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ABSTRACT 

Background: Diabetes mellitus (DM) is considered as a major risk factor for heart failure with preserved 

Ejection fraction (EF). Using M-Mode echocardiographic method may be useful in prediction of early LV 

systolic dysfunction in patient with type II diabetes mellitus by measurement of mitral annular plane systolic 

excursion (MAPSE) in correlation to global longitudinal strain (GLS) and to tissue Doppler imaging (TDI). 

Objective: To emphasize on the usefulness of M-mode echocardiographic methods like the mitral annular 

plane systolic excursion (MAPSE) correlated to speckle tracking by 2 dimensional (STE) and tissue Doppler 

imaging in prediction of subclinical LV systolic dysfunction in patients with type 2 diabetes. 

Patients and methods: The study included 100 asymptomatic patients with type II DM and 50 healthy 

subjects as a control group. Echocardiography was performed to all of them All cases were recruited from the 

outpatient clinic in Maadi military Hospital in Cairo. 

Results: The study included 100 asymptomatic patients with type II DM, 65 of them were females, and 50 

healthy subjects as a control group, 27 of them were females. MAPSE were significantly lower in DM group 

[1.2 (1.1 – 1.25) cm] compared to control group [1.4 (1.3 – 1.5) cm] (p<0.001). MAPSE linearly had a 

significant positive correlation with EF, GLS and Sa wave [r= 0.565, 0.723, 0.595 respectively], (p < 0.01). 

MAPSE linearly had a significant negative correlation with DM duration and HbA1C Level [r= -0.495, -

0.776 respectively], (p < 0.01). Average MAPSE at a cut-off point (≤1.2cm) with good (82%) accuracy, 

sensitivity= 68% and specificity= 82% (p < 0.01). 

Conclusions: MAPSE is a useful M-mode method in prediction of subclinical LV systolic dysfunction in 

asymptomatic type II diabetic patients, and it has a positive correlation to GLS and Sa wave of TDI. It has a 

negative correlation with duration of DM and HbA1C level. 

Keywords: Subclinical Dysfunction, Diabetes Mellitus, Mitral Annular Plane Systolic Excursion, Speckle 

Tracking Echocardiography, Tissue Doppler imaging. 
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INTRODUCTION 

     Diabetes mellitus (DM) is a major risk 

factor for heart failure with preserved 

Ejection fraction (HFPF) this is known as 

diabetic cardiomyopathy (DCM) 

(Cosentino et al., 2019). 

     Although diastolic dysfunction 

considered as the first hallmark of DCM, 

Studies highlighted that even when 

diastolic function is normal and LVEF is 

preserved, there still exists a systolic LV 

strain alteration assessed through 

longitudinal systolic LV strain and mitral 

annular plane Systolic Excursion 

(MAPSE), leading to the idea that 

diastolic dysfunction should not be 

considered the first sign of subclinical 

diabetic cardiomyopathy (Ernande et al., 

2011). 

     Mitral annular plane systolic excursion 

(MAPSE) is a useful surrogate of left 

ventricular (LV) longitudinal function and 

has long been used as a complimentary 

measure for ejection fraction (EF) (Hu et 

al., 2013). 

     Two-dimensional speckle tracking 

echocardiography (2D STE) is a novel 

technique of cardiac imaging for 

assessment of cardiac movement based on 

frame-to-frame tracking of ultrasonic 

speckles in gray level 2D images it is 

known as a relatively angle independent 

technology that can determine global and 

regional strain (Mondillo et al., 2011). 

     Unlike 2D STE which is vendor, image 

quality and hemodynamics dependent that 

need more standardization and experience, 

MAPSE is, available in every echo 

machine and, feasible even in a poor 

image quality. So, MAPSE could be 

proposed as well-established clinically 

useful echocardiographic parameter for 

the assessment of LV longitudinal 

function and correlates with global 

systolic function of the LV compared to 

gold standard method (GLS) in patients 

with type II diabetes mellitus and with 

preserved LVEF (Hu et al., 2012 and 

Matos et al., 2012). 

     In this study, we aimed to emphasizes 

on the usefulness of M-mode 

echocardiographic methods like the mitral 

annular plane systolic excursion (MAPSE) 

correlated to speckle tracking by 2 

dimensional (STE) and tissue Doppler 

imaging in prediction of subclinical LV 

systolic dysfunction in patients with type 

2 diabetes. 

PATIENTS AND METHODS 

     The study included 100 asymptomatic 

patients with type II DM and 50 healthy 

control subjects. The included cases and 

healthy individuals were recruited from 

the outpatient clinic in Maadi Military 

Hospital in Cairo between October 2019 

and July 2020. 

     All patients and control group were 

subjected to full history taking laboratory 

investigations including HbA1c, lipid 

profile and 2D Transthoracic 

Echocardiography & speckle tracking 

echocardiography. 

     Ejection fraction (EF) was calculated 

from estimation EDV and ESV using the 

following formula: EF = (EDV – ESV) / 

EDV (Modified Simpson’s method). It 

was obtained from apical 4 (single plane) 

combined with apical 2 (biplane method) 

(Lang et al., 2015). 

     Pulsed wave Doppler of mitral inflow 

velocities were obtained to measure 
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diastolic early filling velocity (E) wave 

and late diastolic velocity (A) wave, E/A 

ratio, and E wave. Pulsed wave TDI 

velocity measurements were obtained by 

placing the sample volume at the mitral 

annular level either from the septal or 

lateral annulus. From these recordings, 

myocardial systolic (Sa), early diastolic 

(Ea), and E/Ea ratio were measured and 

averaged (Kadappu and Thomas, 2015). 

     MAPSE was measured using M-mode 

imaging in the apical four chamber view. 

The M-mode cursor was placed on the 

septal and lateral mitral annulus parallel to 

the LV walls, and then both values were 

averaged. Measurements took place from 

the end of diastole, until maximal 

expansion in systole (Zaky et al., 1967). 

     GLS was measured by using 2DSTE 

by apical 4 chamber view, apical 2 

chamber view and apical long axis view. 

Tracking quality was visually checked, 

and accepted by the operator. Strain 

values of LV were assessed automatically 

in 17 segments, and then averaged 

manually by the operator as mean value of 

each strain and presented as a bull- eye 

map and GLS was automatically 

calculated (Lang et al., 2015). 

 

Statistical Analysis: 

     Data entry, processing and statistical 

analysis was carried out using MedCalc 

ver. 18.11.3 (MedCalc, Ostend, Belgium). 

Mean, Standard deviation (± SD) and 

range for parametric numerical data, while 

Median and Inter-quartile range (IQR) for 

non-parametric numerical data, Frequency 

and percentage of non-numerical data. 

Tests of significance (Mann-Whitney’s, 

Chi square tests, linear regression analysis 

and ROC Curve) analysis were used. Data 

were presented and suitable analysis was 

done according to the type of data 

(parametric and non-parametric) obtained 

for each variable. P-values less than 0.05 

were considered statistically significant. 

Mann-Whitney's Test (U test) was used to 

assess the statistical significance of the 

difference of a non-parametric variable 

between two study groups. Chi-Square 

test was used to examine the relationship 

between two qualitative variables. Linear 

regressions used in Correlations between 

continuous variables were presented as 

Pearson correlation coefficient. The ROC 

Curve (receiver operating characteristic) 

provided a useful way to evaluate the 

Sensitivity and specificity for quantitative 

Diagnostic measures that categorize cases 

into one of two groups. 

 

RESULTS 

 

     The study included 100 asymptomatic 

patients with type II DM 65 of them were 

females, with age [55 (53 – 58) years]. 

And 50 healthy subjects as a control group 

27 of them were females, with age [55 (50 

– 60) years]. Comparative study between 

the 2 groups revealed non-significant 

difference as regards age and sex of the 

patients (p > 0.05). 

     There were significant difference in 

serum creatinine, urea, RBS, HbA1C, 

albuminuria, TGs and LDL&HDL in DM 

in DM cases group; compared to control 

group (p < 0.01 respectively) (Table 1). 
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Table (1): Comparison between the two groups as regarding demographic, clinical 

and laboratory data 

Groups 

Parameters 

Control group 

(50) 

DM cases group 

(100) 

Chi square 

test 

P value 

Gender 

Female 

male 

 

27 (54%) 

23 (46%) 

 

65 (65%) 

35 (35%) 

= 0.1937 

Variables 

Control group 

(50) 

DM cases group 

(100) 

Mann-

Whitney's 

U test 

Median (IQR) Median (IQR) P value 

Age (years) 55 (50 – 60) 55 (53 – 58) = 0.8182 

BMI 24.5 (23.1 – 25.1) 26.6 (25.7 – 28.3) < 0.0001 

SBP (mmHg) 115 (110 – 120) 130 (120 – 135) < 0.0001 

DBP (mmHg) 70 (70 – 75) 75 (70 – 85) < 0.0001 

Routine lab 

Creat. (mg/dL) 

Urea (mg/dL) 

RBS (mg/dL) 

HbA1C (%) 

Albuminuria (mg) 

0.7 (0.7 – 0.8) 

21 (18 – 24) 

92 (87 – 102) 

5.3 (5.2 – 5.7) 

19 (17 – 24) 

1 (0.8 – 1.1) 

30.5 (25 – 37) 

194 (184 – 210) 

7.8 (7.4 – 8.2) 

25 (21 – 27) 

< 0.0001 

< 0.0001 

< 0.0001 

< 0.0001 

< 0.0001 

Lipid profile 

T.Cholesterol(mg/dL) 

TGs (mg/dL) 

HDL (mg/dL) 

LDL (mg/dL) 

132 (126 – 145) 

114.5 (106 – 124) 

53 (50 – 54) 

85 (75 – 102) 

195 (185 – 197) 

187 (171 – 196) 

42 (40 – 46) 

135 (128 – 140.5) 

< 0.0001** 

< 0.0001** 

< 0.0001** 

< 0.0001** 
BP: blood pressure; DM: diabetes mellitus; RBS: random blood sugar FBS: fasting blood sugar; Creat: 

creatinine, HDL: high density lipoprotein; LDL: low density lipoprotein; TGs: triglycerides. T. Cholesterol: 

total cholesterol  

Regarding correlation with 2D Echo-

Doppler parameters; the study revealed 

highly significant difference in A wave 

[0.9 (0.84 – 0.92)] in DM cases group; 

compared to control group [0.65 (0.65 – 

0.8)] (p < 0.01). It also revealed; highly 

significant difference in EF [60 (57.5 – 

62)], E wave [0.69 (0.62 – 0.71)] and E/A 

ratio [0.79 (0.73 – 0.85)], in DM cases 

group; compared to control group EF [64 

(63 – 68)], E [0.9 (0.9 – 0.9)] E/A 

ratio[1.29 (1.12 – 1.4)] .(p < 0.01 

respectively). 

     Regarding 2DSTE, study revealed; 

highly significant difference in GLS in 

DM cases group [-16.8 (-17.8 to -16.3)]; 

compared to control group [-22.8 (-23.1 to 

-21.4)] (p < 0.01). 

     Regarding MAPSE; Comparative study 

between the 2 groups revealed; highly 

significant decrease in septal, lateral and 

average MAPSE, in DM cases group, 

average [MAPSE 1.2 (1.1 – 1.25)] 

compared to control group [average 

MAPSE 1.4 (1.3 – 1.5)] (p < 0.05 

respectively). 

     Regarding TDI; study between the 2 

groups revealed; highly significant 

difference in Aa [0.09 (0.08 – 0.1)] and 

E/Ea ratio [8.6 (7.7 – 9.5)] in DM cases 

group; compared to control group Aa 

(m/s) [0.07 (0.07 – 0.07)] E/Ea ratio [6 (6 

– 6.4)] (p < 0.01 respectively). And it also 

revealed; highly significant difference in 

Sa [0.08 (0.07 – 0.09)] and Ea [0.08 (0.07 

0.08)] in DM cases group; compared to 

control group Sa [0.1 (0.09 – 0.11)] and 

Ea [0.15 (0.14 – 0.15)] (p < 0.01 

respectively) (Table 2). 
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Table (2): Comparison between the 2 groups as regards Echocardiographic data 

using Mann-Whitney's U test 

Groups 

Variables 

Control group 

(50) 

DM cases group 

(100) 

Mann-

Whitney's 

U test 

Median (IQR) Median (IQR) P value 

2D Echo- 

Doppler 

EF (%) 64 (63 – 68) 60 (57.5 – 62) < 0.0001 

E (m/s) 0.9 (0.9 – 0.9) 0.69 (0.62 – 0.71) < 0.0001 

A (m/s) 0.65 (0.65 – 0.8) 0.9 (0.84 – 0.92) < 0.0001 

E/A 

ratio 
1.29 (1.12 – 1.4) 0.79 (0.73 – 0.85) < 0.0001 

TDI 

Sa (m/s) 0.1 (0.09 – 0.11) 0.08 (0.07 – 0.09) < 0.0001 

Ea (m/s) 0.15 (0.14 – 0.15) 0.08 (0.07 – 0.08) < 0.0001 

Aa 

(m/s) 
0.07 (0.07 – 0.07) 0.09 (0.08 – 0.1) < 0.0001 

E/Ea 

ratio 
6 (6 – 6.4) 8.6 (7.7 – 9.5) < 0.0001 

2D STE 
GLS 

(%) 
-22.8 (-23.1 to -21.4) -16.8 (-17.8 to -16.3) < 0.0001 

MAPSE 

Septal 

MAPSE 

(cm) 

1.3 (1.3 – 1.4) 1.2 (1.1 – 1.2) < 0.0001 

Lateral 

MAPSE 

(cm) 

1.5 (1.4 – 1.6) 1.2 (1.1 – 1.3) < 0.0001 

Average 

MAPSE 

(cm) 

1.4 (1.3 – 1.5) 1.2 (1.1 – 1.25) < 0.0001 

A: late diastolic velocity, Aa: late diastolic annular velocity, E: early diastolic velocity, Ea: early diastolic 

annular velocity, EF: ejection fraction, GLS: global longitudinal strain, MAPSE: mitral annular plane systolic 

excursion, Sa: systolic annular velocity. 
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Figure (1): 2D-speckle tracking echocardiography images for a diabetic Case, 

showing longitudinal strain in different segments of LV in apical 4,2,3 

chamber views (image A, B, C respectively) and the Bull`s eye showing the 

reduced global longitudinal strain (image D), the last image E shows 

MAPSE of the same patient at the lateral mitral annulus 

     On correlation analysis by applying 

linear regression analysis we found that 

MAPSE linearly had a significant positive 

correlation with EF, GLS and Sa wave [r= 

0.565, 0.723, 0.595 respectively]. (p < 

0.01). But it was linearly had a significant 

negative correlation with DM duration 

and HbA1C Level[r= -0.495, -0.776 

respectively] (p < 0.01) (Table 3 and fig. 

2 ). 

 

Table (3): Linear correlation analysis between MAPSE and GLS, Sa, DM & HbA1C. 

Associated 

MAPSE Factor 

r P 

EF 0.565 <0.0001** 

GLS 0.723 <0.0001** 

Sa wave 0.595 <0.0001** 

DM duration -0.495 <0.0001** 

HbA1C -0.776 <0.0001** 
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Figure (2):Linear regression curves between MAPSE and GLS, Sa, DM & HbA1C 

A= MAPSE and GLS., B= MAPSE and Sa, C= MAPSE and EF. D= MAPSE and DM 

duration, E=MAPSE and. HbA1c 

     Comparing between sensitivity and 

specificity of MAPSE and other 

echocardiographic modality in detection 

of subclinical LV dysfunction by using 

ROC Curve (Table 4). 

 

Table (4): Roc-curve of MAPSE, E/Ea& Sa to predict patients with Subclinical 

LVSD 

Variable AUC SE 
Best Cut off 

point (Criterion) 

Sensitivity 

(%) 

Specificity 

(%) 
P value 

E/Ea ratio 0.760 0.0401 >7 92.59 59.38 <0.0001** 

Average 

MAPSE  
0.820 0.0341 ≤1.2 68.52 82.29 <0.0001** 

Sa wave 0.681 0.0433 ≤0.09 100 28.12 <0.0001** 

 

     To measure the sensitivity and 

specificity of MAPSE for predicting 

subclinical left ventricular systolic 

dysfunction in type II diabetic patients,the 

ROC curve was applied.Average MAPSE 

at a cut-off point (≤1.2cm) with good 

(82%) accuracy, sensitivity= 68% and 

specificity= 82% (p < 0.01). when 

compared to the GLS in prediction of 

subclinical dysfunction.E/Ea ratio at a 

cutoff point (>7) predicted patients with 

Subclinical LVSD, with fair (76%) 

accuracy, sensitivity= 92% and 

specificity= 59% (p < 0.01).Sa wave at a 

cutoff point (≤0.09m/s) predicted patients 

with Subclinical LVSD, with fair (70%) 

accuracy, sensitivity= 100% and 

specificity= 28% (p < 0.01) (Figure 3). 
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Figure (3): Roc-curve of MAPSE, E/Ea & Sa to predict patients with Subclinical 

LVSD 

A= ROC curve of MAPSE,B= ROC curve of E/Ea ratio, C= ROC curve of S wave 

 

DISCUSSION 

     Our case-control study revealed a 

significant decrease in average MAPSE, 

in DM cases group compared to control 

group with average MAPSE at a cut-off 

point (≤1.2) predicted patients with 

Subclinical LVSD, with good (82%) 

accuracy, sensitivity= 68% and 

specificity= 82%. also, Linear correlation 

analysis showed that, EF had a significant 

positive correlation with MAPSE. This 

was in agreement with Loncarevic et al. 

(2016) who found that MAPSE were 

significantly lower in all patients with DM 

compared to control. 

     Our study disagreed with Grue et al. 

(2018) who studied that mitral annular 

plane systolic excursion ≤10 mm detected 

left ventricular dysfunction with 82% 

specificity, 76% specificity, 56% positive 

predictive value and 92% negative 

predictive value. This discrepancy might 

be a result of different sample size and 

also due to study population including 

patients with systolic and diastolic 

dysfunction which might lower the results. 

     In our study, regarding linear 

correlation of MAPSE with the GLS, 

there was a strong correlation between 

MAPSE and longitudinal strain. Linear 

correlation analysis showed that; GLS had 

a significant positive correlation with 

MAPSE. This was in agreement with 

Wenzelburger et al. (2011) who found 

that, at rest MAPSE correlated with 

longitudinal strain and on exercise with 

longitudinal strain. Huang et al. (2017) 

also found that longitudinal strain was 
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significantly lower in diabetes patients as 

compared to the control. 

     Our case-control study revealed 

significant difference in GLS in DM cases 

group compared to control group with 

significant positive correlation with 

MAPSE. 54 % of DM patients with 

preserved LVEF had LV longitudinal 

systolic dysfunction determined as GLS < 

17.1%. This was in agreement with 

Ernande et al. (2011) who found that 23% 

of DM patients with preserved LVEF had 

LV longitudinal systolic dysfunction 

determined as GLS < 18%. Zoroufian et 

al. (2014) reported a significant reduction 

in longitudinal strain of LV in diabetic 

patients with evidence of diastolic 

dysfunction and in those with normal LV 

filling compared to the control. 

     In our study, regarding linear 

correlation with the Sa and tissue Doppler 

systolic annular velocity provided a 

sensitive tool for detection of the global 

longitudinal LV function. Our case-

control study revealed significant 

difference in Sa wave in DM cases group 

comparing to control group with 

significant positive correlation with 

MAPSE. By using ROC-curve analysis, 

Sa wave at a cut-off point (≤0.09m/s) 

predicted patients with Subclinical LVSD, 

with fair (70%) accuracy, sensitivity= 

100% and specificity= 28%. It also 

revealed significant difference in E/Ea 

ratio, in DM cases group compared to 

control group. E/Ea ratio at a cut-off point 

(>7m/s) predicted patients with 

Subclinical LVSD, with fair (76%) 

accuracy, sensitivity= 92% and 

specificity= 59%. 

  

     Dalen et al. (2010) found that 

mean±SD systolic mitral annular 

velocities (Sa) were 8.2±1.3 cm/s in 

women and 8.6±1.4 cm/s in men. From et 

al. (2010) concluded that pre-clinical 

diastolic dysfunction is prevalent in 

patients with DM with increase in the E/e′ 

ratio in diabetic patients which was 

associated with subsequent HF and 

mortality independent of hypertension, 

coronary disease, and other 

echocardiographic parameters. Grue et al. 

(2018) found that MAPSE ≤10 mm could 

detect left ventricular dysfunction. with 

82% sensitivity and 76% specificity. Cut 

of value of Sa wave ≤5.4 cm/s with 83% 

sensitivity 68 % specificity. The 

discrepancy might be attributed to gain 

settings and, misalignment of the 

ultrasound beam will cause under 

estimation of the measurement in the 

Doppler spectrum of the tissue velocity. 

     In Our study through linear correlation 

analysis it has been shown that there was a 

negative correlation between longitudinal 

strain and plasma level of HBA1C and 

duration of diabetes. Therefore, the better 

control of DM may delay the progression 

of cardiac pathology. Many studies are 

recommended to strength this issue. 

Elgohary et al. (2017) reported significant 

statistical difference in GLS in patients 

with longer diabetic duration and 

concluded that, diabetic duration was 

strongly correlated with reduction of 

global longitudinal strain (LS). 

CONCLUSION 

     MAPSE is considered a useful M-

mode method in prediction of subclinical 

LV systolic dysfunction in asymptomatic 

type II diabetic patients and it has positive 

correlation to GLS & Sa wave of TDI. it 
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has a negative correlation with duration of 

DM and HbA1C Level. 
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يفشررررر    ررررر    يعتبررررر  لسك س مرررررم   لرررررا مؤسلررررر  س   ؤ  س   ليررررر  س  خلفيةةةةةة البحةةةةة  

س قلررررم س  برررر  ببمف ك  عبيعيرررر   عكررررل  س قلمن ساتشرررر ا ص رررر    مررررا     ؤ رررر   س بررررؤ ي  

س   يررررر   ايررررر ل سل  ررررر ل س  رررررؤ ل س ملرررررل س ترررررل  عتبررررر  س   يقررررر  س     يررررر  لاتشررررر ا 

 .سلمتلال فل       س ب يا سليم  سلنقب ضل  يا ل ضل س مم  

  ؤ ررر   س برررؤ ي  س   يررر  ل ررر  ل سس إسرررت  سر ع يقررر  لرررا عررر   س الهةةةدن مةةةن البحةةة  

ايرررر ل سلن رررر سا سلنقب ضررررل س  مرررر ل س  لقررررل س  يت س ررررل فررررل  ؤارررر  سلمررررتلال  ؤ يفرررر  

س ب ررريا سليمررر  سلنقب ضرررل  ررريا ل ضرررل س مرررم   لرررا س لرررؤ   ملاات ررر   ررر  تتب  س لق رررل 

 . عكل  س قلم     ؤ    س بؤ ي  ثل  ي  سل ع ل  س    ل  س لميجل س   نل

ل يكرررر  لبرررر  يا   رررر   س مررررم    100إشررررت لد س   سسرررر     المرضةةةةر واةةةةرق البحةةةة

    ئرررر   ن مرررريا  50لررررا س لررررؤ  س  رررر نل  نمررررب  افرررر ك  مكررررل  س قلررررم  رررر ي    ا رررر  لررررا 

شررر ن لرررا سل ررر  ك ل سمررر س   ررر ي   ا ج ؤمررر   لرررت م ن   ررر  م ررر     ررري   ررر   

س قلرررررم ثلررررر  ل سل عررررر ل  ل ج رررررؤمتيا  ج يررررر  س   ضررررر   لج ؤمررررر  س رررررت م   ايررررر ل 

لنقب ضرررررل س  مررررر ل س  لقرررررل س  يت س رررررل     ؤ ررررر   س برررررؤ ي  س   يررررر   سلن ررررر سا س

 ايرررر ل سل  ررررر ل س  ررررؤ ل س ملرررررل  رررر  تتب  س لق رررررل  عكررررل  س قلرررررم   لؤ رررر   س ررررر   ل  

 .س لميجل

لررررر يم لرررررل    100ل يكررررر  امررررر ؤس س رررررل  150شررررر لد س   سسررررر   نتةةةةةائح البحةةةةة  

لررررل    27  شرررر ن لررررا سل رررر  ك 50لررررل   لررررا سلنرررر      65 لررررؤ  س  رررر نل     مررررم   س
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   ارررر  س  رررر   س   سسرررر  س  ق  نرررر   رررريا س  ج ررررؤمتيا سن ف ضرررر   ابيرررر س  فررررل لررررا سلنرررر   

ايررررر ل سلن ررررر سا سلنقب ضرررررل س  مررررر ل س  لقرررررل س  يت س رررررل  ررررريا لج ؤمررررر  ل ضرررررل 

 4ن1 ]لق  نرررررر    ج ؤمرررررر  س ررررررت م  لررررررا سل رررررر  ك    سرررررر 25ن1-1ن1  2ن1س مررررررم   

  ررررؤل إ  ب عرررر  إيج  يرررر   رررريا ا رررر     رررر   اي سرررر   سل  برررر ع س   ررررل ]   سرررر 5ن1-3ن1 

ل  ارررررلا لل ل  ررررر ل س  رررررؤ ل س ملرررررل سلن ررررر سا سلنقب ضرررررل س  مررررر ل س  لقرررررل س  يت س ررررر

   رررر   س لترررر      ررررؤل  يكرررر  اي سرررر   افرررر ك  مكررررل  س قلررررمن      س رررر   ل  س لمرررريجل

  س  ي ؤ لررررؤ يا س مررررم   س  ب عرررر  سررررلبي   يلررررا   رررريا فترررر   س  رررر       مررررم    لمررررتؤ

  س ف  رررر  فررررل لتؤسرررر  سلن رررر سا سلنقب ضررررل س  مرررر ل س  لقررررل س  رررر  س لنررررفررررل س رررر رن 

 2ن1س  يت س رررل لاتشررر ا سلمرررتلال فرررل   يفررر  س ب ررريا سليمررر  سلنقب ضرررل  رررؤ ساررر  لرررا 

  ن%82   نبؤ ي   68%    م سي   % 82س ب ا   ي    

يعتبررررر  ايررررر ل س ن ررررر سا سلنقب ضرررررل س  مررررر ل س  لقرررررل س  يت س رررررل ع يقررررر   الاسةةةةةتنتا  

س مرررتلال  ؤ يفررر  س ب ررريا سليمررر  سلنقب ضرررل  ررريا ل ضرررل س مرررم   لرررا لفيررر  فل  ؤاررر  

س لررررؤ  س  رررر نل لرررر    ررررؤ   رررر س   اررررؤ   يل رررر    رررريا س  رررر   س   يمرررري  س  مررررت  ل  فررررل 

 .س تش ين ل   س    ل س  ؤ ل س ملل  س    ل  س لميجل

س مررررتلال فررررل   يفرررر  س ب رررريا س يمرررر  سلنقب ضررررل  لرررر   س مررررم     الكلمةةةةاد الدالةةةةة 

 سا س نقب ضرررررل س  مررررر ل س  لقرررررل س  يت س رررررل  س تتبررررر  س لق رررررل  عكرررررل  س قلرررررم  س ن ررررر

  س    ل  س لميجلن


