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Feasibility of Secondary debulking surgery for recurrent ovarian cancer
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Abstract

Chemotherapy is the main treatment for recurrent ovarian carcinoma ; however, if tumor resection is feasible,
secondary debulking surgery (SDS) may improve the prognosis. Complete surgery, in particular, is associated
with improved prognosis, although not all patients who undergo complete resection survive long-term. Our
objective was to investigate retrospectively candidates for SDS by performing complete resection via aggressive
surgery with no limitations on the number of tumors or organs removed.

Data on overall survival (OS), perioperative complications, and prognostic factors were retrospectively inves-
tigated in 44 recurrent ovarian carcinoma patients undergoing SDS at Tokyo Medical University between February
2005 and July 2014.

The median OS was 45 months. Total resection was performed in 36 (81.8%) patients. Median OS in the
COMPLETE group was significantly longer than that in the NON-COMPLETE group (OPTIMAL and SUBOPTI-
MAL groups) (p = 0.027).
Factors showing a significant effect on OS in the SDS group comprised disease-free interval (DFI) > 6 months,

Six patients required blood transfusion, but there were no other serious complications.

complete resection, and < 2 tumors resected. Prognostic factors in the COMPLETE group comprised DFI > 6

months and <2 tumors resected.

Secondary debulking surgery is now a treatment option for recurrent ovarian carcinoma.

bility criteria, SDS may improve long-term survival.

With careful eligi-

Introduction

Although most cases of ovarian carcinoma respond to
initial treatment, it recurs within 2 years in at least 50%
of patients”. Recurrent ovarian carcinoma is difficult to
treat. The main treatment is chemotherapy, but if tumor
resection is feasible, then secondary debulking surgery
(SDS) is reported to improve the prognosis®>. Multiple
studies have reported an association between the surgical
completion rate and the prognosis*'?. Most previous
studies have found that complete surgery, in particular, is
associated with improved prognosis, although not all
patients who have been able to undergo complete resec-
tion can be anticipated to survive long-term®”'¥'¥

There are no clear criteria to help determine which

patients should undergo SDS with the aim of complete
resection. Previous studies have identified several prog-
nostic factors, including the time to recurrence, the com-
pletion rate of the initial surgery, resection site, number
of tumors removed, and tumor diameter??® 'Y How-
ever, restrictions were placed on the subjects of those
studies in terms of disease-free interval (DFI), resection
site, and number of tumors removed.

The objective of this study was to investigate candi-
dates for SDS by performing aggressive surgery with the
aim of complete resection, imposing no limitations on
the number of tumors or organs to be removed.
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Methods

Patient selection

The study subjects comprised 103 patients with recur-
rent epithelial ovarian carcinoma who had achieved clini-
cal complete remission after initial treatment at Tokyo
Medical University between February 2005 and July
2014. All had been diagnosed with Stage I-IV epithe-
lial ovarian carcinoma and had undergone initial treat-
ment at the same hospital between 1986 and 2013.

Initial treatment comprised total hysterectomy, bilat-
eral adnexectomy, and omentectomy as the basic surgical
procedure, with systematic retroperitoneal lymph node
dissection. Patients with Stage II or higher cancer also
underwent primary debulking surgery (PDS) to the maxi-
mum extent feasible, with the aim of performing com-
plete surgery. All patients other than those with Stage
IA or IB disease (according to 2014 FIGO staging sys-
tem) and a pathological classification of grade 1 under-
went at least 6 courses of postoperative chemotherapy
with a platinum-based agent (conventional paclitaxel and
carboplatin [TC] therapy ; docetaxel and carboplatin
[DC] therapy ; or cisplatin and irinotecan [CPT-P] ther-
apy).

A total of 44 patients underwent SDS ; 53 patients
received chemotherapy ; and the remaining 6 chose to
receive palliative care beginning immediately following
recurrence. The patients who underwent CPT-P therapy
were participants in the GCIC/JGOG3017 trial'®.

The site of recurrence was assessed by means of posi-
tron emission tomography/computed tomography.

Recurrence therapy was not initiated on the basis of
elevated tumor markers alone.

Surgical procedures

All surgical procedures were performed with the aim
of complete resection. These were classified as follows
depending on the maximum diameter of residual
tumors : complete debulking surgery (to remove all mac-
roscopic recurrent tumors) ; optimal debulking surgery
(when the maximum diameter of the residual tumors was
less than lem ; and suboptimal debulking surgery (when
diameter was 1 cm or more). The number is irrelevant.

The exclusion criteria for SDS were as follows :
malignant pleuritis or peritonitis ; multiple lymph node
metastasis ; mediastinal tumor or mediastinal lymph
node metastasis ; elevated tumor markers alone with no
identifiable recurrence on images ; or the patient choos-
ing not to undergo surgery. All patients other than those
listed above, for whom it was suggested preoperatively
that complete resection would be difficult, were included
in the study.

Ethical considerations

Informed consent was obtained from all patients prior
to surgery or other treatment.
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Chemotherapy

Chemotherapy was administered in all 44 patients after
SDS. The duration of postoperative chemotherapy was
determined by the outcome of SDS. Those patients for
whom complete surgery was possible (COMPLETE
group) and those who underwent optimal surgery (OPTI-
MAL group) were administered a total of 6 courses.
However, those who underwent suboptimal surgery
(SUBOPTIMAL group) were administered chemother-
apy with the aim of radiographic complete elimination of
the tumor.  This goal was achieved in half of the patients
in the SUBOPTIMAL group (tumor disappearance was
achieved after a maximum of 11 courses). In the other
half of this group, symptoms progressed rapidly during
chemotherapy, and remission was not achieved.

Postoperative chemotherapy consisted of a regimen
including a platinum-based agent (conventional TC ther-
apy, DC therapy, or CPT-P therapy). The regimen was
normally similar to that used for initial therapy, but was
changed for patients who developed recurrence after a
DFI of < 6 months and those who had experienced seri-
ous side effects during initial treatment.

Conventional TC therapy regimen consisted of pacli-
taxel (175 mg/m?) and carboplatin (AUC 5-6). The DC
therapy regimen consisted of docetaxel (75 mg/m*) and
carboplatin (AUC 5). The CPT-P therapy regimen
comprised irinotecan (60 mg/m?) on days 1, 8, and 15
and cisplatin on day 1 (60 mg/m?).

The response to treatment was evaluated from imaging
findings based on the Response Evaluation Criteria in
Solid Tumors (RECIST ver. 1.1)"7.

Overall survival (OS), perioperative complications,
and prognostic factors according to the methods
described above were retrospectively investigated.

Statistical methods

Overall survival was measured from the first day of
treatment for recurrence (the day on which SDS was per-
formed). Survival curves were created using the
Kaplan-Meier method. Factors influencing survival
were investigated via a univariate analysis using the log-
rank test. Prognostic factors were investigated via a
multivariate analysis using a Cox proportional hazard
model.
with a p-value of < 0.05 in the univariate analysis. Sta-
tistical significance was defined as a p-value of < 0.05.
The statistical calculations were performed with SPSS
statistics version 22.0 IBM Corp.

In the multivariate analysis, we used factors

Results

Patient characteristics

Median age at the time of SDS was 56 years. Perfor-
mance status (PS) was 0-1 in all patients, and histologi-
cal type was serous adenocarcinoma in 84.6% of cases,
accounting for the majority of all cancers. The time to
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Table 1 Attributes of secondary debulking surgery patients

n=44

Median age

56 years (36-87 years)

Median follow-up period

24.5 months (2-143 months)

FIGO stage I 3
11 8
11 28
v 5
Histological type
Serous adenocarcinoma 38
Endometrioid adenocarcinoma 3
Clear cell adenocarcinoma 2
Mucinous adenocarcinoma 1
Other 0
Time to recurrence
Disease-free interval < 6 months 5
6-11 months 8
> 12 months 31
Primary debulking surgery
Complete surgery 13
Optimal surgery 13
Suboptimal surgery 18

Median age at time of SDS was 56 years.

Median follow-up after SDS was 24.5 months.

Histological type was serous adenocarcinoma in 84.6% of cases.
Surgical completion rate in 44 patients undergoing primary debulking surgery was complete
surgery in 13 cases, optimal surgery in 13, and suboptimal surgery in 18.

recurrence was 12 months or more, indicating platinum
sensitivity, in 64.1% of patients, but was less than 6
months in 12.8%. Median follow-up after SDS was
24.5 months. The PS was assessed according to the cri-
teria of the Eastern Cooperative Oncology Group (Table
1).

Secondary debulking surgery

Secondary debulking surgery was performed in 44
The mean volume of hemorrhage was 953 + 376
mL, and 6 patients required blood transfusion. The vol-
ume of ascites was < 200 mL in all cases. A single
tumor was removed in 22 cases (50.0%), and multiple
tumors in 22 cases (50.0%). The mean tumor diameter
was 42 mm (range : 14-70 mm). The site of resection
was most commonly the gastrointestinal tract (20
cases). The tumor location was in the sigmoid colon or
rectum in 7 cases, with one requiring stoma creation.
The next most common site was the diaphragm ; dis-
seminated lesions that did not exhibit muscle-layer infil-
tration were removed by stripping of the diaphragm,
whereas if muscle-layer infiltration was present, then
full-thickness resection was performed. In cases of
infiltration of the liver surface (capsule) by disseminated
lesions on the diaphragm, the area of infiltration of the
liver surface was resected at the same time.

Lymph nodes were the third-most common site of
removal, with tumors removed not only from regional
lymph nodes, but also from axillary nodes. Partial hep-

cases.

atectomy, splenectomy, and total cystectomy were also
subsequently performed. Other procedures were also
carried out to remove extraperitoneal lesions, including
partial hepatectomy and the resection of a subcutaneous
tumor in the navel region. These resections were car-
ried out in collaboration with departments other than the
gynecology department with the aim of performing com-
plete surgery as far as possible.

Tumor resection was performed at a single site in 22
cases, at 2 sites in 8 cases, and at 3 sites in 4 cases, with
10 patients requiring tumor removal at 4 or more sites.

The surgical completion rate in these 44 patients was
high, with complete surgery performed in 36 cases
(81.8%), optimal surgery in 1 (2.3%), and suboptimal
surgery in 7 (15.9%) (Table 2).

The main reason for the inability to perform complete
surgery in the 8 cases of optimal or suboptimal surgery
was the presence of minute malignant peritonitis that had
not been identified on preoperative imaging. In those
patients, widespread dissemination in the gastrointestinal
tract and mesentery meant that complete resection would
have required the removal of a large part of the small
intestine and was therefore unfeasible. Other reasons
included strong adhesions between blood vessels and
tumors, as well as the presence of multiple hepatic metas-
tases.

Perioperative complications

Blood transfusions were required in 6 patients (15.3%),
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Table 2  Surgical operation in secondary debulking surgery patient

n (%)
Mean volume of hemorrhage 953 £376 mL 44 (100)
Number of tumors resected Single tumor 22 (50.0)
Multiple tumors 22 (50.0)
Mean number of tumors resected 2.3+0.4 44 (100)
Mean resected tumor diameter 42428 mm 44 (100)
Ascites volume <200 mL 44 (100)
Main site of recurrent tumor resection Small intestine/colon 20 (45.5)
Diaphragm 10 (22.7)
Lymph nodes 7(15.9)
Liver 3(6.8)
Spleen 2 (4.5)
Bladder 2(4.5)
Other 4(9.1)
Surgical completion Complete surgery 36 (81.8)
Optimal surgery 1(2.3)
Suboptimal surgery 7(15.9)
Perioperative complications Wound dehiscence 1(2.3)
Blood transfusion 6 (13.6)
Intestinal obstruction 1(2.3)
Vesicovaginal fistula 0 (0.00)
Pelvic abscess 0(0.00)
Hepatic abscess 0 (0.00)
Bladder/ureter damage 0(0.00)
Intestinal damage 0(0.00)

*Conservative therapy only

Mean volume of hemorrhage was 953 + 376 mL, and 6 patients required blood transfu-
sion, but there were no other serious complications. Volume of ascites was < 200 mL

in all cases, which was small. Surgical completion rate in these 44 patients was high,

with complete surgery performed in 36 cases, optimal surgery in 1, and suboptimal sur-

gery in 7.

but there were no other serious complications (Table
2). No patient died within 1 month after SDS.

Survival among all 44 patients undergoing SDS

First, an analysis was performed of all the patients
undergoing SDS. Median OS in the SDS group as a
whole was 45 months (95% CI: 27.68-62.32). Five-
year OS was 51.0% (Fig. 1).

Secondary debulking surgery improved long-term sur-
vival. Median OS after recurrence is reportedly approx-
imately 24 months', but here this was greatly exceeded.

Figure 2 shows the post-recurrence survival rates for
each SDS completion rate. In the COMPLETE group,
median OS was not reached, but was significantly longer
than that in the NON-COMPLETE group (OPTIMAL
group and SUBOPTIMAL group, 13 months (95% CI :
5.42-20.58) (p = 0.027).

Factors influencing overall survival after SDS in

univariate and multivariate analyses

Univariate and multivariate analyses were used to
identify prognostic factors associated with OS. Univar-
iate analysis identified 3 significant factors: DFI > 6
months ; <2 tumor resection sites ; and complete resec-

tion.

As a result, the only one of these factors found to be
significant in the multivariate analysis was DFI > 6
months (platinum-sensitive) (Table 3).

Discussion

In the present study, no restrictions were placed on
patient selection similar to those used in previous studies,
such as the number of tumors or organs to be removed.
This design was adopted in the hope that we could both
confirm the prognostic factors previously reported and
identify new ones, thus drawing closer to the appropriate
indication criteria. For example, the National Compre-
hensive Cancer Network 2013 guidelines indicate a DFI
of at least 6 months as a condition for performing SDS.
Almost no previous study has included patients with a
DFI of < 6 months. In the present study, however, we
also included platinum-resistant patients with a DFI of <
6 months.

Other studies have also shown that surgery has
achieved a good prognosis in patients with recurrence in
organs such as the intestinal tract, liver, spleen, and dia-
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Fig.1 Overall survival in 44 patients undergoing secondary debulking surgery.
Median OS was 45.0 months and 5-year OS was 51.0%.
Table 3 Analysis of prognostic factors for overall survival in patients undergoing secondary debulking surgery
Univariate Multivariate
n HR (95% CI) p-value HR (95% CI) p-value
Disease-free interval > 6 months 39 1.00 0.002 1.00 0.030
< 6 months 5 17.03 (2.70-107.29) 8.55(1.24-59.16)
Number of tumors resected <2 26 1.00 0.004 1.00 0.120
>2 18 6.87 (1.85-25.58) 3.05(0.75-12.44)
Secondary debulking surgery
COMPLETE Group 36 1.00 0.038 1.00 0.578
NON-COMPLETE Group 8 3.42 (1.07-10.92) 1.46 (0.39-5.52)
Primary debulking surgery — —
COMPLETE Group 13 1.00 0.690
NON-COMPLETE Group 13 1.31 (0.35-4.86)
Resected tumor diameter < 42 mm 22 1.00 —
=42 mm 22 2.17 (0.64-7.35) 0.211 —
FIGO stage I-1I 11 1.00 0.628 — —
m-1v 33 1.46 (0.32-6.68)
Univariate and multivariate analyses were used to identify prognostic factors associated with OS after SDS. Six

factors were analyzed : disease-free interval > 6 months or < 6 months ; number of tumors resected < 2 or > 2 ;
surgical resection rate in SDS ; surgical resection rate in PDS ; resected tumor diameter < 42 mm or >42 mm ; and

FIGO stage.

Univariate analysis identified 3 significant factors : DFI > 6 months ; <2 tumor resection sites, and complete resec-
tion in SDS. Multivariate analysis involved 3 factors, of which only one, a DFI of > 6 months (platinum-sensitive)

was found to be significant.

No limitations were placed on resected
organs in the present study, however, and aggressive sur-

Patients with a DFI of > 6 months or longer have a good

prognosis after SDSY*¥192D  Many previous studies

gery was performed in patients with recurrence at sites
not usually dealt with by gynecologists with the aim of
carrying out complete surgery.

First, candidates for SDS comprised those with a DFI
of > 6 months (platinum-sensitive). The results of the
multivariate analysis revealed that a DFI of > 6 months
was the only factor significantly influencing OS.

have therefore excluded patients with a DFI of < 6
months. As described above, here, SDS was also per-
formed in platinum-resistant patients. However, the
results reconfirmed that platinum sensitivity and a DFI of
at least 6 months is a strong factor influencing survival.
The goal of SDS in this study was complete debulking
surgery, not optimal debulking surgery. Overall sur-
vival was significantly longer in the COMPLETE group
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Fig.2 Outcome as function of whether or not surgery was complete.
Median OS in COMPLETE group was significantly longer than in OTHERS group (OPTIMAL and SUBOPTIMAL groups)

(p = 0.027).

than in the NON-COMPLETE group (Fig. 2). This was
therefore also included as a factor significantly influenc-
ing OS in the univariate analysis (Table 3).

Typically, many studies have found that optimal deb-
ulking surgery is associated with improved prognosis*>.
However, many studies have also found that only com-
plete tumor resection was associated with improved
prognosis, as in this study® ',

One meta-analysis of 2,109 patients, in particular, also
found that only complete resection was associated with
improved prognosis'?, and that surgery should be per-
formed with the goal of complete resection. Recent
studies have found that complete surgery significantly
improved prognosis after PDS compared with optimal
surgery'??”,  Complete surgery may improve prognosis
after SDS as well.

Finally, it is not the case that all patients who have
been able to undergo complete resection can be antici-
pated to survive long-term.

It has been repeatedly reported that predictors for com-
plete tumor removal are a recurrence in stagel/Ilpatients,
complete debulking surgery in PDS, a PS of 0-1, 500 ml
or less of ascites in SDS, a single recurrent tumor, and
recurrent tumor size”* %,

However, it remains unclear as to which combination
of these factors makes it possible to predict accurately
complete tumor resection. Although the above factors
were also analyzed in the present study, none was identi-
fied as an independent prognostic factor.

A high recurrence rate is characteristic of advanced
ovarian carcinoma. A chemotherapy regimen that is

(

effective in the majority of patients with recurrent ovar-
ian carcinoma has yet to be developed. If chemotherapy
is ineffective, the regimen is repeatedly changed, but this
has its limitations, and when chemotherapy alone is used,
the options become restricted. In this study, we found
that with careful patient selection, SDS may improve
long-term survival.

Here, aggressive surgery was performed with the aim
of complete resection. As a result, good long-term sur-
vival was obtained. These results suggest that complete
surgery in patients with a DFI of > 6 months and < 2
tumors resected may lead to further improvements in
prognosis.

However, this study had a number of limitations,
including the small sample size and its retrospective
design. This meant that we were unable to investigate
prognostic factors in the COMPLETE group.

Further multicenter studies on the effects of SDS on
prognosis are planned.
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