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Interval debulking surgery for advanced ovarian cancer: when,
how and why?
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Abstract: Ovarian cancer is the most fatal gynecological malignancy in developed areas. More than
two-thirds of women with ovarian cancer have advanced disease at diagnosis. The standard treatment for
advanced stage has been primary debulking surgery (PDS), aimed to achieve the complete resection of
macroscopic disease, followed by platinum-based chemotherapy. The absence of residual tumor after surgical
cytoreduction represents the most significant prognostic factor. The feasibility of complete cytoreduction
depends on the resectability of the tumor and the operability of patients, respectively related to the extension
of disease and patients’ comorbidities. For cases where PDS is not feasible for these reasons, an alternative
strategy was developed in the last decades, the so called interval debulking surgery (IDS). This pathway
consists of three or four courses of neoadjuvant platinum-based chemotherapy followed by IDS and a
completion of other three courses of platinum-based chemotherapy. Actually, it represents an effective option
to improve the rate of women who could benefit of a cytoreductive surgery. In this review we critically
explore the current literature and report the evidence about the role of IDS in the management of advanced

ovarian cancer, focusing on pros and cons of both strategies (PDS and IDS) and patients’ selection process.
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Introduction the majority of patients and to establish those who might

) ) benefit from adjuvant therapy, in the advanced stages (FIGO
Ovarian cancer is currently the seventh most common

stage III-IVb) in which the disease has spread beyond

cancer in women and the leading cancer-related cause of
gynecological mortality in developed countries. Furthermore,
ovarian cancer is diagnosed at an advanced stage in most
cases (75%) (1) and its symptoms are often vague and
underestimated by patients.

Because of this, the five-year European survival rate after
diagnosis is about 30-35% (2). However, while in the early
stages (FIGO stage I-1la) surgery may be sufficient to cure
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the pelvis, a combination of surgery with cytoreduction
effort and chemotherapy are necessary to obtain the best
prognosis (3).

The standard treatment of advanced ovarian cancer
(FIGO stage III-IV) currently consists of a primary
debulking surgery (PDS) via open surgery aimed to achieve
the complete resection of disease followed by adjuvant
platinum-based chemotherapy (4). Following the results of
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the study by Griffiths ez 4/. of 1975, a correlation between
overall survival (OS) and the size of residual tumor after
PDS was already known, and actually the tumor residue
represents the most significant prognostic factor, together
with other independent factors such as: age, performance
status, histological grade, FIGO stage and histotype (5,6).

Because of the importance of the residual tumor after PDS,
the definition of what makes debulking surgery “optimal”
has changed over time. In the past years the optimum was
considered to achieve when residual disease was no more
neoplastic implants <2 cm of maximum diameter; instead
today the goal is to reach no macroscopically detectable
disease at the end of the surgery, the so-called TRO (7).
Indeed, patients who achieved TRO have been shown to have
better survival than those with residual disease <1 cm (optimal
cytoreduction) and >1 cm (suboptimal cytoreduction) (6,8).

The feasibility of complete cytoreduction depends on the
resectability of the tumor and the operability of patients,
respectively related to the burden of disease and patients’
comorbidities, which might influence the tolerability of an
extensive radical surgery. Of note, no less important, are the
skills of the surgical team (9-12).

When PDS is not an option for any of the above
described reason a new strategy have been developed in the
last decades, the so called interval debulking surgery (IDS).
This pathway consists on the anticipation of platinum-
based chemotherapy (neoadjuvant treatment) followed
by radical surgery and subsequent completion of residual
chemotherapy. At present it represents an opportunity
to increase the rate of women who could benefit of a
cytoreductive surgery.

In this review we explore the current literature and
report the evidence about the adoption of IDS, focusing on
patients’ selection and the modality of this process.

Resectability criteria

Surgery with cytoreduction intent in advanced ovarian
cancer consists of several abdominal procedures to obtain
no macroscopic residual disease. For this reason, patients
should be referred to gynecologic oncology centers to have
access to a dedicated treatment including radical procedures,
such as peritonectomy, splenectomy, diaphragmatic
stripping or resection, partial liver resection, resection of
porta hepatic lesions or distal pancreatectomy (13).

Several studies have shown an increase of complete
resection when performing upper abdominal procedures
in debulking surgery, thus becoming crucial steps of the
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cytoreduction (14,15).

However, there are few cases where tumor is considered
per se unresectable. Here we report the most common
conditions:

s Diffuse carcinomatosis of small bowel;

% Diffuse deep involvement of small bowel

mesentery;
«»  Diffuse infiltration of stomach or duodenum;
% nvolvement of the head or large part of pancreas;
% Multiple hepatic metastasis (multisegmental);
% Multiple lung metastasis;
% Not resectable lymph node disease (e.g., thoracic);
«  Brain metastasis.

Operability criteria

Patients should undergo an appropriate work-up to estimate
their performance and nutritional status and to define their
comorbidities. This step is pivotal to predict the tolerance
for an extensive surgery.

Aletti et al. identified patients at higher risk of
perioperative complications and who might not benefit
of upfront surgery, based on four factors: (I) tumor
spread (tumor distribution including stage IV); (II) age
(>75 years); (III) performance status [American Society of
Anesthesiologists’ (ASA) classification >3]; (IV) preoperative
albumin (<3.0 g/dL). The combination of these factors
was correlated with too high surgical risks which are not

balanced with benefits from aggressive debulking (16).

IDS: current evidence

Even if PDS still represents the standard of care in case of
advanced ovarian cancer today, as early as the 1990s some
authors claimed a reduced benefit from primary “optimal”
cytoreduction in women with a large burden of disease and
poor performance status (17,18). Meanwhile, Vergote et al.
introduced a new treatment model depending on the extent
of the disease and the performance status, the so-called IDS.
The preliminary analysis of the above-mentioned authors
did not find a detrimental impact of the introduction of this
pathway in terms of OS despite a reduction in the rate of
PDS from 82% to 57% (18,19).

In 2007, Bristow et al. published a review of 26 non-
randomized studies that highlighted the inferiority of
NACT compared to PDS in terms of OS, but these were
mostly findings based on highly selected data and with a
high risk of intrinsic confounders, including both selection
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Table 1 Operative and oncological outcomes of four studies of PDS versus NACT-IDS

) ) Postoperative Postoperative = Complete Median Median
Studies Group Patients FIGO stage complications®  deaths®  resection (TR 0) PFS (months) OS (months)
EORTC 55971 (21) PDS 336  lIC 257 (76.5%); 22 % 2.5% 19.4% 12 29

IV 77 (22.9%)
NACT + IDS 334  |lIC 253 (75.7%); 6.4% 0.7% 51.2% 12 30
IV 81 (24.3%)
CHORUS (22) PDS 255 NC 175 (72%); 29 % 6% 17% 11 22.6
V41 (17%)
NACT + IDS 219 INC 145 (71%); 14% 0.5% 43% 12 241
IV 31 (15%)
JCOG 0602 (23,24) PDS 149 111100 (67.1%); 16 % 0.7% 31% 15.1 49
IV 49 (32.9%)
NACT + IDS 152 111105 (69.1%); 4.6% 0 64% 16.4 44.3
IV 47 (30.9%)
SCORPION (25) PDS 84 IIC 71 (84.5%); 24.3% 3.6 % 47.6% 15 41
IV 13 (15.5%) (late: 8.2%)*
NACT + IDS 87 (74 IDS) IlIC 79 (90.8%); 7.6% 0 67% 14 43

IV 8 (9.2%)

2 any grade 3 or 4 postoperative adverse event; °, within 28-30 days. *, including late complications (1-6 months). FIGO, International
Federation of Gynecology and Obstetrics; TR, residual tumor; PFS, progression free survival; OS, overall survival, PDS, primary debulking
surgery; NACT, neoadjuvant chemotherapy; IDS, interval debulking surgery.

and referral biases (20). The first randomized clinical
trials that demonstrated noninferiority of NACT + IDS
compared to PDS were in fact EORTC55971, published in
2010, and CHORUS, published in 2015 (Table I).

The EORTC included patients with tubo-ovarian or
primary peritoneal cancer stage IIIC-IV and randomized
them to receive PDS + adjuvant therapy for six cycles versus
three cycles of NACT + IDS. Despite the rate of complete
tumor resection was 19.4% in patients in the PDS arm, and
51.2% in the NACT arm, the results demonstrated similar
OS of NACT + IDS compared to PDS (30 vs. 29 months
respectively). The authors also concluded that the standard
of care for women with stage IIIB or earlier stages—a
group with a better prognosis than the study population—
remained primary cytoreductive surgery but those patients
with proven stage IIIC or IV disease might be considered
for neoadjuvant chemotherapy (21).

Subsequently, a retrospective analysis of the EORTC55971
attempted to distinguish, within the study population, four
subgroups based on two conditions: (I) the clinical stage,
(IT) the maximum size of the metastatic tumor locations.
Based on these criteria, the authors identified two groups
of patients who could clearly benefit from one type of
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treatment or the other: patients with FIGO stage IIIC and
maximum metastatic location size <45 mm would have
better survival after PDS, patients with stage FIGO IV and
maximum size of metastatic locations >45 mm would have
had better survival after NACT + IDS (26).

Later in time, the Chemotherapy or Upfront surgery
(CHORUY) trial, included patients with tubo-ovarian or
primary peritoneal cancer stage III-IV and randomized
them to receive PDS + adjuvant therapy for six courses
versus three-four courses of NACT + IDS. This trial
confirmed the non-inferiority of NACT + IDS compared to
PDS in terms of OS (24.1 vs. 22.6 months respectively) (22).
Again, the rate of complete tumor resection was lower (17%)
in patients in PDS arm than in the NACT arm (39%). In
both trials the extremely low rate of complete resection
with no residual disease in PDS arms was correlated to the
poor survival outcomes, instead the OS of NACT arms
were similar to those reported in previous studies.

One of the main advantages of NACT followed by
IDS is a reasonable reduction in surgical difficulty and a
decrease of postoperative complications, compared with
PDS. These benefits were further confirmed in patients
with poor performance status. Afterwards, in 2016 two
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randomized clinical trials explored the perioperative
morbidity and mortality in patients treated with PDS versus
NACT + IDS (Table 1). The JCOGO0602, randomized
301 patients to compare the surgical morbidity. The
authors showed that the NACT arm required less radical
surgery, shorter operative time and lower rate of abdominal
organ and distant metastases resection. Moreover, in the
NACT arm they found advantages in terms of blood/
ascites loss, albumin transfusion, and severe adverse events
after surgery (15.6% vs. 4.6%; P=0.003); as a consequence,
authors concluded that NACT treatment was less
invasive than PDS and could become the new standard of
treatment for advanced ovarian cancer (23). However, the
recent oncological results of this trial did not confirm the
noninferiority of NACT in terms of survival, the median
OS was 49 and 44.3 months in the PDS and NACT groups,
respectively (24).

The SCORPION trial randomized 171 patients to
PDS versus NACT + IDS to evaluate postoperative
complications, PFS; OS and quality of life (QoL) in patients
with very high tumor load assessed by a standardized
laparoscopic predictive index. Authors found that
perioperative moderate/severe morbidity as well as QoL
scores were favorable in NACT + IDS arm, probably
related to less complex surgery (27). However, NACT did
not show any survival advantage compared to PDS despite
the selection of patients with high tumor burden (25).

Therefore, it is reasonable to state that NACT + IDS
might be a favorable approach in selected cases. First,
NACT should reduce the size of the tumor burden to
obtain complete cytoreduction more easily and might
be an opportunity to optimise the patients prior to IDS,
increasing the performance status especially in elderly
patients (28). Particularly, a recent pooled data analysis of
both EORTC55971 and CHORUS trials demonstrated
a statistically significant advantage in progression-free
survival and OS with NACT and IDS compared with PDS
in the subgroup of patients diagnosed with stage IV disease
at presentation, high tumour burden (largest metastatic
tumor higher than 5 cm) and poor performance status (29).

Of note, a meta-analysis carried out by Bristow et al.
founded that each increase in pre-operative chemotherapy
cycles was associated with a decrease in median survival
time of 4.1 months, probably related to the development
of chemoresistance (30). In this regard, even some
retrospective data provided by Bogani et 4l., suggest that the
ideal timing for IDS should be after three cycles of NACT
since delaying the IDS to four cycles could worsen OS (31).
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Moreover, a recent multi-institutional retrospective review
analyzing patients who underwent a “delayed” IDS after
five or more cycles of chemotherapy demonstrate survival
benefit only if a complete resection is achieved (32).

Who and how: the role of laparoscopy

As previously reported, the majority of women with
epithelial ovarian cancer (75%) are diagnosed when their
disease is already at an advanced stage. So, considering the
different rates of complete cytoreduction, postoperative
morbidity and perioperative mortality of PDS versus
NACT + IDS, it is crucial to identify a tool to predict which
patients would benefit from one type of treatment or the
other.

Several studies have been performed to find predictors of
complete or optimal cytoreduction following PDS. Among
these, current non-invasive diagnostic methods including
physical examination, ultrasonography, abdominal computed
tomography, and serum tumor markers like CA125 and
carcinoembryonic antigen were found to be associated
with a relatively poor accuracy (33-36). On the other hand,
staging laparotomy is probably the most accurate way to
determine if the tumor load in the abdomen is too extensive
to achieve a complete macroscopic resection; however, this
method requires an open approach, which could be high
invasive intervention for diagnostic purposes only.

In this scenario, a diagnostic laparoscopy prior to
surgery seems to be a valid instrument to assess an accurate
prediction of optimal cytoreduction via a minimally invasive
approach (37). However, in the literature a huge variability
is reported in resectability rates following diagnostic
laparoscopy: Vergote er al. evidenced that diagnostic
laparoscopy contributed to select patients for primary
surgery giving optimal cytoreductive surgery (TR <0.5)
in 79% of cases (18); Angioli et al. reported complete
cytoreductive surgery (TR 0) in 96% of patients, whose
diagnostic laparoscopy showed tumor resectability (38);
Fagotti et al. reported optimal cytoreduction (TR <1 cm)
in only 61% of patients (39). Probably these differences in
resectability rates depend on the low reproducibility of the
used criteria, which might be driven by subjective individual
evaluations, often depending of surgeon’s expertise and own
judgement.

In 2008 Fagotti et al. proposed a laparoscopic score based
on the presence/absence of omental cake, peritoneal and
diaphragmatic extensive carcinosis, mesenteric retraction,
bowel and stomach infiltration, spleen and/or liver superficial
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metastasis. A comparison between laparoscopic and
laparotomic evaluation was performed in order to estimate
the positive predictive value (PPV), negative predictive
value (NPV), and accuracy rate for each parameter. The
overall accuracy rate of the laparoscopic procedure ranged
between 77.3%, in the case of bowel infiltration, and 100%
for peritoneal carcinosis. They assigned to each item an
index value of 2, so in the final model, a predictive index
score >8 identified patients undergoing suboptimal surgery
with a specificity of 100% (40). The score was first validated
by Brun et al; authors also proposed their simplified
laparoscopy-based score that resulted at least as accurate as
the Fagott score (41).

Laparoscopy may fail to adequately evaluate all patients
with advanced stages of ovarian cancer, for example adhesions
may impinge the inspection of the entire abdominal cavity
and some abdominal regions (the retrohepatic area, the
tendinous part of the diaphragm, the suprahepatic veins or
the retroperitoneal space) are difficult to assess. However,
the data reported above would seem to corroborate the
hypothesis that the limit in the evaluation of cytoreducibility
of ovarian cancer during a laparoscopy would not be
represented so much by the method itself, but rather by
the absence of an objective, systematic and reproducible
evaluation.

Few studies and a metanalysis have showed the feasibility
and safety of complete cytoreductive surgery via minimally
invasive surgery in selected ovarian cancer patients with
complete/partial response to neoadjuvant chemotherapy
(42,43). However, in absence of randomized trial and
data about the oncological safety, this approach should be
carefully considered in this scenario out of the diagnostic
purpose.

Conclusions

NACT represent an effective option for OC treatment;
however, at present, optimal management of patients with
advanced stage of disease is still debated. The current
evidence and guidelines support PDS when feasible. NACT
did not show any survival advantage compared to PDS even
in selected patients with high tumor load and remains an
alternative valid strategy in frail patients and when complete
resection might not be achieved in the upfront surgery.
The main advantages of this approach are the reduction of
perioperative morbidity and mortality and the improvement
of QoL. NACT should be not considered as an excuse to
avoid highly complex procedures; for this reason, patients
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should be referred to dedicated gynecologic oncology
centers with high expertise in radical surgery.

The ongoing Trial on Radical Upfront Surgery in
Advanced Ovarian Cancer (TRUST) has involved gynecologic
cancer centers with at least 50% complete resection rate in
upfront surgery (44). In a different way of the previous trials,
TRUST is focused on patients in whom it was possible to
achieve a complete resection with high surgical skills. We
hope the results of this trial could help in answering the open
questions on this topic.
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