ovarian cancer

Epithelial ovarian cancer is the second most
cemmon genital malignancy in females, and s
the most lethal gynecological malignancy with
an estimated S-year survival rate of 46% 0).
Despite efforts to develop an effective ovarian
cancer screening method, 74% of patients still
present with advanced (stages TH-1V) disease 2]
[n the secring of primary disease, optimal cyto-
reducrive surgery {residual tumor <1 cm) and
platinum-based chemotherapy have been estab-
Jished as the most important components when
weating advanced epithelial ovarian cancer 34,
The theoretic benehit {rom cyroreductive sur-
gery relates to removing large tumor volumes
that have a decreased growth fraction and poor
blood supply, thereby improving the efficacy of
chemotherapeutic agents (5], Indeed, the major
determinants of clinical outcome are represented
by both residual tamor at st surgery and sensi-
tivity to platinum-based chemotherapy defined
on the basis of the imerval berween comple-
tion of firseline chemotherapy and recurrence
of discase [4].

Despite achieving clinical remission after
complerion of initial treatment, most patients
{60%) with advanced epithelial ovarian cancer
will ultimately develop recurrent disease 7). The
management of recurrent ovarian cancer is less
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clear than that of primary disesse. In pacients
recurring within 6 months from the completion
of first-line chemotherapy, treatment with plati-
nun agents often results in short-lived response
duration and survival (1), while in parients con-
sidered platinum sensitive, the median survival

with platinum or platinum/paclitaxel rechal-

lenge has been reported to range from 24 to
42 months {2-13).

Recently, much attention has been focused on
the role of surgery in the management of ovar-
fan cancer recurrence. A consensus regarding the

management of recurrent epithelial ovarian can-

cer, especially the role of secondary cytoreductive
strgery, has et to be reached.

Much of the research is serrospective in narure
and limited to small series (2.7.12-26). Several selec-
tion criterta have besn correlated with optimal
surgery and survival benefit, Among them, dis-
case-free interval {DFI) of at least 612 months
from eompletion of initial chemotherapy, tumor
size and location and good performance statas
are the mos: impormnt |345.21,27.28].

The available dara suggest a benefit for sec-
ondary cytwreduction in selected recursent ovar-
fan cancer. Recently, in a mera-analysis, Bristow
et ad, concluded that in view of the optimal effect
between residual disease and survival outcome, it
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from recurrence with a prevalent pattern of dif-
fuse abdominal carcinomarosis showed an unfa-
vorable prognosis with respect 1o cases presenting
with discrere lesions ps), They found no differ-
ence in the survival of cases presenting with early
{PF1 < 12 months) discrete nodule recurrence
versus {age (PRI > 12 months) recurrence as dif
fuse abdominal carcinomatosis: possible thera-
peutic aleernatives aimed at improving the clinical

- outcome of these “intermediate prognosis’ groups
could be represented, as in the case of discrete
fesions by surgical removal plus chemotherapy,
alehough there is no general agreement on the
duration of PFI (6 vs 12 months) that should
be talen into consideration in the predicrion of
survival benefit from surgery. On the other side,
in cases of late (PP > 12 months) recurrence as
diffuse carcinomatosis, 2 more aggressive multi-
mwdal approach combining peritoneciomy and
cheraotherapy could be explored. They concluded
that not only the duration of PP, bus also the
type of tecurrence may independewly influence
post-relapse survival in ovarian cancer patients,
and borh should therefore be taken into great con-
sideration when evaluating the treatment options
in the salvage treatment of recurrent patients.

Interestingly, results from the DESKTOP
OVAR trial (30, a large multicenter retrospective
review, led to the design of an algorithm char
will be used in a nonrandomized prospective
trial. The algorithm suggests thae patients with
a good performance status and a DF] greater
than & months should undergo secondary cyto-
reduction. In addirion. these patierits must
have had no residual disease after initial sur-
gery, and also carsently have no' large-volume
(=500 mi) ascites. These factors were agsociated
with a favorable surgical outcome in 81% of the
patients. This predictive score will be evaluared
prospectively (AGO-DESKTOP II).

Predicting preoperacively which patients can
be optimally cytoreduced may be challeng-
ing. Although current radiologic procedures
should help the clinictan in the proper selec-
tion of the cases subinirted to surgery, they have
shown unsatisfactory resulrs in che prediction of
optimal cyroreduction |31-33).

Recently, several siudies have been pro-
duced for the use of Huorine-18-fluorodeoxy-
glucose positive emisston wmography {FDG-
PETY and FDG-PET/computed tomography
(FDG-PET/CT) in the carly diagnosis of
LCCULTENCE in OVAran cancer pagients $34-37).

Recently Futham er 2l reporred in 2 prospec-
tive, mulricenter study, that for women with pre-
viously treated ovarian carcinoma with recurrent

disease, FDG-PET/CT can aker managmﬁcﬁz '

in close o 60% of patients; detect more sites
of disease than abdomimal and pelvie CT; and
is superior in the detection of nodal, peritoneal
and subcapsular liver disease 35),

Nevertheless, this wechnigue is stili mnited
by small-nedule carcinomarosis. Morzover,
no data are avallable regarding the ability of

FDG-PET/CT 1o assess diffusion of advanced

intra-/retro-peritoneal disease, and its correlation
with the possibility of complete eyroreduction.
Tn chis context, staging laparoscopy (S-LPS) has
proved to offer a reliable evaluation of occult
peritoneal carcinosts, and a good prediction
of the possibility of optimal cytoreduction in
primary advanced ovarian cancer patients {3s),

Recently, Fagotsd et al. reported for the first
time the aceuracy rate of FDG-PET/CT 1o
predict the pogsibility o achieve an optimal
cytoreduction in a large prospective series of
tecurrent ovarian cancer patients, which corre-
sponded to 78.6% i20). Combined radiological
and laparoscopic evaluation showed a negative
precdictive value of 88.9%, a specificity of 59.3%,
a positive predictive value of 78.8%, a sensirivicy
of 95.3% and an accuracy rate of 81.4%.,

They concluded that the combination of FDG-
PET/CT and staging laparoscopy has asignificans
effect on the multimedal approach tw the popo-
lation of patients with recurrent ovarian cancer,
Such rechnigues should be considered comple-
mentary because of the potential of each one to
identify a different sesting of the disease. S-LPS
can improve FDG-PET/CT sensicivity versus
small-nodule carcinomatosis, as well as the accu-
racy in the detection of the number of nodules.
On the other hand, FDG-PET/CT can provide a
more accurate evaluation of retroperitones] and/
or intraparenchymal disease. Moreover, the logis-
tic advantage of FDG-PET/CT, which nicans
that only & single diagnostic test is necessary to
exclude distant metastases by an ‘all in one’ exam-
ination, has to be emphasized. Finally, based on
various modalities used in assessing the parient,

laparoscopy still seems to be the gold standard’

in the final deciston-making process. They sug-
gested that both procedures could be useful before
secondary cytoreduction, when comnpared with ali
laparoromies performed, including unnecessary
ones. In fact, preventing unnccessary faparoto-
mies could shorten the hospital stay and enable
patients to start chemotherapy edrlier. In addirion,
the ability to accurately plan surgery preopera-
tively is of great value, since it atlows the surgeon
and the odds ratio to be fully prepared and the
patient to be well-counseled in advance.
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Surgical management of recurrent
ovarian cancer & technigue aspects
Secondary cytoreducrion is pussible technically
in a significant proportion of patients who have
tumors that are eradicated by primary surgery
and firse-line chemotherapy, The secondary
cytoreduction include enterolysis, visualization
of all peritoneal surface and intraperitoneal or
retroperitoneal tumor resection. The techniques
used in abdominal, urelogic and gynecologic
surgery, such as bowel resection, pelvic exentera-
tion, retroperitoneal lymphadenectomy, upper
abdominal surgery (splenectomy, liver, gastric
or partial paneress resection and diaphragmatic
surgery) and wrinary tract resection, are applied
in secondary surgery. In published series, the
technical success raé of secondary cytoreduction
vary widely, from 37-47% to 83% r.27, With
currently available surgical techniques, second-
ary cyroreduction can be accomplished with sig-
nificant bur acceprable morbidity. The mortalicy
risk is negligible.

Two recent groups published their experi-
ence with hepartic resection for recurrent ovarian
cancer, and they concinded thar parenchymal
liver metastases should not preclude second-
aty surgical efforts. Merideth e al. reported on
26 patients who underwent hepatic resection
for metachronous liver merastases from recus-
rent ovarian cancer 411, Yoon ef ¢/, reported on
24 patients who underwent hepatic resection as
part of their surgery for recuerent ovarian can-
cer [¢2). Petioperative complicarions occurred
in five patients, but there wese ne operative
deaths and the median survivalof their patients
was 62 moaths. It would seem logical thar the
decision to perform hepatic resection should
be only made if optimal cytoreduction can be
achieved, and should be individualized and per-
formed by surgeons with the necessary technical
expertise and knowledge of the natural history
and treatment algorichms for recursent ovarian
carcinoma,

Magtibay er #f. reported the largest series of
46 patients who had undergone splenectomy as
part of cyroreductive surgery for recurrent ovar-
ian cancer [43). They concluded thar parenchy-
mal splenic metastasis does pot portend a poor
prognosis and should not preclude a maximal
susgical cffort 1o minimize residual discase,

Recently, Bristow et al. reported a series of
56 patients who underwent a rectosigmoid col-
ectomy for recurrent epithelial ovarian cancer,
and they concluded chat this type of surgery
can contribute to a maximal eytoreductive sur-
gical effort (441, The moebidity is comparable o

rectosigmoid colectomy performed for primaty
cytoreduction and the associared survival our
come appeass favorable. Previously, Tamussine
et al. reporred a larger series of 110 patients
undergoing rectosigmoid coleccomy and
137 patients undergoing small-bowel resection
for recurrent ovarian cancer 143).

Relapsing epichelial ovarian cancer exchu-
sively locared in the lymph nodes has recently
gained attention concerning specific clinical
characteristics, course of the disease and the
patient management [46-48]. Isolated nodal
recurrence is uncommon, but not exceptional.
Legge et al. concluded that complete surgical
resection of lymph node stations should be
attempted in the absence of diffuse peritoneal
discase [48].

I conclusion, we should ask the same ques-
tions for the secondary cytoreduction as for
the primary cytoseduction: is arcainment of an
optimal outcome related to surgical philosophy
and skill, or Fargely the reflection of less aggres-
sive tumor biology? These issues are still being
studied and debared after more than 20 years of
inquiry. We believe thar the berter understand-
ing of tumor biology can help in the planning
of surgical strategy in the case of recurrent ovar-
fan cancer, bur the patient’s general health, the
presence of diffuse carcinomatosis and the surgt-
cal skill are correlated with the achievement of
optimal surgical vutcome.

Recentdly; Chi er af. demonserated thay the
incorporation of extensive upper abdominal
surgery into the operative strategy can lead w
a significany increase in optimal cytoreduction
rates and consequent improved progression-
free survival and overall survival for advanced
ovarian, tubal and peritoneal carcinoma ).
The modified approach included diaphragm
peritonectomy andfor resection, splencctomy,
distal pancreatectomy, partial liver resection,
cholecystectomy and resection of rumer from
the porta heparis in cases where the primary
surgeon deemed them necessary to achieve
optimal cytoreduction, A paradigm shift
teward more complete primary cytoreduction
can improve survival for patients with advanced
ovarian, tubal and peritoneal carcinomas.

The role of intraperitoneal
hyperthermic chemotherapy in the
rmanagement of recurrent

ovarian cancer

Recurrent ovarian carcinoma is a logicad target
for directed intraperitoneal therapy in com-
bination with heat, and there are reports of
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clinical studies looking ac HIPEC following
cytoreductive surgery in this disease (50-561;
however, there are few studies published, and
thiose thar are coneain relacively small numbers
of patients. Wich regard ro analogous situa-
tions with ovarian carcinoma, in which dis-
ease may be widespread within che peritoncal
caviey, studies in gastric cancer (573, malignant
mesothelioma s8], appendix cancer [s9.60] and
colorectal cancer have shown promising resulrs
1], The reason o use HIPEC is that recurrent
ovarian cancer is often a locoregional disease,
involving enly the peritoncum and adjacent
incra-sbdeminal organs, making it ideally suited
for ocoregional therapy. Intraperitoneal deliv-
ery of chemotherapy in ovarian cancer has been
shown w be effective in froncline rreatment,
Hyperthermia, on its own, is tumoricidal, In
addition, it increases the cytotoxiciey of cispla-
tin and other chemotherapeutic agents both in
human cell culture and animal models, and may
reverse cisplacin resistence. While the precise
underying molecular mechanisin of chis effects
is unknown, studies of hyperthermia in combi-
nation with chemotherapy have demonstrated
ingreased DNA cross-linking and increased
DNA adduct formacion {62-70).

In intraperizones] chemotherapy the eyto-
roxic drugs can directly targer tumor masses
confined to the abdominal cavity, which offers
the possibility of bypassing the poarly developed
vasculature of small-volume disease and, there-
fore, increasing peri- and intra-tumoral drug
concentration. Since intraperitoneal cisplacin
can penetrate small-volume ramors {1-3 mm),
maximum chenatherapeutic benefiv could be
derived for patients with microscopic residual
disease or very small volume. Consequently,
oprimal cyoreductive surgery s a prerequisite
for intrapericoneal chemogherapy, because of its
limited penetration depth inte tumor deposics,

As far as ovarian carcinoma is concerned,
the few clinical studies looking at HIPEC fof-
lowing cytoreductive surgery f71-+3) suffer from
some limits: relatively small numbers of patients,
recrospective studies, differens clinical sectings
and drugs.

Since randomized studies regarding this topic
have found some difficulties in the acerual of the
paticnts, at presene much information should be
obtained throughour prospective studies focused
on serictly selected patients during specific steps
of the natural history of cheir disease. In facs,
published data show that different groups
of patients have often been mixed together,
in terms of number of recurrence (persistent,

first, second, third), type of recarrence {single,
multiple, carcinosis) and PEI (platinum-sensitive
o ~resistant).

Bijelic er al., in a systematic review, analyze
the morbidiry, martality and survival benefic of
cyroreducrive surgery combined with HIPEC or
early postoperative intraperitoneal chemotherapy
(s0}. They have identified 14 publications from
the Medline search and,.overall, 294 patients,
The evidence presented in this systematic review
indicates thar cytoreductive surgery and heated
intraoperative intraperitoneal surgery ate a viable
option in the management of recurrent ovarian
cancer, Two different merhods of administration
of the heated intraoperative intraperitoneal che-
motherapy were described in these seudies. The
open techaique was used in seven studies (74-80].
This method invelves the instillation of the che-
motherapy solution into the open abdominal cav-
ity with manual stirring to assure even distribution
of the chemotherapy agents and heac. In the closed
technique, the abdorminal faseis is either tempo-
rarily or permanently closed after complesion of
the surgery, including all the anastomoses, and the
chemorherapy solution circulated into the cavity

through several catheters wich the aid of a pump, -

Current data indicares that vigorous agieation of
the inrraperitonesd Buid increases the contact area
of the perironeum and may indicate that the open
technique is superior o the closed method 1),
The survival reporeed with cytoreductive surgery
and heated intraoperative intraperioneal chemo-
therapy may be superior 1o the resules of conven-
tional tremrment. With systemic chemotherapy,
patients with platinum-sensitive recurrent disease
have an overafl median survival of 29 months 61,
while patienrs with platinum-resistant disease
have an overall survival of only 17 months (2.
In conttast, overall survival of 22-45 months in
patients treated with cytoreductive surgery and
heated intraoperative intraperitoneal chemeo-
thesapy is promising considering thar most of the
studies included a large number of patients witl
recurrent disease. The rates of significant morbid-
ity associated with this combined trearment were
low, ranging from 5 wo 36%. The median moreal-
ity was 3% (range: 0~10%). These results indicate
that selected patients with recurrent ovarian can-
cer could be considered as candidares for salvage
therapy with cytoreductive surgery and heated
intraperitoneal chemotherapy, and the efficacy of
this combined treatment should be evaluzared in
& prospective Phase 117 trial.

Fagoutl et al. reported an interested series on
the use of HIPEC and cyroreductive surgery in
2 specific setting of patients — that is, women
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The role of secondary cytoreduction in ovarian cancer and its clinical outcome are discussed in this review.
The definition of the selection criteria to offer sacondary cytereduction represents one of the most impartant chatlenges.
The pattern of recurrence and the platinum-free interval should be included in the selection criteria to identify caﬂ'didates for secondary
eytoreduction. The precperative work-up of secondary cytoreduction should be performed with use of positron emission

with ovarian cancer at their fizst recusrence with
a PPl of at least 6 months, presenting w a gyne-
cologic vucology referml center (83 All cases
have been strictly selecred before inclusion in
the protocel, utilizing AGO-DESKTOP I crite-
ria for secondary cytoreduction and performing
an FDG-PET/CT and $-LPS in all cases before
atterapting surgery. The preoperative evaluation
has allowed a complere eytoreduction in 100%
of the patients, which is an excellent result when
compared with the 50% complese cytoreduction
that was demonstrated in & recent meta-analysis
on secondary surgery (7. As may be expected,
this sarisfying result has been achieved at the
cost of muliiple organ resections, but periopera-
tive mortality and morbidity raves have been 0
and 30%, respectively, which are well halanced
with data reported in the recent liverature, cven
if cytoreductive surgery alone is considered (26].

Recently, deBree et af. reported that the use
of pacliraxel for HIPEC following cytoreduc-
tive surgery seems feasible and relatively safe,
with acceptable morbidity in patients with pri-
mary and secondary peritoneal tumors |84, Its
administration is assoctated with a highly favor-
able pharmacokinetic profile, despite the short
treacment duration of HIPEC, Very high local
drug exposure, which is approximately 50- to
60-times higher than achieved after intrave-
nous administration, and low systemic drug
levels, make paclitaxel a very attractive drug
for FIIPEC. They concluded thac larger studies
with a more homogeneous patient cohort and
prolonged follow-up should be performed to
demonstrate its definite efficacy.

In conclusion, considering the potential
advantages of HIPEC associated with cytoreduc-
tive surgery and the low morbidity and morral-
ity rates, such a promising approach should be
encouraged for long-term survival in platnum-
sensitive recurrent ovarian cancer patients, and
larger prospective randomized studies with 2
longer follow-up time are awaited.

tomography/computed tomography and explorative laparoscopy.

The role of hyperthermic intraoperative peritoneal chemotherapy associated with ootimally secondary cytoreduction should be evaluated

by a prospactive clinical trial.

. There has not yel been a prospective randomized trial

therapy comparad with chemotherapy alone,

Comprehensive training, preparation and referral to centers that specialize in the surgical management of recurrent ovarian cancer

shat confirmed the benefits of secondary cytoreduction combined with adjuvant

Conclusion & future perspective

During the past 20 years, secondary cyto-
reduction has emerged as an accepred treat-
ment option for a selece group of patients with
recurrent ovarian cancer. Despite a growing

body of retrospective literacure illustraring an

inverse relationship between residual- disease
and pestrecurrence survival, the clinical appli-
cability of secondary cytoreduction remains a
controversial topic. The current data supported
that the selection eriteria w offer secondary cyto-
reduction represents one of the most importans
challenges, and we believe that for this issue in
the furare the role of laparoscopy combined with
FDG-PET/CT will play a more interesting role.

Moreover, mumerous vaciables are respansible
for the improvement in the surgical outcome,
such as advances in surgical effore and waining,
advances in perioperative management, and a
mulridisciplinary surgical team., These indings
emphasize the importance of comprehensive
training, preparation and referral to conters that
specialize in the surgical management of pasients
with edvanced disease.

However, there has not been 2 prospective
randomized trial that confirmed the benefiss
of secondary cytoreduction combined with
adjuvanc therapy compared with chemotherapy
alone. Until more definitive Phase Iil data are
made available, our current philosophy is that
surgical cytoreduction plays a determinany role
in the management of selected patients with
recurrent ovarian cancer.
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