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Abstract
BACKGROUND 
Coronary heart disease (CHD) causes many adverse cardiovascular events and 
poses a threat to the patient’s health and quality of life.

AIM 
To evaluate ultrasonography for evaluation of cardiac function and lesion degree 
in patients with CHD.

METHODS 
A total of 106 patients with CHD (study group) and 106 healthy individuals 
(control group) in our hospital from March 2019 to September 2020 were selected 
for this study. All subjects were examined by ultrasound, and the mitral orifice’s 
early-to-late diastolic blood flow velocity ratio (E/A), left ventricular end-diastolic 
volume (LVDd), and left atrial diameter (LAD) were measured. Values were 
compared between the study group and healthy group, and the correlation 
between the ultrasonic parameters of patients with different cardiac function 
grades and the degree of CHD were assessed. In addition, the ultrasonic 
parameters of patients with different prognoses were compared after a follow-up 
for 6 mo.

RESULTS 
E/A (1.46 ± 0.34) of the study group was smaller than that of the control group 
(1.88 ± 0.44), while LVDd (58.24 ± 5.05 mm) and LAD (43.31 ± 4.38 mm) were 
larger (48.15 ± 3.93 and 34.94 ± 2.81, respectively; P < 0.05). E/A for patients with 
grade III disease (1.41 ± 0.43) was smaller and their LVDd (60.04 ± 4.21 mm) and 
LA (44.16 ± 2.79 mm) were larger than those in patients with grade II disease (1.71 
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± 0.48, 52.18 ± 3.67 mm, and 39.68 ± 2.37, respectively; P < 0.05). Patients with 
grade IV disease had smaller E/A (1.08 ± 0.39) and larger LVDd (66.81 ± 5.39 mm) 
and LAD (48.81 ± 3.95 mm) than patients with grade II and III disease (P < 0.05). 
In patients with moderate disease, E/A (1.44 ± 0.41) was smaller and LVDd (59.95 
± 4.14 mm) and LAD (45.15 ± 2.97 mm) were larger than in patients with mild 
disease (1.69 ± 0.50, 51.97 ± 3.88 and 38.81 ± 2.56 mm, respectively; P < 0.05). In 
patients with severe disease, E/A (1.13 ± 0.36) was smaller and LVDd (67.70 ± 6.11 
mm) and LAD (49.09 ± 4.05 mm) were larger than in patients with moderate 
disease (P < 0.05). E/A was negatively correlated with cardiac function classi-
fication and disease severity, while LVDd and LAD were positively correlated 
with cardiac function classification and disease severity (P < 0.05). E/A (1.83 ± 
0.51) for patients with good prognosis was higher than that for those with poor 
prognosis (1.39 ± 0.32), while LVDd (49.60 ± 4.39 mm) and LAD (36.13 ± 3.05 mm) 
were lower (P < 0.05).

CONCLUSION 
The ultrasonic parameters of patients with CHD are abnormal, and differ 
significantly in patients with different cardiac function grades, lesion degree, and 
prognosis.

Key Words: Ultrasonography; Left ventricular end-diastolic volume; Left atrial diameter; 
Coronary heart disease; Cardiac function

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This article confirms that patients with coronary heart disease have abnormal 
ultrasound examination parameters, and there are significant differences in these 
parameters among patients with different levels of cardiac function, disease severity, 
and prognosis. Therefore, ultrasound can be used to assess the condition and prognosis 
of the disease.

Citation: Zhang JF, Du YH, Hu HY, Han XQ. Ultrasonographic assessment of cardiac function 
and disease severity in coronary heart disease. World J Clin Cases 2021; 9(28): 8366-8373
URL: https://www.wjgnet.com/2307-8960/full/v9/i28/8366.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i28.8366

INTRODUCTION
Coronary heart disease (CHD), a clinical multiple cardiovascular disease mainly 
caused by coronary artery atherosclerosis[1], leads to vascular lumen obstruction or 
stenosis and, eventually, to myocardial hypoxia and ischemia. CHD causes many 
adverse cardiovascular events and, without timely intervention, poses a threat to the 
patient’s health and quality of life [2-4]. The incidence of CHD has recently increased, 
creating an urgent social and public health problem.

Early diagnosis and evaluation of CHD are important to guide clinical treatment 
and help improve prognosis of patients[5,6]. Ultrasound has been widely used in the 
diagnosis and treatment of cardiovascular diseases and has the advantage of being a 
simple, low-cost, noninvasive procedure. With the continuous development and 
improvement of ultrasonic diagnosis and treatment technology, it is readily tolerated 
by the majority of patients, and its use is increasing[7,8].

Therefore, this study sought to explore the usefulness of ultrasound in the 
evaluation of cardiac function and lesion degree in patients with CHD.

MATERIALS AND METHODS
Selection criteria
Inclusion criteria: Patients diagnosed with CHD after admission to our hospital from 

http://creativecommons.org/Licenses/by-nc/4.0/
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March 2019 to September 2020 were enrolled. Patients were included if they met the 
diagnostic criteria for CHD according to the Chinese experts’ consensus on the 
diagnosis and treatment of CHD in elderly patients, if their cardiac function was 
classified as grade II–IV, and if they were compliant with the investigation and 
research instructions. Healthy individuals from the same period were selected as the 
control group. This study was approved by the Ethics Committee of our hospital. All 
patients provided signed informed consent.

Exclusion criteria: Patients with valvular disease, myocarditis, or cardiomyopathy; 
acute or previous myocardial infarction; persistent ventricular tachycardia or frequent 
premature heartbeats; secondary changes of the ST-T segment; prior treatment with 
spironolactone, diuretics, or valsartan; abnormal mental behavior, hearing loss, 
retinopathy, or unconsciousness; or a history of drug dependence or alcoholism.

Methods
All subjects were examined by ultrasound within 12 h of admission using the iE33 
color Doppler ultrasound machine (Phillips) with a S5-1 probe and a probe frequency 
of 3–4 MHz. Dynamic echocardiography of the left ventricle was performed for five 
consecutive cardiac cycles on patients in the left recumbent position. Images of the 
aortic valve orifice, left ventricular outflow tract, and mitral orifice blood flow vein 
were collected, and measurements of the mitral orifice’s early-to-late diastolic blood 
flow velocity ratio (E/A), left ventricular end-diastolic volume (LVDd), and left atrial 
diameter (LAD) were recorded. Targeted treatment was provided according to the 
conditions of the patients with CHD.

Observation index
The ultrasonic parameters (E/A, LVDd and LAD) of the study and control groups 
were examined. In addition, patients from the study group were categorized by 
cardiac function and lesion degree, and the correlation between ultrasonic parameters 
and cardiac function and lesion degree was analyzed. The study group was followed 
up for 6 mo. The ultrasonic parameters were divided into the poor prognosis or good 
prognosis group based on whether the patients experienced adverse events. The 
correlation between the ultrasonic parameters and the patients’ prognoses was 
assessed.

Statistical analysis
The data were analyzed using SPSS version 22.0. The data are expressed as mean ± SD, 
and t tests were used for analysis. Numerical data are expressed as n (%), and the χ2 
test was used. The correlation between ultrasonic parameters and the cardiac function 
grade and lesion degree was analyzed using the Spearman correlation. P < 0.05 
indicated statistical significance.

RESULTS
General data
A total of 106 patients with CHD in our hospital from March 2019 to September 2020 
were selected for the study group, and 106 healthy subjects from the same period were 
selected for the control group. The study group had 65 men and 41 women, aged 
46–79 years (average: 62.41 ± 13.05 years). According to the New York Heart 
Association Functional Classification of cardiac function, there were 45, 37 and 24 
cases of grade II, III and IV, respectively. According to the Gensini score, there were 
43, 38 and 25 cases of mild (Gensini < 20), moderate (20 ≤ Gensini < 40), and severe 
(Gensini ≥ 40) CHD. The control group had 61 men and 45 women, aged 43–78 years 
(average: 64.19 ± 11.98 years). The sex, age and clinical data of the two groups were 
comparable (P > 0.05) (Table 1).

Comparison of ultrasonic parameters 
E/A in the study group (1.46 ± 0.34) was lower than that in the control group (1.88 ± 
0.44). LVDd and LAD were significantly higher in the study group than in the control 
group (58.24 ± 5.05 and 43.31 ± 4.38 mm vs 48.15 ± 3.93 and 34.94 ± 2.81 mm, 
respectively; P < 0.05) (Table 2).
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Table 1 Comparison of ultrasonic parameters between two groups (mean ± SD)

Group n E/A LVDd (mm) LAD (mm)

Research group 106 1.46 ± 0.34 58.24 ± 5.05 43.31 ± 4.38

Control group 106 1.88 ± 0.44 48.15 ± 3.93 34.94 ± 2.81

t 7.776 16.234 16.560

P value < 0.001 < 0.001 < 0.001

E/A: Early-to-late diastolic blood flow velocity ratio; LVDd: Left ventricular end-diastolic volume; LAD: Left atrial diameter.

Table 2 Comparison of ultrasonic parameters in patients with coronary heart disease with different cardiac function grades (mean ± 
SD)

Group n E/A LVDd (mm) LAD (mm)

Grade II 45 1.71 ± 0.48 52.18 ± 3.67 39.68 ± 2.37

Grade III 37 1.41 ± 0.43 60.04 ± 4.21 44.16 ± 2.79

Grade IV 24 1.08 ± 0.39 66.81 ± 5.39 48.81 ± 3.95

t/P value (Grade II vs III) 2.950/0.004 8.995/0.000 7.863/0.000

t/P value (Grade III vs IV) 3.035/0.004 5.490/0.000 5.391/0.000

E/A: Early-to-late diastolic blood flow velocity ratio; LVDd: Left ventricular end-diastolic volume; LAD: Left atrial diameter.

Comparison of ultrasonic parameters in patients with different cardiac function 
grades
In patients with grade III cardiac function, E/A (1.41 ± 0.43) was smaller and the LVDd 
(60.04 ± 4.21 mm) and LAD (44.16 ± 2.79 mm) were greater than those of patients with 
grade II cardiac function (1.71 ± 0.48, 52.18 ± 3.67 mm, and 39.68 ± 2.37 mm, 
respectively; P < 0.05). The E/A of patients with grade IV cardiac function (1.08 ± 0.39) 
was lower than that of patients with grade III cardiac function (1.41 ± 0.43). The LVDd 
(66.81 ± 5.3mm) and LAD (48.81 ± 3.95mm) of patients with grade IV cardiac function 
was greater than those of patients with grade III cardiac function (60.04 ± 4.21mm and 
44.16 ± 2.79 mm, respectively; P < 0.05) (Table 3).

Comparison of ultrasonic parameters in patients with different severity of CHD
E/A of patients with moderate CHD (1.44 ± 0.41) was lower than that of patients with 
mild CHD (1.69 ± 0.50). Patients with moderate CHD had higher LVDd (59.95 ± 4.14 
mm) and D (49.09 ± 4.05 mm) were greater in patients with severe CHD than in those 
with moderate CHD (59.95 ± 4.14 mm and 45.15 ± 2.97 mm, respectively; P < 0.05) 
(Table 4).

Correlation between ultrasonic parameters and cardiac function grade and lesion 
degree of CHD
LVDd and LAD were positively correlated with grade of cardiac function and lesion 
degree (P < 0.05). There was a negative correlation between E/A and the grade of 
cardiac function and lesion degree (P < 0.05) (Table 4).

Comparison of ultrasonic parameters in patients with different prognoses
Of the 106 patients in the study group, 11 experienced adverse cardiovascular events 
during follow-up and were categorized into the poor prognosis group, while the other 
95 patients were categorized into the good prognosis group. E/A values for the good 
prognosis group (1.83 ± 0.51) were higher than those for the poor prognosis group 
(1.39 ± 0.32). LVDd (49.60 ± 4.39 mm) and LAD (36.13 ± 3.05 mm) were lower in the 
good prognosis group compared to those in the poor prognosis group (59.09 ± 5.67 
mm and 45.10 ± 5.60 mm, respectively; P < 0.05) (Table 5).
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Table 3 Comparison of ultrasonic parameters in patients with different degrees of coronary heart disease (mean ± SD)

Group Number E/A LVDd (mm) LAD (mm)

Mild 43 1.69 ± 0.50 51.97 ± 3.88 38.81 ± 2.56

Moderate 38 1.44 ± 0.41 59.95 ± 4.14 45.15 ± 2.97

Severe 25 1.13 ± 0.36 67.70 ± 6.11 49.09 ± 4.05

t/P value (Grade II vs III) 2.441/0.017 8.952/0.000 10.319/0.000

t/P value (Grade III vs IV) 3.078/0.003 6.009/0.000 4.453/0.000

E/A: Early-to-late diastolic blood flow velocity ratio; LVDd: Left ventricular end-diastolic volume; LAD: Left atrial diameter.

Table 4 Correlation between ultrasonic parameters and cardiac function grade and lesion degree of coronary heart disease (n = 106)

Project E/A LVDd LA

Cardiac function classification

r 0.606 0.589 0.577

P value < 0.001 < 0.001 < 0.001

Degree of lesion

r 0.631 0.597 0.561

P value < 0.001 < 0.001 < 0.001

E/A: Early-to-late diastolic blood flow velocity ratio; LVDd: Left ventricular end-diastolic volume; LA: Left atrial diameter.

Table 5 Comparison of ultrasonic parameters in patients with coronary heart disease with different prognosis (mean ± SD)

Group n E/A LVDd (mm) LAD (mm)

Good prognosis group 95 1.83 ± 0.51 49.60 ± 4.39 36.13 ± 3.05

Poor prognosis group 11 1.39 ± 0.32 59.09 ± 5.67 45.10 ± 5.60

t 2.791 6.579 8.333

P value 0.006 < 0.001 < 0.001

E/A: Early-to-late diastolic blood flow velocity ratio; LVDd: Left ventricular end-diastolic volume; LAD: Left atrial diameter.

DISCUSSION
CHD has a chronic progression. Most patients in the early stage of the disease have no 
obvious symptoms. However, when symptoms appear, most patients are diagnosed 
with serious coronary artery disease because of the strong compensatory function of 
the myocardium, leading to an adverse impact on prognosis[9,10]. Coronary 
angiography is the gold standard for clinical diagnosis of CHD because it can compre-
hensively and stereoscopically show entire vascular lesions, providing an imaging 
basis for disease diagnosis[11-13]. Since it is an invasive examination with a high cost 
and long procedural time, there are some limitations to its clinical application[14-17].

In the clinical diagnosis of CHD, ultrasound can quickly determine the velocity, 
direction and distribution of myocardial motion through the Doppler effect; accurately 
detect abnormal myocardial activity; and intuitively show the global and regional 
myocardial systolic function of the left ventricle. For these reasons, it provides an 
objective basis for the clinical evaluation of myocardial function and disease diagnosis
[18]. Studies have confirmed that two-dimensional color Doppler ultrasound has a 
high diagnostic value for CHD and is a low-cost, simple, accurate and noninvasive 
method to evaluate cardiac function. Furthermore, studies have shown that carotid 
ultrasound can effectively identify the differences in intima media thickness of the 
carotid bifurcation, common carotid artery, and internal carotid artery between 
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patients with CHD and healthy individuals, thereby allowing a differential diagnosis 
of CHD. Their results showed lower LVDd and LAD in the study group than in the 
control group, with significant differences in the E/A, LVDd and LAD between 
patients with CHD with different cardiac function grades and disease severity. There 
was a close correlation between ultrasonic parameters and heart disease severity, 
indicating that abnormalities in echocardiographic parameters were related to cardiac 
function in patients with CHD, and the severity of the lesions was aggravated as the 
cardiac function grade increased. The increase or decrease in E/A, LVDd and LAD 
was more significant, indicating that echocardiography can effectively identify the 
abnormal cardiac function of patients with CHD and evaluate the cardiac function and 
the degree of pathological changes, so as to guide the clinician to take targeted 
prevention and control measures that will ensure a successful intervention, rehabil-
itation of cardiac function, and good prognosis. The pathological basis of CHD is 
coronary atherosclerosis and plaque formation. A more serious lesion corresponds to a 
narrower coronary artery. Concurrently, coronary atherosclerosis and plaque 
formation cause coronary artery trunk and branch stenosis and blockage, which 
adversely affect myocardial oxygen and blood supply, cause myocardial tissue 
damage, and affect cardiac function. Consequently, changes in cardiac function are 
visible upon ultrasonic examination[19,20]. Some studies have shown that E/A is 
significantly decreased and LVDd and LAD are significantly increased in patients with 
CHD. There was a significant difference in E/A, LVDd and LAD between patients 
with different degrees of CHD, with a negative correlation between E/A and disease 
severity and a positive correlation between LVDd or LAD and disease severity. The 
reason is that increases in LVDd and LAD are closely related to decreases in the left 
ventricular ejection fraction, left atrial volume emptying, and abnormal left atrial 
function. An abnormal decrease in E/A is closely related to mechanical dysfunction of 
the left atrium, an increase in left atrial volume load, a decrease in left ventricular 
filling, and abnormalities in left atrial diastolic function.

Based on the above findings, patients with CHD were treated with the corres-
ponding treatment and followed up for 6 mo, during which they were divided into 
groups according to prognosis. The results showed higher E/A and lower LVDd and 
LAD values in the good prognosis group compared to those in the poor prognosis 
group. These findings suggest that ultrasonography is useful for evaluating the 
prognosis of patients with CHD. This may be due to the significant inhibition of 
ventricular remodeling, decrease in myocardial fibrosis and necrosis, increase in 
cardiomyocytes, and recovery of cardiac function in patients with CHD after effective 
treatment, resulting in improvement of the relevant parameters of ultrasonic 
examination. Consequently, patients with CHD can receive regular ultrasound 
examinations after treatment to clarify their cardiac function and guide the clinician to 
formulate further intervention programs to ensure a good prognosis.

CONCLUSION
Generally, the ultrasonic parameters of patients with CHD are abnormal. Patients with 
different cardiac function grades, lesion degree, and prognoses have significantly 
different parameters, as there is a close relationship between these parameters and 
CHD. Consequently, ultrasound can be used to evaluate the status and prognosis of 
heart disease and provide an objective reference for diagnosis and treatment.

ARTICLE HIGHLIGHTS
Research background
Coronary heart disease (CHD) is a clinical multiple cardiovascular disease that is 
mainly caused by coronary artery atherosclerosis. The incidence of CHD has recently 
increased, creating an urgent social and public health problem.

Research motivation
To provide a basis for the evaluation of cardiac function and disease severity in 
patients with CHD.
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Research objectives
To evaluate the value of ultrasonography in the evaluation of cardiac function and 
lesion degree in patients with CHD.

Research methods
A total of 106 patients with CHD and 106 healthy individuals were selected for this 
study. All subjects were examined by ultrasound, and the mitral orifice’s early-to-late 
diastolic blood flow velocity ratio (E/A), left ventricular end-diastolic volume (LVDd) 
and left atrial diameter (LAD) were measured. Values were compared between the 
study group and healthy group, and the correlation between the ultrasonic parameters 
of patients with different cardiac function grades and the degree of CHD were 
assessed.

Research results
E/A of the study group was smaller than that of the control group (1.88±0.44), while 
LVDd and LAD were larger. E/A for patients with grade III disease was smaller and 
LVDd and LAD were larger than those in patients with grade II disease. Patients with 
grade IV disease had smaller E/A and larger LVDd than patients with grade II and III 
disease. E/A was negatively correlated with cardiac function classification and disease 
severity, while LVDd and LAD were positively correlated with cardiac function classi-
fication and disease severity.

Research conclusions
The ultrasonic parameters of patients with CHD are significantly different in patients 
with different cardiac function grade, lesion degree and prognosis. They can be used 
to evaluate the disease’s condition and prognosis, providing an objective reference for 
disease diagnosis and treatment.

Research perspectives
There is a close relationship between CHD and ultrasound parameters, which has a 
wider clinical application value.

REFERENCES
Chen Y, Han M, Zheng YY, Zhu F, Aisan A, Maheshati T, Ma YT, Xie X. Model for End-Stage 
Liver Disease Score Predicts the Mortality of Patients with Coronary Heart Disease Who Underwent 
Percutaneous Coronary Intervention. Cardiol Res Pract 2021; 2021: 6401092 [PMID: 33959395 DOI: 
10.1155/2021/6401092]

1     

Yang L, Liu Y, Wang S, Liu T, Cong H. Association between Lp-PLA2 and coronary heart disease in 
Chinese patients. J Int Med Res 2017; 45: 159-169 [PMID: 28222638 DOI: 
10.1177/0300060516678145]

2     

Zhang J, Guo Q, Peng L, Li J, Gao Y, Yan B, Fang B, Wang G. The association of neck 
circumference with incident congestive heart failure and coronary heart disease mortality in a 
community-based population with or without sleep-disordered breathing. BMC Cardiovasc Disord 
2018; 18: 108 [PMID: 29855261 DOI: 10.1186/s12872-018-0846-9]

3     

Huang L, Xu R, Huang X, Wang Y, Wang J, Liu Y, Liu Z. Traditional Chinese medicine injection 
for promoting blood circulation and removing blood stasis in treating angina pectoris of coronary 
heart disease: A protocol for systematic review and network meta-analysis. Medicine (Baltimore) 
2021; 100: e25608 [PMID: 33879729 DOI: 10.1097/MD.0000000000025608]

4     

Cao RY, Zheng H, Mi Q, Li Q, Yuan W, Ding Y, Yang J. Aerobic exercise-based cardiac 
rehabilitation in Chinese patients with coronary heart disease: study protocol for a pilot randomized 
controlled trial. Trials 2018; 19: 363 [PMID: 29986745 DOI: 10.1186/s13063-018-2771-8]

5     

Wanderer JP, Nathan N. A Quick Look Into the Future: Focused Cardiovascular Ultrasound (FCU). 
Anesth Analg 2017; 124: 708 [PMID: 28207439 DOI: 10.1213/ANE.0000000000001924]

6     

Crowe LA, Manasseh G, Chmielewski A, Hachulla AL, Speicher D, Greiser A, Muller H, de Perrot 
T, Vallee JP, Salomir R. Spatially Resolved MR-Compatible Doppler Ultrasound: Proof of Concept 
for Triggering of Diagnostic Quality Cardiovascular MRI for Function and Flow Quantification at 3T. 
IEEE Trans Biomed Eng 2018; 65: 294-306 [PMID: 29053451 DOI: 10.1109/TBME.2017.2764111]

7     

Mitchell CC, Korcarz CE, Tattersall MC, Gepner AD, Young RL, Post WS, Kaufman JD, 
McClelland RL, Stein JH. Carotid artery ultrasound texture, cardiovascular risk factors, and 
subclinical arterial disease: the Multi-Ethnic Study of Atherosclerosis (MESA). Br J Radiol 2018; 91: 
20170637 [PMID: 29308915 DOI: 10.1259/bjr.20170637]

8     

Sicari R, Cortigiani L. The clinical use of stress echocardiography in ischemic heart disease. 
Cardiovasc Ultrasound 2017; 15: 7 [PMID: 28327159 DOI: 10.1186/s12947-017-0099-2]

9     

Kretzschmar D, Jung C, Otto S, Utschig S, Hartmann M, Lehmann T, Yilmaz A, Pörner TC, Figulla 10     

http://www.ncbi.nlm.nih.gov/pubmed/33959395
https://dx.doi.org/10.1155/2021/6401092
http://www.ncbi.nlm.nih.gov/pubmed/28222638
https://dx.doi.org/10.1177/0300060516678145
http://www.ncbi.nlm.nih.gov/pubmed/29855261
https://dx.doi.org/10.1186/s12872-018-0846-9
http://www.ncbi.nlm.nih.gov/pubmed/33879729
https://dx.doi.org/10.1097/MD.0000000000025608
http://www.ncbi.nlm.nih.gov/pubmed/29986745
https://dx.doi.org/10.1186/s13063-018-2771-8
http://www.ncbi.nlm.nih.gov/pubmed/28207439
https://dx.doi.org/10.1213/ANE.0000000000001924
http://www.ncbi.nlm.nih.gov/pubmed/29053451
https://dx.doi.org/10.1109/TBME.2017.2764111
http://www.ncbi.nlm.nih.gov/pubmed/29308915
https://dx.doi.org/10.1259/bjr.20170637
http://www.ncbi.nlm.nih.gov/pubmed/28327159
https://dx.doi.org/10.1186/s12947-017-0099-2


Zhang JF et al. Ultrasonography in patients with CHD

WJCC https://www.wjgnet.com 8373 October 6, 2021 Volume 9 Issue 28

HR, Ferrari M. Detection of coronary microembolization by Doppler ultrasound in patients with 
stable angina pectoris during percutaneous coronary interventions under an adjunctive antithrombotic 
therapy with abciximab: design and rationale of the High Intensity Transient Signals ReoPro (HITS-
RP) study. Cardiovasc Ultrasound 2012; 10: 21 [PMID: 22613136 DOI: 10.1186/1476-7120-10-21]
Deveci OS, Ozmen C, Karaaslan MB, Celik AI. Could Serum Copeptin Level Be an Indicator of 
Coronary Artery Disease Severity in Patients with Unstable Angina? Int Heart J 2021; 62: 528-533 
[PMID: 33952807 DOI: 10.1536/ihj.20-683]

11     

Del Toro R, Cavallari I, Tramontana F, Park K, Strollo R, Valente L, De Pascalis M, Grigioni F, 
Pozzilli P, Buzzetti R, Napoli N, Maddaloni E. Association of bone biomarkers with advanced 
atherosclerotic disease in people with overweight/obesity. Endocrine 2021; 73: 339-346 [PMID: 
33948786 DOI: 10.1007/s12020-021-02736-8]

12     

Berecova Z, Juskanic D, Simkova J, Simkova I. Dual-energy Computed Tomography Delayed 
Myocardial Enhancement in the Diagnostic Dilemma of True versus False Left Ventricular Aneurysm 
- A Case Report. J Clin Imaging Sci 2021; 11: 20 [PMID: 33948336 DOI: 10.25259/JCIS_28_2021]

13     

Zhu W, Qiu J, Ma L, Lei H, Cai Z, Zhao H, Deng Y, Ma J, Xu L. A new scoring system for 
evaluating coronary artery disease by using blood pressure variability. Australas Phys Eng Sci Med 
2017; 40: 751-758 [PMID: 28752321 DOI: 10.1007/s13246-017-0563-1]

14     

Sicari R, Cortigiani L, Arystan AZ, Fettser DV. [The Clinical use of Stress Echocardiography in 
Ischemic Heart Disease Cardiovascular Ultrasound (2017)15:7. Translation authors: Arystan A.Zh., 
Fettser D.V. Kardiologiia 2019; 59: 78-96 [PMID: 30990145 DOI: 10.18087/cardio.2019.3.10244]

15     

Kilic A, Baydar O. Relationship Between Fasting Glucose, HbA1c Levels, and the SYNTAX Score 2 
in Patients With Non-ST-Elevation Myocardial Infarction. Angiology 2021; 33197211014678 [PMID: 
33960202 DOI: 10.1177/00033197211014678]

16     

Lun Z, Liu J, Liu L, Liang J, Chen G, Chen S, Wang B, Li Q, Huang H, Huang Z, Xu D, Hu Y, Tan 
N, Chen J, Liu Y, Ye J. Association of Early and Late Contrast-Associated Acute Kidney Injury and 
Long-Term Mortality in Patients Undergoing Coronary Angiography. J Interv Cardiol 2021; 2021: 
6641887 [PMID: 33958976 DOI: 10.1155/2021/6641887]

17     

Mitchell C, Korcarz CE, Gepner AD, Kaufman JD, Post W, Tracy R, Gassett AJ, Ma N, McClelland 
RL, Stein JH. Ultrasound carotid plaque features, cardiovascular disease risk factors and events: The 
Multi-Ethnic Study of Atherosclerosis. Atherosclerosis 2018; 276: 195-202 [PMID: 29970256 DOI: 
10.1016/j.atherosclerosis.2018.06.005]

18     

Johri AM, Durbin J. Reply to "Development of a Point-of-Care Cardiovascular Ultrasound Program 
for Preclinical Medical Students". J Am Soc Echocardiogr 2018; 31: 1066-1067 [PMID: 30025646 
DOI: 10.1016/j.echo.2018.06.001]

19     

Kumar A, Barman N, Lurie J, He H, Goldman M, McCullough SA. Development of a Point-Of-Care 
Cardiovascular Ultrasound Program for Preclinical Medical Students. J Am Soc Echocardiogr 2018; 
31: 1064-1066.e2 [PMID: 30180938 DOI: 10.1016/j.echo.2018.05.008]

20     

http://www.ncbi.nlm.nih.gov/pubmed/22613136
https://dx.doi.org/10.1186/1476-7120-10-21
http://www.ncbi.nlm.nih.gov/pubmed/33952807
https://dx.doi.org/10.1536/ihj.20-683
http://www.ncbi.nlm.nih.gov/pubmed/33948786
https://dx.doi.org/10.1007/s12020-021-02736-8
http://www.ncbi.nlm.nih.gov/pubmed/33948336
https://dx.doi.org/10.25259/JCIS_28_2021
http://www.ncbi.nlm.nih.gov/pubmed/28752321
https://dx.doi.org/10.1007/s13246-017-0563-1
http://www.ncbi.nlm.nih.gov/pubmed/30990145
https://dx.doi.org/10.18087/cardio.2019.3.10244
http://www.ncbi.nlm.nih.gov/pubmed/33960202
https://dx.doi.org/10.1177/00033197211014678
http://www.ncbi.nlm.nih.gov/pubmed/33958976
https://dx.doi.org/10.1155/2021/6641887
http://www.ncbi.nlm.nih.gov/pubmed/29970256
https://dx.doi.org/10.1016/j.atherosclerosis.2018.06.005
http://www.ncbi.nlm.nih.gov/pubmed/30025646
https://dx.doi.org/10.1016/j.echo.2018.06.001
http://www.ncbi.nlm.nih.gov/pubmed/30180938
https://dx.doi.org/10.1016/j.echo.2018.05.008


Published by Baishideng Publishing Group Inc 

7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA 

Telephone: +1-925-3991568 

E-mail: bpgoffice@wjgnet.com 

Help Desk: https://www.f6publishing.com/helpdesk 

https://www.wjgnet.com

© 2021 Baishideng Publishing Group Inc. All rights reserved.

mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

