
Endometrial cancer (EC) is the most common 
gynecological cancer, accounting for 5-6% of all fe-
male cancers. At the time of diagnosis, 75% of the 
cases are clinically seen in the early stage. The most 
important prognostic factor is the stage at the time of 
diagnosis. Lymph node involvement is one of the 
most important factors changing the stage and prog-
nosis. Tumor metastasis is mostly seen in lymph 
nodes. Lymph node involvement rates increase in the 
presence of deep myometrial invasion, adnexal in-
volvement, and extrauterine pelvic and abdominal 
metastases. While there was no benefit of lym-
phadenectomy in the low-risk group (superficial en-
dometrial invasion, Grade I-II endometrioid 
histology, lymphovascular space invasion (LVSI) 

negative or focal) during the pre- and intraoperative 
evaluation, lymph node involvement rates increase 
with the presence of high-risk findings (Grade-III or 
non endometrioid histology, deep myometrial inva-
sion, LVSI positive). According to Creasman et al., 
pelvic lymph node involvement was observed in %9 
and paraaortic lymph node involvement was ob-
served in %5 of cases.1 The radicality of lym-
phadenectomy may vary according to the surgeon 
and clinical approach. Palpable lymph nodes exci-
sion, sentinel lymph node (SLN) mapping or sys-
tematic total lymphadenectomy can be chosen in 
surgical staging procedure. Excision of palpable 
lymph nodes is a common surgical procedure in order 
not to increase surgical complications like lymph 
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ABS TRACT Objective: Evaluation of the diagnostic superiority of systematic lymphadenectomy in endometrial cancer cases in conditions 
of sentinel lymph node (SLN) dissection cannot be performed. Material and Methods: The file records of 853 patients with endometrial can-
cer were reviewed in the gynecological oncology clinic of Kanuni Sultan Süleyman Hospital between 2008 and 2020. Thirty nine endome-
trial cancer patients with lymph node involvement were selected to study. Pelvic and paraaortic lymph node counts, positive lymph node 
ratios, metastatic lymph node sizes and percentages of tumor infiltration in lymph nodes were defined. Clinicopathological variables, includ-
ing the categorical data, were analyzed as a descriptive method. Results: Grossly suspicious lymph nodes were observed in 46.2% of the pa-
tients. While 54.4% of metastatic lymph nodes were <1 cm (non-palpable), 12% of them <5 mm. In 17.9% of patients, all dissected metastatic 
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edema, major vascular bleeding, infectious morbidi-
ties, especially in clinics where SLN application can-
not be performed. However, in the various studies, 
56% of endometrial carcinoma cases, metastatic 
lymph node sizes were found less than 10 mm.2 From 
this point of view in our study, we analyzed the ef-
fectiveness of selective lymphadenectomy for only 
palpable lymph nodes by making a detailed exami-
nation of metastatic lymph nodes (MLN) in terms of 
their size. 

 MATERIAL AND METHODS 
In our study, the file records of 853 patients who were 
found to have endometrial carcinoma as a result of en-
dometrial biopsy and underwent surgical procedures 
in the gynecological oncology clinic of Kanuni Sultan 
Süleyman Hospital between 2008 and 2020 were re-
viewed (Figure 1). This study was approved by Clin-
ical Research Ethics Committee of Healthy Science 
University-Kanuni Sultan Süleyman Research and 
Training Hospital with a protocol number of 91 and 
date of May 11, 2022. The study was conducted in ac-
cordance with the ethical principles stated in the Dec-
laration of Helsinki. Patients with endometrioid and 
non-endometrioid histology were analyzed. Patients 
who had been treated for a different malignancy in the 
last 5 years, presence of synchronous malignancy, 
presence of non-epithelial uterine tumor, presence of 
neoadjuvant treatment, insufficient pathological 
records, and patients who did not undergo lym-
phadenectomy or sampled less than 10 pelvic and/or 

paraaortic lymph nodes were excluded from the study. 
All surgical procedures were performed by the same 
gynecologic oncologists, and pathological evaluations 
were performed by the same gyneco-pathologists with 
at least 10 years of experience. Intraoperative frozen-
section examination was performed in all cases. Pelvic 
and paraaortic lymphadenectomy was performed in 
the presence of non- endometrioid or Grade 3 histol-
ogy, and/or deep myometrial or cervical invasion. 
Only bilaterally pelvic lymphadenectomy was per-
formed for patients with Grade 1 or 2, superficial my-
ometrial invasion, tumor diameter larger than 2 cm. 
No pelvic lymph node dissection was performed if the 
tumor diameter is less than 2 cm in this subgroups of 
patients. Systematic lymphadenectomy is preferred 
over selective lymphadenectomy in our gynecologi-
cal oncology clinic. Lymphadenectomy radicality 
may vary depending on the patients’ comorbidity fac-
tors such as high body mass index and anesthesia-re-
lated morbidities. Preoperative evolution of the 
myometrial invasion was performed by transvaginal 
ultrasonography and magnetic resonance imaging. 
Tumor grade was determined by paraffine section of 
curettage material preoperatively. Both uterus and 
cervix were analyzed intraoperatively by frozen sec-
tion in respect of tumor grade and cervical/myome-
trial invasion. Decision of lymph node dissection is 
made according to the result of frozen section and pre-
operative analysis. Lymph node dissection was per-
formed whenever indication of lymph node dissection 
was seen in frozen section and/or preoperative evalu-
ation of the patients to minimized undertreatment risk. 
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FIGURE 1: Patient selection criterias.



Hysterectomy and bilateral salpingoopherectomy 
without lymphadenectomy were performed in 441 out 
of 853 patients due to low risk factors or patients’ 
commorbidities. Pelvic and/or paraaortic lym-
phadenectomy was performed in 412 patients. In 66 
patients, pelvic and/or paraaortic lymph node in-
volvement was detected. However, considering the 
exclusion criteria, 27 patients with lymph node in-
volvement were excluded (Figure 1). By evaluating 
the pathology reports, pelvic and paraaortic lymph 
node counts, positive lymph node ratios, metastatic 
lymph node sizes and percentages of tumor infiltra-
tion in lymph nodes were calculated (Table 1). Posi-
tive lymph node ratio was calculated by looking at the 
total number of removed pelvic and paraaortic lymph 
nodes and the number of lymph nodes with metasta-
sis (Table 2). Cut-off values of 1 and 2 cm were de-
termined as a definition of palpable and bulky lymph 
nodes, respectively. MLN were grouped as <5 mm, 
5-10 mm, >10 mm in size, and the presence of metas-
tases in palpable and non-palpable lymph nodes was 
evaluated. 

Statistical analyses were applied using SPSS 
version 16.0 (SPSS Inc., Chicago, IL, USA), while 

clinicopathological variables, including the categor-
ical data, were analyzed as a descriptive method. 

 RESULTS 

Thirty-nine cases with lymph node metastasis (LNM) 
positive patients characteristics were presented in 
Table 2. The median age of the patients was found to 
be 60.9 years. Non-endometrioid, Grade 1, Grade 2, 
and Grade 3 histology were detected in 18 (46.1%), 
4 (10.2%), 10 (25.6%), and 7 (17.9%) patients, re-
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n 
Metastatic lymph node counts  

Pelvic nodes 90 
Paraaortic nodes 35 

Mean (range) 
Metastatic lymph nodes, n  

Pelvic 3.53 (0-26) 
Paraaortic 3.7 (0-15) 

Diameter of LNM, mm 11.5 (0.2-40) 
% tumoral invasion of LN 76.9 (4-100) 

<1 cm metastatic LN 83.2 (11.1-100) 
1-2 cm metastatic LN 67.6 (10.5-100) 
>2 cm metastatic LN 74 (4-100) 

Metastatic node diameter, n (%) 
<5 mm 15 (12) 
5-10mm 53 (42.4) 
>10 mm 57 (45.6) 

Patients with LNM, n (%) 
Only non palpable (<1 cm) 7 (17.9) 
Others 32 (82.1) 

TABLE 1:  Characteristics of metastasis in lymph nodes.

LNM: Lymph node metastasis.

Age, mean (range) 60.9 (41-84) 
Patient no (%) 

Histology  
Grade 1 4 (10.2) 
Grade 2 10 (25.6) 
Grade 3 7 (17.9) 
Non-endometrioid 18 (46.1) 

Cervical involvement 
Yes 13 (33.3) 
No 26 (66.7) 

Myometrial invasion 
<%50 9 (23.1) 
>%50 30 (76.9) 

Peritoneal washing 
- 30 (76.9) 
+ 9 (23.1) 

Lenfovascular space invasion 
- 2 (5.1) 
+ 37 (94.9) 

Tumor diameter 
<2 cm 2 (5.1) 
2-4 cm 19 (48.7) 
>4 cm 18 (46.1) 

Nodal dissection 
Pelvic only 7 (17.9) 
Paraaortic only 0 (0) 
Pelvic and paraaortic 32 (82.1) 

Grossly suspucious nodes 
No 21 (53.8) 
Yes 18 (46.2) 

Lymph node counts, n Mean 
Pelvic node count 25,3 (8-56) 
Paraaortic node count 16.6 (0-35) 
Pelvic and paraaortic node count 41.5 (8-77) 

Lymph node ratio Patients no (%) 
<10 23 (58.9) 
10-50 13 (33.3) 
>50 3 (7.8) 

TABLE 2:  Patient characteristics.



spectively. Cervical stromal invasion was detected in 
13 (33.3%), while outer half of myoinvasion was de-
tected in 30 (76.9%) patients. Peritoneal washing pos-
itivity and LVSI positivity were detected in 9 
(23.1%), and 37 (94.9%), respectively. Tumor sizes 
were >4 cm, 2-4 cm, and <2 cm 29 (74.4%), 5 
(12.8%), and 5 (12.8%) patients, respectively. When 
the characteristics of the dissected lymph nodes were 
detailed; gross suspicious lymph nodes were ob-
served in 18 (46.2%) of the patients. Mean lymph 
node counts were found to be 25.3, 16.6, and 41.5 in 
the pelvic, paraaortic, and pelvic-paraaortic groups, 
respectively. Considering the characteristics of MLN, 
68 (54.4%) of MLNs were <1 cm (non-palpable) 
while 15 (12%) of MLN<5 mm in diameter. In 7 
(17.9%) of patients, all dissected MLNs were <1 cm 
(non-palpable). It was considerable that 3 of 7 pa-
tients had isolated paraaortic LNM. The mean num-
ber of MLNs was 3.53 and 3.7 in the pelvic and 
paraaortic groups, respectively. Tumor infiltration 
rate in MLNs was 76.9%. Lymph node ratios less 
than 10%, between 10-50%, and more than 50% were 
found in 23 (58.9%), 13 (33.3%), and 3 (7.8%) pa-
tients, respectively. In Table 3, histologic tumor char-
acteristics were compared with nodal metastasis 
(pelvic and/or paraaortic) status. In this data, only 
pelvic node positivity was detected in 8 of 9 patients 

(88.8%) with inner half myoinvasion group. But sig-
nificant detail should be emphasized that paraaortic 
lymph nodes dissection were performed in only 4 of 
9 patients (44.4%) in this group. 

 DISCUSSION 
The indication and extent of lymphadenectomy in EC 
cases is a controversial issue. There is no gold stan-
dard approach about the extent of lymphadenectomy, 
number of lymph nodes should be removed, and 
upper boundary of paraaortic lymphadenectomy, yet. 
In recently published European Society of Gyneco-
logic Oncology guideline, lymphadenectomy can be 
omitted in low risk group of EC patients (Grade I-II, 
LVSI (-), <1/2 myoinvasion, <2 cm tumor diameter).3 
Comprehensive lymph node staging should be per-
formed in patients with high-intermediate-risk or 
high-risk disease, yet the role of systematic lym-
phadenectomy is still controversial. This uncertainty 
is due to the results of two randomized controlled tri-
als emphasized that lymph node dissection in EC pa-
tients is not associated with survival benefit.4,5 In 
contrast, retrospective several studies have shown 
longer survival in patients who underwent pelvic and 
para-aortic lymphadenectomy, especially in high risk 
group for recurrence.6,7 When the balance between 
the complications, morbidities, and survival benefits 
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Only pelvic Only paraaortic Pelvic and paraaortic Total  
Grade  

I 3 (75) 0 (0) 1 (25) 4 
II 6 (60) 2 (20) 2 (20) 10 
III 4 (57.2) 1 (14.3) 2 (28.5) 7 
Non-endometrioid 6 (33.3) 2 (11.2) 10 (55.5) 18 

Myometrial invasion  
<%50† 8 (88.8) 1 (11.2) 0 (0) 9 
>%50 9 (30) 6 (20) 15 (50) 30 

LVSI  
No 1 (50) 1 (50) 0 (0) 2 
Yes 16 (43.3) 7 (18.9) 14 (37.8) 37 

Tumor diameter  
<2 cm 2 (100) 0 (0) (0) 2 
2-4 cm 9 (47.3) 2 (10.5) 8 (42.2) 19 
>4 cm 6 (33.3) 5 (27.7) 7 (39) 18 

TABLE 3:  Lymph node metastasis according to risk factors.

†In this group, paraaortic lymphadenectomy was not performed in 5 of 9 patients; LVSI: Lymphovascular space invasion.



of systematic pelvic and paraaortic lymphadenec-
tomy and SLN mapping and biopsy were evaluated, 
SLN mapping and biopsy is an acceptable alternative 
to systematic lymphadenectomy without treatment 
and survival disadvantages.8 

In many instutions where SLN mapping and 
biopsy cannot be performed due to technical and fi-
nancial inadequacies, selective lymph node sampling 
for only palpable lymph nodes can be performed as a 
part of surgical procedure in high-intermediate or 
high risk group of EC patients. With this approach, 
many surgeons purpose to minimize the complica-
tions and morbidities due to the lymphadenectomy 
up to the renal vessels. Missed diagnosis of metasta-
tic but non-palpable lymph nodes is the main concern 
of selective lymphadenectomy. Because detection of 
LNM in EC is of vital importance in diagnosing ad-
vanced stage disease and making adjuvant treatment 
decision. In this study, grossly suspicious lymph 
nodes were detected only in 46.2% of patients with 
lymph node metastases and when the metastatic 
nodes were evaluated, 54.4% of them were detected 
under 10 mm. As a notable finding, in 7 of 39 
(17.9%) patients, all metastatic nodes were detected 
to be under 10 mm (non-palpable). Ayhan et al. re-
ported similar results as MLNs were smaller than or 
equal to 10 mm in 36.1% patients.2 When the cut-off 
value of MLN diameter was taken as ≤2 mm (mi-
crometastasis) or >2 mm (macrometastasis), only mi-
crometastasis were detected in 29% of patients in 
Mariani et al.’s study.9 These results demonstrated 
the diagnostic necessity of systemic lymphadenec-
tomy in detecting MLN in EC patients with high risk 
features in clinics where SLN algoritm can not be ap-
plied. In addition to this reality, SLN algoritm with 
ultrastaging procedure seems more sensitive in de-
tecting micrometastasis and isolated tumor cells.  

It has been demonstrated in other malignancies, 
including breast and ovarian cancer, that the number 
of positive nodes is correlated with patients out-
come.10 In EC, studies reported that high number of 
MLNs were associated with worse prognosis and the 
removal of increasing number of MLNs improved 
prognosis.11,12 In contrast to these studies, Multinu et 
al. reported that the extent of lymphadenectomy does 
not significantly affect outcomes in patients with non-

bulky MLN, especially in paraaortic areas. In addi-
tion to this reality, comprehensive lymphadenectomy 
may not be sufficient for lymphatic dissemination. 
They suggest that postoperative chemotherapy plus 
extended field radiotherapy in Stage IIIc EC patients 
are likely to at least partially treat any microscopic 
lymphatic metastases that may have remained after a 
more limited lymphadenectomy. Type of adjuvant 
therapy has a critical role in prognosis of patients 
with non-bulky LNM. Combined chemoradiotherapy 
provides better survival outcomes than radiotherapy 
alone.13 But they noted that, comprehensive lym-
phadenectomy may provide survival benefit for pa-
tients with bulky lymph nodes.14 

Many pathological parameters were well defined 
in EC closely related with prognosis. Among the pa-
tients with LNM; ratios of LVSI positivity, deep my-
ometrial invasion, and tumor diameter larger than 4 
cm were detected to be significantly higher than other 
prognostic risk factors (Table 2). Similar results were 
detected by Polterauer et al.15 In their study, deep my-
ometrial invasion and LVSI positivity rates were de-
tected to be 66.7% and 69.9% in patients with MLN, 
respectively, while peritoneal washings positivity, 
cervical involvement, and adnexal involvement were 
detected at lower rates as 11.6%, 39.8%, and 19%, 
respectively. 

Surgical approach in Stage IIIc EC with bulky 
lymph nodes is still a controversial issue. Although 
there is no clear definition of a “bulky lymph node” 
for gynecologic malignancies, it generally refers to a 
swelling of ≥2 cm. In different gynecologic malig-
nancies, especially in cervical carcinoma, removal of 
bulky nodes seems to provide a survival benefit. Sev-
eral studies reported that, removal of bulky nodes is 
important as it provides pathological evidence and re-
duces the higher doses radiotherapy complica-
tions.14,16 

 CONCLUSION 
In recent years, SLN mapping and biopsy procedures 
were commonly performed in many gynecologic on-
cology clinics in order to define LNM and stage of 
disease. But in too many clinics, pelvic and/or 
paraaortic lymphadenectomy for staging of EC are 
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performed because of technical and financial inade-
quacy. Extent of lymphadenectomy may vary as a 
systemic lymphadenectomy or selective palpable 
lymph node excision depends on surgeon preference 
and patient morbidity. Results of this study and many 
others emphasized that, advanced stage disease with 
occult LNM can only be detected with comprehen-
sive lymphadenectomy and this allows the patients to 
be given adjuvant treatment. So, better survival re-
sults can be achieved with systematic lymphadenec-
tomy in EC patients with non-palpable lymphatic 
involvement. 
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