing 
features of bone formation with haematopoiesis 
(H&E stain ×100).

Figure 2b: A case of mature cystic teratoma with 
the development of different types of tissues like 
cartilage, the stratified squamous epithelium (H&E 
stain ×100).

3

Figure 3. Choriocarcinoma along with tissue 
necrosis (H&E stain ×100).
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include follicular cysts, corpus luteal cysts, 
endometriomas, etc., while neoplastic masses 
encompass both benign as well as malignant 
tumours. Neoplastic lesions of the ovary are 
classified as germ cell tumours (GCT), surface 
epithelial tumours and sex cord-stromal 
tumours.2 Ovarian neoplasms are uncommon 
in the adolescent population, but the diagnosis 
of one in this age group is a cause of concern 
for the patients and their families. At puberty, 
when menarche begins, there are changes 
in the hormonal levels of the hypothalamus, 
pituitary gland, and ovaries, so these girls are 
predisposed to develop various ovarian masses 
during puberty.6 In our study, the age group was 
10 to 20 years females with a median age of 19 
years. The majority of the cases were between 16 
and 20 years old (87.27%).Among the 55 ovarian 
masses, 14 (25.45%) were 10cm or more in size 
(Table 1), and among which 11 were benign, 3 
were malignant. Like the studies of Zhang et 
al and Grigore et al,7, 8 we also found teratomas 
(5/14, 35.71%) constitute the most common 
type of large ovarian masses in adolescents.The 
ovarian mass in the perimenarchal and young 
adult population shows a spectrum of pathology 
from functional non-neoplastic cysts to benign 
to highly aggressive malignant tumours. 
Tumours of germ cell origin like teratoma 
and dysgerminoma are predominant during 
infancy and childhood. A small but significant 
proportion of ovarian tumours in the paediatric 
and adolescent population are surface epithelial 
neoplasms with a marked preponderance for 
benign or borderline/low-grade malignant 
subgroups.9 In our study, surface epithelial 
tumours were the most common variant (Table 
2), i.e., 25 out of 55 cases (45.45%), followed by 
germ cell tumours which constituted 18 cases 
(32.72%). These findings of ours corroborate 
with Bhattacharyya et al.4 In another study from 
Pakistan,10 among ovarian tumours of young 
girls up to 20 years of age, the most common 

tumour was surface epithelial in origin (70.83%), 
followed by germ cell tumour (29.16%).The 
incidence of surface epithelial tumours published 
in most world literature is usually 15 - 20% in the 
pre-pubertal and adolescent age group.11 In our 
series, we included cases up to 20 years of age 
who have already started having menstruation, 
and the effect of ovarian sex hormones may 
have contributed to the increased proportion 
(45.45%) of surface epithelial tumours.Ovarian 
malignancy in children and adolescents is 
reported in 10%– 20% of all ovarian masses or 
neoplasms and comprises approximately 1%–
2% of all childhood malignancies.3 In the current 
study, the proportion of malignant tumours 
was 9.09%. In the study by Bhattacharyya et al4 
22.6% of cases were malignant, and amongst 
malignant cases, 66% were of germ-cell origin, 
dysgerminoma being the most common type, 
similar to ours. Indeed, dysgerminoma is one of 
the most common malignant ovarian neoplasms 
of childhood, adolescence and early adult life.12 
Mature cystic teratoma accounts for half of the 
ovarian neoplasms that appear in the first two 
decades of life and is the most common ovarian 
germ cell tumour.13 In our study, mature cystic 
teratoma was the most common tumour arising 
from the germ cell line (72.22%). Though 
immature teratoma is rare, it is commonly 
seen in the first two decades of life.14 None of 
our teratoma cases showed any features of 
immaturity. A retrospective study by Oltmann 
et al3 found that a larger diameter of the tumour 
measured by ultrasound was associated with an 
increased likelihood of malignancy in paediatric 
patients. Another study that evaluated tumour 
composition on preoperative USG found 
that solid components on USG increased the 
odds of malignancy, and a cystic appearance 
on ultrasound had a high sensitivity (100%) 
for benign disease.15 In the present study, no 
significant association between the tumour size 
and the chance of malignancy was found, which 
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