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ABSTRACT
Epithelial ovarian cancer is the sixth most common cancer

in women in the US and still remains the most lethal of 
gynecologic cancers. Diagnosis at an advanced stage and
development of resistance to chemotherapy, despite re m a r k-
able initial chemosensitivity, account for the grim overall
p rognosis in these patients. Surg e ry still remains the corn e r-
stone for the diagnosis and the management of this disease.
In patients with apparently early disease, it is critical to 
p e rf o rm thorough surgical staging to define the subset of
patients who would benefit from adjuvant chemotherapy.
P re s e rvation of the uterus and the uninvolved contralateral
adnexa is acceptable in selected patients. In advanced 
disease, aggressive cytoreductive surg e ry is associated with
i m p roved response to chemotherapy, prolonged disease-fre e
s u rvival, and overall survival. The timing of debulking and
the extent of debulking are discussed.
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I N T R O D U C T I O N
The American Cancer Society estimates that ovarian

cancer is diagnosed in 25,000 American women each year
and 14,000 die of this disease annually.1 Because re c u rre n t
disease has developed resistance to chemotherapy, the 
5-year survival of ovarian cancer still remains grim.2

H o w e v e r, important advances have been made in the short -
and mid-term survival of ovarian cancer. In appro x i m a t e l y
two of every three women with ovarian cancer, the disease is
diagnosed at an advanced stage, which reflects the lack of
e ffective screening tools for the early detection of ovarian
c a n c e r. Even CA-125, the best serum marker available to
the clinician, is not elevated in roughly half of stage I 
ovarian cancers,5 and its elevation in premenopausal women
is almost meaningless. The combined use of CA-125

marker screening and pelvic ultrasound can detect 
subclinical ovarian cancers, but more than half of these
cases are already stage III diseases.4 , 5 Intense investigative
work is currently ongoing to identify valuable serum 
markers for the early detection of ovarian cancer.

S u rg e ry still remains the cornerstone for the diagnosis
and the management of this disease.6 The present review 
will summarize both the theoretical rationale and the 
accumulated clinical experience supporting the fundamen-
tal role of surg e ry in the management of ovarian cancer and
will present diff e rent approaches that are available for the
t reatment of this disease.

A P PA R E N T LY EARLY EPITHELIAL 
O VARIAN CANCER 

Rationale for staging
A p p roximately 20% of ovarian cancers are limited to the

ovaries at presentation (stage I), while in another 15%, the
tumor extends locally within the pelvis (stage II). Of
patients with cancer that appears confined to the ovaries at
initial exploration, 35% will be given a higher stage after
s u rgical exploration and staging. Approximately 15% of
patients with apparent stage I disease will be given a
higher stage on the basis of peritoneal cytology re s u l t s ,7

another 7% will have occult disease in the peritoneum or
the omentum, and 13% will be given a higher stage on the
basis of results from re t roperitoneal pelvic or aortic lymph
node dissection. Nearly half of patients with occult
metastatic disease experience tumor re c u rrence. Because
adjuvant platinum-based chemotherapy has been proven 
to extend the pro g re s s i o n - f ree interval in patients at high
risk, surgical staging provides critical information which
a ffects the outcome of the disease.8 , 9 Yet, too often the 
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Obtain an overview of the available options in the surgical management of epithelial ovarian cancer.

EDUCATIONAL OBJECTIVE

� A patient with clinical findings suggestive of ovarian cancer should be re f e rred for surg e ry to a a formally trained gynecologic oncologist, as 
statistics show that she will receive superior care and have a better outcome.

� Optimal surgical cytoreduction is associated with better response to chemotherapy.
� Neoadjuvant therapy followed by interval debulking may be beneficial for selected patients with likely unresectable disease or unstable medical status.
� P roper counseling of the patient with ovarian cancer is necessary to make appropriate decisions with respect to ovarian and uterine pre s e rvation in

early disease, aggressive debulking surg e ry in advanced disease, and surgical palliation in re c u rrent chemotherapy-resistant disease.
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initial evaluation of patients with appare n t l y
confined ovarian cancer is incomplete due to
inadequate staging. One re t rospective analy-
sis of the adequacy of staging in appro x i-
mately 300 women with ovarian cancer
showed that in cases in which surg e ry was
p e rf o rmed by a general surgeon, 65% were
inadequately staged. In cases in which
s u rg e ry was perf o rmed by a gynecologist,
50% were inadequately staged. However, in
cases in which surg e ry was perf o rmed by a
gynecologic oncologist, only 3% were inade-
quately staged.1 0 R e c e n t l y, Munoz and col-
leagues reviewed the pattern of care re c e i v e d
by women with epithelial ovarian cancer in 
the United States and concluded that of the
women in whom presumed early ovarian 
cancer was diagnosed, only 10% received an
a p p ropriate diagnostic work-up, while the
remaining 90% did not receive histopatho-
logic confirmation or lymph node dissection.1 1

S u rgical options
In virtually every patient with early stage

ovarian cancer, initial surgical exploration is
p rompted by radiographic evidence of an
adnexal mass in which malignancy may be
suspected. Surgical exploration is perf o rm e d
first to determine the diagnosis, then to 
evaluate the extent of the disease and re m o v e
tumors. Many clinicians approach a solitary
ovarian mass laparoscopically in the absence
of suspicious radiographic findings and 
an elevated CA-125 level. A re t rospective 
analysis of premenopausal as well as post-
menopausal patients with ovarian masses that
radiographically do not suggest malignancy
indicates that only a very small percentage of
such masses are actually malignant.1 2 T h u s
an initial laparoscopic approach is justifi-
a b l e .1 3 , 1 4 H o w e v e r, laparoscopic drainage of an
ovarian cyst that may be malignant is never
justifiable because the extremely high 
re c u rrence rate and the risk of tumor dissemi-
nation are well known.1 5 Although some 
studies have indicated that intraoperative
ru p t u re of ovarian malignancies may not
a ffect surv i v a l ,1 4 other re t rospective studies
indicate that tumor spill may lead to early
re c u rre n c e .1 6 R e c u rrence at the laparo s c o p i c
p o rt sites occurs more frequently in the pre s-
ence of pre-existing peritoneal carc i n o m a t o-
sis or positive peritoneal cytology,1 7 but it has
been re p o rted after intraoperative ru p t u re of
an otherwise confined ovarian cancer. Thus
l a p a roscopic excision of suspicious, poten-
tially malignant masses is not re c o m m e n d e d .

Once ovarian cancer has been confirm e d
f rom a surgical specimen, the surgical options
a re removing the uterus and the contralateral
adnexa, even in the absence of obvious tumor
involvement, or sparing these organs with 
the intent of pre s e rving fert i l i t y.1 8 Because 
early ovarian cancer is often diagnosed in
younger patients, fert i l i t y - p re s e rving surg e ry
is preferable. Occult metastases to pelvic
o rgans is possible and needs to be consid-
e red, but recent studies indicate that the
uninvolved ovary and the uterus may be
safely pre s e rved. One recent study re p o rt e d
that occult metastasis to the contralateral
o v a ry in patients with apparent stage Ia or 
Ic disease who underwent total abdominal 
h y s t e rectomy and bilateral salpingo-
o o p h o rectomy was found in only 2.5% of the
c a s e s .1 9 F u rt h e rm o re, clinical re t ro s p e c t i v e
studies suggest that removal of appare n t l y
uninvolved re p roductive organs may not be
n e c e s s a ry.2 0 For example, conserv a t i v e
s u rg e ry perf o rmed on 56 women with ovarian
cancer resulted in survival comparable to that
of 295 women with ovarian cancer on whom
total abdominal hysterectomy and bilateral 
s a l p i n g o - o o p h o rectomy were perf o rm e d .9

The management of the contralateral 
o v a ry and the uterus after childbearing is 
completed remains a matter of debate.
T h e o re t i c a l l y, patients are at high risk for a
re c u rrence or even a second malignancy in
the opposite ovary. Removal of that ovary
after childbearing is completed may there f o re
be recommended. More o v e r, women who
have had ovarian cancer have an incre a s e d
risk of endometrial cancer. Removal of the
u t e rus would simplify the administration of
h o rmone replacement therapy, eliminating
the need for pro g e s t i n s .

S u rgical staging
R e g a rdless of the decision to remove or

s p a re the uterus and contralateral adnexa, 
the surgical pro c e d u re is completed with 
s u rgical staging, accomplished by: systemic 
exploration of the abdomen and pelvis; 
washings of the pelvis, paracolic gutters 
and diaphragmatic recesses; biopsies of all 
adhesions and suspicious areas or of multiple
random peritoneal areas from the bladder,
pelvic side walls, cul-de-sac, gutters, and
diaphragms in the absence of obvious lesions;
an infracolic omentectomy; and dissection 
of the pelvic and aortic lymph nodes.2 1 , 2 2

If a hysterectomy is not perf o rmed, an
endometrial biopsy should be obtained.2 2
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Appendectomy is not currently re c o m m e n d e d
as part of the routine staging pro c e d u re ,
except in cases of mucinous tumors.2 3 S t a g i n g
by laparoscopy is generally comparable to
staging by laparotomy and may be perf o rm e d
safely after laparoscopic removal of the
a ffected adnexa or off e red to a patient as a
second pro c e d u re .2 4 , 2 5

The extent of lymph node dissection in
a p p a rently early ovarian cancer is still a 
matter of debate. Complete or radical node
dissection of pelvic and aortic lymph nodes
may not necessarily be beneficial and more
limited dissection might be adequate.2 6

Pathologic studies analyzing the distribution
of lymph node metastases in early ovarian
cancer are important guides for selective 
dissection. Earlier studies had indicated that
a o rtic lymph nodes are involved even more
f requently than pelvic nodes in advanced
states of metastatic ovarian cancer.27,28 R e c e n t
studies indicate that this is also true in 
early ovarian cancer, possibly reflecting 
p re f e rential lymphatic spread along the
gonadal vessels. In fact, the primary site of
involvement in early stage disease may be 
the aortic nodes, particularly those located
p roximal to the inferior mesenteric art e ry.3 0

S u rgical staging should there f o re include 
t h o rough aortic node sampling above the 
origin of the inferior mesenteric art e ry.2 9 , 3 0

Another important and unsettled issue is the
need for bilateral node sampling in cases 
of an apparently unilateral tumor. From 
o b s e rvations that in apparently unilateral
ovarian cancers, the incidence of contralateral
pelvic or aortic lymph node involvement may
be negligible,3 1 many clinicians have adopted
ipsilateral lymph node dissection as an 
adequate staging pro c e d u re. The Gynecologic
Oncology Group (GOG) has even endorsed
this pattern of practice in an ongoing pro t o c o l
for early stage ovarian cancer (GOG pro t o c o l
175). Nevertheless, anecdotal observ a t i o n s
indicate that contralateral node involvement is
possible in the absence of ipsilateral node
m e t a s t a s i s .3 2 T h e re f o re, such a conserv a t i v e
a p p roach should be undertaken with caution
until large-scale studies provide more 
i n f o rmation on this critical issue.

A D VANCED OVARIAN CANCER

P r i m a ry surgical tre a t m e n t
Nearly 70% of patients with ovarian 

cancer present with advanced disease.
P resenting symptoms include loss of appetite,

abdominal bloating, and abdominal pain. An
abdominal or pelvic mass and ascites may be
a p p reciated on exam. Most patients will have
disease spread within the peritoneal cavity,
while some patients will also display disease
in the chest, usually in the form of a 
malignant pleural effusion. In rare cases, liver
p a renchymal nodules, distant lymph node 
(eg, inguinal or scalene) metastasis, or distant
p a renchymal (eg, brain) metastasis may be
e n c o u n t e red. Although imaging studies,
including computed tomography and nuclear
magnetic resonance, have proven helpful in
the management of these patients, they may
p rovide limited information in the diff e re n t i a l
diagnosis of pelvic tumors and often have 
a more limited use in establishing the
amenability of the tumors to surgical re s e c-
t i o n .3 3 , 3 4 The patient with evidence of a pelvic
mass, omental tumor, peritoneal thickening, or
ascites is likely to have advanced ovarian can-
c e r, which poses specific clinical and surg i c a l
management issues. The diagnosis must be
c o n f i rmed and the indications for surg i c a l
c y t o reduction, the extent of cytoreduction, and
the timing of the cytoreduction in relation to
chemotherapy must be established.

D i a g n o s i s
S u rgical exploration remains the corn e r-

stone for the diagnosis and immediate 
management of most patients with suspected
ovarian cancer. Although the diagnosis of
ovarian cancer may be suggested by 
abdominal and pelvic imaging and support e d
by positive peritoneal cytology from paracen-
tesis, the sensitivities and specificities of the
above methodologies, even when combined,
a re often disappointing.3 3 , 3 4 Imaging studies
may not distinguish accurately among a
malignant ovarian mass, an ovarian tumor of
low malignant potential, a benign adnexal
mass, and a uterine mass. Furt h e rm o re, larg e
stage I cystic tumors may be misinterpre t e d
as ascites. Peritoneal cytology may be 
negative in stage III ovarian cancer.3 5 As well,
epithelial ovarian cancer may not be 
distinguishable from other intraperitoneal
malignant or benign conditions on the basis
of cytology alone.3 6 , 3 7 S u rgical exploration pro-
vides the opportunity for thorough palpation
and visualization of the entire abdomen, as
well as evaluation and removal of the mass 
for expedited histopathologic diagnosis. 
This information is critical for planning the
a p p ropriate surgical and postoperative 
management of the patient. 
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Rationale for surgical cytore d u c t i o n
C y t o reduction has proven to be beneficial

in ovarian cancer. Largely supported by 
re t rospective clinical evidence analyzing the
e ffects of optimal cytoreduction, the practice
of primary cytoreduction is also based on our
c u rrent interpretations of the kinetics of solid
tumor growth, the mechanism of action 
of chemotherapy, and the mechanisms 
underlying the spontaneous development of
c h e m o t h e r a p y - resistant cell clones. Tu m o r
g rowth is thought to follow the Gompert z i a n
model, in which the rate of cells replicating at
any given time correlates inversely with the
volume of the tumor, such that a maximum
number of tumor cells enters the re p l i c a t i v e
cycle when tumor volume is minimal. When
tumor nodules outgrow their vascular supply,
p ro g ressively larger numbers of tumor cells
exit the replicative cycle and, as a re s u l t ,
become insensitive to a variety of cytotoxic
a g e n t s .3 8 Another theory suggests that 
cytotoxic agents kill a constant fraction 
rather than a constant number of tumor cells,
re g a rdless of the initial cell population.
A c c o rding to this model, cytotoxic
chemotherapy is more efficacious on tumors
of small volumes.3 9 This implies exponential
g rowth tumor kinetics, which may not be tru e
for ovarian cancer. However, this model
explains the observed benefit drawn fro m
maximal cytoreductive eff o rts. In addition,
the mathematical model of Goldie and
Coldman predicts that spontaneous mutations
which generate dru g - resistant phenotypes
occur randomly in tumor cells and that their
f requency relates to the absolute number of
tumor cells.4 0 T h e re f o re, the likelihood of
c h e m o t h e r a p y - resistant clones increases in
relation to residual tumor volume, and as a
result, maximal cytoreduction would decre a s e
the incidence of chemotherapy resistance in
residual disease. Furt h e rm o re, additional
benefit from cytoreduction may be derived
f rom the decreased immunosuppre s s i v e
e ffects of the tumor. Ovarian cancer pro d u c e s
l a rge amounts of immunosuppre s s i v e
cytokines, including interleukin-10, 
t r a n s f o rming growth factor-beta, and 
v a s c u l a r-endothelial growth factor, that can 
s u p p ress the activity of specific immune cell
p o p u l a t i o n s .4 1 , 4 2 Tumor removal may impro v e
immune effector function. 

In practice, cytoreduction may decre a s e
the number of chemotherapy cycles re q u i re d
to achieve clinical remission. Additional 
benefits derived from primary cytore d u c t i o n

a re improved gastrointestinal function,
enhanced perf o rmance status, and better
quality of life resulting from the removal of
l a rge intra-abdominal masses as well as
a s c i t e s .4 3 These benefits must be balanced
against the potential risks and complications
of cytoreductive surg e ry as well as against the
potentially prolonged re c o v e ry time. The 
clinician must use judgment in individualiz-
ing the management of the patient with 
potential ovarian cancer, weighing the above 
considerations and the medical conditions of
the patient.

Rationale for maximal cytore d u c t i o n
The criteria used to define optimal 

c y t o reduction on the basis of residual disease
have varied among studies. Difficulty 
i n t e r p reting results is also caused by the lack
of accepted methods for re p o rting the actual
total volume of residual disease rather than
the diameters of individual tumor nodules; in
many instances, numerous subcentimeter
nodules seeding the visceral and parietal 
peritoneum are left behind, even in patients
c o n s i d e red optimally debulked. These diff e r-
ences notwithstanding, most re t rospective 
l i t e r a t u re of the past 20 years has indicated a
clear benefit of maximal cytore d u c t i o n .

The first systematic analysis of the eff e c t
of surgical debulking on the outcome of 
ovarian cancer re p o rted that patients with 
no residual tumor had a median survival of 
39 months compared with 12.7 months’
median survival for patients with re s i d u a l
tumor of greater than 1.5 cm in maximum
d i a m e t e r.4 4 Most studies have employed 
a diameter maximum of 0.5 cm, 1 cm, or 2 cm 
of residual disease to indicate optimal cytore-
duction. On the basis of this classification,
several re p o rts have indicated that optimal
debulking is associated with higher rates of
complete pathologic response to chemother-
a p y, assessed by second-look laparo t o m y, 
and remarkably longer median survival of
patients treated with platinum-based or, in
earlier studies, non-platinum combination
re g i m e n s .4 5 - 5 7 The extent of residual disease
e m e rged as an important factor affecting the
outcome of ovarian cancer in a seminal 
re t rospective review of GOG studies of 
optimal cytoreduction (defined as re s i d u a l
disease of less than 1 cm in GOG Protocol 52)
and suboptimal cytoreduction (defined as
residual disease of more than 1 cm in 
GOG Protocol 97). This review demonstrated
that survival was inversely pro p o rtional to the
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diameter of maximum residual disease.5 8

When patients underwent suboptimal cytore-
duction and then received either standard -
dose or high-dose chemotherapy with
platinum/cyclophosphamide, patients with
residual disease of 1–2 cm had better sur-
vival than patients with disease greater than 
2 cm. Furt h e rm o re, in patients with optimally
debulked ovarian cancer who then re c e i v e d
either a platinum/cyclophosphamide or 
p l a t i n u m / c y c l o p h o s p h a m i d e / d o x o ru b i c i n
combination, the 4-year survivals were 58%
for patients with microscopic disease, 34%
for patients with residual disease less than 
2 cm, and 16% for patients with residual 
disease greater than 2 cm. Although an
inverse correlation between residual tumor
and survival has been widely re p o rted, many
of the studies have indicated that aggre s s i v e
c y t o reduction that does not reduce re s i d u a l
tumor to less than 2 cm did not result in
i m p roved survival. These results, along 
with the possible prolonged re c o v e ry and
complications from radical cytore d u c t i v e
s u rg e ry, call for a careful selection of patients
in which maximal cytoreduction should 
be attempted.

Although individual skill and appro a c h e s
may vary among gynecologic oncology 
s u rgeons, tumor location may preclude 
s u rgical debulking in certain cases. Those
patients might be best served with primary
neoadjuvant chemotherapy, then interv a l
debulking as outlined below. 

Stage IV epithelial ovarian cancer is 
associated with a dismal outcome—the 
5-year survival is much less than that for
stage III patients. However, in more than half
of these patients, malignant pleural eff u s i o n
is the only evidence of extraperitoneal 
disease. Several recent re p o rts indicate that
these patients receive the same benefits 
f rom optimal cytoreduction as stage III
p a t i e n t s .5 2 , 5 9 - 6 1 A p p roximately 30–45% of
patients with stage IV ovarian cancer are
suited for optimal cytoreduction. In a re p o rt
f rom the University of Pennsylvania, where
47 consecutive patients with stage IV epithe-
lial ovarian cancer were analyzed, 26 patients
(55%) were deemed stage IV on the basis of
positive pleural effusion only, while the other 
21 patients (45%) had intraperitoneal liver or
metastatic disease outside the abdomen.
Optimal cytoreduction was achieved in only
30% of the patients at the time of their 
staging pro c e d u re. The median survival of 
the suboptimal cytoreduction group was 

17 months while the median survival in the 
optimal cytoreduction group was 37 months
(P= 0 . 0 2 9 5 ) .6 1 Optimal cytoreduction may also
be attempted in selected patients with both
stage IV epithelial ovarian cancer and
p a renchymal hepatic metastases, but periop-
erative mortality may be as high as 20%.5 2

The effect of surgical cytoreduction has
been widely documented in re t ro s p e c t i v e
studies but never demonstrated thro u g h
p rospective trials. Some authorities have
t h e re f o re recommended interpreting clinical
findings with caution, arguing that the 
a p p a rent benefits of optimal cytore d u c t i o n
may in part reflect the diff e rences in the
underlying biology of selected tumors.4 5 T h e
question of whether biology or surg e ry causes
the better outcome will likely remain 
u n a n s w e red, because appropriate pro s p e c t i v e
randomized studies of aggressive surg e ry 
vs less aggressive surg e ry (such as GOG 
p rotocol 80) have thus far failed to secure the
n e c e s s a ry number of patients, due to patients’
and physicians’ biases. However, indire c t
evidence that aggressive surg e ry still 
influences the outcome of the disease is 
p rovided by re t rospective analyses of surv i v a l
of patients with advanced poor- p rognosis 
disease who undergo optimal cytore d u c t i o n .
In fact, resection of hepatic metastases 
or radical pelvic en bloc debulking with 
c o l o rectal resection, resulting in optimal
c y t o reduction, is associated with pro l o n g a t i o n
of survival in many re p o rt s .5 2 , 5 9 , 6 0 , 6 2

Timing of cytore d u c t i o n
Optimal cytoreduction at the time of 

diagnosis varies among centers should be
achievable by experienced gynecologic oncol-
ogists in at least 50% of patients, though the
actual percentage varies among centers.
Patients in whom optimal cytoreduction cannot
be achieved during the primary operation may
be off e red interval debulking surg e ry, ie, a 
second attempt at optimal cytoreduction 
after three cycles of chemotherapy. Results
f rom a study by the European Organization 
for the Research and Treatment of Cancer 
demonstrated that patients who underw e n t
i n t e rval debulking had a median survival of 
26 months compared with a median survival of
20 months for those who did not (P=0.012). In
a large pro p o rtion of patients studied, optimal
c y t o reduction was achieved in interval 
debulking, and the overall survival of these
patients did not differ from that of patients who
received optimal cytoreduction during primary
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s u rg e ry.5 7 These re p o rts have prompted some
clinicians to advocate neoadjuvant chemother-
apy followed by interval cytoreduction as the
p re f e rred approach to the management of 
ovarian cancer. However, when the rationale
for perf o rming exploration is considered, 
individual treatment decisions must be made
on the basis of careful evaluation of the poten-
tial risks and benefits of surgical exploration
and aggressive cytore d u c t i o n .6 3 , 6 4 Studies have
tried to identify clinical and radiographic 
parameters that might predict the amenability
of tumors to optimal cytoreduction. The 
p redictive power of these parameters, however,
has not been satisfactory to date, and new algo-
rithms are being developed.6 5 S u rgical explo-
ration remains the ultimate means by which
the resectability of a tumor can be assessed.

S u rgical appro a c h
P reoperative evaluation of the patient 

with suspected ovarian cancer should be
t h o rough and include: a routine blood count;
a biochemical profile with electrolytes, liver
function tests, renal function tests, coagula-
tion tests, and nutritional assessment; a chest
radiograph; and an electro c a rd i o g r a m .
Imaging studies of the abdomen are also
i m p o rtant. The presence of large amounts of
ascites may indicate the need for placement
of a central venous catheter and invasive 
c a rdiovascular perioperative monitoring.
Identification of upper abdominal or
re t roperitoneal masses will guide intraopera-
tive manual exploration of the abdomen.
Evidence of partial or complete bowel
o b s t ruction warrants gastrointestinal work-up
with imaging studies or endoscopy to rule out
a gastrointestinal tumor and help in the 
f o rmulation of a surgical plan. 

The abdomen should be approached with a
v e rtical incision extending from the pubic
symphysis to the epigastrium to allow for
t h o rough evaluation of the upper abdomen.
Ascites should be drained and the abdomen
should be explored for the presence of 
disease. Surgical exploration aims to identify
the origin of the tumor, assess the extent of
the disease, and estimate the likelihood of
achieving optimal cytoreduction. Extensive
tumor within the liver parenchyma, the celiac
vessels, the porta hepatis, the mesentery of
the small bowel, or the pelvic side walls 
may render optimal debulking unfeasible, 
making a patient eligible for neoadjuvant
chemotherapy followed by interval cytore d u c-
tion. Furt h e rm o re, the resectability of upper

abdominal masses, including diaphragmatic
t u m o r, must be assessed at this time to decide
the operative strategy.2 1 , 6 6 , 6 7

The omentum often harbors a cake-like
t u m o r, which frequently involves the infra-
colic omentum, or more rare l y, the gastro c o l i c
omentum, but usually does not invade the
muscularis of the transverse colon. A 
transverse colonic resection followed by a
functional end-to-end anastomosis may be
p e rf o rmed rapidly and safely to re m o v e
omental tumors, but this removal can often be
adequately accomplished by an infracolic or
a gastrocolic omentectomy. Resection of the
transverse colon may be avoided if the wall of
the bowel is not invaded by tumor. In fact,
c a reful dissection can separate the transverse
colon from the tumor while maintaining the
integrity of the bowel. Extra care must be
taken to avoid injury to the mesentery in this
stage of the operation. Although the omental
tumor often extends towards the spleen,
removal of the spleen is rarely necessary to
achieve optimal debulking.6 8 Extra care needs
to be taken to avoid injury to the splenic 
vessels or the splenic capsule while debulk-
ing tumor in proximity of these stru c t u re s .
O c c a s i o n a l l y, tumor nodules appear to
involve the surface of the liver. These nodules
a re generally superficial and can be re s e c t e d
safely to achieve optimal cytore d u c t i o n .
Imaging studies provide valuable inform a t i o n
and may support the decision to resect 
s u p e rficial hepatic tumors in the absence of
other intraparenchymal metastatic lesions.
Tumor involving the diaphragm may become
the limiting factor in achieving optimal
c y t o reduction. Confluent sheets of fibrinous
t u m o r, miliary coalescent nodules, or bulky
tumor nodules may be present in this are a .
Several techniques have been proposed for
the removal of such tumors, including
diaphragmatic resection with primary re p a i r
of the diaphragm and placement of a chest
tube, stripping of the peritoneum, and tumor
resection using an ultrasonic aspirator or
a rgon beam coagulator. The falciform 
ligament should be transected and the liver
mobilized to give access to the diaphragmatic
recess of the peritoneum. Tumor involving the
small bowel may be resected if necessary by
p e rf o rming a limited bowel resection and an
end-to-end functional anastomosis.6 9 , 7 0 T h e s e
p ro c e d u res are especially valuable when
small bowel involvement is the limiting factor
in achieving optimal cytoreduction or when
the bowel obstruction can be surg i c a l l y
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relieved. Tumor involving the large bowel is
usually present within the mesentery 
or adherent to the colonic serosa. Bowel
resection may be avoided when the tumor
does not invade the muscularis layer of the
bowel, but when resection is necessary, 
it may be perf o rmed with an acceptable level
of morbidity.7 0 , 7 1

Resection of the pelvic tumor often
re q u i res a radical re t roperitoneal appro a c h
because the tumor often entirely distorts the
anatomy of the pelvis and creates coalescent
masses involving the dome of the bladder, the
u t e rus, the adnexa, the rectum, and the distal
sigmoid. In rare cases in which the lower 
sigmoid and rectum cannot be safely 
separated from the tumor, en bloc re s e c t i o n
may be perf o rmed with a modified posterior
a p p roach. Retrospective studies indicate that
optimal cytoreduction in patients about to
u n d e rgo colorectal resection for ovarian can-
cer offers an important survival benefit.6 2 T h e
operation begins with proximal transection of
the colon above the tumor, usually at the 
distal sigmoid. Resection proceeds posteri-
orly and laterally in the re t roperitoneum, with
ligation of the superior rectal vessels, 
p ro g ression into the presacral space, and then
resection laterally into the pararectal space.
The ureters are identified and the gonadal
vessels ligated. Further dissection into the
re t roperitoneum continues laterally with
identification of the uterine vessels. These
may be ligated close to the uterus or, if access
is hindered by the tumor, at a more pro x i m a l
level as they branch out of the internal iliac
or the superior vesical art e ry. A modified 
radical hysterectomy is then perf o rmed, with
isolation of the ureter from the overlying
parametrial tunnels. The uterovesical space
can then be enhanced. Transection of the 
rectum can come before or after transection 
of the vagina, depending on the accessibility
of the organs. Transecting the vagina first and
then approaching the rectum from its anterior
aspect may be preferable. 

A colostomy is rarely re q u i red with cytore-
duction because the integrity of the colore c t a l
c o m p a rtment can be safely re s t o red in most
cases, but preoperative bowel preparation is
critical to the success of the anastomosis.
Lower anterior colorectal anastomosis may be
achieved either with the end-to-end anasto-
mosis stapler or with hand-sewing. Resection
of the rectum is not necessary when an ade-
quate plane between the bowel and the tumor
mass can be identified. In that case, radical 

peritoneal dissection may be limited to 
identification of the ureters, ligation of the
gonadal and uterine vessels, and excision of
the mass. In selected cases with no tumor
involvement of the uterus, its removal 
may not be necessary to achieve optimal
c y t o reduction. However, removal of the
u t e rus may offer advantages, such as simplifi-
cation of hormone replacement therapy, 
better clinical appreciation of pelvic masses
during the course of the disease, diagnosis 
of synchronous endometrial cancer, and 
p revention of metachronous tumors. Although
m i c roscopic involvement of re t ro p e r i t o n e a l
lymph nodes is routinely found in patients
with advanced ovarian cancer, extensive
lymph node dissection in the absence of
bulky re t roperitoneal disease does not off e r
any advantage to these patients.

Radical surgical debulking re q u i res sea-
soned surgical skills and clinical judgment. 
A re t rospective study revealed that trained
gynecologic oncologists were 2.8 times more
likely to achieve optimal cytoreduction 
( residual disease <1 cm) than other surg i c a l
specialists (81.7% vs 29.2%).7 2 I n c re a s i n g
experience in the surgical management of
these patients and advancements in periopera-
tive critical care medicine, with improved 
c a rdiovascular monitoring and parental 
hyperalimentation, have notably decre a s e d
perioperative morbidity. Radical cytore d u c t i o n
involving bowel surg e ry may be perf o rm e d
s a f e l y, with postoperative pneumonia as the
most commonly encountered complication.5 4 , 7 3

Other re p o rted complications are: intraopera-
tive or postoperative hemorrhage; coagulopa-
thy; deep vein thrombosis and pulmonary
embolism; pneumothorax; cere b ro v a s c u l a r
accident; infection; congestive heart failure ;
m y o c a rdial ischemia; pulmonary edema; leak
of intestinal anastomosis; genitourinary fistula;
small bowel obstruction; renal failure; and
lymphocele form a t i o n .

SECOND-LINE SURGERY
The most commonly employed second-line

operations for ovarian cancer are second-look
l a p a rotomies and laparoscopies that assess
the pathologic response to chemotherapy in
patients who display complete clinical
response, and secondary cytore d u c t i v e
s u rg e ry perf o rmed at the time of relapse in
anticipation of further chemotherapy.
Selected patients with advanced re f r a c t o ry
disease may be eligible for palliative pro c e-
d u res perf o rmed on the gastrointestinal tract.
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Second-look pro c e d u re s
Second-look laparotomy was introduced in

the 1960s as a means of evaluating the need
for further chemotherapy in patients who
achieved remission after treatment with 
alkylating agents such as melphalan.7 4 , 7 5

R e p o rts of chemotherapy-induced leukemia
p rovided further motivation to reduce the
length of chemotherapy in patients with com-
plete clinical response. With the intro d u c t i o n
of platinum-based combination chemother-
a p y, the rationale for perf o rming second-look
operations was increasingly challenged on
the basis of the following considerations.
First, the overall response rate of advanced
ovarian cancer cases greatly incre a s e d .
Second, the number of patients re l a p s i n g
after a complete pathologic response 
to platinum-based chemotherapy was 
disappointingly high.7 6 , 7 7 F i n a l l y, the inci-
dence of chemotherapy-induced leukemia
after platinum-based chemotherapy gre a t l y
d e c reased compared with that after tre a t m e n t
with alkylating agents. However, second-look
p ro c e d u res still find applications, especially
within experimental protocols. The complica-
tion rate for second-look pro c e d u res is 
surprisingly low, with wound infection, uri-
n a ry tract infection, and adynamic ileus being
the complications most frequently re p o rt e d .
Second-look operations are not justified in
patients at low risk for disease re c u rre n c e .7 8

Tremendous experience with laparo s c o p i c
second-look operations has been gained over
the past decade, and recent re p o rts indicate
that the pro c e d u re can be completed in most
patients with minimal complications,7 9

although the reliability of the pro c e d u re varies
with the ability of the physician.7 9 , 8 0 T h e
abdomen and pelvis are thoroughly explore d
after all adhesions are lysed. Biopsies of all
suspicious areas should be submitted for expe-
dited histopathologic diagnosis. Any tumors
should be resected; in the absence of an 
obvious tumor, random peritoneal biopsies and
washings should be perf o rmed. Residual aort i c
and pelvic lymph nodes should be resected at
this time. Any remainders of the infundibu-
lopelvic pedicles (gonadal vessels) should be
resected. Tr a d i t i o n a l l y, a second-look laparo-
tomy includes a total abdominal hystere c t o m y.

S e c o n d a ry cytoreductive surg e ry 
S e c o n d a ry cytoreductive surg e ry may be

p e rf o rmed at the time of a second-look
l a p a rotomy if a bulky tumor is encountered in
the absence of radiographic findings. Report s

indicate that cytoreduction to a micro s c o p i c
residual level of disease, when perf o rmed at
the time of second-look laparo t o m y, results in
an increased survival. Because such patients
have been proven to harbor chemotherapy-
resistant clones, second-line chemotherapy
will need to be instituted.8 1

S e c o n d a ry cytoreductive surg e ry may be
p e rf o rmed in selected patients at the time of
disease re c u rrence, in preparation for furt h e r
c h e m o t h e r a p y. Patients with appare n t l y
resectable disease and a reasonably high like-
lihood of harboring chemotherapy-sensitive
disease may be candidates for this appro a c h .
Although imaging studies may fail to re l i a b l y
p redict the patients in which optimal cytore-
duction may be completed successfully, the
p resence of multiple bulky tumor nodules or
the presence of bulky tumor in sanctuary are a s
such as the liver parenchyma, porta hepatis,
celiac vessels, bowel mesentery, and pelvic
side wall suggests that the tumor is pro b a b l y
u n resectable, contraindicating a surg i c a l
a p p roach. In selected cases, a laparo s c o p y
b e f o re the cytoreductive surg e ry may be
o ff e red to determine the resectability of the
disease. The presence of miliary intraperi-
toneal disease should also discourage furt h e r
debulking attempts. The length of the disease-
f ree interval is an important para-meter to be
c o n s i d e red when deciding whether to pro c e e d
with cytoreduction. In fact, re p o rts indicate
that the length of the disease-free interval after
induction cisplatin/paclitaxel chemotherapy
may predict the tumor’s response to re p e a t e d
platinum-based chemotherapy as well the
p a t i e n t ’s overall survival. Patients with a 
p rolonged disease-free interval show not 
only i n c reased chemosensitivity but also an
i n c reased likelihood of achieving complete
resection after secondary cytoreductive surg e ry.

The surgical principles of secondary
debulking are identical to those that apply to
p r i m a ry operations. Just as with primary
c y t o reductive surg e ry, the extent of re s i d u a l
tumor after secondary cytoreductive surg e ry
appears to affect the outcome of the disease.
R e t rospective analyses have indicated that
patients in whom secondary debulking is 
p e rf o rmed to a microscopic level of re s i d u a l
disease show remarkably longer surv i v a l .8 2

H o w e v e r, as with primary cytore d u c t i v e
s u rg e ry, whether the secondary debulking
itself has a therapeutic effect or whether the
patients in whom the pro c e d u re is successful
a re those who have more indolent disease is
d i fficult to establish.
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Palliative surg e ry
Palliative surg e ry may be appropriate for

selected patients with advanced re f r a c t o ry
ovarian cancer and likely gastro i n t e s t i n a l
c o m p l i c a t i o n s ,8 3 - 8 5 such as gastric outlet 
o b s t ruction, proximal or distal small bowel
o b s t ruction, or large bowel obstru c t i o n .
Usually a patient with intestinal obstru c t i o n
has a poor prognosis; few patients will surv i v e
m o re than a few months from the onset of
o b s t ruction. Nevertheless, some patients
could potentially achieve a reasonable quality
of life after the gastrointestinal complication is
resolved. These patients may be eligible for
palliative pro c e d u res that bypass or re l i e v e
the obstruction. However, careful pre o p e r a t i v e
patient selection is critical because most of
these patients are severely debilitated, have a
s e v e rely compromised bone marrow re s e rv e
f rom long courses of chemotherapy, may 
have platinum-induced compromised re n a l
function, and may have undergone several
abdominal surgeries. Gastric outlet obstru c-
tion carries the poorest prognosis because it 
is often associated with diffuse peritoneal 
c a rcinomatosis or bulky upper abdominal 
disease, which cannot be resected due to its
p roximity to the liver hilum or the celiac ves-
sels. A gastric tube placed endoscopically or
under radiographic guidance may be off e re d
to these patients; it could also be placed intra-
operatively in those patients in whom bulky
u n resectable upper abdominal disease is
unexpectedly found during exploration. Small
bowel obstructions can be managed surg i c a l l y
with a resection or a bypass pro c e d u re ,
depending on the resectability of the tumor.
Tu m o r- f ree areas of the proximal bowel and
the distal bowel, typically the ascending or
transverse colon, must be identified to accom-
plish anastomosis with reasonable safety.
Colonic obstructions may be managed with a
d i v e rting or loop colostomy, depending on the
location and degree of obstruction as well as
the amount and location of tumor- f ree bowel
that is available for re c o n s t ruction. In extre m e
cases, a large bowel obstruction may be 
managed with a tube cecostomy. Pare n t e r a l
hyperalimentation may be undertaken 
perioperatively to re s t o re the nutritional 
status of the patient and allow re c o v e ry of the
g a s t rointestinal function. 

The decision to undertake such hero i c
m e a s u res necessitates careful evaluation of
the patient’s medical status and wishes
because serious morbidity and even mort a l i t y
may ensue. Quality time at home and feedings

with a gastric tube may be more appro p r i a t e
for some patients than hospitalization and
extensive surg e ry. For patients who underw e n t
s u rg e ry but could not have intestinal continu-
ity reestablished, survival did not exceed 
3 months, while for patients who received 
palliative surg e ry that achieved diversion, 
s u rvival ranged from 2 to 7 months.8 6

L i t e r a t u re re p o rts of mortality rate during
s u rg e ry are as high as 18% and the mean
complication rate re p o rted is 32%. Severe
postoperative complications, such as intesti-
nal fistulas and anastomotic leaks, can
develop in a large pro p o rtion of patients. 

C O N C L U S I O N S
S u rgical management remains the corn e r-

stone of therapy for ovarian cancer to date.
This disease poses tremendous challenges 
to surgeons and other physicians, and its
management re q u i res their extensive 
training, surgical skill, and clinical judgment,
as well as extensive preoperative counseling
of the patient. The latter is part i c u l a r l y
i m p o rtant because decisions related to the
extent of the surg e ry should be made by the
patient. Issues that must be thoroughly 
discussed with the patient include the 
p re s e rvation of fertility through conserv a t i v e
p ro c e d u res, the aggressiveness of cytore d u c-
tive surg e ry, the undertaking of a second-look
or a secondary debulking operation, and the
attempt at palliative surg e ry. Av a i l a b l e
options need to be presented in detail, and
benefits and risks discussed on an individual
basis, thus enabling the patient to make 
critical decisions that will affect her overall
p rognosis and quality of life.
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