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ORIGINAL RESEARCH

INTRODUCTION
Endometrial cancer is the most common 
gynecologic cancer in the United States, 
with an estimated 66 570 people diagnosed 
in 2021.1 Endometrioid carcinoma, the 
most common histologic subtype, accounts 
for 75% to 80% of all cases.2 Endometrial 
intraepithelial neoplasia (EIN), formerly 
referred to as complex atypical hyperpla-
sia (CAH), represents a precursor lesion 
to endometrioid adenocarcinoma of the 
endometrium. The underlying risk of 
occult endometrial cancer with a diag-
nosis of EIN is estimated to be as high 
as 43%.3,4 However, given EIN and well-
differentiated endometroid carcinoma exist 
on a histologic spectrum, it is challenging 
to distinguish these lesions, leading to poor 
pathologic diagnostic reproducibility.5-7 
Definitive management with total hyster-
ectomy is recommended when a diagnosis 
of EIN is made given the risk of concur-
rent cancer.4

	 Endometrial cancer staging historically 
has included lymph node assessment to 
inform prognosis and guide recommen-
dations for adjuvant treatment.8 Various 
methods of lymph node assessment have 
been described given the underlying risk 
of carcinoma with EIN, though there 
is a lack of consensus regarding the role 
of lymphadenectomy.9-11 Intraoperative 
endometrial assessment is commonly 
performed following hysterectomy, along 
with lymphadenectomy,  in patients with 
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Table 1. Patient Characteristics, N = 100	

		  n (%)a

Age, years; mean	 56.8 (± 10.8)
Body mass index, mean	 40.4 (± 11.4)
Race/ethnicity
 	 Non-Hispanic White	 94 (94%)
 	 Non-HispanicBlack	 3 (3%)
 	 Hispanic	 2 (2%)
 	 Asian	 1 (1%)
Menopausal status
	  Premenopause	 38 (38%)
	  Postmenopause	 62 (62%)
Medical history
	 Hypertension	 62 (62%)
 	 Diabetes	 24 (24%)
 	 Polycystic ovary syndrome	 7 (7%)
Surgical history
	 Cesarean delivery	 17 (17%)
 	 Appendectomy	 11 (11%)
 	 Laparotomy	 5 (5%)
	 Laparoscopy	 23 (23%)
Personal cancer history	 11 (11%)
	  Breast	 7 (64%)
 	 Thyroid	 1 (9%)
 	 Pancreas	 1 (9%)
	 Granulosa cell tumor (concurrent)	 2 (18%)

aPercentage unless otherwise noted.

high-risk features and cancer identified on frozen pathology for 
comprehensive staging.12,13 The imprecision of intraoperative 
frozen section and the potential for unnecessary surgical staging 
for patients with benign final pathology pose limitations to this 
method. Sentinel lymph node dissection is used as an alternative 
to lymphadenectomy to stage endometrial cancer with compa-
rable diagnostic outcomes while minimizing postoperative mor-
bidity associated with complete lymphadenectomy.14-18 Sentinel 
lymph node dissection (SLND) is increasing in the setting of 
EIN, despite evidence from 2 randomized studies demonstrating 
no survival benefit for lymphadenectomy in early-stage endome-
trial cancer.12,19,20 However, it is unknown if sentinel lymph node 
dissection affects adjuvant treatment or survival outcomes for 
patients ultimately diagnosed with endometrial cancer following 
hysterectomy. 
	 Several studies have examined the role of lymph node dissec-
tion in EIN amid lack of consensus regarding surgical manage-
ment,9,10 though there are limited data establishing the absolute 
risk of lymph node involvement in patients presenting with EIN.10 
The objective of this study was to quantify the incidence of lymph 
node metastasis in a consecutive cohort of women presenting for 
surgical management, including SLND, with a preoperative diag-
nosis of EIN. 

METHODS
Following Institutional Review Board approval (IRB#2020-1404), 
we performed a retrospective cohort study of all patients with a 
preoperative diagnosis of EIN or CAH. We used International 
Classification of Diseases, Ninth Revision (ICD-9) or Tenth Revision 
(ICD-10) codes to identify all patients who underwent definitive 
surgical management for EIN/CAH with total hysterectomy from 
January 1, 2018, through July 31, 2021. All preoperative pathol-
ogy specimens were reviewed and confirmed by institutional 
pathologists per division policy. We excluded patients who did not 
receive surgical management or whose surgery was not performed 
by a gynecologic oncologist. 

In 2018, a uniform protocol for lymph node assessment at 
the time of hysterectomy for EIN was instituted at our insti-
tution. All patients undergoing hysterectomy for a preopera-
tive diagnosis of EIN were managed surgically by a gynecologic 
oncologist, and lymph node sampling via sentinel lymph node 
dissection was recommended if no contraindications were pres-
ent. If sentinel lymph node dissection could not be performed, 
a complete pelvic lymphadenectomy was recommended unless 
contraindications existed. 

We manually reviewed the electronic medical record to collect 
baseline demographic and patient characteristic data. Race and 
ethnicity were self-reported by patients. Clinical characteristics 
including age, body mass index (BMI) (kg/m2), menopausal sta-
tus, and medical, surgical, and personal cancer history were col-
lected. Perioperative outcomes, including method of endometrial 

biopsy acquisition (dilation and curettage [D&C], endometrial 
aspiration, hysteroscopy with D&C), operative time, estimated 
blood loss, perioperative blood transfusions, length of stay, and 
emergency department visit or readmission within 30 days also 
were recorded to secondarily identify risk factors for underly-
ing carcinoma on final pathology. We abstracted pathologic data, 
including histology, grade, final cancer stage, mismatch repair 
status, tumor size (cm), depth of invasion, presence of lympho-
vascular space invasion, and pelvic washings status from the pre-
operative biopsy and final pathologic specimens. The number of 
patients with a preoperative diagnosis of “endometrial intraepi-
thelial neoplasia – cannot rule out carcinoma” was recorded for 
analysis. Using established pathology diagnostic criteria from the 
Mayo Clinic, we dichotomized patients with a final diagnosis 
of cancer into high-risk and low-risk groups to examine associa-
tions between clinical data and final pathology results.17 Lymph 
nodal tissue was analyzed by institutional gynecologic patholo-
gists. Ultrastaging was used to assess sentinel lymph nodes on 
permanent specimens.14

The primary outcome – incidence of lymph node involve-
ment at the time of hysterectomy – was defined by the presence of 
micrometastasis, or macrometastasis found within a lymph node 
specimen on final pathology. Secondary outcomes – risk factors for 
endometrial cancer and lymph node involvement on final pathol-
ogy – were determined using statistical analysis. Descriptive statis-
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Figure. Patients Undergoing or Omitted from Lymph Node Assessment at Time 
of Hysterectomy for Endometrial Intraepithelial Neoplasia

Abbreviations: LND, lymph node dissection; SLND, sentinel lymph node dissec-
tion; BMI, body mass index.

100 patients 
identified and consented 

for hysterectomy 
with LND

84 patients 
underwent LND

16 patients 
with no LND

81 SLND

3 full pelvic/para-aortic 
LND

5 did not map

5 not performed due 
to surgical morbidity

6 not performed 
due to BMI

Table 2. Surgical Characteristics, N = 100	
		  n (%)a

Means of diagnosis	
	 Endometrial pipelle	 60 (60%)
	 Dilation & curettage	 4 (4%)
	 Hysteroscopy 	 36 (36%)
Surgical approach
	 Robotic	 58 (58%)
	 Laparoscopic	 26 (26%)
	 Single-incision laparoscopy	 9 (9%)
	 Abdominal	 6 (6%)
	 Vaginal 	 1 (1%)
Lymph node assessment	
	 Full	 3 (3%)
	 Sentinel	 81 (81%)
	 None	 16 (16%)
Lymph nodes positive (yes/no)	 1 (1.2%)
Number of lymph nodes biopsied, mean	 3.4 (± 2.8)
Final pathology	
	 Cancer	 40 (40%)
	 Benign	 60 (60%)

aPercentage unless otherwise noted.	

Table 3. Characteristics of Patients Diagnosed with Endometrial Cancer on 
Final Pathology, N = 40
		  n (%)a

Lymph mode assessment	
	 Full	 2 (5%)
 	 Sentinel	 30 (75%)
	 None	 8 (20%)
Histology		
	 Endometrioid 	 40 (100%)
Grade	 40 (100%)	
Stage		
	 IA	 38 (95%)	
	 IIIA	 1 (2.5%)	
	 IIIC1	 1 (2.5%)	
Microsatellite status		
	 MSS	 38 (95%)
	 MSI	 2 (5%)	
Endometrial stripe thickness (mm), mean	 15.6 (± 20)
Lymphovascular space invasion (yes/no)	 0

aPercentage unless otherwise noted.	

tics were used to summarize demographic and clinic-pathologic 
data. Chi-square, Fisher exact, and t tests were performed using 
STATA version 16.1 (Stata Corp, College Station, Texas). A P 
value of < 0.05 was deemed statistically significant. 

RESULTS
One hundred patients with a preoperative diagnosis of EIN met 
inclusion criteria. The mean age of the entire cohort was 56.8 
years (±10.8), and mean BMI was 40.4 kg/m2 (±11.4). The major-
ity of patients were postmenopausal (62%) and self-identified as 
non-Hispanic White (94%). All patients underwent total hyster-
ectomy and bilateral salpingo-oophorectomy. Complete patient 
characteristics are listed in Table 1. Eighty-one of the 100 patients 
who consented for lymph node assessment had bilateral sentinel 
lymph node dissection performed. 

Three patients underwent complete bilateral pelvic lymphad-
enectomy at surgeon discretion following failed sentinel mapping. 
The Figure depicts surgical decision-making regarding completion 
of lymph node assessment. The large majority (93%) of proce-
dures were completed laparoscopically, 6% via laparotomy, and 
1% via a vaginal approach. Surgical characteristics of the entire 
cohort are listed in Table 2. 

Forty patients were diagnosed with International Federation 
of Gynecology and Obstetrics (FIGO) grade 1 endometrioid 
adenocarcinoma on final pathology. Thirty-eight patients were 
diagnosed FIGO stage IA, 1 patient was diagnosed with Stage 
IIIC1 disease with metastatic involvement to 1 lymph node, and 
1 patient with occult serosal involvement was diagnosed with 
Stage IIIA disease. None of the patients demonstrated >50% 
myometrial invasion or lymphovascular space invasion. The 

mean number of lymph nodes evaluated and removed per patient 
was 3.4 (±2.8). Only 1 of the 84 patients (1.2%) who underwent 
lymph node assessment was found to have lymph node involve-
ment on final pathology. Of the patients diagnosed with Stage 
III disease, 1 patient received adjuvant treatment based on uter-
ine factors, and 1 received adjuvant treatment based on lymph 
node assessment. Complete histopathologic characteristics are 
listed in Table 3. 

Age, BMI, race and ethnicity, menopausal status, and mecha-
nism of diagnosis were not significant predictors of cancer in 
univariate analysis. Increasing endometrial stripe thickness on 
preoperative ultrasound was associated with a statistically sig-
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Table 4. Characteristics of Patients Based on Final Pathology (N = 100)

		  Cancer (n = 40)	 Benign (n = 60)	 P value
Age, years; mean	 55.7 (± 10.5)	 57.5 (± 11)	 0.421

Body mass index (kg/m2), mean	 41.6 (± 11.6)	 39.6 (± 11.2)	 0.389

Race			   0.738
	 Non-Hispanic White	 37 (92.5%)	 57 (95%)	
	 Non-Hispanic Black	 1 (2.5%)	 2 (3.3%)	
 	 Hispanic	 2 (5%)	 0	
 	 Asian	 0	 1 (1.6%)	

Menopausal status			   0.449
	 Premenopause	 17 (42.5%)	 21 (35%)	
	 Postmenopause	 23 (57.5%)	 39 (65%)	

Medical history			 
	 Hypertension	 25 (62.5%)	 37 (61.7%)	 0.933
	 Diabetes	 10 (25%)	 14 (23.3%)	 0.848
 	 Polycystic ovary syndrome	 4 (10%)	 3 (5%)	 0.433

Surgical history		
	 Cesarean delivery	 7 (17.5%)	 10 (16.7%)	 0.913
	 Appendectomy	 5 (12.5%)	 6 (10%)	 0.695
	 Laparotomy	 3 (7.5%)	 2 (3.3%)	 0.386
	 Laparoscopy	 11 (27.5%)	 12 (20%)	 0.469

Personal cancer history			   0.455
	 Breast	 2 (5%)	 5 (8.3%)	
 	 Thyroid	 0	 1 (1.7%) 	
 	 Pancreas	 0	 1 (1.7%)	
 	 Granulosa cell tumor (concurrent)	 1 (2.5%)	 1 (1.7%)	

Means of diagnosis			   0.793
	 Endometrial pipelle	 25 (62.5%)	 35 (58.3%)
	 Dilation & curettage	 2 (5%)	 2 (3.3%)	
	 Hysteroscopy 	 13 (32.5%)	 23 (38.3%)	

Endometrial stripe thickness, mm (±)	 22.39 (31.87)	 11.78 (5.17)	 0.023
 	 Endometrial stripe ≥ 15 mm	 18 (45%)	 18 (30%)	 0.016
 	 Endometrial stripe ≥ 20 mm	 8 (20%)	 3 (5%)	 0.006

Cannot rule out underlying carcinoma	 14 (35%)	 6 (10%)	 0.003

Operating room time (minutes), mean	 232 (± 60.4)	 218 (± 40.7)	 0.153

Estimated blood loss? (mL), mean	 130.5 (± 217.8)	 72 (± 52.9)	 0.051

Perioperative blood transfusion (yes/no)	 1 (2.5%)	 1 (1.7%)	 1

Lymph node assessment			   0.396
	 Full	 2 (5%)	 1 (1.7%)	
	 Sentinel	 30 (75%)	 51 (85%)	
	 None	 8 (20%)	 8 (13.3%)	

Length of stay (days), mean	 2.2 (± 0.66)	 2 (± 0.95)	 0.504

ED visit within 30 days (yes/no)	 3 (7.5%)	 3 (5%)	 0.681

Readmission within 30 days (yes/no)	 0	 1 (1.7%)	 1

Abbreviation: ED, emergency department.

Table 5. Characteristics of Patients Based on Mayo Criteria (N = 40)
		  Meets Mayo	 Does Not Meet	 P value
		  (n = 12)	 Mayo (n = 28)	
Age (years), mean	 55.58 (± 10.9)	 55.7 (± 10.7)	 0.092

Body mass index kg/m2, mean	 45.3 (± 12.4)	 40.1 (± 11.2)	 0.195

Race			   1
	 Non-Hispanic White	 11 (91.7%)	 25 (89.3%)
	 Non-Hispanic Black	 0	 1 (3.6%)
	  Hispanic	 1 (8.3%)	 1 (3.6%)
 	 Asian	 0	 1 (3.6%)

Menopausal status			   0.589
	 Premenopause	 4 (33.3%) 	 13 (46.4%)
	 Postmenopause	 8 (66.7%)	 15 (53.6%)

Medical history
	 Hypertension	 10 (83.3%)	 15 (53.6%)	 0.152
	 Diabetes	 5 (41.7%)	 5 (17.9%)	 0.111
	 Polycystic ovary syndrome	 1 (8.3%)	 3 (10.7%)	 0.818

Surgical history			 
	 Cesarean delivery	 2 (16.7%)	 5 (17.9%)	 1
	 Appendectomy	 2 (16.7%) 	 3 (10.7%)	 0.627
	 Laparotomy	 0	 3 (10.7%)	 0.541
	 Laparoscopy	 2 (16.7%)	 9 (32.1%)	 0.451 

Personal cancer history			   0.541
	 Breast	 0	 2 (7.1%) 
 	 Granulosa cell tumor (concurrent)	 0	 1 (3.6%)

Means of diagnosis			   0.51
	 Endometrial pipelle	 7 (58.3%)	 18 (64.3%)
	 Dilation & curettage	 0	 2 (7.1%)
	 Hysteroscopy 	 5 (41.7%)	 8 (28.6%)

Stage			   0.308
	 IA	 10 (83.3%)	 27 (96.4%)	
	 IIIA	 1 (8.3%)	 0	
 	 IIIC1	 1 (8.3%)	 0	

Microsatellite status (MS)			   0.515
	 MSS	 11 (91.7%)	 27 (96.4%)	
	 MSI	 1 (8.3%)	 1 (3.6%)	

Endometrial stripe thickness, (mm) mean 	20.28 (± 56.73)	 15.25 (± 8.35)	 0.058

Abbreviations: MSS, microsatellite stable; MSI, microsatellite instability.

nificant increased risk of endometrial cancer on final pathol-
ogy (22.39 mm ± 31.87 vs 11.78 ± 5.17, P = 0.023). This effect 
increased when endometrial stripe thickness was dichotomized at 
20 mm (8 [20%] vs 3 [5%], P = 0.003), respectively. Additionally, 
a preoperative biopsy demonstrating “endometrial intraepithelial 
neoplasia – cannot rule out carcinoma” was significantly predictive 
of carcinoma on final pathology (14 [35%] vs 6 [10%], P = 0.003). 
Of the 16 patients who did not undergo lymph node assessment, 

8 patients ultimately were diagnosed with endometrioid adeno-
carcinoma. Table 4 displays analyzed risk factors for carcinoma on 
final pathology. 

Finally, we investigated factors correlating with high-risk 
and low-risk criteria for cancer on postoperative pathologic 
specimens based on validated guidelines from the Mayo Clinic 
(Table 5). In patients with a diagnosis of endometrioid car-
cinoma on final pathology, 12 patients (30%) met high-risk 
criteria based on tumor size ≥ 2cm. Other high-risk features 
considered included grade 3 histology or ≥50% of myometrial 
invasion; however, no patients in our cohort met these crite-
ria. Age, BMI, menopausal status, mechanism of diagnosis, and 
preoperative endometrial thickness were not predictive of meet-
ing high-risk criteria. Two of the 8 patients in whom lymph 
node assessment was not performed yet had a final diagnosis of 
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endometrioid adenocarcinoma met high-risk criteria based on 
tumor size alone. 

DISCUSSION
The incidence of lymph node metastasis in patients with a pre-
operative diagnosis of EIN is low. Only 1 (1.2%) patient was 
identified to have lymph node involvement following surgical 
staging. Forty percent of patients in our cohort ultimately were 
diagnosed with endometrial cancer on final pathology, similar to 
rates reported elsewhere.10,21 Patients with an increasing preopera-
tive endometrial stripe thickness correlated with an increased risk 
of endometrial cancer (P = 0.023). Similarly, a preoperative diag-
nosis of “EIN – cannot rule out carcinoma” was significantly asso-
ciated with endometrial cancer on final pathology (P = 0.003). The 
majority of patients (70%) diagnosed with endometrial cancer in 
our study notably were deemed low risk for lymph node metastasis 
by Mayo Clinic criteria, and nodal assessment guided adjuvant 
therapy recommendations in only 1 patient. When examining pre-
operative risk factors for a final pathologic diagnosis of endome-
trioid adenocarcinoma, our data confirm characteristics previously 
reported in other literature.10,22 

It is important to differentiate a diagnosis of cancer from 
EIN insofar as it necessitates a different course of management 
upon diagnosis. Patients with EIN are recommended to have 
an extrafascial hysterectomy. In patients with low-risk endome-
trial cancer on hysterectomy pathology, adjuvant treatment is 
not recommended.23 Prior literature has focused on predicting 
the individuals who will have a final post-hysterectomy diagno-
sis of cancer for those with a pre-hysterectomy finding of EIN. 
Our data support established data that a cohort of patients with 
increasing endometrial stripe thickness and histopathologic con-
cerns for underlying carcinoma may benefit from surgical stag-
ing. Additionally, this information can be utilized for counseling 
regarding rates of nodal involvement in patients with preopera-
tive diagnosis of EIN. 

Our results are consistent with rates of lymph node involve-
ment in the setting of EIN reported elsewhere. Touhami et al 
evaluated the risk of lymph node involvement in patients with 
a preoperative diagnosis of “EIN – cannot rule out carcinoma” 
compared to EIN, reporting a rate of lymph node involvement of 
3.3% in a cohort of 120 patients undergoing hysterectomy with 
SLND.10 Of these patients, 41.6% carried a preoperative diagnosis 
of “EIN – cannot rule out carcinoma,” suggesting this cohort as 
higher risk for endometrial carcinoma on final pathology. Notably, 
rates of adjuvant treatment following surgical staging were not 
reported in this study.10 Mueller et al found similar rates of lymph 
node involvement to our current study when evaluating opera-
tive outcomes for patients undergoing hysterectomy and SLND 
for a preoperative diagnosis of EIN. In 161 patients undergoing 
hysterectomy with SLND, 1 patient (0.6%) was found to have a 
positive sentinel lymph node.21 Of the 98 patients diagnosed with 

endometrioid endometrial cancer, 10 received adjuvant treatment, 
with the majority receiving recommendations for adjuvant treat-
ment based on high intermediate risk criteria23 and not lymph 
node factors. Our study finds similar consistency, with 1 patient 
receiving adjuvant treatment based on lymph node metastatic dis-
ease, and 1 patient receiving adjuvant treatment based on serosal 
involvement. The demonstrated rate of lymph node involvement 
in patients with EIN has been repeatedly low; therefore, universal 
staging in this population likely subjects a low-risk group of these 
patients to unnecessary intervention. 

Recent research has sought to determine risk factors and 
reliable methods for identifying patients with EIN who would 
benefit from staging surgery with a gynecologic oncologist. 
Intraoperative surgeon assessment of the specimen, as well as 
frozen-section pathologic analysis to assess for myometrial inva-
sion and tumor size have been utilized. These methods have 
limitations and are associated with poor concordance with final 
pathology due to poor reproducibility across various institutions 
and surgeons.24-26 These methods also require removal of the uter-
ine specimen to determine the need for lymph node assessment, 
which precludes the use of SLND in this setting given disruption 
of lymphatic channels inherent to hysterectomy. Focus has thus 
shifted towards identifying risk factors suggestive of underlying 
endometrial cancer in the setting of EIN. Furthermore, Touhami 
et al reported a significantly increased risk of endometrial carci-
noma in patients with a preoperative diagnosis of “EIN – cannot 
rule out carcinoma” compared to EIN alone, similar to our find-
ings here.10 Abt et al evaluated 378 patients with EIN undergo-
ing hysterectomy to identify risk factors for endometrial carci-
noma on final pathology.22 Similar to our findings, they report 
a relative risk (RR) of 1.8 (95% CI, 1.2-2.5) for endometrial 
cancer on final pathology in EIN patients with a preoperative 
endometrial stripe thickness ≥ 15 mm. This effect was even more 
pronounced with an endometrial stripe thickness ≥ 20 mm (RR 
2.0; 95% CI, 1.3-2.9), suggesting that increasing endometrial 
stripe thickness may be utilized preoperatively to risk stratify 
patients who may benefit from lymph node assessment and sur-
gical staging with a gynecologic oncologist. 

Current recommendations from the American College of 
Obstetricians and Gynecologists and the Society of Gynecologic 
Oncology suggest that premalignant endometrial lesions may be 
managed by a benign gynecologist or gynecologic oncologist. 
Given multiple reasonable options for treatment, this can lead 
to a management dilemma for patients with EIN.4 Universal 
referral of patients with EIN to gynecologic oncology will result 
in unnecessary utilization of specialty services. This may have 
detrimental unintended consequences on certain populations 
or low resource areas where access to subspecialists is limited. 
However, it is also imperative to identify patients preoperatively 
who will benefit from referral to gynecologic oncology for surgi-



WMJ  •  2025228

cal staging, so that the correct patients receive adjuvant therapy. 
Additionally, the benefits of multidisciplinary care, including a 
gynecologic oncologist, may be more readily extended to patients 
in the form of survivorship resources, sexual wellness following 
treatment, and clinical trial enrollment for patients with prein-
vasive disease. 

Our study is strengthened by a consecutive cohort of patients 
recommended for and undergoing lymph node assessment, 
reducing selection bias for our patient population. Similarly, the 
majority of patients included completed lymph node assessment, 
whereas other series have relied on intraoperative decision-making 
to delineate need for lymph node evaluation – potentially skewing 
results towards a more high-risk patient population.9,22 Given the 
relatively small sample size, we were unable to perform multivari-
ate analysis related to our primary outcome. 

Additional limitations of our study include those inherent 
to a single institutional retrospective review, and, as such, our 
results may not be applicable to patient populations largely dif-
ferent than our own. The majority of our patients diagnosed 
with endometrial cancer on final pathology were diagnosed with 
low-risk, stage IA disease. All patients identified in our cohort 
were diagnosed with endometrioid histology, thus our results 
have limited applicability to patients with high-grade or nonen-
dometrioid histologies. Similarly, we did not incorporate com-
prehensive molecular characteristics of this low-grade group of 
carcinomas as this was not routinely performed at our institution 
during the specified time period. Given that the present study 
was conducted at a single academic institution with a predomi-
nantly non-Hispanic White population, our findings may not 
be generalizable to a population different than our own. We did 
not consider the cost-effectiveness of universal SLND, as this 
has been explored elsewhere, with findings suggesting that this 
practice is not universally cost effective due to the small propor-
tion of patients who benefit from SLND.26,27 Future research will 
seek to identify additional factors associated with elevated risk 
of high-risk endometrial cancer in patients with EIN, as well 
as incorporating molecular subtyping into risk stratification for 
patients with premalignant endometrial lesions. 

CONCLUSIONS
This study reports a low incidence of lymph node involvement 
with a pre-hysterectomy diagnosis of EIN. The rate at which sur-
gical lymph node assessment influences adjuvant treatment deci-
sions is low in this patient population. With proper risk stratifica-
tion, a low-risk group of patients with preoperative diagnosis of 
EIN may be spared surgical lymph node assessment.

Financial Disclosures: None declared.

Funding/Support: None declared. 

Acknowledgements: These findings were presented at the Society of 

Academic Specialists in General Obstetrics and Gynecology Annual Meeting 
on May 5, 2022, San Diego, California, and virtually at the Mid-Atlantic 
Gynecologic Oncology Society Annual Meeting on October 22, 2021. 

REFERENCES
1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2021. CA Cancer J Clin. 
2021;71(1):7-33. doi:10.3322/caac.21654
2. Cavanagh D, Fiorica JV, Hoffman MS, Durfee J, Nicosia SV. Adenocarcinoma 
of the endometrium: an institutional review. Cancer Control. 1999;6(4):354-360. 
doi:10.1177/107327489900600405
3. Mutter GL. Endometrial intraepithelial neoplasia (EIN): will it bring order to chaos? 
The Endometrial Collaborative Group. Gynecol Oncol. 2000;76(3):287-290. doi:10.1006/
gyno.1999.5580 
4. The American College of Obstetricians and Gynecologists Committee Opinion no. 
631. Endometrial intraepithelial neoplasia. Obstet Gynecol. 2015;125(5):1272-1278. 
doi:10.1097/01.AOG.0000465189.50026.20 
5. Trimble CL, Kauderer J, Zaino R, et al. Concurrent endometrial carcinoma in women 
with a biopsy diagnosis of atypical endometrial hyperplasia: a Gynecologic Oncology 
Group study. Cancer. 2006;106(4):812-819. doi:10.1002/cncr.21650
6. Soslow RA. Problems with the current diagnostic approach to complex atypical 
endometrial hyperplasia. Cancer. 2006;106(4):729-731. doi:10.1002/cncr.21663 
7. Zaino RJ, Kauderer J, Trimble CL, et al. Reproducibility of the diagnosis of 
atypical endometrial hyperplasia: a Gynecologic Oncology Group study. Cancer. 
2006;106(4):804-811. doi:10.1002/cncr.21649 
8. DiSaia PJ, Creasman WT, Boronow RC, Blessing JA. Risk factors and recurrent 
patterns in stage I endometrial cancer. Am J Obstet Gynecol. 1985;151(8):1009-1015. 
doi:10.1016/0002-9378(85)90371-0 
9. Sullivan MW, Philp L, Kanbergs AN, et al. Lymph node assessment at the time of 
hysterectomy has limited clinical utility for patients with pre-cancerous endometrial 
lesions. Gynecol Oncol. 2021;162(3):613-618. doi:10.1016/j.ygyno.2021.07.004 
10. Touhami O, Grégoire J, Renaud MC, Sebastianelli A, Grondin K, Plante M. The 
utility of sentinel lymph node mapping in the management of endometrial atypical 
hyperplasia. Gynecol Oncol. 2018;148(3):485-490. doi:10.1016/j.ygyno.2017.12.026
11. Taşkın S, Kan Ö, Dai Ö, et al. Lymph node dissection in atypical endometrial 
hyperplasia. J Turk Ger Gynecol Assoc. 2017;18(3):127-132. doi:10.4274/jtgga.2017.0043
12. Dioun S, Chen L, Melamed A, et al. Uptake and outcomes of sentinel lymph 
node mapping in women with atypical endometrial hyperplasia. Obstet Gynecol. 
2021;137(5):924-934. doi:10.1097/AOG.0000000000004352 
13. Mariani A, Dowdy SC, Cliby WA, et al. Prospective assessment of lymphatic 
dissemination in endometrial cancer: a paradigm shift in surgical staging. Gynecol 
Oncol. 2008;109(1):11-18. doi:10.1016/j.ygyno.2008.01.023 
14. Rossi EC, Kowalski LD, Scalici J, et al. A comparison of sentinel lymph node biopsy 
to lymphadenectomy for endometrial cancer staging (FIRES trial): a multicentre, 
prospective, cohort study. Lancet Oncol. 2017;18(3):384-392. doi:10.1016/S1470-
2045(17)30068-2
15. How J, Lau S, Press J, et al. Accuracy of sentinel lymph node detection following 
intra-operative cervical injection for endometrial cancer: a prospective study. Gynecol 
Oncol. 2012;127(2):332-337. doi:10.1016/j.ygyno.2012.08.018
16. Ballester M, Koskas M, Coutant C, et al. Does the use of the 2009 FIGO 
classification of endometrial cancer impact on indications of the sentinel node biopsy? 
BMC Cancer. 2010;10:465. doi:10.1186/1471-2407-10-465
17. Dowdy SC, Borah BJ, Bakkum-Gamez JN, et al. Prospective assessment of survival, 
morbidity, and cost associated with lymphadenectomy in low-risk endometrial cancer. 
Gynecol Oncol. 2012;127(1):5-10. doi:10.1016/j.ygyno.2012.06.035
18. Barlin JN, Khoury-Collado F, Kim CH, et al. The importance of applying a sentinel 
lymph node mapping algorithm in endometrial cancer staging: beyond removal of blue 
nodes. Gynecol Oncol. 2012;125(3):531-535. doi:10.1016/j.ygyno.2012.02.021 
19. Benedetti Panici P, Basile S, Maneschi F, et al. Systematic pelvic lymphadenectomy 
vs. no lymphadenectomy in early-stage endometrial carcinoma: randomized clinical 
trial. J Natl Cancer Inst. 2008;100(23):1707-1716. doi:10.1093/jnci/djn397
20. ASTEC study group, Kitchener H, Swart AM, Qian Q, Amos C, Parmar MK. Efficacy 
of systematic pelvic lymphadenectomy in endometrial cancer (MRC ASTEC trial): a 
randomised study. Lancet. 2009;373(9658):125-136. doi:10.1016/S0140-6736(08)61766-3



VOLUME 124 • NO 3 229

21. Mueller JJ, Rios-Doria E, Park KJ, et al. Sentinel lymph node mapping in patients 
with endometrial hyperplasia: a practice to preserve or abandon? Gynecol Oncol. 
2023;168:1-7. doi:10.1016/j.ygyno.2022.10.017 
22. Abt D, Macharia A, Hacker MR, Baig R, Esselen KM, Ducie J. Endometrial stripe 
thickness: a preoperative marker to identify patients with endometrial intraepithelial 
neoplasia who may benefit from sentinel lymph node mapping and biopsy. Int J 
Gynecol Cancer. 2022;32:1091-1097. doi:10.1136/ijgc-2022-003521 
23. Keys HM, Roberts JA, Brunetto VL, et al. A phase III trial of surgery with or 
without adjunctive external pelvic radiation therapy in intermediate risk endometrial 
adenocarcinoma: a Gynecologic Oncology Group study. Gynecol Oncol. 2004;92(3):744-
751. doi:10.1016/j.ygyno.2003.11.048 
24. Parkash V, Fadare O. Endometrial carcinoma: grossing, frozen section evaluation, 
staging, and sentinel lymph node evaluation. Surg Pathol Clin. 2019;12(2):329-342. 
doi:10.1016/j.path.2019.02.002
25. Smith BQ, Boone JD, Thomas ED, et al. The reliability of intraoperative assessment 
on predicting tumor size, myometrial invasion, and cervical involvement in patients 
with a preoperative diagnosis of complex atypical hyperplasia or (clinical stage I) 
endometrial cancer: a prospective cohort study. Am J Clin Oncol. 2020;43(2):122-127. 
doi:10.1097/COC.0000000000000643
26. Costales AB, Schmeler KM, Broaddus R, et al. Clinically significant endometrial 
cancer risk following a diagnosis of complex atypical hyperplasia. Gynecol Oncol. 
2014;135(3):451-454. doi:10.1016/j.ygyno.2014.10.008
27. Lim SL, Moss HA, Secord AA, Lee PS, Havrilesky LJ, Davidson BA. Hysterectomy
with sentinel lymph node biopsy in the setting of pre-operative diagnosis of endometrial 
intraepithelial neoplasia: a cost-effectiveness analysis. Gynecol Oncol. 2018;151(3):506-
512. doi:10.1016/j.ygyno.2018.09.020



WMJ (ISSN 2379-3961) is published through a collaboration between The Medical 
College of Wisconsin and The University of Wisconsin School of Medicine and Public 
Health. The mission of WMJ is to provide an opportunity to publish original research, 
case reports, review articles, and essays about current medical and public health 
issues.  

© 2025 Board of Regents of the University of Wisconsin System and The Medical 
College of Wisconsin, Inc.

Visit www.wmjonline.org to learn more.


