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ABSTRACT 

Background: Type 2 diabetic patients have increased arterial stiffness and are at particular risk for 

augmented cardiovascular morbidity and mortality. As diabetes is a systemic disease and it has a higher 

incidence of having a greater extent of atherosclerosis, it can affect the coronary arteries as well as the aorta. 

Objective: Assessment of the effect of diabetes mellitus on the aorta by calculating aortic stiffness 

parameters using echocardiography measurements, and using these parameters as a predictor for coronary 

artery disease (CAD) presence and severity. 

Patients and Methods: This study was conducted within one year from October 2018 until October 2019. 

Fifty diabetic patients were enrolled, suspected to have chronic stable coronary artery disease by symptoms 

and risk factors, divided into two groups after coronary angiography: Group I included patients with coronary 

artery disease, and group II with normal coronaries. All patients were subjected to full history taking, general 

and local examination, echocardiography including calculation of aortic stiffness parameters, laboratory 

investigations and coronary angiography. 

Results: Thirty-six per cent of the patients had normal coronaries, and sixty-four per cent had coronary 

lesions. Aortic systolic and diastolic diameters were significantly higher in group I compared to group II. 

Aortic stiffness index and elastic modulus were significantly higher in group I and aortic distensibility was 

significantly lower in group I compared to group II. Stiffness index and elastic modulus had a positive 

correlation with the complexity of CAD based on SYNTAX score and aortic distensibility had a negative 

correlation with it. Aortic stiffness index had the highest sensitivity and a cutoff value of > 17.4 to detect 

CAD. 

Conclusion: Aortic stiffness index has the highest predictive power for CAD presence and severity meaning 

that the patients with higher aortic stiffness index most probably will have a higher chance of having a 

complex CAD. 

Keywords: Aortic stiffness index, coronary artery disease, type2 diabetes mellitus. 

 

INTRODUCTION 

     Aortic stiffness is a complication of a 

long process of arteriosclerosis which is a 

result of diabetes, along with other causes, 

as an important contributing factor 

(Amraotkar et al., 2017). 

     Type 2 diabetic patients have increased 

arterial stiffness and are at particular risk 

for augmented cardiovascular morbidity 

and mortality. This high cardiovascular 

risk is not completely explained by the 

clustering of traditional risk factors, and 
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increased arterial stiffness may be one 

pathophysiological mechanism that links 

diabetes to increased cardiovascular 

morbidity and mortality (Cardoso et al., 

2013). 

     Aortic stiffness is an independent 

predictor of vascular morbidity and 

mortality as evidenced by studies 

performed in patients with diabetes as 

well as other risk factors  and Gale et al., 

2019). And (Vlachopoulos et al., 2019 

     The present study aimed to identify 

the power of aortic stiffness index, 

calculated using echocardiography 

measurements, to predict the presence of 

coronary artery disease in patients with 

type II DM, and its anticipation to have 

high-grade stenosis in the predicted group. 

PATIENTS AND METHODS 

     This was a cohort study including a 

total of 50 diabetic patients admitted to 

the Cardiology Department, Al-Azhar 

University Hospitals within a year starting 

from October 2018 till October 2019. 

Patients were enrolled in the study after 

obtaining their written informed consents, 

and approval of the local ethics committee 

of the hospital. The patients included in 

the study were suspected to have chronic 

stable coronary artery disease by 

symptoms and risk factors. They were 

divided into two groups based on coronary 

angiography: Group I with coronary artery 

lesions and group II with normal 

coronaries. Group 1 was then divided into 

two subgroups according to the severity 

and complexity of CAD measured by 

SYNTAX score into low SYNTAX and 

intermediate to high SYNTAX where low 

syntax was lower than 22 and intermediate 

to high was higher than 22. 

Exclusion Criteria: Patients with 

hypertension, previous CABG, structural 

heart disease and abnormal heart rhythm 

other than sinus rhythm. 

     All patients were subjected to a 

detailed history, including age, sex, 

history of CAD, medications and risk 

factors including smoking and 

dyslipidemia and physical examination 

including local and general examination. 

Random blood sugar was measured using 

a test strip. Echocardiographic images 

were obtained in the parasternal long-axis 

and short-axis and apical two-chamber 

and four-chamber views using standard 

transducer positions. Phillips IE33, 

General Electric Healthcare (GE 

Vingmed, Norway) equipped with a 

harmonic M5S variable-frequency (1.7-4 

MHz) phased-array transducer was used 

to detect left ventricular end-diastolic 

diameter (LVEDD), left ventricular end-

systolic diameter (LVESD), ejection 

fraction (EF), mitral inflow velocities and 

aortic stiffness index were measured and 

the results were done blindly by two echo 

experts for all subjects according to ASE 

recommendations. 

Aortic stiffness was assessed by 

calculating the following equations: 

• Aortic distensibility (D): D = 2 (As - 

Ad)/ [Ad (Ps - Pd)] 

Expressed as (10^-3 cm2/Dyn) 

• Stiffness index (SI): SI = ln (Ps/Pd)/ 

[(As – Ad)/Ad] 

• Pressure strain elastic modulus (Ep): 

Ep = (Ps – Pd)/ [(As – Ad)/Ad] 

expressed as (10^-2 kPa) 

Where: As was the aortic diameter at end-

systole, Ad is the aortic diameter at end-
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diastole, Ps is the systolic BP, Pd was the 

diastolic BP, and ln was the natural 

logarithm. 

Tissue Doppler imaging: Aortic upper-

wall velocities were measured by TDI at 

the same point as in the M-mode 

measurements. The TDI of expansion 

peak velocity during systole (Sao) and 

early (Eao) and late (Aao) contraction 

peak velocities during diastole were 

obtained with a 1-mm sample volume 

size. 

     Patients underwent coronary 

angiography (Performing on Philips Cath 

lab) (Retrograde coronary angiography 

using the Judkin’s technique) to assess the 

ischemic profile of the patient which was 

performed and analyzed by an expert 

operator who was blinded to the clinical 

state of the patients. Local anaesthesia 

was administered, and femoral artery 

puncture was performed. Arterial sheath 

was inserted, then guidewire and needle 

were removed. A catheter was cannulated, 

then multiple standard views of coronary 

arteries were recorded. 

Statistical analysis: Statistical 

presentation and analysis of the present 

study were conducted, using the range, 

median, IQR, frequency and percentage, 

correlation, Roc curve, Chi-square, and 

Mann-Whitney test by SPSS V20 for 

windows. (SPSS Inc., Chicago, Illinois, 

USA). 

P-value ≤ 0.05 was considered significant. 

Correlation analysis assessed the strength 

of association between two variables. 

 

RESULTS 

 

     Male percentages were higher in both 

groups. However, the Female percentage 

was higher in group I compared to group I 

with no statistically significant difference 

between the 2 groups. Also, there was no 

significant statistical difference between 

the two groups regarding smoking and 

family history of CAD (Table 1). 

 

Table (1): Demographic data and risk factors among the studied groups 

Groups 

Patients 

Group I (N=32) Group II (N=18) Total P-value 

N % N % N %  

Males 18 56.25 11 61.11 29 58 

0.738 Females 14 43.75 7 38.89 21 42 

Total 32 100 18 100 50 100 

Smoking 
Yes 11 34.38 7 38.89 18 36 

0.75 
No 21 65.63 11 61.11 32 64 

Family history 

of CAD 

Yes 18 56.25 9 50 27 54 
0.67 

No 14 43.75 9 50 23 46 

 Chi² 
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     There were statistically significant 

differences between the two groups 

regarding LVESD aortic systolic diameter 

and aortic diastolic diameter. Apart from 

those, there was no statistically significant 

difference between the two groups 

regarding other echocardiography 

findings. LVESD, aortic systolic and 

diastolic diameters were higher in group I 

compared to group II (Table 2). 

Table (2): Comparative analysis between Group I and Group II regarding 

echocardiography findings 

Groups 

Parameters 
Group I(N=32) Group II(N=18) P-value 

Left ventricular 

diastolic diameter 

(LVDD) (mm) 

Range 37.8 - 64 38.7 - 53.4 

0.051 
Median (IQR) 50.15(8.55) 46.70(7.33) 

Left ventricular 

systolic diameter 

(LVSD) (mm) 

Range 22.1 - 45.5 23.4 - 38.1 

0.014 
Median (IQR) 34.05(7.18) 30.15(5.98) 

Ejection fraction (EF) 
Range 47 - 71 56 - 72 

0.073 
Median (IQR) 62.50(16.75) 65.50(9.25) 

E wave (cm/s) 
Range 49.4 - 116.1 48.3 - 100.9 

0.538 
Median (IQR) 84.40(26.05) 85.85(20.90) 

A wave (cm/s) 
Range 33.1 - 94.4 24.9 - 80.5 

0.442 
Median (IQR) 61.80(19.08) 60.65(20.15) 

Deceleration time 

(DT) (ms) 

Range 147.3 - 265.4 126.1 - 245.9 
0.968 

Median (IQR) 182.45(35.13) 185.10(49.38) 

Expansion peak 

velocity during 

 systole (AO. S) 

Range 6.8 - 14.5 6.5 - 15.5 

0.517 
Median (IQR) 9.50(2.13) 9.05(1.90) 

Early contraction 

peak velocities during 

diastole (AO. E) 

Range 4.4 - 19.6 7.1 - 20.8 

0.122 
Median (IQR) 13.00(4.45) 14.00(3.88) 

Late contraction peak 

velocities during 

diastole (AO. A) 

Range 3.6 - 14.6 4.1 - 12.4 

0.701 
Median (IQR) 8.70(3.23) 8.85(3.23) 

Aortic Systolic 

Diameter 

Range 24.8 - 37.6 25 - 34 
0.004 

Median (IQR) 30.10(2.63) 27.95(2.78) 

Aortic diastolic 

Diameter 

Range 22.2 - 34.4 23.2 - 30.1 
0.014 

Median (IQR) 28.05(3.70) 26.00(3.63) 

Mann-Whitney Test 
 

     By comparing the aortic stiffness 

parameters between group I and group II, 

there was a statistically significant 

difference between the two groups in 

aortic stiffness index, aortic distensibility 

and elastic modulus. Both aortic stiffness 

index and elastic modulus were directly 

proportional to the presence of CAD while 

aortic distensibility was inversely 

proportional to the same event (Table 3). 

Table (3): Aortic stiffness parameters in the studied groups 

Groups 

Parameters 
Group I Group II P-value 

Stiffness index 
Range 17.3 - 23.2 14.3 - 23.2 

0.001 
Median (IQR) 19.80(2.18) 16.25(5.08) 

Aortic Distensibility 
Range 1 - 5.3 1 - 6.6 

0.009 
Median (IQR) 3.00(1.15) 4.55(3.18) 

Ep 
Range 68 - 76.2 65.4 - 76.2 

0.001 
Median (IQR) 70.90(5.85) 67.50(6.03) 

Mann-Whitney Test 
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     Males were higher than females in 

patients diagnosed with CAD. 

Nevertheless, a higher number of females 

were diagnosed with intermediate and 

high SYNTAX score. However, the 

difference between groups was 

statistically insignificant. Also, there is no 

statistically significant difference between 

the patients’ smoking, and family history 

of CAD & the degree of SYNTAX score 

(Table 4). 

 

Table (4): Relation between the complexity of CAD & demographic data and risk 

factors 

SYNTAX 

Patients 

Low 
Intermediate 

and High 
Total 

P-value 

N % N % N % 

Males 9 69.23 9 47.37 18 56.25 

0.221 Females 4 30.77 10 52.63 14 43.75 

Total 13 100 19 100 32 100 

Smoking 
Yes 5 38.46 6 31.58 11 34.38 

0.687 
No 8 61.54 13 68.42 21 65.63 

Family history 

of CAD 

Yes 8 61.54 10 52.63 18 56.25 
0.618 

No 5 38.46 9 47.37 14 43.75 

 Chi² 

     Apart from deceleration time (DT) 

which shows a statistical significance to 

the degree of SYNTAX score, it was 

found that all echocardiography findings 

were of no statistical significance to the 

SYNTAX score. DT is inversely 

proportionate to the degree of coronary 

artery disease complexity as it decreases 

by the increase of the SYNTAX (Table 

5). 
 

Table (5): Relation between the complexity of CAD and Echocardiography findings 

SYNTAX 

Parameters 
Low Intermediate and High P-value 

LVDD (mm) 
Range 38.2 - 60 37.8 - 64 

0.443 
Median (IQR) 48.10(8.60) 51.20(8.30) 

LVSD (mm) 
Range 28 - 45.5 22.1 - 41.9 

0.328 
Median (IQR) 31.50(6.90) 34.10(4.90) 

EF 
Range 47 - 70 47 - 71 

0.513 
Median (IQR) 65.00(16.50) 62.00(16.00) 

E wave (cm/s) 
Range 49.4 - 111.1 65.8 - 116.1 

0.111 
Median (IQR) 81.50(16.20) 93.00(27.40) 

A wave (cm/s) 
Range 33.1 - 85.1 35.3 - 94.4 

0.908 
Median (IQR) 60.80(15.15) 63.60(20.40) 

DT (ms) 
Range 167.1 - 265.4 147.3 - 211.7 

0.004 
Median (IQR) 202.50(58.00) 176.60(25.00) 

Ao. S wave (cm/s) 
Range 6.8 - 14.5 7.3 - 12.2 

0.219 
Median (IQR) 9.90(3.40) 9.20(1.20) 

Ao. E wave (cm/s) 
Range 4.9 - 19.6 4.4 - 17.7 

0.309 
Median (IQR) 13.80(6.35) 12.20(4.50) 

Ao. A wave(cm/s) 
Range 4.9 - 10.5 3.6 - 14.6 

0.145 
Median (IQR) 7.60(3.40) 8.90(4.00) 

Aortic Systolic 

Diameter 

Range 24.8 - 37.6 26.8 - 32.3 
0.171 

Median (IQR) 29.50(3.40) 30.20(2.30) 

Aortic diastolic 

Diameter 

Range 22.2 - 34.4 22.2 - 31.1 
0.526 

Median (IQR) 28.30(6.40) 28.00(2.80) 

Mann-Whitney Test 
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     By comparing the patients of different 

degree of CAD, it has been shown that 

aortic stiffness parameters have a 

statistically significant difference with the 

degree of complexity of CAD measured 

by the SYNTAX score. While aortic 

stiffness index and Ep were directly 

proportionate to the higher CAD 

complexity, aortic distensibility was 

inversely proportionate to the same 

finding (Table 6). 

 

Table (6): Relation between the complexity of CAD and Aortic stiffness parameters 

SYNTAX 

Parameters 
Low Intermediate and High P-value 

Stiffness index 
Range 17.7 - 22.4 17.3 - 23.2 

0.002 
Median (IQR) 18.70(1.45) 20.50(1.70) 

Aortic distensibility 
Range 2.7 - 4.3 1 - 5.3 

0.012 
Median (IQR) 3.40(1.20) 2.80(0.80) 

Ep 
Range 68.8 - 76.1 68 - 76.2 

0.060 
Median (IQR) 70.00(3.25) 74.30(5.70) 

Mann-Whitney Test 

 

     By studying the correlation between all 

the previous findings and the SYNTAX 

score, it was found that the degree of the 

SYNTAX score was directly correlated to 

the aortic stiffness index and EP, and 

inversely correlated to the aortic 

distensibility. There was also a direct 

correlation between aortic stiffness index 

and EP while it was inversely correlated 

to aortic distensibility. Finally, there was 

an inverse correlation between the aortic 

distensibility and EP. There was a 

statistically significant difference between 

SYNTAX score and aortic stiffness index 

and between SYNTAX score and aortic 

distensibility and SYNTAX score and EP. 

Also, there was a statistical significance 

between stiffness index and aortic 

distensibility and between stiffness index 

and EP. Finally, there was a statistical 

significance between aortic distensibility 

and EP (Table 7). 
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Table (7): Correlation between SYNTAX score, aortic stiffness parameters, risk 

factors, clinical examinations and echocardiography findings 

Correlations 

Parameters 

SYNTAX score Stiffness index Aortic distensibility Ep 

r P-value r P-value r P-value r P-value 

Stiffness index 0.603 <0.001       

Aortic 

distensibility 
-0.552 0.001 -0.820 <0.001     

Ep 0.420 0.017 0.694 <0.001 -0.680 <0.001   

Age 0.104 0.572 -0.127 0.488 0.119 0.518 -0.008 0.966 

FBS 0.164 0.368 -0.028 0.879 0.047 0.800 -0.052 0.779 

SBP 0.285 0.114 0.097 0.599 -0.066 0.722 0.207 0.255 

DBP -0.277 0.125 -0.218 0.230 0.276 0.127 0.041 0.825 

LVDD (mm) 0.022 0.904 0.142 0.439 -0.129 0.481 0.087 0.636 

LVSD (mm) -0.114 0.534 0.051 0.782 -0.260 0.150 0.098 0.592 

EF -0.060 0.746 -0.017 0.925 0.149 0.417 0.085 0.645 

E wave (cm/s) 0.285 0.114 0.110 0.549 0.022 0.903 -0.128 0.484 

A wave (cm/s) 0.009 0.961 0.094 0.609 -0.139 0.449 -0.027 0.884 

DT (ms) -0.196 0.283 -0.278 0.124 0.155 0.396 -0.233 0.200 

Ao. S wave (cm/s) -0.023 0.902 -0.087 0.636 -0.102 0.579 -0.032 0.863 

Ao. E wave (cm/s) -0.180 0.325 -0.211 0.246 0.206 0.258 -0.189 0.299 

Ao. A wave(cm/s) 0.109 0.552 -0.010 0.958 -0.115 0.530 0.055 0.764 

Aortic Systolic 

Diameter 
0.120 0.512 0.140 0.444 -0.077 0.676 0.145 0.429 

Aortic diastolic 

Diameter 
0.044 0.812 -0.045 0.807 0.069 0.708 -0.129 0.480 

 

     All of the aortic stiffness parameters 

were sensitive to detect CAD in the 

studied population with the aortic stiffness 

index has the highest sensitivity with a 

cutoff value of > 17.4. Aortic 

distensibility and EP also have slightly 

lower sensitivity with a cutoff value of 

≤4.2 and >68.6 (Table 8 and Figure 1). 

 

Table (8): Roc curve between Group I and II regarding aortic stiffness parameters 

ROC curve between Group I and Group II 

 Cutoff Sens. Spec. PPV NPV Accuracy 

Stiffness index >17.4 96.87 72.22 86.1 92.9 77.4% 

Aortic distensibility ≤4.2 93.75 61.11 81.1 84.6 72.4% 

Ep >68.6 94.77 70.14 84.2 90.7 75.4% 
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Figure (1): Roc curve between group I and II regarding aortic stiffness parameters 

     All of the aortic stiffness parameters 

were sensitive to anticipate the severity of 

CAD. The aortic stiffness index was the 

highest sensitive with a cutoff value 

of>19.2. Aortic distensibility and EP were 

less sensitive to detect the severity of 

CAD with a cutoff value of ≤ 3.1 and > 

73.2 respectively (Table 9 and Figure 2). 

 

Table (9): Roc curve between Low and intermediate to high SYNTAX score and 

aortic stiffness parameters 

ROC curve between Low and Intermediate and High SYNTAX score 

 Cutoff Sens. Spec. PPV NPV Accuracy 

Stiffness index >19.2 89.47 76.92 85.0 83.3 82.6% 

Aortic distensibility ≤3.1 78.95 69.23 78.9 69.2 76.3% 

Ep >73.2 57.89 92.31 91.7 60.0 69.8% 

 

Figure (2): Roc curve between low and intermediate to high SYNTAX score and 

aortic stiffness parameters 



 

 

 AORTIC STIFFNESS INDEXES AS A PREDICTOR FOR CHRONIC… 
1783 

DISCUSSION 

     Noninvasive echocardiographic 

measurement of aortic stiffness entails the 

measurement of parameters that are 

intrinsically associated with stiffness. This 

involves three main parameters: aortic 

stiffness index, aortic distensibility, and 

pressure-strain elastic modulus (Güngör et 

al., 2014). 

     A previous study demonstrated that the 

noninvasively evaluated aortic stiffness 

index is comparable with invasive 

methods with a high degree of accuracy. 

Also, it was proven that increased aortic 

stiffness has recently been recognized as a 

predictor of cardiovascular events 

(Güngör et al., 2014). 

     Therefore, the study was designed to 

assess the aortic stiffness parameter as a 

predictor and prognostic factor for the 

presence and complexity of CAD. The 

study included 50 diabetic patients who 

presented with Stable CAD at the diabetes 

clinic of Al-Azhar University Hospitals 

and was divided into two groups 

according to the presence of CAD, 32 

patients with CAD detected by CA (group 

I), and 18 patients with normal coronaries 

(group II). The presence of CAD was 

correlated directly to LVSD, aortic 

systolic diameter, and aortic diastolic 

diameter. 

     This agreed with another study which 

stated that when systolic aortic diameter 

was compared in control and CAD 

patients, cases with CAD had significantly 

larger systolic aortic diameter. Also, the 

same was true for the aortic diastolic 

diameters measured 3 cm above the aortic 

valve with a significantly bigger aortic 

diameter for the CAD patients compared 

to patients without CAD (Ozturk and 

Durmus, 2019). 

     A previous study by  Sen et al.  (2013) 

showed similar results. Aortic systolic and 

aortic diastolic diameters were 

significantly different between the groups. 

That was also supported by another study 

that proved that LV systolic diameter was 

significantly higher (Güngör et al., 2014). 

     Regarding the TDI of the upper aortic 

wall in parasternal long-axis and TDI of 

the mitral annulus, our study showed that 

there was no significant relationship 

between those variables and CAD. This 

was unlike the study by Cavalcante et al. 

(2011) who showed that Ao.S and Ao.E 

velocities of ascending aorta were 

significantly low in individuals with CAD 

and diabetes mellitus by using pulsed 

wave velocity to measure the aortic 

stiffness. 

     Our study showed that by comparing 

the aortic stiffness parameters between 

group I and group II, there was a 

statistically significant difference between 

the two groups in aortic stiffness index, 

aortic distensibility, and elastic modulus. 

Both aortic stiffness index and elastic 

modulus directly proportional to the 

presence of CAD, while aortic 

distensibility is inversely proportional to 

the same event. 

     The study of Sen et al. (2013) showed 

that aortic stiffness index and aortic 

distensibility were significantly different 

between the groups. This was in line with 

El-Naggar et al. (2020) who showed that 

patients with CAD had significantly 

higher aortic stiffness and elastic modulus 

and significantly lower aortic 

distensibility. 
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     SYNTAX score was calculated for the 

group of patients with CAD. This divided 

the patients with CAD into 2 groups 

according to the SYNTAX score into low 

and intermediate to high SYNTAX score. 

     Based on our study, deceleration time 

(DT) showed a statistically significant 

difference with the degree of SYNTAX 

score being lower in patients with high 

SYNTAX score. This was seconded by a 

study by Elshafey et al. (2020) who stated 

that DT was found to be significantly 

lower in the obstructive CAD group. 

     As regards the correlation between 

aortic stiffness parameters and CAD 

severity based on SYNTAX score, our 

study stated that there was a direct 

correlation between aortic stiffness index 

and elastic modulus and SYNTAX score 

and there was an inverse correlation 

between aortic distensibility and 

SYNTAX score. 

     This was unlike the result found by 

Gaszner et al. (2012) who stated that there 

was no significant correlation between the 

SYNTAX score and regional arterial 

stiffness parameters using a different 

technique to measure aortic stiffness 

called regional velocity of the aortic pulse 

wave. 

     Kilic et al. (2013) used Gensini score 

as a scoring system for CAD and found 

out that both aortic distensibility and 

aortic stiffness were independently 

correlated with Gensini score in the CAD 

group. 

     As regards aortic strain elastic 

modulus, Karakurt et al. (2016) stated that 

the aortic strain elastic modulus in the 

intermediate and high-SYNTAX score 

group was significantly higher than in 

Low- SYNTAX score group. 

     El-Naggar et al. (2020) studied aortic 

stiffness and stated that univariate and 

multivariate logistic regression analysis 

showed that decreased aortic distensibility 

and increased elastic modulus and aortic 

stiffness index were predictors for the 

severity and complexity of CAD. 

     By studying Roc curve between group 

I and II regarding aortic stiffness 

parameters, aortic stiffness index was the 

only independent predictor of CAD 

presence with a cutoff value of aortic 

stiffness was >17.4, followed by aortic 

distensibility and elastic modulus. 

     Kilic et al. (2013), who used Gensini 

score as a scoring system for CAD, have 

shown that aortic stiffness index along 

with aortic distensibility were good 

predictors for CAD. The aortic 

distensibility values of ≥1.24 predict the 

presence of a low Gensini score (≤26 for 

the study) with a sensitivity of 88.2% and 

specificity of 84.6% with an area under 

the curve of 0.94; whereas the aortic 

stiffness values of ≥3.36 predict the 

presence of low Gensini score with a 

sensitivity of 82.4% and specificity of 

87.2% with area under the curve of 0.873 

unlike our study, aortic stiffness index 

cutoff was >17.4 and aortic distensibility 

cut off ≤4.2 to predict high SYNTAX 

score in CA. 

     As regards the aortic stiffness 

parameters to predict the complexity of 

CAD, it was found that all of the aortic 

stiffness parameters were sensitive to 

anticipate the severity of CAD. The aortic 

stiffness index was the highest sensitive 

(98.47) with a cutoff value of >19.2 and 

accuracy of 82.6%. Aortic distensibility 
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and EP were less sensitive to detect the 

severity of CAD as they record sensitivity 

of 78.95 and 57.89 with a cutoff value of 

≤ 3.1 and > 73.2 respectively. 

     This was in agreement with El-Naggar 

et al. (2020), who showed that aortic 

stiffness parameters are predictors for the 

severity and complexity of CAD. 

However, along with diabetes, increased 

aortic stiffness index (> 17.7) was the only 

independent predictor of CAD severity, 

carrying twice the odds of having 

moderate-high SYNTAX score. 

Limitations: The small size of the study 

population may have biased the statistical 

results. Other studies with a larger 

population are needed to confirm our 

results. 

CONCLUSION 

     Aortic stiffness parameters have a good 

predictive power concerning coronary 

artery disease in patients suspected of 

having ischemic heart disease or more 

severe coronary involvement. Aortic 

stiffness index (ASI) in particular has the 

highest predictive power for the presence 

and severity of CAD. 
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دور معامل تصلب الشريان األورطي في توقع قصور 
التاجي المزمن المستقر في مرضي السكري من   الشريان

 النوع الثاني 
 و أحمد عبد الرؤوف مهدي فؤاد كامل بدر, أحمد كمال مطاوع  محمد أحمد

 جامعة االزهر  ،كلية الطب ،الدموية االوعيةقسم القلب و 

 محمد أحمد فؤاد كامل بدر 

 01118245391تليفون: ، m.fouadbadr@gmail.com: ونيبريد الكتر 

ان مرضيييييك ا ايييييارث ا  ييييي م ا  ييييي اك  ييييي     م ييييي   ا ييييي    ا  يييييك  خلفيةةةةةة البحةةةةة :

   تصيييي  ش ا نيييير  اك ك  رضيييي  اا يييير  ل يييي     يييي مراا ا   ييييش كا ك  يييي  ا  م  يييي  اك 

ا ايييارث ميييرا و ييي  ث ك ا يييةث  ايييوش   ايييو  ااوييير  ا  فييي س  ايييوو  ا ك  اييي  ان ا ايييرا 

و يييي  اايييي    ر   ييييك فييييك  يييي كب ا تصيييي  ش ا نيييير  اكا ف اييييا  يييي  ر   ييييك ا نييييرا    ا ت 

 اا نر  ن االكرطك

ت  ييي   ا ييير ا ايييرا ا ايييارث ا  ييي م ا  ييي اك   يييك ا نييير  ن ا كرطيييك   الهةةةدف مةةةث البحةةة :

ت تصييييي  ش   سيييييتا او ا ا وييييي ت فييييي ل ا صييييي ت     يييييك ا   يييييش    ييييي   اايييييو  م ييييي مل

ا نيييير  ن االكرطييييك ك اسييييتا او و ييييو اا ريييير  ت يييييت  يييي كب امييييراا ا نييييرا    ا ت و يييي  

 ااة وك م  ار ا اط رس 

تيييي  اوييييراة ا  راسيييي    ييييك ميييي ار سيييي   ا تيييي اةا ميييي  ااتيييي  ر  المرضةةةةي و اةةةةر  البحةةةة :

   يييي  ميييي  مرضييييك ا اييييارث ا  يييي م ا  يييي اك  50تيييي  ةراسيييي   2019ا ييييك ااتيييي  ر  2018

 ا مايييييت رس    نيييييا كث ا ارضييييي   ك ت اوييييي  م  ييييي ملت ا ات ييييييت كوييييي ة و  ييييي ت  ييييي ر

ا اطييي رس  ييي    ا تييي  ت اييي   ا  ييي الت ا يييك مةاييي  ت   تو ييي    ت ةييي  ا  ايييطرس ا تنا صييي ا 

  نييييرا   ا ت و يييي  اا اةا  يييي  ا ك ييييك تيييي  ااتنيييي ا كويييي ة ت يييي   ت    نييييرا    ا ت و يييي  

رضيييك  ةا يييت امييي  ا اة  ييي  ا   ا ييي  اييي ن  ييي     ريييرا    ت و ييي  سييي  ا ا تييي  ا ييية تييي ر   م

ا  ييي الت ك  ايييص ا س ييي. ا اييير رثا ااييي  تييي   ايييص م وييي ت فييي ل  ييي ت     يييك ا   يييش 

كتيييي   ايييي   م يييي ملت تصيييي  ش ا نيييير  ن االكرطييييك ك  اييييص ت    ييييص ك ا  ييييرا تيييي   اييييص 

 نا ص    تص  ر ا نرا    ا ت و  اياطرس ت
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سيييال  ل ييي ن    ا اييي  مييي  ا  ييي الت ا ايييال  ييي     ريييرا    ت و ييي  طو   ييي   نتةةةاال البحةةة :

  اييي  ار يييت ك سيييت ن    ا اييي  مييي  ا  ييي الت اييي ن  ييي     ت ييي   ت    نيييرا    ا ت و ييي  كتييي   

اسييييتا او م  مييييص سيييي ت ا   ت   يييي  ريييي س ا ت يييي   ت ا ي  سيييي ت ا نيييير  ن االكرطييييك فييييك 

االا ويييي ا كاالاوايييي ط ا اييييال ا  ييييك  نيييياص م  يييي ق فييييك ا اةا  يييي  االك ييييك    ا  راييييا 

رطيييك ك م  مييييص ا اركايييي  ا اييييال ا  ييييك    اةا  ييي  ا   ا يييي ا م  مييييص تصيييي  ش ا نيييير  ن االك

 نيييياص م  يييي ق فييييك ا اةا  يييي  االك ييييك ا  يييي  ك  ايييي  ايييي ن م  مييييص تايييي ة ا نيييير  ن 

االكرطييييك ا  ييييك فييييك ا اةا  يييي  ا   ا يييي     ا  راييييا    اةا  يييي  االك يييي ا م  مييييص تصيييي  ش 

ا نيييير  ن االكرطييييك ك م  مييييص مركايييي  ا نيييير  ن االكرطييييك  يييي      لييييي  ا ة   ييييا   ويييي ة 

ا ت و ييي  ك  ا ييي ار  ييي س اال ييي    اييية و    اييي  م  ميييص تاييي ة ا نييير  ن ت ييي   ت    نيييرا    

االكرطيييك    يييا  ليييي   اايييي   ميييت اسييي  ا ا ييي   را ك ميييي   ييي   ا ييي لب م ييي ملت ايييي ن 

م رييييير تصييييي  ش ا نييييير  ن االكرطيييييك  ييييي  ش ا  يييييك  ا سييييي   تةييييي   ت   ييييي  كوييييي ة 

 ك اة و ت     م  ار   س اال    ات    ت    نر  ن االكرطك 

  وييييي ة   ن االكرطيييييك    يييييا ا  يييييك م ييييي ار ت ييييييتم رييييير تصييييي  ش ا نييييير  االسةةةةةت تا :

ت يييي   ت    نييييرا    ا ت و يييي  ك ايييية و ت   يييي   يييي س اال يييي  ا   يييي  ان ا ايييير    يييي  ش 

م رييييير ا  يييييك  تصييييي  ش ا نييييير  ن االكرطيييييك    يييييا ا تاييييي   ا  يييييك   وييييي ة ت ييييي   ت 

  ن اا ر        ة  ة ري  ا ا ررا   نرا   االكرطك ك غ  و  م  تا

ا ميييييرا ا نيييييرا    ا ت و ييييي ا م  ميييييص تصييييي  ش ا نييييير  ن االكرطيييييك الدالةةةةةة:الكلمةةةةةا  

 اا ارا ا اارث ا   م ا   اك


