
Benha Journal of Applied Sciences (BJAS)                                                                              print: ISSN 2356–9751  

Vol. (7) Issue (11) (2022), (113-116)                                                                                          online: ISSN 2356–976x 

http://bjas.journals.ekb.eg 

Benha Journal Of Applied Sciences, Vol. (7) Issue (11) (2022( 

Short term effect of total revascularization on left ventricular recovery in NSTEMI 

patients: Speckle tracking study 
M.S.A.Dahroug

1
,
 
S.A.Mustafa

1
, S.I.Farag

1
 and W.M.Ateya

2
   

1
Cardiology, Dept., Faculty of Medicine, Benha Univ., Benha, Egypt 

2
Cardiology, Dept., Faculty of Medicine, Al-Azhar Univ., Cairo, Egypt 

Email: Samar.Khalil21@fmed.bu.edu.eg  

Abstract 

Foreground Atherosclerosis of the coronary arteries or functional modifications in coronary circulation cause 

ischemic heart disease, which may be treated with changes in diet, medication, and surgical bypass. As a consequence 

of this therapy, the illness may either be held at bay or even reversed. Clinical manifestations of ischemic heart disease 

are now described by the terms acute coronary syndrome and chronic coronary syndrome, respectively. Half of those 

who have had an NSTEMI have what's called multivessel disease (MVD) in their coronary angiograms. Complete 

coronary revascularization (CCR) seems to be better to alternative procedures in patients with MVD and NSTEMI, 

according to recent research. The purpose of this study is to use Speckle tracking to identify the acute impact of 

complete revascularization on left ventricular recovery in patients with NSTEMI. Study Participants and Procedures: 

ElAgouza police hospital's cardiology section hosted this research. Seventy-five people who had had an acute MI but 

not ST-elevation were included in this investigation. After revascularization, the percentage of patients with mitral 

regurgitation rose dramatically from the percentage of patients without mitral regurgitation before the procedure. After 

revascularization, LVESV, LVEDV, and WMSI all went down considerably. Revascularization led to a dramatic 

improvement in ejection fraction. After revascularization, global longitudinal strain decreased significantly. Overall, 

STE may give a more objective and quantitative assessment of LV systolic function, which is significant. Our 

findings, obtained with this cutting-edge echo method, demonstrated that normalising blood flow to the coronaries 

enhances LV GLS in defective myocardial.  
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1. Introduction  

Forty-seven percent to seventy-five percent of 

patients having coronary angiography for NSTE-ACS 

are found to have multivessel coronary artery disease 

(CAD). As opposed to single-vessel CAD, the clinical 

results are more negatively impacted by the presence 

of multivessel CAD (Hawranek et al., 2018). 

Once the culprit artery for NSTE-ACS onset has 

been identified, culprit-lesion percutaneous coronary 

intervention is the treatment of choice for the vast 

majority of patients (PCI). Revascularization of 

arteries in multivessel CAD that are not responsible 

for acute myocardial ischemia is contentious, however. 

Complete revascularization with percutaneous 

coronary intervention (CR-PCI) during the first 

hospitalisation seems to provide prospective 

advantages over incomplete revascularization (IR-PCI) 

in terms of long-term prognosis for patients with 

NSTE-ACS and multivessel CAD (Hawranek et al., 

2018). 

Purpose of the Study 

The purpose of this research was to use speckle 

tracking echocardiography to assess how complete 

revascularization (CR) affected LV recovery in the 

early stages. 

The Subjects and Procedures, Part 3 

Between July 2020 and May 2022, 75 adults (both 

sexes) presented with NSTEMI at the cardiology 

department at El-Agouza police hospital and were 

candidates for revascularization by percutaneous 

coronary intervention (PCI). 

Hospital administrators consented to the research 

and submitted the plan to the Benha Medical Research 

Ethics Committee for review. All participants provided 

written informed permission, and participants' 

identities and participation in the study were kept 

anonymous throughout the research process. 

Patients with NSTE-ACS and EF > 50%, previous 

PCI, CABG, a contraindication for full 

revascularization such as renal failure, chronic kidney 

disease, or decompensated liver disease, a rhythm 

other than sinus rhythm, or a refusal to participate in 

the trial were all disqualified. 

2. Methods: 
The demographic and medical information of all 

hospitalised individuals was collected from their 

hospital records. 

Medical checkup including a thorough evaluation 

of the patient's heart and lungs. 

Investigations: 

Heart troponin was the subject of a scientific lab 

experiment. 

Kinase MB Creatine (CK-MB). 

plasma creatinine 

NSTEMI was suspected when an 

electrocardiogram showed brief ST elevation, ST 

depression, or a novel T wave inversion in several 

leads. 

All parameters were evaluated at admission, 

before to percutaneous coronary intervention (PCI), 

and again 3 months later, after full revascularization, 

using transthoracic echocardiography. 

Transmitral inflow parameters such as early (E) 

and late (A) diastolic filling velocities, the E/A ratio, 

and the E deceleration time (DT) are used to categorise 

diastolic dysfunction into three stages: normal (grade 1 

diastolic dysfunction), pseudonormal (grade 2 diastolic 
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dysfunction), and restrictive (grade 3 diastolic 

dysfunction) (Kane et al., 2011). 

The e' velocity measured by tissue Doppler 

imaging, which is a measure of LV relaxation during 

early diastole, was basically unaffected by the amount 

of load being applied. 

All patients involved in this trial had PCI at the 

time of hospital admission to achieve total 

revascularization. 

Information was gathered, tabulated, and analysed 

statistically using SPSS 22. (SPSS Inc. Chicago, IL, 

U.S.A). The median and range were used to describe 

the range of a quantitative variable, whereas the mean 

and standard deviation were used to describe a set of 

parametric data. Frequencies and percentages were 

used to represent qualitative data. Shapiro-test Wilk's 

was used to check whether the data followed a normal 

distribution. Statistical significance tests, including the 

t-test, Mann-Whitney U-test, Paired t-test, Chi-square 

test, and Fisher exact, were applied to the data. 

Statistical tests were performed using a two-tailed 

significance level, where a p-value 0.05 indicates a 

significant difference, a p-value 0.001 shows a very 

significant difference, and a p-value > 0.05 indicates 

no difference. 

 

 

3. Results 

The study population was evaluated by echocardiography regarding diastolic function parameters before and after 

revascularization. Demographic data of the study population is summarized in table (1). 

 

Table (1) Distribution of studied sample according to demographic data 

 Number Percent 

Age (years)   

Range 50 – 76 

Mean±S.D. 63.01±6.055 

Sex   

Male 59 78.7 

Female 16 21.3 

Risk Factors   

Dibetes Mellitus (DM) 39 52.0 

Hypertension (HTN) 55 73.3 

Smoking 55 73.3 

Dyslipidemia 23 30.7 

Family history 39 52.0 

E The pre-revascularization velocity varied from 0.49 to 0.80 metres per second, with a mean of 0.640.078 metres 

per second; the post-revascularization velocity ranged from 0.52 to 0.82 metres per second, with a mean of 0.650.069 

metres per second (P 0.001). 

Before revascularization, velocities averaged 1.010.118 m/s and ranged from 0.73 to 1.32 m/s. After 

revascularization, those values climbed to 0.77 to 1.29 m/s with a median of 1.030.107 m/s ( P value 0.003). 

Before revascularization, e' velocity was between 0.06 and 0.12 m/s, on average, and after revascularization, it 

was between 0.06 and 0.12 m/s, on average, 0.08 m/s faster (P 0.001). 

Before revascularization, the E/A ratio was in the range of 0.48 to 0.75, with a mean of 0.630.065, and thereafter, 

it rose dramatically to the range of 0.51 to 0.94, with a mean of 0.640.071. (P value 0.005). 

Before revascularization, E/e' varied from 5.67 to 10.10, with a mean of 7.761.263, and after revascularization, it 

expanded to the range of 5.79 to 9.97, with a mean of 7.791.230. ( P value 0.196). 

The average deceleration time before revascularization was 231.4925.003 ms, whereas the average deceleration 

time after revascularization was 231.7525.475 ms (P value 0.413). Data from Table (2), Diagram (1), and Diagram (2). 

 

Table (2) Distribution of studied sample according to Echocardiographic evaluation of diastolic function.  

A Before Revasculariation After Revascularization Test of Sig. P value 

Range 0.73 – 1.32 0.77 – 1.29 t=3.120 0.003* 

Mean±S.D. 1.01±0.118 1.03±0.107 

E  

Range 0.49 – 0.80 0.52 – 0.82 t=5.599 <0.001* 

Mean±S.D. 0.64±0.078 0.65±0.069 

e’  

Range 0.06 – 0.12 0.06 – 0.12 Z=4.243 <0.001* 

Mean±S.D. 0.07±0.016 0.08±0.016 

E/A  

Range 0.48 – 0.75 0.51 – 0.94 t=2.882 0.005* 

Mean±S.D. 0.63±0.065 0.64±0.071 
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E/e’  

Range 5.67 – 10.10 5.79 – 9.97 t=1.303 0.196 

Mean±S.D. 7.76±1.263 7.79±1.230 

Deceleration time 

Range 165 – 320 167 – 323 Z=0.818 0.413 

Mean±S.D. 231.49±25.003 231.75±25.475 

t: T-student paired test Z: Wilcoxon paired test  

 
Fig. (1) Distribution of studied sample according to Echocardiographic evaluation of diastolic function. 

 
Fig. (2) Distribution of studied sample according to deceleration time. 

4. Discussion 

The present investigation demonstrated that, as 

regards Echocardiographic assessment of diastolic 

function of the examined group, A, E and e’ velocities 

have risen considerably following revascularization. 

Both E/A and E/e’ have grown considerably following 

revascularization 

Our findings were corroborated by a research by 

Ahmed in 2020, in which he observed an increase in 

mean E wave velocity from 62 to 78 cm/s following 

percutaneous coronary intervention (PCI). The average 

E wave velocity was significantly different before and 

after PCI (P0.001). A mean A wave velocity of 

59.415.1 cm/s was found before to PCI, but post-PCI, 

this value jumped to 7311.2 cm/s. Average A-wave 

velocities were significantly different before and after 

PCI (P 0.001). Pre-PCI mean E/A ratio was 1.10.4, 

whereas post-PCI it was 1.10.3. Before and after PCI, 

the mean E/A ratio did not change significantly 

(P=0.767). After PCI, the average E' velocity rose 

from 5.31.2 cm/s to 8.40.7 cm/s. The mean average E' 

velocity was significantly different (P0.001) before 

and after PCI. 

Also, Tanaka et al. 2006 evaluated 27 patients and 

found improvement in LV early diastolic filling and 

regional diastolic function at 3 months following 

successful elective PCI. 

In addition, 31 patients out of a total of 50 came in 

for echocardiographic follow-up (Aniyathodiyil et al., 

2017). The E/e' ratio was greater in the excellent group 

than in the moderate and mild groups. 

Our findings differ with Diller et al. 2009, who 

found that transmitral flow Doppler measurements 

failed to represent any improvement at 1 day and 6 

weeks following PCI. The presence or absence of 

coronary artery stenosis and the presence or absence of 

other coronary artery abnormalities may account for 

the discrepancy between studies following 

percutaneous coronary intervention. 

 

5. Conclusion 

Our findings suggest that effective percutaneous 

coronary intervention (PCI) to open blocked coronary 

arteries is linked to considerable enhancements in 

global diastolic LV function. 

 

References 

[1] M. Ahmed, Short-term outcome after 

percutaneous coronary intervention in patients 

with impaired left ventricular systolic function 

by conventional, tissue Doppler, and speckle-

tracking echocardiographic study. Al-Azhar 

Assiut Med .vol.18(1),pp.81-97,2020. 

[2] G. Aniyathodiyil, SS. Bohra, A. Mottengar, SC. 

Govind. Speckle-Tracking echocardiography to 

0.0

2.0

4.0

6.0

8.0

A E e' E/A E/e'

M
e

an
 

Before Revasc After Revasc

0.0

100.0

200.0

300.0

Before Revasc After Revasc

M
e

an
 



116                       Short term effect of total revascularization on left ventricular recovery in NSTEMI patients 

Benha Journal Of Applied Sciences, Vol. (7) Issue (11) (2022( 
 

assess global and regional left ventricular 

function in acute myocardial infarction. J Indian 

Acad Echocardiogr Cardiovasc 

Imaging.vol.1,pp.177-84,2017. 

[3] G. Diller, B. Wasan, S. Thom, R. Foale, A. 

Hughes,  D. Francis, , & J. Mayet, Evidence of 

Improved Regional Myocardial Function in 

Patients With Chronic Stable Angina and 

Apparent Normal Ventricular Function — AT 

issue Doppler Study Before and After 

Percutaneous Coronary Intervention. Journal Of 

The American Society Of 

Echocardiography.vol. 22(2),pp. 177-182 

,2009. 

https://doi.org/10.1016/j.echo.2008.10.018 

[4] M. Hawranek, P. Desperak,  P. Gąsior, A. 

Desperak, A. Lekston, & M. Gąsior, Early and 

long-term outcomes of complete 

revascularization with percutaneous coronary 

intervention in patients with multivessel 

coronary artery disease presenting with non-ST-

segment elevation acute coronary 

syndromes. Advances In Interventional 

Cardiology.vo. 14(1),pp.32-41,2018. 

https://doi.org/10.5114/aic.2018.74353 

[5] Kane, G., Karon, B., Mahoney, D., Redfield, 

M., Roger, V., & Burnett, J. et al. Progression 

of Left Ventricular Diastolic Dysfunction and 

Risk of Heart Failure. JAMA .vol. 306(8) ,pp. 

856-863, 2011. 

https://doi.org/10.1001/jama.2011.1201  

[6] H. Tanaka, H. Kawai, K. Tatsumi, T. Kataoka, 

T. Onishi,  & T. Nose, 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.vol.19(6),pp. 756–

762,2006. https://doi.org/10.1016/ j.echo. 2006. 

01.008

 

https://doi.org/10.1016/j.echo.2008.10.018
https://doi.org/10.5114/aic.2018.74353
https://doi.org/10.1001/jama.2011.1201
https://doi.org/10.1016/%20j.echo.%202006.%2001.008
https://doi.org/10.1016/%20j.echo.%202006.%2001.008

