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Synopsis: In this study, low-grade tumors with less than 
50% invasion by surgeon prediction were associated 
with a 3% incidence of nodal metastases. 
Abstract- Objective: The objective of this study was to 
determine if the surgeon can accurately predict the depth of 
myometrial tumor invasion in women with endometrial cancer, 
and if tumor invasion will correlate with node metastases. 
Methods: We identified 1,943 women with endometrial 
carcinoma who underwent hysterectomy. Of these, 295 
underwent comprehensive surgical staging including lymph 
node analysis. All subjects also underwent gross examination 
of the uterine specimen by their surgeon where the depth of 
myometrial invasion was recorded. Patients with grade III 
tumors or papillary serous and clear cell histology were 
excluded. The presence or absence of myometrial invasion 
was then correlated with the incidence of nodal involvement to 
determine if this system can be used to predict tumor spread 
at the time of hysterectomy. 

Results: The ability of the surgeon to accurately predict the 
depth of myometrial invasion was 82%, sensitivity was 57%, 
specificity 89%, positive predictive value 62% and the negative 
predictive value was 88%. If this system was used as the 
indication for nodal evaluation the authors would have missed 
3% of women with nodal metastases who had less than 50% 
myometrial invasion. 

Conclusions: Gross evaluation of the hysterectomy specimen 
can accurately predict depth of myometrial invasion. However, 
in our analysis 3% of women with less than 50% invasion had 
node involvement. If the surgeon had used the absence of 
myometrial invasion to omit nodal assessment, these lesions 
would have been missed. Therefore, we feel that nodal 
assessment should be considered in the majority of cases. 
Keywords: endometrial, cancer, depth of invasion. 

I. Introduction 

ndometrial carcinoma is the 4th most common 
cancer in females and the most common 
gynecologic     malignancy     with    approximately 
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43,470 cases and 7,950 deaths per year diagnosed in 
the United States1.  New diagnoses are rare before the 
age of 40 and increase ten-fold from ages 40-49.  The 
vast majority of women with endometrial cancer are 
postmenopausal and the median age is 552,3. Most 
women with endometrial carcinoma develop postmen 
opausal vaginal bleeding that prompts them to seek 
medical attention. Diagnosis of the malignancy is 
usually made by endometrial biopsy or dilation and 
curettage of the uterine cavity. Therefore, over 80% of 
women with endometrial adenocarcinoma are 
diagnosed   with early stage disease that ultimately 
equates to a high overall cure rate4. Treatment options 
for women with stage I or II endometrial carcinoma 
include anti-estrogen therapy, primary radiation, and 
most commonly hysterectomy. Anti-estrogen therapy 
(progesterone) is associated with low response rates in 
postmenopausal women, and radiation as a primary 
treatment is technically difficult in many cases and is 
used infrequently. Therefore, surgical treatment is the 
most common treatment modality and is associated 
with high cure and good local control rates. 

Surgery usually includes complete hyste 
rectomy, bilateral salpingo-oophorectomy,cytologic  
analysis of pelvic fluid for malignant cells, and 
retroperitoneal lymph node assessment for the presence 
or absence of lymphatic metastases. Despite the fact 
that lymph node assessment has not been shown to 
offer a therapeutic benefit5,6, many believe it allows 
practitioners the opportunity to recommend more 
appropriate post-surgical adjunctive therapies, and the 
Society of Gynecologic Oncologists (SGO) recommends 
that it be performed in most cases7. However, not all 
surgeons have been trained to perform retroperitoneal 
lymph node assessment and the procedure is 
associated with some surgical morbidity and even 
mortality8. Thus, many surgeons utilize tumor grade and 
depth of myometrial invasion as clinical variables to 
predict the incidence of lymphatic metastases and 
therefore, an indication for lymph node assessment at 
the time of surgery. Myometrial invasion is a critical 
prognostic factor in women with low-risk factors such as 
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grade I an II tumors and endometriod histology. Multiple 
reports have shown that the surgeon’s ability to 
measure and predict the depth of symmetrical invasion 
is fairly accurate9-13, and is as good as pathologic 
examination by frozen section14-16. However, this surgical 
strategy has not been as extensively studied as a model 
to predict the true presence or absence of lymphatic 
metastases in a large cohort of women with endometrial 
cancer who have undergone complete surgical staging 
and who have had the uterus examined by the surgeon 
at the time of hysterectomy to measure the depth of 
myometrial invasion. The purpose of this study was to 
evaluate the accuracy of surgical prediction of 
myometrial invasion by endometrial tumor and to 
determine the accuracy of this method as a model for 
predicting lymph node involvement by tumor. 

II. Materials and Methods 

The state tumor registry was used to identify all 
women with endometrial cancer who underwent 
hysterectomy as their initial and primary treatment 
during the time period of the study. The authors created 
a surgical registry and abstracted the medical records, 
including surgical operative reports, anesthesia records, 
pathology reports and in-patient record of hospital stay. 
The collection of data and recruitment of patients for this 
study was approved by the institutional review board at 
our institution. From 1993 to 2010, 1,943 women were 
diagnosed with endometrial cancer and underwent 
hysterectomy as their primary treatment at one of 11 
institutions in our geographical area. These included 
community and tertiary medical centers. Of these, 295 
had examination under anesthesia, surgical evaluation 
of the pelvis and upper abdomen, oophorectomy, 
analysis of pelvic washings, pelvic retroperitoneal lymph 
node sampling, and evaluation of the uterine specimen 
for gross myometrial invasion by the surgeon. All cases 
were performed by one of three gynecologic oncologists 
at one of three tertiary medical centers who used the 
exact same methodology to evaluate the uterus and to 
predict the depth of tumor invasion. Only patients with 
endometriod histology and grade I or II tumors were 
included in the analysis as most gynecologic 
oncologists would routinely perform lymph node 
analysis in grade III or clear cell and papillary serous 
tumors. 

Myometrial invasion was recorded as equal to 
or less than 50%, or greater than 50% invasion of the 
thickness of the myometrium at the maximal depth of 
penetration of the tumor. In each case after completing 
the surgical procedure, the surgeon would make a 
lateral incision at the 3’ and 6” position of the uterine 
cervix and extend it to the fundus to expose the entire 
endometrial surface for gross examination. Lateral 
perpendicular full thickness incisions were then made 
through the endometrium and myometrium in at least 
two areas of the anterior and posterior surface of the 

uterus to assess the depth of symmetrical invasion. 
Depth of invasion was recorded by the surgeon in the 
operative report and later abstracted into a surgical 
database.

 
III.

 
Results

 
The mean weight of the 295 study patients was 

194 pounds and the mean body mass index was 32.3. 
One hundred and seven (36%) women in the study 
group had hypertension, 53 (18%) had adult onset 
diabetes mellitus (AODM), and 21 (7%) were cigarette 
smokers. One hundred fifty five women (52%) had grade 
I tumors and 140 (48%) were grade II. Women with 
poorly differentiated tumors (grade III) or unusual 
histology such as clear cell or papillary serous tumors 
were eliminated from the analysis. Two hundred sixty 
nine women (91%) had their ovaries removed at the time 
of surgery. All 295 women underwent

 
hysterectomy, 

analysis of pelvic washings and pelvic lymph node 
sampling. The mean estimated blood loss was 316 ml. 
and 29 women underwent transfusion (10%) in the 
immediate postoperative period.

 At the completion of the hysterectomy the 
primary surgeon examined the uterus and estimated the 
maximal depth of symmetrical invasion of the tumor. In 
242 cases the surgeon accurately estimated the depth 
of invasion compared to histologic examination on 
permanent sections for an overall accuracy rate of 82%. 
There

 
were 53 cases where the surgeon did not predict 

the true depth of symmetrical invasion. The sensitivity 
was calculated as 57%, specificity 89%, positive 
predictive value was 62%, and the negative predictive 
value was 88%. 

 The overall incidence of retroperitoneal lymph 
node metastases was 4% (n=12). In 62 cases the 
surgeon estimated that the depth of invasion was 
greater than 50% and of these 6 (10%) had nodal 
metastases and 56 (90%) had no evidence of nodal 
involvement by tumor. In 233 cases the surgeon 
estimated less than or equal to 50% symmetrical 
invasion and of these 6 (3%) had lymph node 
metastases and 227 (97%) were not involved with tumor.

 
IV.

 
Discussion

 
Extrauterine spread of tumor cells is the most 

significant poor prognostic factor associated with 
decreased survival in women with endometrial cancer. 
The most common anatomic site of metastatic disease 
is to the pelvic and para-aortic retroperitoneal lymph 
nodes. Approximately 7-10% of women with endometrial 
adenocarcinoma will have retroperitoneal lymph node 
metastases, and the presence or absence of nodal 
metastases will impact postoperative adjuvant therapy 
and subsequent cure rates4. The relatively high 
likelihood of nodal spread, the impact on recomm-
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ending postoperative therapies, and the relatively low 
morbidity associated with node sampling has prompted 



the Society of Gynecologic Oncologists to recommend 
that retroperitoneal node sampling be performed in 
most women with endometrial cancer7. Unfortunately, 
not all women with endometrial cancer undergo 
complete surgical staging or care by gynecologic 
oncologists in the United States. Gynecologists and 
surgeons in non-tertiary centers often employ 
preoperative and intra-operative strategies to assess the 
likelihood of nodal spread, which is used to determine if 
nodal sampling is performed at the time of 
hysterectomy17,18.

 Preoperative radiographic imaging modalities 
evaluating retroperitoneal metastases are limited, have 
not been sufficiently studied in large groups of women, 
and are largely inaccurate19,20. Preoperative radiographic 
evaluation of myometrial invasion using ultrasonography 
(US), magnetic resonance imaging (MRI), and positron 
emission tomography (PET) are fairly comparable in 
their ability to accurately predict the depth of myometrial 
invasion. Multiple studies have demonstrated that US 
has an accuracy rate of approximately 65-75% and 
sensitivity and specificity of 70% for predicting depth of 
invasion compared to final histology21-23. Transvaginal 
ultrasound employing saline infusion will increase the 
accuracy of myometrial invasion detection slightly24. 
Magnetic resonance imaging is comparable with an 
accuracy, sensitivity, and specificity of 62-95%, 79-92%, 
and 72-100% respectively25-29. Finally, PET imaging 
appears to offer no increased accuracy compared to 
other radiographic modalities30-32. 

 Estimation of myometrial invasion grossly by the 
surgeon at the time of hysterectomy has also been 
evaluated in multiple studies incorporating large 
numbers of women; these indicate that the accuracy 
rates, sensitivity, and specificity are comparable to or 
somewhat better than radiographic assessment. 
Reported rates for accuracy are 82-91%, sensitivity 65-
84%, and specificity 83-96%9-11,33. Estimation of depth of 
invasion at the time of the

 

hysterectomy by frozen 
section is comparable in accuracy to gross inspection 
by the surgeon. Studies using frozen section only as a 
predictor of myometrial invasion have accuracy rates of 
70-90%14,34-36. Studies comparing frozen section to gross 
invasion in the same surgical setting show equivalent 
accuracy rates for the two methods37,38. In our study we 
confirm the results of prior investigations and show that 
surgeon assessment of myometrial invasion of less than 
or greater than 50% of the thickness of the myometrium 
is fairly accurate. Our results of 82% accuracy compare 
favorably to other reports.

 Surgical algorithms incorporating depth of 
myometrial invasion as a method to assess the 
likelihood of retroperitoneal lymph node metastases has 
been less well studied. Tumor size has been shown to 
be a predictor of metastatic disease since 198739

 

and 
was used as an intraoperative factor along with depth of 

myometrial invasion by frozen section by Kumar and 
colleagues at the Mayo Clinic40. We chose not to use 
tumor size as a factor since frozen section evaluation is 
not rapidly available at our institution. Multiple authors 
have shown that depth of invasion determined at the 
time of surgery by the surgeon or pathologist does not 
accurately predict the presence or absence of 
retroperitoneal lymph node involvement. These reports 
indicate that many patients undergo lymph node 
resection unnecessarily and, more importantly, some do 
not have node assessment when they should have. 
Traen41

 

reported on 72 women with grade

 

I tumors who 
underwent complete surgical staging. In their analysis, 
4% had lymph node assessment unnecessarily and 7% 
did not have nodal analysis when they should have. 
Papadia42

 

reviewed data from Gynecologic Oncology 
Group (GOG) protocol 33 and analyzed 174 women with 
early stage endometrial cancer that were surgically 
staged. They concluded that a substantial number of 
cases had suboptimal management when gross 
inspection of the uterus and frozen section to determine 
the depth of myometrial invasion was used as a 
methodology for assessing lymph node status.  In our 
analysis, we attempt to retrospectively evaluate a 
surgical system where depth of invasion is used at the 
time of hysterectomy to indicate whether node sampling 
should be performed in women with endometriod 
histology and grade I or II tumors. In this system, the 
surgeon could accurate predict depth of invasion but 
3% of the subjects would not have had node 
assessment performed when metastases to the 
retroperitoneum were present. Therefore, we 
recommend that lymph node assessment be performed 
in the majority of women undergoing hysterectomy for 
endometrial carcinoma as we believe the incidence of 
significant morbidity such as vascular injury43

 

associated 
with lymph node sampling is far less significant than not 
detecting lymph node metastases.

 V.
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