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abstract

Background 

Ovarian tumors are a group of neoplasms that 
have diverse spectrum of features according to the 
particular tumor entity. Ovarian cancer is the leading 
cause of death in females. The aim of this study is to 
determine the frequency of ovarian tumors and its 
distribution according to cell of origin and age group.

Material and method 

This is a retrospective study of all cases of ovarian 
tumors collected during a period of 9 years from the 
Histopathology Department of Al-Gamhuria Teaching 
Hospital from 1993-1996 and Ibn Sina laboratory in  
Aden Governorate from 2009- 2013.

results 

The tumors are grouped according to the nature 
of tumor whether benign, borderline or malignant, 
and according to cell of origin and age group. 
Benign tumors are the most frequent (86.7%), 
and malignant are less (13.3%). The total surface 
epithelial tumors are 63.7%, benign serous tumors 
are the most common (44%), followed by mucinous 

tumors (9.6%), serous cystadenocarcinoma (2.8%), 
mucinous cystadenocarcinoma (1.8%), serous 
cystadenoma borderline (1.4%), and endometrioid 
adenocarcinoma (1.4%). The least frequent tumors 
are mucinous cystadenoma borderline and poorly 
differentiated carcinoma at 0.9% each.

Tumors derived from sex cord stromal tissue as 
benign fibroma and thecoma comprise 5%, while 
malignant tumors are granulosa cell tumor (1.4%) 
and androblastoma moderately differentiated  (0.5%).

Tumors derived from germ cell as benign cystic 
teratoma are 26.6% while malignant tumors were 
dysgerminoma (0.9%) and malignant teratoma 
(0.5%).

Conclusion

Benign tumors outnumber the malignant tumors. 
Surface epithelial tumors are the most common class 
of tumors. Bilateral tumors are not frequent.  The high 
death rates are due to advanced malignancy during 
the time of diagnosis from the majority of cases.
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introduction
Ovarian tumors are a group of neoplasms affecting 

the ovary and have a diverse spectrum of features 
according to the particular tumor entity. They include 
benign, low-malignant potential/borderline and 
malignant subtypes. (1)

This diversity is attributable to the three cell types 
that make up the normal ovary, the multipotential 
surface (coelomic) covering epithelium, the 

totipotential germ cell, and multipotential sex cord / 
stromal cells. (2)

Over 90% of ovarian neoplasms arise from the 
epithelial surface of the ovary (3). Epithelial ovarian 
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cancer is the leading cause of death in females with 
pelvic malignancies. (4) One of the reasons for the high 
fatality rate is that majority of cases are diagnosed at 
advanced stage. (5)

Germ-cell and sex cord/stromal cell tumors are 
much less frequent and although they constitute 20-
30% of all ovarian tumors are collectively responsible 
for less than 10% of cancer of the ovary. (2)

In most developed countries, ovarian carcinoma is 

the second most common malignancy of the female 
genital tract, following endometrial carcinoma.
(5) It ranks the sixth most common cancers among 
nationals of the Gulf Countries Cooperation States 
(6) and constitutes 4% of all cancer among females. 
(7, 8) Within the region, Bahrain reported the highest 
incidence of ovarian cancer at ASR per 100,000 
women was followed by Qatar, Kuwait, Oman, UAE 
(8) and Yemen.(9) However, Yemen has a higher death 

Relative frequency to all 
ovarian tumors

No. Type of ovarian tumors

Surface epithelial tumors

44% 96 Serous cystadenoma

9.6% 21 Mucinous cystadenoma

1.4% 3 Adenofibroma+cystadenofibroma

1.4% 3 Serous cystadenoma borderline

0.9% 2 Mucinous cystadenoma borderline

2.8% 6 Serous cystadenocarcinoma

1.8% 4 Mucinous cystadenocarcinoma

1.4% 3 Endometrioid adenocarcinoma

0.9% 2 Poorly differentiated       adenocarcinoma+undifferentiated 
carcinoma

63.7% 139 Subtotal

Sex-cord stromal tissue tumors

5.0% 11 Fibroma-thecoma

1.4% 3 Granulosa cell tumor

0.5% 1 Androblastoma moderately differentiated

6.9% 15 Subtotal

Germ cell tumors

26.6% 58 Benign teratoma

0.5% 1 Malignant teratoma

0.9% 2 Dysgerminoma

28% 61 Subtotal

Metastasis to ovary

0.9% 2 Krukenberg tumor

100 218 Total

table 1 : frequency of ovarian tumors according to cell of origin
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Age groups Type of Benign tumor

Total ≥   70% 50-69% 30-49% 10- 29%

96

50.8%

4

2.1%

14

7.4%

46

24.33%

32

16.93%

Serous cystadenoma

21

11.1%

3

1.59%

3

1.59%

8

4.23%

7

3.7%

Mucinous cystadenoma

3

1.6%

0 0 3

1.59%

0 Adenofibroma

11

5.8%

0 3

1.59%

7

3.7%

1

0.53%

Fibroma-thecoma

58

30.7 %

5

2.64%

3

1.59%

26

13.75%

24

12.7%

Benign teratoma

189

100%

12

6.3 %

23

12.2%

90

47.6%

64

33.9%

Total

table 2 : frequency of benign ovarian tumors according to the cell of origin and age groups.

rate per 100,000 due to ovarian cancer. (10) The 
highest death rate is due to majority of case are in 
advanced malignancy at the time of diagnosis.

The aim of this study is to determine the frequency 
of ovarian tumors and their distribution according 
to cell of origin and age in the 2 cancer centers in 
Yemen.

Patients and methods 
Retrospective study was done in all  cases of 

ovarian tumor which were collected during 9 years 
interval from 1993-1996 from the Histopathology 
Department  archives  of Al-Gamhuria Teaching 
Hospital, and from 2009-2013 from the archives 
of Ibn Sina laboratory in  Aden Governorate. The 
histopathological reports were reviewed.  Of this 
total, 350 cases of ovarian lesion were found and 
218 cases of ovarian tumors were selected and 
included in this study. Ovarian tumors were grouped 
into benign and malignant according to WHO 
classification.(11) The age range was from 10 to 80 
years and categorized into 4 groups 10-29, 30-49, 
50-69 and ≥70. The ovarian tumors were classified 
according to the above age distribution and the 

number and percentage of each ovarian neoplasm 
in each age group was calculated. The data collected 
in SPSS data collection sheet and statistical analysis 
was carried out using SPSS version 20. No statistical 
tests were used, only frequencies were calculated. 
Tables were prepared to summarize the results.

For ethical consideration, patient record number 
was used instead of patient names to protect and 
safe guard the identities of the patients involved in 
this study 

results
A total of 218 cases of ovarian tumors were 

collected between 1993-1996 in Al-Gamhuria 
Teaching Hospital and between 2009-2013 in Ibn 
Sina laboratory collectively. Benign tumors were the  
most frequent than malignant tumor represented 
86.7% (n=189) and malignant were 13.3% (n=29). 
The total surface epithelial tumors were 63.7 % 
(n=139). Benign serous tumors arising from the 
surface epithelium is the  most common (44%, 
n=96) followed by Mucinous cystadenoma (9.6%, 
n=21) and  serous cystadenocarcinoma (2.8%, 
n=6), mucinous cystadenocarcinoma (1.8%, n=4), 
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followed by  serous cystadenoma borderline  (1.4%, 
(n=3), endometrioid adenocarcinoma (1.4%, (n=3), 
while mucinous cystadenoma borderline and poorly 
differentiated adenocarcinoma were less frequent 
representing 0.9% (n=2) each respectively . 

Tumors of germ cell origin were the second most 
common representing 28% (n=61) of the total ovarian 

tumors, of which benign teratoma was the second 
most frequent benign tumor representing 26.6% 
(n=58), one of which show bilateral teratoma. Only 3 
cases of malignant tumors were found, followed by 
dysgerminoma (0.9%, n=2) and immature teratoma 
(0.5%, n=1).

Age groups
Type of Malignant tumor

Total ≥   70% 50-69% 30-49% 10- 29%

3

10.34%
0 0

1

3.45%

2

6.9%
Serous cystadenoma borderline

2

6.9%

1

3.45%

1

3.45%
Mucinous cystadenoma borderline

6

21.%

1

3.45%

3

10.34%
0

2

6.9%
Serous cystadenocarcinoma

4

13.8%
0

1

3.45%

3

10.34% 0 Mucinous cystadenocarcinoma

3

10.34% 0

3

10.34% 0 0 Endometrioid adenocarcinoma

2

6.9 %
0

2

6.9%
0 0 Poorly differentiated  adenocarcinoma

3

10.34%
0 0 0

3

10.34% Granulosa cell tumor

1

3.5 %
0 0 0

1

3.45%

Androblastoma moderately 
differentiated

1

3.5 %
0 0 0

1

3.45%
Malignant teratoma

2

6.9%
0 0

1

3.45%

1

3.45%
Dysgerminoma

2

6.9 %
0 0

2

6.9%
0 Krukenberg  tumor

29

100%

1

3.5%

9

31%

8

27.5%

11

38%
Total

table 3 : frequency of Malignant   ovarian tumors according to cell of origin and age groups.
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Sex-cord stromal tissue origin tumors consisted of 
6.9% (n=15). In the group, fibroma and fibrothecoma 
were most common (5.0%, n=11).  Among malignant 
tumors series, granulosa cell tumors (1.4%, n=3) 
were more frequent than androblastoma moderately 
differentiated (0.5%, n=1).

There were 2 cases (0.9%) of metastasis to 
ovary  as Krukenberg tumors. The most frequent age 
group affected with all benign tumor was between 
30-49  representing 47.6% followed by 10-29 
(33.9%). Serous cystadenoma was more common 
than  benign teratoma . While the age ≥ 70 had the 
minimum frequency at 6.3%.

The highest frequency of malignant tumor occurred 
in the younger age group 10-29 with predominant 
granulosa cell tumor than serous cystadenoma 
borderline. Most malignant epithelial tumors were at 
the age between 50-69. Serous cystadenocarcinoma 
and endometrioid were predominant, while Mucinous 
cystadenocarcinoma and Krukenberg tumor were 
most common between ages 30-49.

The majority of the ovarian tumors were unilateral 
(96.8%, n=211), only 3.2% (n=7) cases were 
bilateral, serous cystadenomas (n=3), mature cystic 
teratoma (n=3), papillary cystadenocarcinoma (n=1) 
and Krukenberg tumor (n=2).

discussion
Ovarian tumor is quite a common reason for 

gynecological admission all over the world. The main 
problem with the situation is that, patients present 
either with advanced malignancy or with some sort 
of complication in benign tumors.(12) In our study of 
218 ovarian tumors in Yemen, benign tumors were 
more common (86.7%) than malignant tumors (13.3 
%). Our figures are almost similar to the data from 
the studies conducted in Pakistan (85%) (13) and 
France (85%). (14) However, our findings were higher 
than studies carried out in Saudi Arabia (15) and in 
India, which showed benign tumors were higher at 
72.2% ( 16) and 72.5% respectively. (17)

Among histological types, the most common 
categories of ovarian neoplasms from our data series 
were tumors of surface epithelial origin (63.7%) 
followed by germ cell tumors (28%), sex cord stromal 
tumors (6.9%), and finally metastatic tumors (0.9%). 
Studies from Saudi Arabia, (15) Pakistan, (18) and India 

(17) showed that surface epithelial tumors are the most 
common ovarian neoplasms, but with a slightly lower 
percentages at 61%, 64.2% and  48.8% respectively. 
Serous cystadenomas were the most common type 
of epithelial tumors predominantly in ages between  
30-49 followed by mucinous cystadenomas. Our 
figures are consistent with reports from  Saudi Arabia 
(15), Pakistan (18) and Nepal.(19) In a study made by 
Thanikasalam, serous cyst adenomas were identified 
to be most common among Indians (20) and are 
more common than mucinous cystadenomas. Similar 
results were reported by Prabharkar et. al. (21) in 
Saudi Arabia (15) and in Pakistan. (18)

Epithelial neoplasms are the most common 
malignant ovarian neoplasms. (22) In our study, 
it was predominant in between the ages 50-69 
years and the most common form was  serous 
cystadenocarcinoma. This specific type of ovarian 
carcinoma was also observed in all MECC 
countries (4) and in Pakistan. (18) The second most 
common form after serous carcinoma, is mucinous 
cystadenocarcinoma found in a younger age group 
of 30-49. In the present study, the neoplasms of 
low malignant potential (LMP), serous cystadenoma 
borderline and  mucinous cystadenoma borderline  
are predominant in ages between 10-29. Same 
findings were observed in Saudi Arabia (15) but 
from a younger age group while older age groups 
(>70) have the lowest recorded overall number, and 
also supported by literature. (23)  The least frequent 
form is poorly differentiated carcinoma which is less 
than 1% of malignant tumors and similar with the 
findings observed in in Saudi Arabia (15) and Egypt. 
(4) The majority of ovarian germ cell tumors in the 
present study were mature cystic teratoma found 
in ages between 30-49, a finding similar to the 
study in Saudi Arabia (15) and Pakistan (18) while 
malignant germ cell tumors immature teratoma and 
Dysgerminoma were least frequent in our study (n=2 
patients in age group 10-29) and only one case in 
age above 30 years.

A wide range of histopathological tumor subtypes 
occur in sex-cord stromal tissue. Sex cord tumors 
constituted 6.9% in our study, a figure similar to a 
study made in Saudi Arabia (6.7%).(15) In our study, 
majority of the cases are benign with predominantly 
fibroma and  fibrothecoma between ages 30-49 
compared with 3 cases of malignant sex cord tumor 
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granulosa cell tumor and androblastoma in the 
younger  age group (10-29) which has the highest 
frequency of malignant ovarian tumors  representing 
38% of all malignant tumors in our series.

In our study, most of the ovarian tumors are 
unilateral while only a few cases were bilateral - 
serous cystadenoma (3), Krukenberg tumor (1), mature 
cystic teratoma (1) and serous cystadenocarcinoma 
(1). One study in Nepal  reported 3 cases of serous 
cystadenomas and 2 Krukenberg tumors but serous 
cystadenocarcinoma and mature cystic teratoma 
were more frequent at  6 cases each.(24) We surmise 
that this could be due to different  sample size.

We conclude that in general, benign tumors 
outnumber malignant tumors. Surface epithelial 
tumors are the most common class of tumors. 
Serous cystadenomas are the most common surface 
epithelial tumor followed by benign cystic teratoma.  
Serous cystadenocarcinoma is the most common 
malignant tumor and that bilateral tumors are not 
frequent.
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