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Summary

Surgery is the cornerstone of effective management of the ovarian, tubal and peritoneal cancer. In 2014 the Interna-
tional Federation of Gynecology and Obstetrics (FIGO) published a new classification collectively covering cancer of ovary,
fallopian tube and peritoneum as well as malignant ovarian germ cell tumors and malignant sex-cord stromal tumors.
Comprehensive surgical staging according to the 2014 FIGO classification system plays an important role in management of
apparently early stage of ovarian, tubal and peritoneal cancer. Primary debulking (cytoreductive) surgery followed by pa-
clitaxel and platinum based combination chemotherapy is the cornerstone of the advanced-stage disease treatment. In cases
of suboptimal primary cytoreduction, interval debulking surgery performed after two to four cycles of chemotherapy based
on the clinical judgment of the gynecologic oncologist is second attempt to achieve optimal cytoreduction. Secondary cyto-
reductive surgery can be considered in patients with platinum-sensitive locally recurrent ovarian cancer. The volume of
residual tumor remaining after these surgical approaches is one of the most important independent prognostic factors for
survival.
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RAK JAJNIKA, JAJOVODA I POTRBUSNICE:
KIRURSKO LIJECENJE

Sazetak

Kirursko lijecenje je temelj uspjesnog lijec¢enja raka jajnika, jajovoda i potrbusnice. Medunarodno federacija ginekologa
i opstetricara (FIGO) u 2014. godini objavila je novu klasifikaciju koja zajedno obuhvaca rak jajnika, jajovoda, potrbusnice,
zlo¢udne tumore zametnih stanica i zlo¢udne tumore specijalizirane strome jajnika. Kirursko stupnjevanje bolesti prema
FIGO 2014 Klasifikaciji je klju¢no u lije¢enju raka jajnika, jajovoda i potrbusnice naizgled ranog stadija bolesti. Primarna
citoredukcijska kirurgija i dodatno lijecenje kemoterapijom je standardni pristup uznapredovaloj bolesti. Prilikom subopti-
malne citoredukcije tijekom primarnog kirurskog zahvata “interval debulking surgery” nakon drugog do cetvrtog ciklusa
kemoterapije, ovisno o procjeni ginekoloskog onkologa, drugi je pokusaj postizanja optimalne ciotredukcije. Sekundarna
citoredukcijska kirurgija dolazi u obzir kod pacijentica koje su osjetljive na kemoterapiju, a imaju lokalni povrat bolesti.
Velicina rezidualnog tumorskog tkiva nakon kirurskih zahvata je najznacajniji prognosticki ¢imbenik na koji se moze utje-
cati tijekom lijecenja.

KLJUCNE RUECT: rak jajnika, jajovoda i potrbusnice; kirursko stupnjevanje; kirurska citoredukcija; rezidualni tumor

41



Libri Oncol., Vol. 43 (2015), No 1-3, 41 — 49

INTRODUCTION

In 2014 the International Federation of Gyne-
cology and Obstetrics (FIGO) published a new
classification collectively covering cancer of ovary,
fallopian tube and peritoneum as well as malig-
nant ovarian germ cell and malignant sex-cord
stromal tumors (Table 1).

Current evidence supports staging all these
malignancies in a single system due their similar

Table 1.

THE INTERNATIONAL FEDERATION OF GYNECOLOGY AND

OBSTETRICS (FIGO) STAGING CLASSIFICATION FOR CANCER
OF THE OVARY, FALLOPIAN TUBE AND PERITONEUM

Stage | Definition

| Tumor confined to ovaries

1A Tumor limited to one ovary, capsule intact, no tumor
on surface, negative washings

1B Tumor involves both ovaries, capsule intact, no tumor
on surface, negative washings

IC Tumor limited to one or both ovaries

IC1 Surgical spill

IC2 Capsule rupture before surgery or tumor on ovarian

surface

IC3 Malignant cells in the ascites or peritoneal washings

1l Tumor involves one or both ovaries with pelvic
extension (below the pelvic brim) or primary
peritoneal cancer

1A Extension and/or implant on uterus and/or Fallopian

tubes

1]3] Extension to other pelvic intraperitoneal tissues

1l Tumor involves one or both ovaries with cytologi-
cally or histologically confirmed spread to the
peritoneum outside the pelvis and/or metastasis
to the retroperitoneal lymph nodes

1A Positive retroperitoneal lymph nodes and /or micro-

scopic metastasis beyond the pelvis

I1MA1
INA2

Positive retroperitoneal lymph nodes only

Microscopic, extrapelvic peritoneal involvement
+ positive retroperitoneal lymph nodes

1B Macroscopic, extrapelvic, peritoneal metastasis
< 2 cm % positive retroperitoneal lymph nodes.

Includes extension to capsule of liver/spleen

nc Macroscopic, extrapelvic, peritoneal metastasis
> 2 cm % positive retroperitoneal lymph nodes.

Includes extension to capsule of liver/spleen

Distant metastasis excluding peritoneal metastasis

IVA
IVB

Pleural effusion with positive cytology

Hepatic and/or splenic parenchymal metastasis,
metastasis to extraabdominal organs (including

inguinal lymph nodes and lymph nodes outside

of the abdominal cavity)
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Figure 1. A vertical midline abdominal incision.

pathogenesis, clinical presentation and treatment,
despite their differences in histology and clinical
behaviour (1). FIGO 2014 staging system provides
more accurate prognostic information.

Cancer of the ovary, fallopian tube and peri-
toneum often requires surgery for diagnosis. The
gynecologic oncologist should perform the appro-
priate surgery (2). An open laparotomy is gener-
ally used in patients with a suspected cancer in
whom surgical staging, a primary debulking sur-
gery, an interval debulking surgery (IDS) or sec-
ondary cytoreduction is planned. A vertical mid-
line abdominal incision should be used (Figure 1).

Diagnostic laparoscopy may be useful when
evaluating the resectability of disease in patients
with suspected advanced ovarian cancer.

SURGICAL STAGING

Comprehensive surgical staging according to
the 2014 FIGO classification system (Table 1) plays
an important role in management of apparently
early stage of ovarian, tubal and peritoneal cancer.
The primary site should be noted whenever pos-
sible. Histologic type including grading should be
designated at staging (1). Stage I peritoneal carci-
noma is not possible (1).

On entering peritoneal cavity aspiration of
ascites or peritoneal washing should be collected
and sent for cytologic evaluation. Entire peritone-
um surface should be visualized, suspicious areas
should be excised and if suspicious areas are not
present random biopsies should be taken from the
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Figure 3. Para-aortic lymph node dissection

pelvis, paracolic gutters, mesentery and dia-
phragm. Diaphragm scraping for cytologic evalu-
ation is an accepted alternative (3). Omentectomy,
total hysterectomy with bilateral salpingo-oopho-
rectommy with effort to avoid intraoperative rup-
ture of an ovarian tumor capsule and pelvic and
para-aortic lymphadenectomy is the standard sta-
ging procedure. Intraoperative pathologic evalua-
tion is a valuable diagnostic procedure (3). Sys-
tematic lymphadenectomy is essential in the ac-
curate staging of apparent early epithelial ovarian
cancer (EOC) (4,5). Microscopic lymphatic spread
to pelvic lymph nodes is present in 5-14 % and mi-
croscopic lymphatic spread to para-aortic lymph
is present in 4-12 % of apparent FIGO stage I EOC
(5,6,7). Histologic grade and histologic subtype
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are the most significant risk factors for lymph
node metastases (8,9). Pelvic lymph node dissec-
tion (Figure 2) is bilateral and includes removal of
lymph nodes overlying and anterolateral to the
common iliac vessels, overlying and medial to the
external iliac vessels, overlying and medial to the
hypogastric vessels and from the obturator fossa
(3,10).

Para-aortic lymph node dissection (Figure
3) should be performed to the level of the renal
veins (3).

At least 10 lymph nodes should be removed
from different retroperitoneal sites (11). Approxi-
mately one third of patients with apparent early
stage of disease are upstaged during comprehen-
sive surgical staging (12).

The staging system for borderline ovarian tu-
mors (BOTs) is the same as for ovarian, tubal and
peritoneal carcinomas. Positive lymph nodes are
present in 6.2% patients with BOTs (13). Lesieur et
al. (13) performed retrospective study on 1552 pa-
tients treated for serous BOTs and concluded that
lymph node involvement does not appear as a
prognosis factor for advanced-stage of disease. In
meta-analysis of 97 studies including 4129 pa-
tients with BOTs 98% women with lymph node
involvement survived 6.5 years (14). Systematic
lymphadenectomy in patients with borderline tu-
mors may be omitted due its low prognostic utili-
ty (13,14). Appendectomy is performed for muci-
nous tumors.

In women with malignant sex-cord stromal
tumors (SCST) lymph node metastases are rare
(15,16). If there is no palpable nodal enlargement,
systematic lymphadenectomy in those patients
may also be omitted (15).

Malignant ovarian germ cell tumors (OGCTs)
often affect children, adolescents, or young wom-
en and approximately one-third of (BOTs) occur in
women younger than 40 years of age (17). For pa-
tients with apparent early stage of disease and/or
good-risk tumors (early stage EOC, BOT, malig-
nant SCST, malignant OGCT) who wish to pre-
serve fertility, fertility-sparing surgery is an op-
tion (3).

Comprehensive surgical staging is the most
important factor in determining prognosis and se-
lection of appropriate candidates for adjuvant
chemotherapy.

Minimally invasive surgical approaches are
used by some surgeons for surgical staging of ap-
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parent early-stage ovarian, tubal and peritoneal
cancer.

PRIMARY DEBULKING SURGERY

Majority of women with ovarian, tubal, or pe-
ritoneal cancer present with advanced-stage dis-
ease (FIGO stages III-1V) (18, 19). Primary debulk-
ing (cytoreductive) surgery followed by paclitaxel
and platinum based combination chemotherapy is
the cornerstone of the treatment (20). Surgeons
should document the extent of the disease and at-
tempt to achieve maximal tumor debulking. This
surgical goal is achieved more often in experi-
enced gynecologic oncology institutions (21, 22,
23). Gynecologic oncologist with abdominal sur-
geon and/or vascular surgeon and/or thoracic sur-
geon forms surgical team. The volume of residual
tumor remaining after primary cytoreductive sur-
gery is one of the most important independent
prognostic factors for survival (19, 21, 24). Accord-
ing to Gynecologic Oncology Group (GOG) cyto-
reduction to no grossly visible disease defines
complete cytoreduction. Cytoreduction with re-
sidual disease <1 cm defines optimal cytoreduc-
tion and cytoreduction with residual disease >1
cm defines suboptimal cytoreduction (25). Sys-
tematic review of 11 retrospective studies showed
a greater improvement in progression-free surviv-
al (PFS) and overall survival (OS) in women with
complete cytoreduction compared with optimal
cytoreduction (25). Survival estimates were also
statistically significant when optimal cytoreduc-

Figure 4. Peritoneal stripping of the diaphragm

Figure 5. Bowel resection

M
1 .
Figure 6. Resection of enlarged lymph node

tion and suboptimal cytoreduction were compa-
red. If complete cytoreduction is not possible, the
surgical goal should be optimal cytoreduction (26).
There was no improvement in OS when residual
disease of >2 cm and <2 cm were compared (25).
During surgical procedure the most difficult
areas should be assessed first and if they are unre-
sectable to a diameter <1 cm further cytoreduction
is not indicated except for palliation (18,25,26). In
these patients ovaries must be resected to prove
the origin of tumor. If most difficult areas of the
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tumor are resectable aggressive surgical proce-
dure is continued. Methods used to achieve com-
plete cytoreduction are omentectomy, total hys-
terectomy with bilateral salpingo-oophorectom-
my, peritoneal stripping of the diaphragm (Figure
4) and abdominopelvic surfaces, bladder or ure-
teral resection, diaphragmatic resection, bowel re-
section (Figure 5) and/or appendectomy, gastric
resection, liver resection, cholecystectomy, distal
pancreatectomy, splenectomy, resection of pul-
monary metastases and selective resection of
suspicious or enlarged lymph nodes (Figure 6) (3,
26, 27).

Chi et al. (22,28) showed that using extensive
upper abdominal surgical procedures resulted in
increased optimal cytoreduction rates and signifi-
cantly improved PFS and OS. Harter et al. (29)
showed that the rates of complete cytoreduction
in their institution increased from 33% to 62% by
implementing aggressive surgical approach with
consequent improved OS.

The role of systematic pelvic and para-aortic
lymphadenectomy in patients with advanced
ovarian cancer is controversial (30,31). National
comprehensive cancer network (NCCN) guide-
lines propose pelvic and para-aortic lymphade-
nectomy in all patients with macroscopic, extra-
pelvic, peritoneal metastasis <2 cm in greatest di-
mension (3). According to previous FIGO staging
classification (1988) positive lymph nodes in those
patients with apparent FIGO stage IIIB upstage
them in FIGO stage IIIC. FIGO (1988) stage IIIC
patients with regional lymph node metastasis
have better prognosis compared to the patients
with FIGO (1988) stage IIIC with macroscopic, ex-
trapelvic, peritoneal metastasis >2 cm (32). In rec-
ognition of the prognostic importance of lymph
node metastasis the FIGO staging classification
was revised (31,32,33). Last versions of FIGO stag-
ing classification (2014) defines regional lymph
node metastasis as stage IIIA1 and extrapelvic,
peritoneal metastasis >2 cm with or without re-
gional lymph node metastasis as stage IIIC (Table
1) (1, 32, 33). There is no need for diagnostic pelvic
and para-aortic lymphadenectomy in patients
with macroscopic, extrapelvic, peritoneal metasta-
sis < 2 cm because positive lymph nodes in those
patients do not upstage them. Paik et al. (32) ana-
lyzed the prognostic role of revised version of
FIGO staging classification in EOC patients and
compared it with previous version and found that
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revised FIGO staging classification has an inde-
pendent prognostic role especially in IC3 and IIIC,
which were not shown in IC and IIIC of previous
FIGO stage.

In 2005, Panici et al. (30) conducted a ran-
domized clinical trial, including 427 patients with
FIGO stage IIIB-IV EOC, to determine whether
systematic pelvic and para-aortic lymph node dis-
sections improves PFS and OS compared with re-
section of bulky nodes only. They concluded that
systematic lymphadenectomy improves PFS (five
to seven months) but not OS in women with opti-
mally debulked advanced ovarian carcinoma (30).
According to these findings routine systematic
lymphadenectomy is not indicated in women
with optimally debulked advanced ovarian carci-
noma. In 2010, Kim et al. (34) conducted a meta-
analysis including 21,919 patients with EOC and
showed that systematic pelvic and para-aortic
lymph node dissections improve OS with margin-
al significance for patients with advanced EOC.

In 2011, Trimbos (11) in the review conclud-
ed with the recommendation that lymphadenec-
tomy in advanced ovarian cancer patients can be
considered when complete cytoreduction is
achieved or when there are bulky nodes. The clin-
ical significance and efficacy of lymphadenectomy
in advanced ovarian cancer remains highly con-
troversial. Resection of all grossly suspicious
lymph nodes must be done to achieve maximal
tumor debulking.

Standard of postoperative care for patients
with advanced-stage disease is adjuvant chemo-
therapy (23).

INTERVAL DEBULKING SURGERY

It is difficult to predict which patients had
disease so extensive that optimal primary cytore-
duction could not be achieved (35). Usually it is
not possible to evaluate the resectability of tumor
until the debulking procedure starts. In cases of
suboptimal primary cytoreduction, interval deb-
ulking surgery (IDS) is second attempt to achieve
optimal cytoreduction. Interval debulking surgery
is also reserved for patients who cannot tolerate
primary debulking surgery (36). Criteria for pri-
mary chemotherapy and IDS are shown in table 2.

Interval debulking surgery is usually per-
formed after two to four cycles of chemotherapy
based on the clinical judgment of the gynecologic
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Table 2.

CRITERIA FOR PRIMARY CHEMOTHERAPY
AND INTERVAL DEBULKING SURGERY

Involvement of the superior mesenteric artery

Diffuse deep infiltration of the small bowel mesentery.

Diffuse and confluent carcinomatosis of the stomach
and/or large parts of the small or large bowel

Multiple parenchymal liver metastases

Tumor infiltration of the hepatoduodenal ligament, celiac trunk
or behind the porta hepatis

Brain metastases

Comorbidity not allowing primary debulking surgery

Patients nonacceptance of potential supportive measures
as blood transfusion or temporary stomas

oncologist (3, 35, 37). If there is an evidence of dis-
ease progression during chemotherapy, IDS is not
performed.

In 1995, Van der Burg et al. (38) assessed the
value of IDS among 319 women with advanced-
stage disease and concluded that women who un-
derwent IDS after suboptimal primary cytoreduc-
tion had significantly longer disease-free survival
and a significant six-month prolongation in me-
dian survival (26 versus 20 months) compared
with women who received chemotherapy alone
after suboptimal primary cytoreduction. In this
study many patients underwent less aggressive
attempts at primary debulking surgery by sur-
geons who were not experienced gynecologic on-
cologists.

In 2004, Gynecologic Oncology Group (39)
evaluated the effect of IDS on PFS and OS among
550 women with advanced ovarian cancer and
suboptimal primary cytoreduction and concluded
that addition of IDS to postoperative chemothera-
py with paclitaxel plus cisplatin does not improve
PFS or OS.

In 2007, Bristow et al. (40) systematically re-
viewed all investigational studies with evaluable
survival data on IDS for ovarian cancer between
1989 and 2006 and concluded that IDS after sub-
optimal primary cytoreduction does not have an
impact on survival outcome. Aggressive primary
debulking surgery offers the best opportunity for
achieving extended survival and remains the stan-
dard procedure in treating women with advanced
ovarian cancer (18, 40).

In 2010, European Organization for the Re-
search and Treatment of Cancer 55971 trial showed
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similar survival rates of patients with bulky FIGO
stage IIIC or IV ovarian carcinoma treated with
neoadjuvant chemotherapy and interval debulk-
ing surgery (NACT-IDS) or primary debulking
surgery and adjuvant chemotherapy (41). No dif-
ference in median PFS or OS was found. The peri-
operative morbidity and mortality were lower af-
ter IDS than after primary debulking surgery (41).

In 2013, Tangjitgamol et al (37) in their sys-
tematic review did not find strong evidence to
support the superiority of IDS over primary deb-
ulking surgery in subgroup of women whose pri-
mary surgery has been performed by the gyneco-
logic oncologist or with maximal surgical effort,
while they found benefit of IDS in the subgroup of
women whose primary surgery has not been per-
formed by the gynecologic oncologist or without
maximum surgical effort.

In 2015, Bian et al. (42) retrospectively re-
viewed 339 patients with stage IIIC or IV EOC and
showed that NAC-IDS provide equal survival
compared with primary debulking surgery and
adjuvant chemotherapy.

Despite the benefits of NACT-IDS on periop-
erative morbidity and mortality and higher rate of
optimal cytoreduction, NACT-IDS does not im-
prove survival outcomes compared with standard
primary surgery (37, 39, 40, 41). NACT-IDS may
be a better alternative treatment option for the
group of highly selected women not suitable for
primary debulking surgery (37, 43, 44).

Also if optimal primary cytoreduction could
not be achieved, especially when primary surgery
has not been performed by the gynecologic oncol-
ogist or without maximum surgical effort, then
NACT-IDS might be beneficial (37, 38, 41, 44).

The volume of residual tumor remaining af-
ter IDS is one of the most important independent
prognostic factors for survival, as it is after prima-
ry debulking surgery (41, 45).

Further well-designed randomised con-
trolled trials will complement our knowledge on
benefits of IDS.

SECONDARY CYTOREDUCTION

Secondary cytoreductive surgery can be con-
sidered in patients with platinum-sensitive locally
recurrent ovarian cancer (3, 46). The benefits of
secondary cytoreductive surgery are not clearly
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established because of the lack of large, random-
ized trials (46, 47). In the DESKTOP I trial only
complete resection during secondary cytoreduc-
tive surgery for relapsed ovarian cancer was as-
sociated with prolonged survival (46). Four inde-
pendent factors for indicating complete resection
were good performance status, early-stage of dis-
ease (FIGO stages I/Il) at initial diagnosis, com-
plete resection at primary surgery and the absence
of ascites (46). A combination of these variables
predicts complete resection in 79% of patients (46).
Salani et al. (48) evaluate the role of secondary cy-
toreductive surgery in the outcome of 55 patients
who had recurrent EOC and reported improved
survival in women with diagnosis-to-recurrence
interval 218 months (survival 49 months versus 3
months), improved survival in women with one
or two radiographic recurrence sites (survival 50
months versus 12 months for three or more radio-
graphic recurrence sites) and improved survival
in women with no macroscopic residual disease
(survival 50 months versus 7.2 months for patients
with macroscopic residual disease). One or two
radiographic recurrence sites define localized re-
current ovarian cancer (48).

Surgical therapy of recurrent disease after
secondary cytoreductive surgery may also offer a
survival benefit. Size and number of disease im-
plants on preoperative imaging may guide the se-
lection of patients for further cytoreductive sur-
geries (49, 50). Methods used to achieve complete
cytoreduction during secondary cytoreductive
surgery are the same as for primary debulking
surgery and/or IDS.

CONCLUSION

Surgery is the cornerstone of effective man-
agement of the ovarian, tubal and peritoneal can-
cer. Complete removal of all visible tumors re-
mains the surgical goal whenever cytoreductive
surgery is performed. Gynecologic oncologist
should be involved in surgical decision making
and treatment, only that guarantees optimal treat-
ment of these patients.
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