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Abstract
Introduction: Ovarian cancer is the second most common malignancy in women, the most common cause of
gynecologic cancer deaths, and most patients have advanced stage disease at the time of diagnosis. The purpose
of this study was to estimate the 5-year survival of patients with epithelial ovarian cancer based on age, tumor
histology, stage of disease, and type of treatment.
Methods: This study was conducted on 120 patients with epithelial ovarian cancer referred to Shahid Sadoughi
hospital and Shah Vali oncology clinic of Yazd from 2006 to 2012. Demographic data and patient records were
studied to evaluate the treatment outcome, pathology of the tumor, and stage of disease. Finally, the overall
survival rate and tumor-free survival of patients was assessed.
Results: The mean patient age was 53.87± 14.11 years. Most participants had stage I (36.7%) or stage II (35%)
disease.  Serous adenocarcinoma (57.6%) was the most common pathology found in patients with epithelial
ovarian cancer. The overall survival of patients in this study was significantly associated with the histological
tumor type (p = 0.000) and disease stage (p = 0.0377). Stage I (84.18%) and serous adenocarcinoma (72.81%)
demonstrated the best survival. The tumor-free survival rates were not associated with histology types (p =
0.079), surgical procedure (p = 0.18), or chemotherapy (p = 0.18).
Conclusion: The survival of patients with epithelial ovarian cancer was significantly associated with disease
stage. Serous adenocarcinoma also had the best prognosis among the pathologies studied. Therefore, early
detection of ovarian cancer can substantially increase the survival rate.
Keywords: Epithelial ovarian cancer, epidemiologic points, survival rate, tumor pathology

1. Introduction
Ovarian cancer is the second most common malignancy in women and the most common cause of gynecologic
cancer deaths (1). Approximately 85 to 90% of malignant ovarian tumors are epithelial cancer types (2), which are
typically diagnosed in advanced stages of disease (3). The incidence of ovarian cancer has been steadily increasing
over the past 10 years in many countries, reaching the overall lifetime risk of 1.8% (4). The survival rate of women
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widespread metastatic disease is a dismal 10-20% for 5 years survival (1). This poor overall prognosis is due to the
lack of screening tools for early stage disease, the nonspecific nature of symptoms, and drug resistance in advanced
disease (5). Age-related incidence of ovarian cancer increases with a steep gradient from 20 to 80 years and then
decreases (6). Less than 20% of epithelial cancer are diagnosed before the onset of menopause (7). The mean age at
diagnosis for invasive epithelial ovarian cancer is 51 years (8). Several studies have shown that patient survival is
dependent on several factors such as disease stage, tumor histology and treatment (9). 5-year survival for other
forms of cancer range from 30 to 50% (10, 11). If diagnosed and treated while the disease is confined to the ovary,
the 5-year survival rate is 95%; however, only about 29% of all cases are detected at this early stage (12).
Cytoreductive surgery and chemotherapy are the mainstay for the treatment of advanced epithelial ovarian cancer
(4) and primary optimal surgery (residual tumor less than one centimeter), the most important factor affecting the
survival of patients. Stage of the disease and the amount of residual tumor tissue in tumor reduction surgery is also
effective on survival (9). Due to the epidemiologic changes and increased incidence in younger women, a
reexamination of patient survival in the Shahid Sadoughi hospital in Yazd province is necessary, as it serves as a
referral center for patients with ovarian cancer in women in the southeastern region of the country.

2. Material and Methods
This was a descriptive-analytic, cross-sectional study, was studied population included all patients with epithelial
ovarian cancer referred to Shahid Sadoughi hospital and Shah Vali oncology clinic Yazd between May 2006 and
September 2012. Shahid Sadoughi Hospital serves as a referral center for the Southeast. Any patient with a
suspicious pelvic mass is characterized by ultrasonography and a CT scan. All patients with radiographic evidence
of malignancy are referred to the department of gynecologic oncology for review by an oncologist. Data were
analyzed for 120 women with epithelial ovarian cancer. All variables discussed in this study were collected through
a questionnaire and was completed by telephone and file review of patients. Inclusion criteria included pathologic
confirmation of epitheliod ovarian histology, those who underwent treatment with surgery and/or chemotherapy, and
patients who had died due to epithelial ovarian cancer or its complications. Exclusion criteria included patients with
incomplete medical records. The variables studied included histological type, surgery method, chemotherapy,
disease stage and age. Data was analyzed by SPSS version 17 (SPSS Inc. Chicago Illinois, USA), using Log Rank
(Mentel-Cox) and Kaplan Mayer method for survival analysis. Significant level of this study was p-value<0.05.

3. Results
The mean age of women at diagnosis was 53. 87 ± 14.1 years.   The average age for the onset of menses was 18.12 ±
5.7 years.  The average number of conceived pregnancies 4.76 ± 3.14, with 4.08 ± 2.65 of these pregnancies coming
to term. The average duration of infertility was 12.12 ± 8.04 years. After disease diagnosis and treatment, the
average time to recurrence was 21.53 ± 15.12 months and mean time to death was 29.5 ± 18.54 months. 9 patients
(6.7%) had a history of suffering from other cancers as well. CA-125 tumor marker was elevated (reference level <
35U/ml) in the most of the patients (55%) (Table1).

Table1. Demographic characteristics of patients with epithelial ovarian cancer
Characteristics n Mean ± SD
Age of diagnosis(years) 120 53.87 ± 14.116
Age of menarche (years) 118 12.85 ± 1.792
Age of marriage (years) 114 18.12 ± 5.742
BMI (kg/m2) 120 24.89 ± 4.145
Number of pregnancies 114 4.76 ± 3.143
Duration of infertility (years) 8 12.12 ± 8.043
Number of Children 111 4.08 ± 2.656
Time to recurrence (months) 120 21.53 ± 15.126
Time to death (months) 120 29.50 ± 18.54
History of other cancers
in patients

Yes 9 7.6%
No 111 92.4%

Tumor Marker Increased CA- 125 66 55%
Increased CA-19-9 26 21.7%
Increased CEA 11 9.2%
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The most common histologic subtype observed was serous adenocarcinoma with 68 patients (57.6%), while the
rarest tumor pathologies observed were endometroid (13%) and poorly differentiated adenocarcinoma (7.6%). The
longest average duration of tumor-free survival was seen with mucinous adenocarcinoma (47.79 months), while the
shortest was seen with endometrial adenocarcinoma. An examination was undertaken to assess whether different
histologic subtypes recurred differentially, but log rank comparison was not statistically signification (p = 0.0795).
The rate of recurrence had been observed in a variety of pathologies were very similar (Table 2).

Table 2. Relationship between survival and prognostic factors in epithelial ovarian cancer
Variable Overall survival

(Months)
Recurrence-free survival
(Months)

Histological type Serous Adenocarcinoma 72.81 32.92
Mucinous Adenocarcinoma 58.1 47.79
Endometroid Adenocarcinoma 7.6 6
Clear Cell Adenocarcinoma 43.46 43.17
Poorly Differentiated Adenocarcinoma 13 8
Metastatic carcinoma 52.65 38.78
p-value 0.000 0.0795

Surgical procedures Cytoreductive Surgery 48.83 23.89
Removal of both ovaries and the uterus 72.2 43.50
Complete tumor resection 43.50
Removal of fallopian tubes and ovaries 84.71 37.21
p-value 0.2339 0.1803

Chemotherapy Received 37.95 72.31
Not Given 37.66 77.28
p-value 0.4012 0.11

Stage of disease Stage I 84.18
Stage II 67.08
Stages III 48.73
Stage IV 10
p-value 0.0377

Age 18-49 60.07
50-59 83.34
60-89 57.14
p-value 0.613

Serous adenocarcinoma, with a mean overall survival of 72.81 months, had the highest overall survival rate.
Endometrial adenocarcinoma, with mean overall survival 7.6 months, had the lowest survival rate. This difference
was examined using the Log Rank Test and found to be statistically significant (p = 0.000). Indeed, the overall
survival varied greatly by histology (Figure 1). Maximum duration of tumor-free survival is achieved with gross
total resection of the tumor, while a minimum duration of tumor-free survival was seen in staging or sub-total
resection surgeries. Associated recurrence rate with surgical method was measured using the Log Rank test (p =
0.1803) and was not found to be significant. Consequently, the rates of recurrence observed using surgical methods
were the same. This result was also seen in overall survival (p = 0.233) (Table 2). The overall survival of patients
who underwent gross total resection was 100%, while patients undergoing surgery sub-total resection had a less than
55% survival within 60 months (Figure 2). As shown in Table 2, the average duration of tumor-free survival in
patients who received chemotherapy was 37.95 months and was similar in patients who had not received
chemotherapy, specifically 37.66 months. This relationship was assessed using the Log Rank test (p = 0.1803), and
the treatment with chemotherapy was found not to be significant. While the mean overall survival of those who
received chemotherapy was 72.31 months and was 77.28 months in women who had not undergone chemotherapy,
this association was also found not to be statistically significant (p = 0.11). The 5 year survival of patients who had
received chemotherapy was 73%, and patients who did not receive chemotherapy had a 95% survival at 60 months
(Table 2, Figure 3). The majority of patients (71.7%) had stage I and II disease, and 28.8% and 2.5% of the patients
were in stages III and IV disease, respectively, at the time of diagnosis. For patients with early stage disease, the
mean overall survival was 84.18 months, while the overall survival rate most first, patients who had an average
overall survival (18.84 months) had an overall survival rate for stage IV was 10 months. In second and third stages,
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the median duration of survival was 67.08 and 48.73 months, respectively. Therefore, the survival rate varies at
different stages of disease (p = 0.037). 60-month survival in patients with stage I of disease 93%, 75% at stage II and
in stage III of disease 54 percent (Table 2, Figure 4).

Figure 1. Overall survival in patients with epithelial ovarian cancer by histology.

Figure 2. Overall survival in patients with epithelial ovarian cancer by surgical methods.
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Figure 3. Overall survival rate in patients with epithelial ovarian cancer comparing treated by chemotherapy and
without chemotherapy.

Figure 4. Overall survival rate in patients with epithelial ovarian by histologic grade.

4. Discussion
The present study on 120 patients with epithelial ovarian cancer shows that histologic subtype and stage of disease
most greatly impacted a patient’s survival, but chemotherapy and age of diagnosis had no effect. Serous
adenocarcinoma is the most common pathology in this study with 68 patients (57.6%). Pill et al. (13) in a study
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conducted in 2002 in India with 282 ovarian cancer patients showed serous adenocarcinoma to be the most
commonly seen histologic subtype. Fotopoulou et al. (14) also obtained a similar result. The results of these studies
are compatible with the present study. Our results show that patients who have been diagnosed with serous
adenocarcinoma have the best mean life expectancy (72.81 months) while those diagnosed with endometrial
adenocarcinoma have the worst life expectancy (7.6 months). Karabuk et al. (15) conducted a study on 138 patients
in Turkey, and concluded that patients who had diagnosed with serous pathology had the higher overall survival
compared with patients who had a mucinous pathology (p = 0.001). But, there was no significant difference in
survival free of tumor (p = 0.06); their results are consistent with the present study. The results of this study showed
there was no significant difference in overall survival with type of surgery. In a sponsored study conducted by
Fomitak et al. in 2006 in the Japan, progress in the treatment of epithelial ovarian cancer was reviewed and it was
observed that cytoreductive or aggressive subtotal resection surgery and adjuvant chemotherapy is effective in
improving survival in advanced stage. Bristow et al. (17) and Karabuk et al. (15) conducted research that also
showed that surgical cytoreductive was significantly associated with increased overall survival (p < 0.001, p =
0.002). The results of these studies are inconsistent with our study. Different patient selection, especially that
advanced stages were not included in those studies, could explain this discordance.

The mean survival rate was not significantly different in people who received chemotherapy compared with those
who did not receive chemotherapy (p = 0.11). Tangjitgamol et al. (18) conducted a study on 781 patients with
advanced ovarian cancer and concluded that there was no significant association between the overall survival and
tumor-free survival between those who had undergone cytoreductive surgery with chemotherapy compared with
chemotherapy alone. Psyrri et al. (12), a study on 150 patients with epithelial ovarian cancer in Athens, showed that
there was no significant correlation between clinical response to chemotherapy and disease-free survival rate (p =
0.15) and overall survival (p = 0.176).  Glasgow et al. (19) also showed that chemotherapy improved tumor-free
survival rates, but ultimately there was no significant difference in overall survival and tumor-free survival rates in
these patients. Morrison et al. (20) obtained similar results. These results are consistent with the present study. In
studies by Altena et al. (21) in 2012 in the Netherlands with 23,000 epithelial ovarian cancer patients, survival of
patients who received chemotherapy and surgery was significantly increased compared to patients who did not
receive any treatment. A 5-year survival of 28% of those undergoing combined treatment versus 18% is inconsistent
with the results of this study. In our study, the high survival rate of those who did not receive chemotherapy is
suggestive that in an early tumor stage, there is no need for adjuvant chemotherapy and the effects are related to the
stage of disease. Our study showed that in patients with high grade early stage there is limited benefit for
chemotherapy. The results showed that the majority of patients were in stage I and II disease and overall survival
were also higher than in the third and fourth stages (84.18 months, 73.08 months against 48.73 and 10 months). This
highlights that patients with a suspected pelvic mass should immediately be referred for evaluation by an oncologist
and undergo rapid and complete surgical excision. Psyrri et al. study (12) also found that patients in higher tumor
stage, tumor-free survival is 25% and overall survival 33% compared to 8.34% and 71% for patients with low-stage
tumors. Baldwin et al (22) in 2012 in Sweden determined that the 5-year survival of patients with stage 1 89% and
stage 2 and 3 respectively 70 and 36%. Kirwan et al. (24) also found similar results. All the results of this study are
consistent, therefore earlier detection of disease can be effective in increasing survival. In the present study, there
was no significant association between age and survival time (p = 0.613). Grann et al. study (25), in Denmark
showed that, with increasing age, 5-year survival rate is only slightly altered and statistically not significant. The
Bristow et al. (17) study found no significant relationship between age and the mean survival (p = 0.371). As was
seen for each year increase in age of only 9.0% reduction in the rate of survival, which is not statistically significant.
Najafi et al. (26) concluded in their study conducted in the Fars Province that there was no significant relationship
between age and increased risk of death; our data collaborates these findings.

5. Conclusions
According to this study, the survival of patients with epithelial ovarian cancer correlates inversely with disease
stage. Serous adenocarcinoma had the best prognosis among other histologic subtypes studied. However, in this
study, survival was not significantly associated with the type of treatment. Considering that the majority of patients
were referred from other centers, lack of a comprehensive medical history and may have limited our studies results.
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