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Accuracy of Speckle Tracking Echocardiography in Detection of Coronary 
Artery Disease Severity
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ABSTRACT
Objectives: The purpose of the present study was to assess the accuracy of Speckle Tracking Echocardiography 
(STE) to detect the disease severity of coronary arteries. Design: This study is a prospective study. 

Settings: This study enrolled 143 patients with symptoms suggesting ischemic heart disease consulting Ibn Al-
Baitar Center for Cardiology and Cardiac Surgery from September 2019 to March 2021. 

Methods: Examinations involved assessment of the abnormality of regional wall motion and left ventricular 
function and speckle tracking strain by obtaining 2D grey scale harmonic images in the apical long - axis three 
chamber, four-chamber, and two-chamber views for the global and segmental analysis of global longitudinal 
strain (GLS). 

Results: The results revealed that 46 patients (32.2%) had no significant coronary lesion and 97 patients (67.7%) 
had significant coronary artery disease (CAD). Furthermore, the results of GLS were abnormal and statistically 
significant in patients with one and two-vessel disease (p-value = 0.02 and 0.001 respectively) and more significant 
in patients with three vessels disease (p-value = 0.0001), all patients with left main stem disease have abnormal 
GLS. 

Conclusion: The STE could be considered one of the most accurate methods used for the uncovering of coronary 
disease severity.
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INTRODUCTION
Coronary artery disease (CAD) is a common health problem, and a main 
etiology related to increased morbidity as well as mortality throughout 
the world1-3. Non-invasive patient recognition who are suffering from 
CAD is clinically challenging despite the prevalent use of imaging 
techniques4.  Echocardiography can be considered the most widely 
used cardiac imaging for the diagnosis of CAD and assessment of the 
function of the left ventricle5. However, resting regional wall motion is 
normal at rest except when a history of previous myocardial infarction 
or myocardial stunning is reported6. Furthermore, conventional 
echocardiography might not always detect the motion abnormalities of 
the regional wall at rest so more advanced echocardiography techniques 
may be used for better detection of CAD, the measured longitudinal 
motion and deformation using speckle tracking can be considered as 
the most sensitive biomarkers of CAD particularly in patients suffering 
from coronary stenosis where recurrent myocardial stunning could 
be caused by intermittent ischemia7. Unlike basic echocardiography, 
Speckle tracking echocardiography (STE) is a non-invasive tool by 
which additive information can be easily and quickly provided as it 
is capable of identifying subtle damage of myocardium and localizing 
ischemic territories relying on the coronary lesions8. In patients who 
were suspected to have stable angina pectoris, the assessment of global 
longitudinal peak systolic strain Global longitudinal strain (GLS) at 
rest is considered an autonomous predictor of significant CAD and 
there is significant improvement in diagnostic implementation for the 
exercise test. In addition, the 2-dimensional strain echocardiography 
can identify the patient with high risk9. There is support for the clinical 

application of 2D-STE to detect suspected myocardial ischemia in 
patients as a result of CAD. Therefore, a combination of 2D-STE and 
ECG monitoring may be used for early screening of patients with CAD 
in the future10. Assessment of the accuracy of STE to detect the disease 
severity of the coronary artery was the aim of this experiment.

PATIENTS AND METHODS
This study was prospective and involved 143 patients with symptoms 
suggesting ischemic heart disease consulting Ibn Al-Baitar Center for 
Cardiology and Cardiac Surgery from September 2019 to March 2021. 
Exclusion criteria included:
•	 Patients with atrial fibrillation
•	 Patients with multiple ventricular ectopic beats, 
•	 Patients with significant valvular heart disease 
•	 Patients with LV systolic dysfunction 
•	 Patients with a poor acoustic window or poor image acquisition. 

Conventional 2D echocardiographic examinations were performed 
using a Philips iE33 system (Bothell WA, USA). Examinations 
involved assessment of regional wall motion abnormality left 
ventricular (LV) function and speckle tracking strain by obtaining 2D 
grey scale harmonic images in the apical long-axis three-chamber, 
four-chamber and two-chamber views for both global and segmental 
analysis of GLS. The results of GLS and segmental longitudinal strain 
were considered abnormal as they were higher than the normal range 
which was also reported in the HUNT experiment (-17.4 % and -15.9 
% for women and men respectively)11.
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Coronary angiography: The evaluation of angiographic outcomes was 
performed by a sophisticated cardiologist regarded as incognizant of 
patient clinical and echocardiographic findings. The cutoff percentage 
of the stenosis in diameter was ≥ 70% and ≥ 50% for the three 
pericardial vessels and the left main (LM) coronary artery respectively 
which was used to assess the number of the affected vessels12. 

Statistical analysis: Data expressed as descriptive statistics. SPSS 
software (version 19) was used to perform statistical analysis. The chi-
square test or Fisher's exact test and p-value < 0.05 was regarded as a 
significant value.

RESULTS
Demographic and angiographic: In total, 143 participants were 
enrolled in the present research, 103 participants were male and 40 
were female. The characteristics of demography and angiography 
of different groups are outlined in Table 1. This table demonstrated 
that after coronary angiography: 46 patients (32.2%) were discovered 
to have no significant coronary lesion and 97 patients (67.7%) had 
significant CAD.

Table 1. The demographic and angiographic baseline characteristics
Parameters
Age (years) 55.7±9.7
Gender, n(%)
   Male
   Female

103 (71.9%)
40 (28.1%)

Hypertension 103 (71.9%)
Diabetes mellitus 51 (35.4%)
Smoking 64 (44.8%)
Presentation
   Stable angina
   Acute coronary syndrome

85 (59.4%)
58 (40.6%)

LV ejection fraction, % 61.7 ± 8.09
Coronary angiography:
No Significant CAD:
Significant CAD:
Single Vessel disease
Double Vessel disease
Triple Vessel disease
LM stenosis

46 (32.3%)
97 (67.7%)
33 (22.9%)
34 (24%)
30 (20.8%)
7 (5.2%)

The results confirmed that the accuracy of the GLS for detection of 
CAD was relatively high indicated by up to 80% specificity and 67% 
sensitivity (Table 2).

Table 2. Sensitivity specificity of the GLS for detection of CAD
Global 
longitudinal 
Strain

Coronary 
angiography Sensitivity Specificity  p-value
No CAD CAD

Normal 37 31
67.7% 80.6% 0.0001Abnormal 9 66

Total 46 97
p-value < 0.05 was regarded significant

The strain of echocardiography was more representative for GLS used 
for detection of CAD and significantly higher with triple vessels than 
two vessels or one vessel involvement (Table 3). 

Table 3. shows the relation between strain echocardiography results 
and the number of vessels involved

Number of vessels involvement
GLS

Total p-value
Normal Abnormal

One vessel disease 24 9 33 0.02
Two vessel disease 7 27 34 0.001
Three vessel disease 2 28 30 0.0001
LMS lesion 0 7 0.028

This table revealed that the results of GLS were abnormal and 
statistically significant in patients with single and double vessel disease 
(p-value = 0.02 and 0.001 respectively) and more significant in patients 
with triple vessel disease (p-value = 0.0001), all patients suffering from 
left main stem disease had abnormal GLS.

DISCUSSION
Using echocardiography for the assessment of regional myocardial 
function by echocardiography gives insight into diagnosing and 
managing CAD. The standard 2DE is extensively used to assess 
regional wall motion abnormalities which depends on the evaluation 
of myocardial hypertrophy and excursion of the endocardium. 
This is a skewed method where the investigation encompasses a 
complete visualisation of the endocardium13. This research aimed 
to check the accuracy of STE to detect the severity of CAD. In the 
current experiment, the prediction of present and severe CAD was 
performed by assessment of the GLS value, we found that lower 
GLS value was related to the high percentage of CAD on coronary 
angiography which was represented by highly sensitive, specific and 
significant p-value, this was in congruent with Anwar et al (2013),14 
who enrolled 25 participants suspected to have clinical CAD after 
coronary angiography: 15 of them have significant CAD and 10 have 
insignificant CAD. The diagnosis accuracy (sensitivity and specificity) 
of STE in comparison with regional wall motion abnormalities were 
68.6% and 77.0% respectively. Choi et al. (2008)15 checked up two 
hundred seventy-three patients and reported that diagnosis accuracy 
(sensitivity and specificity) of the peak systolic strain (the outcome 
lower than the cutoff) were approximately 71% and 93%, respectively 
and mentioned that Ultrasound-dependent strain imaging correlated 
strongly with coronary angiography confirming its importance as a 
non-invasive diagnostic device to detect the stenosis of coronary artery 
in patients suffering from pain in the chest with unapparent wall motion 
abnormalities using standard echocardiography. Our study found that 
the significance of GLS increases with an increase in the severity of 
CAD, the p-value was 0.02 in patients with single-vessel disease versus 
0.001 in patients suffering from double-vessel disease and 0.0001 in 
patients who had triple-vessel disease. These results are consistent with 
Choi et al. (2009)16 who evaluated 96 patients, who have no RWMA at 
rest, with coronary angiography and 2D strain and classified patients as 
38 patients have 3 vessel disease, 28 participants with single or double 
vessel disease and 30 patients without CAD and found that the global 
and the segmental LS were found to be minor in lofty threat group in 
comparison to another two groups of this study despite the detection 
of normal resting wall motion and LV ejection fraction. Moustafa et 
al (2018),17 evaluated 200 subjects with assumed CAD where normal 
resting echocardiography was undergone to both STE and coronary 
artery angiography and revealed that there was highly significant 
variation in GLS subjects with significant CAD versus patients with 
normal coronaries, and there were highly significant variations in GLS 
patients regional longitudinal strain when the results of patients with a 
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single vessel, double vessels and triple vessels disease were compared 
(p-value=0.001, 0.001, and 0.041 respectively). The assessment of 
patients suffering from acute and chronic CAD using STE improves 
the prognostic evaluation of suffering from preserved ejection fraction 
since STE is capable of predicting cardiac dysfunction before ejection 
fraction reduction. The developed heart deficit and cardiac death as 
a result of myocardial infarctions are highly dependent on the extent 
of the damaged myocardium18. The future directions could harness 
artificial intelligence for betterment of diagnosis and direction of 
therapy for these cardiovascular diseases19.

CONCLUSION
According to the findings of this study, speckle tracking 
echocardiography was an accurate method which can be used to 
detect the severity of coronary disease.

Authorship Contribution: MAA, AMS & TBA: design the concept 
of the study, acquisition and statistical analysis of data; AMS & TBA: 
writing article initial draft; MAA: revising and final approval of the 
manuscript version to be published.

Acknowledgement: The research was not supported by any 
Fundamental Research Grant.

Potential Conflicts of Interest: None                                      

Competing Interest: None

Acceptance Date: 14-02-2024

REFERENCES
1.	 Ismail HY, Al-Sultan SA. Association of coronary atherosclerosis 

with Stutzerimonas stutzeri strains (HaSa1, 2, 3, and 4) biofilm-
forming bacteria. Medicinski časopis. 2023;57(2). 

2.	 Yaakoubi W, Taamallah K, Haggui A, et al. Prognostic contribution 
of two-dimensional left atrial strain in patients with asymptomatic 
mitral stenosis in the Tunisian population. Medicinski časopis. 
2022;56(3):95-100. 

3.	 Mustafa BS, Al-bayati AA, Abdulrazzaq GM, et al. Pediatric 
subtypes of ventricular septal defects with percent closure at 
Ibn-Sena teaching hospital in the city of Mosul-Iraq. MMSL 
2022;91(2). 

4.	 Patel MR, Peterson ED, Dai D, et al. Low diagnostic yield of 
elective coronary angiography. New Engl J Med. 2010; 362:886-
895. 

5.	 Hussein AM, Alzaidi MS, Abed BM. Importance of two-
dimensional strain imaging in diagnosis of coronary artery disease. 
J Fac Med Baghdad. 2018; Vol.60, No.4: 179-184. 

6.	 Liang HY, Cauduro S, Pellikka P, et al. Usefulness of two-
dimensional speckle strain for evaluation of left ventricular 
diastolic deformation in patients with coronary artery disease. Am 
J Card 2006;98(12):1581-6. 

7.	 Pastore MC, De Carli G, Mandoli GE, et al. The prognostic 
role of speckle tracking echocardiography in clinical practice: 
evidence and reference values from the literature. Heart Fail Rev 
2021;26:1371-81. 

8.	 Pastore MC, Mandoli GE, Contorni F, et al. Speckle tracking 
echocardiography: early predictor of diagnosis and prognosis in 
coronary artery disease. Biomed Res Int 2021;2021:1-1. 

9.	 Biering-Sørensen T, Hoffmann S, Mogelvang R, et al. Myocardial 
strain analysis by 2-dimensional speckle tracking echocardiography 
improves diagnostics of coronary artery stenosis in stable angina 
pectoris. Circ Cardiovasc Imaging 2014;7(1):58-65. 

10.	 Zhu H, Yang C, Li Y, et al. Two-Dimensional Speckle Tracking 
Echocardiography Identifies Coronary Artery Disease in 690 
Patients: A Retrospective Study from a Single Center. Med Sci 
Monit 2021;27:e929476-1. 

11.	 Dalen H, Thorstensen A, Aase SA, et al. Segmental and global 
longitudinal strain and strain rate based on echocardiography 
of 1266 healthy individuals: the HUNT study in Norway. Eur J 
Echocardiogr 2010;11 (2):176-83. 

12.	 Eagle KA, Guyton RA, Davidoff R, et al. ACC/AHA 2004 
guideline update for coronary artery bypass graft surgery: 
summary article: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines 
(Committee to Update the 1999 Guidelines for Coronary Artery 
Bypass Graft Surgery). Circulation. 2004;110(9):1168-76. 

13.	 Lang RM, Bierig M, Devereux RB, et al. Recommendations for 
chamber quantification. Eur J Echocardiogr 2006;7(2):79-108. 

14.	 Anwar AM. Accuracy of two-dimensional speckle tracking 
echocardiography for the detection of significant coronary 
stenosis. Cardiovasc Ultrasound 2013 ;21(4):177-82. 

15.	 Choi SW, Im Cho K, Lee HG, et al. Diagnostic value of ultrasound-
based strain imaging in patients with suspected coronary artery 
disease. Korean Circ J 2008 ;38(8):398-404.

16.	 Choi JO, Cho SW, Song YB, et al. Longitudinal 2D strain at rest 
predicts the presence of left main and three vessel coronary artery 
disease in patients without regional wall motion abnormality. Eur 
J Echocardiogr 2009;10:695-701. 

17.	 Moustafa S, Elrabat K, Swailem F, et al. The correlation between 
speckle tracking echocardiography and coronary artery disease 
in patients with suspected stable angina pectoris. Indian Heart J 
2018;70(3):379-86. 

18.	 Luis SA, Pellikka PA. Is speckle tracking imaging ready for 
prime time in current echo clinical practice? Prog Cardiovasc Dis 
2018;61(5-6):437-45. 

19.	 Zhao Huiliang. Integrating Artificial Intelligence into Vascular 
and Endovascular Interventions: A Technological Frontier For 
Enhanced Patient Care. Vasc Endovasc Rev 2023;6(2):7-13. 


	Title

