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Introduction

Ovarian cancer accounts for only 5% of all cancers in
women, however, it is one of the most common causes of
female genital tract cancers [1]. Around 50% of patients
with ovarian cancer die of their disease [2]. The standard
therapy for ovarian cancer is cytoreductive surgery fol-
lowed by chemotherapy. Initial surgery with staging and
whole tumor resection is one of the most important
factors affecting survival in these patients [3-5]. 

There is evidence based on the considerable improve-
ment of patients with bowel or breast cancer who had
been operated on by specialized surgeons in the respec-
tive field [6-8]. 

In patients with ovarian cancer, a complete surgical
operation is important, especially in progressive disease.
Many studies showed that survival is better when the
operation is performed by a gynecologist-oncologist
rather than a general gynecologist, which may be attrib-
uted to the fact that gynecologist-oncologists are capable
of excising more tumoral mass [9]. Patients with com-
plete tumor debulking show better survival than those
with incomplete tumor resection [10, 12]. Recent studies
showed that all clinically early-stage ovarian cancer
patients should be considered for comprehensive staging
surgery prior to further treatment recommendations [13,
14]. Moreover patients with early-stage ovarian cancer
who have not been properly staged stand a significant

risk of recurrent disease despite more frequent use of
chemotherapy [15]. 

A number of studies report better survival in cases
where surgery is performed by a gynecologist-oncologist
[16-19]. The Clinical Resource and Audit Group recom-
mends that patients who are suspected of having ovarian
cancer should be first referred to a gynecologist-oncolo-
gist who is specialized in the field [20]. The Royal
College of Gynecologists and Obstetricians recommends
that women with ovarian cancer should be operated on by
gynecologists who specifically work in this field [21].
The aim of the present study was to compare the role of
specialized surgeons in the survival of patients with
ovarian cancer who undergo surgery so as to provide a
solution to improve survival of this disease.

Materials and Methods

This retrospective study was performed from March 1998
through February 2004 on a total of 157 patients. The study
included all patients who had been operated on for ovarian
cancer or intended to complete their post-operation treatment
course in the Gynecology-Oncology Ward of Vali-e-Asr Hospi-
tal. Sixty patients had been operated on by gynecologist-oncol-
ogists, 95 patients by general gynecologists and two patients
had been operated on by general surgeons. The median time of
follow-up in patients was 32 months and survival analysis was
done. Patients were divided in two groups: 

Group 1 - Patients whose first surgery was performed by
gynecologist oncologists and Group 2 - Patients whose first
surgery was performed in non-specialized centers by other sur-
geons.
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Detailed information on type of surgery, size of residual
disease at the end of surgery, histologic type and grade, type and
number of courses of first-line chemotherapy, hospital stay, and
postoperative mortality was abstracted from the medical records
of each hospital. Uniform determination of FIGO stage was
based on the outcome of preoperative diagnostic procedures, the
operation notes, and the pathology report. All histologic slides
were reviewed by a single pathologist and classified according
to the World Health Organization guidelines by histologic type
and differentiation. Volume of residual disease after primary
surgery, as documented in the operative notes, was dichotomized
into the largest diameter of residual tumor less than 1 cm or 1
cm or greater. 

Patients with Stage > IA epithelial ovarian tumors received a
chemotherapy regimen of cisplatin in combination with pacli-
taxel; those with malignant ovarian germ cell tumors (MOGCTs)
were treated with a BEP regimen (cisplatin, etoposide,
bleomycin). Also all patients with MOGCTs and immature ter-
atoma grade > 2 received the BEP chemotherapy regimen. This
regimen was also administered to patients with Stage > IA sex
cord stromal tumors (SCSTs). Only patients with Stage I
Sertoli-Leydig cell tumors that were poorly differentiated or
that contained heterologous elements were treated with
chemotherapy. The number of cycles depended on surgical
staging, the patient's tolerance to chemotherapy and the objec-
tive response of any measurable disease. The different regimens
were usually administered for four-six courses.

Statistical analysis was done using SPSS-11 software to
compare the two groups for completeness of the first operation
in the different stages of disease, reason for incomplete primary
operation, rate of secondary operations and their cause, period
of recurrence, interval between first surgery and chemotherapy
and 2-year survival rates. The Student’s t-test was used to
compare quantitative variables between the two groups and in
cases where this test could not be used the Mann Whitney U-
test was employed instead. The chi-square test was used to
compare qualitative variables. Kaplan Meier’s test was used in
survival graphs which were compared using the Log rank test.
By analyzing single variables, factors related to duration of sur-
vival and relapse-free interval or overall duration of survival
were determined; p values less than 0.05 were considered sig-
nificant for all statistical tests. To determine independent vari-

ables and the overall duration of recurrence-free interval, Cox’s
proportional hazard model should have been used. However,
considering the rule of thumb and that the number of deaths or
cases with recurrent disease were low with respect to the total
number of related significant variables, this test could not be
performed.

Results

A total of 157 consecutive women with ovarian cancer
were available for analysis. The mean (± SD) age of the
cases was 36.3 ± 16 years (range: 12–76; median 34
years). Patient characteristics are shown in Table 1.

Of 157 patients, 60 (38.2%) were treated by gynecolo-
gist-oncologists (GO), 95 (60.5%) by general gynecolo-
gists (GG) and two (1.3%) by general surgeons (GS).

Since patients in the GS group were few in number,
only the GO and GG groups were compared.

The patients treated by GO were older than those in the
GG group by a median of 12 years and the difference was
statistically significant (p = 0.021) (Table 2).

There were no significant differences between the two
groups with respect to stage, age and histological type of
tumor. An equal number of patients received chemother-
apy in each group (Table 2). We record all the informa-
tion of all histological types of ovarian cancer because in
patients with epithelial ovarian cancer every effort should
be made to attain as complete cytoreduction as possible.
However in 30% of patients with early-stage epithelial
ovarian cancer who did not have surgical staging, the
stages of disease were increased in the second surgery
[15]. Moreover in patients with MOGCTs or SCSTs who
were treated by gynecologist-oncologists, chemotherapy
was induced as soon as diagnosis was ascertained. 

Figure 1. — Kaplan-Meier disease-free survival curve of
patients by specialized surgeons.
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Table 1. — Characteristics of the patients.

N (percent %)

Age (years)
< 45 103 (65.6)
� 45 54 (34.4)
Pathology
Epithelial cell carcinoma 76 (48.4)
Non epithelial tumor 81 (51.6)
Stage of disease
I-II 83 (53.2)
III-IV 74 (46.8)
Operator
General gynecologist 95 (60.5)
Gynecologist oncologist 60 (38.2)
General surgeon 2 (1.3)
Operation
Optimal 104 (66.2)
Suboptimal 53 (33.8)
Second operation
Required 68 (43.3)
Not required 89 (56.7)
Chemotherapy
Performed 121 (77.1)
Not performed 36 (22.9)
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Of patients in the GO group 88.3% had undergone
optimal cytoreductive surgery compared with 51.6% in
the GG group (p < 0.001).

The majority of patients (64.2%) in the GG group versus
only 8.3% in the GO group were re-operated (p < 0.001).

The interval between the first operation and the start of
chemotherapy was significantly longer in the GG group
as compared with the GO group (median of 3 and 1
months, respectively, p < 0.001).

Although the recurrence rate in the GG group was
higher than that of the GO group, this difference was not
statistically significant (41.1% vs 28.3%, respectively, p
= 0.108).

With a median follow-up of 32 months (range: 2-190
months), 27 (28.4%) patients in the GG group and ten
(16.7%) patients in the GO group died of disease. This
difference was not statistically significant.

Survival Analysis

The median duration of follow-up in the GG group was
28 months (range = 2-102) which was not significantly
different from the median of 30.5 months (range = 4-
6190, p = 0.4, Mann-Whitney U test) in the GO group.

Median disease-free survival (DFS) for patients in the
GG group was 44 months and in the GO group (Log-rank
test: p = 0.094) (Figure 1).

Overall survival duration was considerably greater in
the GO group (median has not yet been reached) than in
the GG group (median survival 56 months) but this dif-
ference did not reach a significant level (Log-rank test: p
= 0.062).

Discussion

This study showed that 88.3% of patients who had been
operated by GOs and 51.6% of patients who had been
operated by GGs received optimal cytoreductive surgery.
The specialization of the surgeon played a significant role
in optimal cytoreductive surgery. The most important
factors affecting optimal surgery are the stage of disease
and histological type of tumor [13, 14]. In this study
these factors were not significantly different between
these two groups.

Steinberg et al. [22] studied 109 omenta in 159 patients
with ovarian cancers; 22% of the normal looking omenta
did carry macroscopic tumor deposits with a mean tumor
diameter of 6.7 mm. This emphasizes the importance of
histologic evaluation of the omentum, particularly in
patients with early-stage ovarian cancer to rule out occult
tumor spread. Occult retroperitoneal nodal involvement
is also frequent in early-stage ovarian cancer with a pos-
sible link to poorer survival if missed.  Dexeus et al. [23]
documented 15% of positive pelvic nodes and 5.5% of
isolated paraaortic nodal involvement in 68 patients with
early-stage ovarian cancer who underwent retroperitoneal
lymphadenectomy. Similarly Lang [24] studied 116 cases
of Stage I ovarian cancer and of these 82 patients had
complete lymphadenectomy as part of their surgical treat-
ment. The incidence of microscopic lymphatic metastasis
was 10.3%. 

Eisenkop and Spirtos [25] studied the time during sur-
gical cytoreductions when macroscopic nodes were
detected. Even in a study patient group having advanced
stage disease, only 31% of the macroscopically enlarged
nodes were detected by palpation alone, underscoring the
inaccuracy in using palpation to determine nodal status.
A number of reports have called for accurate surgical
staging assessments prior to deciding on further treat-
ment.

We reviewed patients with epithelial ovarian cancer
that had been treated by GOs for complete surgical
staging; in these patients without surgical staging and
comprehensive cytoreductive surgery, the overall survival
and disease-free survival were decreased [1, 15].  

Tingulstad et al., reported that centralization of opera-
tions on the ovaries by GOs not only improves survival
but also improves the quality of life of patients with
advanced ovarian cancer [26]. The effect of factors such
as age or stage of disease, tumor histology, and subopti-
mal surgery on survival is well known [27]. Also, in this
study, age over 45 years, Stage III-IV disease and subop-
timal surgery were associated with lower survival rates.

In a two-year study on ovarian cancer, Ohaitan et al.
concluded that the rate of complete cytoreductive surger-
ies performed by GOs was 2.06 times more than for GGs.
They concluded that ovarian cancer surgery should be
limited to specialized surgeons so as to increase the
number of optimal cytoreductive surgeries [28]. The need
for a second operation was significantly higher in patients
who had been operated on by GGs than for those oper-

Table 2. — Characteristics of patients categorized by
specialized of surgeon.

GO GG p value S
n = 60 n = 95 n = 2

Age (years)
Median (range) 45 (16-76) 33 (12-70) 0.021
< 45 29 (48.3) 73 (76.8) < 0.001 1 (50)
= > 45 31 (51.7) 22 (23.2) 1 (50)

Stage 0.484
1-2 33 (55.9) 48 (50.5) 2 (100)
3-4 26 (44.1) 47 (49.5)

Pathology 0.22
Epithelial cell 26 (43.3) 50 (52.6) 0
Nonepithelial 34 (7.56) 47 (47.4)

Chemotherapy 0.949
Performed 13 (21.7) 21 (22.1)
Not performed 47 (78.3) 74 (77.9) 2 (100)

Operation < 0.001
Optimal 53 (88.3) 49 (51.6) 2 (100)
Suboptimal 7 (11.7) 46 (48.4) 0

Second operation < 0.001
Required 5 (8.3) 61 (64.2) 2 (100)
Not required 55 (91.7) 34 (35.8) 0

Recurrence 0.0108
Present 17 (28.3) 39 (41.1) 0
Absent 43 (71.7) 56 (58.9) 2 (100)

GO: gynecologist-oncologist; S: surgeon; GG: general gynecologist.
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ated on by GOs. The most frequent reason for perform-
ing a second operation was incomplete cytoreductive
surgery and incorrect staging during the first operation.
The rate of second operations was significantly more fre-
quent in subjects who had been operated on by GGs.  

Elit et al., reported that there is a clear relationship
between surgeon specialization and the rate of second
operation within a period of less than three months from
the initial operation and they showed that the duration
between initial operation and re-operation was shorter in
subjects who had been operated on by GGs [29].

In this study, overall survival and recurrence-free sur-
vival rates were significantly higher among patients who
had been operated on by GOs than those who had been
operated on by GGs especially when the survival graph
was compared according to age groups. The centraliza-
tion of ovarian cancer surgeries to specific centers and
their treatment by experienced surgeons both help
improve therapeutic results [26]. The cost effectiveness
of this measure has been approved by many studies [30].
Treatment by inexperienced surgeons and failure to
perform complete tumor resection results in higher mor-
tality and recurrence rates [31]. 

In this study, optimal surgery, starting chemotherapy
within less than three months from the primary operation,
and Stage I or II disease, are factors which were associ-
ated with higher survival rates. Chemotherapy, if
required, was started earlier for most patients who had
been operated on by GOs while this period was longer in
cases that had been treated by GGs (mostly after a period
of three months from the first operation). Thus the period
between surgery and start of chemotherapy is a factor
related to survival. It is concluded that survival rates are
higher when the operation is performed by gynecologist-
oncologists.

In one study, in patients in whom accurate surgical
staging had not been performed, the 5-year survival rate
was around 60% for epithelial cancers, which were
apparently in Stage 1, whereas survival rate was around
90%-100% in patients in whom accurate surgical staging
showed Stage IA to Stage IB disease. Out of every ten
patients with ovarian epithelial cancer which is appar-
ently limited to the pelvis, around three will have unde-
tected metastasis in the upper abdomen and retroperi-
toneal lymph nodes [31].

Conclusion

Optimal cytoreductive surgery in patients with
advanced epithelial ovarian cancer is prognostic factor.
Also optimal cytoreductive surgery in advanced ovarian
cancer patients and surgical staging in early stage of
disease is necessary for planning of adjuvant chemother-
apy and omitted second operation. Therefore, we suggest
these patients should be referred to Gynecology-Oncol-
ogy Departments for treatment.   
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