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Accuracy of Intraoperative Gross Visual Assessment of Myometrial Invasion and Tumour Size to Guide Pelvic Lymphadenectomy in Early Stage Endometrial Cancer: A Retrospective Single Center Study in Sarawak, Malaysia
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ABSTRACT 

	Aims: To identify the accuracy of intra-operative gross visual assessment of myometrial invasion and tumour size in endometrial cancer as a tool for predictor of extent of surgical staging. 
Study design: A retrospective analysis of women diagnosed with endometrial cancer in Sarawak General Hospital.
Place and Duration of Study: Gynaecology-oncology Unit, Obstetric and Gynaecology Department, Sarawak General Hospital, Malaysia between January 2021 and December 2023.
Methodology: A total of 94 medical records of women diagnosed with endometrial cancer between January 2021 and December 2023 were reviewed. 39 out 94 women diagnosed with endometrial cancer had their uterus examined intraoperatively by the gynaecologic oncologist. Statistical analyses, including Kappa-Cohen statistic was used to compare whether there is an agreement between intra-operative findings by the gynaeoncologist and final histopathology report.
Results:
Patients diagnosed with endometrial cancer were mainly between 26 to 72 years old, with mean age of 52 years. The mean body mass index (BMI) was 30.4. Majority of the patients were of Malay ethnicity, 37.2%. Most of the patients were diagnosed in the early stages 42.6% stage IA and 25.5% stage IB (FIGO 2009 staging). Endometrioid histology comprised of 90.4%. 26.5% of the patients had endometrial hyperplasia with or without atypia with a final histopathological report of endometrial cancer. There was a moderate agreement between intraoperative findings of myometrial invasion and final histopathology (kappa=0.59). For intraoperative tumour size estimation, there was only slight agreement (kappa=0.16). 
Conclusion: Intraoperative gross assessment of myometrial invasion shows moderate agreement  with the final histopathology compared to tumour size assessment. Therefore, intraoperative assessment done by a trained gynaecologic oncologist can be used as a cost effective tool to determine the need for pelvic lymphadenectomy in tumours confined to the uterus in places where more advanced techniques are not available.
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1. INTRODUCTION 

Endometrial cancer (EC) is the 6th most common cancer among women worldwide. It is commonly associated with postmenopausal age group, with the highest incidence in the 55-69 age group, having an age specific incidence rate of 30.5 (Malaysia National Cancer Registry Report 2024). In Malaysia, endometrial cancer is ranked as the 4th most common cancer among women between 2017-2021(Malaysia National Cancer Registry Report 2024), which showed a significant increment compared to 2012-2016, which was ranked at 7th place. The majority of women diagnosed with endometrial cancer were still in stage 1, 48.6% (Malaysia National Cancer Registry Report 2024). 
Endometrial cancer is usually diagnosed in the early stages. These women commonly present with abnormal uterine bleeding or postmenopausal bleeding. The gynaecologist will perform pelvic examinations and pelvic scans to assess the uterus and the endometrial thickness. Endometrial sampling will be performed either as an office procedure via pipelle or in the operating theater via hysteroscopy and diagnostic dilatation and curettage (DD&C). The diagnosis of endometrial cancer is obtained from a histopathological examination (HPE) report provided by the pathologists. 
Standard treatment for endometrial cancer in the early stages, where the disease is confined to the uterus, would be total hysterectomy with bilateral salpingo-oophorectomy and lymph node assessment according to the National Cancer Comprehensive Network (NCCN) guidelines for Endometrial Carcinoma (NCCN, 2025). Surgery can be done either via laparotomy or laparoscopically. Pelvic lymphadenectomy (PLND) with or without paraaortic lymphadenectomy is usually offered in selected high-risk endometrial cancer. These include menopausal women, tumour size > 20mm, grade 3 tumour, non-endometrioid type of endometrial cancer, and those with lower uterine involvement (Liu et al, 2021). 
For grade 1 tumours, gross examination fairly predicts the depth of myometrial invasion. A Greek study of 142 patients with apparent early-stage endometrial cancer reported a 93.5% accuracy for estimating depth of myometrial invasion for grade 1 tumours, 80.4% for grade 2, and 58.6% for grade 3 (Marcickiewicz, J et al, 2011). Another recent study in 2020 involving 264 patients, assessed the reliability of intraoperative uterine assessment compared to final pathologic evaluation in patients with EC. It shows that intraoperative assessment of cervical involvement, especially tumour size, is more readily identified and overall accurate (Smith BQ et al, 2020).
A Cochrane review from 2017 found no evidence that lymphadenectomy for endometrial cancer decreased the risk of death or disease recurrence compared with no lymphadenectomy in women with presumed stage I disease (Frost JA et al, 2017). Evidence regarding serious adverse events suggests that women who undergo lymphadenectomy are more likely to experience surgery-related systemic morbidity or lymphedema and/or lymphocyst formation (Frost JA et al, 2017).  Approximately 90% of patients with endometrial cancer are diagnosed with early-stage disease, which can be managed without systematic lymphadenectomy. However, 10–15% of these cases are complicated with metastatic nodal disease. At the same time, more than 15% of the patients who preoperatively were deemed to have G1 (grade 1) tumours will be proven to have higher-grade disease based on the final pathological review after initial surgery (Angelos D et al, 2022). 
There are very few studies conducted on the accuracy of visual assessment of myometrial invasion in relation to the severity of the disease. Sentinal lymph node mapping has been recommended as a method to determine if lymphadenectomy is required in EC confined to the uterus (NCCN, 2025). Mariani et al. produced a set of criteria named Mayo criteria to determine patients who are at risk of lymphatic spread (Mariani et al, 2000). In this study, gynecologic oncology trained pathologists performed intraoperative frozen section analysis. They have concluded that patients with grade 1 or 2 disease with tumour size of < or = to 2 cm, myometrial invasion of < or 50% do not require to undergo pelvic lymphadenectomy. FIRES trial on sentinel lymph node biopsy has shown that sentinel lymph node biopsy will not identify metastases in 3% of patients with node positive disease but has the potential to expose fewer patients to the morbidity of complete lymphadenectomy (Rossi et al, 2017). However, not every hospital has the facility of in-house pathologist to perform frozen section intraoperatively or the equipment to perform sentinel lymph node biopsy. 
If visual assessment of myometrial invasion and tumour size is proved to be accurate, perhaps it can be used as a cost-effective and additional diagnostic tool to determine whether the patient requires pelvic lymphadenectomy in endometrial cancer with disease confined to the uterus especially in facilities not equipped with sentinel lymph node biopsy and frozen section.
2. METHODOLOGY

2.1 Study Design and Setting

This is a retrospective, single center study which was conducted in the Gynaeoncology Unit in Obstetrics and Gynaecology Department at Sarawak General Hospital, Kuching, Malaysia. Medical records of women diagnosed with endometrial cancer between January 2021 and December 2023 were reviewed. 

2.2 Study Population

All women who were diagnosed with endometrial cancer between January 2021 and December 2023 were included in the study. The medical records and operative notes were reviewed. Women who underwent fertility sparing treatment were excluded from the study. A total of 94 patients with endometrial cancer of all stages were identified and included in the study. We have referred to FIGO Staging 2009 for endometrial cancer staging in patients included in this study (Pecorelli S. 2009). Although there has been an update in the FIGO Staging for endometrial cancer in 2023, we kept to the FIGO Staging 2009 for standardization as our data ranged between 2021 and 2023 (Berek J. et al 2023).

2.3 Method 

Data on patient demographics, body mass index (BMI), preoperative biopsy results, surgical procedure performed with or without lymphadenectomy, intraoperative assessment of uterus and final HPE of the tumour size and myometrial invasion as well as nodal involvement were reviewed and collected. All data were collected and stored in MS excel.

At our center, all gynecological cancer surgeries are performed by qualified gynecologic oncologists. When intraoperative examination of the uterus is conducted, the procedure is performed and evaluated exclusively by these specialists. The uterus is opened intraoperatively using either a surgical blade or scissors. The incision typically begins at the fundus of the uterus and is extended anteriorly down towards the cervix. The choice of instrument and the exact location for the incision are determined at the discretion of the primary surgeon overseeing the operation. All intraoperative findings are thoroughly documented in the operative notes, from which this information is subsequently extracted for analysis.

Assessment of myometrial invasion and tumor size during surgery is based on the surgeon’s gross examination of the uterus. No precise measurements are taken at this stage. These intraoperative findings are later compared with the results from the final histopathological examination (HPE) conducted by the pathologist to evaluate the level of concordance between the two assessments.

Out of 94 patients included in the study, only 39 patients had their uterus examined intraoperatively during the period of this study. Examining the uterus intraoperatively is not a standard practice in our center and the decision to cut open the uterus is left to the discretion of the surgeon. The lack of standardization in method of dissecting the uterus is acknowledged. However the assessment is always done by a qualified gynaeoncologist.

The decision to perform lymphadenectomy was determined by the gynaeoncologist after careful assessment of the myometrium invasion and the tumour size. Factors which influenced the decision for pelvic lymphadenectomy included myometrial invasion of > 50%, tumour size of more than 2cm, high grade tumours, non- endometrioid type and lower uterine involvements.


2.4 Statistical analysis
  
Statistical analysis were performed using SPSS v22.0. Continuous variables were presented in mean ± standard deviation and categorical variables presented as percentages. We have used the kappa coefficients to determine the level of agreement between intraoperative and final HPE report of tumour size and myometrial invasion. Cohen’s kappa, symbolized by the lower case Greek letter, κ is a robust statistic useful for either interrater or intrarater reliability testing. Kappa coefficient with the corresponding strength of inter-observer agreement are as follows: <0.00 poor, 0.00 to 0.20 slight, 0.21 to 0.40 fair, 0.41 to 0.60 moderate, 0.61 to 0.80 substantial, and 0.81 to 1.00 almost perfect (Mc Hugh et al 2012).

3. results and discussion

Between January 2021 and December 2023, there were 100 patients diagnosed with endometrial cancer in our center. Of these, 6 patients were excluded from the study; 2 had undergone fertility sparing treatment and 4 did not undergo any staging surgery. A total of 94 patients were included in the final analysis. The mean age of diagnosis of endometrial cancer was 52.8 ± 11.1 years, with majority of them between ages 51 to 70 years old (60.6%). Only 18% of women between 21-40 years old were diagnosed with endometrial cancer. The youngest patient in the cohort was 26 years old with a BMI of 52 recorded at the time of diagnosis.

The mean BMI was 30.4 ± 7.6, with 10% of them having a BMI > 40 which falls under class 3 obesity as classified by CDC. The ethnicity composition was predominantly Malay, 37.2%, followed by Chinese 26.6%, Iban 20.2%, Bidayuh 10.6% and Indian 1.1%. 4.3% were foreigners.

Among the women included in the study, 26.5% were initially diagnosed with endometrial hyperplasia during endometrial sampling. This diagnosis included cases both with and without atypia. These patients were subsequently found to have endometrial cancer based on the final histopathology results. The majority of the cohort were diagnosed at an early stage of endometrial cancer. Specifically, 42.6% of the women were diagnosed as Stage IA, while 25.5% were diagnosed as Stage IB according to the FIGO 2009 staging criteria.

The most common histology was endometrioid, 90%, followed by serous and carcinosarcoma both 2.1% and clear cell 1.1%. 4.2% of patients had no residual disease on final histology in which 3 of them had neoadjuvant chemotherapy. Majority of the endometrioid tumours were grade 1 histology (55.3%). Out of the 94 patients, 78 underwent pelvic lymphadenectomy. 83.3% of them had negative lymph nodes; of which 46.2% were stage IA and 30.8% were stage IB. Of those with negative lymph nodes, 50.8% of them had endometrioid grade 1 histology and 21.8% were grade 2 histology.

Of the 94 patients included in the study, only 39 patients had intraoperative assessment of the uterus. For comparison of tumour size assessment and myometrial invasion between the intraoperative assessment by the gynaecologic oncologist and the pathologist, we have used the Kappa- Cohen coefficient to determine the level of agreement. For intraoperative myometrial assessment, the kappa value is 0.587 which shows moderate agreement between surgeon assessment and final histopathology report by the pathologist, in comparison to tumour size assessment which kappa value is 0.163 which shows slight agreement. 


















Table 1: Patient Demographics (n=94)

	Age (years; mean ± SD)
	

	
	52.8 ± 11.1

	BMI (kg/m2; mean ± SD)
	
	
	30.4 ± 7.6

	
	
	n
	Percentage (%)

	Ethnicity
	

	
	

	
	Malay
	35
	37.2

	
	Chinese
	25
	26.6

	
	Iban
	19
	20.2

	
	Bidayuh
	10
	10.6

	
	Indian
	1
	1.1

	
	Others
	4
	4.3

	Parity
	

	
	

	
	Nulliparous
	39
	41.5

	
	Para 1 and more
	55
	58.5

	Menopausal status
	

	
	

	
	Perimenopause
	47
	50

	
	Menopause
	47
	50




Table 2: Clinico-pathological features

	Endometrial thickness on TVS* (cm, mean ± SD) 
	
	
	2.19 ± 1.7

	
	
	n
	Percentage (%)

	Endometrial hyperplasia with or without atypia progressing to cancer
	
	25
	26.5

	
	
	
	

	Histology of tumour in final HPE report
n = 94
	
	
	

	
	Endometrioid
	85
	90.4

	
	Clear cell
	1
	1.1

	
	Serous
	2
	2.1

	
	Carcinosarcoma
	2
	2.1

	
	No residual disease
	4
	4.2

	Tumour grade
(endometrioid only)
n = 85
	
	
	

	
	Grade 1
	47
	55.3

	
	Grade 2
	26
	30.6

	
	Grade 3
	12
	14.1

	Post operative staging (FIGO 2009)
	
	
	

	
	IA
	40
	42.6

	
	IB
	24
	25.5

	
	II
	8
	8.5

	
	IIIA
	3
	3.2

	
	IIIB
	2
	2.1

	
	IIIC1
	9
	9.6

	
	IIIC2
	2
	2.1

	
	IVA
	1
	1.1

	
	IVB
	5
	5.3

	Nodal status (n=78)
	
	
	

	
	Positive
	13
	16.7

	
	Negative
	65
	83.3

	
	Positive lymphnodes in myometrial invasion > 50% on HPE
	11
	22.9


*TVS: transvaginal ultrasonography







Table 3: Comparison of myometrial invasion

	 
	Myometrial invasion from final HPE

	Total

	
	≤50%
	>50%
	

	Intraoperative myometrial invasion assessment
	≤50%
	18
	6
	24

	
	>50%
	2
	13
	15

	Total
	20
	19
	39



Kappa value κ= 0.587; P = 0.000


Table 4: Comparison of tumour size

	 
	Tumour size from final HPE
	Total

	
	≤2cm
	>2cm
	

	Intraoperative tumour size documented
	≤2cm
	3
	13
	16

	
	>2cm
	1
	22
	23

	Total
	4
	35
	39



Kappa value κ= 0.163;  P = 0.15


4. DISCUSSION

Endometrial cancer is becoming increasingly prevalent and is most commonly diagnosed at an early stage. In our cohort, 42.6% of patients were diagnosed with stage 1A disease, while 25.5% were diagnosed at stage 1B. The main factor contributing to this early detection is the presence of vaginal bleeding, which significantly disrupts the daily lives of affected women. As a result, most patients present to the hospital with complaints of excessive vaginal bleeding, with some cases severe enough to necessitate blood transfusion.

Within the Sarawak population in Malaysia, the incidence of endometrial cancer does not differ significantly between perimenopausal and menopausal age groups. Given Sarawak’s multiethnic composition, it is notable that most cases occur among Malays, which represent the second largest ethnic group in the region. Additionally, there is a concerning trend of rising endometrial cancer cases among younger women under the age of 40. In our center, this increase is closely linked to morbid obesity. Notably, the youngest patient diagnosed was 26 years old and had a BMI of 52.

The standard management of endometrial cancer would be surgical staging which consists of total hysterectomy (either laparotomy or laparosopic), bilateral salphingoopherectomy, and lymphnode assessment for disease confined to the uterus. It has been recommended that lymph node assessment includes either sentinel lymph node mapping and resection or pelvic nodal resection with or without paraaortic nodes dissection. Pelvic lymph nodes that are assessed and resected are the external iliac, internal iliac, obturator and common iliac lymph nodes. Para-aortic lymph node resection is usually recommended for invasive lesions, high grade histology and non-endometrioid type of endometrial carcinoma. The reason for this recommendation is because the presence of lymph node involvement will determine the treatment decision whether there is a need for adjuvant radiotherapy and chemotherapy post operatively. 

A Cochrane review from 2017 found no difference in overall and recurrence free survival between women who underwent lymphadenectomy and those who did not, in a presumed stage 1 disease. However, there was an increase in surgery related systemic morbidity and lymphedema/ lymphocyst in women who underwent lymphadenectomy. (Frost JA et al. 2017).

Studies regarding pre-operative imaging via ultrasound or magnetic resonant imaging (MRI) for evaluation of myometrial invasion did show moderate ability to detect level of invasion. Adriano et al concluded that to increase sensitivity and specificity of ultrasound and MRI, combinations of both 3D ultrasound and MRI are required. However, for patients with leiyomyomas, adenomyosis, intraoperative assessment is recommended. (Adriano et al, 2016). However not all facilities have MRI readily available and some has a long waiting list for MRI.

Newer methods have emerged for evaluating the need for lymphadenectomy in women with endometrial cancer confined to the uterus such as sentinel lymph node mapping to reduce unnecessary systemic pelvic and paraaortic lymphadenectomy. Sentinal lymph node mapping for endometrial cancer staging has been recommended by NCCN. However, it requires surgical expertise, specialized equipments and surgeons ability to identify the lymph nodes involved. Recommended imaging dye is indocyanine green (ICG) which is costly in some regions. Methylene blue 1% can also be used but result is not as accurate as ICG. (NCCN,2025). A multicenter, prospective, cohort study of 385 patients, the FIRES trial, demonstrated a 97% sensitivity for detecting the sentinel lymph node and only a 3% chance of missing lymph node metastases. (Rossi et, 2017).

The purpose of this study is to evaluate whether intraoperative assessment of the uterus by the gynaecologic oncologist in relation to the final histopathology findings by the pathologist is a reliable and cost-effective method to determine the need for pelvic lymphadenectomy in tumours confined to the uterus. 

In our study, we have found that there is moderate agreement between assessment of myometrial invasion by the surgeon in comparison with the pathologist. One prospective study conducted by Smith et al, showed that intraoperative cervical involvement and tumour size can be more accurately assessed, which was not reflected in our study. However, it does not appear to offer an advantage over sentinel lymph node biopsy in low risk patients. (Smith et al, 2021). Another study by J. Marcickiewicz et al on myometrial invasion in endometrial cancer revealed a good overall agreement between gross visual assessment and final histopathology report on myometrial invasion (87%).  (Marcickiewicz J. et al, 2011).

There was only slight agreement between the surgeon’s intraoperative estimation of tumour size and the final measurements reported by the pathologist in this study. Specifically, the intraoperative assessment frequently underestimated the actual tumour size, with the final pathology often revealing tumours larger than 2 cm. One possible explanation for this discrepancy is the potential loss of tumor tissue during intraoperative dissection, which may lead to inaccurate visual assessment at the time of surgery. These findings highlights the importance of the final pathological report in determining the accurate staging of endometrial cancer, as it provides a more definitive evaluation of tumour size than intraoperative estimation alone.

For gross intraoperative assessment, we have applied the Mayo model for risk stratification for the need of pelvic lymphadenectomy. Mayo risk stratification model defines low-risk 
category for lymphatic metastasis as patients with grade I or II, endometrioid-type EC, tumour diameter of 20 mm or less, and 50% or less myometrial invasion.(Boyraz et al, 2018). However, this model is used more accurately by pathologists. We have adapted this model for our gross assessment intraoperatively. 

Lymph node involvement in apparent early stage endometrial cancer is commonly predicted by evaluating the extent of myometrial invasion. Several approaches are available for this assessment, each with specific advantages and limitations.
Preoperative imaging is routinely utilized to assess both endometrial thickness and the presence of myometrial invasion, which are key factors in determining the risk of lymph node metastasis and guiding surgical management. Among these imaging techniques, magnetic resonance imaging (MRI) can provide detailed information regarding the depth of myometrial invasion. However, access to MRI is limited in many centers due to resource constraints, and not all facilities have the technology readily available.
In contrast, ultrasound remains the most widely used method for preoperative assessment. Its accessibility and cost-effectiveness make it the preferred choice for most centers. Ultrasound can offer valuable information to surgeons, aiding in the decision of whether to proceed with lymphadenectomy based on the likelihood of lymph node involvement. The practicality and availability of ultrasound contribute to its routine use in the preoperative evaluation process.

In our center, intraoperative dissection of the uterus was not routinely performed, and sentinel lymph node biopsy is currently not practiced. This retrospective study was limited in scope as data was obtained from only 39 patients who underwent intraoperative uterine dissection, out of a total of 94 patients who had surgery for endometrial cancer. The 39 patients who had intraoperative assessment were selected randomly.

There were no standardized technique for dissecting the uterus intraoperatively. Decisions regarding uterine dissection and whether to proceed with pelvic lymphadenectomy were made by the attending gynecologic oncologist based on intraoperative findings. This lack of standardization is acknowledged as a limitation of the study and may have influenced the consistency of intraoperative assessments. However all assessments of intraoperative uterine dissection findings were made by the gynaeoncologist, hence there is consistency in the reporting and findings.

Despite the increasing popularity of sentinel lymph node mapping in developed countries, its implementation remains limited in developing settings. Barriers include the availability of specialized surgical equipment, such as infrared cameras necessary for indocyanine green (ICG) dye imaging, as well as the requisite surgical expertise. Additionally, access to pathologists capable of performing intraoperative frozen section analysis is restricted in many centers, further hindering the adoption of sentinel lymph node mapping.

Moving forward, a prospective study involving intraoperative assessment for all patients undergoing surgery for endometrial cancer may help address existing limitations. Establishing a standardized protocol for uterine dissection and assessment would also enhance the reliability and reproducibility of intraoperative findings. With a more refined approach to evaluating myometrial invasion and tumour size during surgery, surgeons may be better equipped to determine the necessity of pelvic lymphadenectomy for disease confined to the uterus.

5. Conclusion

Intraoperative gross visual assessment for myometrial invasion represents a cost-effective and rapid method for determining the necessity of pelvic lymphadenectomy, particularly in centers where sentinel lymph node mapping is not feasible. This approach allows surgeons to make real-time decisions regarding the extent of surgical staging during procedures for endometrial cancer confined to the uterus. While sentinel lymph node mapping is considered a gold standard in developed settings, limitations such as the lack of specialized equipment, high costs of imaging dyes like indocyanine green (ICG), and restricted surgical expertise can impede its implementation in many centers. In such scenarios, gross visual assessment provides a practical alternative, enabling timely intraoperative decision-making without significant additional resources. This can also avoid unnecessary morbidity associated with pelvic lymph node dissection.
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