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Abstract  The aim of the study was to determine the sequence of multiparametric examination of endometrial cancer 

depending on tumor size, degree of invasion, clinical picture with subsequent histological verification at the stage of 

preoperative preparation. Background. Endometrial malignancy is one of the most frequent tumors of the female 

reproductive organs. Statistics show that endometrial cancer is developed in 200,000 women each year, with a mortality rate 

of 50,000 women per year. The incidence of uterine cancer in developed countries is 12.9/100,000 (mortality rates 

1.6/100,000), whereas in undeveloped countries it is 5.7/100,000 (mortality rates 0.7/100,000). Material and methods. The 

study included 68 women with complaints of postmenopausal bleeding and dysfunctional vaginal bleeding in the anamnesis 

during hormone replacement therapy. The age of patients ranged from 48 to 77 years. All women were examined according to 

the general scheme: anamnestic data collection, gynecologic examination, risk factor assessment, comprehensive ultrasound 

examination of pelvic organs, internal organs and retroperitoneal lymph nodes. Results. We analyzed the results of 

multiparametric ultrasound in seroscale mode, color Doppler mapping mode and elastography mode: compression 

elastography and shear wave elastography, performed in patients with endometrial hyperplastic process at the stage of 

preoperative preparation. The list of concomitant diseases of the patients was presented. The changes in the echographic 

picture and hemodynamic parameters of the altered endometrium depending on the histotype of pathology and the presence 

of myometrial invasion were revealed. Conclusion. This study revealed that the complex application of multiparametric 

ultrasound techniques (B-mode combined with color Doppler mapping) was highly informative and should be used in the 

differential diagnostics of endometrial hyperplastic processes in the preoperative period in pre- and postmenopausal women 

with a history of dysfunctional vaginal bleeding. 
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1. Introduction 

Endometrial malignancy is one of the most frequent 

tumors of the female reproductive organs. Statistics show 

that endometrial cancer is developed in 200,000 women each 

year, with a mortality rate of 50,000 women per year [1]. The 

incidence of uterine cancer in developed countries is 12.9/ 

100,000 (mortality rates 1.6/100,000), whereas in undeveloped 

countries it is 5.7/100,000 (mortality rates 0.7/100,000) [2]. 

The incidence of endometrial carcinoma increases with 

age (5-10 years before menopause) with the incidence peaking 

between 65 and 70 years [3]. 

The majority of patients diagnosed with endometrial 

cancer (EC) are postmenopausal women, with an average age 

of 68 years at the time of diagnosis. However, up to 15% of 

cases may occur in premenopausal women [4]. 
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Endometrial carcinoma is usually manifested by abnormal 

uterine bleeding in postmenopausal women, and the diagnosis 

is confirmed by evaluation of an endometrial scraping biopsy 

or hysterectomy specimen [5]. 

Traditionally, endometrial cancer is classified into two 

pathogenetic variants based on clinical and hormonal features 

with different pathophysiologic and histologic features. 

Prognosis depends on the age of the patient, histological 

type of malignancy, tumor size, metastasis to regional and 

retroperitoneal lymph nodes, depth of invasion into the 

myometrium and involvement of the cervix in the process [6]. 

Tumor size, depth of myometrial invasion and cervical 

stromal involvement cannot be determined on clinical 

examination. Thus, multiparametric ultrasound and magnetic 

resonance imaging (MRI) are increasingly being used to 

improve preoperative evaluation, i.e., to identify women 

requiring more extensive surgical intervention, including 

pelvic and para-aortic lymph node dissection. According to 

the literature, systematic use of echography contributes to 



2 Ya. M. Mamadalieva and L. E. Shamsieva:  Endometrial Hyperplasia in the Preoperative 

Preparation of Menopausal Women: Ultrasound Visualization Techniques 

 

earlier diagnostics of endometrial cancer, increasing the 

incidence of stage I cancer by 50% and reducing the incidence 

of stage III-IV cancer by 1.5 times [7,8]. 

The aim of the study was to determine the sequence of 

multiparametric examination of endometrial cancer depending 

on tumor size, degree of invasion, clinical picture with 

subsequent histological verification at the stage of preoperative 

preparation.  

2. Material and Methods  

Women treated in the gynecologic department of the 

Tashkent Regional Oncologic Dispensary were examined. 

The age of patients ranged from 48 to 77 years. We included 

68 women with complaints of bleeding in postmenopause 

and a history of dysfunctional vaginal bleeding during hormone 

replacement therapy (HRT) in the study group. The number 

of patients at the age of menopause was 57 (83.8%) women 

and 11 (16.1%) cases were at the age of premenopause. The 

average period of postmenopause was 11 years. Menopause 

was defined as amenorrhea of at least 12 months' duration in 

women over 45 years old. All women were examined according 

to the general scheme: anamnestic data collection, gynecologic 

examination, risk factor assessment, comprehensive ultrasound 

examination of pelvic organs, internal organs and retroperitoneal 

lymph nodes. The most frequent comorbidities in patients 

were as follpows: hypertension (58.8%), obesity (70.5%), 

diabetes mellitus (29.4%), thromboembolic diseases (22%) and 

calculous cholecystitis (14%). Malignant diseases of other 

localizations: ovarian tumors were registered in 8 (11.7%) 

patients, breast tumors in 4 (5.8%) women. Malignant diseases 

in the closest relatives were observed in 3 (4.4%) patients 

(Tab. 1). 

Table 1.  Comorbidities in patients with endometrial cancer 

Feature 

Menopause Total number 

of patients 

(n=68) 

Present 

(n=57) 

Absent 

(n=11) 

Arterial hypertension 

Present 38 (66.6%) 2 (18.2%) 40 (58.8%) 

Absent 19 (33.4%) 9 (81.8%) 28 (41.2%) 

Obesity 

Present 41(71.9%) 7 (63.6%) 48 (70.5%) 

Absent 16 (28.1%) 4 (36.4%) 20 (29.5%) 

Diabetes mellitus 

Present 17 (29.8%) 3 (27.3%) 20 (29.4%) 

Absent 40 (70.2%) 8 (72.7%) 48 (70.6%) 

Thromboembolic diseases 

Present 13 (22.8%) 2 (18.2%) 15 (22.0%) 

Absent 44 (77.2%) 9 (81.8%) 53 (78.0%) 

Ovarian tumors 

Present 12 (21%) 4 (36.4%) 16 (23.5%) 

Absent 45 (79%) 7 (63.6%) 52 (76.5%) 

All patients were performed ultrasound investigation  

after histologic confirmation of the diagnosis. Echographic 

examination was performed on a MINDRAY RESONA   

I9 device using a 5-7 mHz transvaginal transducer. Due    

to the fact that a large number of women diagnosed with 

uterine cancer had obesity, transabdominal examination of 

the pelvic organs in them was not very informative. A wide   

use of transvaginal echography was most appropriate in  

this cohort of patients. B-mode, color and energy mapping 

modes, compression elastography and shear wave elastography 

were used in our study. The uterus was scanned in the sagittal 

plane from the fundus to the internal os and in the transverse 

plane from the cervix to the fundus. We measured the 

anteroposterior diameter of the uterus and endometrial 

thickness in the sagittal plane. Uterine width was measured 

in the transverse plane. Endometrial tumor size was measured 

in three orthogonal planes: anteroposterior (tumor thickness), 

craniocaudal (tumor length), and laterolateral diameter (tumor 

width) (Fig. 1). 

 

a. 

 

b. 

Figure 1.  Endometrial formation. In the projection of the endometrium   

a formation of increased echogenicity, heterogeneous echo structure is 

visualized. Transvaginal ultrasound, B-mode. a – transverse scan: uterine 

length-6.15 cm; uterine height-4.97 cm; uterine width-6.42 cm; uterine 

body-17.54 cm; uterine volume- 102.55 cm2; b– longitudinal scan: uterine 

length-6.15 cm; uterine height-4.97 cm 
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3. Results 

The presence of adenomyosis was noted in 37 (54.4%)  

and myoma in 16 (23.5%) women. No significant increase in 

uterine size was observed in the studied group of patients.   

In 59 (86.7%) women the uterus was of normal size or   

with signs of involution. Uterus had smooth clear contours  

in most cases. In 12 (17.6%) cases the uterine contour was 

lumpy, which was explained by the subserosal location of 

myomatous nodules. The uterine cavity was dilated with  

the presence of anechogenic contents in 8 observations. But 

this echographic sign is not pathognomonic for endometrial 

cancer (Fig. 2). 

 

a. 

 

b. 

Figure 2.  Transvaginal ultrasound: Endometrial hyperplasia. A 68 year 

old female patient, menopausal for 16 years. Altered endometrium is 

visualized. a - B-mode; endometrial thickness is 24 mm, contour is smooth, 

echogenicity is reduced, echostructure is heterogeneous; b - Color Doppler 

mapping; enhancement of subendometrial and intraendometrial blood flow 

Endometrial thickness between 7-10 mm was observed  

in 34 (50.0%) cases; 11-16 mm - in 14 (20.5%) women; 

17-23 mm - in 10 (14.7%) patients; and 24-30 mm - in     

3 (4.4%) women.  

Endometrial thickness of more than 40 mm was observed 

in 7 (10.3%) patients. In the majority of patients the endometrium 

had increased echogenicity. Diffusely heterogeneous 

echostructure with alternating areas of increased and decreased 

echogenicity was detected in 53 (77.9%) patients (Fig. 3).  

 

a. 

 

b. 

Figure 3.  Transvaginal ultrasound: endometrial hyperplasia. When the 

endometrial thickness is more than 30 mm, the endometrium has a "spotted" 

appearance due to the presence of zones of decreased and increased 

echogenicity. a – B-mode: Formation of the endometrium with uneven 

contours, heterogeneous echostructure, increased echogenicity, thickness  

30 mm; b – endometrial formation on a longitudinal scan of the uterus 

Analysis of the histopathologic report showed that 28 

(41.2%) patients had no invasion into the myometrium; 

invasion of the uterine wall less than half of its thickness was 

verified in 19 (27.9%) cases and more than half of the uterine 

wall thickness in 15 (22.1%) women. Cervical invasion  

was detected in 6 (8.8%) patients. Metastatic lesion (spread 

to appendages, regional and retroperitoneal lymph nodes) 

was confirmed in 35.3% of patients. Liver metastases were 

diagnosed in 3 (4.4%). These findings were confirmed by 

magnetic resonance imaging. 

4. Discussion 

Noteworthy is the change in the nature of the echo picture 

of the endometrium depending on its size. According to our 

observations, when the endometrium thickness was up to 

15-18 mm, the echostructure was visualized as hyperechogenic, 

whereas when the thickness increased to 25-30 mm, it became 

more heterogeneous due to the visualization of regular and 

irregular shaped cavity inclusions. It gives the endometrium 

a heteroechogenic appearance. 
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Thus, it was observed that ultrasonographic features of 

endometrial cancer such as echostructure and echogenicity 

varied according to tumor size and stage of the disease. The 

larger the size of the tumor and the greater the degree of 

invasion into the myometrium, the more heterogeneous the 

structure is.  

There were 10 (14.7%) observations with false negative 

result due to the presence of microinvasive cancer. Tumor 

structures in the projection of the uterine cavity were not 

visualized in this group of patients. We noted diffuse 

uniform or irregular thickening of M-echo along the entire 

length of the uterine cavity during transabdominal examination. 

However, it was not possible to speak more precisely about 

the localization, tumor shape and degree of invasion. It may 

be due to the anatomical features of the uterus, the growth 

pattern of endometrial cancer, and the limited capacity of the 

transabdominal method.  

 

a. 

 

b. 

Figure 4.  Hyperplasia of the endometrium, hematometra. Transvaginal 

ultrasound, CDS-mode: high-speed low-resistance intratumoral blood flow 

is visualized: maximum systolic velocity (PS)-38.60 cm/s, end diastolic 

velocity (ED)-30.41 cm/s, resistance index (IR)- 0.21. a – increased 

vascularization in the endometrial formation; b – formation of the 

endometrium against the background of an enlarged uterine cavity 

In our opinion, a more promising method for determining 

the degree of tumor invasion into the myometrium is a 

comprehensive transvaginal ultrasound examination in the 

modes of color Doppler scanning (CDS) and elastography. 

This method is simple, accessible, highly informative, 

allowing echographic differential diagnostics of various 

types of uterine oncopathology. 

An important sign of tumor invasion into myometrium is 

the definition of endometrial contours and the presence of a 

hypoechogenic rim defining the border between the tumor 

and myometrium. On histologic examination, this area   

was represented by infiltrative changes around glandular 

elements of highly differentiated cancer. The endometrium 

had a heterogeneous structure. Thinning of myometrium and 

infiltrative changes in the form of hypoechogenic rim were 

observed. 

The next stage of the study was to perform qualitative and 

quantitative Doppler imaging. Color mapping mode allowed 

us to evaluate the presence of blood flow, the localization 

(peripheral or central) and the number of color loci. Spectral 

Dopplerometry was performed to measure three main blood 

flow parameters: arterial (Vmax) and venous flow velocity 

(VVmax) and the nature of the resistance index (RI) in the 

uterine arteries and in the tumor area (Fig. 4). 

In the power Doppler mode, it is possible to visualize 

blood flow in the smallest vessels up to the microcirculatory 

system. Measurements were carried out repeatedly in the 

largest possible number of available color loci.  

Color and power mapping data were compared with the 

results of histological examination of the endometrium 

obtained during diagnostic curettage or after hysterectomy.  

We chose the blood flow scale to evaluate the intensity of 

intratumoral hemodynamics. We registered the number of 

color signals from the vessels of the neoplasm in four still 

frames (Fig. 5): 

1.  blood flow in the absence of color loci in the formation 

was taken as “Zero”; 

2.  “scarce” intratumoral blood flow was represented by 

single color signals from vessels - no more than 5 (in 

one plane); 

3.  “moderately pronounced” corresponded to 5-10 color 

signals;  

4.  “increased blood flow” - with more than 10 color 

signals from vessels. 

Color Doppler sonography revealed a scattered type of 

blood supply to the uterus, along the vascular bundle, as well 

as neovascularization of the endometrium with a "mosaic" 

form of mapping and a low level of peripheral resistance of 

newly formed vessels. A frequency filter of 100 and 50 Hz 

was used for uterine arteries, and for arcuate and intratumoral 

vessels at a Doppler beam reference volume size of 4 and 2 

mm, respectively. 

Intratumor blood flow could not be registered in 21 

(30.8%) patients with endometrial thickness less than 8 mm. 

The reason for it could be the removal of small size tumor as 

a result of preliminary diagnostic scraping of the uterine 

cavity and the occurrence of malignant process on the 

background of endometrial atrophy in highly differentiated 

adenocarcinoma stage Ia. 
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Table 2.  Hemodynamic parameters in endometrial cancer 

Hemodynamic 

parameters 

Well-differentiated 

adenocarcinoma 

(n = 38) 

Moderately differentiated 

adenocarcinoma 

(n = 14) 

Poorly differentiated 

adenocarcinoma 

(n = 16) 

Vmax (cm/s) 15.8 ± 0.5 22.5 ± 0.6 38.9 ± 0.8 

VV max (cm/s) 10.6 ± 0.2 12.9 ± 0.8 14.1 ± 0.5 

RI 0.44 ± 0.01 0.37 ± 0.02 0.31 ± 0.04 

 

 

a. 

 

b. 

Figure 5.  Endometrial hyperplasia, atypical vascular proliferation. 

Transvaginal ultrasound, CDS-mode. a. – A 58-year-old patient, asymptomatic 

course of the disease. Transverse uterine scan. Moderate blood flow; b. – A 

63-year-old patient with complaints of profuse uterine bleeding. Transverse 

scan of the uterus. Increased blood flow in the subendometrial and 

intraendometrial region of the uterus 

The remaining 47 women had low resistance high-velocity 

blood flow, both within the tumor and in its periphery. The 

study of blood circulation peculiarities depending on the 

degree of histologic differentiation of uterine body cancer 

revealed a number of regularities. Thus, the study showed 

that as the degree of differentiation decreases, there was a 

change in the blood circulation parameters along with an 

increase in intratumoral blood flow, the vascular resistance 

parameters decreased (Tab. 2). 

Several ultrasound features that may indicate malignant 

endometrial morphology and tumor invasion into the 

myometrium were identified: 

  heterogeneity of endometrial structure; 

  higher echogenicity of endometrium compared to 

myometrium; 

  an area of reduced echogenicity around the tumor, 

defining the endometrial formation; 

  uneven, “eaten” contour, penetrating the myometrium 

to different depths; 

  high-velocity, low-resistance intratumoral blood flow, 

as well as increased blood flow in the uterine arteries and 

its branches. 

5. Conclusions 

Malignant transformation of the endometrium is 

distinguished by the presence of neovascularization of the 

neoplasm: intense central and peripheral tumor blood flow, 

chaotic arrangement of vessels with a low level of peripheral 

vascular resistance.  

Ultrasound examination using color Doppler mapping, 

energy Doppler, and pulsed Dopplerometry does not allow 

preoperative evaluation of tumor histotype. However, the 

level of vascularization of the process revealed using color 

Doppler ultrasonography allows to predict the growth rate of 

the detected neoplasm. 

Thus, the conducted study showed that the complex use of 

multiparametric ultrasound techniques (B-mode, color Doppler 

imaging, EC) is highly informative and should be used in the 

differential diagnostics of endometrial cancer in the preoperative 

period.  

Joint application of B-mode and Doppler techniques 

allows to reliably evaluate the heterogeneity of the structure 

of endometrial tumor process, reliably measure the size of 

volumetric formations, perform differential diagnostic 

manipulations and to determine the expediency of surgical 

intervention.  
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