
INTRODUCTION

OO
varian neoplasms consist of several histopatho-
logic entities, approximatively 90% being
epithelial ovarian cancer and less common low

malignant potential tumors-  malignant germ cell neoplasms,
carcinosarcomas (malignant mixed Müllerian tumors of the
ovary) and malignant sex cord-stromal tumors (1). 

Epithelial ovarian cancer is the leading cause of death
from gynecologic cancer in the United States, with less than
40 % of patients being cured (2).Some phisicians follow
women with high-risk factors(eg, those with a family history
or BRCA mutations) using CA-125 monitoring and
endovaginal ultrasound, but until data from larger random-
ized controlled trials are published (eg, UKCTOCS), there is
not enough evidence to support this screening approach for
women at low risk for ovarian cancer (3).

FIGO classification of ovarian cancer (2014)

The stage and grade of disease are very important in 
prognosis and treatment recommendations.Ovarian cancer is
classified primarily as stages I to IV using the FIGO (Interna-

tional Federation of Gynecology and Obstetrics) and AJCC
staging systems. Pathologic grading (labeled as 1,2 and 3)  is
an important prognostic factor and is used in the selection of
therapy, primarily for early-stage disease (4, Table 1). 

Therapeutic strategies

For patients presenting with undiagnosed (suspicious)
pelvic mass and/or ascites, abdominal distension, and/or
symptoms like bloating, pelvic /abdominal pain, difficulty
eating or feeling full quickly, urinary symptoms without
other obvious sources of malignancy, the primary workup
should include an abdominal/pelvic examination, ultra-
sound and/or abdominal/pelvic CT/MRI and appropriate
laboratory studies (5).

Primary treatment for presumed ovarian cancer consists of
appropriate surgical staging and cytoreduction, followed in
most patients by systemic chemotherapy. In early ovarian can-
cer, the initial operation is a complete assessment of the
spread of disease, because data show that about 30% of
patients undergoing complete staging surgery are upstaged (6).

To provide adequate comprehensive surgical treatment of
patients with ovarian cancer, the surgeon must understand
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SUMMARY

Ovarian cancer remains one of the most aggressive gynecologic
malignancies especially due to the fact that most patients are 
diagnosed in an advanced stage of the disease. It has been widely
advocated that stage at diagnosis is an important prognostic factor
and in the meantime an important criterion for selection of the
most appropriate therapy. This is a literature review regarding the
actual trends towards a comprehensive staging in ovarian cancer
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RÉSUMÉ

La stadialisation dans le cancer ovarien

Le cancer de l'ovaire reste l'une des plus agressives malignités
gynécologiques en raison surtout du fait que la plupart des
patients sont diagnostiqués dans un stade avancé de la maladie.
On a préconisé que le stade au moment de la mise du diagnostic
est un facteur pronostique important et en même temps un
critère important de sélection de la plus adéquate thérapie. Ce 
travail est une revue de la littérature concernant les tendances
actuelles sur la stadialisation complète dans le cancer de l'ovaire. 
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the patterns of spread of the disease. There are three 
primary methods of spread: direct extension, exfoliation of
clonogenic cells and lymphatic spread. Direct extension-
ovarian carcinoma that penetrates the capsule of the ovary
involves pelvic structures by direct contact, the most 
commonly involved structures being the fallopian tubes,
uterus and contralateral adnexa. The cul-de-sac, the pelvic
side wall peritoneum and the rectal or bladder serosa are
involved by either direct contact or “drop metastases’; if the
ovarian mass becomes large before it penetrates the capsule,
other abdominal organs may be involved by direct extension.
Exfoliation of clonogenic cells- after the carcinoma penetrates
the ovarian capsule, clonogenic cells can escape into the 
peritoneal cavity. Respiratory movements result in a clockwise
flow of peritoneal fluid that transports the tumoral cells along
the right paracolic gutter toward the diaphragm. The normal
peristalsis of the intestines and the movements of daily 
activity distribute the malignant cells in the abdomen; the
omentum is involved by exfoliated ovarian cancer cells,
microscopic metastases being reported in up to 20% of 
grossly negative omentum. The exfoliated cells that reach the
right diaphragm are picked up by the lymphatic vessels in the
diaphragm and transported to the pleural surfaces; Lymphatic
spread - the most commonly involved lymph nodes in 
ovarian cancer are the iliac nodes. From these nodes, the 
disease spreads to the common iliac and paraaortic lymph
nodes. Aortic lymph nodes are involvedless frequently by the
lymphatic route following the ovarian vessels. Involvement of
the inguinal lymph nodes occurs either by retrograde flow
from the iliac nodal chain or by direct spread via the 
lymphatics in the round ligament (7,8,9).

Over the past decades, a great deal has been learned
about the occult extra-ovarian disease, which appears in a 
significant proportion of patients with apparent early-stage
ovarian carcinoma. Comprehensive surgical staging is the

single most important factor in deciding appropiate manage-
ment of early-stage disease. It allows for a more accurate
determination of prognosis and correctly identifies those
patients whose survival may be improved by adjuvant 
therapy. The appropiate procedures that constitute a 
complete staging laparotomy include:peritoneal cytology
(pelvis and upper abdomen), careful and systematic abdomi-
nal exploration, omentectomy (infracolic), total abdominal
hysterectomy and bilateral salpingo-oophorectomy, pelvic
and paraaortic lymphadenectomy. Random and directed 
peritoneal biopsies (posterior cul-de –sac, bladder reflection,
both pelvic sidewalls and both paracolic spaces, biopsy or
scrapings from the undersurface of both diaphragms), appen-
dectomy  in selected cases (e.g., mucinous histology)(7,8,9).
Abdominal entry and exposure are best achieved through a
vertical midline incision. A preliminary assessment is taken
of the extent of disease, with particular atention to the 
primary tumor and those areas at high risk for metastatic
spread. If ascites is present, it should be sent for cytologic
examination. When no ascites is present, peritoneal 
washings with 100 to 150 cc of saline solution are obained
from the pelvis, the paracolic gutters and the right and left
upper quadrants. Careful inspection and palpation of the
entire peritoneal cavity are performed in a systematic way.
The exploration begins with the right paracolic space, 
continues over the right kidney and the suprahepatic space,
followed by inspection of the diaphragm and liver. The 
gallbladder, Morrison’s pouch and the portahepatis should be
carefully examined. The exploration proceeds to the left
hemidiaphragm, left hepatic lobe, spleen, stomach, trans-
verse colon, left kidney and left paracolic gutter. The lesser
sac is entered on the left side of the gastrocolic ligament 
(during omentectomy) to evaluate the stomach and the 
pancreas. Both serosal and mesenteric surface of the small
bowel and colon are examined. During the initial examina-

Table 1 - FIGO Ovarian Cancer Staging (2014)

STAGE I: Tumor confined to ovaries
IA Tumor limited to 1 ovary,capsuleintact,no tumor on surface, negative washings
IB Tumor involves both ovaries otherwise like IA
IC Tumor limited to 1 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
STAGE II: Tumor involves 1 or both ovaries with pelvic extension(below the pelvic brim) 
IIA Extension and/or implant on uterus and/or Fallopian tubes
IIB Extension to other pelvic intraperitoneal tissues
STAGE III: Tumor involves 1 or both ovaries with cytologically or histologically confirmed spread to the peritoneum outside the pelvis

and/or metastasis to the retroperitoneal lymph nodes
IIIA (Positive retroperitoneal lymph nodes and/or microscopic metastasis beyond the pelvis)
IIIA1 Positive retroperitoneal lymph nodes only 
IIIA1 (i) Metastasis ≤ 10 mm
IIIA1 (ii) Metastasis >10 mm
IIIA2 Microscopic, extrapelvic (above the brim)peritoneal involvement +/-positive retroperitoneal lymph nodes
IIIB Macroscopic, extrapelvic, peritoneal metastasis ≤ 2 cm+/-positive retroperitoneal lymph nodes. Includes extension to capsule of

liver/spleen
IIIC Macroscopic, extrapelvic, peritoneal metastasis >2cm +/-positive retroperitoneal lymph nodes. Includes extension to capsule of

liver/spleen
STAGE IV: Distant metastasis excluding peritoneal metastasis
IVA Pleural effusion with positive cytology
IVB 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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tion, the retroperitoneal areas are palpated along the vascu-
lar structures in the pelvis and along the aorta and vena cava
up to the level of the renal vessels. The results from this
exploration are carefully noted with regard to tumor size,
extent and location (7,8).

The ovarian tumor and pelvis should be carefully 
examined, and both ovaries should be evaluated for size,
presence of gross tumor, external excrescences,capsule 
rupture and adherence to surrounding structures. If surgical
findings are suggestive of a malignant tumor, a unilateral
salpingo-oophorectomy should be performed and sent for
frozen section evaluation. If the analysis reveals a malignant
tumor,then standard surgical therapy includes total hysterec-
tomy and bilateral salpingo-oophorectomy.Staging biopsies-
are taken to evaluate for microscopic metastases in high-risk
areas, which grossly appear normal. If no abnormalities on
peritoneal surface are noted, then directed biopsies of the
peritoneum are taken from the posterior cul-de-sac, bladder
peritoneum, bilateral pelvic sidewalls, both paracolic gutters
and the undersurface of the diaphragm on both sides. 
Adhesions and any other abnormal appearing areas on the
peritoneal or visceral surfaces should be biopsied. It should
be obtained a 2-3 cm strip of peritoneum as a representative
sample for pathologic analysis. Total hysterectomy and 
bilateral salpingo-oophorectomy should be performed with
every effort to keep an encapsulated mass intact during
removal. Omentectomy also should be performed. In appar-
ent early-stage ovarian cancer  patients, subclinical omental
disease is detected in up to 20% of cases. The gastroepiploic
vascular arcade along the greater curvature of the stomach
should not be sacrified (8,10).

Complete surgical staging in early ovarian cancer patients
with gross disease confined to the ovaries and pelvis should
include bilateral pelvic and paraaortic lymphadenectomy.
Even in patients with unilateral lesions, lymph node metas-
tases are commonly bilateral. Bilateral ovarian lesions, posi-
tive cytology, presence of ascites, high grade histology, and
serous histology are risk factors for lymph node involvement
(11). Pelvic lymph nodes dissection consists in bilateral
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 at a minimum anterior to the
obturator nerve. Para-aortic lymph node dissection should be
performed by stripping the nodal tissue from the vena cava
and the aorta bilaterally to at least the level of the inferior

mesenteric artery, preferably to the level of the renal vessels
(10).

Lymphadenectomy is an integral part of surgical staging
and treatment for ovarian cancers, having a potential role in
both staging and retroperitoneal debulking. Positive lymph
nodes result in a change from stage I to stage IIIC. 5-year 
survival may decrease from 90% to 20% (12). However, there
is debate on the extent of lymphadenectomy, particularly in
early staged unilateral tumors (13). In scientific literature,
this topic is based on retrospective studies and includes a
small number of patients. Lymphatic metastasis is thought
to be present in about 4-27% of early staged patients. This
large heterogenity in lymphatic metastatic rates is mainly
related to the type of lymphadenectomy performed in these
studies (sampling vs. systematic, only pelvic or isolated 
unilateral pelvic etc.) (12-18, Table 2)

In advanced ovarian cancer,patients usually have 
obvious intraabdominal metastases and the surgical intent
becomes primary cytoreduction, meaning the removal of as
much tumor as possible at the time of initial surgery every
effort should be made to achieve maximum cytoreduction
since this offers superior survival outcomes (19). Surgical
cytoreduction is optimal if the residual tumor nodules are
less than 1 cm in maximum diameter or thickness
(10,20,21,22). The surgical removal of large tumor masses
causes the remaining tumor nodules to have a high propor-
tion of cells in an active growth phase, more sensitive to
chemotherapy. In addition, the removal of large tumor 
masses removes the portion of the tumor with poor blood
supply that might not receive an adequate dose of
chemotherapeutic agent.Extensive resection of upper
abdominal ovarian metastases is recommended for patients
who can tolerate this surgery. (19,23) More complete the
debulking the better the outcomes, but primary cytoreduc-
tion is often a technical challenge for the surgeon. The 
disease may fill the pelvis and involve multiple intraabdomi-
nal structures. The surgical approach should be through the
retroperitoneum. By entering the retroperitoneum, the 
surgeon can obtain control of the blood supply (the
infundibulopelvic ligament and the uterine artery) and iden-
tify and protect the ureter and pelvic vasculature. After the
blood supply has been controlled and the ureter and pelvic
vessels are protected, the disease and pelvic viscera can be
swept to the midline. The cancer usually can be separated
from the bladder and the rectum, althought resection of
these organs is sometimes necessary (6,19). 

Table 2 - Pelvic and paraaortic involvement in early staged patients with epithelial ovarian carcinoma

Authors Number of Number of isolated Number of isolated Number of pelvic
patients pelvic LN positive aortic LN positive and aortic

patients patients positive patients
Petru et al. (12) 40 7 1 1
Benedetti Panici et al. (13) 37 3 2 0
Onda et al. (14) 59 3 2 8
Sakai et al. (15) 63 2 2 0
Kanazawa et al. (16) 68 5 5 4
Harter et al (17)] 70 0 4 4
Morrice et al (18)] 100 3 13 7
Total 437 23 (5.2%) 29 (6.6%) 24 (5.5%)
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For obvious disease beyond the ovaries, cytologic assess-
ment of ascites and/or peritoneal lavage specimens will not
alter stage or management.Total hysterectomy and bilateral
salpingo-oophorectomy should be performed. An encapsu-
lated mass should be removed intact, if possible. All
involved omentum should be removed. Removal of the
omentum is usually not difficult, particularly when only the
infracolicomentum is involved by the disease. If the supra-
colicomentum is involved, the entire omentum should be
separated from the colon and removed along the greater 
curvature of the stomach.Suspicious and/or enlarged nodes
should be resected, if possible. Those patients with tumor
nodules outside the pelvis ≤ 2 cm (presumed stage IIIB)
should have bilateral pelvic and para-aortic lymph node 
dissection In patients with advanced ovarian cancer who
have had complete debulking, data indicate that overall 
survival is increased in those who receive systematic 
lymphadenectomy (24,25).

Standard surgery is defined as the optimal surgical out-
come achieved in both the pelvis and the middle
abdomen (including small and/or large bowel resections),
and the subsequent attempt to resect tumor nodes 
measuring ≥1 cm in the upper abdomen (26).

Radical surgery is defined as the extensive upper abdomi-
nal procedures complementing an optimal cyto-reduction
within the middle abdomen and the pelvis. These procedures
may include diaphragmatic peritonectomy, hepatic resection,
splenectomy, gastrectomy, distal pancreatectomy, cholecystec-
tomy, and the resection of tumor on the surface of upper
abdominal organs.

Other procedures that may be considered for surgical
cytoreduction( in all stages) include: radical pelvic dissec-
tion, bowel resection and/or appendectomy, partial cystec-
tomy and/or ureteroneocystotomy(19,23,26).

It still remains controversial as to whether or not
patients with bulky upper abdominal disease can benefit
from upper abdominal procedures. It has been suggested that
upper abdominal procedures should only be performed when
complete or optimal cytoreduction is attainable (19). Most
of the surgeons tend to accept neoadjuvant chemotherapy
followed by surgery as the standard approach, which is in
line with the result of EORTC 55971 study reported in 2010
Primary debulking surgery followed by adjuvant chemo-
therapy with platinum and taxane is regarded as standard
treatment for advanced ovarian cancer, whereas neo-
adjuvant chemotherapy followed by interval debulking
surgery and chemotherapy is conventionally regarded as 
salvage treatment for advanced ovarian cancer cases deemed
unresectable due to the presence of widespread invasive 
disease or a poor performance status (14,19,27,28).

Regarding the number of resected nodes, Panici et al.
(24) defined pelvic lymphadenectomy as when at least 25
nodes were removed and aortic lymphadenectomy as when
at least 15 nodes were removed In their randomized clinical
trial, comparing systematic aortic and pelvic lymphadenec-
tomy versus resection of bulky nodes only in optimally
debulked advanced ovarian cancer, they concluded that 
systematic lymphadenectomy improved the progression free

survival but not overall survival in women with optimally
debulked advanced ovarian carcinoma.

Mikami (29) recently reported that patients with optimal
reduction who underwent complete systematic retroperi-
toneal lymphadenectomy had better overall survival than
those who underwent only pelvic node dissection or those
who did not undergo lymph nodes resection (p<0.001). He
recommended that systematic retroperitoneal lymphadenec-
tomy should be performed in all patients who are likely to
achieve optimal cytoreduction.

Select patients with low-volume residual disease after
surgical cytoreduction for invasive epithelial ovarian cancer
are potential candidates for intraperitoneal therapy, thus 
consideration should be given to placement of an intraperi-
toneal catheter with initial surgery (30).

In special circumstances fertility-sparing surgery, preserv-
ing the uterus and contralateral ovary, can be considered for
patients with apparent early-stage disease and/or good-risk
tumors (early-stage invasive epithelial tumors, low malignant
potential lesions, malignant germ cell tumors or malignant
sex cord-stromal tumors) who wish to preserve fertility. 
Comprehensive surgical staging should still be performed to
rule out occult higher stage disease, but may be omitted in
pediatric/adolescent patients with clinically apparent early-
stage malignant germ cell tumors based on pediatric surgical
literature (8,11,31).

Ovarian Tumors of Low Malignant Potential or Border-
line tumors of the ovary constitute a distinct, well-defined
pathologic entity with several characteristic microscopic
findings that distinguish it from its invasive counterpart.
Unlike invasive epithelial ovarian cancer, 75% of these
tumors are diagnosed in early stages and represent approxi-
mately 15% of all ovarian malignancies. If these tumors are
encountered intraoperatively, a gynecologic oncologist
should be consulted, and every effort should be made to fully
stage the patient, just as in invasive epithelial ovarian cancer.
These cancers are not usually chemosensitive and the 
surgeon should attempt to remove all gross evidence of 
disease. Although the prognosis for patients with tumors of
low malignant potential is much better than for patients
with invasive tumors, 10% of stage I tumors will ultimately
recur. Because these tumors are indolent, recurrences can 
present 10 to 15 years after the initial diagnosis, making long-
term follow-up necessary. Surgical reexploration should be
strongly considered in these patients when recurrence is 
suspected, since long-term palliation and even cure have
been documented after secondary surgical resection (32). 

A secondary cytoreduction procedure can be considered
in patients with recurrent ovarian cancer who recur more
than 6-12 months since completion of initial chemotherapy,
have an isolated focus (or limited foci) of disease amenable
to complete resesction, and do not have ascites. For asymp-
tomatic patients with early-stage disease, in whom initial
comprehensive surgical staging was performed and followed
by adjuvant therapy, routine second-look surgery will yield
positive results in only a small percentage of patients. 
Therefore, routine use of second-look laparotomy is not 
recommended (8).
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In selected patients, minimally invasive procedures
may be used for surgical staging. It may be useful when 
evaluating whether maximum cytoreduction can be
achieved in patients with newly diagnosed or recurrent
ovarian cancer. If clinical judgment indicates that 
maximum cytoreduction cannot be achieved, neoadjuvant
chemotherapy should be considered. Loss of the ability to
palpate and inspect the entire abdominal cavity and
retroperitoneum could significantly compromise the accu-
racy of the surgical staging procedure and be detrimental
to the patient's prognosis (30,34).

In the operative report, the surgeon should describe the
extent of initial disease before debulking pelvis, 
midabdomen, or upper abdomen, the amount of residual
disease after debulking and whether a complete or 
incomplete resection was achieved (if incomplete, it must be
noted the size of the major lesions and total number of
lesions,  if miliary or small lesions) (35).

The new RRSO (Risk-Reducing Salpingo-Oophorectomy)
protocol is recommended for patients at risk for HBOC
(hereditary breast and ovarian cancer syndrome) and 
recommends that the Fallopian tubes should be processed by
sectioning and extensively examining the fimbriae and of the
tubes and then assessed to determine whether any 
evidence of cancer is present. The ovaries should also be 
carefully sectioned, processed and assessed (35,36).

CONCLUSIONS

Comprehensive staging of ovarian cancer is mandatory
in order to obtain a maximal benefits in terms of survival. In
the meantime debulking surgery to no visible residual 
disease remains one of the strongest predictors for long term
survival.
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