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Abstract

The standard of care advanced ovarian cancer is complete surgical cytoredution followed by systemic chemotherapy. Most important factor is the correct

pre-surgical staging in order to choice the optimal therapeutic route. Complete tumor cytoreduction has shown an improvement in survival. Optimism

patient selection for primary cytoreduction, the role of neo-adjuvant chemotherapy with interval cytoreduction and the role of secondary cytoreduction

in relapse disease are the main topics of this article.
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Introduction

Ovarian cancer remains a lethal cancer among the women and
is the 7 most common cancer and the 8" cause of death worldwide
[1]. Every year 300.000 new cases and 158.000 deaths are observed
all around the world. Despite of multitude of genomic and medical
advances in the understanding and management of E.O.C. over the
past 20 years, the primary cytoreductive surgery remains one of the
most important prognostic factors for overall survival [2]. Ovarian
cancer arises from ovarian surface and spreads by exfoliation or
through the abdominal or pelvic lymphatic system, finally cancer
cells initially implant throughout the pelvis, right parabolic gutter and
across the right diaphragm to the great omentum and gastrointestinal
organs [3,4].

Therefore complete resection of all visible disease has become the
goal standard of surgery [5]. There are 3 types of surgery. Primary
cytoreduction, when the disease is removed upfront before any
treatment, interval cytoreduction after 3 or 4 cycles of neo-adjuvant
chemotherapy and secondary cytoreduction for the cases of cancer
rearrange.

Primary Cytoreduction

The treatment of a new diagnosis of ovarian cancer is a complete
cytoreductive surgery and platinum/taxane systemic chemotherapy
followed by maintenance therapy with PARP inhibitors or
bevacizumab.

Cytoreduction may include a variety of surgical procedures, as
peritonectonies, as described by Sugarbaker in middle 90’s [6]. Some
times in 30-50% of cases recto sigmoid resections is necessary [7].
The completeness of cytoreduction in most important factor which
improves the overall survival and depends on the location of tumor
spread (upper abdomen), surgical team experience and patients
performance status and comorbidities [8]. Complete Ro (CCo)
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cytoreduction offers a longest median overall survival 64 months
versus 29 months in women with less of 1 cm residual disease.
This aggressive surgery is associated with increased morbidity but
not increase mortality [9]. Laparoscopy is a useful tool to predict
cytoreduction feasibility and outcomes. The evaluation of peritoneal
cancer index (PCI) score to evaluate the achievement of Completeness
of Cytoreduction zero (CCo) is the main procedure in our institution.
Patient with E.O.C. and laparoscopic PCI less than 12 is the main
factor to perform primary cytoreduction [10].

Fagotti et al. [11,12] proposed a Predictive Index Value
(PIV) based on objective parameters determined during the pre-
cytoreduction laparoscopy. With this modal, the likelihood that a
patient would have a suboptimal surgical result (PPV) is 100% with
a PIV28. They evaluated several features and gave to them a score:
peritoneal carcinomatosis (score 0 for carcinomatosis involving a
limited area and surgically removable by peritonectomy; score 2 for
unrespectable massive peritoneal involvement and with a military
pattern of distribution), diaphragmatic disease (score 0 for no
infiltrating carcinomatosis and no nodules confluent with the most
part of the diaphragmatic surface;) score 2 for widespread infiltrating
carcinomatosis and no nodules confluent with the most part of the
diaphragmatic surface), mesenteric disease (score 0 for no large
infiltrating nodules and no involvement of the root of the mesentery
as would be indicated by limited movement of the various intestinal
segments; score 2 for large infiltrating nodules or involvement of the
root of the mesentery indicated by limited movement of the various
intestinal segments), omental disease (score 0 for no tumour diffusion
observed along the omentum up to the large stomach curvature; score
2 for tumour diffusion observed along the omentum up to the large
stomach curvature), bowel infiltration (score 0 for no bowel resection
was assumed and no military carcinomatosis on the ansae observed;
score 2 for bowel resection assumed or military carcinomatosis on
the ansae observed), stomach infiltration (score 0 for no obvious
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neoplastic involvement of the gastric wall; score 2 for obvious
neoplastic involvement of the gastric wall) and liver metastases (score
0 for no surface lesions; score 2 for any surface lesion).

Two main anatomical areas are important during primary
cytoreduction, the mesenteric roof and disease above the diaphragm.
In our institution for all mesenteric areas we destroy the implants
with ablation using argon beam coagulator as useful adjunct
to traditional surgery. The diaphragmatic stripping is the main
procedure used in upper abdominal cytoreductive surgery with a 10-
15 % of diaphragmatic partial resection [13]. In conclusion primary
cytoreduction can be done in the primary setting of treatment for
advanced ovarian cancer in an experience surgical unit.

Interval Cytoreduction

In many patients some factors makes primary cytoreduction
difficult to achieve complete (CCo) resection. These patients are
candidates for neoadjuvant chemotherapy. The role of neoadjuvant
chemotherapy is to improve the perioperative morbidity and down
staging the tumor to achieve optimal results. A potential problem
using chemotherapy before surgery is the formation of fibrosis and
liver chemo sensitivity (chemo-liver) which will make the operation
more difficult [14].

Thera are two randomized, controlled, prospective trials
conducted by the (EORTC) and The Medical Research Council
(MRC) Clinical trials Unit, which show no significant differences
in overall survival between the groups with primary cytoreductive
surgery and the one with neoadjuvant chemotherapy before surgery.
Vergote et al. (14), showed no differences in mortality between the
groups that underwent incomplete primary cytoreduction and the
one that received neoadjuvant treatment before surgery. The median
overall survival (OS) was 29 months and 30 months, respectively.
The median progression free survival (PFS) was 12 months for both
groups. The overall survival was higher in the group who achieved
complete primary surgery. The most frequent sites for residual disease
after primary or interval surgery are the diaphragm, the abdominal
peritoneum and the pelvis (pouch of Douglas, uterus, bladder, rectum,
and sigmoid).

The laparoscopy-based score of Fagotti et al. [15] has an
important role in the prediction of optimal cytoreduction among
women undergoing interval cytoreductive surgery. With a PIV>4, the
probability of optimally resecting the disease at laparotomy was equal
to 0. Within the rate of 3-6 cycles, each incremental chemotherapy
cycle was associated with a decrease in 40.1 months in median
survival, so the surgery ought to be done as early in the treatment
programme as possible [16]. Some guides recommend three cycles
of chemotherapy. After this, patients undergo surgery, and receive
another three cycles after it [17]. In conclusion the performance
status, co-morbidities and surgeon experience are the main factors to
decision for apply neoadjuvant chemotherapy.

Secondary Cytoreduction

Almost more than 50% of patients with EOC will have a recurrence.
Recurrent ovarian cancer is treatable but rarely curable. (RR) The
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recurrent rates depend on the stage at initial diagnosis reaching 10%
in stage I, 30% in stage II, 70-90% for stage IIT and 90-95% for stage IV
(10). The main factor of recurrence is the tumor biology, the chemo
sensitivity and the completeness of primary/interval cytoreduction.
Recently our group demonstrates that a statistical significant
difference in survival relapse ovarian cancer between RESIDUAL
(incomplete cytoreduction) disease and RECURRENT (after CCo
reaction) disease (9). There are four types of patients depending on
the recurrence (16): the ones who progress during the chemotherapy
treatment, called platinum-refractory patients; the ones who progress
in the first 6 months after the drug treatment, called platinum-
resistant patients [18]. The ROVAR score [19] includes four variable
and is designed for predicting recurrence after primary treatment with
surgical cytoreduction and platinum-based chemotherapy. These four
variables are tumour stage at diagnosis, tumour grade at diagnosis,
CA 125 serum levels at diagnosis and the presence of residual disease
on CT scan after chemotherapy treatment. The ROVAR score has a
sensibility and specificity of 94% and 61%, respectively. It is suggested
by some researchers as it is not still validated. The most important
theoretical result concerning the benefit of secondary cytoreduction
is more likely to be effective and removal of poor vascularized disease,
eliminating pharmacological sanctuarities. A study by Van de Laar
et al. [20], in which two predictive models of complete secondary
cytoreductive surgery were evaluated, showed that a good performance
status and the absence of ascites were two prognostic factors associated
with complete secondary surgery. They conclude that more studies are
needed before these two predictive models can be applied in daily
clinical practice. This study also showed the importance of complete
secondary cytoreduction surgery, with a better survival rate in patients
with complete resection than in patients who underwent incomplete
secondary cytoreductive surgery.

Chi et al. [21] give guidelines and selection criteria to select
patients for secondary cytoreduction in recurrent, platinum-sensitive
EOC. The goal is to achieve less than 0.5 cm residual disease. For
operable patients, the selection criteria suggested are as follows: for
patients with only one site of recurrence, with a disease-free interval
of 6 months, secondary cytoreduction is the best option; from patients
with multiple recurrence sites but no carcinomatosis with a disease-
free interval of 12 months, secondary cytoreduction must be offered;
and, for patients with carcinomatosis who have a disease-free interval
of at least 30 months secondary cytoreduction is also beneficial. They
do not recommend offering secondary cytoreduction to patients who
have a disease-free interval from 6 to 12 months with carcinomatosis.
For patients who have multiple sites of recurrence and a disease-
free interval from 6 to 12 months or who have carcinomatoiss with
a disease-free interval of 13 to 30 months, secondary cytoreduction
may be considered, and the decision may be individualized based on
various factors, such as the exact disease-free interval (closer to 6 or to
30 months), patients age, performance status, overall general medical
condition, and the patient’s preferences.

Response rate to second line chemotherapy after recurrence
for platinum-sensitive patients is 30% or more, while for platinum-
resistant patients, the response rate is lower (from 10 to 25%) [22].
Braicu et al. [23] compared primary with secondary cytoreduction.
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Complete tumour debulking was achieved more often during primary
surgery (77% vs. 50%) with equivalent morbidity, but with maximal
surgical effort, residual effort, residual tumour significantly correlates
between the two procedures. Residual tumour after primary surgery
was related with residual tomour after secondary cytoreduction.
Patients with recurrence have significantly higher rates of involvement
of the gastric serosa, serosa of small bowel, and mesentery. As shown,
there are heterogeneous opinions and results of different studies.
There are two multicentric and international studies, GOG 213 (a
phase-III randomized controlled trial of carboplatin and paclitaxel
alone or in combination with bevacizumab followed by bevacizumab
and secondary cytoreduction surgery in platinum-sensitive recurrent
ovarian, peritoneal primary and fallopian tube cancer) and DESKOP
III AGO-OVAR (a randomized trial evaluating cytoreductive surgery
in patients with platinum-sensitive recurrent ovarian cancer) that
will define the results and indications in this heterogeneous group of
patients.

Future Directions

There are five main types of ovarian carcinoma based on
molecular genetic alterations that account for the 95% of the cases:
high-grade serous (70%), endometrioid (10%), clear cell (10%),
mucinous (3%), and low-grade serous carcinomas (<5%) [24]. They
all have different epidemiology, genetic risk factors, precursor lesions,
patterns of spread, molecular events during oncogenesis, response
to chemotherapy, and prognosis. The different cellular mechanisms
associated with ovarian oncogenesis and progression are that target of
this new therapies [24]. There are other new molecular therapies being
developed: antifolate receptor-mediated therapies (ferletuzumab,
EC 145), death receptor-mediated (conatumumab) and histone and
histone deacetylase (HDAC) inhibitors (vorinostat, valproic acid).
In addition, antibody-based tumour vaccines and cytokine-based
therapies have verified an improvement in host immune activity in
order to eradicate cancer cells [25,26].
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