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ABSTRACT  

Background: Stable angina pectoris is a common disease that may cause disability. 

Echocardiography is the leading and feasible cardiac imaging in patients with cardiac 

disease. An early evaluation of patients with complex coronary lesions plays an important 

role in the prognosis and selection of treatment strategy. 

Objective: To evaluate the feasibility and accuracy of 3D-speckle tracking 

echocardiography in assessment of coronary artery disease severity in stable angina 

pectoris. 

Patients and methods: The study was across sectional study include 90 patients with 

chronic coronary syndrome(stable angina) come to Islamic cardiac center at Al-Azhar 

University for coronary angiography on clinical basis indications between period from 

April 2019 to May 2020.The patients were classified into two groups after according to the 

results of coronary angiography. Group (I): Case group include 60 patients with different 

coronary lesions in angiography, and Group (II): control group include 30 patients with 

normal coronary angiography. The group (I) subsequently divided into two subclasses after 

coronary angiography according to the Gensini score. Group (IA) non-critical stenosis ( 0-

19) , group (IB) critical stenosis (≥ 20). 

Results: There was no statistically significant difference between patients and control 

groups as regard demographic data and risk factors( age , gender, diabetes mellitus, 

hypertension, smoking ,family history and dyslipidemia) .There was no statistically 

significant difference between  group   (I) &group(II) as regard their Echo parameters  left 

atrial diameter ( LAD) , left ventricular end diastolic diameter (LV EDD), left ventricular 

end systolic diameter (LV ESD) , left ventricular end systolic volume (LV ESV )and left 

ventricular ejection fraction (LV EF%) . There was statistically significant decrease  in  

group(I)  compared to group(II)  as regard their 3D speckle parameters global longitudinal 

strain ( GLS%)( -12.35% ± 2.7% versus -20.2% ±1.19%) , global circumferential strain( 

GCS%)(-19.23% ± 4.18% versus -26.57% ± 1.3%), global radial strain (GRS% )(23.48 ± 

3.32% versus 53.67% ± 2.99%) and global area strain (GAS%)(-23.98% ± 4.14% versus -



 

 

AHMED N. ABDUL-HAMID et al., 
2830 

31.93 ± 1.28%) . Also there was significant decrease in critical stenosis group (IB) as 

regard 3D speckle parameters in comparison with non-critical stenosis group (IA). 

Conclusion: 3D-STE is a noninvasive and handy parameter that has the potential to 

improve the value of echocardiography in the detection of the coronary artery disease 

(CAD) and to provide more information for clinical physicians. It could be expected to 

identify severe coronary stenosis in chronic coronary syndrome (CCS) patients even when 

resting wall motion and left ventricular ejection fraction were normal. It shows good 

sensitivity and specificity with best values for global area strain (GAS). 

Keywords: 3D-Speckle Tracking Echocardiography, Coronary Artery Disease Severity, 

Stable Angina Pectoris 

INTRODUCTION 

In patients who are evaluated for 

chest pain (but do not have an acute 

coronary syndrome), non-invasive risk 

stratification potentially provides new 

opportunities for diagnosis, 

prognostication, treatment modifications 

and improved clinical outcomes 

(Neumannet al., 2019). 

Echocardiography is the leading 

cardiac imaging technique in patients with 

suspected cardiac disease. However, 

conventional echocardiography at rest 

provides little information regarding the 

presence and extent of coronary artery 

disease (CAD) in patients suspected of 

suffering from stable angina pectoris 

(Voilliot et al., 2015). 

 2D STE offers the possibility of 

quantifying global and regional cardiac 

deformation noninvasively and 

objectively Reisner et al., (2010) But it 

has some limitation. It needs longer 

examination times and 2D imaging, 

prevents a full assessment of the complex 

three-dimensional myocardial 

deformation, for radial and 

circumferential strains in particular.  

Although 2D-STE was validated for 

the evaluation of myocardial deformation, 

3D STE has recently been regarded as a 

more promising technique to accurately 

and reproducibly evaluate the segmental 

and global LV function (Biswas et al., 

2013). 

The real-time 3-dimensional 

speckle-tracking echocardiography (3D-

STE) can noninvasively and quantitatively 

assess the global and regional myocardial 

wall motion. The performance of this 

technology has been compared to the 

magnetic resonance imaging tagging 

technique (Brown et al., 2011). 

Recent studies have shown that 

strain and strain rate in the assessment of 

myocardial systolic dysfunction was 

superior to conventional wall motion 

analysis and left ventricular ejection 

fraction (LVEF).Thus, the strain or strain 

rate has the potential in early evaluation of 

the critical coronary artery disease(Hayat 

et al., 2012). 

The aim of the present study was to 

evaluate the feasibility & accuracy of 3D-

speckle tracking echocardiography in 

assessment of coronary artery disease 

severity in stable angina pectoris. 

PATIENTS AND METHODS 

The study was across sectional study, 

include 90 patients with chronic coronary 

syndrome (stable angina) come to Islamic 

cardiac center at Al-Azhar University for 

coronary angiography on clinical basis 

indications between period from April 

2019 to May 2020.  
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The patients were classified into two 

groups after according to the results of 

coronary angiography. Group (I): Case 

group include 60 patients with different 

coronary lesions in angiography and 

Group (II): Control group include 30 

patients with normal coronary 

angiography. The group (I) subsequently 

divided in two subclasses after coronary 

angiography according to the Gensini 

score. Group (IA) non-critical stenosis ( 

0-19), group (IB) critical stenosis (≥20). 

Inclusion criteria: Patients between 18-

80 years of age and without a history of 

CAD to whom elective coronary 

angiography was planned. Stable angina 

pectoris was defined as chest pain or 

discomfort (angina) suspected to be due to 

myocardial ischemia. Symptoms of angina 

will be considered stable if they have been 

occurring over several weeks without 

deterioration and typically induced by 

activity or stress. 

Exclusion criteria: Patients with poor 

image quality, history of myocardial 

infarction, history of PCI or CABG, 

history of cardiac pacemaker 

implantation, heart failure & LVEF <55%, 

cardiomyopathy (of any etiology), 

significant valvular heart diseases (more 

than mild), arrhythmia, segmental LV 

wall‐motion abnormalities, LBBB or 

RBBB, chronic renal failure (GFR < 60 

ml/min/1.73m2), peripheral artery disease 

(Ankle brachial index <0.9), malignancy 

and use of cardio toxic medication, 

uncontrolled hypertension, and congenital 

heart disease. 

All patients subjected to the following: 

1-Detailed history and general & local 

examinations: To obtain cardiovascular 

risk factors such as age, gender, smoking, 

hypertension, diabetes & family history of 

premature coronary artery disease. Also to 

detect the nature and type of chest pain 

and to exclude unstable patients. Then the 

clinical data, including heart rate (HR), 

systolic blood pressure, diastolic blood 

pressure, and body mass index (BMI), 

were measured. 

2-Resting surface 12 ECG leads to 

detect heart rate, rhythm and chamber 

enlargement and ischemic changes. 

3-Laboratory analyses: Complete blood 

count (CBC), Lipid profile including low-

density lipoprotein (LDL-C), high-density 

lipoprotein cholesterol (HDL-C), 

cholesterol, triglycerides, and creatinine 

level. 

4-Echocardiography: All the 

echocardiographic image acquisitions 

were performed in all the subjects before 

coronary angiography. 

Transthoracic Echocardiography: 

The examinations were carried out 

independently by two experienced 

examiners who were blinded to the study 

protocol and patient characteristics. 

Two-Dimensional Echocardiography 

and Measurements: 

 Aortic root (AR) ad Left atrium 
(LA) dimensions. 

 Interventricular septal diameter 
(IVSD), left ventricular end 
diastolic diameter (LVEDD), left 
ventricular end sytolic diameter 
(LVESD) and left ventricular 
posterior wall diameter (LVPWD). 

 LV systolic function using biplane 
modified Simpson’s method. 

 Pulsed wave Doppler Mitral 
inflow. 

 Pulsed Tissue Doppler parameters. 

Three-Dimensional Echocardiography 

and Measurements. 

5) Angiographic assessment and 

Gensini score: 
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All the coronary angiography (CAG) 

examinations were performed after the 

echocardiographic image acquisitions. 

The femoral &radial artery approaches 

were used through CAG Then two 

independent cardiologists (interventionist) 

blinded to the echocardiographic results 

reviewed the coronary angiography of 

each patient to calculate the Gensini score 

taking into consideration 3 main 

parameters for each coronary lesion: 

severity score, region multiplying factor, 

and collateral adjustment factor: 

1- Severity score with each step in the 
25 – 50 – 75 – 90 – 99 – 100% diameter 
reduction progression.  The impact on 
flow doubles in accordance with 
Poiseuille’s law. Severity scores for 
lesions in this progression were assigned 
the values of 1 – 2 – 4 – 8 – 16 – 32.  

2- A multiplying factor  was  applied  to  
each  lesion  score  based  upon  its 
location in the coronary tree, 
depending on  the  functional  
significance  of the area  supplied  by  
that  segment.  Furthermore,  the  
Gensini score  weighed  according  to 
the usual blood flow to the  left  
ventricle  in  each  vessel  or  vessel  
segment, with distinction between right 
and left dominant coronary system. 

3-Collateral factor: If a segment was 

totally occluded or 99% stenosed and 

receiving collaterals, a  collateral  

adjustment  factor  was  used,  and  the 

adjustment was reduced by  the  extent  

of  disease  in  the  vessel  that  was  the 

source  of collaterals. 

Statistical analysis: 

Data were analyzed using Statistical 

Program for Social Science (SPSS) 

version 26.0. Quantitative data were 

expressed as mean± standard deviation 

(SD). Qualitative data were expressed as 

frequency and percentage. A one-way 

analysis of variance (ANOVA) when 

comparing between more than two means. 

Post Hoc test: Least Significant 

Difference (LSD) was used for multiple 

comparisons between different variables. 

Chi-square (X2) test of significance was 

used in order to compare proportions 

between two qualitative parameters. 

Pearson's correlation coefficient (r) test 

was used for correlating data. Binary 

logistic regression: was used to predict the 

outcome of categorical variable based on 

one or more predictor variables. Receiver 

operating characteristic (ROC curve) 

analysis was used to find out the over all 

predictivity of parameter in and to find out 

the best cut-off value with detection of 

sensitivity and specificity at this cut-off 

value. P value < 0.05 was considered 

significant. 

 

RESULTS 

There was no statistically significant 

difference between patients and control 

groups as regard demographic data and 

risk factors (age, gender, diabetes 

mellitus, hypertension, smoking, family 

history and dyslipidemia). There was no 

statistically significant difference between  

group   (I) and group(II) as regard to their 

Echo parameters regarding LAD, LV 

EDD, LV ESD, LV ESV and LV EF%. 

There was statistically significant 

difference between patients group 

compared to control group as regard 3D 

speckle tracking parameters GLS%, 

GCS%, GRS% and GAS%     (Table 1). 
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Table (1): Comparison between patients and control according to demographic data, risk 

factors, echo parameters and 3D speckle tracking parameters. 

Groups 

Parameters  
Patients (n=60) Control (n=30) p-value 

Demographic data:  

Sex : - Female 

- Male 

25 (41.7%) 

35 (58.3%) 

9 (30.0%) 

21 (70.0%) 
0.282 

Age (years): - Mean ± SD 

                      - Range 

58.12±5.30 

45 – 67 

56.07±6.27 

42 – 69 
0.108 

Risk factors:  

DM 

HTN 

Smoking 

FH 

Dyslipidemia 

38 (63.3%) 

41 (68.3%) 

24 (40.0%) 

9 (15.0%) 

23 (38.3%) 

14 (46.7%) 

15 (50.0%) 

12 (40.0%) 

7 (23.3%) 

6 (20.0%) 

0.131 

0.091 

1.000 

0.330 

0.079 

Echo parameters:  

LAD (mm) 

Mean ± SD 

Range 

 

33.45±8.33 

3.1 – 56 

  

35.87±5.42 

27-56 

0.413 

LV EDD (mm) 

Mean ± SD 

Range 

 

46.32±10.22 

4.5 – 57 

  

49.00±4.2 

40-57 

0.172 

LV ESD (mm) 

Mean ± SD 

Range 

 

29.41±7.07 

3 – 39 

  

30.97±4.25 

23-39 

0.935 

LV EDV (ml) 

Mean ± SD 

Range 

 

115.97±23.14 

70 – 158 

  

119.17±26.95 

59-158 

0.560 

LV ESV (ml) 

Mean ± SD 

Range 

 

42.46±13.26 

18.5 – 63 

  

44.23±14.22 

18-63 

0.561 

LV EF% 

Mean ± SD 

Range 

 

64.71±6.88 

55.2 – 82.1 

  

63.8±7.49 

55-82 

0.566 

3D speckle: 

GLS% 

Mean ± SD 

Range 

 

-12.35±2.70 

-17 – -6 

 

-20.20±1.19 

-22 – -18 

<0.001 

GCS% 

Mean ± SD 

Range 

 

-19.23±4.18 

-26 – -12 

 

-26.57±1.30 

-30 – -25 

<0.001 

GRS% 

Mean ± SD 

Range 

 

23.48±3.32 

18 – 29 

 

53.67±2.99 

49 – 58 

<0.001 

GAS% 

Mean ± SD 

Range 

 

-22.02±4.17 

-27 – -13 

 

-31.93±1.28 

-35 – -30 

<0.001 
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In patient group there was 37 (61.7%) 

patients with non-critical coronary 

stenosis and 23 (38.3%) with critical 

coronary stenosis according to  GENSINI 

score (Table 2).  

 

Table (2): GENSINI score distribution of the patients group.  

GENSINI score Patients (n=60) 

Mean ± SD 20.02±15.86 

Range 2 – 83 

Noncritical stenosis 37 (61.7%) 

Critical stenosis 23 (38.3%) 

 

There was no statistically significant difference between non-critical stenosis and critical 

stenosis sub-groups according to demographic data. There was statistically significant 

increase in smoking in critical stenosis sub-group compared to non-critical stenosis, other 

risk factors showed that there was no significant difference between two sub-groups. There 

was no statistically significant difference between non-critical stenosis sub-group and 

critical stenosis sub-group according to echo parameters. There was statistically significant 

difference between non-critical stenosis and critical stenosis sub-groups according to their 

3D speckle tracking parameters GLS5, GCS%, GRS% and GAS% (Table 3). 
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Table (3): Comparison between non-critical stenosis and critical stenosis sub-groups 

according to demographic data, risk factors, echo parameters, 3D Speckle tracking 

parameters. 

Demographic data 
Noncritical 

stenosis (n=37) 

Critical stenosis 

(n=23) 
p-value 

Sex 

Female 

Male 

 

16 (43.2%) 

21 (56.8%) 

 

9 (39.1%) 

14 (60.9%) 

 

0.753 

Age (years) 

Mean ± SD 

Range 

 

58.46±5.23 

45 – 67 

 

57.57±5.49 

50 – 67 

 

0.530 

Risk factors:    

DM 

HTN 

Smoking 

FH 

Dyslipidemia 

21 (56.8%) 

27 (73.0%) 

11 (29.7%) 

6 (16.2%) 

15 (40.5%) 

17 (73.9%) 

14 (60.9%) 

13 (56.5%) 

3 (13.0%) 

8 (34.8%) 

0.18 

0.327 

0.039 

0.738 

0.656 

Echo parameters:    

LAD (mm) 

Mean ± SD 

Range 

 

33.05±8.27 

3.1 – 44 

 

34.10±8.56 

3.3 – 56 

 

0.638 

LV EDD (mm) 

Mean ± SD 

Range  

 

46.10±10.62 

5 – 57 

 

46.68±9.78 

4.5 – 53 

 

0.833 

LV ESD (mm) 

Mean ± SD 

Range 

 

29.08±7.15 

3.4 – 39 

 

29.94±7.06 

3 – 36 

 

0.651 

LV EDV (ml) 

Mean ± SD 

Range 

 

116.91±20.96 

88.1 – 158 

 

114.45±26.70 

70 – 158 

 

0.693 

LV ESV (ml) 

Mean ± SD 

Range 

 

41.58±12.54 

21.2 – 61 

 

43.88±14.51 

18.5 – 63 

 

0.517 

LV EF% 

Mean ± SD 

Range 

 

64.88±7.27 

55.2 – 82.1 

 

64.45±6.34 

58 – 77 

 

0.817 

3D Speckle:    

GLS% 

Mean ± SD 

Range 

 

-14.03±1.36 

-17 – -11 

 

-9.65±2.04 

-13 – -6 

 

<0.001 

GCS% 

Mean ± SD 

Range 

 

-21.78±3.08 

-26 – -16 

 

-15.13±1.63 

-18 – -12 

 

<0.001 

GRS% 

Mean ± SD 

Range 

 

21.92±2.87 

18 – 28 

 

26.00±2.30 

21 – 29 

 

<0.001 

GAS% 

Mean ± SD 

Range 

 

-24.81±1.29 

-27 – -22 

 

-17.52±3.12 

-24 – -13 

 

<0.001 
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There was significant Positive correlation 

between GENSINI score and 3D Speckle 

tracking parameters GLS%, GCS%, and 

GAS%, while there was significant 

Positive correlation between GENSINI 

score and GRS%. (r = -0.806, P <0.001for 

GAS score, GLS; r = -0.832, P <0.001, 

GCS: r=-0.705, p <0.001, GRS: r=-0.427, 

p 0.042 (Table 4). 

 

Table (4): Correlation between GENSINI score with all parameters, using Pearson 

Correlation coefficient in patients group. 

Parameters 
GENSINI score 

r p-value 

Age (years) -0.087 0.511 

LAD (mm) -0.094 0.477 

LV EDD (mm) -0.003 0.982 

LV ESD (mm) -0.048 0.715 

LV EDV (ml) -0.066 0.619 

LV ESV (ml) -0.184 0.159 

LV EF% -0.160 0.221 

GLS% -0.832 <0.001 

GCS% -0.705 <0.001 

GRS% -0.427 0.042 

GAS% -0.847 <0.001 

r-Pearson Correlation coefficient. P-value >0.05 NS, *p-value <0.05S, **p-value <0.001 HS 

 

All 3D speckle indices were significant 

predictors of severe coronary artery disease 

in included patients as denoted by the 

significantly large area under the curves 

(AUCs). Receiver operator characteristic 

analyses were performed to find out ideal 

strain cutoff values to detect severe 

coronary artery disease defined as Gensini 

score ≥ 20. A GLS value of >−12 has 

82.6% sensitivity and 94.6% specificity; 

A GAS value of >−23 has 95.7% 

sensitivity and 86.5% specificity to detect 

critical CAD. These results suggest that 

resting 3D-STE is a good clinical tool for 

detecting severe stenosis in patients with 

normal EF. GAS had the best diagnostic 

value (Table 5) (figure1). 

 

Table (5): Receiver-operating characteristic (ROC) curve for prediction of severe coronary 

artery disease using the 3D SPECKLE. 

3D SPECKLE Cut-off Sen. Spe. PPV NPV Accuracy 

GAS%  -23 95.7% 86.5% 81.5% 97% 97.9% 

GCS% -18 91.3% 81.1% 75.0% 93.7% 92.1% 

GLS% -12 82.6% 94.6% 90.5% 89.7% 89.6% 

GRS% >24 87.0% 83.8% 76.9% 91.25 84.4% 
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Figure (1): Receiver-operating characteristic (ROC) curve for prediction of severe coronary 

artery disease using the 3D Speckle tracking parameters. 

 

DISCUSSION 

Three- dimensional speckle tracking 

parameters were measured in our study 

and results reveals that worsening of all 

measured stain parameter with increasing 

severity of CAD i.e. increase Gensini 

score.  

All strain parameters had significantly 

high sensitivity for the detection of the 

critical CAD. 

This study found GAS to be superior to 

other strain parameters like CS, RS, LS. 

and it has the highest diagnostic value for 

detection of CAD severity in stable CAD 

with sensitivity and specificity of 95.7% 

and 91.5%, respectively. 

The detection of coronary artery severity 

is important for prognosis & risk 

stratification which implicate on decision 

of treatment later on. 

Gensini score could be used to predict the 

cardiovascular prognosis during a long-

term follow-up of CAD patients ( Zhang et 

al., 2013). 

These results coincide with results of 

Dogdus et al. (2019) which showed that 

GAS has the highest sensitivity and 

specificity to detect critical CAD. They 

study patients without a history of CAD & 

without RWMA to whom elective 

coronary angiography was planned after 

positive stress test or myocardial 

perfusion scintigraphy. They used the 

same parameters for 3D-STE, global 

longitudinal strain (GLS), global 

circumferential strain (GCS), global radial 

strain (GRS), and global area strain (GAS) 

were measured before coronary 

angiography They used Gensini score to 

categories the severity of CAD. A Gensini 

score of ≥20 was accepted as critical 

CAD. Correlation between Gensini scores 

and 3D-STE results were evaluated. 

The results showed that Mean GLS was -

12, GCS was -18.8, GRS was 33.4, GAS 

was -28.9, and mean Gensini score was 

18.8. GLS and all other strain parameters 

https://pubmed.ncbi.nlm.nih.gov/?term=Sinning+C&cauthor_id=23519584
https://pubmed.ncbi.nlm.nih.gov/?term=Sinning+C&cauthor_id=23519584
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were significantly worse in patients with 

critical CAD group compared with 

noncritical CAD group and also positive 

linear correlation was observed between 

Gensini score and all measured strain 

parameters (r = 0.568, P < 0.001 for 

Gensini score and GLS; r = 0.617, P < 

0.001 for Gensini score and GAS). A GLS 

value of>-10 has 88.9% sensitivity and 

92.9% specificity; A GAS value of >-21 

has 97.2%sensitivity and 88.1% 

specificity to detect critical CAD. And 

concluded that 3D-STE is a noninvasive 

and handy parameter to detect subclinical 

left ventricular dysfunction and global 

strain values were significantly correlated 

with CAD severity. GAS has the 

sensitivity of 97.2% and specificity of 

88.1% to detect critical CAD. Adding 3D 

strain echocardiography to exercise test or 

myocardial perfusion scintigraphy might 

increase sensitivity to detect critical CAD 

in clinical practice (Dogdus et al., 2019). 

The same idea detection of severity of 

coronary artery disease in stable angina by 

3D STE in El-Benny et al. (2020). 

But it is different in the anatomical score 

used for CAG (SYNTAX score) and 

included patients with or without RWMA. 

The parameters used for 3D-STE are 

global longitudinal strain (GLS), global 

circumferential strain (GCS), global radial 

strain (GRS), and global area strain 

(GAS). Patients were sub grouped into 

low, intermediate & high SYNTAX 

scores, then correlation between 3D STE 

& SYNTAX score was done. 

There was a significant difference in strain 

measurement (Global longitudinal, 

circumferential and radial strain) between 

SYNTAX score sub-groups. The absolute 

value of different strain measurements 

decreased from low SYNTAX score to 

intermediate or high SYNTAX scores. For 

GLS was -14.8±1.9%,-11.08±1.7 and -7.4 

±1.2, respectively, and for GAS was -

39.5±1.08,-25.95±7.09 and -14.6±1.86, 

respectively, and for GCS was -

24.47±3.89,-14.96±2.41 and -8.73±2.53, 

respectively, using ROC curve analysis 

the cut off value of GLS that differentiate 

between high SYNTAX score (≥33) and 

non-high score (≤32) was -7.7 with a 

sensitivity of 87.5% and a specificity of 

98.1% and -17.1 for GAS with a 

sensitivity of 100% and specificity of 

88.5% and -12.5 for GCS with a 

sensitivity of 100% and specificity of 

92.3%. The cut off value of GLS that 

differentiate between low SYNTAX score 

(≤22) and non-low score (≥23) was-12.5. 

El-benny et al. (2020) in agreement with 

our study Three-dimensional -STE is a 

noninvasive, reproducible, and efficient 

tool that has a potential clinical practice to 

evaluate the coronary lesion in chronic 

coronary syndrome patients, but the 

discrepancy in cutoff values because the 

different anatomical score used ( 

SYNTAX score). 

Sun et al. (2015) used 3D echo in 

detection of coronary artery disease. They 

did not measured only the peak values of 

longitudinal strain (LS), circumferential 

strain (CS), radial strain (RS) and area 

strain (AS), but also the time to peak 

value of these strains (T-LS, T-CS, T-RS 

and T-AS) and the combinations of the 

peak strain value and time to peak of these 

strain RS1, CS1, LS1 and AS1 (composite 

indices) were measured. 

The results showed that each individual 

peak value of strain had no diagnostic 

value for the early detection of CAD. 

Only T-LS had statistical significance in 

the diagnosis of CAD. However, the 

composite index of peak strain and time to 

peak strain had significantly higher 

sensitivity for the detection of CAD. 

Which means that resting 3D-STE had 

value for the early detection of CAD, and 

the sensitive indicators were T-LS, CS1, 
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LS1 and AS1. LS1 has the highest 

sensitivity of 61.8%  

Lin et al. (2017) coincides with our study 

that 3D global strain values were 

significantly correlated with CAD severity 

in patients without RWMA. It shows that 

GAS and 3D- strain (which represents the 

expansion and contractions of a pair of 

points sets in the same radial line) had a 

better diagnostic value for severe stenosis 

with GAS cutoff value -29 with sensitivity 

& specificity was 95% & 71 % 

respectively. But it differs in 

angiographically scoring system of 

coronary arteries. It used the most severe 

single coronary artery stenosis.  

Global peak systolic longitudinal strain 

(GPSLS), global circumferential strain 

(GCS), global area strain (GAS), and 

global radial strain (GRS assessed by 3D-

STE at rest was studied in patients with 

NSTE-ACS by Biswas et al. (2018) and 

concluded that GPSLS was significantly 

lower in patients with significant stenosis 

and might be useful for identifying 

patients with a significant stenosis with 

good degree of sensitivity and specificity. 

Receiver operator characteristic curve for 

GPSLS, circumferential strain (CS), area 

strain (AS) and radial strain (RS) as 

predictor of significant CAD on 

angiogram had shown AUC for GPSLS 

0.840 P = 0.001; as compared to AUC for 

circumferential strain 0.689 P = 0.014; 

area strain 0.774, P ≤ 0.001 and radial 

strain 0.222, P ≤ 0.001with an optimal 

cutoff value of −13.50% (sensitivity & 

specificity of 88.9% and 70.8% 

respectively significant coronary artery 

stenosis defined as stenosis 70% or more 

for three epicardial vessels and 50% or 

more for LM coronary artery was 

considered as significant coronary 

stenosis. 

Another study for NSTE-ACS patients 

Cai et al. (2016) that show results 

concedes with Biswas et al. (2018) 

regarding the high sensitivity and 

specificity of cutoff value of GPLS. It 

differs from Biswas et al. (2013) that 

only GPLS is assessed by 3D-STE (other 

strain values not assessed) & the 

anatomical score used is SYNTAX score 

(i.e more detailed scoring system). The 

absolute value of GPLS is significantly 

associated with the complexity of 

coronary artery lesions in the NSTE-ACS 

patients. The values of GPLS significantly 

decreased from low SYNTAX scores to 

intermediate or high SYNTAX scores (-

14.0±2.7% and -9.5±2.8%, respectively, 

P<0.001). The area under the receiver 

operator characteristic curve (AUC) for 

GPLS to evaluate patients with complex 

NSTE-ACS was 0.882 (95% confidence 

interval [CI], 0.797–0.967, P<0.001) with 

an optimal cutoff value of -11.76% 

(sensitivity 82.6% and specificity 83.3%) 

(Cai et al., 2016). 

There were a limited number of studies on 

the use of 3D-STE to assess the extent of 

coronary artery. However, there were 

several previous studies which used 2D-

STE to evaluate the myocardial 

deformation were in agreement with our 

findings. 

Choi et al. (2013) measured global 

longitudinal strain by 2d speckle tracking 

for predicts the presence of left main and 

three vessel coronary artery disease in 

patients without regional wall motion 

abnormality. There were a discrepancy in 

the value of GLPS in Choi et al. (2013) 

results which showed that -17.9% appears 

to be a helpful cutoff value for 

discriminating those with severe CAD 

(specificity 79% and sensitivity 79%). 

They assessed the number of affected 

vessels, using a cutoff of percent diameter 

stenosis 70% for three epicardial vessels 

and 50% for LM coronary artery in our 

study, we used a more detailed anatomical 
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score and we use 3d speckle not 2D and 

we get more sensitivity &specificity. 

Conclusion: 

3D-STE is a noninvasive and handy 

parameter that has the potential to 

improve the value of echocardiography in 

the detection of the coronary artery 

disease (CAD) and to provide more 

information for clinical physicians. It 

could be expected to identify severe 

coronary stenosis in chronic coronary 

syndrome (CCS) patients even when 

resting wall motion and left ventricular 

ejection fraction were normal. It shows 

good sensitivity and specificity with best 

values for global area strain (GAS). 
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تقییم شدة قصورالشرایین التاجیة بواسطة التتبع النقطي ثالثي األبعاد 

 للبطین األیسر في مرضى قصورالشریان التاجي المستقر

 أحمد یحیى محمد، سامح رفعت عالم، إبراھیم فرج لله عبدالھادي

 جامعة األزھر – كلیة الطب , قسم القلب واألوعیة الدمویة

dr.ahmed_yehiamohamed@gmail.comMail: -E 

 

خطةةةةی   .الذبحةةةةة الصةةةةدریة المسةةةةتقرة مةةةةرإل شةةةةا ع قةةةةد یسةةةةب  ا  اقةةةةة :خلفیةةةةة البحةةةة 

یلعةةةةةة  التقیةةةةةةیم   .لمجةةةةةةدى لمرضةةةةةةى القلةةةةةة صةةةةةةدب القلةةةةةة  قوالتصةةةةةةویر القلبةةةةةةي الرا ةةةةةةد   ا

ةةةةةةا فةةةةةةي تشةةةةةة ی   ا م م  المبكةةةةةةر للمرضةةةةةةى الةةةةةةذین یعةةةةةةادون مةةةةةةن يفةةةةةةا  تاجیةةةةةةة معقةةةةةةدة د ر 

 . اختیار استراتیجیة العالج

تقیةةةةیم جةةةةد ب  دقةةةةة التتبةةةةع النقطةةةةي  ةةةةن  ریةةةة  الموجةةةةا  فةةةةو   : الھةةةةد  مةةةة  البحةةةة 

زمةةةةةة الشةةةةةریان الصةةةةةوتیة ثالثیةةةةةة األبعةةةةةاد فةةةةةي تقیةةةةةیم شةةةةةدة ضةةةةةی  الشةةةةةرایین فةةةةةي مرضةةةةةي متال

 .التاجي المزمن

مریضةةةةةا   90 كادةةةةةر الدراسةةةةةة دراسةةةةةة مقطعیةةةةةة  شةةةةةملر  :المرضةةةةةى ولةةةةةر  البحةةةةة 

یةةةةةة تون  )الذبحةةةةةةة الصةةةةةةدریة المسةةةةةةتقرة(یعةةةةةةادون مةةةةةةن متالزمةةةةةةة الشةةةةةةریان التةةةةةةاجي المزمنةةةةةةة 

إلةةةةةةى مركةةةةةةز القلةةةةةة  ا سةةةةةةالمي بجامعةةةةةةة األزقةةةةةةر لتصةةةةةةویر األ  یةةةةةةة التاجیةةةةةةة بنةةةةةةا   لةةةةةةى 

تةةةةم تصةةةةنی  م إلةةةةى  2020 إلةةةةى مةةةةایو 2019 مةةةةن لبریةةة  مؤشةةةرا  سةةةةریریة بةةةةین ال تةةةةرة

تشةةةم  مجمو ةةةة  : (1 ) المجمو ةةةة .مجمةةةو تین  سةةة  دتةةةا و تصةةةویراأل  یة التاجیةةةة

مریضةةةةةا  یعةةةةةادون مةةةةةن يفةةةةةا  تاجیةةةةةة م تل ةةةةةة فةةةةةي تصةةةةةویر األ  یةةةةةة     60 الحةةةةةا  

مریضةةةةا لةةةةدی م تصةةةةویراأل  یة  30 تشةةةةم  المجمو ةةةةة الضةةةةابطة : (2) المجمو ةةةةة

(   ق ةةةةةةةةا إلةةةةةةةةى ف تةةةةةةةةین فةةةةةةةةر یتین بعةةةةةةةةد 1 بیعیةةةةةةةةتم تقسةةةةةةةةیم المجمو ةةةةةةةةة   التاجیةةةةةةةةة بشةةةةةةةةك 

-19تضةةةةةی  المجمو ةةةةةة ال یةةةةةر الحةةةةةرج, تصةةةةةویراأل  یة التاجیةةةةةة  فق ةةةةةا لمقیةةةةةا  جینسةةةةةیني

0 = (IA) 20 .  تضی  المجمو ة الحرج ≤ (IB) 

لى البیادةةةةةا  الدیموةرافیةةةةةة  توجةةةةةد فةةةةةر   حا  د لةةةةةة إ صةةةةةا یة بنةةةةةا   : نتةةةةةابح البحةةةةة 

 جةةةةد   القةةةةة إ صةةةةا یة قویةةةةة بةةةةین درجةةةةة ا صةةةةابة فةةةةي  .فةةةة  مةةةةا تعلةةةة  بةةةةالعمر  الجةةةةن 

الشةةةةةةرایین التاجیةةةةةةة  قةةةةةةیم ا ج ةةةةةةاد الكلیةةةةةةة خصوصةةةةةةا إج ةةةةةةاد المسةةةةةةا ة الكلیةةةةةةة  ةةةةةةن  ریةةةةةة  

 لسةةةةة ر  الدراسةةةةةة  ةةةةةن قةةةةةیم فاصةةةةةلة . الموجةةةةةا  فةةةةةو  الصةةةةةوتیة ثالثیةةةةةة األبعةةةةةاد للقلةةةةة 

  كادةةةةر  19 مقیةةةةا  جینسةةةةیني لك ةةةةر مةةةةن ح ى الضةةةةی  الشةةةةدیدللتمییةةةةز بةةةةین المرضةةةةى 
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القیمةةةةةةة ال اصةةةةةةلة للت ریةةةةةة  بةةةةةةین المرضةةةةةةى ح ى مقیةةةةةةا  جینسةةةةةةیني شةةةةةةدید ال طةةةةةةورة  األقةةةةةة  

 .لإلج اد الطولي الكلي  12 - ج اد المسا ة الكلي   26 - خطورة قي

ة ت طةةةةی  صةةةةدب القلةةةة   ةةةةن  ریةةةة  التتبةةةةع النقطةةةةي ثالثةةةةي األبعةةةةاد قةةةةي  سةةةةیل : االسةةةةت تاج

ةیةةةةةةر جرا یةةةةةةة   م یةةةةةةدة لةةةةةةدی ا القةةةةةةدرة  لةةةةةةى تحسةةةةةةین قیمةةةةةةة ت طةةةةةةی  صةةةةةةدب القلةةةةةة  فةةةةةةي 

إكتشةةةةةةاا مةةةةةةرإل الشةةةةةةریان التةةةةةةاجي   تةةةةةةوفر المزیةةةةةةد مةةةةةةن المعلومةةةةةةا  ل  بةةةةةةا  التةةةةةةي مةةةةةةن 

خالل ةةةةةةا یمكةةةةةةن م توقةةةةةةع شةةةةةةدة تضةةةةةةی  الشةةةةةةریان التةةةةةةاجي فةةةةةةي مرضةةةةةةى متالزمةةةةةةة الشةةةةةةریان 

 ةةةةةةة    لی ةةةةةةة البطةةةةةةین التةةةةةةاجي المزمنةةةةةةة  تةةةةةةى  نةةةةةةدما تكةةةةةةون  ركةةةةةةة الجةةةةةةدار لثنةةةةةةا  الرا

 ا یسر ا دقباضیة  بیعیة.

التتبةةةةةةع النقطةةةةةةي ثالثةةةةةةي األبعةةةةةةاد للبطةةةةةةین األیسةةةةةةر  ةةةةةةن  ریةةةةةة  الموجةةةةةةا   الكلمةةةةةةال الدالةةةةةةة 

 الصوتیة, شدة ضی  الشرایین التاجیة, الذبحة الصدریة المستقرة.

 

 

 

 

 

 

 

 

 

 

 

 

 


