Original Article

Primary debulking surgery or neoadjuvant chemotherapy followed
by interval debulking surgery for patients with advanced ovarian

cancer

Hong Zheng, Yu-Nong Gao

Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education), Department of Gynecologic Oncology, Peking University

Cancer Hospital & Institute, Beijing 100142, China

Corresponding to: Yu-Nong Gao. Department of Gynecologic Oncology, Peking University Cancer Hospital & Institute, Beijing 100142, China.

Email: gaoyunong@vip.sina.com.

Objectives: To compare the survival and perioperative morbidity between primary debulking surgery (PDS)
and neoadjuvant chemotherapy followed by interval debulking surgery (NAC/IDS) in treating patients with
advanced epithelial ovarian cancer (EOC).

Methods: We retrospectively reviewed 67 patients with stage IIIC or IV EOC treated at Peking University
Cancer Hospital from January 2006 to June 2009. Wherein, 37 and 30 patients underwent PDS and NAC/
IDS, respectively.

Results: No difference in overall survival (OS) or progression-free survival (PFS) was observed between
NAC/IDS group and PDS group (OS: 41.2 vs. 39.1 months, P=0.23; PFS: 27.1 vs. 24.3 months, P=0.37).
The optimal debulking rate was 60% in the NAC/IDS group, which was significantly higher than that in the
PDS group (32.4%) (P=0.024). The NAC/IDS group had significantly less intraoperative estimated blood
loss and transfusion, lower nasogastric intubation rate, and earlier ambulation and recovery of intestinal
function than the PDS group (P<0.05).

Conclusions: NAC/IDS is less invasive than PDS, and offers the advantages regarding optimal
cytoreduction rate, intraoperative blood loss, and postoperative recovery, without significantly impairing the
survival compared with PDS in treating patients with stage IIIC or IV EOC. Therefore, NAC/IDS may be a
valuable treatment alternative for EOC patients.
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Introduction

Ovarian cancer is the leading cause of death among
gynecologic malignancies. The unfavorable prognosis of this
disease is largely due to the lack of specific symptoms and
early detection methods. Approximately 70% to 80% of the
cases are stage III or IV when first diagnosed. The current
standard treatment for epithelial ovarian cancer (EOC)
consists of primary debulking surgery (PDS) followed by
paclitaxel and platinum chemotherapy. Optimal cytoreductive
surgery with residual disease less than 1 or 2 c¢m is one of
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the most important prognostic factors to predict survival
in patients with advanced EOC (1). However, stage III
or IV disease, which means the tumor has disseminated
to the whole abdomen, or distant organ parenchyma,
makes optimal cytoreductive surgery aggressive and
occasionally hard to accomplish. In these cases, radical
surgical procedures, such as splenectomy, bowel resection
and partial hepatectomy, are often required. The optimal
cytoreduction rate is only around 50% and could be
less than 25% despite maximal efforts (2). Most patients
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diagnosed with advanced EOC are elderly, with multiple
comorbidities. These patients usually have poor nutritional
status due to large volume of ascites. Therefore, aggressive
surgery is significantly limited in these patients.

Neoadjuvant chemotherapy (NAC) is a chemotherapy
method for primary solid tumors before surgical ablation.
Owarian cancer is a chemosensitive tumor with a response rate
of 70% to 80% (3), thus, NAC can usually result in adequate
tumor shrinkage and increase the possibility of optimal tumor
debulking. Therefore, NAC followed by interval debulking
surgery (NAC/IDS) has been considered as an alternative to
conventional PDS in treating advanced EOC.

In the last 20 years, over 30 studies regarding NAC in
advanced ovarian cancer were conducted, most of which
are retrospective in nature. The effect of NAC/IDS
on survival and perioperative morbidity varies in these
studies (4-6). According to these studies, patients treated
with NAC/IDS had comparable survival with those who
underwent PDS (5,7-9).

In the present study, we compared the survival and
perioperative morbidity between patients with stage IIIC or
IV EOC who were treated with PDS and NAC/IDS.

Materials and methods
Patients and treatment

We retrospectively reviewed 67 patients diagnosed with stage
ITIC or IV EOC who were treated at Peking University
Cancer Hospital from January 2006 to June 2009. The study
was approved by the Institutional Review Board. Thirty-
seven patients received PDS and 30 underwent NAC/IDS.
The diagnosis for the NAC-treated patients was based on
laparoscopic biopsy (53 %), ultrasound-guided biopsy (30%),
or cytology (17%).

NAC was given when optimal cytoreduction was
considered infeasible by computerized tomography
(CT) scan or when the patients were in poor conditions
[Karnofsky Performance Scale (KPS) scores under 60].
NAC-treated patients usually presented a great amount of
ascites, extensive bowel mesenteric involvement, or diffused
peritoneal thickening, as indicated by CT scans.

In the NAC/IDS group, most patients were given two
courses of chemotherapy (83.3%) before the debulking
surgery, whereas the others were given one course. Twenty-
five patients received paclitaxel/carboplatin (CP), 4 received
cyclophosphamide/doxorubicin/carboplatin (CAC), and
1 received cyclophosphamide/cisplatin as NAC regimens.
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Paclitaxel was given at 175 mg/m’ in association with
carboplatin at the area under the curve of 5. Doxorubicin was
given at 50 mg/m’, cyclophosphamide at 600 mg/m’, and
cisplatin at 75 mg/m’. Courses were repeated every 3 weeks.

All patients underwent debulking surgery after NAC,
and were given the same regimen as that of adjuvant
chemotherapy for another 4-6 cycles postoperatively.

After standard debulking surgery, patients in the PDS
group received 6-8 cycles of carboplatin and paclitaxel.
However, the second-line chemotherapy was administered
if the disease progressed. All chemotherapy regimens were
given intravenously.

Optimal cytoreduction was considered as no residual
tumor mass greater than 1 cm. The patients were followed
up every 3-6 months after treatment. The mean follow-up
time was 31.6 months (range, 14-55 months); the last follow-
up date was August 31, 2010. Four patients were lost during
the follow-up period, 1 in NAC/IDS arm and 3 in PDS arm.

Statistical analysis

Overall survival (OS) and progression-free survival (PFS)
were analyzed using the Kaplan-Meier method. The log-
rank test was used to investigate the difference in survival
between the study groups. Cox proportional hazards
analysis was used to evaluate the prognostic factors
that affect survival. Parameters assessing perioperative
morbidities were compared using the Student’s #-test or
cross tabulations. The statistical analyses were performed
with SPSS software version 16.0 (SPSS Inc., Chicago, IL,
USA). P<0.05 was considered statistically significant.

Results
Patients’ characteristics

Patient profiles are shown in Table 1. The age, tumor grade
and histological characteristics were evenly distributed
between two groups. The number of patients with stage IV
disease were greater in the NAC/IDS group (P=0.024).

Response to NAC

The amount of ascites in 25 patients and the volume of
pleural effusions in 3 patients were well controlled by NAC.
All patients exhibited symptom relief to some extent, and
their KPS scores significantly improved after NAC (90 vs.
60, P=0.00). Using the CA125 criteria (Gynecologic Cancer
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Table 1 Patients’ characteristics

Variables NAC (n=30) PDS (n=37) P
Age (mean, year) 55.8 54.5 0.58
FIGO stage

e 20 (66.7%) 33 (89.2%)

0.024

v 10 (33.3) 4 (10.8%)
Histology

Serous 22 (73.3%) 30 (81.1%) G

Non-serous 8 (26.7%) 7 (18.9%)
Histological grade

1 0 1(2.7%)

2 4 (13.3%) 9 (24.3%) 0.33

3 26 (86.7%) 27 (73.0%)

FIGO, International Federation of Gynecology and Obstetrics
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Figure 2 Kaplan-Meier survival curve showing PFS between
NAC/IDS and PDS groups

Intergroup criteria) (10), 12 patients achieved complete
response (CR), 16 patients had partial response (PR), and 2
patients had stable disease (SD).

Significantly higher optimal cytoreduction rate was
achieved in the NAC/IDS group than that in the PDS
group (60% vs. 32.4%, P=0.024).

Comparison of survival between NAC/IDS and PDS

groups
The mean OS was 41.2 [95% confidence interval (CI):
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Figure 1 Kaplan-Meier survival curve showing OS between NAC/
IDS and PDS groups

35.75-46.71] months in the NAC/IDS group and 39.1 (95%
CI: 31.96-46.19) months in the PDS group. Seven patients
in the NAC/IDS group and 13 in the PDS group died of
the disease during the follow-up period. No statistically
significant difference was found in OS between the NAC/
IDS and PDS groups (P=0.23) (Figure 1). The mean PFS
was 27.1 (95% CI: 20.9-33.3) months in the NAC/IDS
group and 24.3 (95% CI: 17.4-31.1) months in the PDS
group, which was not significantly different between the
two study groups (P=0.37) (Figure 2).

The patients with stage IV disease were not evenly
distributed between the two study groups, thus, we
performed multivariate Cox regression analyses which
showed that NAC/IDS did not affect OS (P=0.06), while
younger age (P=0.036), earlier stage (P=0.002) and residual
tumor mass less than 1 cm (P=0.004) were independent
prognostic factors that predict improved survival.

In the NAC/IDS group, the mean OS in patients with
normalized CA125 after NAC was similar to those with
abnormal CA125 after NAC (47.0 vs. 36.4 months, P=0.20).
The PFS was also similar between patients with normalized
and abnormal CA125 after NAC (33.1 vs. 22.8 months,
P=0.18).

Comparison of perioperative parameters between NAC/

IDS and PDS groups

The perioperative parameters evaluating the surgical
proceedings and recovery from the surgery are listed
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Table 2 Comparison of perioperative parameters between

NAC/IDS and PDS groups

Parameters NAC PDS P
Estimated blood loss (mL) 415.0 729.7 0.014
Transfusion (U) 1.87 2.97 0.033
Operation time (min) 168.7 181.7 0.486
Nasogastric intubation (%) 13.3 43.2 0.008
Total parenteral nutrition (d) 0.47 1.54 0.016
Ambulation post-operation (d) 1.57 2.65 0.001
Abnormal temperature (d) 2.97 3.70 0.250

Recovery of intestinal function (d) 3.0 3.5 0.031

in Table 2. The patients treated with NAC/IDS showed
less estimated blood loss and a smaller amount of blood
transfusion than those treated with conventional PDS.
Fewer patients needed nasogastric intubation and total
parenteral nutrition in the NAC/IDS group than that in
the PDS group. The patients who underwent NAC/IDS
had early ambulation and improved recovery of intestinal
function. Postoperative complications including cardiac
accident, bowel or urinary injury, wound separation, ileus,
and venous thrombosis were comparable between the NAC/
IDS and PDS groups (16.7% vs. 24.3%, P>0.05).

Discussion

PDS followed by adjuvant chemotherapy is still the
standard of care for advanced stage EOC patients. The
amount of residual tumor after PDS is an important
prognostic factor for survival in several retrospective and
prospective studies (1,11). Thus, great efforts including
radical surgical procedures have been made to achieve
optimal cytoreduction. Majority of patients with advanced
EOC are elderly and in poor performance status due to
large tumor volume and ascites, thus, extensive debulking
surgery is sometimes limited. NAC/IDS is an alternative
treatment for these patients. No consensus has been made
on the criteria of selecting patients who can be treated with
NAC/IDS. In most studies, patients in poor performance
status or considered to have non-cytoreducible disease
received NAC. CT scan is the most widely used tool to
evaluate the extent of the disease. However, CT scan has
insufficient accuracy to predict the cytoreductive outcome.
Preoperative assessment and defining criteria for selecting
patients who may benefit from NAC/IDS are warranted as
PDS is still the standard of care if optimal cytoreduction
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can be achieved

It was demonstrated in many studies that NAC/
IDS effectively increases the feasibility of optimal
cytoreductive surgery in advanced EOC (12-15).
However, the most important question on whether
NAC/IDS is superior to PDS in survival is still under
investigation. The majority of the studies showed that
NAC/IDS had no impact on OS compared with PDS,
including a meta-analysis of 21 studies and a recently
published randomized trial (5,8,9,13,14,16). NAC/IDS
was found to improve survival (4,12,17). However, a meta-
analysis pointed out that NAC/IDS survival outcomes were
inferior compared with conventional primary surgery (18).
Although the NAC/IDS group had more patients with stage
IV disease, which was an independent negative prognostic
factor in our multivariate analysis, the patients treated with
NAC/IDS did not have impaired PFS and OS compared
with those treated with conventional PDS. This result is
consistent with most studies. The survival result is partly
explained by the higher percentage of patients with optimal
cytoreduction in the NAC/IDS group.

Although no survival advantage is offered by NAC/IDS,
this treatment method provides favorable perioperative
morbidity. In our study, the patients treated with NAC/
IDS had less estimated blood loss during the operation
and quicker recovery in terms of intestinal function and
ambulation. These results are consistent with previous
studies. Chan ez 4l. reported that NAC improved the
patients’ overall quality of life and functional status (19).
Other studies also reported that patients who underwent
NAC/IDS had lower estimated blood loss and shorter OR
time and hospital stay (12,14,20). Only a few studies found
no difference in perioperative morbidity between the NAC/
IDS and PDS groups (4).

Only a few patients repeated the CT scan after NAC
due to financial reasons. The response of NAC in most
patients was evaluated by serum CA125 level or physical
examination. CA125 is a good surrogate marker for tumor
response, and the patients with normalized CA125 after
neoadjuvant chemotherapy had a better survival (21). In our
small-sized study, normalized CA125 after NAC was not a
prognostic factor of OS or PFS. Thus, giving NAC until
CA125 is normalized is not helpful in improving survival.
A study by Le er al. also revealed that CA125 normalization
after neoadjuvant chemotherapy is not an independent
predictor of either PFS or OS (22). In their meta-analysis,
Bristow and Chi found that increasing the number of
chemotherapy cycles prior to the debulking surgery
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had a negative survival effect. Thus, definitive operative
intervention should be undertaken early in the treatment
program as possible (18). However, a more recent meta-
analysis did not show that increasing the number of NAC
cycles adversely affected OS (8). The best time to perform
cytoreductive surgery after NAC is still unclear and needs
more investigation.

In conclusion, NAC/IDS provides equal survival
compared with conventional PDS. NAC/IDS is also a
relatively safe approach to achieve optimal cytoreduction in
patients with non-optimally cytoreducible disease or in poor
performance status. NAC/IDS can be an alternative to PDS
in treating stage IIIC or IV EOC. Investigations aimed at
appropriate selection of patients to be treated with NAC
and identification of the best time to perform IDS will
provide greater benefits for patients with advanced EOC.
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