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Abstract: Background: The most prevalent type of gynecological cancer is endometrial cancer. Accurate surgical staging is 

the most important aspect in the management of endometrial cancer. Preoperative evaluation of myometrial invasion and 

appropriate management could be achieved by transvaginal sonography and pelvic MRI. Methods: A total of 53 patients with 

endometrial cancer, who were referred to a gynecology oncology department of an academic hospital in Mashhad University 

of Medical Sciences from 2018 to 2020, were evaluated in this study. Data were collected using a questionnaire on endometrial 

cancer. All the patients underwent preoperative transvaginal sonography and pelvic MRI to evaluate myometrial invasion. 

The involvement of myometrium thickness and histological findings were compared between two imaging modalities, and 

SPSS 23.0 was used to analyze the data. Results: Junctional irregularity was the most prevalent finding on transvaginal 

sonography. Based on transvaginal sonography, myometrial invasion of less than 50% was found in 73% of patients, while 

invasion of more than 50% was observed in 26.31%. In 57.44% of MRIs, there was less than 50% myometrial invasion, while 

in 42.55% of MRIs, there was more than 50% myometrial invasion. In both modalities, the most common finding was 

myometrial invasion of less than 50%. The accuracy, sensitivity, and specificity of transvaginal sonography were 0.47, 0.27, 

and 0.75, respectively, whereas the accuracy, sensitivity, and specificity of MRI were 0.54, 0.45, and 0.61, respectively. 

Conclusion: MRI can be the modality of choice for evaluating myometrial invasion and optimizing endometrial cancer 

treatment planning, as well as reducing the complications of non-indicated lymphadenectomy. 
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1. Introduction 

In the United States, endometrial carcinoma (EC) is the most prevalent cancer of the female genital tract [1]. 

In patients with a suspicion of endometrial cancer, ultrasonography, particularly with transvaginal approach, 

is still the best and first imaging technique [2]. The thickness of the endometrium on transvaginal sonography 

is a sensitive indicator for detecting endometrial cancer in postmenopausal women. However, its sensitivity 
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is estimated to be 20% lower in asymptomatic patients compared to symptomatic patients; in addition, its 

specificity is low (high false-positive rate). As a result, many patients still require an endometrial biopsy [3].   

Transvaginal ultrasonography (TVU) is widely available in many regions around the world. It is relatively 

inexpensive, noninvasive, and does not use ionizing radiation. It has a high diagnostic value for detecting 

myometrial infiltration and cervical invasion [4].  Preoperative magnetic resonance imaging (MRI) may be 

useful in determining the severity of endometrial carcinoma and identifying patients with suspected nodal 

metastasis, which could replace surgical staging. It has been proposed that investigation via single-site 

laparoscopic or robotic hysterectomy with lymph node assessment, which has been attracting attention to 

minimize the rate of morbidity associated with EC surgery, will be of considerable importance for future 

directions [5]. Accurate staging of the disease at the time of diagnosis and appropriate treatment planning to 

reduce morbidity are two important aspects for therapeutic success [6]. The standard treatment for 

endometrial cancer is surgery [7]. The severity of the disease, the depth of myometrial invasion, and cervical 

stromal involvement are important factors in choosing the type of surgery and lymphadenectomy [8].  

In recent studies, MRI has shown to be of use in preoperative staging [9,10]. Shirvastava suggested that 

MRI is the best modality for preoperative staging [11]. Another research found that there is no correlation 

between preoperative TVS and intraoperative macroscopic examination for detecting deep myometrial 

invasion. Both methods showed similar accuracy when compared with frozen section histology [12]. In a 

study, Alcázar revealed that the diagnostic performance of TVS for detecting deep myometrial invasion in 

women with endometrial cancer is moderate [13]. Preoperative TVS may be considered as a method for 

assessing myometrial invasion as an alternative to intraoperative macroscopic examination, when 

performed by an experienced examiner and with appropriate imaging quality [12]. 

The aim of this study was to compare transvaginal sonography and pelvic MRI to the histopathological 

diagnosis in patients with endometrial cancer. 

 

2. Methods 

A total of 53 patients with endometrial cancer, who were referred to a gynecology oncology department of 

an academic hospital in Mashhad University of Medical Sciences from 2018 to 2020, were evaluated in 

this study. Endometrial cancer was confirmed by endometrial sampling. The study was approved by the 

Ethics Committee of Mashhad University with the approval code of IR.MUMS.REC.328.1395. After 

obtaining the patients’ written informed consent, they were enrolled in the study, and demographic data 

were collected. 

A gynecologic radiologist performed transvaginal ultrasonography on all the patients. A radiological 

analysis was carried out using the Madison V20 machine and the 9 MHZ vaginal probe. Preoperative pelvic 

contrast-enhanced MRI was also performed on all the patients using Siemens Avanto 1.5T. The MRI 

images were reported by an expert gynecologic radiologist. Subsequently, all the patients underwent total 

abdominal hysterectomy and bilateral salpingo-oophorectomy with surgical staging. A gynecologic 

pathologist evaluated the histopathologic outcomes of all samples. Finally, both radiologic and the 

histopathologic findings were compared to evaluate myometrial invasion. Statistical Package for the Social 

Sciences (SPSS) 23.0 was used to analyze the data. The specificity, sensitivity, and accuracy of both 

modalities were assessed. P < 0.05 was considered statistically significant in all tests.  

 

3. Results 

The mean age of the patients was 53 years old. Patients with stage IA or IB endometrioid carcinoma in 

endometrial biopsy were enrolled in the study.  

Cellular grading analyses in endometrial samples included grade I as the most frequent with 51.02%. 

The least frequent was allocated to grade III with 14.28%. Myometrial invasion was assessed as less or 
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more than 50% of myometrial thickness in both TVS and MRI. In TVS, the endometrial line, junctional 

irregularity, and heterogeneity of the uterine cavity were evaluated. In non-menopausal women, the average 

endometrial line was noted to be 17.17 mm, while in menopausal women, it measured 16.30 mm. Non-

parametric Mann-Whitney U test showed no significant differences between menopaused and non-

menopaused cases (P = 0.134).  

Masses in the uterine cavity were found in 24 patients (45.3%). Analysis showed that myometrial 

invasion was less than 50% in 73% of cases but more than 50% in 26.31% of cases (Figure 1). The accuracy, 

sensitivity, and specificity of TVS were estimated to be 0.47, 0.27, and 0.75, respectively. Data confirmed 

that 57.44% of cases had myometrial invasion of less than 50%, but 42.55% of the cases had invasion of 

more than 50%. The accuracy, sensitivity, and specificity of MRI were estimated to be 0.54, 0.45 and 0.61, 

respectively (Figure 2).  

 

 
Figure 1. Frequency and distribution of myometrial invasion in TVS 

 

 
Figure 2. Frequency and distribution of myometrial invasion in MRI 

 

According to histopathologic findings, all the patients were stage IA or IB. Grade I was the most 

common grade, with 67.92% of patients. In 58.49% of the cases, the myometrial invasion was less than 

50%, while in 41.5% of the cases, the invasion was more than 50% (Figure 3). Data analyses showed the 

low efficiency of curettage and final pathologic reports in cellular grading with significant Kappa value = 

0.018. 

Series 1, less than 
50%, 73.68

Series 1, more than 
50%, 26.31p

er
ce

n
t

Series 1, less than 
50%, 57.44

Series 1, more than 
50%, 26.31

p
er

ce
n

t



 

 64 Volume 6; Issue 2 

 

 

 
Figure 3. Frequency and distribution of myometrial invasion in pathological results 

 

This study found that MRI is a better technique for determining myometrial invasion compared to TVS. 

 

4. Discussion 

The most prevalent cancer of the female reproductive system is endometrial cancer (uterine carcinoma) 
[14]. Endometrial cancer mostly occurs in postmenopausal women and is associated with obesity [15].   

Many factors affect the prognosis and management of uterine carcinoma, including the behaviour of 

the tumor, the degree myometrial infiltration, and presence of lymphatic or hematogenous dissemination 
[14]. The majority of endometrioid carcinomas are of low grade (grade 1 or 2) and are diagnosed early, with 

good prognosis [16]. Fortunately, the majority of women with endometrial cancer survive their first diagnosis, 

making them the most common kind of gynecologic cancer survivors [3]. For example, in the United States, 

there was an estimate of 807,860 survivors with a history of uterine cancer in 2019 [17]. It has been shown 

that the depth of myometrial invasion is directly associated with lymph node involvement and the prognosis 

of the patients with endometrial cancer [7]. Avoiding unnecessary lymphadenectomy is important, especially 

for low-risk patients, based on the depth of myometrial invasion, grading, and histological subtype prior to 

surgery [18].   Currently, TVS and MRI are the commonest  techniques used for assessing the depth of 

myometrial invasion preoperatively  .]19[  At present, MRI is recommended for preoperative imaging in 

several guidelines [20]. The accuracy, sensitivity, and specificity of endometrial MRI were estimated to be 

0.54, 0.45, and 0.61, respectively [11]. In Shrivastava’s study, myometrial invasion of less than 50% was 

found in 16% of patients, MI of more than 50% was found in 55% of patients, and total myometrial invasion 

was found in 5% of the cases [11]. In a study conducted by Gallego and other researchers, among 51 women 

diagnosed with endometrial cancer, the sensitivity and specificity of MRI were estimated to be 90% and 

77.8%, respectively [18]. In Savellie’s study, the sensitivity and specificity were estimated to be 75% and 

89%, respectively [21]. In another study, MRI showed better sensitivity than TVS for detecting deep 

myometrial invasion in women with endometrial cancer; however, the difference observed was not 

statistically significant [13]. In the aforementioned study, myometrial invasion of less than 50% was detected 

in 58.49% of the cases, while invasion of more than 50% was noted in 41.5% of the patients [22]. Shrivastava 

found that grade I endometrioid adenocarcinoma was the most prevalent histopathology and proposed that 

contrast-enhanced MRI is the modality of choice in the preoperative staging of endometrial cancer [11]. Dul 

and other researchers suggested that MRI provides a high degree of accuracy in the diagnosis and evaluation 

of myometrial and deep myometrial invasion [23]. This method is also suitable for predicting preoperative 
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staging of endometrial carcinoma. MRI is a useful method for assisting clinicians in making decisions about 

the best treatment options [23]. In a study, it was indicated that the sensitivity, specificity, positive predictive 

value, negative predictive value, and accuracy of transvaginal ultrasound in detecting the invasion of 

myometrial cavity were 66.25%, 75.0%, 90.00%, 30.00%, 68.00%, respectively, whereas in distant 

metastasis, the variables were 77.78%, 80.95%, 63.64%, 89.47%, and 80%, respectively [24]; the 

aforementioned variables for MRI were 88.89%, 100.00%, 100.00%, 66.67%, and 90.91%, respectively, 

whereas in distant metastasis, the respective variables were all 100.00% [24]. 

In regard to intraoperative frozen section, the sensitivity and specificity were 90% and 73%, 

respectively, in a study. In comparison with MRI findings, the study showed that MRI with appropriate 

tumor mapping has the same accuracy as intraoperative histopathological studies by frozen section [23].  

The notion that an experienced radiologist evaluated and reported the MRI images is a positive feature 

of this study. However, the small sample size is a limitation of this study. As MRI is expensive and has 

limited availability, many studies have chosen to use other modalities, such as color Doppler sonography 

or dynamic contrast-enhanced MRI. In the treatment of endometrial cancer, these modalities help to 

minimize problems caused by non-indicated lymphadenectomy. 

In conclusion, TVUS has shown to be a useful modality for the measurement of endometrial thickness. 

It is practical, inexpensive, and an easy imaging procedure. It was the preferred choice for screening of 

patients with suspicion of EC, especially when conducted by a skilled radiologist. MRI is an effective and 

useful method for assessing myometrial invasion and optimal treatment planning of endometrial cancer, 

with possibility of reducing the complications of non-indicated lymphadenectomy. 
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