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Abstract

Purpose Opvarian cancer is the sixth common cancer in
women in developed countries. In severe cases, the optimal
debulking is necessary. In order to increase optimal deb-
ulking and reduce preoperative complications, neoadjuvant
chemotherapy followed by debulking surgery, and then
chemotherapy again is introduced as substitute for primary
surgery. In this study, we aim to evaluate perioperative
outcome after neoadjuvant chemotherapy with carboplatin/
paclyaxol in comparison with primary cytoreduction in
patients with advanced ovarian cancer.

Methods In this prospective study, 60 patients with
advanced ovarian cancer due to the disease severity were
assigned into neoadjuvant chemotherapy (n = 30) or con-
trol (n = 30) groups. In neoadjuvant chemotherapy group,
patients received three cycles of carboplatin (5-6 area
under the curve) and paclitaxel (175 mg/m?) preoperatively
followed by interval surgery. The control group received
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primary surgery plus adjuvant chemotherapy. Preoperative
outcome was compared between groups.

Results Neoadjuvant group had significantly lower mean
levels of CA 125 (p = 0.01) and less severe bleeding
(p = 0.03) than control group. There was no significant
difference between surgery time, preoperative complica-
tions, residual mass less than 1 cm, and hospital stay
between groups. There was no mortality during the study.
Conclusion Neoadjuvant chemotherapy caused less
severe bleeding, but has no effect in decreasing compli-
cations after surgery; however, neoadjuvant chemotherapy
followed by interval debulking surgery was not superior to
primary debulking surgery followed by chemotherapy as a
treatment option for patients with advanced ovarian car-
cinoma in this study.

Keywords Ovarian cancer - Advanced stage -
Neoadjuvant chemotherapy - Primary debulking surgery

Introduction

Ovarian cancer is the leading cause of death among all
gynecologic cancers [1]. Most these patients are diagnosed
at advanced stage, because of nonspecific signs and symp-
toms, which results in poor prognosis [2, 3]. The standard
therapy of advanced ovarian cancer is primary debulking
surgery followed by platinum and taxane-based chemo-
therapy [4-7]. However, most patients with advanced dis-
ease will relapse and eventually die of progressive disease.
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The goal is optimal cytoreduction to resect as much tumor
present within the pelvic and abdominal cavities as possible
to increase the survival [4-7].

It was assumed that optimal cytoreductive surgery could
be performed in only about 30-60 % of patients with
ovarian cancer stages III or IV. Patients with advanced
ovarian cancer are usually low candidates for primary
surgery due to massive ascites, pleural effusion, and large
abdominal tumor. In these patients, sometimes the tumor is
unresectable [8-10].

As an alternative to primary debulking surgery followed
by chemotherapy and to increase the rate of complete or
optimal debulking, some authors have investigated the use
of neoadjuvant chemotherapy (NAC) before cytoreductive
surgery [11, 12]. Results of these studies showed that NAC
may increase the number of patients suitable for interval
cytoreductive surgery by reducing tumor burden and
reducing preoperative morbidity [12—19]. Thus, because of
recent advances in chemotherapy, NAC followed by
interval debulking surgery and further chemotherapy has
become an alternative treatment for these patients.

In this study, we aim to evaluate surgery and preoper-
ative findings in patients with advanced ovarian cancer
undergoing platinum-based neoadjuvant chemotherapy and
primary surgery debulking.

Methods

In this prospective cohort study, all patients with advanced
ovarian cancer visiting Alzahra University-affiliated Teach-
ing Hospital or referring for treatment to Shahid Tabatabaie
Education and Research Hematology and Oncology Center
for treatment during 2011 and 2012 were evaluated. Patients
with stage III-IV of disease (according to the International
Federation of Gynecology and Obstetrics (FIGO) staging)
with ascites volume of 500 mL or more diagnosed in sonog-
raphy or abdominal computed tomography (CT) and positive
paracentesis or fine needle aspiration (FNA) report were
included. Patients with autoimmune disease and sensitivity to
chemotherapy drugs (carboplatine and paxlitaxol) were
excluded. All patients provided informed consent, and the
protocol was approved by the ethics committee at each par-
ticipating center. Neoadjuvant chemotherapy was defined as
platinum-based chemotherapy administered prior to interval
debulking surgery. All chemotherapy regimens were given by
intravenous route. In NAC group, patients were treated with
three cycles of chemotherapy combination including carbo-
platin [5-6 of area under the curve (AUC)] plus paclitaxel
(175 mg/m?, 3 h infusion). Courses were repeated every
3 weeks. The patients underwent interval debulking surgery
and three cycles of consolidation chemotherapy were
administered afterward.

406

Patients with stage III and IV ovarian cancer who
received primary surgery represented the conventional
treatment group. Conventionally treated patients received a
planned minimum of six cycles of platinum-based CT
following their initial surgery. Both groups were matched
for age and demographic findings.

Our standard surgical treatment for advanced ovarian
cancer at the time of primary debulking surgery consists of
total abdominal hysterectomy, bilateral salpingo-oopho-
rectomy, infracolic or total omentectomy, and debulking of
peritoneal tumor masses with maximum efforts. Patients
with no or minimal residual disease (<2 cm in diameter)
also underwent systematic retroperitoneal lymphadenec-
tomy, except for patients with severe medical complica-
tions, low performance status or long operation time.
Retroperitoneal lymphadenectomy included both the pelvic
and Para-aortic lymph nodes.

The clinical information such as age, initial serum
CA-125 levels, intraoperative blood loss, and the length of
hospitalization and treatment complications were recorded
and compared between groups.

Data Analysis

Continuous data with normal distribution are given as
mean =+ standard deviation, otherwise as median. Values
were also given as the N and (%). Student ¢ test for testing
the significance of mean for independent continuous scale
data and Mann—Whitney U test for nonparametric data
where appropriate, Chi square or Fisher exact test for
testing the significance of percentages were used. A p value
of 0.05 or less was considered significant.

Results

Patients’ baseline findings in control and NAC groups are
shown in Table 1. There was no difference between groups
according to baseline findings. The only significant finding
before surgery was higher CA 125 levels in control
patients.

Ovarian cancer type is shown in Table 2. Most cases in
both cases were serous and mucinous carcinoma.

Intraoperative Findings

Neoadjuvant chemotherapy group had considerably less
severe intraoperative bleeding than controls (Fig. 1). NAC
group had significantly less bleeding (no or mild bleeding:
60 % versus 30 %; p = 0.03).

Complications due to anesthesia were observed only in
one patient (3.3 %) of control group (p = 0.9).

Mean duration of surgery was 3.62 £ 0.07 h in control
and 3.68 £+ 0.54 h in NAC group. Despite the slightly
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Patients with advanced ovarian cancer

Table 1 Patients’ baseline findings in control and neoadjuvant

groups
Control Neoadjuvant p value
Age (years) 5440 £ 15.05 5.60 £ 12.77 091
Marital status
Married 28 (93.3 %) 30 (100 %) 0.49
Single 2 (6.7 %) 0
Age at marriage (years) 19.93 £599  20.27 £4.92 047
Occupation
Urban 20 (66.7 %) 21 (70 %) 0.78
Rural 10 (33.3 %) 9 (305)
Previous cancer history 1 (3.3 %) 3 (10 %) 0.61
Familial history of 4 (13.3 %) 9 (30 %) 0.11
cancer
Gravida 4.39 £+ 3.08 4.20 £ 2.67 0.77
Para 375 £ 288 373 £ 247 0.84
Infertility 3 (10 %) 1 (3.3 %) 0.61
Smoking 0 1 (3.3 %) 0.9
Disease period 4.26 £+ 1.02 5.40 + 3.65 0.1
Hemoglobin (mg/dL) 12.66 + 1.41 1238 £ 1.21  0.76

CA 125 (U/mL)

355.65 £ 48.90

255.70 £ 55.84 0.01*

* p is two-sided significant

Table 2 Ovarian cancer type

NAC group n (%) Control group n (%)

Serous carcinoma 23 (67.7 %) 22 (73.3 %)
Mucinous carcinoma 4 (13.3 %) 4 (13.3 %)
Endometrioid carcinoma 2 (6.7 %) 3 (105)
Peritoneal carcinoma 1 (3.3 %) 0

Clear cell carcinoma 0 1 (3.3 %)

n (%) = number (percent)

higher operation time in NAC group, the difference
between groups was not significant (p > 0.05).

At the end of the surgery, the residual mass <1 cm was
more in control groups, but the difference between groups
was not significant (Fig. 2, p = 0.06).

Postoperative Findings

Mean hemoglobin levels after surgery was not significant
between control and NAC groups (10.79 £ 1.21 versus
10.78 £ 1.12 mg/dL; p = 0.97).

Postoperative complications are shown in Table 3.
Although higher rates of vomiting and ileus were observed
in control group, there was no significant difference
between groups in the complications. There were also no
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Fig. 1 Intraoperative bleeding between NAC and controls
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Fig. 2 The size of residual mass between groups

cases of diarrhea, bowel obstruction, fistulae, or wall rup-
ture, or even death in any patients.

Duration of hospitalization was similar between control
and NAC groups (5.73 £ 1.10 versus 5.56 &+ 0.97 days;
p = 0.34).

Discussion

Ovarian cancer is the sixth common cancer among women
in developed countries [7]. In most cases, the cancer is not
diagnosed until it has reached an advanced stage. Patients
with advanced stages has worse prognosis with 5-year
survival rate of 19-33 % due to the possibility of tumor
removal and response to chemotherapy [10].

In advanced cancer patients, the aim of treatment is to
increase optimal debulking and reduce preoperative com-
plications. NAC followed by interval debulking is a new
method which could reduce tumor size and obtain better
cytoreduction especially in chemotherapy-sensitive patients
[11, 12]. In this prospective study, we evaluated outcome of
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Table 3 Postoperative complications between groups

Control n (%)  Neoadjuvant n (%) p value
Nausea 12 (40 %) 12 (40 %)
Vomiting 8 (26.7 %) 4 (13.3 %) 0.33
Ileus 7 (23.3 %) 4 (13.3 %) 0.31
Wound infection 1 (3.3 %) 1 (3.3 %)

n (%) = number (percent), p value <0.05 considered to be significant

surgery in patients receiving NAC and interval debulking in
comparison to primary cytoreduction surgery.

Patients assigned to NAC in previous studies were
usually older than controls. Loizzi and colleagues [17]
observed that patients in neoadjuvant group were signifi-
cantly older and had poor functional state. However,
patients in both groups did not differ in age. Similar to our
findings, in the study of Vrscaj and Rakar [20], the age was
not different between groups. The response to the treatment
and treatment outcome could be influenced by the age, the
bias of which we tried to delete by age-matching the
groups.

It is reported that CA 125 is related to patients’ survival
with advanced ovarian cancer [21]. The possible interac-
tion between CA-125 levels and survival benefit of NAC is
also reported [22]: patients with persistently elevated
CA125 after completing primary treatment had signifi-
cantly inferior survivals compared with those who nor-
malized CA125 [23]. In our study, we observed
significantly lower CA 125 levels before surgery in NAC.
In contrast, Burn and colleagues [24] observed higher Ca
125 levels in NAC in comparison with primary surgery
patients. The reduced levels of CA 125 in NAC group in
our study were associated with the lower intraopertaive
bleeding.

As mentioned, patients receiving NAC had significantly
less bleeding in comparison with primary surgery group.
Similar to our findings, Giannopoulos and colleagues [16]
found lower mean blood loss in NAC group. Unlike our
findings, Kuhn et al. [25] and Yan and colleagues [26]
found no difference in need for transfusion and intraoper-
ative bleeding.

We also observed that NAC group had higher cases with
residual tumor < cm. In contrary, Vergote and colleagues
[27] observed that tumor size was further reduced to less
than 1 cm in patients receiving NAC. Our findings question
the ability of NAC in optimal and proper cytoreduction in
patients with advanced ovarian cancer.

In previous studies, lower postoperative complications
and morbidity is reported for NAC [12]. Overall, postop-
erative complications were low in both treatment groups
and the difference between groups was not significant,
although vomiting and ileus was lower in NAC group. In
the other study from Iran, Ghaemmaghami and colleagues
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[28] found no significant difference in complications
between groups. The same findings were reported by Kuhn
and colleagues [25]. However, Vergote and colleagues [27]
found significantly lower postoperative complications in
NAC group.

In this study, the duration of the surgery and hospital-
ization was not significant between groups. Similarly,
Kuhn et al. [25] and Yan and colleagues [26] found no
significant difference in duration of the operation between
NAC and primary surgery groups. However, Giannopoulos
and colleagues [16] observed that patients receiving NAC
were more likely to be admitted to intensive care units and
were discharged earlier.

Kuhn et al. [25] and Inciura et al. [29] found no dif-
ference between groups in mortality during surgery and
hospital stay. However, Vergote et al. [27] found lower
mortality rate in NAC group. In our study, there was no
mortality in any patients among groups.

This study had some limitations; although this is a
prospective study, our findings need to be confirmed by
further randomized clinical trials. These results are also
limited to the small sample size of the study. We also did
not follow patients later, and the data considering the short-
term and long-term outcomes with survival rates are not
available, which imposes another limitation to the current
study.

Conclusion

In conclusion, in our study neoadjuvant chemotherapy
caused less severe bleeding, but has no effect in decreasing
complications after surgery; however, neoadjuvant che-
motherapy followed by interval debulking surgery was not
superior to primary debulking surgery followed by che-
motherapy as a treatment option for patients with advanced
ovarian carcinoma in this study.
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