
Introduction
Ovarian cancer is the fifth most common cause of death 
from cancer in women. In ovarian cancer, the highest pro-
portion of fatality per one case is seen among all genital 
cancers. A woman with probability of 1%-1.5% faces the 
risk of ovarian cancer at some point in her lives. The risk 
of dying from ovarian cancer per woman is about 0.5% 
(1). 
The peak incidence of invasive epithelial ovarian cancer 
is age 56-60 years. This cancer is relatively uncommon in 
women under 45 years (2). 
Unfortunately, so far no progress has occurred in screen-
ing and early diagnosis of the ovarian cancer and under-
standing its pathogenesis. Investigator believes that de-
termination of the source of the malignancy can help in 
screening and early diagnosis. (2) 
For many years the hypothesis that epithelial ovarian can-
cer originates from ovarian cortical inclusion cysts (CIC) 
is lived. According to this hypothesis, cells—from ovarian 
surface epithelium (OSE)—that line these cysts multiply 
and mutate in response to bio-active factors and onco-
genes (3).
Another interesting theory in recent decades is that serous 

ovarian cancer originates from tubal intra epithelial neo-
plasia (serous tubal intraepithelial cancer, STIC). Despite 
the overwhelming evidence in favor of the second theory, 
investigators failed to put the OSE theory aside (4). In this 
connection, there is much evidence; for example, meta-
plastic changes in epithelial inclusion cysts, from one type 
of epithelium to another, which can predispose to neo-
plastic changes (5).
Ovarian cancer is associated with infertility and low pari-
ty. The most important factors are the duration of fertility 
and reproductive history (6). Every pregnancy reduces the 
risk of ovarian cancer by about 10%. 
Protection against ovarian cancer is one of the main ad-
vantages of oral contraceptive pills (OCP). The risk for 
all histologic type of ovarian cancer is reduced by 40% in 
OCP users compared with women who do not use this 
method. Many of these risk-reducing factors such as OCP 
and parity verify frequent ovulation hypothesis as etiology 
of ovarian cancer. According to this hypothesis, the main 
cause of ovarian cancer is dysfunction in the process of 
repairing the surface epithelium (7). 
Accordingly, the effect of parity on the number of inclu-
sion cysts and tubal metaplasia of the cyst are investigated. 

Abstract
Objectives: Ovarian cancer is the most lethal gynecologic cancer. Understanding the origin and pathogenesis of epithelial ovarian 
cancers is one of the most challenging issues of gynecology. According to one of the theories, ovarian cortical inclusion cysts can 
cause epithelial ovarian cancer, but there are a lot of criticisms against the theory. In this study, the effect of oral contraceptive pills 
(OCP) on the number and type of inclusion cysts were investigated. Parity is a strong factor in the prevention of ovarian epithelial 
cancer. The base of this study is that if parity reduced the total number of cortical inclusion cysts (CIC) and tubal metaplasia, the 
theory would be strengthened.
Materials and Methods: One hundred twenty-five patients under the total abdominal hysterectomy and bilateral salpingo-
oophorectomy (TAH & BSO) due to causes other than conflict ovaries were considered for study. The patients were categorized in 
three groups based on their parity. Slides related to normal ovaries were considered for study by pathologist and the results analyzed.
Results: The one-way analysis of variance (ANOVA) of total number of cysts revealed a statistically significant main effect, Welch’s 
F (2, 55.09) = 3.51, P < 0.05, indicating that not all groups had the same number of total number of cysts. Also, the results indicated 
that patients with 0-2 parity had a significantly higher total number of cysts than patients with 6 and over (P < 0.05). Moreover, the 
results of Games-Howell post hoc procedure indicated that patients with 0-2 parity had a significantly higher number of inclusion 
cysts than patients with 6 and over (P < 0.05).
Conclusion: Based on the results of this study, parity has significant effect on reducing total number of inclusions cysts, but number 
of tubal type inclusion cyst was not different.
Keywords: Cysts, Epithelium, Ovary, Parity

The Impact of Parity on the Number of Ovarian Cortical 
Inclusion Cysts
Leila Sadeghi1, Ali Dastranj2, Parvin Mostafavi Gharabaghi1*, Farzam Sheikhzadeh3, Sharareh Zamanvand3, 
Mehri Jafari-Shobeiri1

Open Access                                                                                             Original Article

International  Journal of Women’s Health and Reproduction Sciences 
Vol. 4, No. 2, April 2016, 73–76

http://www.ijwhr.net doi 10.15296/ijwhr.2016.17

ISSN 2330- 4456

Received 19 May 2015, Accepted 4 September 2015, Available online 21 September 2015

1Department of Obstetrics and Gynecology, Women’s Reproductive Health Research Center, Tabriz University of Medical Sciences, Tabriz, Iran. 
2Women’s Reproductive Health Research Center, Tabriz University of Medical Sciences, Tabriz, Iran. 3Animal Sciences Group, Faculty of Natural 
Sciences, University of Tabriz, Tabriz, Iran.
*Corresponding author: Parvin Mostafavi Gharabaghi, Department of Obstetrics and Gynecology, Women’s Reproductive Health Research 
Center, Tabriz University of Medical Sciences, Tabriz, Iran. Tell: 0098-41-35541221, Email: pm_gharabaghi@yahoo.com

Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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It is believed that if cortical inclusion cyst is the source 
of epithelial ovarian tumors, high number of pregnancies 
would reduce the number of cysts and reduce tubal meta-
plasia. 
Three theories have been proposed in regard to the origin 
of ovarian cancer: 
1) The theory of OSE: According to this theory, OSE is 
origin of most ovarian stromal and epithelial cancers and 
can be differentiated to tissues with Mullerian types and 
create ovarian epithelial cancer (8). When culturing puri-
fied human OSE, it is converted to aggressive neoplasms 
similar to high-grade and low- undifferentiated grade se-
rous carcinomas (9). 
2) Theory of STIC: In this theory, the origin of high-grade 
ovarian serous tumors is malignant lesion in the fimbrial 
epithelium (10). 
3) The theory of junction location of tubal fimbria epithe-
lium with peritoneum (tubo-peritoneal junction [TPJ]): 
This location is the hot spot of the female genital tract for 
the generation of tumors (11). 
The purpose of this study is to evaluate the effect of the 
number of pregnancies as one of the reducing decisive fac-
tors for ovarian cancer on the number of inclusion cysts 
in superficial epithelium as the source of ovarian tumors.

Materials and Methods 
The study is descriptive analytic. Women who underwent 
hysterectomy and oophorectomy in Zahra hospital during 
2011-2013 were included. For this purpose, the hospital 
records of patients who underwent hysterectomy and oo-
phorectomy from any cause had been studied and those 
with normal ovaries were selected. The questionnaire was 
filled for each patient according to the data. In the case 
of incomplete records they were called. Patients with ac-
curate information about the age, number of pregnancies, 
number of delivery and type of contraceptive method and 
were divided into three main groups based on the type of 
contraceptive methods: 
1.	 Patients who had 2 pregnancies over 20 weeks. 
2.	 Patients who had between 3 and 5 pregnancies over 

20 weeks. 
3.	 Patients who had at least six pregnancies over 20 

weeks. 
Patients who had normal ovaries in the final pathology re-
port and their ovarian size were normal were selected. The 
paraffin blocks of patients’ ovarian tissue were obtained 
from the pathology archive of the hospital; from the paraf-
fin blocks, sections with a thickness of 5 micrometers were 
prepared. Then, after consolidating the tissue in neutral 
buffered formalin and staining with hematoxylin and eo-
sin, routine histological examination was carried out. 
Slides obtained by a woman pathologist were reviewed to 
determine the presence of ovarian surface epithelial in ob-
tained slices, the number of ovarian cortical cysts and ex-
isting tubal cell types in cyst epithelium and OSE. The pa-
thologist, during examination of the slides, was not aware 
of the group of each patient. 
For analysis of morphological results in the experimental 

groups, SPSS software, binomial regression analysis and 
chi-square test were used. Corresponding graphs were 
plotted by Excel software. The results were presented as 
standard deviation and the values of P<0.05 were consid-
ered statistically significant. 

Results 
In order to compare bilateral oophorectomy with unilat-
eral oophorectomy, the mean number of cysts (both nor-
mal and tubal) was analyzed. This means for those with 
a decimal number less than 5 was rounded to the larger 
number and for people with an average of more than 5 was 
rounded to smaller number. 

Demographic Characteristics
The mean age of the 187 studied patients was 51.67 ± 7.5 
years. The mean age in patients with number of parity 0-2 
was 49.77 ± 6.5, with number of parity 3-5 was 49.36 ± 6.5 
and with number of parity 6 and over was 68.64 ± 6.5, 
respectively. Statistical analysis (t test) of mean age be-
tween the two groups did not show significant difference 
(P = 0.9).
Figures 1A and 1B show microscopic images of the OSE 
with normal and tubal cells. Figures 1C and 1D show mi-
croscopic images of the cortical ovarian cysts with normal 
and tubal cells.
A one-way analysis of Variance (ANOVA) was used to 
examine the question of whether three groups of patients 
with number of parity 0-2, 3-5, and 6 and over differ with 
respect to their total number of cysts. Since the Levine’s 
F test revealed that the homogeneity of variance assump-
tion was not met (P = 0.001), the Welch’s F test was used. 
An alpha level of .05 was used for all subsequent analyses. 

Figure 1. A) Microscopic Image of the Ovarian Surface Epithelium 
(OSE) With Normal Cell. B) Microscopic Image of OSE With 
Tubal Cells. C) Microscopic Image of Cortical Ovarian Cysts 
With Tubular Cells. D) Microscopic Image of Cortical Cysts With 
Normal and Tubular Epithelium (H & E, X320).
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The one-way ANOVA of total number of cysts revealed a 
statistically significant main effect, Welch’s F (2, 55.09) = 
3.51, P < 0.05, indicating that not all groups had the same 
number of total number of cysts. Post hoc comparisons, 
using the Games-Howell post hoc procedure, were con-
ducted to determine which pairs of the three groups dif-
fered significantly. The results indicated that patients with 
0-2 parity had a significantly higher total number of cysts 
than patients with 6 and over (P < 0.05). Figure 2 illustrates 
that patients with six and more parities had lower number 
of cysts compared to groups with lower parity. Another 
one-way ANOVA was employed to examine the difference 
between three groups of patients categorized according to 
their number of parity, in number of inclusion cysts. Since 
the assumption of homogeneity of variance was violated 
(P = 0.001), the Welch’s F test was used. The results of one-
way ANOVA revealed a statistically significant differenc-
es between three groups in terms of number of inclusion 
cysts, Welch’s F (2, 55.89) = 3.48, P < 0.05. As depicted in 
Figure 3, the results of Games-Howell post hoc procedure 
indicated that patients with 0-2 parity had a significantly 
higher number of inclusion cysts than patients with 6 and 
over (P < 0.05). 
 
The Effect of Parity on the Number of Tubal Cysts
Due to the nature of the data that it had over distribution, 
to examine the impact of group on the number of tubal 

cysts, the negative binomial regression model was utilized. 
According to the results parity did not have significant im-
pact on the number of tubal cysts.

Discussion
Ovarian cancer is the fifth most common cause of death 
due to cancer in women. Ovarian cancer is called “silent 
killer,” as it has no symptoms and is detected at advanced 
stages (1). 
The discussion about the pathogenesis and origin of ep-
ithelial ovarian cancer is still one of the hottest and most 
challenging topics in pathological obstetrics. Fortunate-
ly, in recent years, there have been major advances in 
this matter which can improve our understanding of the 
pathogenesis of ovarian cancer and it can certainly lead to 
advances in prevention, screening and early detection of 
this disease. The question is that whether ovarian cancer 
and in particular High Grade Serous Carcinoma (HGSC) 
originate from OSE, CIC and/or fallopian tubal epitheli-
um (especially fimbria). 
Until recently, the prevailing view was that these tumors 
originate from OSE, malignant transformation in OSE or 
CIC. In fact, despite the fact that these tumors are mainly 
epithelial, recently, histological studies on HGSC present 
compelling evidence that these tumors originate from the 
fimbrial mucosa of fallopian tubes.
Briefly based on STIC theory, the high grade ovarian se-
rous cancer HGSC are not primary ovarian neoplasms, 
but metastases from fallopian tube to the ovary.
Although there is much evidence in favor of this theory, 
but STIC is associated with only 60% of these neoplasms 
and the question arises that where is the origin of remain-
ing 40% (12)?
We actually planned to answer this question. In fact, we 
believe that even though there are arguments in favor 
of origin of HGSC from STIC, but the OSE and ovari-
an CIC as a source of additional and perhaps important 
neoplasms cannot be ignored. If CIC are the origin of 
ovarian epithelial cancer, proved risk factors for ovarian 
cancer should increase the number of cysts and increase 
the tubal metaplasia in cysts and in OSE. This attitude can 
be subject for extensive research to find the origin of this 
malignancy. It is not so far-fetched that age increases the 
numbers of ovarian inclusion cysts, as well as an increase 
in tubal type cysts. 
Banet and Kurman in a study in 2014 analyzed the rela-
tionship between aging and the number of CIC in the ova-
ries. They used PAX8 as an indicator of Mullerian (tubal 
type cells) and calretinin as mesothelial indicator (Flat 
cells). They did not find CIC with tubal type epithelium 
in pre-menarche girls. They found a significant correla-
tion between tubal type CIC that increases with aging. 
These findings mean that the existence of two types of 
CIC (one flat epithelium and the other one with columnar 
and tubal view epithelium) and the absence of CIC with 
tubal epithelial in the ovaries of the girls before menarche 
give ground for following finding: ciliary pattern of CIC 
is formed over time with the process of ovulation and im-
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plantation of fimbrial cells in ruptured area of OSE during 
ovulation (13). If the findings of Banet and Kurman were 
correct, then, parity must decrease the number of inclu-
sion cysts and especially, the cysts with tubal epithelial 
lining. In our study the total number of inclusion cysts in 
group with the parity number more than 6 inclusion cysts 
was significantly lower. But number of tubal type inclu-
sion cysts was same. 
Auersperg et al showed that OSE normal cells, express 
markers of stem cells. The OSE in response to changes in 
the microenvironment and different growth factors can 
convert into different types of cells (14). The process of 
metaplasia from flat or cubic cells of CIC and OSE to cy-
lindrical cells similar to fimbria epithelium is approved by 
IHC not only morphologically but also functionally (15). 
The culturing of OSE cells in the culture medium with en-
dometrial stroma and estrogen cause endometrioid meta-
plasia in OSE (16).

Conclusion 
Based on the results of this study, ovarian CIC were sig-
nificantly lower in the group with more than 6 parity. 
Types of tubal inclusion cysts were not significantly dif-
ferent between the 3 groups. Ovarian surface epithelium 
in all groups was same. Normal and tubal type OSE was 
not significantly different. Our study was based on mor-
phological features only.
For a better survey we should assess tissue specific mark-
ers such as calretinin and PAX8. In the current study we 
included patients who use OCP for 3 years or less than 
3 years. Due to the low number of samples, the number 
of cysts in both groups showed no significant differenc-
es, probably because we had samples (patients) that had 
used OCP for less than 5 years and this distorted the study 
finding. Another study should be arranged over samples 
(patients) who have not used OCP in order to look closely 
at the impact of parity on the OSE.
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