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Abstract
Although it is assumed that the combination of chemo-
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therapy and radical surgery should be indicated in all
newly diagnosed advanced-stage ovarian cancer patients,
one of the main raised questions is how to select the
best strategy of initial treatment in this group of patients,
neoadjuvant chemotherapy followed by interval debulking
surgery or primary debulking surgery followed by adjuvant
chemotherapy. The selection criteria to offer one strategy
over the other as well as a stepwise patient selection
for initial treatment are described. Selecting the best
strategy of treatment in newly diagnosed advanced stage
ovarian cancer patients is a multifactorial and multidis-
ciplinary decision. Several factors should be taken into
consideration: (1) the disease factor, related to the
extension and localization of the disease as well as tumor
biology; (2) the patient factor, associated with patient
age, poor performance status, and co-morbidities; and
(3) institutional infrastructure factor, related to the lack
of prolonged operative time, an appropriate surgical
armamentarium, as well as well-equipped intensive care
units with well-trained personnel.

Key words: Ovarian cancer; Advanced stage; Primary
debulking surgery; Neoadjuvant chemotherapy; Patients’
selection
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Core tip: Selecting the best strategy of treatment in
newly diagnosed advanced-stage ovarian cancer patients
is @ multifactorial and multidisciplinary decision. Surgeries
performed by gynecologic oncologists with formal training
in cytoreductive techniques at referral centers are crucial
factors in obtaining better oncologic outcomes. However,
other factors such as clinical status of the patients, the
hospital’s infrastructure and equipment, as well as the
tumor biology of each individual patient should also be
taken into account before deciding on an initial strategy
of treatment in women with advanced-stage ovarian
cancer.
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strategy of treatment in newly diagnosed advanced-stage ovarian
cancer patients. World J Methodol 2015; 5(4): 196-202 Available
from: URL: http://www.wjgnet.com/2222-0682/full/v5/i4/196.
htm DOI: http://dx.doi.org/10.5662/wjm.v5.i4.196

INTRODUCTION

It is estimated that over 80% of women with ovarian
cancer are diagnosed at advanced stages, when the
disease is already extended in the abdominal cavity
or beyond. Primary complete debulking surgery (PDS)
followed by adjuvant chemotherapy is associated with the
best oncological outcome and is considered, therefore,
the standard of care!'l. Limitations, however, have been
postulated with respect to this treatment strategy. First,
patients with postoperative residual disease have no
meaningful impact on overall survival (0S)**. Second,
only in few cases is the complete primary cytoreduction
rate acceptable, and only when the procedure is performed
by experienced surgeons with extended formal training in
cytoreductive techniques. Third, PDS is associated with a
high incidence of postoperative complications®™®.

Consequently, an alternative strategy based on
neoadjuvant chemotherapy followed by interval debulking
surgery (NACT-IDS) has been proposed'’. Patients
receive three to four courses of platinum-taxanes NACT
and then, in the absence of progression disease, IDS is
performed. The proposed advantages include a reduced
risk of peri-operative morbidity, a higher rate of complete
tumor resection, and a contention that deferring the
initial attempt at surgical debulking does not compromise
survival®,

Nevertheless, there currently exist several controversies
regarding the best strategy of treatment™®'®’. Although it
is assumed that the combination of chemotherapy and
radical surgery should be indicated in all newly diagnosed
advanced-stage ovarian cancer patients, one of the main
questions raised is how to select the best strategy for initial
treatment in this group of patients, a topic that will be the
focus of this review.

STEPWISE PATIENT SELECTION FOR
NACT OR PDS

An algorithm of management for newly suspected or
diagnosed advanced-stage ovarian cancer patients has
been developed at the Instituto Valenciano de Oncologia
(IVO), Valencia, Spain. Hence, patients are initially
evaluated with computer tomography (CT) of thorax-
abdomen and pelvis, plus tumor markers including
CA-125, CA-19.9, and CEA.

Pre-operative tumor markers can also provide
additional information to allow discrimination between
an ovarian or extra-ovarian origin of peritoneal
carcinomatosis. In this case, if the CA-125 (UL/mL)/CEA
(ng/mL) ratio is < 25, mammography and endoscopy
are mandatory to exclude primary breast, gastric, or
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colon cancer™ (Figure 1). The main aim of the pre-
operative CT scan is to localize intra-abdominal disease
at non-resectable structures such as liver hilium, celiac
trunk, superior mesenteric artery, supra-renal lymph
node metastases, and intrahepatic metastases; as well
as to identify extra-abdominal disease.

In cases of non-resectable disease at CT scan or
in patients older than 75, with poor status or surgical
contraindications, a core biopsy or a diagnostic laparo-
scopy with biopsy is performed to obtain a tissue
sample. If the final diagnosis confirms an epithelial
ovarian carcinoma, NACT is indicated. According to
our series, a total of 30% of patients would receive
NACT at this point. In the absence of the previously
mentioned criteria, a mini-laparotomy is performed to
rule out any extended small bowel carcinomatosis and
mesentery roof retraction. These findings are present in
10% of cases, a tumor biopsy is performed and NACT is
started in these patients a few days later (Figure 1). The
remaining 90% of our patients undergo complete PDS,
following the surgical step-wise description detailed
elsewhere!*?,

Patients undergoing NACT receive 3 courses of carb-
oplatin/paclitaxel intravenously every 3 wk, and are then
evaluated by using clinical examination, CA-125 and CT
scan. Women with a partial response undergo IDS in
an attempt to complete tumor resection. Second-line
chemotherapy or inclusion in clinical trials is proposed to
women with stable disease or progression to NACT.

DISCUSSION

Role of primary complete cytoreduction

Complete resection of all macroscopic disease at prim-
ary debulking surgery is the single most important
independent prognostic factor in women with advanced
ovarian cancer>*%*™], The definition of “optimal” cytore-
duction has been the subject of debate for decades.
Therefore, optimal residual disease, such as that
measuring 1-2 cm in diameter, has been traditionally
considered™®, However, a significant improvement in
survival after complete tumor resection at the time of
primary surgical cytoreduction has been observed®™*.
Thus, according to the last Gynecological Cancer Inter
Group (GCIG) consensus conference, cytoreduction should
be dassified as “complete”, without residual disease”; or
“incomplete”, if residual disease is left at the end of the
surgery. In addition, the consensus established that the
aim of surgical debulking should be to obtain a complete
tumor resection™. The final decision as to whether
or not to perform a tumor debulking depends on the
surgeon’s training and confidence in the majority of her
or his operations on patients™”. A great body of evidence
suggests that patients operated on by gynecologic
oncologists with formal training in cytoreductive techniques
are more likely to undergo a complete cytoreduction in
comparison to those treated by general gynecologists
or general surgeons, with significantly better oncologic
outcome!®'!, Therefore, the main worldwide
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Women with suspected advanced stage ovarian cancer ‘

Study period: April, 2013 to June, 2014

Tumoral markers (CA 125; CA 19.9; CA 15.3; CEA)

CA-125:CEA ratio: < 25

Normal

l 39 patients

CT (Thorax-abdomen and pelvis)

Extra-abdominal disease/intra-hepatic nodules
_~ Poor performance status
Surgical contraindications/advanced patients' age
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Yes 12 (30%)

(Core biopsy/laparoscopy)

No 27 (70%)

Mini-laparotomy

! l

Extended small bowel Complete
carcinomatosis Primary cytoreduction
Mesentery roof retracted feasible

l 3 (12%) l 24 (88%)

Neoadjuvant chemotherapy
(3 cycles of IV carboplatin/paclitaxel)

Primary cytoreduction

|

Progression

Second line chemotherapy
Phase I Clinical trials

}

Response (partial/complete)
Stable disease

Figure 1 Stepwise management of women with suspected advanced-stage ovarian cancer. CT: Computer tomography.

consensust? states that gynecologic oncologists should
make the decision regarding whether to start treatment
with PDS or NACT in patients with advanced-stage ovarian
cancer.

The decision regarding the initial strategy of treat-
ment, based on NACT or PDS, in women with advanced
ovarian cancer has been largely debated. A large meta-
analysis involving 6885 patients in 53 studies after PDS
demonstrated that each 10% increase in cytoreduction
correlated with a 5.5% increase in median survival time.
Patients with 75% or greater maximal cytoreductive
efforts had a median survival of 37 mo compared
with a 23 mo for patients with 25% or less maximal
effort*!. On the other hand, Bristow et ai*® studied 835
patients in 22 cohorts with advanced ovarian cancer
who received NACT. The study showed a median OS
of 24.5 mo, range 10-42 mo. Despite the fact that this
rate was shorter than what was obtained after PDS,
this comparison should be taken with caution given that
a bias upon the selection of patients to receive NACT
might exist. On the basis regarding the extension of
the disease or performance status, within patients who
underwent NACT might have a worse prognosis.

The results of the first randomized controlled trial
(RCT) in patients with ovarian cancer FIGO stage III
C-IV of the European Organization for Treatment and
Research (EORTC) and the National Cancer Institute of
Canada, comparing PDS vs NACT-IDS, were published
in 2010™Y, The authors randomized 718 patients with
stage MM C-IV ovarian cancer, excluding I C by node

Baishidenge ~ WIM | www.wjgnet.com

198

metastases only. Surgical time was 180 min in both arms
and the median OS and progression-free survival was
30 mo and 12 mo, respectively, in the two arms. One
of the main criticisms of the EORTC trial was, however,
that NACT was compared to a weak PDS arm. The study
was conducted in non-selected centers, achieving a
median OS of 30 mo, with a complete cytoreduction rate
in the PDS arm of 21%. A similar RCT performed in 87
hospitals in the United Kingdom and New Zealand found
the same results®®", It is interesting to note that these
rates are markedly inferior to the outcomes reported by
other international multicenter studies®*. When surgery
is performed at referral oncologic centers by well-trained
surgeons, the complete primary cytoreduction rate can
be over 40%-50%, with a median 5-year OS of 50-60
m0[2,5,6].

Despite the fact that the radicalness of the surgery
is the most important factor to obtain a better oncologic
outcome, other issues should also be taken into acc-
ount. These factors include: (1) the time since the
first visit of the patient to the commencement of the
treatment; (2) the time from the hospital discharge
after primary or interval debulking surgery to the
initiation of adjuvant chemotherapy. Median time should
not exceed 40 d, a longer period of time is related
with a high incidence of postoperative complications;
(3) the number of cycles in relation to neoadjuvant
chemotherapy, should not be more than four; and (4)
the time from the end of neoadjuvant chemotherapy to
interval debulking surgery.
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Table 1 Factors associated with cytoreduction rate

Factor Characteristic

Surgeon Adequate skills and training in cytoreductive
techniques

Disease Extension and localization of the disease
Tumor biology

Patient Advanced age
Comorbidities

Poor performance status

Ovarian cancer multidisciplinary surgical team
Availability of prolonged operative time
Appropriate surgical armamentarium
Well-trained ICU personnel

Well-equipped ICU capability

Institutional
infrastructure

ICU: Intensive care unit.

Whether tumor biology or maximal up-front cytor-
eduction surgery is the most important determinant
for better outcomes is being largely debated. At same
time that some studies found cytoreduction removal
of visible disease had a more significant impact on
survival than the extent of the disease before surgery'?,
other studies observed opposite results!®. Thus,
other factors should be taken into consideration in
an attempt to classify ovarian tumors as with “bad”
or “good” prognosis. Recent molecular studies, using
microarray analysis, have associated overall survival
with gene expression profiles in ovarian cancer patients
after up-front surgical treatment®", Although future
large analysis should confirm these findings, it should
be expected that molecular studies using genes and
proteomic pattern might represent the tools to select
patients for the best individual treatment rather than
to generalize one strategy over the other for all women
with ovarian cancer.

However, beyond the surgeon factor previously
described, the cytoreduction rate is also associated to
other variables such as: (1) the disease factor, related
to the extension and localization of the disease as well
as tumor biology; (2) the patient factor, associated with
patient age, poor performance status, and co-morbidities;
and (3) institutional infrastructure factor, related to the
lack of prolonged operative time, an appropriate surgical
armamentarium, as well as well-equipped Intensive
Care Units with well-trained personnel™**?! (Table 1).
It is crucial, moreover, to establish an adequate ovarian
cancer multidisciplinary surgical team that includes other
specialists such as general surgeons, anesthesiologists,
infectologists, etc. (Figure 2).

Pre-operative evaluation in women with suspected
advanced stage ovarian cancer

CT scan is recommended as the most appropriate
imaging test prior to treatment planning in women
with a suspected advanced stage ovarian cancer®.
However, limitations with CT scan have been associated
with its inability to accurately predict extensive serosal
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and mesenteric disease™, and as it was previously
described, these anatomical localizations are major
limits to obtaining a complete cytoreduction. In fact,
several models were developed to predict suboptimal
cytoreduction by using CT scan parameters, but with
very poor outcome*>,

Clinical studies have also evaluated the role of
positron emission tomography (PET) and PET/CT as part
of pre-operative evaluation in women with advanced-
stage ovarian cancer”". However, based on the available
literature, there is still no evidence that PET or PET/CT
works better than CT in detecting the extension of
primary ovarian cancer”".

Diffusion-weighted magnetic resonance imaging
(DW-MRI) is another tool under investigation used to
predict resectability in women with advanced-stage
ovarian cancer. The evidence for using the DW-MRI in
improving detection of the true extent of the disease
seems promising. The utility of DW-MRI in predicting
intra-abdominal spreading in women with ovarian cancer
has recently been evaluated in some investigations®®>>*.
A recent study of 32 patients with ovarian cancer found
the main gains of using DW-MRI were the detection of
bowel serosal and mesenteric disease, with an accuracy
for detection of peritoneal disease of 91% on DW-MRI
compared with 75% on CT and 71% on FDG-PET/CT>*.
The results of this technique do appear to be promising
for improving the detection of small volume-diffuse
peritoneal disease. This encouraged data from a small
number of studies; however, it should be prospectively
evaluated and validated with a larger sample of patients
to establish stronger conclusions in this regard.

Additional clinical factors can help surgeons to
identify high-risk patients with postoperative complications
and mortality after primary cytoreductive surgery. Two
studies tried to correlate clinical factors with increased
risk for postoperative morbidity after primary cytor-
eduction®, The studies observed for those aged
over 75 together with either FIGO stage Il or IV and
coincident comorbidity™*; or aged over 75 combined
with serum albumin < 3 g/dL or ASA score of at least 3
and high initial tumor burden (FIGO IV or high volume
FIGO M C)P® identifies a subgroup of 7%-12% of
patients with advanced ovarian cancer where upfront
debulking surgery is associated with unacceptably high
rates of morbidity and peri-operative mortality.

Laparoscopy vs laparotomy to evaluate the intra-
abdominal extension of the disease
The majority of women receive either NACT or PDS
based upon tumor extension and on estimated tumor
resectability™”). As has been previously detailed, there
is no current imaging tool that can predict complete
cytoreduction in women with advanced-stage ovarian
cancer. Therefore, a direct laparoscopic or laparotomic
assessment of the abdominal cavity is sometimes
needed.

A pre-treatment laparoscopic score to predict tumor
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Gynecologic
Oncologist

surgery
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Figure 2 Multidisciplinary surgical team for treating women with
advanced-stage ovarian cancer. ICU: Intensive care unit.
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resectability was developed at a referral Italian cancer
center™!, This model established a predictive index
value (PIV) with punctuation between 0-2 if tumors
were present or not in specific areas of the pelvis
and the abdomen. A score of 2 corresponded when
the parameters were present, and score of 0 when
they were absent. The study found that a predictive
index value = 8 resulted in a predictive probability of
cytoreduction to less than 1 cm of zero (specificity of
100%), thus, avoiding unnecessary laparotomies. The
PIV of the laparoscopic evaluation was then validated
at 4 Italian Satellite Centers™® and, more recently, the
prognostic value of the laparoscopy-based-score was
also established™, However, despite the fact that this
strategy seems to be promising, some open questions
still need to be clarified before its implementation
into clinical practice: (1) the definition of each item is
subjective, including terms such as “Unresectable
massive peritoneal involvement plus milliary pattern of
distribution” or “Obvious neoplastic involvement of the
gastric wall”; (2) the oncologic impact of the missed
assessment of the retroperitoneum is unknown; and
(3) the model does not take into consideration clinical
factors such as age, performance status or comorbidity.
There are currently three ongoing trials which will probably
answer some of these questions™*”,

By using our algorithm, the evaluation of complete
resectability is performed by a periumbilical longitudinal
10-cm mini-laparotomy instead of laparoscopy. By this
approach, a surgeon'’s hand can be introduced into the
abdominal cavity to carefully determine the extension of
the disease on the liver surface, abdominal wall, hilium
of the spleen and pancreatic tail, as well as the anterior
stomach surface. In addition, this maneuver allows
palpation of the most critical area of unresectability, such
as liver hilium, celiac trunk, the mesenterium and the
small bowel surface. This is a 40-min intervention with
very low morbidity, allowing patients to start NACT 10-15
d later.

Internal
medicine

9

Surgical steps to obtain complete tumor resection

At our center; if complete tumor resectability is possible
at the time of mini-laparotomy, patients undergo an
immediate xipho-pubic midline incision with full exposure
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of the abomino-pelvic organs in order to establish the
true extent of the disease. In this sense, before starting
the removal of the disease, a stepwise systematic
evaluation of the abdominal cavity is performed in
order to avoid the so-called “point of no return” with
unnecessary patient morbidity!*?. This standardized
strategy has been well described previously!?, and
includes two points of stop-or-go decisions. Initially, the
ligamentum falciforme is resected, and the peritoneum
of the paracolic gutters and the omentum are dissected
from the transverse colon. Then, the lesser sac is opened
allowing the evaluation of the pancreas, the truncus
coeliacus, the liver, and the hepatoduodenal ligament
with portal vein, hepatic artery and ductus choledochus.
If a non-resectable tumor is present, surgery is stopped.
If not, the second point of decision is the evaluation of
the radix mesenterii and the small bowel surface by
dissecting the adhesions and separating the small bowel
from the colon and the greater omentum™2.

CENTRALIZATION OF CARE

Surgical training plays a crucial role in treating women
with advanced-stage ovarian cancer™®, Given the com-
plexity of surgical procedures in obtaining a complete
primary cytoreduction, as well as its positive impact on
OS, not surprisingly, many studies from several countries
have shown better OS when ovarian cancer patients
were initially operated by a gynecologic oncologist rather
than general gynecologist™****! or general surgeon*.,
Several authors have proposed the centralization
of care of ovarian cancer™***?*! a5 an approach for
improving the quality of care and outcomes. The main
demonstrated benefits include better optimal cytoreduction
ratel***”! better chemotherapeutic administration rate
and schemes™**!, and better overall quality of treatment;
therefore, improving the patient’s quality of life. Thus, in
comparison with unspecialized hospitals, patients who
receive care at specialized centers may prolong their OS
by almost a year'®*!, Nevertheless, despite these clear
advantages and according to population-based studies,
fewer than 40% of patients with ovarian cancer have
access to a specialized center in developed countriest****,
More recently, a study-population performed in California,
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United States, demonstrated that only 4% of women with
advanced-stage ovarian cancer were operated on by high-
volume physicians at high-volume teaching hospitals''..

CONCLUSION

Selecting the best strategy for treatment in newly
diagnosed advanced-stage ovarian cancer patients is a
multifactorial and multidisciplinary decision. Surgeries
performed by gynecologic oncologists with formal training
in cytoreductive techniques at referral centers are crucial
factors in obtaining better oncologic outcomes. However,
other factors such as clinical status of the patients,
hospital infrastructure and equipment, as well as tumor
biology of each individual patient should also be taken
into account before deciding on an initial strategy of
treatment in women with advanced-stage ovarian cancer.
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