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Abstract: The present study was aimed to compare application of contrast enhanced ultrasound (CEUS) in diagnosis of endometrial carcinoma (EC) and endo-
metrial hyperplasia (EH). A total of 81 patients with EC and simple EH were selected in this study. Among all patients, 39 cases were diagnosed as EC and 42 
cases were diagnosed with EH. All patients were diagnosed by CEUS examination. The diagnosis of EC and EH was also confirmed by endometrial biopsy. CEUS 
was conducted for all patients. Eendometrial thickness was measured and the mean arrival time, time-to-peak, enhancement time, arrival intensity, peak intensity, 
enhancement intensity, rising rate, washout half-time and clearance half-time were recorded. Myometrial invasion was categorized into 2 stages <50% and >50%. 
No significant difference was observed in clinical basis between the two groups. Endometrial thickness of EC was significantly higher than that of EH, P<0.05. 
Results of CEUS parameters showed that in EC patients, all values of arrival time, time-to-peak, washout half-time and clearance half-time were all shorter in 
EC group compared with those in EH patients, P<0.05. And values of peak intensity, enhancement intensity, and rising rate were also lower in EC patients than 
those in EH patients, P<0.05. Diagnostic accuracy of CEUS in myometrial invasion for EC was shown showed that 26 of 30 cases were diagnosed as myometrial 
invasion <50% by CEUS and 7 of 9 cases were diagnosed as myometrial invasion >50%. The total diagnostic accuracy of CEUS is 82.62% (33/39). We conducted 
a comparison study to analyze different diagnostic effects of CEUS for EC and EH. The study may give more clinical basic data in the field of CEUS application 
in diagnosis of EC and can give a reference to the difference between EC and EH.
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Introduction

Endometrial carcinoma (EC) is one of the most com-
mon gynecological cancer which usually occurs in peri-
menopausal women around 50 years old (1,2). In 2012, 
the number of newly diagnosed EC cases in Europe was 
nearly 100,000, with an age standardized incidence of 
13.6 per 100,000 women (3). During the years, the inci-
dence rate of EC shows a rising tendency and the 5-year 
survival rate decreased gradually (4). Most patients 
with EC are diagnosed as stage I, thus preoperative 
assessment will be helpful to treatment for EC. Com-
mon diagnostic methods, such as curettage scraping (5), 
hysteroscopy (6), MRI (7), PET/CT (8) or traditional 
transvaginal ultrasound (9), all have their advantages as 
well as their insufficiency. However, the rates of mis-
diagnosis and missed diagnosis are still very high (10). 
For example, in clinical, EC is easy to be confused with 
endometrial hyperplasia (EH), which is defined histolo-
gically as abnormal over growth of endometrial glands 
(11). 

Recently, contrast-enhanced ultraultrasound (CEUS) 
has attracted scholars’ attention for its potential in dia-
gnosis of EC. CEUS uses a microbubble contrast agent, 
such as SonoVue or Levovist, and has been applied in 
the discrimination of benign from malignant adnexal 
masses and its application is now gradually getting 
more and more widely (12,13). During the past 10 years, 

CEUS has been significantly improved the diagnostic 
test accuracy of ultraultrasound in examining gynecolo-
gical diseases, such as ovarian tumors (14). Application 
of CEUS to determine myometrial invasion and can-
cer stage in EC has also been reported in recent years; 
however relevant studies are still very inadequate. In 
the present study, we conducted a comparison study to 
analyze the diagnostic efficacy of CEUS in EC and EH.

Materials and Methods

Subjects
A total of 81 patients with endometrial carcinoma 

and simple endometrial hyperplasia who went to Second 
Affiliated Hospital of Fujian Medical University during 
2011~2016 were selected in this study. Among the pa-
tients, 39 were diagnosed as EC and 42 were diagnosed 
with EH. All patients were diagnosed by CEUS exami-
nation. The diagnosis of EC and EH was also confirmed 
by endometrial biopsy. Patients who had a history of 
radiochemotherapy treatment, hypertension, and heart 
disease or drug allergies were excluded. Detailed clini-
cal basic information was shown in Table 1. The study 
protocol was approved by Ethics Committee of Second 
Affiliated Hospital of Fujian Medical University. Writ-
ten informed consent was obtained from all patients.       
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Contrast enhanced ultrasound 
Contrast-enhanced ultrasound was conducted by 

two experienced sonographers. The diagnostic ultra-
sound system was Philips ATL 3000 ultrasound system 
(ATL 3000; Phillips Healthcare, Bothell, WA) which 
was equipped with a 4-8 MHz transvaginal transducer 
using a low mechanical index (<0.1). Contrast-speci-
fic imaging mode was used for postcontrast scanning. 
Before CEUS, Regular ultrasound was performed for 
all patients. All ultrasound scans were saved in the hard 
drive of the machine in digital imaging. 

The contrast agent used in this study was SonoVue 
(Bracco, Geneva, Switzerland), which mainly contained 
sulfur hexafluoride gas microbubbles with a phospholi-
pid monolayer coating. Before the examination, a 20-G 
cannula was used to obtain venous access. The agent 
diluted prior in 5 ml of 0.9% saline was administered 
at a concentration of 8 microlitres/ml followed by an 
additional 5 ml of physiologic saline solution to flush 
the cannula. The dose of SonoVue injection was 2.4 ml.

Color Doppler flow imaging was used to detect the 
tumor’s nutrient blood signal and the endometrial neo-
plasms were characterized by heterogeneous echo pat-
terns within the uterine cavity, with or without myome-
trial invasion. The endometrial thickness was measured 
as the maximum diameter of the endometrium in the 
midsagittal plane. Myometrial invasion was measured 
from the endometrial myometrial interface to the dee-
pest edge of the tumour extension into the myometrium 
and was categorized into 2 stages <50% and >50% (15). 
Following parameters were recorded or calculated: The 
mean arrival time, the time interval from administra-
tion of the contrast agent to its visual observation in the 
tumour vessels; time-to-peak; enhancement time, peak 
time to arrival time; arrival intensity, peak intensity; en-
hancement intensity, peak intensity to arrival intensity; 
rise time and rising rate, enhancement intensity/enhan-
cement time, washout half-time and clearance half-time. 

Statistical analysis   
The measurement data was expressed by mean ± SD. 

Enumeration data were analyzed by chi square test and 
independent continuous variables were compared using 
the Student t-test. It was considered to be statistically 
significant when P-value was less than 0.05. All calcu-
lations were made using SPSS 18.0.

Results

Basic clinical information  
A total of 39 patients were diagnosed with EC with 

the mean age of 58.43±7.12 years, while the 42 EH 
patients had a mean age of 56.34±6.81 years. All other 
characteristics including weight, body mass index, nul-
liparity rate and postmenopausal rate showed no signifi-

cant difference between the two groups (Table 1).

Comparison of CEUS results for EC and EH 
As shown in Table 2, endometrial thickness of EC 

was significantly higher than that of EH, P<0.05 (Fi-
gure 1). CEUS parameters were also compared. Results 
showed that in EC patients, arrival time was earlier 
than that in EH patients, P<0.05. What's more, values 
of time-to-peak, washout half-time and clearance half-
time were all shorter in EC group compared with those 
in EH patients, P<0.05. Values of peak intensity, enhan-
cement intensity, and rising rate were also lower in EC 
patients than those in EH patients, P<0.05.

Comparison of Pathology Results and CEUS of myo-
metrial invasion for EC

Diagnostic accuracy of CEUS in myometrial inva-
sion for EC was shown in Table 3. Results showed that 
26 of 30 cases were diagnosed as myometrial invasion 

Groups EC (n=39) EH (n=42)
Age, years 58.43±7.12 56.34±6.81
Weight, kg 65.33±10.54 63.16±10.28

Body mass index, kg/m2 26.47±5.88 25.32±6.14
Nulliparity 14 (35.9%) 16 (38.1%)

Postmenopausal status 26 (66.7%) 29 (69.0%)

Table 1. clinical basic information of the two groups of patients.

Groups  EC EH
endometrial thickness, cm  1.93±0.24* 1.31±0.48
mean arrival time, second 14.32±3.21* 16.21±5.46

time-to-peak, second 22.44±4.39* 25.65±5.14
washout half-time, second 69.64±18.53* 74.85±16.46

clearance half-time, 
second 79.13±12.35* 88.32±14.17

peak intensity, dB 28.37±6.82* 31.66±6.19
enhancement intensity, dB 20.57±5.64* 22.15±5.11

rising rate, dB/second 1.94±0.18* 2.27±0.32

Table 2 endometrial thickness and CEUS parameters in EC and EH 
patients.

*P<0.05, compared with the EH group.

Figure 1. CEUS sound image for EC and EH. A. endometrial car-
cinoma; B. endometrial hyperplasia.

CEUS diagnosis
Histological stage

Total
<50% (n=30) >50% (n=9)

<50% 26 2 28
>50% 4 7 11

Table 3. Diagnostic accuracy of CEUS in myometrial invasion for 
EC.

Figure 2. CEUS sound image for EC. A. Myometrial invasion 
<50% in endometrial carcinoma. B. Myometrial invasion >50% in 
endometrial carcinoma.
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difference between EC and EH in diagnosis by CEUS. 

Ethics, consent and permissions
Ethical approval was given by the medical ethics com-
mittee of The Second Hospital of Hebei Medical Uni-
versity. 



91

Contrast enhanced ultrasound in diagnosis.

Cell Mol Biol (Noisy le Grand) 2018 | Volume 64 | Issue 11 

Qichen Su et al.

Gynecology. 2012; 19(5):562-571.
12. Lencioni R, Piscaglia F, Bolondi L. Contrast-enhanced ultra-
sound in the diagnosis of hepatocellular carcinoma. La radiologia 
medica. 2015; 48(7):848-57. 
13. Dietrich C F, Averkiou M A, Correas J M, et al. An EFSUMB in-
troduction into Dynamic Contrast-Enhanced Ultrasound (DCE-US) 
for quantification of tumour perfusion. Ultraschall in Der Medizin. 
2012; 33(4):344-51.
14. Wang J, Lv F, Fei X, et al. Study on the Characteristics of 
Contrast-Enhanced Ultrasound and Its Utility in Assessing the Mi-
crovessel Density in Ovarian Tumors or Tumor-Like Lesions. Inter-
national Journal of Biological Sciences. 2011; 7(5):600-6.
15. Song Y, Yang J, Liu Z, et al. Preoperative evaluation of endo-
metrial carcinoma by contrast-enhanced ultrasonography. Bjog 
An International Journal of Obstetrics & Gynaecology. 2009; 
116(116):294-8.
16. Lencioni R, Piscaglia F, Bolondi L. Contrast-enhanced ultra-
sound in the diagnosis of hepatocellular carcinoma. La radiologia 
medica. 2015; 48(7):848-857.

17. Zhu X S, Gao Y H, Wang S S, et al. Contrast-enhanced ultra-
sound diagnosis of splenic artery steal syndrome after orthotopic 
liver transplantation. Liver Transplantation. 2012; 18(8):966.
18. Qiu L, Zhang X, Liu D, et al. Contrast-Enhanced Ultrasonogra-
phy Diagnostic Evaluation of Esophageal Varices in Patients With 
Cirrhosis. Ultrasound Quarterly. 2015; 32(2).
19. Zhou X D, Ren X L, Zhang J, et al. Therapeutic response assess-
ment of high intensity focused ultrasound therapy for uterine fibroid: 
utility of contrast-enhanced ultrasonography. European Journal of 
Radiology. 2007; 62(2):289-294.
20. Liu Y, Xu Y, Cheng W, et al. Quantitative contrast-enhanced 
ultrasonography for the differential diagnosis of endometrial hy-
perplasia and endometrial neoplasms. Oncology Letters. 2016; 
12(5):3763-3770.
21. Liu Z Z, Jiang Y X, Dai Q, et al. Imaging of endometrial carci-
noma using contrast-enhanced sonography. Journal of Ultrasound in 
Medicine Official Journal of the American Institute of Ultrasound in 
Medicine. 2011; 30(11):1519-1527.


