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Abstract

Advanced ovarian cancer has a poor prognosis. De-
bulking surgery and platinum-based chemotherapy are
the cornerstones of the treatment. Primary debulking
surgery has been the standard of care in advanced
ovarian cancer.

Recently a new strategy with neoadjuvant chemo-
therapy followed by interval debulking surgery has
been developed. In a recently published randomised
trial of the EORTC-NCIC (European Organisation
for Research and Treatment of Cancer — National
Cancer Institute Canada) in patients with extensive
stage Illc and IV ovarian cancer it was shown that the
survival was similar for patients randomised to neoad-
juvant chemotherapy followed by interval debulking
compared to primary debulking surgery, followed by
chemotherapy. The post-operative complications and
mortality rates were lower after interval debulking than
after primary debulking surgery.

The most important independent prognostic factor
for overall survival was no residual tumour after
primary or interval debulking surgery. In some patients
obtaining the goal of no residual tumour at interval
debulking is difficult due to chemotherapy-induced
fibrosis. On the other hand the patients randomised had
very extensive stage IlIc and IV disease and in patients
with metastases smaller than 5 cm the survival tended
to be better after primary debulking surgery.

Hence, selection of the correct patients with stage
Illc or IV ovarian cancer for primary debulking
or neoadjuvant chemotherapy followed by interval
debulking surgery is important. Besides imaging
with CT, diffusion MRI and/or PET-CT, also la-
paroscopy can play an important role in the selection
of patients.
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It should be emphasised that the group of patients
included in this study had extensive stage Illc or IV
disease. Surgical skills, especially in the upper ab-
domen, remain pivotal in the treatment of advanced
ovarian cancer. However, very aggressive surgery
should be tailored according to the general condition
and extent of the disease of the patients. Otherwise,
this type of aggressive surgery will result in unnec-
essary postoperative morbidity and mortality without
improving survival. Hence, neoadjuvant chemotherapy
should not be an easy way out, but is in some
patients with stage IIIc or IV ovarian cancer a better
alternative treatment option than primary debulking.
According to the current treatment algorithm at the
University Hospitals Leuven about 50% of the patients
with stage Illc or IV ovarian cancer are selected for
neoadjuvant chemotherapy.

Introduction

Debulking surgery and platinum-based chemotherapy
are the cornerstones of the treatment of ovarian
cancer [1]. In most patients with ovarian carcinoma,
the disease is diagnosed at an advanced stage and they
usually have a very poor prognosis [2].

Primary cytoreductive (or debulking) surgery is
an operation to remove as much of the tumour,
and its metastases, as possible before subsequent
chemotherapy is administered. Interval cytoreductive
surgery (or interval debulking surgery) on the other
hand is an operation performed in patients after a short
course of neoadjuvant chemotherapy, usually three
cycles of chemotherapy [3].

The importance of primary cytoreductive surgery
in the treatment of advanced ovarian cancer of FIGO
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(International Federation of Gynaecology and Obstet-
rics) stage III and IV was already suggested as early
as 1934 [4] but it wasn’t until the 1970s that Aure
and colleagues [5] and Griffiths and colleagues [1]
showed that the amount of residual tumour following
primary surgery was an important prognostic factor in
the treatment of advanced ovarian cancer. However, no
prospective, randomised controlled trials are available
that prove that primary debulking surgery will improve
the prognosis of patients with ovarian cancer.

Role of primary- and interval debulking surgery

In the 1980s, the European Organisation for Research
and Treatment of Cancer — Gynaecological Cancer
Group (EORTC-GCGQG) launched a randomised study
to investigate the role of interval debulking surgery in
women who did not or could not have a successful
primary debulking operation (reduction of disease
to <lcm). In this trial interval debulking surgery
significantly lengthened survival [6]. In a later, sim-
ilar study performed by the Gynecologic Oncology
Group (GOG) it was revealed that the addition of inter-
val debulking surgery to post-operative chemotherapy
did not improve survival [7]. From both studies
it has been concluded that, based on the EORTC
trial, interval debulking surgery by an experienced
gynaecological oncologist led to improvement in some
patients who had not had initial optimal debulking
surgery (poor medical condition, inexperienced sur-
geon, ...) [8]. On the other hand, based on the GOG-
trial, it was concluded that interval debulking surgery
did not seem to offer an advantage to patients whose
primary surgery included maximal surgical effort to
remove disease by a gynaecological oncologist.

Neoadjuvant chemotherapy followed by interval
debulking surgery

Alternatively to primary debulking surgery, neoad-
juvant chemotherapy can be administered before
attempting cytoreductive surgery. This approach has
been advocated by some authors, especially for the
treatment of stage IV ovarian cancer or for patients
with a very high metastatic tumour load (e.g. more
than 1 kg), or in patients with a poor general condition.
From these studies it appears that the outcome of
these women, treated with neoadjuvant chemotherapy
followed by interval debulking surgery, is essentially
the same as for patients treated with primary debulking
surgery [9] followed by chemotherapy. In contrast
to the conclusions that were drawn from individual

retrospective studies, the Bristow and Chi in a meta-
analysis concluded that neoadjuvant chemotherapy is
associated with a worse prognosis when compared
to primary debulking surgery [10]. However, a more
recent meta-analysis of 21 non-randomised trials
concluded that survival was similar in patients treated
with neoadjuvant chemotherapy followed by interval
debulking surgery compared to primary debulking
followed by chemotherapy, and criticised the meta-
analysis of Bristow and Chi because patients treated
with more neoadjuvant chemotherapy presented more
often with stage IV disease and received less pacli-
taxel [11].

Recently the first trial randomising patients with
stage Illc and IV epithelial ovarian-, fallopian-tube
or primary peritoneal carcinoma between primary
debulking surgery followed by platinum-based chemo-
therapy versus neoadjuvant platinum-based chemo-
therapy followed by interval debulking was reported
by the EORTC-GCG and NCIC Clinical Trials
Group [12]. In this study 718 patients were enrolled.
All patients had stage Illc or IV ovarian cancer and
most of them had very extensive disease (61% metas-
tases >10cm at primary debulking). The largest
residual tumour was <1 cm after primary and interval
debulking surgery in 42% and 80%, respectively.
Postoperative infections, venous complications, fistula,
haemorrhage and postoperative mortality tended to be
higher after primary debulking surgery. The overall
and progression-free survival was similar in both
groups. Complete resection of all macroscopic tumour
(at primary or interval surgery) was the strongest
independent variable predicting overall survival. A
noteworthy drop in the overall survival was noted
during the first 3 months after randomisation in
patients undergoing primary debulking. In a subgroup
analysis with overall survival as endpoint, none of the
following factors was associated with treatment arm:
age, FIGO stage, the presence of pleural fluid, WHO
performance status, histological type, and residual
tumour. The debulking rates differed substantially
from country to country; however, country was not a
prognostic factor for overall survival. Also in Belgium,
with a primary debulking rate to no residual tumour
of 63% (<lcm of 71%), there was no advantage of
primary surgery compared with neoadjuvant chemo-
therapy.

Complete resection of all macroscopic disease at
primary debulking surgery has been shown to be
the single most important independent prognostic
factor in advanced ovarian carcinoma [9,13-17], and
this was confirmed for interval debulking surgery
after neoadjuvant chemotherapy in our randomised
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study [12]. Based on these findings there is a growing
consensus that optimal cytoreduction should no longer
be defined as residual tumour <1 or <0.5cm, but as a
resection without macroscopic residual tumour. Based
on our results the real question is, however, what the
best timing is to perform this radical operation in
the individual patient with stage Illc or IV disease,
primarily or after neoadjuvant chemotherapy.

How to select patients for primary debulking or
interval debulking surgery?

One important question is how to select patients
for primary debulking or interval debulking surgery
with the aim of leaving no residual tumour at the
time of surgery. First, it should be underscored
that the available randomised data are restricted to
patients with stage Illc or IV disease. Hence, primary
debulking followed by chemotherapy remains the
standard of care for stage IIIb and lower. Secondly,
all patients should be evaluated by a gynaecologic
oncologist prior to deciding on primary debulking or
neoadjuvant chemotherapy. However, the problem in
evaluating these patients is that no predictive factors
favouring one of the arms were observed in the
EORTC study, except for a marginally better survival
in patients randomised to primary debulking with
metastases smaller than 5cm. Surgical consultation
and careful analysis of important predictive factors of
debulking surgery resulting in no residual macroscopic
tumour, such as co-morbidities, age, disease burden,
location of metastatic sites, performance status and
stage, should be taken into account when deciding
whether a patient is a candidate for primary debulking
surgery or for neoadjuvant therapy.

However, many studies have shown that it is
very difficult to predict optimal debulking surgery.
Laparoscopy to judge operability was used in a
minority of patients. However, in addition to computed
axial tomography, diffusion MRI and/or positron emis-
sion tomography [18], a diagnostic laparoscopy can
provide important additional information [19-23].

Criticisms on the EORTC-GCG/NCIC Clinical
Trials Group randomised trial [12]

Some authors have criticised the EORTC-GCG/NCIC
Clinical Trials Groups study because in their opinion
the debulking rates were too low. It should, however,
be emphasised that the group of patients included
in this study had extensive stage Illc or IV disease.
Indeed, to be eligible most patients already on

imaging had obvious stage Illc or IV disease and
61% presented at the time of primary debulking
surgery (PDS) with metastases larger than 10 cm (74%
larger than 5cm). The low rate of optimal debulking
in the PDS arm reflects a possible selection bias by
the investigators recruiting mainly patients with very
advanced stage Illc or IV disease. The inclusion of
very advanced stage IlIc and IV disease may be one
of the reasons for the lower median progression-free
and overall survival rates compared with some single-
institution series [9,13-16].

However, it is clearly more valid to compare the
results of a randomised trial to other multicentre
studies or population studies. When comparing the
survival results of our control group (median overall
and progression-free survival in the intention-to-treat
analysis of the primary debulking arm of 29 and
12 months, respectively, and S5-year survival rate
of 23%) with other prospective randomised studies, we
want to underscore that our study is the only prospec-
tive study excluding stage Illa and stage IIIb disease.
In addition, patients with stage Illc disease based on
para-aortic or pelvic lymph node metastases were not
eligible for the current study (if smaller than 2 cm for
para-aortic lymph nodes). This group of patients has a
better prognosis than stage Illc patients with intraperi-
toneal disease [24]. In addition, it can be expected that
patients with “small” intraperitoneal stage Illc disease
were underrepresented in our study as the diagnosis
of stage Illc or IV disease had to be made prior to
randomisation, and the diagnosis in these patients is
often only made at the time of surgery. When taking
these prognostic factors into account the survival
rates are similar to the survival rates obtained in
Gynecologic Oncology Group (GOG) 111 study [25],
GOG (GOG132) [26], another European—Canadian
study [27], and a European—Australian trial [28]. In
GOG158 [29] and GOG 172 [30] only patients with
stage III and less than 1cm largest residual tumour
were included.

When looking at the survival rates in population-
based studies the survival rates are quite similar to the
EORTC-GCG/NCIC Clinical Trials Group study [31—
34].

Acceptance of neoadjuvant chemotherapy
worldwide

An interesting questionnaire on neoadjuvant chemo-
therapy in advanced ovarian cancer was recently
reported [35]. The questionnaire was sent to 1,137
members of the Unites States based Society of Gyne-
cologic Oncology and was answered by 339 of them.
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Table 1

Leuven criteria for neoadjuvant chemotherapy followed by interval debulking surgery in stage IIIC and IV ovarian carcinoma (about

50% of the patients with stage Illc and IV disease).

1. Tumours larger than 2 cm around the superior mesenteric artery or behind the porta hepatis, or

2. Intrahepatic (multiple) metastases or extraabdominal metastases (excluding resectable inguinal or supraclavicular lymph nodes)

larger than 2 cm, or

3. Poor general condition (e.g. >80 years) making a “maximal surgical effort” to no residual tumour impossible, or

4. Extensive serosal invasion (e.g. plaques) of the intestines necessitating bowel resections of >1.5m.

5. Patients who cannot be (easily) debulked to no residual tumour (e.g. more than 1 bowel resection, expected operative time more

than 4 hours, poor general condition, ...)

Surprisingly, 60% of the respondents use neoadjuvant
chemotherapy in less than 10% of their patients with
advanced stage ovarian cancer. Of the respondents,
82% did not consider available evidence sufficient to
justify neoadjuvant chemotherapy followed by interval
debulking. Almost 40% of the respondents stated that
more than 80% of their patients were optimally (largest
residual tumour <1 cm) cytoreduced, and another 42%
stated that 61-80% of their patients were optimally
cytoreduced. These optimal debulking rates are excel-
lent, but are based on statements of the respondents
and not on actual patient data. In addition, the response
rate to the questionnaire was only 30%, making it
possible that the respondents might have a different
opinion compared with the 70% non-respondents. The
situation seems to be completely different in Europe.
A similar questionnaire was sent to 1,177 members
of the European Society of Gynaecological Oncology.
Of 469 (40%) responding members, 70.2% believed
there was sufficient evidence to use neoadjuvant
chemotherapy followed by interval debulking for the
treatment of stage Illc and IV ovarian cancer (personal
communication, I. Vergote).

Conclusions

Neoadjuvant chemotherapy followed by interval de-
bulking surgery in stage Illc-IV ovarian, fallopian-
tube and peritoneal ovarian carcinoma, as included in
the EORTC-GCG/NCIC Clinical Trials Group study,
produced similar overall and progression-free survival
as primary debulking surgery followed by chemother-
apy, with less complications and a lower postoperative
mortality. It should be underscored that the available
randomised data are restricted to patients with stage
IIIc or IV disease. Hence, primary debulking followed
by chemotherapy remains the standard of care for
stage I1Ib and lower.

In some patients, obtaining the goal of no residual
tumour at interval debulking is difficult due to
chemotherapy-induced fibrosis. On the other hand

the patients randomised in the EORTC-GCG-NCIC
Clinical Trials Group study had very extensive stage
Illc and IV disease. Furthermore in patients with
metastases smaller than 5cm the survival tended to
be better after primary debulking surgery. Hence,
all patients should be evaluated by a gynaecologic
oncologist prior to deciding on primary debulking or
neoadjuvant chemotherapy. At the University Hospi-
tals of Leuven we are using the criteria for selection as
outlined in Table 1. Using these criteria, about 50% of
the patients with stage Illc or IV disease are selected
for neoadjuvant chemotherapy.

Surgical skills, especially in the upper abdomen,
remain pivotal in the treatment of advanced ovarian
cancer. However, very aggressive surgery should be
tailored according to the general condition and extent
of the disease of the patients. Otherwise, this type
of aggressive surgery will result in unnecessary post-
operative morbidity and mortality without improving
survival. Hence, neoadjuvant chemotherapy should not
be an easy way out, but is in some patients with stage
IIIc or IV ovarian cancer a better alternative treatment
option than primary debulking.

Conflict of interest statement

The authors have no potential conflict of interest to
disclose.

References

1 Griffiths CT, Fuller AF. Intensive surgical and chemotherapeutic
management of advanced ovarian cancer. Surg Clin North Am
1978;58(1):131-42.

2 Vergote I. Vlaamse Werkgroep Oncologische Gynaecologie —

registratie 1998-2005 deel V ovarium. Tijdschr Geneesk 2006;

62(11):853-58.

Berek JS, Bertelsen K, du Bois A, et al. Advanced epithelial

ovarian cancer: 1998 consensus statements. Ann Oncol 1999;10:

87-92.

4 Meigs JV. Tumors of the pelvic organs. New York, NY:
Macmillan; 1934.

w



S92

1

1

1

1

1

1

1

1

1

20

5 Aure JC, Hoeg K, Kolstad P. Clinical and histologic studies of
ovarian carcinoma. Long-term follow-up of 990 cases. Obstet
Gynecol 1971;37(1):1-9.

Van der Burg MEL, Van Lent M, Buyse M, et al. The effect of

debulking surgery after induction chemotherapy on the prognosis

in advanced epithelial ovarian cancer. Gynecological Cancer

Cooperative Group of the European Organisation for Research

and Treatment of Cancer. N Engl J Med 1995;332(10):629-34.

Rose PG, Nerenstone C, Brady MF, et al. Secondary surgical

cytoreduction for advanced ovarian carcinoma. N Engl J Med

2004;351:2489-97.

Vergote I, Van Gorp T, Amant F, Leunen K, Neven P, Berteloot P.

Timing of surgery in advanced ovarian cancer. /nt J Gynecol

Cancer 2008;Suppl 1:11-9.

Vergote I, De Wever I, Tjalma W, Van Gramberen M, Decloedt J,

Van Dam P. Neoadjuvant chemotherapy or primary debulking

surgery in advanced ovarian carcinoma: a retrospective analysis

of 285 patients. Gynecol Oncol 1998;71:431-6.

0 Bristow RE, Chi DS. Platinum-based neoadjuvant chemotherapy

and interval surgical cytoreduction for advanced ovarian cancer:

a meta-analysis. Gynecol Oncol 2006;103:1070—-6.

Kang S, Nam BH. Does neoadjuvant chemotherapy increase

optimal cytoreduction rate in advanced ovarian cancer? Meta-

analysis of 21 studies. Ann Surg Oncol 2009;16:2315-20.

2 Vergote 1, Trop¢ CG, Amant FA, et al. Neoadjuvant
chemotherapy or primary surgery in Stage Illc-IV ovarian
cancer. N Engl J Med 2010 Sep 2;363(10):943-53.

3 Zivanovic O, Eisenhauer E, Zhou Q, et al. The impact
of bulky upper abdominal disease cephalad to greater
omentum on surgical outcome for stage Illlc epithelial ovarian,
fallopian tube, and primary peritoneal cancer. Gynecol Oncol
2008;108:287-92.

4 Aletti G, Dowdy S, Podratz K, Cliby W. Surgical treatment of
diaphragm disease correlates with improved survival in optimally
debulked advanced stage ovarian cancer. Gynecol Oncol 2006;
100:283-7.

5 Bristow RE, Tomacruz RS, Armstrong DK, Trimble EL,
Montz FJ. Survival effect of maximal cytoreductive surgery for
advanced ovarian carcinoma during the platinum era: a meta-
analysis. J Clin Oncol 2002 Mar 1;20(5):1248-59.

6 Chi DS, Eisenhauer EL, Land J, et al. What is the optimal goal
of primary cytoreductive surgery for bulky stage IIIC epithelial
ovarian carcinoma (EOC)? Gynecol Oncol 2006;103:559—-64.

7 Du Bois A, Reuss A, Pujade-Lauraine E, Harter P, Ray-
Coquaerd I, Pfisterer J. Role of surgical outcome as prognostic
factor in advanced epithelial ovarian cancer: a combined
exploratory analysis of 3 prospectively randomized phase 3
multicenter trials: by the Arbeitsgemeinschaft Gynaekologische
Onkologie Studiengruppe Ovarialkarzinom (AGO-OVAR) and
the Groupe d’Investigateurs Nationaux pour les Etudes des
Cancers de 1’Ovaire (GINECO). Cancer 2009;115:1234-44.

8 Risum S, Hogdall C, Loft A, et al. Prediction of suboptimal
primary cytoreduction in primary ovarian cancer with combined
positron emission tomography/computed tomography — a
prospective study. Gynecol Oncol 2008;108(2):265-70.

9 Vergote I, Marquette S, Amant F, Berteloot P, Neven P. Port-

site metastases after open laparoscopy: a study in 173 patients

with advanced ovarian carcinoma. Int J Gynecol Cancer 2005;

15:776-9.

Fagotti A, Fanfani F, Ludovisi M, et al. Role of laparoscopy to

assess the chance of optimal cytoreductive surgery in advanced

ovarian cancer: a pilot study. Gynecol Oncol 2005;96:729-35.

(=)}

3

foe]

o

-

21

22

23

24

25

26

27

28

29

30

3

—_

32

33

34

35

1 Vergote et al.

Angioli R, Paloia I, Zullo MA, et al. Diagnostic open laparoscopy
in the management of advanced ovarian cancer. Gynecol Oncol
2006 Mar;100(3):455-61.

Brun JL, Rouzier R, Uzan S, Darai E. External validation of a
laparoscopic-based score to evaluate resectability of advanced
ovarian cancers: clues for a simplified score. Gynecol Oncol
2008;110:354-59.

Van Dam PA, Decloedt J, Tjalma WA, Buytaert P, Becquaert D,
Vergote 1. Trocar implantation metastasis after laparoscopy in
patients with advanced ovarian cancer: can the risk be reduced?
Am J Obstet Gynecol 1999 Sept;181(3):536—41.

Onda T, Yoshikawa H, Yasugi T, et al. Patients with
ovarian carcinoma upstaged to stage III after systematic
lymphadenectomy have similar survival to Stage I/II patients
and superior survival to other Stage III patients. Cancer 1998
Oct 15;83(8):1555-60.

McGuire WP, Hoskins WJ, Brady MF, et al. Cyclophosphamide
and cisplatin compared with paclitaxel and cisplatin in patients
with stage III and stage IV ovarian cancer. N Engl J Med 1996;
334:1-6.

Muggia F, Braly PS, Brady MF, et al. Phase III randomized
study of cisplatin versus paclitaxel versus cisplatin and
paclitaxel in patients with suboptimal stage III or IV ovarian
cancer: a Gynecologic Oncology Group study. J Clin Oncol
2000;18:106—15.

Piccart MJ, Bertelsen K, James K, et al. Randomized intergroup
trial of cisplatin—paclitaxel versus cisplatin—cyclophosphamide
in women with advanced epithelial ovarian cancer: three-year
results. J Natl Cancer Inst 2000;92:699-708.

Vasey PA, Jayson GC, Gordon A, et al. Phase III randomized
trial of docetaxel—carboplatin versus paclitaxel-carboplatin as
first-line chemotherapy for ovarian carcinoma. J Natl Cancer
Inst 2004 Nov 17;96:1682-91.

Ozols RE, Bundy BN, Greer BE, et al. Phase II trial of carboplatin
and paclitaxel compared with cisplatin and paclitaxel in patients
with optimally resected Stage III ovarian cancer: a Gynecologic
Oncology Group study. J Clin Oncol 2003;21:3194-200.
Armstrong DK, Bundy B, Wenzel L, et al. Intraperitoneal
cisplatin and paclitaxel in ovarian cancer. N Engl J Med
2006;354:34—43.

Heintz APM, Odicino F, Maisonneuve P, et al. Carcinoma of the
ovary. FIGO 6th Annual Report on the Results of Treatment in
Gynecological Cancer. Int J Gynaecol Obstet 2006;95(Suppl 1):
S161-91.

Malley CD, Cress RD, Campleman SL, Leiserowitz GS. Survival
of Californian women with epithelial ovarian cancer, 1994—1996:
a population-based study. Gynecol Oncol 2003;91(3):608—15.
Schrag D, Earle C, Xu F, et al. Associations between hospital and
surgeon procedure volumes and patient outcomes after ovarian
cancer resection. J Natl Cancer Inst 2006,98(3):163—71.
Vernooij F, Heintz AP, Witteveen PO, van der Heiden-van
der Loo M, Coebergh JW, van der Graaf Y. Specialized care
and survival of ovarian cancer patients in The Netherlands:
nationwide cohort study. J Natl Cancer Inst 2008;100(6):399—
406.

Dewdney SB, Rimel BJ, Reinhart AJ, et al. The role of
neoadjuvant chemotherapy in the management of patients with
advanced stage ovarian cancer: survey results from members
of the Society of Gynaecologic Oncologists. Gynecol Oncol
2010 Oct;119(1):18-21.





