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Therapeutic role of systematic lymphadenectomy in
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Abstract. The purpose of the current review was to examine
whether systematic lymphadenectomy is safe and effective
for treating early-stage endometrial cancer. PubMed, Embase,
the Cochrane Library and the China National Knowledge
Infrastructure databases were systematically searched during
April 2014 to identify studies comparing the use of systematic
Ilymphadenectomy and no systematic lymphadenectomy in
parallel for the treatment of early-stage endometrial cancer.
A total of 13 eligible studies involving 51,155 patients were
included in this review. The median overall survival (OS)
rate at 5 years following lymphadenectomy was 90% (range,
73.1-98.3%) for patients undergoing the systematic procedure
and 88.2% (range, 68-98.4%) for patients not undergoing the
systematic procedure. For the two types of lymphadenectomy,
OS has tended to improve over the last 20 years. The combined
rate of disease-free and progression-free survival was higher
in patients who underwent systematic lymphadenectomy, and
the recurrence rate was lower. In particular, systematic lymph-
adenectomy was associated with markedly higher OS than the
non-systematic procedure for patients with intermediate- and
high-risk endometrial cancer when =11 lymph nodes were
removed. Systematic lymphadenectomy demonstrates clinical
benefit in patients with early-stage endometrial cancer and
should thus be a standard treatment option. In conclusion,
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systematic lymphadenectomy leads to higher OS than no
systematic lymphadenectomy in intermediate- and high-risk
patients with early-stage endometrial cancer, particularly
when the procedure removes =11 lymph nodes.

Introduction

Endometrial cancer is one of the most prevalent malignant
tumors of the female genital tract, accounting for 6% of all
cases of cancer in women (1). According to the American
Cancer Society, the annual incidence of endometrial cancer is
increasing, with ~40,880 new cases diagnosed in the USA in
2005 (2) and ~49,560 new cases in 2013 (3). The median age
of patients with endometrial cancer is 58 years, and the 5-year
overall survival (OS) rate of those in the early stages of the
disease is 80-85% (4). The high incidence and mortality rate
highlight the necessity for optimized therapy for patients with
endometrial cancer.

The guidelines of the International Federation of Gyne-
cology and Obstetrics (FIGO), which were updated in 2009
to include a revised pathology surgical staging system (5),
recommend surgical therapy involving total hysterectomy
and bilateral salpingo-oophorectomy, peritoneal washing and
pelvic and/or para-aortic lymphadenectomy. The guidelines
of the National Comprehensive Cancer Network (NCCN)
also recommend that surgical staging include pelvic and
para-aortic lymphadenectomies for women with endometrial
cancer (6). According to guidelines (5,6), a lymphadenectomy
should be performed when myometrial invasion is >50%, or
in tumors of grade 3 or a special pathological type. Despite
the FIGO and NCCN recommendations, the survival benefit
of lymphadenectomy in early-stage endometrial cancer has
not been clearly defined, and the extent and performance of
lymphadenectomy varies from surgeon to surgeon. Several
retrospective studies have suggested that a therapeutic benefit
is associated with lymphadenectomy in early-stage endo-
metrial cancer (7,8); however, two large randomized control
studies have failed to demonstrate a survival advantage (9,10).

Similarly, the guidelines are lacking on how to treat pelvic
and para-aortic lymph node metastases. Pelvic metastases may
occur in up to 10% of patients with early-stage endometrial
cancer, and para-aortic metastases may occur in as many as


https://www.spandidos-publications.com/10.3892/ol.2016.4467
https://www.spandidos-publications.com/10.3892/ol.2016.4467
https://www.spandidos-publications.com/10.3892/ol.2016.4467
https://www.spandidos-publications.com/10.3892/ol.2016.4467

3850

6% (11). Although clinicians generally agree that surgery is the
best curative treatment option, they may disagree regarding
the optimal procedure to use.

Lymphadenectomy is widely used to assess whether
endometrial cancer has metastasized and reduces the risk of
lymphatic metastasis (8). Non-systematic lymphadenectomy
usually involves removing <11 lymph nodes (7). However, to
try to treat and prevent metastases, physicians often perform
systematic lymphadenectomy, which involves removing
=11 lymph nodes in the same area covered by non-systematic
Ilymphadenectomy (9,10). Systematic lymphadenectomy is
significantly more invasive than the non-systematic procedure,
and leaves patients with markedly lower postoperative lymph
function, increasing the risk of various complications (12).
Given the controversy regarding whether systematic lymphad-
enectomy is justified for patients with early-stage endometrial
cancer, the present study aimed to examine its safety and
efficacy by systematically reviewing the literature.

Materials and methods

Search strategy. The current systematic review was conducted
in accordance with the recommendations of the PRISMA state-
ment (13). PubMed (www.ncbi.nlm.nih.gov/pubmed), Embase
(www.embase.com), the Cochrane Library (www.cochrane
library.com), and the China National Knowledge Infrastruc-
ture (www.cnki.net) databases (accessed April 2014) were
searched during April 2014, without language restrictions
and using the following search terms: ‘Lymphadenectomy’,
‘lymph nodes dissection’, ‘endometrial cancer’, ‘endometrial
carcinoma’, ‘early stage’ and ‘low risk’.

Study selection and quality assessment. Randomized
control trials (RCTs) and prospective or retrospective studies
(non-RCTs) directly comparing systematic lymphadenec-
tomy and no systematic lymphadenectomy in patients with
clinically localized endometrial cancer were eligible for
inclusion. Studies were included if they met the following
criteria: i) They involved patients with pathologically proven
early-stage endometrial cancer determined to be preoperative
FIGO stage I or occult stage II disease; and ii) they provided
data on Kaplan-Meier analysis of OS for patients who under-
went surgical resection. Studies involving patients who were
diagnosed with other malignant neoplasms were excluded.

The methodological quality of included RCTs was assessed
according to the guidelines in the 2008 version of the Cochrane
Handbook for Systematic Reviews of Interventions (14). RCTs
were considered to be high-quality if they reported on three or
four of the items, which included random allocation, conceal-
ment of random allocation, blinding of persons who assess
treatment effects and intention-to-treat analysis. The meth-
odological quality of the included non-RCTs was assessed
using the star scoring system based on the Newcastle-Ottawa
Scale (15), which examines the method used to select patients,
the comparability of the study groups, and the number of
outcomes reported. Non-RCTs were considered high-quality
if they received >7 out of 10 possible stars.

Outcomes.The primary outcome of the current systematic review
was OS. Data on recurrence-free survival (RFS), disease-free
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survival (DFS) and operative mortality and morbidity were
captured as a secondary outcome where available. In addition,
patients were classified into risk subgroups based on criteria
from the Gynecologic Oncology Group and FIGO (5).

Data extraction. Data were extracted independently by two
authors. Data included author details, publication year, preop-
erative staging, the number of patients, patient characteristics,
interventions used and conclusions, using a data extraction
form. Any discrepancies in data extraction were resolved
by consensus.

Data synthesis. Owing to the clinical heterogeneity among
studies, meta-analysis was not performed. Instead findings
from each study were synthesized and evaluated qualitatively.

Results

Description of studies. A total of 2,184 potentially eligible
studies were identified and, ultimately, 13 studies involving
51,155 patients were included in the review (Fig. 1). The
total population included 20,676 patients in the systematic
lymphadenectomy group and 30,479 patients in the no
systematic lymphadenectomy group. Two of the 13 studies
were RCTs (9,10) while the remaining 11 were retrospective
non-RCTs (7,8,16-24). Study recruitment periods extended
from 1969 to 2008, and the studies involved centers from
Italy, the USA, Germany, South Korea, Canada and China.
Two studies (20,24), involving a total of 253 patients, did not
report the numbers of lymph nodes dissected in the system-
atic lymphadenectomy and no systematic lymphadenectomy
groups. All studies were in English, except for two that were in
Chinese (20,24). Two studies involved only the adenocarcinoma
type of endometrial cancer (22,23), whereas the other studies
involved endometrial cancer of various pathological types.

A total of 1,487 patients from four studies (10,17,22,24)
underwent only pelvic lymph node dissection. As expected,
the recurrence rate was higher in patients exhibiting greater
numbers of cancer-positive lymph nodes or a greater extent of
lymph node metastasis (7-10,17,19,22,23). The median number
of lymph nodes removed during systematic lymphadenectomy
ranged from 11 to 30. The key characteristics of the studies are
presented in Table I.

Methodological quality. Quality assessment scores of the
included studies are summarized in Tables II and III. The
RCTs were considered to be high quality as they reported at
least three items. Similarly, the non-RCTs were judged to be of
moderate to high quality, scoring 7-9 stars.

Clinical characteristics. The clinical characteristics of the
13 studies comprising 51,155 patients are listed in Tables I
and IV. In the absence of international standards regarding
the difference between the two types of lymphadenectomy,
systematic dissection was considered to involve the removal of
=11 lymph nodes (7-10,16-19,21-23), including the dissection
of iliac, obturator (17,18,20,22,24) and selective para-aortic
lymph nodes (7-10,16,19,21,23). The cases that were classed as
not systematic lymphadenectomy consisted of 9 cases that did
not undergo lymphadenectomy (8,16-20,22-24), 3 cases that
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Table II. Assessment of methodological quality of randomized controlled trials included in the current review.

Random allocation Concealment of Blinding of persons who Intention-to-treat
Study (description of procedure) random allocation assess treatment effects analysis
Benedetti et al (9) + + + +
Kitchener et al (10) + + + R

Table III. Assessment of methodological quality of non-randomized trials included in the current review.*

Patient selection® Group comparability® Outcome reporting®
Study S1 S2 S3 Cl C2 Ol 02 Stars!
Kilgore et al (23) * * * * * * * 7
Gao et al (20) * * * * * * * 7
Ceccaroni et al (17) * * * * ok * ®k 9
Cragun et al (7) * * * ok * * o 9
Kang et al (22) * * * * *ok * * 3
Jietal (24) * * * * * * % 7
Bassarak et al (16) * * * * * * * 7
Jeong et al (21) * * * * Kok * o 9
Chino et al (18) * * * * Hok % * 8
Zhang et al (8) * * * * Hk * s 7
Dowdy et al (19) * * * * Hk * sk 9

“Patient selection: S1, reported inclusion criteria; S2, reported that patients underwent surgery for lymphadenectomy of =11 lymph nodes; S3,
reported that patients underwent surgery without lymphadenectomy or with lymphadenectomy of <11 lymph nodes. "Group comparability (if
yes to all, 2 stars; if one of these characteristics was not reported, 1 star; if the two groups differed, no star): C1, age, body mass index and
ethnicity; C2, tumor histological type, tumor grade, tumor stage, nodal dissection quantity. ‘Outcome reporting: O1, outcomes clearly reported
(1 star); 02, quality of follow-up (2 stars if >90% patients followed up for 5 years). ‘Out of a maximum possible 10 stars.

§ Records identified through Additional records identified
2 database searching through other sources
= (n=2175) n=9)
2
g
7 B
g Full-text articles assessed
2 for eligibility
E m=46)
7 Articles excluded by:
No comparison
- between two arms (n=23)
No early stage patients (n=6)
E + Overall survival data not
L5 rai =
g Studies included in final available (n=4)
= analysis
= n=13)
E
e
& 3
2
= RCT no-RCT
n=2) n=11)

Figure 1. Selection of trials for a systematic review comparing systematic lymphadenectomy vs. no systematic lymphadenectomy in patients with early-stage
endometrial cancer.



Table IV. Summary of results comparing survival outcomes for systematic lymphadenectomy vs. no systematic lymphadenectomy.
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Outcomes of systematic lymphadenectomy
relative to no systematic lymphadenectomy

No. of lymph
nodes removed

Refs.

Survival no. (%)

Study

DOS

(23)

Significantly improved OS

11 (mean)

>11 LNs, 204 (52%); 0 LNs, 192 (48%)

Kilgore et al
Gao et al

(20)
a7
@)
©))
(10)
(22)
(24)
(16)
(21

Did not significantly improve OS
Did not significantly improve OS

NR

29 (median)

NR
>11 LNs, 55 (42%); 0 LNs, 75 (58%)
>11 LNs, 246 (48%); <11 LNs, 263 (52%)

Ceccaroni et al
Cragun et al

Significantly improved OS (but not in low risk group) and PFS

Did not significantly improve OS and DFS
Did not significantly improve OS and RFS

Did not significantly improve OS and PFS

Did not significantly improve OS

15 (median)
30 (median)

>11 LNs, 264 (51%); 0 LNs, 250 (49%)
>12 LNs, 546 (49%); <2 LNs, 573 (51%)

Benedetti et al

12 (median)
18 (mean)

Kitchener et al
Kang et al
Jietal

>17.5 LNs, 64 (52%); 0 LNs, 58 (48%)

NR

NR
>11 LNs, 120 (71%); 0 LNs, 51 (29%)
>11 LNs, 547 (72.1%); 0 LNs, 211 (27.9%)
>11 LNs, 18,197 (32%); 0 LNs, 28,252 (68%)

Significantly improved OS and CSS, but not PFS

NR

25 (median)

Bassarak et al
Jeong et al

ONCOLOGY LETTERS 11: 3849-3857, 2016 3853

Significantly improved OS only in high risk group

(18)
®)
19)

Significantly improved OS for intermediate and high risk groups

Significantly improved OS and DFS

11 (median)
22 (mean)

Chino et al

>18 LNs, 246 (70%): 0 LNs, 103 (30%)

Zhang et al

Did not significantly improve OS, RFS or CSS

30 (mean)

>11 LNs, 80 (21%); 0 LNs, 305 (79%)

Dowdy et al

LNs, lymph nodes; NR, not reported; OS, overall survival; PFS, progression-free survival; DFS, disease-free survival; RES, recurrence-free survival; CSS, cause-specific survival.

involved the removal of suspicious lymph nodes (9,10,21) and
1 case that involved the removal of <11 nodes (7). As the defini-
tions of systematic and no systematic lymphadenectomy were
different among all 13 studies, systematic vs. no systematic
lymphadenectomy were defined using two criteria: Systematic
dissection of lymphatic tissues vs. no lymphadenectomy other
than suspicious lymph nodes or not performed; and removal of
<11 vs. =11 lymph nodes.

Association of disease-related survival associated with
lymphadenectomy. Three studies (7,16,22) reported data on
progression-free survival (PES), which was significantly higher
for patients who underwent systematic lymphadenectomy of
=11 lymph nodes (86%) compared with those who underwent
no systematic lymphadenectomy (75%; P<0.001) (7). This
difference in PFS was particularly notable among patients with
intermediate- and high-risk disease. The other two retrospective
studies reported similar PFS for the systematic lymphadenec-
tomy and no systematic lymphadenectomy groups (16,22).

One study reported that DFS was significantly higher for
the group who underwent the systematic procedure involving
=11 lymph nodes (88.1%) than for the no systematic procedure
(76.3%; P<0.05) patients with intermediate- and high-risk
disease (8). The same study also found DFS to be similar for
the systematic and no systematic procedures among patients
with low-risk disease (91.2% vs. 83.7%; P>0.05). Another
study identified DFS to be marginally higher following the
systematic procedure for patients of mixed risk types, but this
difference did not achieve statistical significance (9).

Two studies examined RFS. One study reported that
systematic lymphadenectomy involving removal of =11 lymph
nodes was associated with lower RFS compared with no
systematic lymphadenectomy, regardless of patient endome-
trial cancer risk classification (10). Another study (19) reported
similar RFS for systematic lymphadenectomy and no system-
atic lymphadenectomy.

Taken together, these data suggest that systematic lymph-
adenectomy is associated with a higher combined rate of DFS
and PFS and a lower recurrence rate when compared with no
systematic lymphadenectomy (Tables IV and V).

Association of OS with lymphadenectomy. The 5-year OS rate,
determined from 11 studies (7-9,15,16,18-23), ranged from
73.1 to 98.3% (median, 90%) in the systematic lymphadenec-
tomy group; this was higher than the rate in the no systematic
lymphadenectomy group, which ranged from 68 to 98.4%
(median, 88.2%). In the majority of studies, however, the OS
difference did not achieve statistical significance. Among
non-RCTs, only six trials (7,8,16,17,21,23) found the differ-
ence to be significant (P<0.05), and neither of the RCTs in
the current review found the difference to be significant after
analyzing subgroups with different risk classifications (9,10).
The number of mortalities ranged from 1 to 53 patients across
all studies, while recurrence ranged from 2.4 to 13.0%.
Subsequently, OS was investigated in subgroups of
patients with different risk classifications. Seven studies
reported subgroup data for a total of 38,489 patients
with low-risk disease and 11,696 with intermediate- to
high-risk disease (7,8,10,18,20,21,23). The non-RCTs
reported significantly higher OS rates for the systematic
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Table V. Summary of results comparing disease-related survival for SLA vs. no SLA.

Study Survival no. (%)

Summary survival data® P-value Refs.

Progression-free survival
Cragun et al

Kang et al
Bassarak et al

Disease-free survival
Benedetti et al
Zhang et al

Recurrence-free survival
Kitchener et al

Dowdy et al

Cause-specific survival
Bassarak et al
Dowdy et al

>11 LNs, 246 (48%); <11 LNs, 263 (52%)

>17.5 LNs, 64 (52%); 0 LNs, 58 (48%)
>11 LNs, 120 (71%); 0 LNs, 51 (29%)

>11 LNs, 264 (51%); 0 LNs, 250 (49%)
>18 LNs, 246 (70%); 0 LNs, 103 (30%)

>12 LNs, 546 (49%); <2 LNs, 573 (51%) NR

>11 LN, 80 (21%); 0 LNs, 305 (79 %)

>11 LNs, 120 (71%); 0 LNs, 51 (29%)  NR
>11 LN, 80 (21%); 0 LNs, 305 (79%)

5-year rate: 86.0% vs. 75.0% <0.001 7
Low risk: 92.0% vs. 86.0% >0.05
High risk: 80.0% vs. 60.0% 0.001
5-year rate: 96.6% vs. 98.3% 0.61 22)
S-year rate: 89.0% vs. 87.0% 0.69 (16)
5-year rate: 81.7% vs. 81.0% 0.68 &)
S-year rate: 89.0% vs. 80.7% 0.02 (8)
Low risk: 91.2% vs. 83.7% 0.09
Intermediate risk: 88.1% vs. 76.3% 0.03
0.35 (10)
Low risk: HR, 0.63 (CI, -6.28-7.53)  0.86
Intermediate and high risk:
HR, 0.13 (CI, -9.69-9.95) 0.98
5-year rate: 96.0% vs. 97.6% 0.64 (19)
0.04 (16)
S5-year rate: 97.3% vs. 99.0% 0.32 (19)

SLA, systematic lymphadenectomy; LNs, lymph nodes. NR, not reported; HR, hazard ratio; CI, 95% confidence interval. “Survival data are
presented as systematic lymphadenectomy vs. no systematic lymphadenectomy and include all data.

lymphadenectomy than for the no systematic lymphadenec-
tomy procedure in patients with intermediate- and high-risk
disease (P<0.05) (7,8,18,21,23), while OS rates were similar for
the two procedures among patients with low-risk disease. Data
from these trials indicated a trend that removal of =11 lymph
nodes was associated with more favorable OS compared with
removal of <11 lymph nodes (7,8,18,21,23). The results for OS
are summarized in Tables IV and VI.

Complications. The complications of lymphadenectomy were
most often reported to be lymphocysts and lymphedema,
both of which were reported in three studies (8,9,22). In one
of these studies, the two complications occurred in 35 of the
264 patients (13.2%) in the systematic lymphadenectomy
group, but in only 4 of the 250 patients (1.6%) in the no system-
atic lymphadenectomy group (8). In the other two studies,
however, the rates of these complications were similar between
the two groups. Infrequent complications were directly related
to surgery (e.g., wound infection and nerve or bladder injury)
or the patient's medical condition (e.g., bowel obstruction, deep
venous thrombus and pneumonia). No surgery-related mortali-
ties were reported in any of the included studies. Furthermore,
no long-term complications and none of the reported compli-
cations appeared to significantly affect long-term survival.

Discussion

Whether systematic or no systematic lymphadenectomy is
more appropriate for patients in the early stages of endometrial

cancer is controversial. Although the systematic procedure
should, in principle, offer better protection against metastasis
and recurrence, the current systematic review of studies
involving a total of >50,000 patients from 6 countries suggests
that systematic lymphadenectomy does not reliably improve
survival time over no systematic lymphadenectomy when
patients of all endometrial cancer risk classes are combined.
In addition, the systematic procedure may be associated with
higher rates of complications, including lymphedema and
lymphocysts, which reduce postoperative quality of life and
increase risk of mortality (12,25).

In the enrolled studies, the results were not consistent.
Certain studies reported no difference in OS rates between
systematic and no systematic lymphadenectomy (9,10),
while other studies indicated that systematic lymphad-
enectomy improved OS (7,8,16,17,21,23). These results must
be interpreted carefully for a number of reasons. Firstly,
it is possible that only a small proportion of patients in the
systematic lymphadenectomy group underwent para-aortic
lymphadenectomy; in one study, for example, the proportion
was only 26% (9). Secondly, it is possible that a high propor-
tion of patients in the systematic lymphadenectomy group
did not, in fact, undergo such extensive dissection; in one
study, for example, 60% of the systematic lymphadenectomy
group underwent dissection of <14 lymph nodes, including
the pelvic lymph nodes but not the para-aortic ones (10).
Furthermore, systematic and no systematic lymphadenec-
tomy were defined differently among the included studies;
six studies presented a vague definition of systematic and no
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systematic lymphadenectomy (9,10,16,18,20,24), while seven
studies showed definite cut-off values of numbers of removed
Ilymph nodes for defining the two types of lymphadenec-
tomy (7,8,17,19,21-23). As previous studies have emphasized
that the number of removed lymph nodes affects survival in
patients with endometrial cancer (26,27), the diverse defini-
tions of systematic lymphadenectomy may be the cause of the
different efficacies of systematic lymphadenectomy for OS in
patients with endometrial cancer.

The role of adjuvant radiation in early-stage endometrial
cancer is also controversial. Eight of the enrolled studies,
involving a total of 50,046 patients, reported the use of post-
operative adjuvant radiotherapy (7,9,10,16-18,21,23). Four
studies (7,16,18,23) observed that systematic lymphadenectomy
in patients with grade III lesions and deep myometrial invasion
and who were receiving postoperative adjuvant radiotherapy
resulted in better survival than no systematic lymphad-
enectomy. However, four studies (9,10,17,21) reported similar
survival rates when comparing patients receiving adjuvant
radiotherapy. There may be potential for bias due to adjuvant
radiation blunting the effect of systematic lymphadenectomy.
Therefore, future investigation is required to define the role of
adjuvant radiation in early-stage endometrial cancer.

Nevertheless, the current analysis does provide evidence
that systematic lymphadenectomy leads to higher OS rates
than the no systematic procedure specifically in patients
with intermediate- or high-risk early-stage endometrial
cancer. Removing =11 lymph nodes from these patients led
to more favorable OS compared with the removal of a smaller
number, regardless of the cancer status of the lymph nodes.
However, no definitive guidelines are available regarding the
number of lymph nodes that should be dissected. Although
nodal count is indicative of the extent of lymphadenectomy,
the number of nodes reported by the pathologist depends not
only on anatomical variations in patients, but also on surgical
expertise and the comprehensiveness of pathological analysis.
Chan and Kapp (28) reported that systematic removal of all
lymphatic tissue in the retroperitoneal region may be the most
accurate definition of a complete lymphadenectomy. These
findings suggest that systematic lymphadenectomy to remove
=11 lymph nodes, or even a complete systematic removal of all
lymphatic tissue, may be appropriate therapy for patients with
intermediate- or high-risk early-stage endometrial cancer.

Metastasis of endometrial cancer to the lymph nodes
worsens prognosis and increases the risk of lymphatic recur-
rence (29); 90% of patients who suffer such recurrence succumb
to the disease (30). One study reported 5-year survival rate of
90% for patients with stage I endometrial cancer, compared
to only 54% for patients with metastatic stage III disease (31).

Several studies suggest that lymph node resection is more
reliable than surgery alone to determine whether endometrial
cancer has metastasized and to reduce the risk of metas-
tasis (10,11,32). Although one study reported that only 4.6%
of patients with low-risk disease (stage I, grade 1) have lymph
node metastases (32), other studies have reported that 98% of
patients with para-aortic involvement have grossly positive
pelvic nodes (11), and that 9% of stage I patients have posi-
tive pelvic lymph nodes while 6% have positive para-aortic
nodes (33). Although several histopathological risk factors
have been demonstrated to correlate closely with lymph
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node metastasis, including tumor grade, depth of myometrial
invasion and the presence of 30-50% serous or clear cell
histology (34), lymphadenectomy remains the most direct
way to assess and reduce risk of metastasis. Previous studies
reported that high-risk patients who undergo para-aortic
lymphadenectomy as part of their surgical staging procedure
exhibit higher survival rates than those who undergo simple
surgical staging (35,36).

The current systematic review suggests that systematic
lymphadenectomy should be applied carefully to patients
with early-stage endometrial cancer, as it is unlikely to
produce clinical benefits in a high proportion of patients. A
similar story emerges from systematic reviews of lymphad-
enectomy to treat for other malignancies, including prostatic
cancer (37) and gastric cancer (38,39). These reviews come
to divergent conclusions, and the overall evidence of clinical
benefit is weak. This highlights the need for more prospective,
high-quality, controlled studies of the safety and efficacy of
systematic lymphadenectomy, in the context not only of endo-
metrial cancer but of other cancers as well.

While this systematic review contributes significantly
to the literature by examining a large number of patients in
several countries and ethnic groups, its findings are never-
theless subject to several limitations. Firstly, only two of the
included trials are RCTs, while the remaining 11 are retrospec-
tive non-RCTs. Secondly, patient selection, techniques used to
dissect lymph nodes and perform surgery, and postoperative
care and follow-up varied substantially across the included
studies, which weakens the strength of the conclusions.
Thirdly, a previous meta-analysis (40) has shown that, in one
of the included trials (26), which accounts for 12,333 of the
patients in the population included the present study, body
mass index varies significantly between the systematic and no
systematic lymphadenectomy groups and that controlling for
this leads to a significantly higher OS rate for the systematic
lymphadenectomy group than for the no systematic lymphad-
enectomy group. This highlights the requirement for future
studies to control for all possible confounders when examining
the clinical effects of systematic lymphadenectomy.

In conclusion, the available evidence suggests that system-
atic lymphadenectomy may improve OS in patients with
intermediate- or high-risk early-stage endometrial cancer,
particularly when =11 lymph nodes are removed; however, this
may not be the case in patients with low-risk disease. In addi-
tion, systematic lymphadenectomy may be associated with
higher rates of lymphocysts and lymphedema. These findings
argue that the use of systematic lymphadenectomy in carefully
selected patients may improve endometrial cancer staging,
choice of adjuvant therapy and prognosis prediction.
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