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Abstract
Aims & Objective: To study the histopathological patterns
of ovarian tumors in different age groups and find out
commonest type and subtypes of Ovarian tumors as per WHO
classification in Northern Pakistan.
Place and duration of study: The study was carried out
at Histopathology Department, Armed Forces Institute of
Pathology over a period of 10 years (2004-2013).
Patients and Methods: A total of 2146 cases of ovarian
tumors diagnosed on histopathology, as benign, borderline and
malignant, from 1st Jan 2004 to 31st Dec 2013 were included
in the study. The age of patients ranges from 1-80 years.

Key Words: Surface epithelial tumors (SETs); Germ cell
Tumor (GCTs); Sex cord stromal tumors (SCSTs)

Results: Ovarian tumors were divided into Surface epithelial
tumors (59.6%), Germ cell tumors (25.5%), Sex cord stromal
tumors (10.4%), Metastatic tumors (3.3%) and miscellaneous
tumors (1.2%). Out of all OTs studied 1437(67%) were
benign, 55(2.6%) were borderline and 652(30.4%) were
malignant. Benign tumors were most common in 3rd decade
of life (38.4%). Malignant tumors were most common in 5th
and 6th decades constituting (26.5%) and (22.39%) among
malignant tumors respectively. SETs were most common 1280
cases (59%), followed by GCTs 547 cases (25.5%). Benign
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Conclusion: Benign tumors were more common than
malignant ones for all age groups. SETs are most common
class of tumors in both benign and malignant tumors. Serous
cystadenoma is the most common benign ovarian tumor seen
overall, whereas serous cystadenocarcinoma is most common
malignant tumor. Malignant ovarian tumors are more common
above 40 years. Histologic types encountered in our cases can
help in documenting trends of ovarian tumors along with their
changing patterns in population of Northern Pakistan.

can also be predicted from the degree of differentiation
of the tumors. Primary tumors are classified into surface
epithelial tumors, germ cell tumors, sex cord stromal
tumors, and miscellaneous tumors of which surface
epithelial tumors are most common. The stage and
laterality of the tumor also indicates their nature for
example, tumors in the sex cord stromal category are
almost always confined to a single ovary. On the other
hand, approximately 65% of the metastatic tumors
are bilateral. The purpose of this study was to see the
frequency and histopathological pattern of ovarian tumors
in our setup and compares it with the pattern within the
country and abroad.

Introduction

Materials and Methods

Ovarian tumors account for a significant proportion of
gynecological morbidity & mortality. Approximately 90%
of all the ovarian tumors are benign. Ovarian cancer is
the 6th most common female cancer and the 4th leading
cause of death due to cancers in women. They are seen
predominantly after 3rd decade of life.1 Ovarian cancer
has often been called the “silent killer” because of nonspecific symptoms and a lack of trustworthy screening for
its early detection. Majority of cases are diagnosed late
when they are in an advanced stage or large enough in
size. It contributes not only to diagnostic delay and a poor
prognosis but is also responsible for increase burden of the
disease. It accounts for 3% of all cancers among women
in US. It has the worst prognosis and highest case fatality
rate among all gynecological malignancies.2-3

This study was conducted at the Histopathology
Department of Armed Forces Institute of Pathology,
Rawalpindi. Record of computerized histopathology
laboratory reports were retrieved from the laboratory
information management software (LIMS) from 1st Jan
2004 – 31st Dec 2013. Ethical approval was granted by
ethical committee of AFIP Rawalpindi. The sampling
technique was non probability consecutive sampling.
The cases included in the study were patients who were
diagnosed with ovarian tumors on histopathology, both
benign and malignant, between the ages of 1 – 80 years.
All improperly fixed samples and recurrent tumors
were excluded. The other ovarian diseases including
inflammation and abscesses were not included. A
total of 2146 cases fulfilled the inclusion criteria. We
reviewed all the histopathology reports of the cases in
the study, while Haematoxylin & Eosin (H&E) slides
of random cases were also reviewed. Histopathological
diagnosis, tumor type, tumor subtype and age of the
patients were noted. The Ovarian tumors were divided
into six major categories according to World Health
Organization (WHO) system for Ovarian neoplasms;
i.e., Surface epithelial tumors, Germ cell Tumors,
Sex cord stromal tumors, Undifferentiated tumors,
Metastatic tumors and Miscellaneous tumors. This
data was then analyzed on Statistical Package for Social
Sciences (SPSS) version 20.0.

surface epithelial tumors comprised 56.3% (811 cases) of all
benign tumors whereas their malignant counterpart constituted
63.5% (414 cases) of all malignant tumors.

Among Asian countries, Pakistan has one of the
highest rates of ovarian cancers and among the South
Asian countries including Srilanka, India, Bhutan and
Bangladesh, it is relatively frequent in Pakistan.4,5 The
relative frequency of malignant tumors including ovarian
cancer in Pakistan has increased over the years.6 It has
been rated number three cancer for females in Karachi
South.7 However a study done at Armed Forces Institute
Of Pathology (AFIP) Rawalpindi has reported it to be the
fourth common cause of female cancers.8
The exact reasons for the relatively high rates of
cancers of the ovary in Pakistan are unknown. However
hormonal, environmental and genetic factors play an
important role in the development of ovarian cancer.9
Determination of various histological patterns of ovarian
tumors is very important in diagnosis, prognosis as well
as treatment of ovarian tumors. Prognosis of the tumors
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Results
Patients ages ranged from 1 to 80 years for all tumors.
Benign tumors were most common in 3rd decade, followed
by 4th decade. Malignant ovarian tumors were common
in 5th and 6th decade (Shown in figure 1). A total of 2146
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Figure 1. Age distribution of all Ovarian tumors (n=2146)

Figure 2. Major types of Ovarian tumors with their distribution

cases were studied. Out of which 1439 cases (67%) were
benign, 55 cases (2.6%) were borderline, and 652 cases
(30.4%) were malignant.
Ovarian tumors were divided into five major categories.
Surface epithelial tumors 1280 cases (59.6%) were the
most common tumors followed by germ cell tumors 547
cases(25.5%), Sex cord stromal tumors 223 cases(10.4%),
Metastatic tumors 71(3.3%), and miscellaneous tumors
25 (1.2%) as shown in Fig-2.
Among 1280 surface epithelial tumors 811(63.4%)
were benign, 55 cases (4.3%) were borderline, and

Austral - Asian Journal of Cancer ISSN-0972-2556, Vol. 14, No. 1, July 2015

414 (32.3%) were malignant. The main bulk of benign
tumors were serous cystadenomas comprising 634 cases,
and constituting 78.2% of all benign surface epithelial
tumors and 29.5% of all ovarian neoplasms. There were
55 cases (4.3%) of borderline tumors comprising 30 cases
(1.4%) of borderline serous tumors and 25 cases (1.2%) of
borderline mucinous tumors. Serous cystadenocarcinoma
was the commonest malignant surface epithelial tumors
constituting 224 cases (34.4%) of all malignant ovarian
tumors followed by Mucinous cystadenocarcinomas 88
cases (13.5%) and Endometroid carcinoma 60 (9.2%)
[Table I].
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Table I - Histological distribution of Surface Epithelial
Tumors (n=1280)
Histological Type

No of cases

Benign
Serous cystadenoma
Mucinous cystadenoma
Borderline Tumors
Borderline serous tumors
Borderline mucinous tumors

811 (63.4%)
634
177
55 (4.3%)
30
25

Malignant
Serous cystadenocarcinoma
Mucinous cystadenocarcinoma
Endometroid carcinoma
Clear cell Carcinoma
Malignant mixed mullerian tumor
Malignant Brenner tumor
Squamous Cell Carcinoma
Adenosquamous Cell Carcinoma
Undifferentiated Carcinoma

414 (32.3%)
224
88
60
17
5
1
3
2
14

Table II - Histological distribution of Germ cell Tumors
(n=547)
Histological Type
Benign
Mature Cystic Teratoma
Malignant
Yolk sac tumor
Immature teratoma
Choriocarcinoma
Embryonal carcinoma
Dysgerminoma
Mixed germ cell tumors
Squamous cell carcinoma arising
in mature cystic teratoma

No of cases

sac tumor constituted 22(3.4%) of all malignant ovarian
tumors (Table II).
Out of 223 cases of Sex cord stromal tumors 159 cases
(7.4% of all ovarian tumors) were benign and 64 cases
(9.8%) were malignant tumors. Granulosa cell tumor
comprised 58 cases (8.9%) of all malignant ovarian
tumors followed by Sertoli Ledig cell tumor 5 (0.8%) and
Gynandroblastoma 1 (0.2%) [Table III].
Highest incidence of benign tumors was found to be in
3rd decade of life constituting 553 cases (38.4%) of benign
ovarian tumors. Borderline tumors were most frequent in
3rd decade constituting 15 cases (27.3%) of all borderline
tumors. Malignant tumors were most common in 5th
and 6th decades with 173 cases (26.5%) and 146 cases
(22.39%) among malignant tumors respectively (Fig A).
Table III - Histological distribution of Sex
Cord Stromal Tumors (n=223)
Histological Type

No of cases

Benign

159

Fibroma

116

Thecoma

43

Malignant

64

Granulosa cell tumor

58

Sertoli cell tumor

5

Gynandroblastoma

1

469

78
22
13
4
1
29
7
2

Germ cell tumors comprised 547 cases (25.5%) of all
tumors. Benign germ cell tumors constituted 469 cases
(32.6%) of all benign tumors. Malignant germ cell tumors
comprised 78 cases (12%) of all malignant ovarian tumors.
Dysgerminomas constituted 29 cases (4.4%) and Yolk
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Metastatic tumors were mostly adenocarcinomas from
stomach, colon and female genital tract. Krukenberg
tumors constituted 17 cases (23.6%) of all metastatic
tumors to ovary (Table-IV).

Table IV - Metatstatic Tumors to Ovary (n=71)
Histological Type

No of cases

Metastatic signet ring tumors
(Krukenberg Tumors)

17

Other metastatic tumors

54

Among the miscellaneous tumors there were 11 cases
(1.7%) of Neuroendocrine tumors and 9 cases (1.4%) of
Lymphomas, among which 5 were DLBCL type (Table -V).
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Table V - Misc Tumors (n=25)
Histological Type

No of cases

Lymphomas

9

Neuroendocrine tumor

11

Leiomyosarcoma

3

Ovarian sarcoma

2

is also important for grading of tumor which has its
significance in further management.
Histopathologically the commonest category of the
ovarian tumors in our study was epithelial tumors followed
by germ cell tumors (Figure 1). The most common benign
tumor was serous cyst adenoma 634 cases (44%) of all
benign ovarian tumors, followed by mature cystic teratoma
469 cases (32.6%) (as shown in Table I & II). A study

DLBCL was the most common lymphoma

Table VI. Frequencies of common malignant tumors in our study compared with local and international studies.
Sl.
No

Histologic Type

Ahmed Ahmad M
Khan AA
Malli M
Goodman MT Our study
et al13
et al16
et al17
et al18
et al 15
(n=2091)
(n=855) (762)%age (n=194)%age (n=100)%age (n=55775)%age
%age
%age

1.

Serous
Cystadenocarcinoma

30.6

40.9

34.8

44.4

37.7

34.4

2.

Mucinous
cystadenocarcinoma

15.7

20.1

15.2

22.2

12.5

13.5

3.

Endometroid
carcinoma

12

4.2

21.7

-

9.6

9.2

4.

Malignant Teratoma

-

2.1

6.5

7.4

1.9

2

5.

Granulosa Cell
tumor

6.8

4.9

4.3

3.7

-

8.9

6.

Yolk sac tumor

1.3

2.6

4.3

3.7

-

3.4

7.

Clear cell
adenocarcinomas

-

0.8

2.2

-

3.2

2.6

8.

Metastatic
carcinoma

-

-

4.3

18.5

-

10.8

Discussion
A number of neoplastic and non neoplastic lesions occur
in ovaries. They can present from neonatal period to
postmenopause. A female’s risk at birth of having ovarian
tumor sometime in her life is 6.0% - 7.0%. Risk of having
an ovarian cancer is almost 1.5% and dying from ovarian
cancer is 1.0%.10 Ovarian cysts are very common. They
range from benign cysts to highly aggressive malignant
tumors.
The histopathological pattern of ovarian tumors is
important upon which further management rests. This
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by Thanikasalam K et al showed serous cystadenomas
to be the most common benign tumors in Indians and
teratomas were most common benign tumors among the
Malays and Chinese.11 Serous tumors were more common
than mucinous tumors. Same results were also reported
by Prabhakar et al and Malli in which serous tumors were
most common followed by mucinous tumors.12 Another
study by Ahmed et al showed the most common benign
tumor to be benign cystic teratoma (35.17%). 13
A Belgian study by Pilli et al also showed epithelial
tumors to be the most common variety costituting 70.9%
of all the ovarian tumors. Second most common to be the
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germ cell tumor (21.2%) followed by sex cord stromal
tumors (6.7%) and metastatic tumors (0.7%) 14 Similarly
a study in US by Goodman and Howe also showed
surface epithelial tumors to be most common and serous
cystadenocarcinoma to be most common malignant tumor
(37.7%) 15. All these local, regional and international
studies are mostly in correlation with findings of our study.
In our study the most common tumors in adolescent
and adults (21-30 years) were surface epithelial tumors
constituting 365 cases (17%) of all ovarian tumors
followed by germ cell tumors constituting 246 cases
(11.5%). Commonest tumors in middle age and older
age group are surface epithelial tumors. This is mostly in
correlation with the western literature.
Commonest malignant ovarian tumors were serous
cystadenocarcinoma constituting 224 cases (34.3%) and
mucinous cystadenocarcinoma 88 cases (13.5%) of all
malignant ovarian tumors. An important aspect regarding
histological pattern of malignant tumors is the degree of
differentiation indicating the grade of tumor. The 5 year
survival is associated with both stage and grade of disease.
Table – VI shows the comparative analysis of our study
with other local and international studies.

Conclusion
The study shows that the ovarian tumors are very
common in our population as seen in other countries.
Benign tumors are more common than malignant ones for
all age groups. Surface epithelial tumors are most common
class of tumors in both benign and malignant tumors.
Considering individual tumors, serous cystadenoma is the
most common histologic type of ovarian tumor overall
as well as most common benign tumor, whereas serous
cystadenocarcinoma is the most common malignancy.
Germ cell tumors are seen in all age groups and are most
common tumor up to 30 years. Malignant ovarian tumors
are more common above 40 years of age.
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