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ABSTRACT Ovary is a unique organ in the body which can be seat of large number of neoplasm with wide spectrum of 
histological types. In general ovary is a complex structure from an embryological, anatomic and functional stand 

point of view.  So it is very hard to understand ovarian growths. Cancer of ovary is third most frequent gynaecological malignancy after 
those of cervix and endometrium.  It carries a higher mortality rate than all other genital cancer deaths in female.  Accurate histological 
diagnosis is often a critical factor in achieving an optimum treatment response. Silverberg made an important point that Histological typ-
ing is more valuable than grading in predicting survival But grading is better at predicting tumour responsiveness to chemotherapy and 
even as a guide as to which agents should be used.   So both type and grade should be specified in the pathology report

INTRODUCTION
Ovarian tumours may be encountered in females of all 
ages and ethnic groups.  Youngest being a 30 week old fe-
tus with a bilateral unclassifiable ovarian tumour and the 
oldest being a 92 year old woman (Janovski, 1973)(1). Ne-
oplasms of germ cell origin are more frequent in the first 
two decades of life and in adult life neoplasms of non-
germ cell origin are more common. Approximately 80% of 
all ovarian neoplasms are benign and the peak incidence 
of benign tumours of the ovary is in the age group 20-45 
years. Many people including Indians studied ovarian tu-
mours.  Phillip et al. (1971) studied 305 teratomas in 20 
year study. Kurman & Norris (1976) studied 17 cases of en-
dodermal sinus tumours and 15 cases of embryonal carci-
noma in detail. Alam I et al1. (2001), Shah P.K et al.(1991) 
and Sudharshan Vora et al (1969) reported 1.86%,2.96% and 
4.1% incidence of ovarian tumours among gynecological 
admissions(2,3,4). Neoplasm of the ovary presents a wide-
spread Challenge to different Medical Specialties. Natural 
history and response to treatment vary considerably from 
one group of tumors to another especially in the area of 
chemotherapy and radiotherapy.   Most of the patients al-
ready have tumour in the pelvis or abdomen outside of the 
ovary at the time of diagnosis(5).	

MATERIALS AND METHODS
Present study is for 5 years which includes a retrospective 
study of biopsy material received between years 2010-2012 
was reviewed. Later  the prospective aspects of ovarian tu-
mours between 2012-2015 was done. 

The following particulars were recorded for each tumour. 
1. Age of patient 2.Clinical features and diagnosis 3.Op-
erative findings 4.Gross characteristics 5.And finally histo-
pathological features.

Each tumour was described in detail as regard to weight, 
colour and shape, Consistency (when fixed), size, appear-
ance of the cut surface. Several bits were taken from appro-
priate sites for processing and paraffin embedding.The par-
affin blocks were taken and stained by haematoxylin and 
eosin. Special stains36 like reticulin , PAS e.t.c were used 
where ever necessary .

Finally a detailed study of ovarian tumours was done over 
a period of 5 years taking into account the following de-
tails. 1.General incidence of ovarian tumours 2.Age inci-
dence 3.Side incidence and bilaterality 4.Gross appearances 
5.Histopathological features 6.Common and rare tumours.

RESULTS AND OBSERVATIONS
a)  A total number of 149 ovarian tumours were received 
during 5 years period from 2010 to 2015. Total number 
of biopsies received in 5 years =   11883, Total number of 
Ovarian tumours   =  149 ,  So the incidence of ovarian tu-
mours among total biopsies = 1.25%

b) Total number of gynaecological admissions occurred in 
the gynaecological department during the same 5 year peri-
od were 10,348. Among these admissions 149 patients were 
having ovarian tumours forming an incidence of 1.44%.

c) Total number of malignant tumours received in 5 year 
period were 1061.  

Among 149 ovarian tumours, 130 tumours were benign 
and remaining 19 tumours were borderline malignant  and 
frank malignant tumours.

Total number of malignant ovarian tumours = 19.

So the incidence of ovarian malignancy among all malig-
nant tumours = 1.79%.

d) Basing on recent WHO histological classification of tu-
mours of the ovary.  and Morphology code of the inter-
national classification of diseases for oncology(ICD-O)18 
out of total 149 ovarian tumours recorded in the present 
study  Incidence of benign ovarian tumours were  87.25%, 
Incidence of ovarian tumours with borderline or uncertain 
behavior was 6.04%, and incidence of frank malignant tu-
mours were 6.71%.

e)Among 149 ovarian tumours majority were Surface epi-
thelial-Stromal tumours(126) with incidence of 84.56%. Sex 
cord-Stromal tumours were 10 with 6.72% incidence, Germ 
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cell tumours were 11 with 7.38% incidence and one second-
ary tumour, one soft tissue tumour not specific to ovary 
was found with incidence of 0.67% each.

\s

f)Peak incidence for ovarian tumours was observed be-
tween 21-50 years. Oldest case in the present series was 66 
year old female and youngest case was 15 year old female. 
Most of the benign tumours were seen in the 2nd and 3rd 
decades. Majority of malignant cases were seen after 40 
years.

g) On gross examination among the total ovarian tumours 
74.49% were cystic, 16.78% were partly cystic and  partly 
solid, and 8.73% were solid in consistency. 
 
Among all benign tumours majority were cystic with 
84.61%.

Among borderline tumours most of them were mixed in 
consistency.

Almost all of the malignant tumours were either solid or 
mixed in consistency.

h) Among all ovarian tumours 14.76% were bilateral.          
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 Most of the benign tumours were unilateral forming 87.7% 
unilaterality among all benign tumours.           

Among borderline tumours majority were unilateral.

Among frank malignant tumours bilaterality(31.57%) was 
more when compared with benign tumours.

Among unilateral tumours 57.48% were seen on right side 
and 42.52% were seen on left side.

i) Various histological types, most common tumour and 
rare tumours found in the present study( Figure 1 to Fig-
ure 6)

Figure 1- Serous cystadenoma of  ovary (H&E)
              

Figure-2 Serous cystadenocarcinoma showing stromal in-
vasion (H&E)

             

Figure 3 – Granulosa cell tumour showing call exner body

PIE DIAGRAM SHOWING BILATERAL AND UNILATERAL 
OVARIAN TUMOURS
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Figure 4 – Reticulin stain of granulose cell tumour, 
groups of cells are surrounded by reticulin stained fibers\

Figure 5 – Low power view of dysgerminoma 

Figure 6- High power view of Brenner tumour
 
DISCUSSION
Many people around the world including Indians studied 
ovarian tumours.  Some of the recent and relevant works 
on ovarian tumours pertaining to present study were re-
viewed.

In this part first we discussed features pertaining to all 
ovarian tumours and then feature pertaining to various 
histological groups of ovarian tumours encountered during 
the study.

I) Feature pertaining to all ovarian tumours
Ovarian tumours are not a common gynaecological com-
plaint. Out of 10,348 patients admitted for gynaecological 
problems during the period June 2000-May 2005 in our 
hospital 149 were having ovarian tumours and the inci-
dence of ovarian tumours were 1.44% among all gynecolog-
ical problems. Alam I et al.1 (2001) in their study at Ayub 

Medical College, Abbottabad reported a total of 1400 ad-
missions in 24 months and 26 had ovarian tumours with an 
incidence of 1.86%.	 Shah, P.K. et al.65 (1991) in their study 
noted 370 ovarian tumours out of 12525 gynecological ad-
missions with an incidence of 2.96%.  They also reported 
an incidence of 0.43% in child hood and adolescence for 53 
cases of ovarian tumours observed out of 12525 gynecologi-
cal admissions(2,3,6). Similarly Chakrabortti et al.12 (1990) 
and Sudharshan vora et al. (1969)74 reported on incidence 
of ovarian tumours as 1.29% and 4.1% respectively among 
all gynecological admissions(7,8).

S.No. Author Incidence
1 Alam et al.1 (2001) 1.86%
2 Shah.P.K. et al.65 (1991) 2.96%
3 Chakrabortti et al.12 (1990) 1.29%
4 Sudharshan vora et al.74 

(1969) 4.10%
5 Present Study 1.44%
 
Our incidence in nearer compared to that of Chakrabartti 
et al.(1990) and Alam I et al. (2001) Where as Sudharshan 
Vora et al. reported high incidence(2,3,9).

Among total malignant tumours of 1061 ovarian malignant 
tumours were 19 forming an incidence of 1.79%.  This was 
nearly half when compared to the incidence of ovarian ma-
lignancies among total malignant tumours in Tata memo-
rial hospital, Bombay (1986) and PGI Medical education, 
Chandigarh (Paintal A.S51, 1986) which was 3.38% and 
3.09% respectively(6,8,10).

Benign ovarian tumours are common compared to malig-
nant ovarian tumours.  At Abbottabad, Ayub Medical Col-
lege, Alam I et al.1 (2001) reported in their study 77% of 
the ovarian tumours was benign(8,11,12). J.Y. Obed et al.48 
(1999) and D.N. Bobzom et al.10 (1997) in different areas 
of Nigeria reported incidence of benign tumours 79 % and 
81% respectively among total ovarian tumours(13,14,15). 
In India Bhatttacharya et al. 8 (1980) reported 69.20% were 
benign and 30.80% were malignant among total ovarian 
tumours. In our study out of total 149 ovarian tumours re-
corded in the present study  Incidence of benign ovarian 
tumours were  87.25%, Incidence of ovarian tumours with 
borderline or uncertain behavior was 6.04%, and incidence 
of frank malignant tumours were 6.71%(2,6,8,16).	

Age incidence, Ganga S Pilli et al.24(2002) reported that the 
peak incidence of ovarian tumours was in the 3rd and 4th 
decades accounting to 55.7%.The youngest case in their se-
ries was an 8th month old female child who had endo der-
mal sinus tumour. Vaiphei K et al.79(1990) In their study of 
Malignant tumours of ovary at PGI, Chandigarh maximum 
number of malignant tumours were seen in the Sixth dec-
ade though 54 percent of the tumours were seen in the lat-
ter half of the reproductive life. In the present study 52.64% 
of malignant tumours were seen between 41-60 years that 
was in the latter half of reproductive life which was similar 
to the findings of Vaiphei K. et al.  (1990) 79. Present study 
also revealed that the ovarian tumours occurred between 
the age ranges of 15-66 years(17). Peak incidence between 
21-50 years. Most of the benign ovarian tumours were oc-
curred in the 2nd & 3rd decades and most of the malignant 
ovarian tumours were seen after the age of 40 years. These 
findings are well correlated with finding of Ganga S Pilli et 
al.24 (2002) and Bhattacharya MM et al.8 (1980).

Side incidence, Most of the ovarian tumours are unilateral. 
No predilection for either ovary has been found.  With the 
exception of dysgerminoma and Brenner tumours (janovski 
1973).(18) Ganga S Pilli et al. (2002) in their study stated 
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that most of the benign (92.2%) and all border line tumours 
were unilateral, 25.8% of malignant tumours showed bi-
laterality(11,19). In Prabhakar et al. (1989) studies 90.89% 
of ovarian tumours were unilateral where as Gupta et al. 
(1986) reported 87.95% incidence for unilateral ovarian tu-
mours(20,21).   Present study revealed that 14.76% of all 
ovarian tumours were bilateral.  31.57% of malignant tu-
mours were bilateral while 12.3% of benign tumours were 
bilateral(22,23). Overall incidence of bilaterality was well 
correlated with Bhattacharya MM et al. (1980). But bilater-
lity in the benign tumours has shown double the percent-
age in the present study when compared with Bhattacharya 
MM et al.  (1980) and Ganga S Pilli et al.24 (2002). Among 
unilateral ovarian tumours 57.48% are seen on right side 
and 42.52% are on left side. This was well correlated with 
Ganga S Pilli et al.  (2002).  

Gross appearance, Ganga S Pilli et al.  (2002) reported 
that183 (86.3%) out of 212 benign tumours were cystic. 
All borderline tumours were cystic. Among malignant tu-
mours 37(59.7%) were solid to cystic,21 (33.8%) were solid, 
and remaining were cystic in consistency.	 G u p t a l 
et al.(1986) reported 8.38%, 61.38% and 29.64% incidence 
for solid, cystic and mixed consistent ovarian tumours. In 
the present study among the total ovarian tumours 8.73% 
are solid, 74.49% are cystic and 16.78% are mixed in con-
sistency.   Also in the present study most of the benign tu-
mours(84.61%) were cystic in consistency which was noted 
in the present study is in total agreement with Olanrewaju 
S and Charles Cox (2002) who stated that out of 130 Benign 
110 are cystic with 84.62%,and Ganga S Pilli et al. (2002).  
Among border line tumours one was cytic, others were 
mixed in consistency. All malignant tumours were solid or 
mixed in consistency. 

II) Features pertaining to various histological groups of 
ovarian tumours
Surface epithelial-Stromal tumours are the most common 
group of ovarian neoplasm, and also include the majority 
of malignant tumours. Ganga S Pilli et al. (2002) reported 
70.9% incidence for surface epithelial – stromal tumours. 
In the present study among 149 ovarian tumours 126 were 
surface epithelial and stromal tumours forming an inci-
dence of 84.56% which was little nearer Ganga S Pilli et al. 
(2002), Mishra et al. (1991)(25,26) .Present study reported 
5 cases of borderline surface epithelial - stromal tumours 
with an incidence of 3.35% among all ovarian tumours. 
This was high when compared with Prabhakar et al.  (1989) 
and Gupta et al. (1986) and nearer to Ganga S Pilli et al 
(2002). In our study 7 malignant epithelial tumours formed 
an incidence of 4.69% among all ovarian neoplasms which 
was very low compared to Gupta et al.(1986),Mukharjee et 
al. (1991) and Ganga S Pilli et al. (2002).  

Sexcord-stromal tumours account for about 8% of ovar-
ian neoplasms.(27) Ganga S Pilli et al.(2002) in their study 
noted 6.7% incidence for sex cord-stromal tumours. Radha 
Ramachandra pai et al.(2000) reported 5.7% of Sex cord 
stromal tumours among all ovarian neoplasms.In the pre-
sent study 10 Sex cord stromal tumours comprised 6.72% 
incidence among all ovarian neoplasms.  This incidence 
was similar to Ganga S Pilli et al(2002), Bhattacharya MM 
et al.(1980) and little less when compared to Gupta et al. 
(1986) and Prabhakar et al. (1989).  Where as high when 
compared to Misra R.K. et al. (1991),  Radha Ramachan-
dra pai et al. (28) (2000).   In the present study most of the 
sexcord-stromal tumours were seen in the age range of 
20-40 which was similar to Ganga S Pilli et al. 24 (2002). 
In the present study 8(80%) cases of sex cord –stromal tu-
mours were solid and 2(20%) were mixed in consistency. 

Ganga S Pilli et al.  (2002) reported that all the sex cord 
stromal-tumours recorded in their study were unilateral. 
In the present study 9 were unilateral and one was bilat-
eral.	

Germ cell tumours, Ganga S Pilli et al.24 (2002) reported 
21.2% incidence for germ cell tumours among all ovar-
ian tumours.In the present study among 149 ovarian neo-
plasm’s 11 were germ cell tumours formed an incidence of 
7.38%.  Our findings are low compared to Ganga S Pilli et 
al. (2002), Bhattacharya MM et al. (1980), Prabhakar BR et 
al.(1989), Mukharjee Chanda et al. (1991). 	 Sahu et 
al.66 (1990) reported majority of germ Cell tumours was oc-
curred in the age range of 11-30 years of age. In the present 
study age range was 19-50 years and most of the tumours 
occurred below the age of 30 years.

Soft tissue tumour, Bhattacharya MM et al. (1980) reported 
one case of soft tissue tumour, which was not specific to 
ovary with an incidence of 0.40%.In the present study we 
also recorded one soft tissue tumour not specific to ovary 
with an incidence of 0.67%.

Metastatic tumours,Ganga S Pilli et al. (2002) reported 2 
cases (0.7%) of metastatic tumours among all ovarian neo-
plasms.Bhattacharya MM et al. (1980) Prabhakar et al.52 
(1986) reported 3.2%, 6.28% and 3.14% incidence of meta-
static tumours in the ovary among all ovarian neoplasms. 
In the present study we noticed 0.67% incidence of meta-
static tumours in the ovary among all ovarian neoplasm’s 
which was less compared to Bhattacharya MM et al (1980) 
Prabhakar et al.(1989) and Gupta et al. (1986)but similar to 
Ganga S Pilli et al. (2002) . Most common sources for meta-
static tumours according to literature are the stomach, large 
bowl, appendix, breast, uterus, lung and skin.  Over half of 
the tumours are bilateral.(24)	 In our study we noticed one 
ovarian metastatic tumour which was metastasized from 
endometrium and it was bilateral and solid in consistency.

SUMMARY
1.	 A total of 10,348 Patients were admitted for gynaeco-

logical Problems during studied 5 years. A total of 149 
ovarian tumours formed 1.44% of incidence of ovarian 
tumours among the gynaecological Adminious.

2.	 A total of 2872 Tumours were received in the depart-
ment of Pathology.Among these 149 were ovarian tu-
mours with an incidence of 5.19%.

3)	 Benign ovarian tumours were common compared to 
Malignant ovarian tumours. Relative incidence of Be-
nign, borderline malignant and Malignant ovarian tu-
mours were 87.25%, 6.04% and 6.71% respectively.

4)	 Ovarian tumours occurred with in the age range of 11-
70 years.

	 Most of the benign tumours occurred in the age range 
of 21-40 years.  Where as the malignant tumours most-
ly seen after the age of 40 years.

5)	 Surface epithelial – stromal tumours formed major 
group comprising 84.56% of all ovarian neoplasms.

	 Malignant serous tumours were the commonest ma-
lignant tumours with an incidence of 4.02% among all 
ovarian neoplasms.

6)	 Sex Cord stromal tumours have formed 6.72% inci-
dence among all ovarian neoplasms.

7)	 Germ cell tumours have formed 7.38% incidence 
among all ovarian neoplasms.

8)	 Secondary tumours in the ovary have formed 0.67% in-
cidence among all ovarian Neoplasms.

9)	 Rare tumours encountered are endoderml sinus tu-
mour, hemangioma.

10)	 Overall bilaterality of ovarian tumours was 14.76%. 
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Among Malignant tumours 31.57% were bilateral 
and Among Benign tumours 12.30% were bilateral.     
Among unilateral ovarian tumours 57.48% are seen in 
the right ovary and 42.52% are seen in the left ovary.	
Among 149 ovarian tumours 22 were bilateral with an 
incidence 14.76%. Among the Malignant tumours (19) 6 
were bilateral forming an incidence 31.57%. Among the 
Benign tumours (130) 16 were bilateral giving incidence 
of 12.3%..Among 27 unilateral tumours 57.48% were 
seen in the right ovary and 42.52% were seen in the left 
ovary.

11)	 On gross examination 111 (74.49%) among 149 tumours 
were cystic, 25(16.78%) were partly solid and partly 
cystic 13(8.73%) were solid in consistency.  Among the 
benign tumours 84.62% were cystic in consistency and 
among malignant tumours majority were solid (36.84%) 
or mixed (57.89%) in consistency.
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