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The therapeutic benefit of lymph node dissection (LND) in women with endometrial cancer remains con-
troversial. The purpose of this study is to analyze the impact of LND on survival. Data were obtained from

the Surveillance, Epidemiology, and End Results program of the US National Cancer Institute for the years

1988–2003. Women with adenocarcinoma of the endometrium who underwent surgery as primary manage-
ment of their disease were eligible. Multivariate analyses of pertinent variables were performed for the

end points of overall survival and cause-specific survival. Women included in the analysis were 42,184. The

average frequency of LND was 31%, 40%, 47%, and 53%, for the years 1988–1991, 1992–1995, 1996–1999, and
2000–2003, respectively (P , 0.0001). On multivariate analysis, presence of LND was associated with overall

and uterine-specific survival benefits with hazard ratios (HR) of 0.81 (P , 0.0001) and 0.78 (P , 0.0001) and

removal of greater than 11 lymph nodes (LN) associated with a HR of 0.74 (P , 0.0001) and 0.69 (P , 0.0001),
respectively. Further multivariate analyses demonstrated greater than 11 LN to associate with all other

cause-specific and cardiac-specific survival benefits, with HR of 0.77 (P , 0.0001) and 0.82 (P ¼ 0.0062),

respectively. We conclude that the presence of LND and increased number of nodes dissected predicted for
improved overall and uterine-specific survival in women with adenocarcinoma of the endometrium. Im-

proved cause-specific survival was most pronounced for greater than 11 nodes removed and stage II or

higher disease. The improvement in noncancer-related mortality with LND predicted by this data suggests
the presence of inherit biases, and the need for caution in analyzing retrospective data.

KEYWORDS: adenocarcinoma, endometrial cancer, lymph node dissection, surgery.

In 1988, the FIGO revised the staging system for endo-
metrial adenocarcinoma to include surgical and path-
ologic staging(1). The current recommendations for
complete surgical staging include: total hysterectomy
with bilateral salpingo-oophorectomy (TH-BSO), peri-
toneal cytology, retroperitoneal lymph node dissection
(LND), and biopsy of all other suspicious intraperito-
neal lesions(1). In 2005, the American College of Ob-
stetricians and Gynecologists (ACOG) also adopted

retroperitoneal LND as a component of the staging of
endometrial cancer(2). Several studies have confirmed
the relevance of LND for accurately staging(3–5) and
guiding adjuvant therapy(5–7). However, contradictory
data have been reported regarding the therapeutic
benefit of LND and its potential impact on overall
survival(8–15).

Despite the recommendations by FIGO and ACOG
for LND as a component of staging, little information
is provided that quantifies the number of nodes which
constitutes adequate staging. Reports by Cragun et al.(8)

with follow-up analyses by Lutman et al.(15) show a
correlation between sampling greater than 11 lymph
nodes (LN) and increased survival in patients classified
as having high-risk disease. The remaining literature
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is largely composed of heterogeneous retrospective
analyses that do not fully clarify the therapeutic role
of LND and are less informative regarding how the
number of LN removed impacts survival and in clari-
fying what constitutes an adequate LND(3,14,16,17).
This retrospective study using a large US population

database was designed to attempt to answer the ques-
tion as to whether a LND is therapeutic, and to further
determining if a LND impacts survival measures in
women with endometrial cancer. Secondarily, this study
investigates how the absolute number of LN removed
impacts overall survival and cause-specific survival.

Materials and methods

Data were obtained from the Surveillance, Epidemiol-
ogy, and End Results (SEER) program of the US
National Cancer Institute (NCI) using the SEER 17-
Registries 1973–2003 data set, November 2005 edi-
tion(18). The SEER database is comprised of population
data from geographically defined locations in the
United States. The registry includes data from Alaska
Native Tumor Registry, Arizona Indians, Los Angeles,
San Francisco-Oakland, San Jose-Monterey, Greater
California, Connecticut, Detroit, Atlanta, Rural Georgia,
Hawaii, Iowa, Kentucky, Louisiana, New Jersey, New
Mexico, Seattle-Puget Sound, and Utah. The SEER data-
base is operated by not-for-profit local organizations
under contract with the NCI. Serial registry data are
submitted electronically without personal identifiers
on a biannual basis(18). Given that the data is free of
personal identifiers, informed consent by study partic-
ipants and approval through an ethics committee
were not necessary to perform the analyses.
The analyzed population was composed of women

with American Joint Committee on Cancer (AJCC)
stages I–IV endometrial adenocarcinoma who under-
went TH-BSO. Patients were diagnosed between Janu-
ary 1, 1988 and December 31, 2002. The data were
extracted using the inclusion criteria of women with
endometrial cancer of known stage and grade, yield-
ing 49,227 patients. Women were then excluded based
on the following criteria (some patients met more than
one exclusion criterion): TH-BSO not performed (n ¼
4029), incorrect staging (n ¼ 1727), stage I, not other-
wise specified (NOS) (n ¼ 1421), and variables with
unknown values (n ¼ 439). Incorrect staging was
determined by pathologic data not agreeing with re-
corded AJCC stage. In total, 7043 patients were ex-
cluded, leaving 42,184 women with complete data.
Differences in the frequency of LND in relation to

various prognostic factors were evaluated by the Chi-
squared method, including: AJCC stage (IA, IB, IC, II,

III, and IV), grade (1, 2, or 3), age at diagnosis, pres-
ence of radiation therapy, race (Caucasian or other),
and year of diagnosis. Given that the majority of the
3361 women with stage II were recorded as ‘‘Stage II,
NOS’’ stage IIA, IIB, and II NOS were combined as
stage II for analysis. P values are reported with signifi-
cance declared for a value ,0.05.

Simple linear correlation was used to compare the
frequency of LND with year of diagnosis. Furthermore,
years of diagnosis were divided into 4-year strata and
frequency of LND was calculated and compared using
Chi-squared analysis. The Cox proportional hazard
model was used in multivariate analyses for the end
points of overall survival, uterine-specific survival, all
other cause-specific survival, and cardiac-specific sur-
vival end points(19). These analyses were stratified by
LND versus no LND. No LND was further compared
to 1–11 LN dissected and greater than 11 LN dissected.
Strata were determined by median number of LND and
are consistent with recent studies(8,15). Each analysis
included the same prognostic indicators used in Chi-
squared analyses, with the addition of number of posi-
tive LN as a prognostic indicator. Hazard ratios (HR),
95% confidence intervals (CI), and P values are reported.
All statistical analyses were performed using StatsDirect
Version 2.5.7 (StatsDirect Ltd., Altrincham, UK).

Results

Of the 42,184 patients included in our analysis, 19,331
(46%) underwent LND as part of their surgical staging.
The proportion of women undergoing LND was posi-
tively correlated with year of diagnosis (Fig. 1) (P ,

0.0001). The average frequency of LND from 1988–1991
was 31%, from 1992–1995 was 40%, from 1996–1999

Figure 1. Simple linear regression comparing year of diagnosis with
proportion of women receiving LND.
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was 47%, and from 2000–2003 was 53% (P , 0.0001).
Among women undergoing LND, the mean number
of LN dissected was 23.5 (standard deviation [SD]
29.9) and the median was 12 (range: 1–98). Table 1
summarizes the frequency of patient and pathologic
characteristics.

Median follow-up of all patients was 45 months
(range: 0–191; range remained constant among all
groups). In women with and without a LND, the
median follow-up was 39 and 54 months, respectively.
Median follow-up was 40 and 39 months for those
with 1–11 LN dissected and greater than 11 LN dis-
sected, respectively. Five-year overall survival rates
among the different groups were as follows: all pa-
tients 88.0%, patients without LND 87.8%, patients
undergoing LND 88.3% (P , 0.0001), patients with
1–11 LN dissected 86.7%, and patients with greater
than 11 LN dissected 89.7% (P , 0.0001).

Factors associated with the presence of LND on
Chi-squared analyses included: younger age, higher
grade, higher stage, race other than Caucasian, and
year of diagnosis after 1995. The use of radiotherapy
also correlated significantly with LND, as those women

undergoing LND were also significantly more likely to
have radiotherapy (Table 2).

The multivariate analyses for the overall survival
end point revealed a HR of 0.81 (CI 0.78–0.85, P ,

0.0001) favoring LND compared to no LND. Analyz-
ing the number of LN dissected revealed the HR for
removal of greater than 11 LN to be 0.74 (CI 0.69–0.78,
P , 0.0001, for .11 vs no LND) and 0.89 for 1–11 LN
dissected (CI 0.84–0.94, P , 0.0001, for 1–11 vs no
LND). Additionally, AJCC stage, tumor grade, age at
diagnosis, number of positive LN, race, and adjuvant
radiation were found to independently predict for
overall survival on multivariate analysis (Table 3).

The multivariate analyses for the uterine-specific
survival end point revealed a HR of 0.78 (CI 0.72–0.85,
P , 0.0001) favoring LND compared to no LND. Ana-
lyzing the number of LN dissected revealed the HR
for removal of greater than 11 LN to be 0.69 (CI 0.62–
0.77, P , 0.0001, for .11 vs no LND) and 0.87 for 1–11
LN dissected (CI 0.79–0.96, P ¼ 0.0051, for 1–11 vs no
LND) (Table 3). Further multivariate analyses for the
cause-specific survival end points demonstrated statis-
tically significant survival benefits associated with
greater than 11 LN when compared with the absence
of LND in all other cause-specific and cardiac-specific
causes of death, with HR of 0.77 (CI 0.71–0.83 P ,

0.0001) and 0.82 (CI 0.71–0.94 P ¼ 0.0062), respectively
(Table 3).

When stratified by AJCC stage, multivariate analy-
sis revealed a statistically significant benefit in overall

Table 1. Clinical and pathologic characteristics of 42,184 women
with endometrial adenocarcinoma

Characteristics N (%)

LND
No 22,853 (54.2)
Yes 19,331 (45.8)

n ¼ 1–11 LN dissected 9430 (22.4)
n .11 LN dissected 9901 (23.5)
Mean LN dissected all patients (SD) 10.8 (23.7)
Mean LN dissected if LND present (SD) 23.5 (29.9)
Median LN dissected all patients (range) 0 (0–98)
Median LN dissected if LND present (range) 12 (1–98)
AJCC stage

IA 13,422 (31.8)
IB 17,740 (42.1)
IC 4187 (9.9)
II 3364 (8.0)
III 2077 (4.9)
IV 1394 (3.3)

Grade
1 19,314 (45.8)
2 15,750 (37.3)
3 7120 (16.9)

Age
Mean (SD) 63.2 (12.2)

Race
Caucasian 37,380 (88.6)
Other 4804 (11.4)

Adjuvant radiation
No 31,383 (74.4)
Yes 10,801 (25.6)

Table 2. Chi-squared analysis of prognostic factors with pres-
ence of LND

With LND (%) Chi-squared P value

Age
�63 46.5 0.0035
.63 45.1

Stage
1A 34.8 ,0.0001
1B 45.1
1C 60.5
II 58.9
III 70.8
IV 48.3

Grade
1 33.4 ,0.0001
2 51.6
3 66.8

White 45.2 ,0.0001
Other 51.1
Radiation 58.1 ,0.0001
No radiation 41.6
Diagnosis before 1996 36.2 ,0.0001
Diagnosis 1996 and later 50.9
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survival with occurrence of a LND and with greater
than 11 LN dissected for all stages. Multivariate analy-
sis with the similar stratification but for uterine-
specific survival revealed a statistically significant
benefit with LND in stages II and IV and with greater
than 11 LN dissected in stages II, III, and IV. Stratifica-
tion for grade in multivariate analysis revealed a signif-
icant improvement in overall survival with greater
than 11 LN dissected for all grades and with any LND
in grades 2 and 3. Multivariate analysis of uterine-
specific survival with stratification for grade revealed
significant improvement with LND and greater than
11 LN dissected for grades 2 and 3 (Tables 4, 5).

Discussion

Despite recommendations by FIGO and ACOG to in-
clude LND as a standard component of the staging of
endometrial cancer, many women continue to not un-
dergo LND at the time of their primary surgery(20,21).

Table 3. Cox multivariate analyses of survival end points

Hazard ratio 95% CI P

Overall survival (7928 deaths)

Absence of LND Referencea

n .11 LN dissected 0.74 0.69–0.78 ,0.0001
n ¼ 1–11 LN dissected 0.89 0.84–0.94 ,0.0001
Presence of LND 0.81 0.78–0.85 ,0.0001
Stage
IA Reference
IB 1.02 0.96–1.08 0.5481
IC 1.45 1.33–1.57 ,0.0001
II 1.80 1.65–1.96 ,0.0001
III 3.52 3.21–3.86 ,0.0001
IV 6.46 5.95–7.02 ,0.0001

Grade
1 Reference
2 1.37 1.30–1.45 ,0.0001
3 2.46 2.31–2.62 ,0.0001

Age at diagnosis 1.06 1.06–1.07 ,0.0001
Number positive nodes 1.05 1.04–1.06 ,0.0001
White/other 0.82 0.76–0.89 ,0.0001
Adjuvant radiation 0.84 0.79–0.88 ,0.0001
Year of diagnosis 1.00 0.996–1.009 0.4635

Uterine specific (2396 deaths)

Absence of LND Reference
n .11 LN dissected 0.69 0.62–0.77 ,0.0001
n ¼ 1–11 LN dissected 0.87 0.79–0.96 0.0051
Presence of LND 0.78 0.72–0.85 ,0.0001
Stage
IA Reference
IB 1.14 0.99–1.32 0.0761
IC 2.14 1.78–2.54 ,0.0001
II 3.30 2.80–3.90 ,0.0001
III 7.93 6.76–9.31 ,0.0001
IV 18.15 15.70–20.99 ,0.0001

Grade
1 Reference
2 2.65 2.30–3.04 ,0.0001
3 7.25 6.30–8.34 ,0.0001

Age at diagnosis 1.03 1.03–1.04 ,0.0001
Number positive nodes 1.04 1.02–1.05 ,0.0001
White/other 0.77 0.68–0.86 ,0.0001
Adjuvant radiation 1.02 0.93–1.11 0.6982
Year of diagnosis 1.00 0.99–1.01 0.8069

All other causes (5532 deaths)

Absence of LND Reference
n .11 LN dissected 0.77 0.71–0.83 ,0.0001
n ¼ 1–11 LN dissected 0.91 0.85–0.97 0.0063
Presence of LND 0.84 0.79–0.89 ,0.0001
Stage
IA Reference
IB 1.01 0.95–1.08 0.7245
IC 1.32 1.20–1.45 ,0.0001
II 1.49 1.34–1.65 ,0.0001
III 2.11 1.85–2.42 ,0.0001
IV 2.88 2.53–3.29 ,0.0001

Continued

Table 3. Continued

Hazard ratio 95% CI P

Grade
1 Reference
2 1.20 1.13–1.28 ,0.0001
3 1.59 1.47–1.72 ,0.0001

Age at diagnosis 1.08 1.08–1.08 ,0.0001
Number positive nodes 1.05 1.02–1.07 0.0002
White/other 0.88 0.80–0.96 0.0071
Adjuvant radiation 0.77 0.72–0.82 ,0.0001
Year of diagnosis 1.00 0.99–1.01 0.8115

Cardiac specific (1513 deaths)

Absence of LND Reference
n .11 LN dissected 0.82 0.71–0.94 0.0062
n ¼ 1–11 LN dissected 0.98 0.85–1.12 0.7225
Presence of LND 0.90 0.80–1.00 0.0574
Stage

IA Reference
IB 1.08 0.96–1.22 0.2063
IC 1.23 1.02–1.47 0.03
II 1.38 1.12–1.69 0.002
III 1.92 1.46–2.52 ,0.0001
IV 2.17 1.64–2.86 ,0.0001

Grade
1 Reference
2 1.13 1.00–1.26 0.044
3 1.31 1.13–1.52 0.0004

Age at diagnosis 1.11 1.10–1.12 ,0.0001
Number positive nodes 1.05 0.99–1.11 0.0788
White/other 0.83 0.69–1.00 0.0521
Adjuvant radiation 0.81 0.71–0.91 0.0007
Year of diagnosis 0.97 0.95–0.99 0.0002

aAbsence of LND. Controlled for age, race, adjuvant radiation,
and year of diagnosis.
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This analysis of a large national population database
of women with adenocarcinoma of the endometrium
for the years 1988–2003 indicates that the frequency of
LND is increasing, from 31% during 1988–1991 to 53%
in 2000–2003. Additionally, LND appears to be associ-
ated with a significant improvement in overall and
cause-specific survival. The greatest benefit appeared
to be in the group of women with greater than 11 LN
removed with a relative increase in overall survival of
26% (HR 0.74, P , 0.0001, compared to no LND) and
uterine-specific survival of 31% (HR 0.69, P , 0.0001,
compared to no LND).

The resulting improvements in overall and uterine-
specific survival can be interpreted several ways. First,
women with a more extensive LND may be more
accurately staged and therefore, may be more likely to
receive comprehensive management, including adju-
vant therapy when indicated. Completed randomized
trials of adjuvant radiotherapy in early-stage endome-
trial cancer have reported benefits in disease-free and
local–recurrence free survival with improved cancer-
specific survival in selected subsets of women(21–25).

Second, it may be possible that LND is therapeutic in
and of itself. Kilgore et al. retrospectively studied 649
patients undergoing TH-BSO. They stratified patients
as low risk (confined to the uterine corpus), or high risk
(cervical, adnexal, uterine serosal, or washing involve-
ment) and found that women with both high-risk and
low-risk disease experienced a survival advantage with
LND. They concluded that within their series LND of-
fered a therapeutic benefit(12). Third, it may represent
confounding bias due to the shortcomings of using
retrospective data.

Other studies in the literature have also addressed
the issue of whether LND is therapeutic and whether
it is associated with differences in long-term end points.
Havrilesky et al. retrospectively compared individuals
with grossly involved LN that were surgically removed
to those whose nodes were not removed. An overall
survival advantage was seen in those whose involved
nodes were removed. They concluded that LND in
endometrial adenocarcinoma may provide a therapeu-
tic benefit due to the removal of metastatic disease(26).
Furthermore, Cragun et al.(8) found a significant

Table 5. Cox multivariate analysis of uterine-specific survival
benefit of LND stratified by stage or grade

Stage/grade
(n ¼ number of cases/
number of deaths) Hazard ratio CI P value

Stage I (13,422/300)
.11 LN dissected 0.94 0.81–1.10 0.4612
1–11 LN dissected 0.96 0.82–1.12 0.6198
Presence of LND 0.95 0.83–1.08 0.456

Stage II (3364/306)
.11 LN dissected 0.71 0.54–0.94 0.0175
1–11 LN dissected 0.76 0.58–1.01 0.0579
Presence of LND 0.74 0.58–0.93 0.0096

Stage III (2077/422)
.11 LN dissected 0.64 0.49–0.84 0.0011
1–11 LN dissected 1.03 0.82–1.30 0.8043
Presence of LND 0.85 0.68–1.05 0.136

Stage IV (1394/629)
.11 LN dissected 0.47 0.37–0.60 ,0.0001
1–11 LN dissected 0.75 0.62–0.90 0.0017
Presence of LND 0.65 0.55–0.76 ,0.0001

Grade 1 (19314/272)
.11 LN dissected 1.10 0.79–1.54 0.5772
1–11 LN dissected 1.34 0.99–1.81 0.0542
Presence of LND 1.23 0.95–1.58 0.1126

Grade 2 (15750/817)
.11 LN dissected 0.76 0.63–0.91 0.003
1–11 LN dissected 0.87 0.73–1.03 0.1002
Presence of LND 0.82 0.71–0.94 0.0055

Grade 3 (7120/1307)
.11 LN dissected 0.58 0.50–0.67 ,0.0001
1–11 LN dissected 0.78 0.69–0.89 0.0002
Presence of LND 0.68 0.61–0.77 ,0.0001

Table 4. Cox multivariate analysis of overall survival benefit
of LND stratified by stage or grade

Stage/grade
(n ¼ number of cases/
number of deaths) Hazard ratio CI P value

Stage I (13,422/2071)
.11 LN dissected 0.87 0.80–0.93 0.0001
1–11 LN dissected 0.96 0.89–1.03 0.2106
Presence of LND 0.91 0.86–0.97 0.0016

Stage II (3364/799)
.11 LN dissected 0.65 0.55–0.79 ,0.0001
1–11 LN dissected 0.81 0.68–0.96 0.0177
Presence of LND 0.73 0.63–0.84 ,0.0001

Stage III (2077/695)
.11 LN dissected 0.63 0.51–0.77 ,0.0001
1–11 LN dissected 0.9 0.75–1.07 0.2387
Presence of LND 0.77 0.66–0.91 0.0022

Stage IV (1394/910)
.11 LN dissected 0.52 0.42–0.63 ,0.0001
1–11 LN dissected 0.72 0.62–0.84 ,0.0001
Presence of LND 0.64 0.56–0.74 ,0.0001

Grade 1 (19,314/2323)
.11 LN dissected 0.87 0.77–0.99 0.0399
1–11 LN dissected 1.10 0.99–1.24 0.0813
Presence of LND 1.00 0.91–1.09 0.9333

Grade 2 (15,750/3098)
.11 LN dissected 0.75 0.68–0.82 ,0.0001
1–11 LN dissected 0.90 0.82–0.98 0.0183
Presence of LND 0.82 0.76–0.89 ,0.0001

Grade 3 (7120/2507)
.11 LN dissected 0.64 0.57–0.70 ,0.0001
1–11 LN dissected 0.76 0.69–0.84 ,0.0001
Presence of LND 0.70 0.64–0.76 ,0.0001
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improvement in progression-free and overall survival
following greater than 11 LN dissected which was
later corroborated with additional follow-up by Lutman
et al.(15). Our analyses of overall and uterine-specific
survival would agree with these conclusions, however
when looking at the survival benefits associated with
nonuterine cancer deaths and cardiac-specific deaths,
we question the validity of retrospective trials to an-
swer this question.
To our knowledge, the only prospective trial ad-

dressing the benefit of LND has been presented in
abstract, therefore, many of the specifics of the study
are yet to be reported in a peer-reviewed journal, and
the report is limited by relatively short follow-up in
a disease with a relatively long natural history. In this
abstract, Kitchener et al. presented the results of a ran-
domized study of pelvic LND versus no LND, fol-
lowed by further randomization to adjuvant or no
adjuvant radiation therapy, in a series of 1408 women
diagnosed with stage I–IIA endometrial cancer between
1998 and 2005. They reported no significant benefit in
survival for women undergoing LND and they con-
cluded that LND has no therapeutic benefit in early-
stage disease(27). However, recent retrospective trials
have concluded that LND is associated with survival
benefits(8,15,28). Our study may help clarify these con-
tradictions by demonstrating the confounding biases
in the retrospective data.
In 1998, Trimble et al. analyzed the overall survival

effect of LND on stage I and II disease using earlier
data from the SEER database. They found a statisti-
cally significant overall survival benefit with LND in
women with stage IC grade 3 disease. No other signif-
icant benefits were found(29). A recent study by Chan
et al. using the SEER database analyzed the number of
LN dissected and its relation to overall and uterine-
specific survival. The study consisted of 12,333
women who underwent a LND. The number of LN
was categorized and they showed that women
defined as intermediate to high risk (stage IB grade 3,
stages IC and II–IV all grades) experienced the great-
est overall and uterine-specific survival benefits when
greater than 20 LN were dissected. No survival benefit
was seen in women classified as having low-risk dis-
ease. They concluded that the increasing number of
LN dissected improves survival in women with inter-
mediate to high-risk endometrial cancer(28). Though
our results support their findings, this study differs in
that we included women who did not undergo LND
and additional cause-specific death analyses (all other
cause specific and cardiac specific). The inclusion of
women who underwent TH-BSO without LND in-
creases the power of the study and allows the compar-

ison between presence and absence of LND to be made.
The analyses of all other cause- and cardiac-specific
death demonstrate the potential biases and short-
comings in using nonrandomized retrospective data.

Interestingly, the cause-specific analyses for death
other than uterine cancer and cardiac-specific causes
demonstrated that the dissection of greater than 11 LN
was associated with relative survival benefits of 23%
(HR 0.77, P , 0.0001) and 18% (HR 0.82, P ¼ 0.0062),
respectively. Increased number of LN dissected is
unlikely to lead to a direct benefit in survival from
these other causes of death. These results demonstrate
bias insofar as the retrospective nature of this review
and the nature of the SEER data that was captured
prevent the determination and control of many poten-
tial confounders, including pretreatment performance
status, comorbidities, socioeconomic status, body hab-
itus, and specialization of the surgeon and the effect of
stage migration. Although our data on overall sur-
vival and uterine-specific survival are consistent with
previous retrospective analyses, our study is the first
to address the high likelihood of confounding taking
place in retrospective reviews of this nature by analyz-
ing LND as it associates with other causes of death.
The significant association of LND with noncancer
causes of death questions the validity of the overall
survival and uterine-specific survival benefits evi-
denced in this series and possibly other retrospective
reviews as well.

Multivariate analyses in our series demonstrate that
age and adjuvant radiation therapy associate with sur-
vival end points. Older women were less likely to
receive LND, a surrogate that would suggest less
aggressive primary therapy in older women. The
poorer prognosis associated with advancing age has
been reported in the literature(22,23,30,31). This series
confirms the findings of recently reported retrospec-
tive series that predict a benefit in overall survival fol-
lowing adjuvant radiation therapy in early-stage
disease (Table 3)(22,23). Those analyses used similar
data from the SEER and a multi-institutional cohort to
analyze the impact of adjuvant radiation therapy in
stage II or less disease in women with adenocarci-
noma of the endometrium.

The retrospective nature of this study brings about
inherent limitations. This study lacks useful and im-
portant information regarding the anatomic regions of
LND, relapses and locations of failure; data that is not
available in the SEER. Additionally, we are unable to
control for several potentially confounding factors such
as pretreatment performance status, comorbidities,
socioeconomic status, body habitus, and specializa-
tion of the surgeon, due to the lack of information
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regarding these issues within the SEER. Due to these
limitations, we are ultimately unable to assess causal-
ity between LND and the end points of the study.

This analysis represents the largest study to date of
LND as it relates to overall and uterine-specific sur-
vival in women with endometrial cancer. These find-
ings corroborate smaller studies that have reported
LND to improve overall and uterine-specific survival
in women with advanced stage disease (AJCC stages
II–IV). Although women with early-stage disease ex-
perience a significant benefit in overall survival with
LND, this benefit does not persist for the uterine-
specific survival end point. Numerous confounding
factors are apparent from the results of the analyses of
noncancer death, highlighting the inherit biases of
retrospective analyses. Prospective studies should be
emphasized and should serve to clarify disparities
when multiple biases exist within retrospective data.
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