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Objective: The aim of this study was to identify risk factors to predict lymph node

metastasis in patients with endometrial cancer, and to develop a scoring system

that guides surgical decision-making regarding the need to perform

lymphadenectomy.

Methods/materials: A retrospective multicenter study was performed of patients

who underwent hysterectomy, bilateral salpingo-oophorectomy, and

lymphadenectomy for endometrial cancer from 2003 to 2014. Pre- and

intraoperative risk factors for lymph node involvement were analyzed by

univariate and multivariate logistic regression. The relevant factors were used to

develop a scoring system to predict lymph node metastasis.

Results: A total of 329 patients were assessed. The characteristics associated

with nodal metastasis in univariate analysis included elevated CA-125 level,

preoperative histological grade, increased endometrial thickness, and pathologic

tumor features (size, extension in myometrium, cervix and adnexa, and lower

uterine segment involvement). The following parameters remained significant on

multivariate logistic regression analysis: preoperative histological grade, tumor

extension, and lower uterine segment involvement. The resulting scoring system

showed good accuracy with area under the receiving operating curve of 0.858

(95% confidence interval, 0.80 – 0.91). With a cut-off of 2 points, the calculated

NPV (negative predictive value) of the model was 0.976, which corresponds to

approximately 3% probability of positive lymph nodes.

Conclusions: A highly accurate scoring system was developed based on three

pre- and intraoperative risk factors for predicting lymph node metastasis. If further

validated, this model could greatly aid clinicians in the surgical management of

endometrial cancer.
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The standard surgical approach for staging and treatment of endometrial cancer

includes hysterectomy, bilateral salpingo-ophorectomy and para-aortic and pelvic

lymphadenectomy. However, lymphadenectomy remains controversial, even

though lymph node involvement is an important prognosis marker for survival.

Considering that the vast majority of women with endometrial cancer are

diagnosed in the early stages with no lymph nodes metastasis, this procedure

causes an unnecessary risk of operative complications for these patients. The

aim of this study was to develop a simple and accurate scoring system based on

a multivariate logistic regression using pre- and intraoperative risk factors to

predict lymph node metastasis in endometrial cancer.

This multicenter, ethics committee approved (CEP 0751/11), retrospective study

included 456 patients with histologically confirmed endometrial carcinoma treated

from 2003-2014, and focused on the 329 surgically staged patients who

underwent pelvic and para-aortic lymphadenectomy. Three Brazilian hospitals

participated: Hospital São Paulo/ Universidade Federal de São Paulo (São Paulo,

SP), Complexo Hospitalar do Vale do Paraíba/ Universidade de Taubaté

(Taubaté, SP) and Hospital Erasto Gaertner (Curitiba, PR). Patients were divided

into 2 groups: lymph node negative (LNN) and lymph node positive (LNP),

according to the event occurrence.

Printed by

Characteristics of the study patients – univariate analysis 

A Pre- and Intraoperative Scoring System to 

Predict Nodal Metastasis in Endometrial Cancer

Andressa M.S. Teixeira1, Ji C. Bihl2, Trevor Bihl2, Reitan Ribeiro3, Ronald Kool3, Kathleen Schmeler4, Thomas J. Herzog5, Wagner J. Gonçalves1, Sergio M. Nicolau1, Renato M. Marques6.

1Universidade Federal de São Paulo, São Paulo/SP, Brazil, 2Wright State University Boonshoft School of Medicine, Dayton, OH, USA, 3Hospital Erasto Gaertner, Curitiba, Paraná, Brazil, 4The University of Texas MD Anderson Cancer Center, Texas, USA, 
5University of Cincinnati, Cincinnati, OH, USA, 6Hospital Israelita Albert Einstein, São Paulo, São Paulo, Brazil .

Multivariate logistic regression model for 

nodal metastasis prediction Prediction graph

ROC curve

The probability of lymph node metastasis is calculated connecting the total 
score in x axis to its correspondent rate in y axis. 

Prediction chart

PPLN probability of positive lymph nodes

Risk factors evaluation steps for scoring system construction:

Univariate Analysis Multivariate Analysis Scoring system

 Age

 Race

 Body Mass Index

 Endometrial Thickness

 CA-125

 Preoperative grade

 Tumor extension, size 

and site 

 Race

 Endometrial Thickness

 CA-125

 Preoperative grade

 Tumor extension, size 

and site 

 Preoperative grade

 Tumor extension

 Tumor site (isthmus of 

the uterus involved)

Hypothetical case: a patient with preoperative histological grade 2 (3 points)

with tumor extension more than 50% of myometrium or uterine stage IB (2

points) and isthmus of the uterus involved (2 points) would present a total sum

of 7 points, which corresponds to 16.2% of lymph node m etastasis probability.

In conclusion, this study developed a scoring system based on three variables

obtained in pre- and intraoperative instances that accurately predicts

individualized risk of lymph node metastasis in endometrial cancer.

Logistic model 
AUC=0.858 (CI 95% 0.8–0.91)

Scoring model 
AUC=0.858 (CI 95% 0.8–0.91)


