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Abstract 

  
Background: Speckle tracking echocardiography  is new technique  

to  evaluate left  ventricular  function. 

Objective: To evaluate   sensitivity   and   specificity   of   two   

dimension   global longitudinal strain ( 2D-GLS)    estimated by 

speckle tracking echocardiography (2D-STE)    to predict the   

diagnosis and   degree of severity of CAD( coronary artery   disease) 

in patient   suspected to have stable ischemic     heart   diseases 

(IHD). 

Patients and Methods: An observational cross-sectional study, 

patients underwent echocardiography (TTE), left ventricular 

(LV)systolic function were   estimate initially,   (calculate   LVEF)      

then   assessment   of   LV   global   and   regional longitudinal  

strain  (GLS)  were calculated  next.All  patient  underwent  

coronary angiography in the catheterization unite and according to 

the result of coronary angiography, we separated patients  into two 

groups:  one how have  significant (≥70%) coronary arteries stenosis 

(group A),and another group   with non- significant(<70%) coronary 

arteries stenosis (group B). The study was done in echocardiography 

unit and catheterization lab in Ibn-Albitar center of cardiac surgery, 

the study carried out from April 2018 to May 2019. 

Results: This   study 93 patients were included , there is  mean ages 

was (60.2 ±6.3) years, majority of cases were males (72.0%), 47.3% 

of all cases had ≥3 risk factors, and according to angiography study 

(67.7%) had significant CAD .The frequency of DM, dyslipidemia, 

and the occurrence of ≥3   risk factors were significantly   elevated   

in     group A(patients  with  significant coronary  artery stenosis ) in 

comparison to the   group B. Mean EF and GLS were considerably 

lower in group A related to group B. There  was  not  much  

difference  in  GLS  between  single  and  two  vessels involvement, 
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however, the GLS value in three vessels was significantly lower 

compared to single and two vessels involvement. GLS were 

independent predictor of significant coronary artery stenosis, 

independent of the effect DM, dyslipidemia, and the presence of ≥3 

concomitant risk factor. 

Conclusion: Assessment (GLS) value by 2D speckle tracking 

echocardiography is good test for predicating diagnostic and 

severity of coronary arteries diseases, global longitudinal strain had 

positive relationship with increasing number of stenotic coronary 

arteries, and provides high quantitative diagnostic information for 

detection of the CAD. 

Keywords:  Echocardiography, significant coronary artery disease 

 

Introduction

    Speckle  tracking  echocardiography is  a  

new  technique  for  the assessment    of 

cardiac function.   By assessment of global 

longitudinal strain    (GLS ) we can provide   

important insight     to myocardial 

deformation by   advantage of being angle-

independent [1, 2]. 

   Two dimensional speckle tracking 

echocardiography( 2D-STE) has been used 

for evaluate wide range of heart diseases, 

where it can  predate   myocardial disease 

process early when usual TTE appear to be 

normal[3, 4]. 

   Deformation parameters of strain and strain 

rate: cardiac fibers   has special helical 

architecture   that’s important to know when   

evaluate the myocardial deformation   and  

concordantly study  the myocardial  fibers  

actions throughout period  of contraction and 

relaxation ( systole and diastole )in terms of 

shortening, thickening  and  torsion    around  

its  own  axis  .moreover  to the  closing  of  

two myocardial opposite walls,  the basal 

segment approximate  to the apex  in  rotary 

motion   in   different directions that   lead to 

the arrangement of vortex flows (vertical 

flows), where  additional energy is  

conserved   in comparison with linear flow 

mechanics. This principle,  when  applied  for 

ejection  period of systole, is essentially 

important given that it provides efficient 

absorption power throughout diastole [5]. 

   Strain is dimensionless quantity of cardiac 

muscle deformation, strain(e) is   the 

alteration of myocardial fibers  length 

throughout stress between end-systole and its 

normal  length at end-diastole. Strain is 

generally  represented in per cent (%) while 

strain rate (SR) is   defined   as the alteration 

of strain per unit of time.Negative strain be a 

sign of cardiac fiber f or  thinning, while  a 

positive  strain explain thickening or 

lengthening [6]. 

   Reference values of (GLS)  were well-

known for both left ventricle (LV) and 

atrium[14]. However, there's no  established 

value for peak systolic strain and strain 

rate(SR) to determent  pathological  

conditions  . normal left ventricle  GLS 

values are global reference value ,(mean 

6SEM) for the longitudinal peak systolic 

https://doi:10.26505/DJM.22016320109
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strain (GLPSS: 18.66%), peak systolic  strain 

rate (PSSR:1.1060.01/s)[4]. 

   Ischemic heart disease (IHD)   recently 

became  the main causes of morbidity and 

mortality   that will   improving   with   

earlier management and of essential 

importance   to   assist   the patients,   

decrease time of   hospital stay and   also 

economic costs[7]. Severe CAD is identified  

cause of LV dysfunction. In spite of this    the  

LV  systolic  function(  estimated  by  LV  

ejection  fraction  EF%)  is commonly  

normal at in early   diseased stage[8]. 

   As  GLS is  decrease  earliest in course of 

CAD.  Therefore the  assessment of LV 

deformation became the most sensitive 

diagnostic markers of   IHD    mainly    in 

patients how have significant coronary 

arteries disease( stenosis)9. Choi [10] study  

found that  in asymptomatic patient how have 

normal LV systolic function thesis significant 

association between decrease GLS value and   

stable IHD. in patients   presented with acute 

coronary syndrome(STMI) , studies reported 

that GLS is  positively correlated  to the  

height levels of cardiac  serum troponin 

T[11]. And , when calculated  directly after  

revascularization therapy,    GLS represent a 

good predication   of left ventricular 

remodeling and  other  adverse events, such 

as heart failure and death [12].  Also  other 

study reported that GLS value  associates 

with the global   extent   of   myocardial scar 

tissue when estimated   by contrast- enhanced 

MRI [13]. 

   The goal of  our study was to evaluation  

the sensitivity and specificity  of GLS 

obtained by 2D-STE  in prediction diagnosis 

and severity of CAD in patient  suspected to 

have stable IHD. 

Patients and Methods 

Study design: An observational cross-

sectional study, patients underwent 

echocardiography (TTE), left ventricular 

(LV)systolic function were   estimate 

initially, (calculate LVEF), then assessment 

of LV global and regional longitudinal strain 

were calculated next. All patient underwent 

transcutaneous coronary angiography in the 

catheterization unite and according to the 

result , patients were separated into two 

groups: 

Group A: patients with significant (≥70%) 

coronary arteries stenosis (63 patients). 

Group B:patients with no significant (<70%) 

coronary arteries stenosis(30 patient). 

Setting:The study was done in 

echocardiography unit and catheterization lab 

in Ibn- Albitar center of cardiac surgery, the 

study carried out from April 2018 to May 

2019.The study included initially 105 

patients, of them 12 patients were  discarded 

due to poor acoustic window, inappropriate 

for speckle tracking echo, ultimately only 93 

patients were included in the study. 

Exclusion  criteria  :  patients  with    acute  

coronary  syndrome  (ACS),  previous history 

of STMI (myocardial infarction), IHD   

managed by percutaneous coronary 

intervention (PCI) or CABG.   Patients with  

LV systolic dysfunction (EF%≤50), moderate 

to severe valvular heart disease, chronic 

arrhythmias like permanent AF, large burden 

of   premature   ventricular complexes, and 

complete bundle branch block. 

Variables: Detailed history was taken from 

the patients after referral for elective 

diagnostic coronary angiography, the patients 

were those suspected to have IHD. 

https://doi:10.26505/DJM.22016320109
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   Additional information taken was history of 

chest Pain (typical or atypical),angina class, 

electrocardiographic changes, echo study, 

and the  Maine cardiovascular risk factors 

(diabetes mellitus, hypertension 

hyperlipidemia, positive family history of 

IHD, and smoking history). 

All  patients  underwent  resttransthoracic  

echocardiography  examination  (TTE) and 

2-D speckle tracking echocardiography (2D-

STE). 

Echocardiography:Two-dimension 

echocardiography and speckle tracking 

examination study of patents done using GE 

VIVID-9, assessment LV systolic function 

were done using end-diastole and end-systole 

dimension in long axis view and LV EF% 

was obtained. 

Speckle tracking Strain analyses: Speckle 

trucking echo study obtained in three 

frequent heart cycle at rest under ECG 

monitor, in usual apical planes all three 

stander views was done (4-chambers, two-

chambers, and long-axis). Were measured by 

2D gray scale echocardiography these images 

were saved and  then carefully   analyzed. In 

each of these views, when the picture is 

opened in the program (software), the  

program automatically brings up the end-

systolic frame of the cardiac cycle. If the 

automated frame choice not accurate, it can  

adjust itself manually. 

   By the software the  left ventricle divided  

automatically in to  the six segments in 

equidistant pattern and generates of global 

and segmental longitudinal(GLS), strain rate 

(SR), velocity and displacement curves. 

   Regional longitudinal strain  was calculated 

in all 3 basic apical views t through a period 

of opening and closing of aortic valve of total 

of 17 segments that include sex basal and 

mid ventricular, four apical segment and final 

one segment of apical cup to  give GLS. 

   The  cut  off  point  value for  normal  

negative    GLS of  systolic  left ventricular 

assessed by speckle tracking  echo study  was 

considered 18%. 

Coronary Angiography (CA):CA was done 

by the percutaneous   trance femoral and 

radial approach. Standard projections were 

obtained for all coronary vessel, significant 

lesion is recorded when>70% decrease in 

coronary calibrate, in supervision of general 

and    intervention cardiologist’ assessment of 

the coronary angiograms was visually 

performed.   

Statistical Analysis 

    Separate variables obtainable by means of 

their number and percentage, chi square test 

used to examine the discrete variable.  the 

differences in means between two groups 

will be analyzed  by two samples t test  (if 

both groups follow normal distribution with 

no important outlier), whereas one way 

ANOVA use to investigate the differences 

between more than two groups ,subsequently  

if the results is significant post Hoc Tukey 

test will be used to find which pair is 

significant. Binary logistic regression 

analysis used to calculate the odd ratio (OR) 

and their 95% confidence intervals, the result 

can be classify into two binary levels. Linear 

regression analysis achieve to evaluate the 

association among different variables. Scatter 

plot used to present the regression analysis, r 

s (correlation coefficient is a representative 

of magnitude and direction of the 

relationship). Receiver operator curve used to 

see the cogency of different parameters in 

separating active cases from control (negative 

https://doi:10.26505/DJM.22016320109
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cases) and area under the curve i.e. AUC and 

its p value prescribe this validity (if AUC ≥ 

0.9 mean excellent test, 0.8 –0.89 means 

good test, 0.7 – 0.79 fair test otherwise 

unacceptable). Trapezoidal the ability. 

Sensitivity  is defined  as the ability  of 

screening test to recognized all people how 

have disease ,  (true positive rate). Specificity 

is defined  as the ability  of screening  test to 

recognized people how have no disease ,(true 

negative rate). Positive predictive value: 

Probability that the disease is present when 

the test is positive. 

 
Negative predictive value: Probability that 

the disease is not present when the test is 

negative. 

 
SPSS 22.0.0 (Chicago, IL)software package 

used to make the statistical analysis, p value 

considered when appropriate to be significant 

if less than0.05. 

Results 

   The study included 93 patients, their mean 

age was 60.2 ± 6.3 years, the majority of 

cases were males (72.0%), 47.3% of all cases 

had ≥3 risk factors, and according to 

angiography study 67.7% had significant 

CAD,as illustrated in table 1The frequency of 

DM, dyslipidemia, and the presence of ≥3 

risk factors  are significantly greater in group 

A compared to group B, as illustrated in 

Table (3). 

Table (1): Comparison of various variables according to the level of stenosis in coronary arteries 

Variable Group A Group B All p-value 

Number 63 30 93 - 

Age (years), mean ± SD 60.3 ± 6.6 60.0 ± 5.6 60.2 ± 6.3 0.813 

Gender, n (%)    0.425 

   Female 16 (25.4%) 10 (33.3%) 26 (28.0%)  

   Male 47 (74.6%) 20 (66.7%) 67 (72.0%)  

Hypertension, n (%) 37 (58.7%) 17 (56.7%) 54 (58.1%) 0.850 

DM, n (%) 36 (57.1%) 9 (30.0%) 45 (48.4%) 0.014 

Family history of IHD, n (%) 26 (41.3%) 8 (26.7%) 34 (36.6%) 0.172 

Smoking, n (%) 20 (31.7%) 13 (43.3%) 33 (35.5%) 0.275 

Dyslipidemia, n (%) 48 (76.2%) 10 (33.3%) 58 (62.4%) <0.001 

Patients with ≥3 risk factors, n (%) 35 (55.6%) 9 (30.0%) 44 (47.3%) 0.021 

Group A: ≥70% coronary artery stenosis, Group B: <70% coronary artery stenosis 

The distribution of vessels involvement 

according to angiography study are shown in 

Table (2).  

Table (2): Distribution of study sample according to coronary artery findings 

 Value 

No significant CAD 30 (32.3%) 

Single vessel involvement 26 (28.0%) 

Two vessels involvement 21 (22.6%) 

Three vessels involvement 16 (17.2%) 

CAD: coronary artery disease  

https://doi:10.26505/DJM.22016320109
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Mean EF and GLS were significantly lower 

in group A compared to group B, as 

illustrated in Table (3).

Table (3): Distribution of ejection fraction and GLS according to level of stenosis in coronary arteries 

Variable Group A Group B p-value 

Number 63 30 - 

EF (%), mean ± SD 54.7 ± 2.6 60.7 ± 2.4 <0.001 

GLS (-%), mean ± SD 14.7 ± 2.2 17.6 ± 2.7 <0.001 

EF: ejection fraction, GLS: global longitudinal strain 

Overall, GLS had good ability (since the 

AUC between 0.8 – 0.89) as diagnostic 

methods for predicting significant coronary 

stenosis, as illustrated in Figure (1).

 
 

 AUC 95%CI p-value 

GLS (-%) 0.810 0.715 – 0.884 <0.001 

GLS: global longitudinal strain, CI: confidence interval, AUC: area under the curve 

Figure (1): ROC curve analysis of the role of GLS as predictor of significant coronary stenosis 

 

In order to determine the value of GLS which 

represent the optimal cut off Youdenindex 

was used (J = max (sensitivity + specificity – 1)) 

and at cut off ≤16.0, maximum accuracy was 

reported, this cut point offered higher SN 

compared to SP (87.3 vs. 70%), also the PPV 

was higher than its NPV (85.9 vs. 72.4%), as 

illustrated in Table (4).

. 
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Table (4): Assessment of diagnostic accuracy of GLS as predictor of significant stenosis 

 Cut – off SN SP PPV NPV 

GLS (-%) ≤16.0 87.3 70.0 85.9 72.4 

GLS: global longitudinal strain, SN: sensitivity, SP: specificity, PPV: positive 

predictive value, NPV: negative predictive value 

There was no significant difference in GLS 

between single and two vessels involvement, 

however, the GLS value in three vessels was 

significantly lower compared to single and 

two vessels involvement, as illustrated in 

Table (5). 

 

Table (5): analysis of GLS according to extent of vessels involvement 
 Number of vessels involvement p-value 

No vessel Single Two Three 

Number 30 26 21 16 - 

GLS 17.6 ± 2.7 15.3 ± 2.2 15.7 ± 0.6 12.4 ± 1.7 <0.001 

Pairwise comparison (p-value) 

No vessel vs single Single vs two Two vs three 

0.001 0.931 <0.001 

There was direct significant correlation 

between GLS and LVEF in the patients, 

 as illustrated in Figure (2). 

 
Figure (2): Relationship between GLS with LVEF in all the patients 

Based on the result from table 3 the following 

risk factor were entered the statistical model 

to the relationship between GLS with 

associated with significant coronary artery 

stenosis, (DM, dyslipidemia, and the 

presence of ≥3 concomitant risk factor), to 

exclude their effect from the 

relationship.GLS were independent predictor 

(i.e. it relationship with significant coronary 

artery stenosis is not affect by other 

variables) of significant coronary artery 

stenosis, independent of the effect DM, 

dyslipidemia, and the presence of ≥3 

concomitant risk factor, as illustrated in table 

(6).

https://doi:10.26505/DJM.22016320109
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Table (6): multivariate analysis of the GLS and other risk factors as predictor of significant 

coronary artery stenosis 

Variables OR 95%CI p-value 

GLS 0.534 0.382 – 0.746 <0.001 

≥3 risk factors 0.861 0.007 – 9.642 0.903 

DM 2.971 0.309 – 28.561 0.346 

Dyslipidemia 3.826 1.080 – 13.550 0.038 

R2 (Cox & Snell) = 0.352 

OR: odd ratio, CI: confidence interval 

 

Discussion 

    Coronary artery disease (CAD) is 

identified predictor of  of ischemic heart 

disease(IHD) prognosis , since  significant 

stenosis of coronary artery  leads  to 

widespread myocardial ischemia [14]. In 

patient  with three-vessel CAD when  most 

LV wall are exposed to ischemia, is another 

high-risk group and thus treatment by 

coronary bypass surgery(CABG) is 

commonly  needed  to enhance  long-term 

prognosis in  symptomatic patients  [15]. 

   While stress testing (exercise or 

pharmacological) has high sensitivity for 

three-vessel (3VD) and left main CAD, 

Therese increasing patients risk in this tests 

[16].also , in some patients  who has left 

main CAD, exercise(stress/rest) myocardial 

perfusion imaging(MPI) may be have normal 

result and not demonstrate any transient or 

fixed perfusion  defect  due to balanced 

ischemia [17]. Most of these patients when 

assessed by trance thoracic echocardiography 

study  they  have no regional wall motion 

abnormality and   normal  LV systolic 

function  at rest and its  useful to predicate 

the  severity  of CAD  by  using different 

resting parameter .  Calculation of GLS by 

speckle tracking echocardiography study  

was newly advanced  for the quantitative  

assessment of LV systolic function [18].  

In the present study mean age of patients was 

60.2 ± 6.3years, m  ,most of patient where a 

male(72%) witch was in agreement with  

Choi et al study in which mean 59 ± 9 years, 

with 70.8% males [14], and similar to 

Radwan and Hussein study in which mean 

between 51.6 to 55.5 years, and 65% were 

males (19.32), in Nucifora et al study which 

involved 182 participants, with mean age 54 

± 10 years with 59% were males [20]. 

   In the present study dyslipidemia was 

significantly  elevated in patients with 

significant CAD (76.2% vs. 33.3%) 

compared to those without significant CAD, 

which agreed with Choi et al in which 42.1% 

of the high-risk CAD had dyslipidemia while 

16.7% of the normal patients had 

dyslipidemia (p-value = 0.033) [14], and 

similar to Radwan and Hussein study (55.2% 

vs. 18.2%, p-value = 0.03) [19], in Nucifora 

et al study hypercholesteremia was 

significantly  elevated  in subjects with 

severe CAD compared to those with non-

obstructive CAD (59% vs. 43%) [20]. 

   Regarding cardiovascular risk factors,  

patients with  hypertension ( elevated mean 

arterial  blood pressure) also evident in 

patients with increased afterload  as in aortic 

stenosis, theirs  independent association with 

lower GLS values  [21,22], and also  

decreased  GLS has been  found in  children 

and adolescents with  hyprcholestremia  how  

https://doi:10.26505/DJM.22016320109
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has negative history of  cardiovascular risk 

factors or   heart diseases in  comparison with 

controls group [23]. 

   In the present study 67.7%  of patients had 

significant (>70%) CAD, this agreed with 

Radwan and Hussein study in which 72.5% 

had significant CAD [19,32].  And  theirs 

considerable decrease of GLS value in 

patients with significant(>70%stenosis )CAD  

in comparison  to those with non significant 

CAD , mean values of (GLS) were (- 14.7 ± 

2.2vs - 17.6 ± 2.7). After performing ROC 

analysis GLS was found to have good ability 

to predict significant CAD (≥70% stenosis) at 

cut off >16.0%, with sensitivity (SN) and 

specificity (SP) (87.3% and 70.0%) positive 

predictive value (PPV) of (85.9%), and 

negative predictive value (NPV) of (72.4%) 

for rest 2D-STE in predict of significant 

CAD.This indicate that  estimation of  LV 

deformation by calculated GLS   value at rest 

had  important  diagnostic correctness in 

predicting significant CAD. 

   Our findings agreed with Choi et al study in 

which 38 high risk CAD compared to 28 low 

risk CAD (18.0 ± 2.3 vs. 19.4 ± 2.4%; p-

value = 0.032. respectively), and in ROC 

analysis the AUC for predicting high risk 

CAD was 0.803, at <19.4 optimal cut off 

with 76.5% SN and 74.1% SP [14], similar to 

Radwan and Hussein study in which mean 

values of (GLS) were (11.86 ± 2.89 vs 

18.65± 0.79, p < 0.000), AUC = 0.88, 

optimal cut-off <15.6, 93.1% SN, 81.8% SP, 

93.1% PPV, and 81.8% NPV [19], similar to 

Ng et al which included 102 patients mean 

GLS was significantly lower in those with 

significant CAD (16.3 vs 19.1, p-value = 

0.001), the optimal cut-off was >17.4% with 

84.2% SN, and 87.5% SP [24], similar to 

Nucifora et al study with GLS <17.4% (83% 

SN, 77% SP) associated with obstructive 

CAD [20]. 

   Shimoni et al. study incorporated 97 

patients  how supposed  to have CAD. When 

assessment  GLS  value it was significantly  

deceases' in  patients with significant (>70% 

stenosis) CAD  in related  to those  patient 

with non-significant CAD, with mean values 

of (GLS) were (17.3 ± 2.4 vs 20.8 ± 2.3 p-

value < 0.001). and  they  found  that GLS  

value  less than  and equal 19.7 may predict 

significant coranry artery stenosis (>50%)  

with sensitivity 81% and specificity 67% 

(AUC = 0.85) [25]. 

   Montgomery et al.   also study the 

significant value of GLS in patient with IHD. 

And they  reported  that patient complain of 

significant CAD has decrease GLS value 

,mean values of (GLS) were (16.8± 3.2 vs 

19.1 ±3.4, p <0.000). They  found  that GLS 

≤17.8 may predict significant CAD  stenosis 

(>50%) , with sensitivity and specificity 66% 

,76% respectively [26]. 

CAD  represent one  of the important  causes 

of LV  systolic and diastolic dysfunction 

[27]. Same studies previously  identified  

elevated prevalence  LV diastolic dysfunction 

in patients with  IHD and have normal left 

ventricular  systolic function [28,41, 29,42]. 

in addition, a progressive decline of LV 

relaxation function has been  recorded in  

positive relation to the number and  severity  

of coronary diseased vessels [28, 30] and 

improvement  LV diastolic function (returned  

to normal function)has been reported  after 

percutaneous coronary artery 

revascularization [31].one of mechanisms 

that  explain this association, is the 

recurrence of subclinical ischemia 

https://doi:10.26505/DJM.22016320109
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(microvascular) may  lead to impair LV  

diastolic function, which is an active, energy-

dependent process [32].  Moreover , the 

severely  abstracted  coronary  blood flow 

may  initiate structural cardiac muscle  

remodeling   witch lead to LV diastolic 

dysfunction [28]. 

    In multivariate analysis GLS was 

independent predictor of significant CAD, 

which was in agreement with Radwan and 

Hussein study (OR = 1.52, p-value <0.001) 

[19], in agreement with Nucifora et al study 

(OR 1.97, 95%CI 1.43-2.71) [20]. 

   Few previous studies addressed  regarding  

study the subjects of subclinical presentation 

of   left ventricular  systolic dysfunction and 

comparison to the  CAD,  showed differing 

results. A study like  Bolognesi et al , found a 

decrease  of LV longitudinal  strain 

(shortening) in patients with significant CAD  

when evaluated  by tissue-Doppler and long-

axis M-mode echocardiography, in spite of 

normal  LV systolic function(LVEF), [33]. 

On the othe hand, Yuda et al study showed 

no   changes in systolic myocardial velocity 

value  and strain rate  when estimated by 

(tissue-Doppler TTE) among  different  LV 

segments supplied by coronary artery with  

significant and  non significant  CAD [28]. 

   Newly , Edvardsen et al study  the 

significant  of  myocardial  strain  when  

estimated by tagged cardiac MRI  and CAD 

(expressed as calcium score by MSCT or 

electron-beam computed tomography) in a 

large percent of  patients population how has 

no   history of IHD and  hav normal LV 

systolic function. a significant relation found  

between the   impaired regional LV systolic 

function  and the occurrence of coronary 

disease( atherosclerosis) [34]. 

Interestingly, a progressive  decline of  LV 

systolic function  estimated by lowering  

GLS  value  that found in  significant  CAD;  

and ,  there's an independent  association  

between  lower GLS value  and  severe CAD.  

Un explanation  of this result will agreement 

with  the theory  witch suggested that 

subclinical myocardial injure may be a 

indicator of coronary  arteries atherosclerosis  

in  spit of the absence  history of myocardial 

infarction,  which may be due  to  small-

vessel microembolization , endothelial  

damage (dysfunction),  and  chronic ischemia 

[34]. 

Conclusions  

    Assessment global longitudinal strain 

value by 2D-STE is sensitive and specific for 

predicating diagnostic and severity of 

coronary arteries diseases, global longitudinal 

strain had positive relationship with 

increasing number of stenotic coronary 

arteries, and provides high quantitative 

diagnostic information for detection of the 

CAD. 

Recommendations   

   Assessment of GLS by 3D speckle tracking 

echocardiography my need to become one of 

non-invasive parameters in risk stratification 

of patients with suspected CAD. In future 

study   using wide range of speckle tracking 

parameters may enhanced the significant o 

2D-STE study in IHD. 

Source of funding: This research was 

funded by ourselves and there is no other 

funding cover this study or manuscript 

preparation and publication.  

Ethical clearance: The project for this 

study was taken from the College of 

Medicine/ University of Diyala ethical 

committee. 

https://doi:10.26505/DJM.22016320109


  Diyala Journal of Medicine 

 

 
   

  
 

 

                                                                                                             180                                          April 2022 ,Volume 22, Issue 1 
 

ORIGINAL RESEARCH  
published: 25 April 2022 

Doi: https://doi:10.26505/DJM.22016320109     

 

Conflict of interest: Nill 

References 

[1] Huang SJ, Orde S. From speckle tracking 

echocardiography to torsion: research tool 

today, clinical practice tomorrow. Current 

opinion in critical care. 2013;19(3):250-7. 

[2] Nesbitt GC, Mankad S, Oh JK. Strain 

imaging in echocardiography: methods and 

clinical applications. The international 

journal of cardiovascular imaging. 2009;25 

Suppl 1:9-22. 

[3] Aggeli C, Felekos I, Tousoulis D, 

Gialafos E, Rapti A, Stefanadis C. 

Myocardial mechanics for the early detection 

of cardiac sarcoidosis. Int J Cardiol. 

2013;168(5):4820-1. 

[4] Marwick TH, Leano RL, Brown J, Sun 

JP, Hoffmann R, Lysyansky P, et al. 

Myocardial strain measurement with 2-

dimensional speckle-tracking 

echocardiography: definition of normal 

range. JACC Cardiovascular imaging. 

2009;2(1):80-4.  

[5] Torrent-Guasp F, Ballester M, Buckberg 

GD, Carreras F, Flotats A, Carrio I, et al. 

Spatial orientation of the ventricular muscle 

band: physiologic contribution and surgical 

implications. J Thorac Cardiovasc Surg. 

2001;122(2):389-92.  

[6] Francisco CS. , Katia G., Luisa S., Pietro 

M., Annelyse GB. , Angela G.3 Fabio M., 

Alessandro I., and Michele C.: Oral 

Manifestations and Complications in 

Childhood Acute Myeloid Leukemia, 

Cancers (Basel). 2020 Jun; 12(6): 1634.  

[7] Agarwal M, Mehta PK, Bairey Merz CN. 

Nonacute coronary syndrome anginal chest 

pain. The Medical clinics of North America. 

2010;94(2):201-16. 

[8] Parato VM, Mehta A, Delfino D, Amabili 

S, Partemi M, Grossi P, et al. Resting 

echocardiography for the early detection of 

acute coronary syndromes in chest pain unit 

patients. Echocardiography (Mount Kisco, 

NY). 2010;27(6):597-602.  

[9]Hoit BD. Strain and strain rate 

echocardiography and coronary artery 

disease. Circulation Cardiovascular imaging. 

2011;4(2):179-90.  

[10] Choi JO, Cho SW, Song YB, Cho SJ, 

Song BG, Lee SC, 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. European journal of 

echocardiography : the journal of the 

Working Group on Echocardiography of the 

European Society of Cardiology. 

2009;10(5):695-701.  

[11] Bertini M, Mollema SA, Delgado V, 

Antoni ML, Ng AC, Holman ER, et al. 

Impact of time to reperfusion after acute 

myocardial infarction on myocardial damage 

assessed by left ventricular longitudinal 

strain. Am J Cardiol. 2009;104(4):480-5.  

[12] Park YH, Kang SJ, Song JK, Lee EY, 

Song JM, Kang DH, et al. Prognostic value 

of longitudinal strain after primary 

reperfusion therapy in patients with anterior-

wall acute myocardial infarction. Journal of 

the American Society of Echocardiography : 

official publication of the American Society 

of Echocardiography. 2008;21(3):262-7. 

[13] Becker M, Lenzen A, Ocklenburg C, 

Stempel K, Kuhl H, Neizel M, et al. 

Myocardial deformation imaging based on 

ultrasonic pixel tracking to identify reversible 

myocardial dysfunction. J Am Coll Cardiol. 

2008;51(15):1473-81.   

https://doi:10.26505/DJM.22016320109


  Diyala Journal of Medicine 

 

 
   

  
 

 

                                                                                                             181                                          April 2022 ,Volume 22, Issue 1 
 

ORIGINAL RESEARCH  
published: 25 April 2022 

Doi: https://doi:10.26505/DJM.22016320109     

 

[14] Choi JO, Cho SW, Song YB, Cho SJ, 

Song BG, Lee SC, 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. European journal of 

echocardiography : the journal of the 

Working Group on Echocardiography of the 

European Society of Cardiology. 

2009;10(5):695-701.   

[15] Caracciolo EA, Davis KB, Sopko G, 

Kaiser GC, Corley SD, Schaff H, et al. 

Comparison of Surgical and Medical Group 

Survival in Patients With Left Main 

Coronary Artery Disease. Circulation. 

1995;91(9):2325-3430.   

[16] Gibbons RJ, Balady GJ, Bricker JT, 

Chaitman BR, Fletcher GF, Froelicher VF, et 

al. ACC/AHA 2002 Guideline Update for 

Exercise Testing: Summary Article. 

Circulation. 2002;106(14):1883-92. 

[17] Kumar SP, Movahed A. Importance of 

wall motion analysis in the diagnosis of left 

main disease using stress nuclear myocardial 

perfusion imaging. 

[18] Reisner SA, Lysyansky P, Agmon Y, 

Mutlak D, Lessick J, Friedman Z. Global 

longitudinal strain: a novel index of left 

ventricular systolic function. Journal of the 

American Society of Echocardiography : 

official publication of the American Society 

of Echocardiography. 2004;17(6):630-3.  

[19] Radwan H, Hussein E. Value of global 

longitudinal strain by two dimensional 

speckle tracking echocardiography in 

predicting coronary artery disease severity. 

The Egyptian heart journal : (EHJ) : official 

bulletin of the Egyptian Society of 

Cardiology. 2017;69(2):95-101.  

[20] Nucifora G, Schuijf JD, Delgado V, 

Bertini M, Scholte AJHA, Ng ACT, et al. 

Incremental value of subclinical left 

ventricular systolic dysfunction for the 

identification of patients with obstructive 

coronary artery disease. American Heart 

Journal. 2010;159(1):148-57.  

[21] Yingchoncharoen T, Agarwal S, 

Popovic ZB, Marwick TH. Normal ranges of 

left ventricular strain: a meta-analysis. 

Journal of the American Society of 

Echocardiography : official publication of the 

American Society of Echocardiography. 

2013;26(2):185-91.  

[22] Kearney LG, Lu K, Ord M, Patel SK, 

Profitis K, Matalanis G, et al. Global 

longitudinal strain is a strong independent 

predictor of all-cause mortality in patients 

with aortic stenosis. European heart journal 

cardiovascular Imaging. 12;13(10):827-3. 

[23] Vitarelli A, Martino F, Capotosto L, 

Martino E, Colantoni C, Ashurov R, et al. 

Early myocardial deformation changes in 

hypercholesterolemic and obese children and 

adolescents: a 2D and 3D speckle tracking 

echocardiography study. Medicine 

(Baltimore). 2014;93(12):e71. 

[24] Ng ACT, Sitges M, Pham PN, Tran DT, 

Delgado V, Bertini M, et al. Incremental 

value of 2-dimensional speckle tracking 

strain imaging to wall motion analysis for 

detection of coronary artery disease in 

patients undergoing dobutamine stress 

echocardiography. American Heart Journal. 

2009;158(5):836-44. 

[25] Shimoni S, Gendelman G, Ayzenberg O, 

Smirin N, Lysyansky P, Edri O, et al. 

Differential Effects of Coronary Artery 

Stenosis on Myocardial Function: The Value 

of Myocardial Strain Analysis for the 

https://doi:10.26505/DJM.22016320109


  Diyala Journal of Medicine 

 

 
   

  
 

 

                                                                                                             182                                          April 2022 ,Volume 22, Issue 1 
 

ORIGINAL RESEARCH  
published: 25 April 2022 

Doi: https://doi:10.26505/DJM.22016320109     

 

Detection of Coronary Artery Disease. 

Journal of the American Society of 

Echocardiography. 2011;24(7):748-57. 

[26] Montgomery DE, Puthumana JJ, Fox 

JM, Ogunyankin KO. Global longitudinal 

strain aids the detection of non-obstructive 

coronary artery disease in the resting 

echocardiogram. European Heart Journal - 

Cardiovascular Imaging. 2011;13(7):579-87. 

[27] Fischer M, Baessler A, Hense HW, 

Hengstenberg C, Muscholl M, Holmer S, et 

al. Prevalence of left ventricular diastolic 

dysfunction in the community. Results from a 

Doppler echocardiographic-based survey of a 

population sample. European heart journal. 

2003;24(4):320-8.  

[28] Yuda S, Fang ZY, Marwick TH. 

Association of severe coronary stenosis with 

subclinical left ventricular dysfunction in the 

absence of infarction. Journal of the 

American Society of Echocardiography : 

official publication of the American Society 

of Echocardiography. 2003;16(11):1163-70. 

[29] Lee KW, Blann AD, Lip GY. Impaired 

tissue Doppler diastolic function in patients 

with coronary artery disease: relationship to 

endothelial damage/dysfunction and platelet 

activation. Am Heart J. 2005;150(4):756-66. 

[30] Rydberg E, Willenheimer R, Erhardt L. 

The prevalence of impaired left ventricular 

diastolic filling is related to the extent of 

coronary atherosclerosis in patients with 

stable coronary artery disease. Coronary 

artery disease. 2002;13(1):1-7.  

[31] Tanaka H, Kawai H, Tatsumi K, 

Kataoka T, Onishi T, Nose T, et al. Improved 

regional myocardial diastolic function 

assessed by strain rate imaging in patients 

with coronary artery disease undergoing 

percutaneous coronary intervention. Journal 

of the American Society of 

Echocardiography : official publication of the 

American Society of Echocardiography. 

2006;19(6):756-62.  

[32] Reduto LA, Wickemeyer WJ, Young JB, 

Del Ventura LA, Reid JW, Glaeser DH, et al. 

Left ventricular diastolic performance at rest 

and during exercise in patients with coronary 

artery disease. Assessment with first-pass 

radionuclide angiography. Circulation. 

1981;63(6):1228-37.  

[33] Bolognesi R, Tsialtas D, Barilli AL, 

Manca C, Zeppellini R, Javernaro A, et al. 

Detection of early abnormalities of left 

ventricular function by hemodynamic, echo-

tissue Doppler imaging, and mitral Doppler 

flow techniques in patients with coronary 

artery disease and normal ejection fraction. 

Journal of the American Society of 

Echocardiography : official publication of the 

American Society of Echocardiography. 

2001;14(8):764-72.  

[34] Edvardsen T, Detrano R, Rosen BD, 

Carr JJ, Liu K, Lai S, et al. Coronary artery 

atherosclerosis is related to reduced regional 

left ventricular function in individuals 

without history of clinical cardiovascular 

disease: the Multiethnic Study of 

Atherosclerosis. Arteriosclerosis, thrombosis, 

and vascular biology. 2006;26(1):206-11. 

  

 

 

 

https://doi:10.26505/DJM.22016320109


  Diyala Journal of Medicine 

 

 
   

  
 

 

                                                                                                             183                                          April 2022 ,Volume 22, Issue 1 
 

ORIGINAL RESEARCH  
published: 25 April 2022 

Doi: https://doi:10.26505/DJM.22016320109     

 

فحص تتبع البقع في ثنائي صدى القلب يتوقع  ان يساهم   في تشخيص وشدة مرض 

 الشرايين التاجية في امراض القلب الاقفازي المستقر
د.. صباح حسن ابراهيم 1 د. مصطفى صبحي حسين 2

 الملخص

 

 يعد تخطيط صدى القلب لتتبع ضربات القلب طريقة جديدة لتقييم عضلة البطين الايسر للقلب. خلفية الدراسة:

تخطيط (  التي تم الحصول عليها من خلال GLSدقة تشخيص السلالة الطولية العالمية ثنائية الابعاد )لتقييم  :اهداف الدراسة

 صدى القلب لتتبع البقع وللتنبؤ بالتشخيص والشدة لمرضى تضيق الشرايين التاجية التي تكون حالتهم مستقرة.

مريضاً بالدراسة.  93مريضاً في نهاية المطاف تم تضمين  12مريض, تم رفض  105شملت دراستنا  المرضى والطرائق:

خضع  قلب اولاً, ثم تم تقييم السلالة الطولية العالمية ثنائية الابعاد.خضع المرضى لفحص صدى القلب وتم تقييم وضيفة عضلة ال

كل مريض لتصوير الاوعية التاجية عبر الجلد في مختبر القسطرة. تشير مجموعات السحب المقسمة ببراءة الاختراع, 

. المجموعة الثانية %70ر من مريضاً لديهم تضيق كبير في الشرايين التاجية اكث 63المجموعة الاولى ان تكون موجبة وتشمل 

 .تضيق الشرايين التاجية %70)ب( ويشار اليهم بأنهم سلبيون بلا دلالة اقل من 

. نسبة الذين لديهم اكثر %72.0سنة غالبيتهم من الرجال  6.3 -+ 60.2مريض معدل اعمارهم  93شملت دراستنا  النتائج:

. واعتماداً على نتيجة تلوين الشرايين التاجية تبين ان %47.3من ثلاثة اسباب او اكثر من اسباب تصلب الشرايين كانت 

 3ية. نسبة مرضى السكر ومرضى زيادة الدهون ووجود اكثر من من المرضى لديهم تضيق كبير في الشرايين التاج 67.7%

و ال السلالة الطولية العالمية,  كان اقل  EF. معدل Bبالنسبة للمجموعة   Aاسباب لتصلب الشرايين كانت مرتفعة بالمجموعة 

شريان واحد من الشرايين التاجية . لم يكن هنالك فرق كبير بنتيجة السلالة الطولية العالمية  في Aبشكل مهم مقارنة بالمجموعة 

السلالة الطولية  او اثنين. بينما السلالة الطولية لثلاثة اوعية تاجية مريضة كانت اقل بالمقارنة بشريان تاجي او اثنين للمرضى.

لب العالمية مؤشر مستقل لشدة تضيق الشرايين التاجية مستقل عن مرضى السكر وعن وجود اكثر من وجود ثلاثة عوامل لتص

 الشرايين.

تقييم السلالة الطولية العالمية بوساطة فحص صدى القلب المتتبع للبقع ثنائي الابعاد هو فحص جيد للتنبؤ  :الاستنتاجات

بتشخيص وبيان الشدة في مرضى الشرايين التاجية. السلالة الطولية العالمية لها علاقة ايجابية مع زيادة عدد الشرايين التاجية 

 معلومات تشخيصية كمية دقيقة لتشخيص امراض القلب الاقفازي المستقر. المتضيقة وتوفر

 تخطيط صدى القلب , مرض الشريان التاجي الكبير  :المفتاحيةالكلمات 

    rwysabah@gmail.com  البريد الالكتروني:

   2022   ثانيكانون ال 9استلام البحث: تاريخ 

   2022  نيسان 10  : تاريخ قبول البحث
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