
Endometrial cancer is the most common gyne-
cologic malignancy in the United States, 
with 43,470 new cases diagnosed each year; 

it accounts for 6% of all cancers in women.1 
Fortunately, the majority of cases are diagnosed 
at an early stage, when it may be cured by surgery 
alone. Patients with localized disease have a 96% 

5-year survival rate, which drops to 67% for regional 
disease and 17% for those with metastatic disease.

Based on International Federation of Gyneco
logists and Obstetricians (FIGO) criteria, endo-
metrial cancer is surgically staged.2,3 Despite these 
guidelines, performance of complete surgical stag-
ing for endometrial cancer is controversial. 
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node metastases have been found in 
approximately 1% of patients with 
early-stage endometrial cancer.8 In 
the most recent FIGO staging guide-
lines, emphasis is placed on the site 
of lymphadenopathy, which reflects 
a poorer prognosis and identifies 
patients in need of adjuvant therapy. 
The 5-year survival of patients with 

, 50% myometrial invasion and no 
intraperitoneal disease, had a 3% to 
6% incidence of pelvic lymph node 
metastasis, and a 2% incidence of 
para-aortic lymph node involve-
ment. High-risk disease was defined 
by two criteria: deep myometrial 
invasion and/or intraperitoneal dis-
ease. Those with deep myometrial 

Shift From Clinical to 
Surgical Staging
Prior to 1988, FIGO staging for 
endometrial cancer was clinically 
based.2 Clinical stage I cancer was 
defined as disease confined to the 
uterus. In 1984, the Gynecologic 
Oncology Group (GOG) studied 
clinicopathologic factors and recur-
rence patterns in clinical stage I 
endometrial cancer.4,5 These study 
results prompted a larger prospec-
tive trial (GOG 33) that examined 
patients with clinical stage I endo-
metrial cancer to further evaluate 
these factors.6 

The shift to surgical staging was 
due, in part, to the results of GOG 
33.6 This study prospectively evalu-
ated 621 patients with clinical stage I 
endometrial cancer. All patients 
underwent a standard comprehen-
sive staging procedure, including 
hysterectomy, bilateral salpingo-
oophorectomy, collection of pelvic 
washings, and a selected pelvic and 
para-aortic lymph node dissection. 
Pelvic lymphadenectomy was defined 
as removal of the lymph-bearing 
tissues over the external and com-
mon iliac vessels and in the obtura-
tor fossa above the obturator nerve. 
Para-aortic lymph node dissection 
was defined as removal of the fat pad 
over the inferior vena cava and lower 
aorta beginning at the bifurcation 
and extending to the proximity of 
the renal vessels. Pathologic factors, 
including histology, grade, depth 
of invasion, lymphovascular space 
invasion, and extrauterine involve-
ment, were examined to determine 
risk of extrauterine involvement and 
lymph node metastasis. Based on 
multivariant analysis, three risk cat-
egories were defined. Patients with 
low-risk disease, defined as grade 1 
tumor with endometrial involve-
ment only and no intraperitoneal 
disease, had no pelvic or para-aortic 
lymph node metastasis. Those with 
moderate-risk disease, defined as  

In the most recent FIGO staging guidelines, emphasis is placed on 
the site of lymphadenopathy, which reflects a poorer prognosis 
and identifies patients in need of adjuvant therapy. The 5-year 
survival of patients with positive para-aortic lymph nodes com-
pared with those with pelvic lymphadenopathy is only 30% to 
40% versus 70% to 80%, respectively.

invasion had 18% and 15% inci-
dence of pelvic and para-aortic 
lymph node metastasis, respectively. 
Patients with intraperitoneal dis-
ease with only , 50% myometrial 
involvement had a 33% risk of pel-
vic lymph node metastasis and 8% 
risk of positive para-aortic lymph 
nodes. Patients with both high-risk 
criteria were at the highest risk with 
61% pelvic lymph node metastasis 
and 30% para-aortic lymph node 
involvement. The results of this 
study prompted a revision of the 
FIGO staging for endometrial can-
cer from clinical to surgical staging.

FIGO staging for endometrial 
cancer was once again revised 
in 2009.3 Stages IA and IB were 
grouped together to reflect the 
favorable prognosis of early-stage 
disease, and stage IIIC was divided 
into stage IIIC1 for positive pelvic 
lymphadenopathy and stage IIIC2 
for para-aortic lymph node involve-
ment to reflect the poor prognosis 
with lymphadenopathy. GOG 33 
found no para-aortic lymphade-
nopathy in patients with low-risk 
disease but found it in up to 30% 
of patients with high-risk, early-
stage disease.6 The rate of positiv-
ity of both pelvic and para-aortic 
lymph nodes ranges from 3% to 
6.9%.6,7 Isolated para-aortic lymph 

positive para-aortic lymph nodes 
compared with those with pelvic 
lymphadenopathy is only 30% to 40% 
versus 70% to 80%, respectively.9-11

Definition of 
Comprehensive Surgical 
Staging
The GOG surgical manual describes 
comprehensive surgical staging 
of endometrial cancer as removal 
of the uterus, cervix, adnexa, and 
pelvic and para-aortic lymph node 
tissues, and obtaining pelvic wash-
ings.12 GOG defines pelvic lymph-
adenectomy as removal of the nodal 
tissue from the distal half of the 
common iliac arteries, the anterior 
and medial aspect of the proximal 
half of the external iliac artery and 
vein, and the distal half of the obtu-
rator fat pad anterior to the obtura-
tor nerve; para-aortic lymph node 
dissection is described as removal 
of nodal tissue over the distal infe-
rior vena cava from the level of the 
inferior mesenteric artery to the 
mid right common iliac artery and 
removal of the nodal tissue between 
the aorta and left ureter from the 
mid inferior mesenteric artery to the 
mid left common iliac artery. 

An adequate nodal dissection 
requires that lymphatic tissue be 
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that 9% of clinically stage I patients 
had pelvic nodal metastases, 6% had 
para-aortic lymphadenopathy, 5% 
had spread to adnexa, and 6% had 
other extrauterine metastases at the 
time of surgery.6 Patients with more 
advanced stage disease have poorer 
prognoses, which may go unrecog-
nized without comprehensive surgi-
cal staging. Figure 1 shows the 5-year 
overall survival for patients with 
endometrial cancer based on FIGO 
surgical substages.17 

In addition to defining patients 
with more advanced stages of endo-
metrial cancer and their need for 
radiation therapy and/or chemother-
apy, patients with stage I disease who 
should receive further treatment 
can be identified. GOG 99 defined a 
high-intermediate risk group of early 
stage endometrial cancer who bene-
fit from additional therapy in terms 
of progression-free survival and 
fewer local recurrences.18 Patients 
were triaged to pelvic radiation ther-
apy based on age and pathologic fac-
tors including grade (2-3), depth of 
invasion (outer third), and lympho-
vascular space invasion. In GOG 33, 
22% of clinical stage I patients had 
outer-third myometrial invasion, 
71% were grade 2 or 3, and 15% had 
lymphovascular space invasion and 

with high-risk disease had lymph 
node metastases.7 Of these, 51% had 
both pelvic and para-aortic lymph-
adenopathy, 33% had positive pel-
vic lymph nodes only, and 16% 
had isolated para-aortic lymphade-
nopathy. In those with para-aortic 
lymph node involvement, 77% had 
metastases above the inferior mes-
enteric artery, and they propose 
systematic pelvic and extended 
para-aortic lymphadenectomy up 
to the renal vessels in patients with 
high-risk disease.7,16 Conversely, 
they found that patients with low-
grade disease (ie, grade 1 and 2 
endometrioid lesions with myo-
metrial invasion # 50% and tumor 
size # 2 cm) had no lymphadenop-
athy and did not benefit from a sys-
tematic lymphadenectomy. 

Advantages and Potential 
Complications of 
Comprehensive Staging
The advantages of comprehensive 
surgical staging lie in diagnosis, prog-
nosis, and proper triage of patients 
for adjuvant therapy. FIGO endome-
trial cancer staging is based on sur-
gical pathology, and comprehensive 
surgery allows for accurate defini-
tion of disease extent. GOG 33 found 

excised pathologically from each 
side (right and left), but no spe-
cific nodal counts are required. 
Thus, some practitioners may opt 
for selective lymph node sam-
pling rather than a full dissec-
tion. However, retrospective data 
suggest that patients who under-
went multiple site sampling had 
improved survival over those who 
had limited or no sampling per-
formed.13 The caveat to nodal sam-
pling versus full dissection is that 
inspection or palpation of nodes 
has not been shown to be a sensitive 
method for detection of positive 
lymph nodes, with fewer than 10% 
of patients with lymphadenopathy 
having grossly involved nodes.6 

Despite the well-defined crite-
ria for surgical staging, surgeons 
still debate the extent of lymph-
adenectomy necessary. Particular 
controversy exists as to whether to 
perform bilateral complete para-
aortic lymph node dissection in 
all patients. Para-aortic nodes may 
be positive in the absence of pelvic 
lymphadenopathy.7,8 In a large ret-
rospective trial, 734 patients treated 
at Memorial Sloan-Kettering 
Cancer Center were identified with 
isolated para-aortic lymphade-
nopathy. They reported a rate of 
1% to 1.6% of isolated para-aortic 
lymph node involvement in the set-
ting of negative pelvic lymph nodes 
and found this to be consistent for 
both low- and high-grade lesions.8 
Therefore, their current practice is 
to perform surgical staging with 
pelvic lymphadenectomy, as well 
as limited intramesenteric para-
aortic lymphadenectomy, or offer 
sentinel node mapping.14,15 Other 
data suggest para-aortic lymph 
node dissection may be warranted 
only in those with high-risk pathol-
ogy. Mariani and colleagues pro-
spectively examined 281 patients 
undergoing lymphadenectomy at 
the time of endometrial cancer 
staging and found 22% of patients 
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Figure 1. Survival by International Federation of Gynecologists and Obstetricians surgical stage for endometrial 
cancer. Reproduced with permission from Creasman WT et al.17
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and colleagues randomized 514 
women with clinical stage I endo-
metrial cancer to either systematic 
pelvic lymphadenectomy or no 
lymph node dissection and found 
no improvement in disease-free 
or overall survival between the 
two groups.27 This was followed 
by the Adjuvant External Beam 
Radiotherapy in the Treatment of 
Endometrial Cancer (ASTEC) trial, 
a large, multicenter, European trial 
that randomized 1408 women with 
clinical stage I endometrial cancer 
to staging surgery with or without 
pelvic lymphadenectomy.28 Those 
women with early-stage disease with 
intermediate or high risk factors for 
recurrence were then randomized, 
independent of lymph node status, 
to the ASTEC radiotherapy trial. 
They found no difference in pro-
gression-free or overall survival and 
recommended against routine pel-
vic lymphadenectomy in presumed 
early-stage endometrial cancer.

Despite these randomized trials 
showing no benefit to comprehen-
sive surgical staging, controversy 
still exists. This is due, in part, to 
the criticisms of the ASTEC trial, 
which include a high rate of cross-
over to radiotherapy and selection 
bias. Patients were secondarily ran-
domized to radiation therapy based 
on uterine pathology only, leaving 
some patients with lymphadenopa-
thy untreated by radiotherapy. One 
benefit of nodal dissection is triage 
to adjuvant therapy. However, the 
clinical value of triage to treatment in 
this trial was obscured because only 
half of the patients with high-risk 
disease were randomized to adjuvant 
therapy. Furthermore, 7% to 9% of 
low-risk patients and 53% to 61% of 
those with advanced disease exclud-
ing lymph node involvement were 
not randomized to adjuvant therapy 
but did receive some radiotherapy. In 
addition, the lymphadenectomy ver-
sus no dissection arms were unbal-
anced in terms of high-risk criteria. 

high-intermediate risk factors were 
randomized to radiation therapy 
or observation after comprehensive 
surgery. The incidence of recur-
rence was 12% in the observation 
group and 3% in the radiotherapy 
group, and there was no difference 
in overall survival.18 Based on these 
trials, comprehensive surgical stag-
ing can identify women at high risk 
of recurrence, allowing appropriate 
triage to additional therapy.

Several observational studies have 
compared outcomes in early-stage 
endometrial cancer patients with 
and without systematic lymphad-
enectomy. Retrospective, single- 
institution studies advocate lymph-
adenectomy for all grades of 
tumor.13,21,22 A large series utiliz
ing a national database supports 
lymph node dissection for grade  3 
tumors only, with no benefit seen in 
grade 1 or 2 tumors.23 This was also 
found in an observational study that 
examined patients with intermedi
ate or high risk factors for recur-
rence who underwent surgery with 
pelvic lymphadenectomy with or 
without para-aortic lymph node 
dissection. There was a survival 
benefit for those who had a para-
aortic lymphadenectomy compared 
with those who did not, but this 
effect was not seen in patients with 
low-risk cancers.24 Rather than tri-
aging based on risk factors, other 
studies suggest benefit for lymph-
adenectomy depends on the num-
ber of lymph nodes removed at the 
time of surgery.25,26 However, there 
are no randomized trials supporting 
the benefit of lymphadenectomy in 
early-stage endometrial cancer.

There are two randomized tri-
als that provide evidence against 
surgical staging. Benedetti Panici 

would have been triaged to adjuvant 
radiation therapy based on age and 
the number of risk factors present.6 
Furthermore, those patients without 
high-intermediate risk factors can 
be identified and overtreatment of 
these patients can be avoided, spar-
ing them from potential complica-
tions of radiation therapy.

Comprehensive surgical staging 
includes pelvic and para-aortic 
lymphadenectomy, which carries 

inherent risks. Potential complica-
tions of these procedures include 
injury to major vessels or nerves, 
lymphedema, and associated cel-
lulitis. Lymphedema occurs in 
5% to 38% of patients undergoing 
pelvic lymph node dissection and 
can impact quality of life. This 
can be avoided by limiting the pel-
vic lymphadenectomy to superior 
to the circumflex iliac vein, and 
avoiding removal of the circumflex 
iliac nodes distal to the external 
iliac nodes.19,20

Evidence for and Against 
the Benefits of Surgical 
Staging
GOG 33 was among the first trials 
to describe the benefits of surgical 
staging and presented evidence that 
clinical stage I disease may patho-
logically include risk factors war-
ranting adjuvant radiation therapy 
in 15% to 25% of patients with early-
stage disease. In addition, another 
5% to 9% of patients may be upstaged 
by extrauterine involvement, 
significantly impacting prognosis 
and plans for adjuvant therapy.6 
GOG 99 defined high-intermediate 
risk factors for recurrence based 
on surgical pathology in women 
with stage I cancer. Women with 

Comprehensive surgical staging includes pelvic and para-aortic 
lymphadenectomy, which carries inherent risks. Potential complica-
tions of these procedures include injury to major vessels or nerves, 
lymphedema, and associated cellulitis.
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surgically staged and some were 
incompletely surgically staged with 
either omission of lymphadenec-
tomy or optional nodal dissection.32 
Acknowledging the limitations of 

cross-trial comparisons, the over-
all survival across these studies is 
similar, regardless of the surgical 
procedures performed.

One approach to resolution may be 
to triage patients prior to surgery to 
lymphadenectomy versus no lymph-
adenectomy based on endometrial 
biopsy pathology. This approach 

The Way Forward
Despite FIGO surgical staging, sev-
eral observational studies, and two 
large, randomized trials, compre-
hensive surgical staging for endo-

metrial cancer is still controversial. 
For early-stage disease, there are 
proponents of no lymphadenec-
tomy, pelvic lymphadenectomy 
only, and complete pelvic and 
para-aortic lymph node dissection, 
but no clear consensus. Table  1 
describes several studies in which 
some patients were completely 

There were 3% more high-risk his-
tologies, 3% more high-grade lesions, 
3% more lymphovascular space inva-
sion, and 10% more deep myometrial 
invasions in the lymphadenectomy 
arm despite randomization. This dif-
ference may appear small, but could 
have affected the power of the study 
to detect differences in survival.28,29 
The ASTEC trial also does not pro-
vide information regarding the use-
fulness of pelvic lymphadenectomy 
for guiding adjuvant treatment 
because patients were secondarily 
randomized to radiotherapy with-
out factoring in lymph node status. 
Additionally, the benefit of para-
aortic lymph node dissection is not 
addressed because patients under-
went para-aortic node palpation 
and selective sampling rather than 
systemic dissection.

Despite FIGO surgical staging, several observational studies and 
two large, randomized trials, comprehensive surgical staging for 
endometrial cancer is still controversial. For early-stage disease, 
there are proponents of no lymphadenectomy, pelvic lymphad-
enectomy only, and complete pelvic and para-aortic lymph node 
dissection, but no clear consensus.

Trial n Stage Surgery Randomization Vaginal and/or 
Pelvic Relapse

Overall 
Survival

GOG 99 
(2004)18

392 IB, IC, 
occult II

TAH-BSO and 
lymphadenectomy

No additional 
therapy vs 50.4 
Gy to pelvis

12% vs 3% at 
2 years (P 5 .007)

86% vs 92% 
at 4 years  
(P 5 .557)

ASTEC 
(2009)28

906 IA, IB, 
IC, IIA

TAH-BSO  
lymphadenectomy

Brachytherapy vs 
vaginal brachy-
therapy 1 40-46 
Gy to pelvis

6.1% vs. 3.2%  
(P 5 .02)

84% vs 84% 
at 5 years
(P 5 NS)

PORTEC 
(2004)30

714 IB grade 
2/3, IC 
grade 1/2

TAH-BSO only No additional 
therapy vs 46 Gy 
to pelvis

10%-14% vs  
1%-5% at 5 years  
(P , .001)

70%-91%  
vs 58%-83% 
at 5 years  
(P 5 NS)

PORTEC 2 
(2010)31

427 I or II, 
high-
inter-
mediate 
risk*

TAH-BSO, 
lymphadenectomy 
optional

46 Gy to pelvis 
vs vaginal 
brachytherapy

2.1% vs 5.1% at 
5 years (P 5 .17)

79.6% vs 
82.7% at  
5 years  
(P 5 .57)

*High-intermediate risk criteria: (1) age $ 60 and stage IC grade 1/2; (2) age $ 60 and stage IB grade 3; or (3) any age and stage IIA grade 1/2 or grade 3 with 
, 50% myometrial invasion.
ASTEC, Adjuvant External Beam Radiotherapy in the Treatment of Endometrial Cancer; GOG, Gynecologic Oncology Group; NS, not significant; PORTEC, Postoperative 
Radiation Therapy in Endometrial Carcinoma; TAH-BSO, total abdominal hysterectomy-bilateral salpingo-oophorectomy.
Adapted from Diavolitsis V et al.32 

TABLE 1

Comparison of Surgically and Clinically Staged Endometrial Cancer Trials
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would distinguish between low-
grade endometrioid cancer from 
more aggressive histologies and this 
information can guide the need 
for comprehensive staging. Table 2 
describes the 5-year overall survival 
for histologic subtypes of endome-
trial cancer.17 Grade 3 endometrioid, 
papillary serous, clear cell, undiffer-
entiated, and squamous histologies 
have a poorer prognosis33 and may 
be triaged to lymphadenectomy. The 
advantages of comprehensive stag-
ing outweigh the disadvantages in 
these high-risk histologies.

Preoperative tumor grade may 
also aid in triage of patients to lymph-
adenectomy. Low-grade endome- 
trioid cancer accounts for the 
majority of endometrial cancers 
and is the most controversial 
group when it comes to surgical 
therapy. Many studies advocate 
lymphadenectomy for all grades of 
endometrial cancers.13,21,22 Several 
observational studies have found 
no benefit to lymphadenectomy in 
low-grade tumors.23,24,34,35 A large, 
multi-institutional study utilized 
a central pathology review and 
included only patients with pre-
operative grade 1 endometrioid 
endometrial cancer with and with-
out lymphadenectomy. They found 
no difference in recurrence-free or 
overall survival,35 consistent with 

Histology Sample Type 5-Year Overall Survival

Endometrioid 80%
Adenosquamous 79%
Mucinous 73%
Papillary 54%
Clear cell 63%
Squamous 64%
Other 65%

Adapted from Creasman WT et al.17

TABLE 2

Survival by Histology for Patients With Uterine Cancer

other observational studies that 
showed no benefit to comprehen-
sive staging in low-grade disease. 
Thus, in patients with grade  1 
endometrioid histologies, there 
may be no advantage to compre-
hensive staging.

Intraoperative pathology may 
also be used to triage patients to 
lymphadenectomy.7,36 Mariani and 
colleagues prospectively used fro-
zen section to determine whether 
to perform lymphadenectomy in 
patients with early-stage endome-
trial cancer. Frozen section was 
used to determine depth of myo-
metrial invasion, primary tumor 
diameter, and grade and endometri-
oid histology. Patients with low-risk 
disease (grade 1 or 2, endometrioid 
histology, myometrial invasion  
# 50%, and primary tumor diam-
eter # 2 cm) on frozen section were 
not required to undergo lymphade-
nectomy and no benefit was shown 
for those patients with low-risk 
disease who did undergo lymph-
adenectomy.7 Conversely, Case and 
colleagues performed a prospec-
tive, blinded study of the accuracy 
of frozen section in endometrial 
cancer surgery and found that 
grade and depth of invasion on fro-
zen section correlated poorly with 
final pathology.37 However, this 
study only included 60 patients, 

whereas Mariani and colleagues 
studied 422 patients with triage by 
frozen section.

Conclusions
Based on FIGO staging guidelines, 
clinically early-stage endometrial 
cancer patients should undergo 
comprehensive surgical staging. 
However, the disadvantages of sur-
gical staging may outweigh the 
risks in patients with low-grade 
endometrioid tumors. In this sub-
set of patients, intraoperative fro-
zen pathology may be used as a 
method of triaging patients to 
lymphadenectomy. In higher risk 
disease, such as grade 3 endometri-
oid, papillary serous, clear cell, and 
undifferentiated histologies, the 
benefits of complete surgical stag-
ing outweigh any potential disad-
vantages of lymphadenectomy.�
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MAIN POINTS

•	Endometrial cancer is the most common gynecologic malignancy in the United States. Patients with localized 
disease have a 96% 5-year survival rate, which drops to 67% for regional disease and 17% for those with 
metastatic disease.

•	Despite the well-defined criteria for surgical staging, surgeons still debate the extent of lymphadenectomy 
necessary. Particular controversy exists as to whether to perform bilateral complete para-aortic lymph node 
dissection in all patients.

•	The advantages of comprehensive surgical staging lie in diagnosis, prognosis, and proper triage of patients for 
adjuvant therapy. 

•	Based on FIGO staging guidelines, clinically early-stage endometrial cancer patients should undergo 
comprehensive surgical staging. However, the disadvantages of surgical staging may outweigh the risks in 
patients with low-grade endometrioid tumors. In this subset of patients, intraoperative frozen pathology 
may be used as a method of triaging patients to lymphadenectomy. In higher risk disease, such as grade 3 
endometrioid, papillary serous, clear cell, and undifferentiated histologies, the benefits of complete surgical 
staging outweigh any potential disadvantages lymphadenectomy.
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