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State clearly why we shouldn't perform a sentinel 
lymph node mapping as a standard procedure?

• Several retrospective studies revealed “increased lymph node 
ratio” (LNR) as an independent prognosticator associated with 
decreased survival outcomes in women with stage IIIC EC. 

• The therapeutic effect of lymphadenectomy (if any) seems to be 
limited solely to the group of patients with positive nodal status.

• Based on those data associated with LNR, patients with 
macrometastatic SLN deserve at least a postoperative imaging in 
order to exclude gross bulky residual nodal metastases.



Kahramanoglu I. Int J Gynecol Cancer 2019 Oct, 29(8) : 1271-1279



Why were the survival outcomes of pts undergoing adjuvant
radiotherapy better than pts undergoing adjuvant chemoradiation in 
stage IIIC endometrioid endometrial cancer?

• LNR was significantly increased in the chemoradiation group when compared to the 
radiotherapy and chemotherapy groups. 

• LNR is a parameter based on two variables; the number of metastatic lymph nodes (LNs), 
and the number of LNs removed. 

• If the number of involved LNs is high when the number of removed LNs remains 
relatively limited, then the LNR would appear artificially increased. 

• Therefore, it has been suggested that LNR is most meaningful when comprehensive 
lymphadenectomy is utilized routinely in surgical practice

• LNR in endometrial cancer has been proposed as an important prognostic factor. 
Increased LNR has been shown to be independently associated with poorer survival 
outcomes 



LNR works in the publishing
process



Lymph Node Ratio (LNR) - Definition

• LNR has been recently used as a prognostic tool in node-positive 
endometrial cancer (EC)

• Previous retrospective studies have shown LNR to be associated with 
worse survival outcomes in EC.

Chan JK, Br J Cancer 2007;97:605-11.

Polterauer S, Obstet Gynecol 2012;119:1210-8.

Fleming ND, Int J Gynecol Cancer 2015;25:1437-44.

Ayhan A, J Gynecol Oncol 2018; 29(4):e48.



LNR in EC - 1

• LNR is most meaningful when comprehensive 
lymphadenectomy is utilized routinely in surgical practice. 

Polterauer S, Obstet Gynecol 2012;119:1210-8.

• LNR must be tied to adjuvant therapy in this patient 
population.

Fleming ND, Int J Gynecol Cancer 2015;25:1437-44.



LNR in EC - 2

• Some of the previous studies which have investigated the 
prognostic significance of LNR in EC were hampered by

• the limited number of median LNs removed 
Chan JK, Br J Cancer 2007;97:605-11.

Polterauer S, Obstet Gynecol 2012;119:1210-8.

Fleming ND, Int J Gynecol Cancer 2015;25:1437-44 

• lack of adjusted adjuvant therapies
Chan JK, Br J Cancer 2007;97:605-11.

Polterauer S, Obstet Gynecol 2012;119:1210-8.

• inclusion of non-endometrioid and mixed histologies
Polterauer S, Obstet Gynecol 2012;119:1210-8.

Fleming ND, Int J Gynecol Cancer 2015;25:1437-44 



• 1222 node positive endometrioid ECs (stage IIIC and IV) from National Cancer 
Institute Registry 

• The 5-y OS rate for LNR≤0.1: 77.3%

• The 5-y OS rate for LNR 0.1-0.5: 60.7%

• The 5-y OS rate for LNR>0.5: 40.9%

• However, the authors did not provide details on adjuvant therapy modalities and 
recurrences.

• They only reported that 63% of their patients received adjuvant radiotherapy.



p<0.001 p<0.001

DSS



Stage IIIC
Stage IV

DSS

p=0.025 p<0.001



• 216 pts with FIGO stage IIIC EC
• The 5-y OS rate for LNR≤0.1       : 79%

• The 5-y OS rate for LNR 0.1-0.5 : 60.6%

• The 5-y OS rate for LNR>0.5 : 35.8%

• In multivariate analysis, only LNR was associated with both PFS and OS. 
Polterauer S, Obstet Gynecol 2012;119:1210-8.



• In the subgroup of patients with stage IIIC EC who had at 
least 10 LNs examined by pathology (n=123), LNR was shown 
to be a significant prognosticator for PFS and OS, whereas 
the number of removed LNs was not.

• The authors included all histologies, of which 30% were non-
endometrioid. 

• Only 13% (n=28) of the patients had a LNR >0.5.
Polterauer S, Obstet Gynecol 2012;119:1210-8.



p<0.001

p<0.001



• A total of 124 EC pts; 
• IIIC1 (n=64) 

• IIIC2 (n=60) 

• For women with stage IIIC endometrioid EC who underwent surgical 
staging with ≥10 nodes removed (n=81)
• The median PFS for LNR >0.5:   25.2 mo

• The median PFS for LNR ≤0.5:  135.6 mo

• The authors have suggested that LNR may define a subgroup of stage IIIC 
ECs at increased risk of recurrence. 

• Adjuvant radiotherapy was associated with decreased recurrence risk. 
Fleming ND, Int J Gynecol Cancer 2015;25:1437-44.





Materials and Methods - 1 

• Pts with pure endometrioid EC having positive nodal status 
at the end of final pathology report from six gynecologic 
oncology centers in Turkey.

• Exclusion criteria
• women with non-endometrioid type EC,

• pts with mixed histologies, 

• those with a total number of LNs removed < 10 at the end of final pathology 
report, 

• women with stage IV disease
Ayhan A, J Gynecol Oncol 2018; 29(4):e48.



Materials and Methods - 2 

• Surgical staging consisted of total hysterectomy, bilateral 
salpingo-oopherectomy, pelvic and para-aortic 
lymphadenectomy, and peritoneal washings. 

• A systematic lymph node dissection (LND) was defined as 
removal of more than 20 nodes

Thomas MB, Gynecol Oncol 2007;107:186-9.

• An adequate lymphadenectomy was defined as the removal of at 
least 10 pelvic, and 5 para-aortic LNs 

Nomura H, Int J Gynecol Cancer 2006;16:799-804.



Materials and Methods - 3 

• LNR was stratified into two groups: 
• LNR1 (≤0.15), and 

• LNR2 (>0.15)

• The LNR was arbitrarily set to 0.01 units and the log-rank test 
was performed with overall survival (OS) to determine the 
appropriate cut-off value 

• Based on the results of these analyses, we used a cutoff 
value of 0.15, which yielded the most significant result.

Ayhan A, J Gynecol Oncol 2018; 29(4):e48.



Charecteristics of 207 women with node-positive endometrioid EC

FIGO stage
IIIC1
IIIC2

101(48.8%)
106 (51.2%)  

The median duration of follow-up 40 months (range 1-228 mo)

The median number of total LNs harvested 45 (range, 10-134)

The median number of pelvic LNs removed 32 (range, 4-76)

The median number of para-aortic LNs removed 14 (range, 1-57)

Systematic lymphadenectomy 196 women (94.7%) 

Adequate lymphadenectomy 141 women (68.1%) 

The median LNR 0.054 (range, 0.006-1.0)

Women with LNR≤0.15 167 (80.7%) 

Women with LNR>0.15 40 (19.3%) 

Results - 1

Ayhan A, J Gynecol Oncol 2018; 29(4):e48.



Survival rate (%) p

The 5-year PFS rate for LNR ≤0.15
The 5-year PFS rate for LNR >0.15 

76.1% 
58.5%

P=0.04

The 5-year OS rate for LNR ≤0.15
The 5-year OS rate for LNR >0.15

87.0%
62.3%

P=0.005

Results - 2

Ayhan A, J Gynecol Oncol 2018; 29(4):e48.



Ayhan A, J Gynecol Oncol 2018; 29(4):e48

PFS OS







Conclusion of the Study

•Women with LNR > 0.15 were 2.05 times more 
likely to have recurrent disease and 3.3 times 
more likely to die of their tumors when 
compared to women with a LNR ≤ 0.15. 

Ayhan A, J Gynecol Oncol 2018; 29(4):e48



LNR as a prognostic factor in EC - 1

•LNR has been suggested as a newly emerging 
prognostic factor in EC during the last decade.

•Ratio-based nodal disease seems to be a relatively 
more objective measure of nodal tumor burden 
compared to number-based nodal category.



LNR as a prognostic factor in EC - 2

•LNR may obviate possible confounding effect 
related to the number of regional LNs that varies 
in each individual.

•However, nodal count stands as the most 
important parameter that needs to be satisfied 
in order to yield LNR as a reliable product .



LNR as a prognostic factor in EC - 3

•The total number of LNs removed is dependent on
• the thoroughness of LN dissection 
• the comprehensiveness of the pathological examination
• the nodal yield of the specific patient.

• LNR has been recognized as a parameter which has 
the advantage of reflecting the number of metastatic 
LNs as well as the extent of LN dissection 



“SLN only concept” in EC - 1

•A large part of the gynecological oncology community is 
currently moving towards a “sentinel lymph node (SLN) 
biopsy only” concept.

•May SLN mapping be safely substituted for complete pelvic 
and para-aortic lymphadenectomy in patients that would 
otherwise be considered appropriate for a more 
comprehensive lymphatic assessment ?

Tanner EJ, Gynecol Oncol 2015; 138: 41-5 



“SLN only concept” in EC - 2

• The likelihood of finding other positive LNs in the setting of 
positive SLN is 34.8% 

• This risk increases up to 60.8% when the involved SLN is 
macrometastatic

• It is unknown that whether there is a therapeutic value of 
further LN dissection if the SLN is macrometastatic, or 
whether those patients should simply be treated with 
chemotherapy

Touhami O, Gynecol Oncol 2015; 138: 41-5



“SLN only concept” in EC - 3

• Retrospective studies revealed “increased” LNR as an independent 
prognosticator associated with decreased survival outcomes in women with 
stage IIIC EC. 

Chan JK, Br J Cancer 2007; 97: 605-11. 

Ayhan A, J Gynecol Oncol 2018; 29 (4): e48

• Therefore, the therapeutic effect of lymphadenectomy (if any) seems to be 
limited solely to the group of patients with positive nodal status.

• Based on those data associated with LNR, patients with macrometastatic
SLN deserve at least a postoperative imaging in order to exclude gross bulky 
residual nodal metastases. 



“SLN only concept” in EC - 4

• It seems more logical to execute systematic lymphadenectomy for 
women with macrometastatic SLN depending on the data coming 
from retrospective studies associated with the prognostic value of 
LNR in EC.

• On the contrary, “SLN only concept” recommends adjuvant 
chemotherapy for all SLN positive patients as chemotherapy would be 
expected to sterilize all probable residual disease in the LNs left in 
situ. 

• However, the therapeutic effect of adjuvant chemotherapy on gross 
bulky residual nodal disease seems to be limited. 



Conclusion

•The results of retrospective studies suggest 
LNR as a meaningful prognostic factor in 
stage IIIC endometrioid EC. 



Thank you for your attention


