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Introduction

Ovarian cancer is the 8th most frequent for inci-
dence, the 12th most frequent for mortality and 16th 
for cancer burden in Iran.1 

Ovarian cancer is a family of malignancies that dis-
plays a great histopathological diversity.2–6 From 2000 
– 2004, ovarian cancer survival in Iran, was 61% with 
better survival seen in younger women and certain 
histologic subtypes. The �ve year survival for germ 
cell tumor and epithelial groups were 85% and 59%, 
respectively (P <0.05).7 

Ovarian tumors, although often inappropriately con-
sidered as a single entity, consist of many types, which 
each are further classi �ed into subtypes.8-9

The common epithelial tumors are by far the most 
frequently encountered forms of ovarian tumors, ac-
counting for three-�fths of all ovarian neoplasms.8

Epithelial ovarian neoplasms are derived from tis-
sues that arise from the coelomic epithelium or me-
sothelium.3,6

Germ cell tumors are the second group of ovarian 
tumors which embrace the total  neoplasms that have 
been derived from primitive germ cells of the embry-
onic gonad.10

Sex cord-stromal tumors, the third main group of 
ovarian neoplasms, are derived from the sex cord and 
the ovarian stroma or mesenchyme.4,11  

A comparison of the respective age-speci�c incidenc-
es shows that various histological groups may either 
share similar, or have different incidence patterns.12–13

The purpose of this study was to present, at �rst, the 
frequency of ovarian cancer histologic subtypes accord-
ing to age distribution. Secondly, the study presented 
age-speci�c annual incidence rates of ovarian cancer 
histologic subtypes. It is expected to assist with future 
public health planning according to age groups exposed 
to speci�c risk or protective factors for ovarian cancer.
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Patients and Methods

According to the 2005 – 2006 Cancer Registry Data 
published by the Ministry of Health and Medical Edu-
cation of the Islamic Republic of Iran (MOH&ME), 
there were 793 new ovarian cancer cases diagnosed in 
2004 – 2005.14

Data was actively collected from all pathology cen-
ters in Iran. Hospital and death certi�cate based data 
were not included. A total of 45 different histopatho-
logic reports of ovarian malignancies were reported in 
the 793 cases. In the present study, we classi�ed them 
into ten main clusters6,15,16 which included: all ovar-
ian, all epithelial, serous, mucinous, endometrioid, 
clear cell, other epithelial, germ cell, sex cord-stromal, 
and other ovarian cancers.

For the initial stepa, the frequency of the ten patho-
logic clusters was reported in nine age groups. 

Secondly, the age-speci�c annual   incidence rate of 
various histopathologic subtypes per 100,000 wom-
en was estimated. The age   distribution of exposed 
women, or the general female Iranian population, was 
extracted from the 2004 – 2005 MOH&ME Report. 
The number of each histologic subtype cases in ten 
year interval groups of the female population was cal-

culated.
Data analysis was done by SPSS software (version 

13).

Results

There were 11 out of 793 (14%) malignant ovarian 
cancers which were excluded due to unknown age. 
Among the remaining 782 cases, epithelial ovarian 
tumor (630 cases) was the most frequent followed by 
germ cell tumor with 108 cases (Figure 1).

Among epithelial ovarian tumors, serous (N= 372) and 
mucinous (N=72) were the most common (Figure 2).

The age distribution of all ovarian cancer patients is 
shown in Figure 3. There were 42% of ovarian can-
cers diagnosed in the 40 – 59 age group. During 2004 
– 2005, the median age of ovarian cancer diagnosed in 
Iran was 49 years of age or less.

Histopathologic subtypes of ovarian cancer accord-
ing to age are presented in Table 1. Epithelial ovarian 
cancer was most common in the 30 – 59 age groups 
with endometrioid being the most frequent subtype 
(77%). In contrast, 78% of germ cell tumors were 
found in patients younger than 30 years of age. Clear 
cell (40%) and other epithelial tumors (36%) were the 

All epithelial: 630(80%)

Germ cell: 108(14%)

O ther ovary: 22(3%)

Sex cord- stromal:
22(3%)

Figure 1. Frequency of ovarian cancer subtypes in Iran, 2004

Serous:372(59%)

Clear cell: 15(2%) 

Endometrioid: 39(6%)

Mucinous: 72(12%)

O ther epithelial: 132(21%)

Figure 2. Frequency of epithelial ovarian cancer subtypes in Iran, 2004
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Classi�cation N %*
Age

(median)

Age
Distribution

<30 30 – 59 > 60
All ovarian cancer 782 100.0 49 17.0%))133 56.3%))440 26.7%))209
All epithelial 630 80.6 52 5.9%))37 63.7%))401 30.5%))192
Serous 372 47.6 52 5.1%))19 65.3%))243 29.6%))110
Mucinous 72 9.2 51 15.3%))11 54.2%))39 30.6%))22
Endometrioid 39 5.0 48 7.7%))3 76.9%))30 15.4%))6
Clear cell 15 1.9 57 0.0%))0 60.0%))9 40.0%))6
Other epithelial 132 16.9 54 3.0%))4 60.0%))80 36.4%))48
Germ cell 108 13.8 23 77.8%))84 17.6%))19 4.6%))5
Sex cord-stromal 22 2.8 40 18.2%))4 54.5%))12 27.3%))6
Other ovary 22 2.8 38 36.4%))8 36.4%))8 27.3%))6
* Percentage of 782 ovarian cancer cases

Table 1. Histopathologic subtypes of ovarian cancer according to age, Iran, 2004
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Figure 3. Age distribution of ovarian cancer in Iran, 2004

 Age
group

 All
 ovarian
cancer

 All
epithelial Serous Mucinous Endometrioid

 Clear
cell

 Other
epithelial

 Germ
cell

Sex cord-
stromal

 Other
ovary

0-9 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00
10-19 0.44 0.02 0.02 0.00 0.00 0.00 0.00 0.40 0.00 0.02
20-29 1.43 0.57 0.28 0.18 0.05 0.00 0.06 0.70 0.06 0.10

30-39 2.36 1.82 1.06 0.22 0.16 0.04 0.34 0.31 0.13 0.09

40-49 5.26 5.04 2.95 0.44 0.40 0.09 1.15 0.09 0.03 0.09

50-59 8.21 7.81 5.00 0.74 0.49 0.20 1.38 0.10 0.25 0.05

60-69 9.74 9.33 4.79 1.22 0.32 0.32 2.68 0.08 0.08 0.24

70-79 9.66 8.17 5.33 0.74 0.12 0.25 1.73 0.50 0.62 0.37

80+ 5.33 5.33 3.88 0.48 0.48 0.00 0.48 0.00 0.00 0.00

Table 2. Age speci�c annual incidence rates (per 100,000 women)
 of epithelial ovarian tumors according to subtype, Iran, 2004
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most frequent types in patients who were 60 or older. 
Age speci�c incidence rate calculations revealed that 
ovarian cancer incidence increased with age (Table 2). 
The highest incidence rate belonged to the age group 
of 60 – 69 (9.74 per 100000). The second highest in-
cidence rate was seen in the 70 – 79 age group (9.66 
per 100000), followed by 5.33 per 100,000 (Figure 4). 
Epithelial ovarian and its subtypes exhibited the same 
trend (Figures 4 – 5).

Germ cell tumors had two peaks, �rst in the 20 -29 
age group (0.7 per 100,000) and second in the 70 – 79 
age group (0.5 per 100,000) (Figure 6).

Discussion 

O  varian cancer is an important health problem 
throughout the world and in Iran. A population-based 
cancer registry in Kolkata (eastern India), 1998 – 

1999, showed the ovaries as the fourth site for can-
cer in women.17 In a study in Tehran, the fourth most 
frequent site of cancer in females were the ovaries, 
as well.18 The median age of ovarian cancer patients 
in the present study was 49 years of age. In a study 
in Sweden, 1960 – 2005, the median age of ovarian 
cancer patients was 61.6 years which did not change 
over the 30-year period of the study.19 An older, stable 
population in Sweden and younger population in Iran 
might explain the 12-year difference in median age.

However, it is important to mention that the age dis-
tribution of the Iranian population is changing. As a 
result, all health agencies have to use a standard popu-
lation for the calculation of age- adjusted rates. Oth-
erwise, comparing the rates of previously published 
studies would not be valid because different popula-
tion standards have been used. For this reason, in the 
present study, an age distribution of the same year was 
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used for age adjustment. A comparison of the respec-
tive age-speci�c incidence rates showed that various 
histologic subtypes might either share similar, or have 
different incidence patterns.12

In the present study, the age-speci�c incidence rate 
of ovarian cancer increased with age. The highest 
incidence rate belonged to the age group of 60 – 69. 
Epithelial ovarian and its subtypes including serous, 
mucinous, and endometrioid exhibited the same trend 
(Figures 4 – 5). In a Japanese study, serous carcino-
ma showed higher rates than mucinous carcinoma in 
those aged 35 years and over, and vice versa in those 
aged younger than 35.5

In our study, the germ cell tumor incidence rate 
showed two peaks; �rst in the 20 – 29 age group (0.7 
per 100,000) and second in the 70 – 79 age group 
(0.5 per 100,000) (Figure 6). In Japan, however, as an 
Asian country, the incidence rate of germ cell tumors 
peaked in the age group of 15 – 24 and leveled off 
after middle age.5

The proportion of germ cell tumors in Japan was 
more than those in the US.5

The Center for Adult Disease in Japan reported that 
germ cell tumors appeared more frequently at younger 
ages and in low-incidence areas, while epithelial ovar-
ian cancers were more apparent amongst older age 
groups and in high-incidence areas.20

The epidemiologic pattern of cancers in developing 
countries differs in many aspects from that of industri-
alized nations.21,22 

Many factors may in�uence the proportion and in-

cidence rate of ovarian cancer subtypes in different 
areas. Overall distribution of population, as old or 
young, oral contraceptive (OC) use, family size, diet, 
and access to diagnostic techniques are the main pa-
rameters affecting the proportion and incidence of 
subtypes. It is worth mentioning that OC has a strong 
effect only on epithelial ovarian cancers, and mainly 
on serous tumors. The incidence of mucinous tumors 
is rarely affected by OC.23  

Some limitations of this study should be noted. At 
�rst, histological diagnoses of these cases were made 
in numerous labs by various pathologists without the 
supervision of a reference lab. Therefore, the possibil-
ity of incorrect diagnosis in some cases must be con-
sidered.

Secondly, data of the Cancer Registry Program of 
MOH&ME in Iran, as reported in 2005 – 2006, is esti-
mated to cover nearly 80% of all ovarian cancer cases 
of the country. Third, continuous annual cancer regis-
try data of more than one year intervals may increase 
accuracy of the results and comparative points, and 
would reveal true trends of the incidence rates.  

In conclusion, we hope that the age-speci�c incidence 
rates of ovarian cancer and its subtypes presented in 
this report will serve as a useful point of reference for 
future studies of ovarian cancer subtype incidences in 
Iran. Determination and approval of a standard Iranian 
population for standardizing the incidence rates for 
all health problems, particularly cancers, would help 
to specify their trend in the future and highlight our 
status worldwide. They would undoubtedly empower 
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community health programs to solve health problems 
including in the �eld of cancer.
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