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ABSTRACT 
Aim: The aim of the present study is to evaluate the diagnostic value of blood flow measurements in spiral artery by 
transvaginal Colour Doppler Sonography (CDS) in predicting endometrial tumors. Material & Methods: A prospective 
observational study was carried out at Department of radiology and secondary data of patients is collected from the 
Obstetrics and Gynaecology department. 200 patients presenting with abnormal uterine bleeding and requiring endometrial 
assessment were included. Results: Mean age, parity, and endometrial thickness of the participants were 45.15±2.58 years, 
3.2 ± 2.14 and 12.46±6.34 mm respectively. The histopathological diagnoses were as follows; 84 cases (42%) endometrial 
polyp, 18 cases (8%) endometrial hyperplasia, 24 cases (12%) submucous myoma, 16 cases (8%) endometrium cancer, and 

60 cases (30%) nonspecific findings. There were significant correlations between spiral artery PI and different endometrial 
histopathological pictures. There were significant correlations between spiral artery RI and different endometrial disease 
conditions (tumors). Conclusion: Endometrial spiral artery Doppler changes were strongly associated with the existing 
endometrial tumors and diseases among the study participants. 
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INTRODUCTION 

Endometrial cancer (EC) ranks as the sixth most 

prevalent cancer among women globally and is the 

most frequent malignant gynaecological condition in 

postmenopausal women due to the rise in life 

expectancy. According to GLOBOCAN's estimation 

for the year 2020, there were approximately 417,000 

new cases and 97,000 fatalities. Furthermore, the 

number of cases has risen in numerous countries 1. 

There is a direct correlation between the age of a 
woman experiencing postmenopausal bleeding (PMB) 

and her chance of developing endometrial cancer 

(EC). 2 Fortunately, surgical intervention can cure 

95% of EC stage I cases, resulting in a 5-year survival 

rate of 85-91%. Additionally, vaginal bleeding is a 

common symptom in around 90% of EC cases. PMB, 

or postmenopausal bleeding, is characterized by 

vaginal bleeding that occurs after a woman has gone 

without menstruation for more than 12 months 2, 3. 

Postmenopausal bleeding (PMB) is an initial 

indication of endometrial cancer (EC), with around 

10% of cases of PMB being associated with EC. 

Overall, the occurrence of malignant endometrial 

pathology is four times higher in women who have 

bleeding compared to those who do not 4. 

Presently, a variety of modalities for examining the 

uterus have been utilized, encompassing both invasive 
and non-invasive techniques. Nevertheless, invasive 

procedures and costly methods are not appropriate for 

healthcare centers in low to middle-income nations. 

Ultrasound has gained widespread acceptance as the 

primary method for addressing gynaecologic issues 

due to its dependable nature and widespread 

availability. Specifically, the Doppler ultrasound can 
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precisely identify the blood flow within a tumor 5. The 

low values of the resistance index (RI), pulsatility 

index (PI), and peak systolic velocity (PSV) of the 

uterine artery (UtA) are linked to the presence of 

malignancy 6, 7. The utilization of Grey scale 
ultrasound in conjunction with transvaginal colour 

Doppler ultrasound (TV-CDU) is valuable in 

differentiating between benign endometrium and 

endometrial malignancy. Additionally, this technique 

can assist in distinguishing between low-grade and 

high-grade cancers, as well as assessing the extent of 

tumor invasion prior to surgery 8. Nevertheless, the 

use of this combination continues to be a subject of 

debate and disagreement among various research 

investigations 9. 

Colour Doppler sonography, a non-invasive and 

straight forward technique, is valuable in 
differentiating endometrial lesions, aiding in 

determining the need for intrusive tests, and 

strategizing the appropriate invasive approach to be 

utilized. Endometrial carcinoma is the predominant 

tumor affecting the female reproductive system 10. 

Endometrial thickening is an indeterminate indication 

of endometrial cancer 11. Therefore, using colour 

Doppler sonography (CDS) on the genital vasculature 

can enhance the accuracy of transvaginal sonography 

(TVS) in detecting and predicting endometrial cancers 

12. 
The study aimed to evaluate the diagnostic 

significance of sub endometrial spiral artery blood 

flow parameters in predicting underlying endometrial 

tumors and diseases. 

 

MATERIAL & METHODS 
This is a Hospital based prospective observational 

study which is carried out at Department radiology 

with the help of secondary data from obstetrics and 

Gynaecology department over a period of one year 

since January 2023 to January 2024. 200 patients 

presenting with abnormal uterine bleeding and 
requiring endometrial assessment were included. 

 

EXCLUSION CRITERIA 

Pregnancy, Pelvic inflammatory disease, Cervicitis,

Genital tumor, Systemic diseases causing abnormal 

uterine bleeding, Intrauterine device use and Use of 

drugs affecting uterine vasculature such as hormonal 

therapy, oral contraceptives or tamoxifen during the 

previous 3 months. 
 

METHODOLOGY 
This study is conducted according to the guidelines 

for clinical studies described in the Declaration of 

Helsinki. All patients gave oral and written informed 

consent prior to the examination. The patients were 

examined prospectively by standard B-mode TVS and 

CDS in the mid-follicular phase. Histopathologic 

examination was performed in the pathology 

laboratory of our hospital. All ultrasound scans were 

performed by the same examiner to avoid 

interobserver variability. All women were examined 
firstly using conventional gray-scale TVS with a 5.0-

MHz transvaginal probe in the lithotomy position with 

an empty bladder. The uterus was thoroughly assessed 

in coronal and sagittal planes using a esaote 2D 

machine. Endometrial double layer thickness, 

structure and echogenicity were noted. Endometrial 

double layer width is measured at the thickest portion 

of the longitudinal section. Then, vascularization of 

the uterus is visualized with colour Doppler 

technique. Blood flow velocity waveforms were 

evaluated in the spiral arteries at the sub endometrial 
region that is within 1 mm of the originally defined 

myometrial-endometrial contour 13. The results of the 

examinations were compared with the histologic 

diagnosis of the endometrial specimen. The primary 

outcome measures were spiral artery Pulsatility index 

(PI) and spiral artery resistive index (RI). 

 

STATISTICAL ANALYSIS 

Statistical calculations were undertaken using SPSS 

version 22. Categorical data were compared using the 

chi-square test. Kruskal Wallis test was used to 

compare the parameters with abnormal dissociation 
between the groups for descriptive statistical methods 

as well as quantitative data. Result assumed to be 

statistically significant if the P value of each 

respective test was ≤ 0.05. 

 

RESULTS 

Table 1: Demographic and clinical variables among the study participants 

Variables Mean ± SD 

Age (years) 45.15±2.58 

Gravity 4.3 ± 3.57 

Parity 3.2 ± 2.14 

Hemoglobin concentration (g/dl) 12.52 ± 1.86 

Endometrial thickness (mm) 12.46±6.34 

Mean age, parity, and endometrial thickness of the participants were 45.15±2.58 years, 3.2 ± 2.14 and 

12.46±6.34 mm respectively. 

 

Table 2: Histological diagnosis of all study participants 

Histological diagnosis N% 

Endometrial polyp 84 (42) 

Endometrial hyperplasia 16 (8) 
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Submucous fibroid 24 (12) 

Endometrium cancer 16 (8) 

Nonspecific findings 60 (30) 

 

The histopathological diagnoses were as follows; 84 

cases (42%) endometrial polyp, 18 cases (8%) 

endometrial hyperplasia, 24 cases (12%) submucous 

myoma, 16 cases (8%) endometrium cancer, and 60 

cases (30%) nonspecific findings. 

 

Table 3: Comparison of the pulsatility indices (PI) of spiral artery between endometrial tumor and other 

pathologies 

Endometrial histology 
Spiral Artery PI 

Mean ± SD 
P Value 

Endometrial polyp 0.55±0.05 0.001 

Endometrial hyperplasia 1.36±0.34 0.001 

Submucous fibroid 1.06±0.44 0.001 

Endometrium tumors 1.16±0.46 0.001 

Nonspecific findings 1.12±0.56 0.005 

 

There were significant correlations between spiral 

artery PI and different endometrial histopathological 

pictures. 

 

Table 4: Comparison of the spiral artery resistive indices between endometrial tumor and other 

pathologies 

Endometrial histology 
Spiral Artery PI 

Mean±SD 
P Value 

Endometrial polyp 0.46±004 0.001 

Endometrial hyperplasia 0.72±0.18 0.001 

Submucous fibroid 0.55±0.17 0.001 

Endometrial tumor 0.57±0.14 0.005 

Nonspecific findings 0.54±0.15 0.055 

 

There were significant correlations between spiral 

artery RI and different endometrial histopathological 

pictures. 

 

 
 

Determination of bilateral uterine arteries the Doppler 

window was opened from 1.5–2.0 mm. The Doppler 

angle between the ultrasound beam and the vascular 

direction was <20 degree. RI, PI, and PSV index were 

automatically calculated from three consecutive 
waveforms. RI, resistance index; PI, pulsatility index; 

PSV, peak systolic velocity. 

 

DISCUSSION 

Transvaginal sonography has demonstrated high 

accuracy in excluding endometrial cancer in women 

who experience postmenopausal bleeding. A recent 

meta-analysis has shown that the risk of endometrial 

cancer is minimal when the double-layer endometrial 

thickness, as determined by transvaginal sonography, 
is less than 5 mm. Fourteen Nevertheless, endometrial 

thickening is a nonspecific observation that can arise 

from various causes, including cancer, polyps, 

hyperplasia, or even endometrial cystic atrophy. 

Transvaginal color Doppler allows for a direct 
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evaluation of the blood flow in the uterus and 

endometrium 15. Endometrial carcinoma is the most 

prevalent type of cancer, but malignant tumors of the 

myometrium are seldom. Endovaginal 

ultrasonography (EVU) is the preferred imaging 
technique for the initial assessment of women 

experiencing uterine bleeding during the post or 

perimenopausal period, as well as intermenstrual 

bleeding. Endometrial cancer can be effectively ruled 

out in postmenopausal women with irregular bleeding 

if the endometrial thickness is less than 4 mm. This 

method has a sensitivity rate of 94.8% and a 

specificity rate of 46.7% 16, 17. 

The average age, number of previous pregnancies, and 

thickness of the endometrium in the individuals were 

45.15±2.58 years, 3.2 ± 2.14, and 12.46±6.34 mm, 

respectively. The histological diagnosis were as 
follows: 84 cases (42%) were diagnosed as 

endometrial polyp, 18 cases (8%) as endometrial 

hyperplasia, 24 cases (12%) as submucous myoma, 16 

cases (8%) as endometrium tumors, and 60 cases 

(30%) had nonspecific features. There were strong 

associations observed between the pulsatility index 

(PI) and resistance index (RI) of spiral arteries and 

various types of endometrial histologies. Recently, 

numerous researches have been conducted on the 

evaluation of the uterine cavity using gynaecologic 

Doppler ultrasound. Ernest et colleagues conducted a 
study to examine the correlation between uterine 

blood flow and blood flows in the endometrium and 

sub endometrium, both in stimulated and spontaneous 

menstrual cycles 18. Several researchers have also 

investigated the impact of various drugs on the blood 

flow in the uterine artery and endometrium 19-21. 

This study focused on examining the vascularization 

of the endometrium and myometrium using Doppler 

sonography. Endometrial polyps, fibroids, and 

endometrial cancer have been associated with several 

discriminatory vascular patterns 22-24.Epstein et al. 25 

discovered that power Doppler can aid in accurately 
diagnosing endometrial cancer in women 

experiencing postmenopausal haemorrhage who have 

an endometrial thickness more than 5 mm. Samulak et 

al. conducted a study to assess the maximum end-

diastolic velocity of blood flow in the uterine artery, 

the time-averaged maximum velocity of blood flow 

(TAMXV), and the peak systolic velocity of blood 

flow in women experiencing postmenopausal 

haemorrhage. Despite being statistically insignificant, 

the values were observed to be the greatest in the 

carcinoma group and the lowest in the control group 

26. This indicates reduced resistance to the flow of 

blood in malignant growths. Englert-Golon et al. 

found that patients with endometrial cancer had 

considerably lower pulsatility index (PI) and 

resistance index (RI) in the endometrial vasculature 

and uterine arteries compared to patients with 

endometrial hyperplasia. Additionally, patients with 

endometrial cancer had significantly greater time-

averaged maximum velocity (TAMXV) in the 

endometrial vessels and uterine arteries. This was 

reported in a study by Englert-Golon et al. 27. 

The current investigation demonstrated an association 

between the pulsatility index (PI) and resistance index 

(RI) of the spiral artery and the presence of 
endometrial tumor. Patients diagnosed with 

endometrial tumor had significantly reduced spiral 

artery pulsatility index (PI) and resistance index (RI) 

compared to those without malignant histology. 

Patient with endometrial tumor and hyperplasia 

exhibited a notably increased endometrial thickness. 

 

CONCLUSION 

To summarize, there is a strong association observed 

between endometrial tumors and diseases in relation 

with alterations in the endometrial spiral arteries. 

Currently, the use of Doppler ultrasound as a 
diagnostic test is not approved, despite the fact that 

patients with malignant endometrial lesions show 

decreased impedance in the blood flow of the spiral 

arteries. Nevertheless, as technology progresses, 

colour Doppler sonography has the potential to 

supplement invasive diagnostic techniques for 

diagnosing endometrial tumors and diseases. 
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