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ABSTRACT Aim : To audit the adequacy and appropriateness of  pelvic and para aortic lymphadenectomy in endo-
metrial carcinoma .

Methodology : A retrospective audit on the operative and  surgicopatholgical details of endometrial cancers operated 
in our institution from  2011-2013 was done  to assess the adequacy and appropriateness  of  pelvic and para-aortic  
lymphadenectomy  

Results : Most  patients (123/141, 87.2%) underwent pelvic lymphadenectomy and  of these, 89 (72.7%) had more than 
10 nodes removed. Only 29 patients underwent para-aortic node dissection and of these, 12 (24.1%) had more than 
12 nodes excised.. Pelvic lymphadenectomy was performed as indicated by our guidelines in 110/121 (90.9%) whereas 
para-aortic lymphadenectomy was performed as required by our protocol  in only 23/67 (34.3%).

Conclusions : Pelvic lymph lymphadenectomy seems appropriate and adequate, whereas para aortic lymphadenectomy 
was inadequate as well as under done. Reasons for non-compliance need to be probed further. Frozen section  or pre 
operative MRI could help in better decision making with regards to pelvic and para aortic lymphadenectomy.

Introduction 
Endometrial cancer is the most common gynecological 
cancer in developing countries with 43470 new cases and 
7950 deaths in 2012 in United States. Most patients are di-
agnosed at an early stage of the disease and have good 
prognosis.   The 5-year survival for localized endometrial 
cancer is 95.4%.1 However, those with advanced stage dis-
ease have a guarded prognosis. 

The current FIGO 2009 staging is a surgico-pathologi-
cal one and includes pelvic and para-aortic lymph node 
assessment. Universal and comprehensive lymphad-
enectomy of the pelvic and para aortic regions is re-
quired for complete surgical staging. However, there is 
still a debate on role of lymphadenectomy in low risk 
patients, the adequate number of lymph nodes to be 
removed, and the boundaries or anatomic landmarks of 
dissection.

Lymph node metastasis is an important prognostic factor. 
In apparent early stage endometrial cancer, lymph nodes 

can be found in<5 % 2. Both disease free survival and 
overall survival are better in patients who have negative 
nodes. However, in patients who have small endometrioid, 
well differentiated tumors with less than 50% myometrial 
invasion, the risk of nodal involvement is less than 3 % 3. 
Since a third of endometrial cancer patients fall in to this 
low risk category, universal lymphadenectomy would be in-
creasing risk without much benefit in these patients. 

We have been following a policy of selective lymphad-
enectomy since 2011. The decision making process takes 
in to account perception of risk of nodal involvement 
based on histology, grade, size of tumor and depth of in-
vasion. Also considered is the risk of complications such as 
bleeding, paralytic ileus, deep vein thrombosis, lymphocyst 
and lymphedema. The threshold of action was set such 
that lymphadenectomy would be done only if the risk of 
nodal involvement was more than 5 %. Lymphadenectomy 
would be omitted if patient had significant medical co-
morbidities.
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There is no perfect method to assess the risk factors for 
nodal disease, and even histology and grade are some-
times revised by the pathologist. With a policy of selective 
lymphadenectomy, patients are at times required to under-
go restaging or treated with pelvic radiation therapy only 
because staging was incomplete 

We wanted to evaluate the adequacy and extent of lym-
phadenectomy in our patients with endometrial carci-
noma who underwent surgical staging. We also wanted 
to analyze whether or not our protocol for selective lym-
phadenectomy using tumor size and depth of invasion by 
inspection of cut open uterus in the operating room and, 
grade and histology in pre-operative biopsy was being fol-
lowed, 

Methodology
A retrospective analysis was done of all endometrial can-
cers operated at a tertiary teaching hospital in Southern 
India from January 2011 to December 2013. The operative 
notes and histopathology notes from electronic medical re-
cords were used to retrieve information on the adequacy 
and appropriateness of lymphadenectomy. 

Our institutional policy of lymphadenectomy was to per-
form pelvic lymphadenectomy in endometrial cancer based 
on tumor histology, grade, size and depth of invasion into 
the myometrium. In early stage endometrioid, grade 1 ad-
enocarcinoma, less than 2cm size and involving only the 
superficial myometrium (low risk for nodal involvement), 
lymphadenectomy was to be omitted. Endometrioid, 
grade 2 and grade 1tumor > 2cm would warrant pelvic 
lymph node dissection (Intermediate risk). Para-aortic lym-
phadenectomy was to be done in grade 3 endometrioid, 
carcinosarcoma, clear cell or papillary serous carcinomas, 
myometrial invasion more than 50% and if there was ex-
trauterine disease (High risk).

The lymphadenectomy was considered adequate when 
mean number of resected lymph nodes were at least 10 
both for the pelvis and para-aortic area. This audit was 
done to evaluate whether adequate number of pelvic 
lymph nodes was removed and whether the indication for 
lymphadenectomy was appropriate based on our institu-
tional guidelines. 

Results 
A total of 141 patients were included in this audit .During 
the study period all the staging and lymphadenectomies 
were done by laparotomy. Mean age of the patients who 
underwent surgical staging was 57 ( 30-79)years and mean 
BMI was 27.7(19 -47). Of them 70 had stage IA ( 9.6%),31 
had stage IB( 29%) and 9 of them stage II(8%) as given in 
Table 1. The most common histology was endometrioid 
adenocarcinoma which comprised 88.7% and 11.3% was 
non endometrioid carcinoma. High grade disease was seen 
in 18 patients (12.8%). 

Pelvic lymphadenctomy was done in 123 patients of whom 
13 were in low risk and not indicated by our guideline. 
Para-aortic lymphadenctomy was done in 29 patients of 
whom 6 were in the intermediate risk group (Tables 2 & 
4). Lymph node positive disease was found in about 6 ( 
10.6%.) patients all of whom had pelvic node metastasis 
as well. There were no isolated paraortic node metastasis.
All of these patients underwent indicated para aortic node 
lymphadenectomy 

Pelvic lymph nodes were tumour positive in 16/123 (13.1%) 

and para-aortic nodes were positive in 6/29 (20.7%)

Table 1: Patient and tumour characteristics

Parameters No of 
patients(n=141)

Percent 
(%)

Age Mean 57 ( 
30-79)

BMI Mean 27.7 (19 
-47)

Stage of the disease

IA

IB

II

IIIA

IIIB

IIIC1

IIIC2

IVA

IVB

70

31

9

5

3

11

4

5

3

49.6%

22.0%

6.4%

3.5%

2.1%

7.8%

2.8%

3.5%

2.1%
Histology – Endometrioid 

 Non endometrioid

 Carcinosarcoma 

 Clear cell carcinoma

 Papillary serous carcinoma

125

16

 7

 1

 5

88.7%

11.3%

Grade - I

 II

 III

81

42

18

57.4%

29.8%

12.8%
Depth of invasion – 

 < 50% Myometrium

> 50% Myometrium 

84

57

59.6%

40.4%
Size of tumor - < 2cm

 > 2cm

45

96

31.9%

68.1%
LVSI - Present 

 Absent 

38

103

26.9%

73.1%

Table 2: Pelvic and Para-aortic lymphadenectomy

Parameters Patients (n=141) Percent (%)

Pelvic lymph node 
resection 123 87.2%

Positive pelvic lymph 
nodes 16/123 13.08%

Para-aortic lymph 
node resection 29 20.5%

Positive Para-aortic 
nodes 6/29 20.7%

Table 3: Adequate lymphadenectomy

Resected lymph 
nodes

Pelvic

N=123
percent-
age

Paraortic

N=29
percent-
age

< 10 34 27.7% 17 58.6%

≥ 10 89 72.7% 12 41.4%

Among these patients, 89 patients (72.7%) had adequate 
lymphadenectomy (≥ 10 lymph nodes) and 34 patients 
(27.7%) had inadequate lymphadenectomy. The mean 
number of pelvic nodes removed was 12(SD-7.8). Para 
aortic nodes dissection along with pelvic nodes dissection 
was done in 29 patients. Of these, 6 patients had posi-
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tive nodes. Among these patients, 12 patients (41.4%) had 
adequate lymphadenectomy and 17 patients (58.6%) had 
inadequate lymphadenectomy. The mean number of para 
aortic nodes removed were 8(SD-5.6). Putting both the 
groups together, about two thirds of these patients (66.5%) 
underwent adequate lymphadenectomy. 

Table 4: Lymphadenectomy as per protocol
Risk 
Group 
(need 
for lym-
phad-
enec-
tomy)

PLND*-
Indicat-
ed

n-121

PLND 
not 
indi-
cated

but 
done

PLND 
indi-
cated 
& not 
done

PAND** 
indicated

n-67

PAND- 
not 
indi-
cated

but 
done

PAND-
indi-
cated 
& not 
done

LOW(no 
nodes)

n=20
13

INTER-
MEDI-
ATE 
(pelvic 
only) 
n=54

51 3 2

HIGH 
(pelvic 
and 
para 
aortic) 
n=67

59 8 27 44

 
*PLND-pelvic lymphadenctomy done in total of 123 pa-
tients

**PAND- Para aortic lymphadencetomy done in total of 29 
patients 

Among the 141 patients, pelvic lymphadenectomy was 
done as indicated in 110 (89.4%) , overdone in 13pa-
tients(10.5%) , and missed in about 11(9.1%) where indicat-
ed. Para-aortic lymphadenectomy was done as indicated in 
27(93.1%), overdone in 2 of the 29 patients and missed in 
44(65.7%) patients where it was indicated .

Discussion
There are various risk factors that determine lymph node 
metastasis. Grade of the tumor and myometrial invasion 
are the most common risk factors that determine the prob-
ability of lymph node metastasis. Creasman et al2 reported 
the incidence of lymph node metastasis in early stage en-
dometrial cancer was 3% in grade 1, 9% in grade 2 and 
18% in grade 3 tumors. Lymph node metastasis in those 
who had less than 50% myometrial invasion was 5% and 
it increased to 20% if the myometrial invasion was more 
than 50%. According to this study there was no evidence 
of lymph node involvement in low risk patients and they 
concluded that surgical staging was not necessary in low 
risk patients. Lymph node metastasis correlates with size of 
the tumor. In a patient with lesion size less than 2cm, the 
risk of nodal involvement was as low as 4%4, whereas when 
the growth was more than 2cm, the risk was about 15% 
and up to 35% in cases where the entire cavity was in-
volved. Cervical involvement was associated with 15% risk 
of lymph node metastasis.5 Extrauterine spread of the dis-
ease andpositive peritoneal cytology increase the chances 
of pelvic and para aortic lymph node metastasis.

Several retrospective studies showed a better outcome 
in patients who had lymph node dissection suggesting a 
therapeutic role of lymphadenectomy in endometrial can-
cer. Kilgore et al reported that there was a significant dif-
ference in 5 year survival rate in patients who had pelvic 

lymphadenectomy ( 90% vs 70%).6 Todo et al reported a 
combination of pelvic and para-aortic lymphadenectomy 
increased survival compared with pelvic lymphadenectomy 
alone.7 However from large prospective randomized con-
trolled studies like the ASTEC trial, the investigators con-
cluded that lymphadenectomy does not improve the over-
all survival in early endometrial cancer.8

Till now there is no defined number of lymph nodes to 
be removed to ensure an adequate lymphadenectomy. 
Lutman et al suggested that there was an improved sur-
vival with high risk histology when 12 or more nodes are 
removed.9. In ASTEC trial , the mean number of lymph 
nodes removed was 12 pelvic lymph nodes. The reason 
being is that removal of larger number of lymph nodes 
may remove occult metastasis. The extent of nodal dis-
section to include the para-aortic nodes is important in 
endometrial cancer. The lymph nodes along external iliac, 
internal iliac vessels, obturator fossa and common iliac ves-
sels are removed in pelvic lymphadenectomy. Para-aortic 
nodes dissection is usually performed up to the level of 
the inferior mesenteric artery with some surgeons recom-
mending dissection up to the level of renal vessels. The In-
ferior mesenteric artery is only a landmark of convenience 
and has no significance with regard to lymphatic drainage 
or the pelvis.Some studies have suggested that the signifi-
cant lymph node metastasis occurs even above the inferior 
mesenteric artery.10 In our institution, we chose to keep the 
cut off as at least 10 nodes per group to call it adequate 
lymph node dissection. The nodal yield usually improves 
with specialized surgical oncology training. In the absence 
of adequate training there would be hesitancy in perform-
ing adequate dissection especially behind the great ves-
sels. In some cases only lymph node sampling would be 
opted for. Training in gynaecologic pathology would also 
lead to differences in nodal counts.

This audit on the indication for lymphadenectomy revealed 
that, in the low risk group pelvic lymphadenectomy was 
overdone in 13 patients . This probably was due to the 
preoperative overestimation of the tumor size. In the Inter-
mediate group(>2cm , grade 1,2 tumors), there were 3 pa-
tients who did not undergo pelvic lymphadenectomy due 
to underestimation of the tumor size or due to patient fac-
tors such as obesity or co-morbidities. On the other hand, 
6 patients had unindicated para aortic nodes dissection 
probably due to overestimation of myometrial invasion. 
In the high risk group ( Non endometrioid, grade 3, deep 
myometrial invasion), 8 out of 121patients who were indi-
cated to have pelvic lymphadenectomy did not have this 
done . Majority of these patients were missed due to un-
derestimation of deep myometrial invasion. 44(65.7%) pa-
tients who were indicated to have para aortic nodes were 
missed mainly due to underestimation of myometrial inva-
sion and a few due to upgrading of the post operative his-
tology to grade 3(in 3 patients ) and non endometrioid tu-
mors( in 5patients).Both these problems could probably be 
overcome by performing on table frozen section to deter-
mine the most accurate estimation of myometrial invasion 
and histopathology. Intraoperative gross examination has 
been reported to have lesser sensitivity and specificity than 
intraoperative frozen section.11 The other option for myo-
metrial invasion is a pre op MRI examination which could 
give us appropriate information on myometrial invasion. 
Studies have proven that contrast enhanced MRI and diffu-
sion weighted image sequencing could be very accurate in 
detecting deep myometrial invasion.12 In 2 patients where 
we performed limited surgery due to medical comorbidites 
, indicated lymphadenectomies were omitted.
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The average time taken in performing paraortic node dis-
section may be around 30-45 minutes in a patient with 
normal BMI. In an institution with high volume cases this 
could mean a rush to complete the cases. In such situa-
tions, there is a possibility of underestimating the myome-
trial invasion and hence not doing it in indicated cases.

After this audit all our patients have at least an ultrasound 
of the pelvis to estimate lesion size. We have also asked 
our pathologist to get familiar in doing frozen section to 
determine, histology, grade and depth of myometrial inva-
sion. We have also started doing sentinel lymph node bi-
opsy, a completely different approach to the nodes, along 
with the current policy of pelvic and para-aortic lymphad-
enctomy

In conclusion, 85.8% of our patients required either pelvic 
or para-aortic lymphadenctomy. Majority of patients had 
undergone pelvic lymphadenectomy as indicated whereas 
in the high risk group where para-aortic lymphadenectomy 
was indicated a significant proportion of patients (65.7%) 
were missed. The main reason for this was the failure to 
diagnose deep myometrial invasion on naked eye exami-
nation.

In order to obtain high yield of lymph nodes, standard 
surgical and pathology techniques should be followed 
with adequate training of the surgeons to be competent 
enough to perform pelvic and para-aortic lymphadenec-
tomy. Each centre should have a policy, based on evidence 
based guidelines, for addressing lymph nodes in patients 
with endometrial cancer and have periodic audits for 
course correction.

There are no conflicts of interest or financial disclosures. 
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