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Abstract: 
Background: Global longitudinal strain (GLS) echocardiography is a new technique that can be used 

to detect an early left ventricular dysfunction in various heart diseases. Systemic hypertension is a major 

risk factor for cardiovascular accidents. The early managementof its complication on the heart plays an 

important role in the outcome of the disease. Hypertension is associated with changes in several aspects 
of left ventricular structure, function, and systolic strains. Various echocardiographic techniques are 

used to evaluate left ventricular function in hypertensive patients. 

Objectives: To evaluate the effectiveness of speckle tracking global left ventricular strain percentage 

(GLVS%)in the assessments of left ventricular systolic function in comparison to conventional 

echocardiography in middle-aged hypertensive patients. 

Patients and Methods: The study was conducted from December 2017 till November 2018 at the 

Department of Echocardiography and Catheterization / Baghdad Teaching Hospital – Medical City, 

Baghdad, Iraq. One hundred and four hypertensive patients classified as; group I that involved patients 

with reversed E/A ratio on PW Doppler with reversed Pulsed Wave (PW) tissue Doppler study and 

group II with patients having normal E/A ratio on PW Doppler and reversed E prime/A prime on PW 

tissue Doppler study. The control (group III) recruited from the relative of the patients included 104 sex 
and age-matched healthy individuals. A detailed history with the recommended investigations and blood 

pressure measurements was performed for all participants. Additionally, echocardiography examination 

was implemented using standard methods, considering left ventricle (LV) internal dimension, LV 

ejection fraction percentage (LV EF%), LV diastolic function using PW Doppler and lateral mitral 

annular tissue Doppler, S prime, Mitral annular plane systolic excursion (MAPSE) and global LV 

speckle tracking strain percentage (GLVS%). 

Results: Group I included 76 patients with a mean age of (48 ± 6.6 years) and group II included 28 

patients with a mean age of (48 ± 6.6 years). All the participants had normal EF%(> 60%), MAPSE (> 

13 mm), and S prime (>9 cm /sec) while there were a significantly decreased GLVS% in the diseased 

groups in comparison to the control one (P < 0.005) being less in group II (-14 ± 1%) than in Group I (-

16 ± 1%). In addition to a significant negative linear correlation between GLVS% with that of pulse 

pressure and IVST respectively (p=0.04) and with that of E/A ratio and E/E prime ratio (p=0.001). 
Conclusions: GLVS% is a better method in the assessment of LV systolic function in in middle-aged 

hypertensive patients than conventional echo methods since it could detect an early impairment in LV 

systolic function despite preserved LV systolic function measured by the conventional echo methods. 

Keywords: Systemic hypertension; Tissue Doppler Imaging; Speckle tracking echocardiography. 

Introduction:

Hypertension is a major risk factor for cardiovascular 

diseases with high morbidity and mortality as it 

increases the heart work (1,2). 
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Systemic pressure overload causes different changes 

in longitudinal, radial and circumferential mechanics 

of the heart (3). In addition to mechanical changes, 

systolic and diastolic functions are significantly 

affected in patients with systemic hypertension (4). 

Echocardiography is a non-invasive most widely used 
diagnostic test in cardiology, which is also safe and 

accurate in the diagnosis of cardiac diseases in all 

ages even in pregnant and fetal life (1, 5). Although 

echocardiography is a second-line study in the 

evaluation of hypertensive patients, it is a valuable, 

easily reproducible tool to give clue impression about 
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LV geometry, systolic and diastolic changes. Left 

ventricular ejection fraction percentage (LV EF%) 

represents the global result of both longitudinal and 
circumferential contraction; it provides only an 

indirect estimate of myocardial contractile function 

and does not measure it directly. Second, it is readily 

influenced by a number of factors including loading 

conditions, heart rate, etc. Third, and the most 

important, it is not sensitive enough to detect subtle 

changes in the contractile function and therefore not 

suitable for detecting subclinical myocardial damage 

(1). Mitral annular plane systolic excursion (MAPSE) 

has been suggested as a parameter for left ventricular 

(LV) systolic function which reflects LV longitudinal 

function and thus provides complementary 
information to EF%. Moreover, reduced MAPSE 

could be used as a sensitive early marker of LV 

systolic dysfunction in hypertensive patients with 

normal EF, where compensatory increased 

circumferential deformation might mask the reduced 

longitudinal deformation (6). 

In Tissue Doppler Imaging (TDI) the S prime velocity 

waveforms which correspond to the peak systolic 

contraction velocity correlates well with global LV 

function even though it is very much preload-

dependent (7). Echocardiographic strain imaging is 
an innovative approach recently developed for the 

assessment of LV myocardial mechanics, an angle-

independent technique, because it tracks deformation 

between acoustic markers in the ultrasonic image in 

two dimensions and employs automated algorithms to 

analyze temporal variations (frame to frame) in the 

mobility of acoustic speckle markers of 20-40 pixels’ 

size along different spatial orientations. Strain is the 

percentage change in the length of a myocardial 

segment during a given period of time and has a unit 

of %. As the myocardium shortens during systole, the 

strain has a negative value but when there is stretch 
or lengthening of the myocardium, the strain becomes 

positive. The gray-scale image on echocardiography 

is composed of several bright speckles that are 

produced as a result of the scatter of the ultrasound 

beam by the tissue. The STE software identifies these 

speckles and then tracks them frame-by-frame using 

a ‘sum-of-the absolute ifferences’ algorithm. From 

this data, the software automatically resolves the 

magnitude of myocardial deformation in different 

directions and generates strain (8, 9). This study 

aimed to Correlate the effectiveness of speckle 
tracking echocardiography using global left 

ventricular strain percentage (GLVS%) with the 

conventional echocardiography in the assessments of 

LV systolic function in middle-aged hypertensive 

patients. 

 

Patients and Methods: 

This study was performed from December 2017 till 

November 2018 at the Department of 

Echocardiography and Catheterization / Baghdad 

Teaching Hospital – Medical City, Baghdad, Iraq. 
One hundred and four patients with 

essential(primary) hypertension with an age range 

from 35 to 55 years of both sexes were included. 

These patients were categorized into two groups; 

group I patients on Pulsed Wave Doppler (PWD) with 
reversed E/A ratio and reversed Eprime/Aprime ratio 

on PW tissue Doppler image (TDI), and group II 

patients with normal E/A ratio on PWD and reversed 

Eprime / Aprime ratio on PW by TDI. One hundred 

and four sex and age-matched healthy individuals 

were recruited from the relative of the patients as a 

control group III. Patients with ischemic heart 

disease, diabetes mellitus, renal failure, primary 

pulmonary disease, valvular heart diseases, thyroid 

diseases, hyperlipidemia, SLE, atrial fibrillation, 

obesity, cardiomyopathy, infiltrative cardiac disease, 

current and history of heavy smoking and those with 
poor quality echocardiographic images were 

excluded. All individuals received written 

information and gave informed consent. 

Medical history, ECG, CXR, investigations that are 

required to exclude the diseases in the exclusion 

criteria were done. Measurements and calculation of 

BMI and BSA. Blood pressure were taken according 

to the American College of Cardiology (ACC) and 

American Heart Association (AHA) guideline for 

blood pressure measurements (10) using Rossmax 

MG150f Digital sphygmomanometer.  
Echocardiography was done including standard 2-D 

and Doppler studies according to standardized 

protocol of American Society of Echocardiography 

(ASE) and the European Association of 

Echocardiography recommendations 2015 using a 3.5 

MHz transducer with available equipment (Philips 

CX 50 ultrasound, USA machine). The Inter-

ventricular septum (IVSd) and left ventricle posterior 

wall measurements were calculated from the standard 

left parasternal long axis view at the end of diastole. 

Left ventricle (LV) internal dimension during systole 

and diastole were carefully obtained in the 2D-guided 
M-mode echocardiography then according to the 

Teichholz M-mode formula the LV ejection fraction 

% was calculated by the machine software as shown 

in figure 1(11, 12).  

 

 
 

Figure 1:  M-mode guided by 2-D 

echocardiography for LV EF% calculation.  
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LV mass index (LVMI) and Relative wall thickness 

(RWT) were then calculated. LV geometry was 

classified according to the presence or absence of LV 
hypertrophy defined by an LVM index as accepted by 

the ASE and the European Association of 

Cardiovascular classification (13). 

Mitral annular plane systolic excursion (MAPSE) 

was measured in the M-mode while the cursor was 

placed to the junction of mitral valve (MV) plane with 

the free wall of the left ventricle (LV) as shown in 

figure 2 (14). 

 

 
 

Figure 2: Mitral annular plane systolic excursion 

measurement. 

 

Transmitral PWD was obtained at the mitral leaflet 

tips, the peak early (E), late (A) diastolic filling 

velocities and E/A ratio were recorded (15). TDI with 

the PWD sample volume placed at the lateral mitral 

annulus was used to measure the initial first negative 

(E prime) and a late positive (S prime) wave 

velocities as shown in figure 3(16). 
 

 
 

Figure 3: PW tissue Doppler imaging for 
measuring S prime velocity. 

Additionally, LV Speckle-tracking echocardiography 

was obtained from apical four, three and two-

chamber views during stable ECG recording and end-

expiratory breath-hold using an offline QLAB-CMQ 

software program (17). The three-point-and-click 

method used manually adjustments the region of 
interest was then done. After that, the software 

divides the LV myocardium into six parts and 

generates global longitudinal strain calculated for 

each view then the global Bull’s eye shows an 8-

segmental model with averaged global longitudinal 

strain %. However, the average of three consecutive 

cardiac cycles was recorded as a strain value as shown 

in figures 4 and 5(18). 

 

 
Figure 4: Global LV Strain in 4-chamber view. 

 
Figure 5: Global longitudinal LV Strain %. 

Statistical Analysis: 

In this case-control study, data was analyzed using 

SPSS version 20 for windows. For all tests, a 

probability value (P-value) of ≤0.05 was considered 

to be statistically significant. Normally distributed 

data were presented as mean ± SD for continuous 
variables. Statistical comparisons among more than 

two groups were carried out by one-way analysis of 

variance (ANOVA). Pearson’s correlation coefficient 

(r) was used to test the correlation. 

 

Results: 

The studied sample with a mean age of 48± 6.6 years 

was categorized into three groups according to 

Doppler studies as: 

Group І: Included 76 (73 %) systemic hypertensive 

patients of either sex; 44 women and 32 men with 

reversed E/A ratio on PW Doppler and reversed E 
prime /A prime ratio on PW tissue Doppler with a 

mean age of 48.41± 6.36 years. 

Group ІІ: Included 28 (27%) systemic hypertensive 

patients of either sex; 17 women and 11 men with 

normal A ratio on PW Doppler and reversed E 
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prime/A prime ratio on PW tissue Doppler with a 

mean age of 49.38 ± 5.32 years. 

Group ІІІ: Included 104 healthy subjects of either sex; 
41 men and 63 women with normal Doppler study 

served as a control group with a mean age of 48.92 ± 

6.03years. 

The characteristics and demographic data of the 

studied groups are shown in Table 1, which 

demonstrates that they were age, BMI and BSA 
matched groups (P > 0.05).  

 

Table 1: Anthropometric measurements and blood pressure parameters of the studied groups. 
Variables  Group І 

n = 76 

 

Group ІІ 

n = 28 

 

Group ІІІ  

n = 104 

GІvs. 

GІІІ 

P value 

GІІvs. 

GІІІ 

P value 

GІ vs. 

GІІ 

P value 

Age (years) 48 ± 7 48 ± 6 48 ± 7 0.845 0.936 0.759 

BMI (Kg/m2) 26.9± 1.5 26.8± 0.7 26.9±1.3 1.000 0.998 1.000 

BSA (m2) 1.84±0.12 1.79±0.07 1.84±0.1 0.765 0.789 0.985 

*BMI= Body Mass Index, BAS= Body surface area. 

 

Table 2 shows that there was a significant difference 

between the diseased groups regarding the duration of 

hypertension ((P = 0.005) with a longer disease 

duration in Group II (9.5 ± 4.23 years) while it was 

(6.5 ± 4years) in Group I. There was a higher 
percentage of uncontrolled hypertension in Group II 

(89.1%) than in Group I (69.7%).  A significant 

difference was found between the studied groups in  

 

respect to their systolic blood pressure and pulse 

pressure being higher in group II with mean systolic 

blood pressure of (158 ± 15) mmHg and a mean pulse 

pressure of (69 ± 10) mmHg.  However, the diastolic 

blood pressure results show a significant difference 
between the diseased and the control groups, with the 

mean reported in group II (89±9) mmHg. 

 

Table 2: Blood pressure parameters of the studied groups. 
Variables  Group І 

n = 76 

 

Group ІІ 

n = 28 

 

Group ІІІ  

n = 104 

GІ vs. 

GІІІ 

P value 

GІІ vs. 

GІІІ 

P value 

GІ vs. 

GІІ 

P value 

Disease duration  

(years) 

6.5 ± 4.23 9.5 ± 4.23 ……. ….. …… 0.005 

Systolic Bp (mmHg) 151 ±16 158 ± 15 117 ± 5 0.001* 0.001* 0.033* 

Diastolic Bp (mmHg) 88 ± 8 89 ± 9 74 ± 7 0.001* 0.001* 0.984 

Pulse pressure 

(mmHg) 

61 ± 12 69 ± 10 40 ± 3 0.001* 0.001* 0.001* 

Uncontrolled Bp %   69.7 89.1     

*Bp = blood pressure. 

 

Table 3 demonstrates a significant difference (P < 

0.05) between all groups regarding IVST, PWT,and 

RWT being the largest thickness in Group ІІ. While 

there was a significant difference (P< 0.05) in the LV 

internal dimensions and volumes (LVIDd, 

LVIDs,and LVEDV) with the least volume reported 
in group II (105± 28) ml. The largest mass index was 

found in the same group (group II). Moreover, LVH 

was reported in all patients in Group II in addition to 

a maximum septal thickness was recorded in group II 

(1.2 ± 0.2cm). LVH was  reported only in (71%) of 

patient in Group I. However, the only type of 

geometrical changes in LV in both diseased groups 
was of concentric hypertrophy

. 

Table 3: Left ventricular geometrical parameters of the studied groups. 
Variables  Group І 

n = 76 

 

Group ІІ 

n = 28 

 

Group ІІІ  

n = 104 

 

GІvs. 

GІІІ 

P value 

GІІvs. 

GІІІ 

P value 

GІ vs. 

GІІ 

P value 

LVIDd (cm) 3.4 ±2.1 3.5 ± 2.1 4.4± 3.4 0.001* 0.001* 0.994 

LVIDs (cm) 2.2 ± 1.3 1.9 ±1.3 3.5± 0.6 0.001* 0.001* 0.751 

IVST (cm) 1.1 ± 0.3 1.2 ± 0.2 0.77±  0.1 0.001* 0.001* 0.005* 

PWT (cm) 1.02 ±  0.3 1.1 ±0.2 0.74± 0.1 0.001* 0.001* 0.001* 

LVEDV (ml) 108 ± 26 105± 28 125±7 0.001* 0.001* 0.548 

LVESV (ml) 31 ± 15 36 ± 14 38 ± 9 0.627 0.016* 0.587 

RWT(cm) 0.48±0.09 0.51±0.06 0.34 ±0.07 0.001* 0.001* 0.006* 

LVMI(g/m2) 79 ± 18 88 ± 19 42 ± 6 0.001* 0.001* 0.998 

LVH% 71% 100% 0%    

 LVIDd = Left Ventricular Internal Dimensions during diastole, LVIDs= Left Ventricular Internal 

Dimensions during systole, IVST=inter ventricular septum thickness, PWT = posterior wall thickness, LVEDV= 
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Left Ventricular End Diastolic Volume and LVESV= Left Ventricular End Systolic Volume, RWT= Relative wall 

thickness, LVMI = Left Ventricular mass index, LVH=left ventricular hypertrophy. 

 
Table 4 demonstrates the LV function. Regarding the 

diastolic LV function, the table validates that the peak 

E velocity was significantly decreased in the diseased 

groups being the least velocity in group I (72 ± 14) 

cm/sec while there was a significant decrease in the E 

prime velocity being the least velocity in group II (6.6 

± 1.19) cm/sec. In addition, there was a significant 

increase in the E/E prime ratio noticed in the diseased 

groups being the highest ratio in group II (15.3 ± 

0.99). The table shows the LV systolic function to be 

within normal values in respect to conventional 

methods with the significant differences being 
between the diseased groups and the control one 

regarding left ventricle LV EF% being higher in 

group II (68± 9%). Furthermore, the S prime 

measurement shows no significant difference (P> 

0.05) between the studied groups  with results  

recorded being more than 11 cm/sec in all groups. 

Moreover, regarding the last conventional methode 

which was MAPSE measurement show  that there 

was no significant difference (P > 0.05) between the 

studied groups  with results  recorded being more than 

12 mm in all studied groups. Howeve, global LV 

speckle tracking measurement shows a significant 

difference (P < 0.05) between the diseased groups in 

comparison to controls with the GLVS% being (-14 ± 
1%) in group II and (-16 ± 1) in group I while it was 

(- 21.9 ± 1) in the control group.  

 

Table 4: Left ventricular function parameters of the studied groups. 
Variables Group І 

n = 76 

 

Group ІІ 

n = 28 

 

Group ІІІ  

n = 104 

 

GІvs. 

GІІІ 

P value 

GІІvs. 

GІІІ 

P value 

GІvs. 

GІІ 

P value 

E (cm/s) 72± 14 94± 17 107 ± 7 0.001* 0.001* 0.001* 

A (cm/s) 85± 13 79± 25 74± 6 0.001* 0.001* 0 .107 

E/A 0.65 ± 2.8 1.75 ± 1.3 1.5  ± 2.1 0.001* 0.001* 0.001* 

E prime (cm/s) 6.89± 1.96 6.6±1.19 12.6±1.45 0.001* 0.001* 0.001* 

E / E prime 8.06±1.76 15.3±0.99 6.97±0.38 0.001* 0.001* 0.001* 

 LV EF% 66± 8 68± 9 61 ± 1 0.001* 0.001* 0.895 

MAPSE 

(mm) 

15 ± 1 13± 1 17 ± 2  0.029* 0.001* 0 .084 

S prime 

(cm/sec) 

9± 1.2  8.7 ± 1.3 10.1± 2.1 0.001* 0.001* 0.999 

GLVS % -16± 1 -14± 1 -22± 1 0.001* 0.001* 0.001* 

 LVEF% =Left ventricular Ejection Fraction percentage, MAPSE= Mitral annular plane systolic excursion 

and GLVS% = Global longitudinal ventricular strain percentage. 

 

Linear regression using Person correlation shows a 

significant negative linear correlation between 

GLVS% with that of pulse pressure and IVST 

respectively (r = -0.25, p = 0.015) (r = -0.22, p = 0.04). 

The results show a highly significant high negative 

linear correlation between GLVS% with the of E/A 

ratio and E/E prime ratio respectively (r = -0.629, p = 

0.001) and (r = -0.62, p = 0.001). 

 

Figure 1: Correlation between GLVS and E/E 

prime. 

 

Discussion: 
The mean systolic and diastolic blood pressure values 

are in similar to those reported by Muataz et al. and 
Xu et al (2,19) but are higher than those of Maryam 

et al. being higher in this study (20). These 

differences may be related to that most of the patients 

in the current study are with uncontrolled blood 

pressure was (69.7% of group I and 89.1% of group 

II). The RWT is a marker of adverse hypertensive 

effect on the heart for a long-standing time (21). The 

estimated RWT of the LV in our study revealed that 

there was only concentric LVH was seen in all 

patients in group II and 71% of the patients in group 

I. This can be explained by the observation that those 

patients have the highest blood pressure that 
adversely affects cardiac structure and results in LVH 

which is a maladaptive response to chronic pressure 

overload. These results are in concordance with 

Elmasry et al. and Mizuguchi Y et al. (22, 23) but not 

in agreement with Izzo et al. (24) which found that all 
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the patients developed LVH. This may be attributed 

to the younger age of our study group and the 

exclusion of those of with risk factors like diabetes 
mellitus, obesity, and coronary artery diseases. This 

current study revealed a normal LV systolic function 

measured by MAPSE and tissue Doppler by 

measuring S prime velocity. The slightly higher 

reading of EF% reported in group II (68± 9%) is in 

agreement with the studies of Sharief K. M. et al., 

Salam et al. and W.A.I. Hamed et al. (25,26, 27) in 

which the LVH might be attributed to the explanation 

of higher EF%. 

Diastolic dysfunction can happen in hypertensive 

patients before systolic dysfunction, which may be 

due to a noncompliant hypertrophic LV even without 
obvious signs of heart failure (25, 28). Moreover, 

delayed LV relaxation with the resultant increased 

early diastolic pressure, and a reduced transmitral 

pressure gradient explains the reversed E/A ratio and 

normal TDI study in group I patients, while in group 

II patients, the results revealed a higher E velocity and 

E/E prime ratio due to further deterioration of 

diastolic function and impedance to atrial emptying. 

These differences in the LV diastolic function may be 

related to hypertension that affects LV compliance 

and decreases in relaxation of the LV. Additionally, 
the longer duration of hypertension that exacerbates 

the deterioration in the diastolic function where the 

duration of hypertension in group II is (9.5 ± 4 y) 

while in group I is (6.5±4y). This finding is in 

agrreement with those of Vijaykumar, Ting-Yan Xu 

et al. and Shantanu et al. (29,19,30). Speckle Tracking 

Echocardiography is an imaging technique that is 

used to analyze the tissue motion in the heart by using 

the naturally occurring myocardial speckle pattern 

when imaged by ultrasound (31). In respect to global 

GLVS %, our results demonstrated a reduced global 

LV longitudinal strain which reflects early changes in 
systolic function in hypertensive patients being less in 

group II (-14 ± 1%) than to group I (- 16± 1%). 

However, the global GLVS% was reduced despite the 

normal conventional echo parameters (EF%, 

MAPSE, and S prime measurements). This finding 

goes in parallel with those of W.Hamed et al. Amal et 

al. , Kraigher et al. Jun et al. and Minatoguchi S.et al. 

findings (27, 32, 33, 34, 35). Kraigher et al 

demonstrates lower GLVS% in heart failure with 

preserved EF% and in hypertensive patients 

compared to normal group whereas the others 
demonstrated impaired systolic function in 

hypertensive patients using GLVS% with normal 

EF%. Correlation analysis revealed a significant 

negative linear correlation between GLVS% with that 

of pulse pressure and IVST pulse pressure in addition 

to high negative linear correlations between GLVS% 

with that of E/A ratio and E/E prime ratio. This can 

be explained by increased pulse pressure, with the 

more hypertrophied ventricle with the resultant 

increased filling pressure of the LV leading to more 

deterioration in diastolic function with the resultant 
worsted GLVS%. 

Conclusion: 

Global left ventricular strain percentage (GLVS%) is 

a better method in the assessment of LV systolic 

function in in middle-aged hypertensive patients than 
conventional echo methods since it can detect an 

early impairment in LV systolic function despite 

preserved LV systolic function measured by the 

conventional echo methods. 

. 
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ارتفاع  في تقييم الوظيفة الانقباضية للبطين االايسر لدى مرضى بعاد مقارنة بصدى القلب التقليديي الائتقنية التتباع النقطي ثنا دور

 ضغط الدم الشرياني
 د. محاسن محمد عبد المجيد الدوري

 أ.د. نجيب حسن محمد

  أ.د. غازي فرحان حاجي

 

 الخلاصة:

لمضاعفات ادور مهم في تقليل  ي يشكل احد عوامل الخطورة لجهاز القلب والدوران.العلاج  المبكرللمرض له:ارتفاع ضغط الدم الشريانخلفية البحث

 عمل وحجم البطين الايسر. التي تؤثر على 

 مقارنة بصدى القلب التقليديتقنية التتباع النقطي ثناي الابعاد تقييم الوظيفة الانقباضية للبطين االايسرب:الاهداف
ريض مصاب بقصور عمل البطين الايسر م 76ت لموش 1بارتفاع ضغط الدم، مجموعة مريض مصاب  104ت دراسة تم:المرضى وطرق العمل

الى مجموعة  اضافة بقصور عمل البطين الايسر الانبساطي من الدرجة الثانية صابريض مم28ت شمل 2بينما المجموعة الانبساطي من الدرجة الاولى

  اعهموتم اخضمن كلا الجنسين سنة و55-35شخص من الاصحاء كمجموعة ضابطة علما ان اعمار المجاميع الثلاث تتراوح بين  104شملت 3

 ر الانبساطية والانقباضية للفحص السريري وقياس ضغط الدم وفحوصات صدى القلب للبطين الايس

والانحراف (TDI-S prime)بتقنية تصوير دوبلر النسيجية  (%EF)الكسر القذفي نسبة نية تقالايسرب اظهرت النتائج ان تقييم عمل البطينالنتائج:

كانت طبيعية بينما كانت نتيجة تقنية التتابع النقطي باستخدام نسبة الاجهاد الطولي للبطين  (MAPSE) الانقباضي لحافة الصمام التاجي

وكان القصور مرتبط ارتباطا وثيقا (%1.4 ±16.55-)2مجموعة  (%1.5 ±13.54-) 1تثبت قصورا ملحوظا المجموعة  (%GLVS)الايسر

 بالضغط النبضي وسمك حاجز القلب البطيني وموشرات البطين الايسر الانبساطية

امل نسبة الاجهاد معباستخدام ة الكشف المبكر عن القصور في عمل البطين الايسر الانقباضي عن طريق تقنية التتابع النقطي يامكان: الاستنتاجات

 لدى المرضى المصابين بارتفاع ضغط الدم الشرياني  بالرغم من نتائج الفحص الطبيعية باستخدام التقنيات التقليدية الطولي للبطين الايسر

 تقنية تصوير دوبلر النسيجية ،تقنية التتابع النقطي،:ارتفاع ضغط الدم الشريانيمفتاح الكلمات
 


