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ABSTRACT

Endometrial cancer (EC) is the most frequent cancer
of the female genital tract, especially in developed
countries and the seventh most common cause of
death from cancer in women in Western Europe.
Major prognostic factors related to endometrial can-
cer are stage, grade, and depth of myometrial inva-
sion and the presences of lymho-vascular space inva-
sion. Standard treatment of EC consist of surgical
and then adjuvant therapy on the basis of pathologi-
cal prognostic factors. Standard surgical approach
for stage I-11 endomerial cancer is total hysterectomy
and bilateral salpingo-oophorectomy with or without
staging. Without question a comprehensive surgical
staging procedure similar to that for ovarian carci-
noma should be performed for non-endometrioid EC
(uterine papiller serous carcinoma and clear cell ade-
nocarcinoma) due to the aggressive clinical behavior.
In contrast, there are some controversial issues in the
surgical management-staging of EC and the role of
ommentectomy and lymphadenectomy are the issues
of current debate.
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1. INTRODUCTION

Endometrial cancer (EC) is the most frequent cancer of
the female genital tract, especially in developed countries
and the seventh most common cause of death from
cancer in women in Western Europe. This malignancy is
advanced age disease and more than 90% of cases occur
in women older than 50 years of age. Nearly 5% of
endometrial cancers are associated with a genetic alter-
ation, nonpolyposis colorectal cancer syndrome (Lynch
Il syndrome) which is associated with germline muta-
tions to DNA mismatch repair genes [1]. Those with this
syndrome have a life time risk of developing endometrial
cancers of 30% - 60%.

There are two types of EC on the basis of clinical,
pathological and molecular features. The most common
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type is Type | EC (endometrioid adenocancer) which
consists of nearly 85% - 90% of EC. Second type is non-
endometrioid endometrial cancer (Type IlI) which ac-
count for about 10% of EC. The most common non-
endometrioid histology is papillary serous (10%), fol-
lowed by clear cell (2% to 4%), mucinous (0.6% to 5%),
and squamous cell (0.1% to 0.5%) [2]. Features of the
type | carcinomas include increased exposure to estrogen
(nulliparity, early menarche, chronic anovulation, and
unopposed exogenous estrogen) and obesity. The most of
type | EC are low grade and good prognostic tumor. In
contrast with, type Il cancer often arises in those who are
multiparous, and not obese women and the prognosis of
these tumors is worse.

Major prognostic factors related to endometrial cancer
are stage, grade, and depth of myometrial(MI) invasion
and the presences of lymho-vascular space invasion
(LVSI). Definitive staging according to the FIGO system
is based on surgical and pathology findings. In 2009, the
revised FIGO staging system was published [3]. At this
new reversing system, FIGO 1988 stage 1A and IB have
been grouped together in FIGO 2009 as stage IA, and
FIGO 1988 stage IC is IB in FIGO 2009. Also FIGO
1988 stage I1IC has been divided to two groups, I1IC1
the tumor disseminated pelvic lymph nodes and 111C2 the
tumor disseminated to para-aortic lymph nodes.

EC has been classified three risk group, as low-risk,
intermediate-risk, and high-risk for lymph node meta-
stases and/or early disease spread to the abdominal cavi-
ty and to distant sites.

Low Risk Group: FIGO 2009 stage IA , grade 1 or 2,
of endometrioid type histology.

Intermediate Risk Group: FIGO 2009 stage IA of
grade3, stage IB of grade lor 2 of enodometrioid type
histology.

High Risk Group: FIGO 2009 stage 1B of grade 3 or
of non-endometrioid histology; or stage Il or Il EC.

2. DIAGNOSIS

Abnormal uterine bleeding is the most common symp-
tom of EC and it is usually presented at the beginning of
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disease. Diagnostic work-up should be started with
pelvic ultrasound and then followed up by endometrial
biopsy in premenopausal and postmenopausal period.
Postmenopausal bleeding is usually evaluated by endo-
metrial biopsy because of malignancy rate is more than
10% [4]. In premenopausal period, malignancy rate in
women presenting abnormal uterine bleeding is less than
2%, so in that group of patients, age and ultrasono-
graphic findings of endometrium affect the decision of
biopsy [5]. A meta-analysis reported that the Pipelle was
the best endometrial sampling device, with detection
rates for endometrial cancer in postmenopausal and pre-
menopausal women of 99.6% and 91%, respectively [6].
A recent study concluded that diagnostic accuracy of
D&C and piplle biopsy are nearly equal, and the first
step in diagnostic pathway should be evaluation endo-
metrial morphology and the measurement of endometrial
thickness [7]. Also, saline infusion sonography should be
used to detect focal lesions which are most common
reason of high false negative rate of D&C and Pipelle
biopsy between focal and diffuse pathology [7,8].

3. TREATMENT

Standard treatment of EC consist of surgical and then
adjuvant therapy on the basis of pathological prognostic
factors. Standard surgical approach for stage I-11 endo-
merial cancer is total hysterectomy and bilateral salpin-
go-oophorectomy with or without staging (Table 1).
Without question a comprehensive surgical staging
procedure similar to that for ovarian carcinoma should be
performed for non-endometrioid EC (uterine papiller
serous carcinoma and clear cell adenocarcinoma) due to
the aggressive clinical behavior [9]. In contrast, there are
some controversial issues in the surgical management-
staging of endometrioid EC and the role of ommentec-
tomy and lymphadenectomy are an issues of current debate.

4. STAGING SURGERY IN
ENDOMETRIOID EC

Many clinical data has shown us that surgical staging
should be main part of the surgical procedure of EC
since the high rate of intra-peritoneal and retroperitoneal
tumor spreading has been found with surgical staging in

Table 1. Standart surgery for endometrial cancer.

Hysterectomy
Bilateral salpingo-oophorectomy
Staging surgery
Intraperitoneal staging (Ommentectomy, peritoneal biopsy)?

Retroperitoneal staging (Pelvic and/or paraaortic
lymphadenectomy)?
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patients with early stage endometrial cancer. At one of
the oldest GOG studies published 1984, it was suggested
that tumor is beyond to uterus in the 46% of patients
having clinical stage | EC [10]. In GOG 33, authors
reported that at the time of surgery, women with ap-
parent stage | tumors spread outside of the uterus in
approximately 20% of cases [11]. In another study pub-
lished 1990, up-staged ratio of clinical stage | EC was
found as 25% following to surgical staging [12]. Saygili
et al. reported extra-uterine involvement in 22% of
patients (22/97) with clinically stage | disease, and they
concluded that positive peritoneal cytology, pelvic lymph
node involvement, adnexial involvement, and omental
metastases were the most common types of extra-uterine
involvement [13]. A prospective study published by
Fujiwara at 2008 was performed on 134 patients with
clinical stage | EC and all patients underwent surgical
staging [14]. At this study, the frequency of omental,
adnexial and nodal metastases were 3%, 7.5% and 10%,
respectively. These results show us the importance of
staging procedure in the surgical management of EC.

5. PERITONEAL STAGING

This procedure is the first step of the staging surgery, and
omentectomy, biopsies from suspicious intrapertitoneal
regions and appendectomy are main parts of this surgical
approach. Actually, there is a lack of consensus on the
extent of surgical peritoneal staging of endometrioid EC.
There have been very few reports addressing the thera-
peutic value of omentectomy for the treatment of EC,
particularly for endometrioid adenocarcinoma. In a
recent study, Fujiwara et al. found omental involvement
in the 3% of clinical stage | endometrioid EC [14]. With
this result, they concluded that omental metastases rate
for clinical stage | endometrioid adenocarcinoma was
lower than the positive rates for extrauterine spread to
other sites; thus, the routine application of omentectomy
as a part of a staging laparotomy may not be efficacious.
The reported frequency of omental metastases in clinical
stage | endometrial cancer ranged from 6.0% to 8.3%
[13,15,16]. However, nonendometrioid adenocarcinomas
were included in these reports. When nonendometrioid
adenocarcinomas, such as serous adenocarcinoma, were
excluded, the frequency of omental metastases decreased
to 3.1% and 5.3% [13,15]. Chen reported that metastases
were confirmed by histologic examination in 3 of 202
cases (1.5%) diagnosed to be free of metastases by
intraoperative inspection and palpation [17] . In another
study published 2003, Gehrig et al. reported that most
cases of omental metastases could be detected by ins-
pection because the sensitivity was 0.89 and the speci-
ficity was 1.00 for the intraoperative diagnosis of endo-
metrial serous adenocarcinoma via surgical inspection
[18]. Also most of omental metastases are associated
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with high grade, deep MI and lymphatic involvement.
Many clinico-pathologic studies clarified that the fre-
quency of omental metastases was lower than that of
lymph node metastases and positive peritoneal cytology
in clinical stage | endometrioid adenocarcinoma. Thus,
performing omentectomy on all patients as a part of
routine laparotomy is discussable. In patient having high
grade tumor, at least infra-gastric omentectomy or large
omental biopsy should be a part of surgical staging.

6. LENFADENECTOMY (LA)
(RETROPERITONEAL STAGING)

Lymph node metastasis is the most important prognostic
factor in early stage EC, but pelvic with or without
para-aortic lymph node dissection has been a subject of
continuous debate in the surgical management of EC
since many years. There are many controversial issues
related to LA. These are the balance between cost and
benefit, intraoperative complications and postoperative
sequelae of this procedure, such as lymphocele, lym-
phorrhea and lymphedema. The evidence supporting LA
in the surgical management of EC originally came from
GOG study published at 1987 [11]. This study prospec-
tively evaluated 621 patients with clinical stage | endo-
metrial cancer. Authors reported that incidence of pelvic
and para-aortic lymph node metastasis changed from 0%
to 61% and 0% to 30% according to risk factors such as
grade, MI and intraperitoneal involvement. In this study,
for low risk group the risk of nodal spread was 4% for
the pelvic nodes and 2% for para-aortic nodes. For the
high risk patients (Grade 3 tumors or greater than 50%
uterine wall involvement) the rate was 16% for pelvic
nodes and 10% for para-aortic nodes. In another study
published at 1991, of patients with clinical stage | disease,
about 10% had pelvic and 6% had para-aortic lymph
node metastases [19]. The rate of positivity of both
pelvic and para-aortic lymph nodes ranges from 3% to
51% [11,20]. Some studies founded that no patient with
endometrial grade 1 or 2 tumors and <50% myometrial
invasion had lymph node metastasis when the tumor size
was equal or less than 2 centimeters [21,22]. In a study
published at 2009, Abu Rustum et al. reported a rate of
1% to 1.6% of isolated para-aortic lymph node invol-
vement in the setting of negative pelvic lymph nodes and
found this to be consistent for both low- and high-grade
lesions [23]. In contrast, in a study from Mayo Clinic,
authors prospectively evaluated 281 patients undergoing
lymphadenectomy for endometrial cancer staging and
found 22% of patients with high-risk disease had lymph
node metastases [20]. Of these, 51% had both pelvic and
para-aortic node metastases, 33% had positive pelvic
lymph nodes only, and 16% had isolated para-aortic node
metastases. In those with para-aortic lymph node invol-
vement, 77% had metastases above the inferior mesen-

Copyright © 2012 SciRes.

teric artery. Conversely, they found that patients with
low grade disease (i.e., grade 1 and 2 endometrioid
lesions with myometrial invasion < 50% and tumor size
< 2 cm) had no lymph node metastases. However, there
is no any study supporting these high rates of para-aortic
metastases in the literature.

7. PROGNOSTIC ROLE OF
LYMPHADENECTOMY

There are close relation between nodal metastases and
recurrence rate and survival in patients with EC and
obviously, strongest predictor of tumor recurrence usual-
ly is lymph node status. In an old study, Morrow et al.
using the GOG 33 database reported that the five-year
recurrence-free survival was 90% in patients without
lymph node metastases, 75% in patients with pelvic
lymph node metastases, and 38% in patients with posi-
tive para-aortic lymph nodes [19]. In a study published
2007, Fajimato et al. found that the five-year survival
rate for patients with pelvic without para-aortic node
metastases was 84% compared with 44% for patients
with para-aortic with/or without pelvic node metastases
[24]. Mariani et al. noted that just the presence or ab-
sence of paraaortic lymph node metastases was of para-
mount importance [25]. Of para-aortic node-positive pa-
tients, 58% developed progressive or recurrent cancer,
and 90% of patients with a paraaortic recurrence died of
disease. In another study, from Chicago USA, it was
reported that 5-year survival was 70% for patients with
pelvic node metastases only and 49% for those with
para-aortic node metastases [26].

Although these studies showing clear association
between nodal status and end-point results, the thera-
peutic benefit of pelvic and para-aortic LA or lymph
node sampling has been widely debated. Without ques-
tion, the main purpose of LA is the detection of lym-
phatic spread that would allow appropriate adjuvant
therapy and to increase cure rate of patients.

Some observational studies have compared outcomes
in early-stage endometrial cancer patients with and
without systematic LA. Retrospective, some single ins-
titution studies advocate LA for all grades of tumor [27-
29]. For example, in 1995, Kilgore et al. published
retrospective results of 649 patients with EC. Of these
patients, 212 underwent multiple-side lymph node sampl-
ing and 205 patients had limited pelvic node sampling
(less than four pelvic sites), while 208 patients were not
sampled. They concluded that overall survival was
significantly better in patients with multiple-site lymph
node sampling [27]. A large series utilizing a national
database supported lymph node dissection for grade 3
tumors only, with no benefit seen in grade 1 or 2 tumors
[30]. From the SEER database, Chan et al. found that in
the intermediate/high-risk patients (Stage 1B, grade 3;
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Stage IC and II-1V, all grades), lymph node dissection
was associated with improved 5-year disease-specific
survival and there was no survival benefit seen in
patients with low-risk disease [31]. In another study
published by Chan et al. they noted no survival benefit
for women with stage I, grade 1 disease in LA group [32].
Similarly, Neubauer et al. found no survival benefit to
lymph node dissection in patients with preoperative
grade 1 endometrial cancer [33]. In a 2007 analysis of
the large SEER database from the United States, 42,814
patients with endometrial adenocarcinoma were analyzed
by multivariate Cox regression analysis and lympha-
denectomy was identified as an independent prognostic
factor for overall survival [34]. In a randomized study
(SEPAL) involving 2 institutions from Japon published
at 2010, 671 patients were randomized to pelvic lymph
node dissection with pelvic-paraaortic lymph node dis-
section [35]. SEPAL study have shown that paraaortic
lymphadenectomy has survival benefit to for patients at
intermediate or high risk of recurrence, and that pelvic
lymphadenectomy alone might be an insufficient surgical
procedure for endometrial cancer in patients at risk of
lymph node metastasis. In a recent study, Lowery et al.,
using the SEER database, reported that in women older
than 80, systematic lymphadenectomy was associated
with improved survival for high grade, but similar
survival for low grade endometrial cancer, consistent
with what is seen with younger women and they con-
clude that the surgeon should carefully weigh the sur-
gical risks and benefits in this patient population, which
may be at higher risk for morbidity [36]. Also in this trial,
authors found a trend toward improved survival only in
the grade 3 cohort in all age groups examined.

Many factors, such as removed lymph node counts,
affect the benefit and therapeutic role of LA in the
surgical management of EC. Although individual lymph
node counts vary considerably between patients and
pathologists, data have been published that show a high
correlation between the average number of nodes re-
ported in a study with the rate of positive lymph nodes in
patients with apparent stage | endometrial cancer [37].
Two studies suggested that one would need an average of
approximately 20 Iymph nodes to detect most nodal
spread [38,39]. Other some studies reported that benefit
for LA depended on the number of lymph nodes
removed at the time of surgery [31,40]. However, there
are no randomized trials supporting the benefit of LA in
early-stage endometrial cancer. Unfortunately, there is
no any standard method to count lymph nodes and
essential removed counts for optimal benefit. At the
same time, the extent of LA, its therapeutic role, and the
definition of an *“adequate” LA based on pathologic
parameters, such as lymph node counts and anatomic
templates, continues to be debated by the gynecologic
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oncology and radiation oncology physicians who treat
women with endometrial carcinoma.

Recently, two large randomized clinical studies ad-
dressed the utility of lymphatic staging in the surgical
therapy of EC. The first one published by Panici et al.
2005 and authors concluded no improvement in survival
for women after pelvic lymphadenectomy, although there
was a marginal decrease in the use of postoperative
adjuvant radiation therapy after a staging procedure [41].
The ASTEC study was a randomized controlled trial
involving 85 institutions in 4 countries [38]. In this study
1408 patients were randomized to abdominal hysterec-
tomy, bilateral salpingo-oophorectomy with or without
pelvic lymph node dissection and then subsequently to
the use of postoperative radiation. Similarly, the results
of the ASTEC study suggested that there was no benefit
from either pelvic LA or postoperative pelvic radiation
[38]. There some criticisms about power of these two
trials. For example, in fist trial from Italy, there was no
systematic para-aortic LA, 42% of patients were low risk
group and decision of adjuvant radiotherapy was not
homogenous. However, the rates of positive nodes were
lower in the ASTEC trial than those reported in other
studies [11,39]. In ASTEC study, the rate of patients
with low risk was 44% and the LA versus no dissection
arms were unbalanced in terms of high-risk criteria
There were 3% more high-risk histologies, 3% more
high-grade lesions, 3% more lymphovascular space
invasion, and 10% more deep myometrial invasions in
the LA arm despite randomization. This difference may
appear small, but could have affected the power of the
study to detect differences in survival [42,43]. In both
studies, the number of cases with positive lymph nodes
was not enough for comparing the results. The ASTEC
study had only 27 patients in the LA group that had
positive lymph nodes despite enrolling over 700 women
in each arm. The Italian trial did have a better detection
rate, but only 35 patients in this trial had positive nodes
in the LA arm. Also, para-aortic nodes were not sampled
in the majority of patients in both of this trial and LA in
both studies was not systematic, and did not remove
important regional lymph nodes for EC.

Despite FIGO surgical staging, several observational
studies which suggested the benefit therapeutic effect of
LA, and two large randomized trials which concluded no
improvement in survival for women with early stage EC
after pelvic lymphadenectomy, comprehensive surgical
staging for endometrial cancer is still controversial and
there is no clear consensus. Except a few studies, most of
them actually are non randomized trials, not having
standard staging technique and also for most of them it is
not clear limitations and regions of LA. So it is not easy
to come to conclusion the therapeutic role of LA in the
management of EC. When we look at the clinical
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practice, we see that there are proponents of no LA,
pelvic LA only, and complete pelvic and para-aortic
lymph node dissection. The proponents of pelvic with or
without para-aortic staging and intraperitoneal staging
argue that a significant proportion of patients will be
upstaged or upgraded on final pathologic report, and that
knowing the status of the lymph nodes and intraperi-
toneal cavity will lead to a more judicious use of ad-
juvant therapy. If it is thought all type of endometrial
cancer, Grade 3 endometrioid cancer, papillary serous
cancer, clear cell cancer, undifferentiated, and squamous
histologies have a poorer prognosis and may merit com-
prehensive surgical staging, and the advantages of this
advanced surgery outweigh the disadvantages in these
high-risk histologies. In our own practice we individually
tailor decisions about comprehensive surgical staging
based on preoperative grade and MI, intraoperative gross
findings, and each patient’s co-morbid conditions. We do
peritoneal staging and systemic pelvic LA for all EC and
we added systemic para-aortic LA for grade 3, depth Ml
and non-endometrioid tumors.

8. LYMPHADENECTOMY BASED ON
INTRA-OPERATIVE EVALUATIONS

In some clinics, authors suggest that LA should be done
according to intraoperative frozen-section (FS) findings
[20]. But, there are some controversial on FS results for
performing and tailoring of LA. For example, at 2004
Frumovitz et al showed that FS analysis of tumor grade
and depth of myometrial invasion are not always con-
cordant with that of permanent sections [44]. Also two
other studies reported a 5% - 7% risk of suboptimal
surgical treatment of endometrial cancer patients when
FS analysis is considered as the basis of surgical mana-
gement [45,46]. In a study published 2009 by Pristauz et
al., authors reported that intraoperative frozen section
histology missed nearly two of three endometrial cancer
patients with positive nodes and results do not support
tailoring the extent of lymphadenectomy according to the
results of frozen section examination [47]. Briefly, most
of literature data display that FS is poor indicator of
pathological prognostic factors compared with that of
final permanent section report. LA based on FS findings
may only work, however, in select centers that have
access to a dedicated gynecologic pathologist who can
provide accurate intraoperative assessment thereby de-
creasing the chance of significant upstaging.

Nowadays, lymphadenectomy based on sentinel node
evaluation is also highly discussable subject and it is not
a routine procedure. There are many studies addressing
sentinel lymph node detection in the surgical mana-
gement of EC [48,49]. Regarding to these small number
studies, Sentinel lymph node detection cannot yet be
considered equal to a complete lymphadenectomy in
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endometrial cancer. Larger studies are needed to deter-
mine the best method of dye injection, the optimal pa-
tient this procedure will benefit, and the efficacy of
sentinel lymph node detection in endometrial cancer.

9. SURGICAL APPROACH:
LAPARATOMY-LAPAROSCOPY-
ROBOTIC SURGERY

The traditional surgical technique for EC is laparotomy
with midline abdominal incision. Following the first
laparoscopic pelvic/para-aortic lymph node dissection for
gynecologic cancer, reported by Querleu et al., there has
been increasing utilization of the laparoscopic approach
for endometrial cancer staging [50,51]. The first rando-
mized GOG study (LAP2) published at 2009 by Walker
et al. [39]. The study enrolled 1696 patients to the lapa-
roscopy group and 920 to the laparotomy group. In this
study, there was no significant difference in node posi-
tivity rate (9%), positive cytology rate, or detection of
advanced stage disease (17%) and laparoscopy group
was found to have an improved safety profile with fewer
postoperative complications, less antibiotic use and
shorter hospital stay. With these result authors concluded
that laparoscopy was feasible and beneficial for the
surgical management of endometrial cancer. In a ran-
domized study, safety of laparoscopy versus laparotomy
in early stage EC surgery was evaluated and authors
concluded that there is no evidence of a benefit for
laparoscopic hysterectomy over total abdominal hyste-
rectomy in terms of major complication [52]. Bijen et al.
reported that in obese patients with a BMI > 35 kg/m?
total laparoscopic hysterectomy is not cost effective
because of the high conversion rate [53]. In another
study, authors showed that Laparoscopy was associated
with decreased rates of surgical site infections but had an
increased risk of peripheral sensory nerve deficits and
lymphedema when compared with laparotomy [54]. End-
point results of GOG LAP2 study published at 2011 [55].
In this study, it is found that the actual recurrence rates
were substantially lower than anticipated, resulting in an
estimated 3-year recurrence rate of 11.4% with laparo-
scopy and 10.2% with laparotomy and the estimated
5-year overall survival was almost identical in both arms
at 89.8%. A latest study published at 2012 suggested that
laparoscopic endometrial cancer staging is associated
with a lower occurrence of both asymptomatic and symp-
tomatic lymphoceles compared to open surgery [56].

The first report of robotic-assisted laparoscopic hys-
terectomy was published in 2002 [57]. Since that time
the use of robotic-assisted laparoscopy for endometrial
cancer staging has advanced rapidly, particularly in some
European country and United States. The largest pub-
lished series of robotic-assisted laparoscopic endometrial
cancer staging was reported in 2011 by Paley et al. The
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series compared 377 robotic surgeries for endometrial
cancer to 131 laparotomies performed at the same ins-
titution [58]. The results of this study are consistent with
the findings of the LAP2 study. In another study consist
of 97 patients, authors found that operating time, and
pelvic-paraaortic lymph node counts were not statis-
tically different [59]. Review of the literature has shown
an improvement in perioperative outcomes by the robotic
surgical approach compared to the traditional open ap-
proach, with the exception of operating time [60,61].

Although prospective data on long-term oncologic
outcomes of patients undergoing minimally invasive
surgery for treatment of endometrial cancer have yet to
mature, most of gynecologic oncologists believe that
laparoscopic and open surgery are surgically equivalent.
Multiple prospective and retrospective studies have
shown that laparoscopic surgery is equal to open surgery
in terms of adequacy of surgical resection and lymph
node counts and have shown that laparoscopic surgery is
associated with decreased risk of intraoperative and
postoperative complications. However, with the World
wide use of endoscopic surgery in the surgical manage-
ment of EC, its prognostic role will be become clear in
the future, so the actual role of this surgery should be
investigated further. Until that time laparoscopic or ro-
botic surgery should be done by experienced teams for
patients, especially with intermediate and high risk en-
dometrial cancer.
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