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Abstract
Background: Epithelial ovarian cancer is the most lethal gynecologic malignancy and is the fifth most common 

cause of cancer-related death among women. The current study was designed to investigate the epidemiological and 
pathological correlates of postoperative mortality of ovarian cancer at a tertiary care center in Mansoura, Egypt.

Methods: An epidemiological analysis of prospectively collected data of ninety five primary ovarian cancer cases 
referred to the Surgical Oncology Center at Mansoura University Hospitals, Mansoura, Egypt. The association of 
the epidemiological, pathological data and the serum levels of the tumor marker CA-125 and 6-months and 1-year 
mortality was statistically tested. 

Results: A total of 95 ovarian cancer cases were included in the current study. The mean age of patients was 52.18 
ranging from 14 to 98 years, and the median age was 53 years. Pathological examination showed that serous cancers 
were the most common type detected in 46 (48%), followed by adenocarcinoma in 24 (25%) and then mucinous in 
9 (9 %) patients. Cases presented at late stages of the ovarian cancer disease with 51 (55%) cases presenting with 
stage III and IV. The majority of cases (n=83, 88.1%) received neo adjuvant chemotherapy. The average serum CA-
125 level was 325.38 U/ml with 50 % of cases had readings equal to or more than 233.15 U/ml. The mortality rate 
at 6 months was 4% and at 1-year was 17%. Age was positively correlated with 6 months mortality (p<0.05). Ninety 
percent of deaths at one year occurred in patients more than 45 years of age and 50% of deaths occurred in patients 
more than 60 years of age. 

Conclusion: In a tertiary care surgical oncology center in Mansoura, Egypt, patients with ovarian cancer are more 
commonly to present with later stage at the postmenopausal age and the age at diagnosis is positively associated with 
increased postoperative mortality.
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Introduction 
Epithelial ovarian cancer (EOC) is the most lethal gynecologic 

malignancy and is the fifth most common cause of cancer-related death 
among women [1]. 

In Egypt, a regional registry, the Gharbia Population Based Cancer 
Registry (GPBCR), showed data of 225 ovarian cancer cases during 
a three years period (2000–2002). The registry showed that ovarian 
cancer represented 2.2 % of all incident cancers and accounted for 4.4% 
of all newly diagnosed female cancers [2]. Another important regional 
registry in Egypt is the Aswan regional registry, in which thirty-five 
cases of ovarian cancer were registered in 2008, representing 5.6% of all 
female cancers cases [3].

About 70% of newly diagnosed ovarian cancer patients will have 
advanced disease and often not totally resectable due to the lack 
of symptoms in the early stages of ovarian cancer. The prognosis of 
patients with ovarian cancer is poor, with a 5 year survival of about 35% 
[4]. Owing to improvements in diagnosis, surgery, and chemotherapy, 
during the past 30 years, survival has increased [5].

The identification of prognostic factors in studies of ovarian 
cancer may be useful for a variety of reasons. It would increase the 
understanding of the natural history of the disease, provide clinicians 
with guidelines for decisions on treatment strategies, and adjust for 
imbalances in comparing therapeutic regimens. Numerous studies 
have attempted to identify the clinical and pathologic correlates of 
the disease outcomes and the factors that could provide prognostic 
information for individual patient survival [6-8].

The current study was designed to describe the epidemiological 
and pathological correlates of ovarian carcinoma cases admitted for 

surgical treatment at the surgical oncology unit in Mansoura oncology 
Center, Mansoura, Egypt.

Materials and Methods
Patients

This is an epidemiological analysis of prospectively collected data of 
ninety five patients with ovarian cancer referred to the surgical oncology 
unit of Mansoura University Hospital, Mansoura, Egypt between the 
period of June 2008 and June 2012. The study was approved by the local 
ethical committee of Mansoura University Faculty of Medicine and all 
patients provided written informed consent prior to participation.

Staging of ovarian cancer
Ovarian cancer staging by the FIGO staging system uses 

information obtained after surgery, which can include a total 
abdominal hysterectomy, bilateral salpingo-oophorectomy, infracolic 
omentectomy, and peritoneal washings for cytopathology. The AJCC 
stage is the same as the FIGO stage. The AJCC staging system describes 
the extent of the primary Tumor (T), the absence or presence of 
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metastasis to nearby lymph Nodes (N), and the absence or presence of 
distant Metastasis (M) [9].

Serum CA-125 measurement
Serum CA-125 levels were measured using an immune assay 

performed by IMMULITE 1000 systems (Siemens, Los Angeles, CA, 
USA).

Operative Strategy
Patients were subjected to physical examination, serum level 

of CA 125 measurement, radiological studies, and histopathologic 
confirmation of ovarian carcinoma. All patients were admitted 
for surgical exploration at the Surgical Oncology Unit, Mansoura 
University Hospitals. The purpose of this exploration was to evaluate 
tumor resectability; to perform primary debulking surgery when 
optimal cytoreduction seemed feasible and to treat primary unresectable 
tumors with neoadjuvant chemotherapy. Optimal debulking has been 
variously defined, however we adopted the Gynecologic Oncology 
Group definition which defines it as leaving residual disease of less than 
1 cm [10].

This strategy was explained to the patients and informed 
consents were obtained. Surgical exploration was usually done 
laparoscopically unless it was contraindicated, when laparotomy was 
done. Neoadjuvant chemotherapy was given when we considered that 
optimal cytoreduction was not feasible with the standard surgery, 
defined as 1) total abdominal hysterectomy with bilateral salpingo 
oophorectomy, 2) appendectomy, 3) total infragastric omentectomy, 
4) peritonectomy limited to the pelvis, paracolic gutters, anterolateral 
diaphragmatic area, and 5) pelvic, common iliac, and infrarenal 
paraaortic lymphadenectomy. Conversely primary debulking surgery 
was performed when we considered that optimal cytoreduction 
could be achieved by the standard surgery (32 patients). However, in 
a few cases non-standard surgery, meaning a single organ resection 
(e.g., small intestine, colon, spleen) in the way to achieve an optimal 
cytoreduction was adopted.

Statistical Analysis
Data were represented as the mean (median) and standard error 

of the mean. Differences among groups for quantitative variables were 
evaluated using the Kruskal–Wallis test and for categorical data using 
the X2 or Fisher exact test. All analyses were performed utilizing the 
Statistical Packages for Social Sciences (SPSS, version 20, Chicago, 
IL). For statistical analysis, testing was two-sided and p<0.05 was 
considered statistically significant.

Results 
We identified 103 patients with documented operative diagnosis 

of ovarian cancer. We then excluded 8 patients with pathological 
diagnoses of borderline and Krukenberg tumors. Therefore, the 
current analysis includes 95 patients with primary ovarian cancer who 
were admitted to the surgical oncology unit of the Mansoura Oncology 
center and underwent different types of surgeries.

Age of patients at diagnosis
The mean age of patients in this study was 52.18 ranging from 14 to 

98 years, and the median age was 53 years. The age distribution showed 
an age peak that lied between 45 and 62 years of age (Figure 1). Seven 
cases (7%) were at the age of 30 years or less. 

Menstrual history
Data available for the menstrual history of the patients in the 

current cohort showed that the mean age of menarche was 13.13 and 
the median age is 13. Moreover, 72 (76 %) ovarian cancer patients in 
the current study series were postmenopausal. 

Comorbid medical disease 

The majority of the patients did not have significant comorbidity 
with only 10 (10%) patients have a diagnosis of hypertension and 3 
(3%) have a diagnosis of type 2 DM. 

Pathological types

Pathological examination showed that serous cancers were 
detected in 46 (48%) cases, followed by adenocarcinoma in 24 (25%) of 
cases and the mucinous type in 9 (9 %). Undifferentiated and granulosa 
cell tumors counted next with equal percent of cases (n=4, 4.6 %) while 
endometrioid tumors were found in 3 (3.4 %) cases. Other types were 
found in our series as mullerian tumors (n=3), germ cell (n=1) and 
sarcomas (n=1) with smaller percentiles (3, 1 and 1%, respectively).

Bilateral disease

Unilateral tumors were found more commonly than bilateral 
tumors. Unilateral tumors were found in 55 (65 %) cases while patients 
with bilateral tumors represented only 30 (35 %) cases. 

Serum levels of the tumor biomarker CA-125

The serum levels of the tumor biomarker, CA-125, were available 
for 67 patients. The average level is 325.38 U/ml with 50 % of cases had 
readings below or equal to 233.15 U/ml. We studied the serum levels 
of the CA-125 biomarker in association with the pathological type 
of the tumor (Figure 2). Patients with serous tumors had statistically 
significantly greater values of CA-125 than patients with mucinous 
tumors (374.59 ± 332.68 versus 51.80 ± 54.59 U/ml, p=0.04). Moreover, 
the granulosa cell tumors were associated with the least serum levels 
of CA-125 (21.31 ± 16.55) and generally occurred in younger patients 
(average age 42 years). 
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Figure 1: Age distribution of the patients with primary ovarian cancer (n=95).
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Staging of the tumor and the use of neo adjuvant chemo 
therapy 

Cases presented at late stages of the ovarian cancer disease with 
51 (55%) cases presenting with stage III and IV. The majority of 
cases (n=83, 88.1%) in the current cohort received neo adjuvant 
chemotherapy. This may be attributed to the large proportion of cases 
first diagnosed at later stages of the disease. The age distribution of 
different stages is illustrated in table 1. As shown in the table, there 
is a trend of an older age with higher stage, but this association was 
not statistically significant. Specifically, the median age of patients with 
stage 1 is 48 years while the median age of patients with stage IV is 59 
years. However, the statistical comparison of the means among the four 
stages was not significant (p=0.41). Illustrated in the table as well are 
the CA-125 levels of patients at the different stages of ovarian cancer. 
Patients with stage I had the lowest levels of CA-125 while patients with 
stage III had the highest levels. 

Correlates of postoperative mortality 

The mortality rate at 6 months was 4% while the 1-year mortality 
rate is 17%. We investigated the association between mortality and 
the epidemiological and pathological variables studied in this cohort. 
Interestingly, age was positively correlated with 6 months mortality. 
Although the same trend was observed of the association of age and 
1-year mortality (90% of deaths at 1 year occurred in patients more 
than 45 years of age), this association was not statistically significant 
(Table 2). In this cohort of ninety five patients with ovarian cancer, no 
significant association was detected between mortality and any of the 
other variables. 

Discussion 
The current study reports the epidemiological and pathological 

characteristics of patients with ovarian cancer and their association 
with the 6-months and 1-year postoperative mortality of patients 
referred to a tertiary care center at Mansoura, Egypt. We show that 
only the age at diagnosis was positively associated with 6-months 
postoperative mortality.

The average age of ovarian cancer patients in the current study was 
53 years old, which is slightly different from other studies. Interestingly, 
seven cases were 30 years old or less. Of these cases, three had serous 

carcinoma, two had mucinous, one granulosa cell and one germ cell 
tumors. At 1-year, all four cases, for whom survival data were available, 
survived. DiSilvestro et al. [11] observed that the mean age in the study 
that included one hundred and thirty seven cases was 58 years old 
while Mostafa et al. [12] stated that the mean age of one hundred and 
sixteen Egyptian patients was 46 years. The median age at menarche in 
the current study was 13 years old. The relationship between the age at 
menarche and ovarian cancer is unclear. Several studies have reported 
an increased risk of ovarian cancer with early menarche [13-15], while 
others have shown no significant association [16,17]. We could not 
find any association of the age of menarche with either the stage of the 
tumor or with mortality (data not shown). 

In the current report, patients with ovarian cancer commonly 
presented for surgical intervention at a later stage with 55% of patients 
presenting with stage III and IV. This was consistent with previous 
findings. For instance, Hornung et al. [18], stated that nearly more 
than half of cases presented with either stage III or IV (46% and 12 %, 
respectively). However, Mostafa et al. [12] showed that approximately 
80 % of ovarian cancer cases presented at stage III and IV (41.3 % and 
37.9 %, respectively). 

Serous adenocarcinoma was the most common diagnostic 
tumor pathology found in 39% of ovarian cancer cases in the current 
study. This is in agreement with the study by Beard et al. [19] of one 
hundred and twenty nine ovarian cancer cases. They found that serous 
adenocarcinomas constituted 43 % of their cases while Mostafa et al. 
[12] reported that serous adenocarcinoma was found in 58% of cases 
in their study.

CA-125 is the biomarker most frequently used for the detection 
of ovarian cancer being elevated in approximately 90% of patients 
with advanced ovarian cancer. In the current study, the median serum 
levels of the CA-125 in patients with stage I patients is 62 U/ml was 
significantly lower than the levels in patients with stage III-IV (294.5 U/
ml). These results are consistent with previous literature. Yedema et al. 
[20] noted that in patients with stage I-II ovarian cancer, pre-operative 
CA 125 serum levels were significantly lower compared to the CA 125 
serum levels in patients with stage III-IV (median: 135 U/ml vs. 2000 
U/ml, respectively). 

Of note, other correlates of survival were not included in the current 
study. For instance, the presence of a BRCA1 or BRCA2 mutation was 
associated with a better prognosis in a recent study [21]. Exploring 
the association of postoperative outcome with these biomarkers is 
warranted in future studies. 
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Figure 2: Average serum CA-125 levels by the pathological type in patients 
with primary ovarian cancer (n=67).

Tumor Stage (n)
Age 

Mean, 
(Median, SEM)

CA-125 
Mean 

(Median, SEM)
I (20)
II (12)
III (34)
IV (6)

49.1 (47.5, 3.6)
48.1 (48.5, 3.9)
52.3 (53.0, 1.8)
57.0 (59.5, 5.0)

213.4 (62, 55.6)
327.9 (226, 94.3)

400.8 (348.5, 61.4)
266.4 (196.9, 108.3)

Table 1: The age and CA-125 serum levels of patients with primary ovarian cancer 
by tumor stages.

Table 2: Postoperative survival at 6 months and 1 year by age groups. 

Number (%)
Age Groups (years) P-value

<45 45-61 >61

6-Months 
Survival

Yes
 No

22 (28) 35 (45) 21 (27)
 0.02

0 (0) 0 (0) 3 (100)

 1-Year Survival Yes
 No

 15 (31)  21 (43) 13 (27)
 0.17

 1 (10)  4 (40) 5 (50)
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The majority of cases (88.1%) in the current cohort received neo 
adjuvant chemotherapy. This may be attributed to the large proportion 
of cases first diagnosed at later stages of the disease. We previously 
reported our prospective study including 59 patients with stage III 
or IV epithelial ovarian carcinomas who after mini-laparotomy 
and thorough assessment of the possibility of attaining optimal 
cytoreduction, 32 patients underwent primary cytoreductive surgery, 
and 27 patients were closed and received neoadjuvant chemotherapy. 
The study showed that the primary cytoreductive surgery is still the 
gold standard for the treatment of ovarian carcinoma. The results of this 
study directed our operative and neoadjuvant chemotherapy protocol 
at Mansoura Surgical Oncology center for the management of ovarian 
cancer. Neoadjuvant chemotherapy for advanced unresectable ovarian 
carcinoma leads to the selection of patients sensitive to chemotherapy, 
in whom secondary cytoreductive surgery can be achieved in a less 
aggressive manner and prevents unwarranted surgery in patients with 
a very poor prognosis either because of progressive disease or because 
of primary chemoresistance [22]. This is consistent with Bristow et al. 
who reported in a meta-analysis that two-thirds of patients are not 
candidates for optimal primary cytoreduction [23]. However, others 
have achieved better results using more extended surgery [24]. Whether 
suboptimal cytoreduction is the consequence of a more aggressive 
tumor or a less aggressive surgical approach is still controversial. This 
significant subset of patients undergoing suboptimal debulking will not 
derive any benefit from this procedure, but will suffer the morbidity 
of such an intervention. The alternative to primary surgery in patients 
with an unresectable tumor or poor performance status is neoadjuvant 
chemotherapy. Retrospective studies have shown comparable survival 
results in patients undergoing neoadjuvant chemotherapy, and 
reported significantly higher rates of subsequent optimal surgical 
cytoreduction and less postoperative morbidity [25,26].

The mortality rate at 6 months was 4% while the 1-year mortality 
rate is 17%. We investigated the association between mortality and 
the epidemiological and pathological variables studied in this cohort. 
Interestingly, age was positively correlated with 6 months mortality. 
Although the same trend was observed of the association of age and 
1-year mortality (90% of deaths at 1 year occurred in patients more than 
45 years of age), this association was not statistically significant (Table 
2). Moreover, all three deaths at 6-months were all stage III ovarian 
cancer. No significant association was detected between mortality and 
any of the other studied epidemiological and reproductive variables. 
This finding is in agreement with Lang et al. [17] in their study of 
the predictors of survival of a cohort of 635 epithelial ovarian cancer 
cases derived from a nationwide population-based case-control study 
conducted in Sweden. The study showed that the tumor characteristics 
significantly influenced the risk of death and that no association 
was detected between survival and any of the studied pre-diagnosis 
reproductive, anthropometric, lifestyle or family history factors. 

The current study has some methodological limitations notably 
the small sample size and the incomplete accrual of some variables. 
However, it also has many areas of strength. Importantly, this is the 
first cohort to study the epidemiological and pathological correlates 
of postoperative survival of patients with ovarian cancer living in this 
area of northern Egypt. The inclusion of patient characteristics, tumor 
pathological variables and CA-125 levels and testing their correlation 
with postoperative mortality also adds to the strength of the current 
study. In the future, we plan to continue following up these variables 
and to test these associations in a larger cohort. 

In summary, in a cohort of 95 patients with ovarian cancer at a 
tertiary care center in Mansoura, Egypt, patients present with at a late 

stage of the disease and age correlates positively with postoperative 
mortality. 
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