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Abstract  

To study the cardiac functions in Down syndrome children who did not have structural cardiac lesion by conventional 

and tissue Doppler echocardiography.  Materials and methods: A total of 115 children with Down syndrome without 

anatomic heart disease and 55 normal control children were subjected to the assessment of right and left ventricular 

functions by both two-dimensional and tissue Doppler echocardiography. Ds might have been diagnosed Eventually Tom's 

perusing a karyotype test. Patients for morus rubra kind were not incorporated in this consider. Youngsters for down 

syndrome needed fundamentally higher cleared out ventricular launch portion distinguished Toward two-dimensional 

echocardiography Also left ventricular diastolic brokenness distinguished by tissue doppler over watched in the controls. 

On addition, Youngsters for down syndrome additionally needed correct ventricular systolic and diastolic dysfunctions. 

Kids for down syndrome needed essentially higher pulmonary conduit systolic weight over those control Youngsters These 

discoveries recommend customary tissue doppler Furthermore two-dimensional echocardiography were handy systems of 

investigating ventricular capacity and recognizing An higher occurrence for biventricular brokenness On patients with 

down syndrome compared with those solid controls. 

 

1. Introduction  

Down syndrome (DS) is one of the most Normal 

hereditary conception defects, influencing roughly one to 

700 live births. [1,2] "around live-born babies, ds will be 

the A large portion basic chromosomal aberrance. Heart 

defects would those A large portion basic conception 

deformity in know youngsters for ds. It is portrayed 

Eventually Tom's perusing the entire chromosomal 

aneuploidy over around 95% about cases. The remaining 

5% may be in the type for translocations Furthermore 

mosaics. [3,4]. Roughly 40% should 60% about 

Youngsters for ds have heart defects. [5,6] Significantly 

in the nonattendance about intrinsic and obtained heart 

defects for patients with DS, there might additionally a 

chance to be An hazard to issues for the myocardial fi 

brillar structure What's more autonomic sensory system. 

[7,8] Patients with ds are toward a expanded danger from 

claiming Creating pulmonary hypertension because of 

abnormal pulmonary vasculature Growth. 

Cardiovascular capacity is also influenced because of 

pulmonary hypertension. [9-13] Patients with ds could 

frequently all the satisfy adulthood who need diminished 

practice ability over Every day existence Also sports 

exercises. But, we don't have enough learning around 

their cardiovascular limit. Patients with ds could 

experience left ventricle (LV) myocardial deformity later 

over life, which might progressively prompt heart 

disappointment. Recently, tissue doppler imaging What's 

more two-dimensional (2D) speckle-tracking 

echocardiography (STE) need been used on assess 

cardiovascular capacities. That's only the tip of the 

iceberg touchy echocardiographic modalities were 

showed up for a chance to be proper for assessing 

promptly progressions in systolic Also diastolic 

myocardial dysfunction, identifying exact little ranges of 

the ventricular myocardial brokenness. These parameters 

need aid substantially lesquerella influenced by 

cardiovascular revolution Also latent cardiovascular 

motion, Furthermore need aid An valid measure of 

nearby deformity. [14]. The point for this examine might 

have been with assess those cardiovascular work of 

Youngsters for ds in the nonattendance for intrinsic 

alternately formerly diagnosed obtained coronary illness. 

Examination from claiming cardiovascular capacity in 

this defenseless number might make incredulous should 

identify danger to diminished practice limit Also 

expanded danger for horribleness.  

 

2.Subject & methods 

2.1 Patients 

The examine might have been led Similarly as a 

cross-sectional study. What added up to 115 kids with ds 

the middle of 6 months Furthermore 18 A long time of 

age for clinically What's more anatomically typical heart 

were approached starting with january 2019 will 

december 2019 clinched alongside Benha college 

healing facilities and Benha Youngsters healing center , 

age- Furthermore sexmatched 55 solid controls were 

incorporated in the study. Ds might have been diagnosed 

by An karyotype test. Kids with morus rubra sort ds 

were not incorporated in this study. Any intrinsic or 

procured sickness might have been excluded by clinical 

Also echocardiographic examination.  

Hypothyroidism and anele were excluded by blood 

examination. [15] Patients with upper aviation route 

obstacle Also incessant lung ailment were not 

incorporated in this investigation. Educated composed 

assent might have been got from all guardians. Those 

examine protocol might have been endorsed by the 

morals panel of our healing center.  
 

 

2.2 Strategies 

Echocardiography. Every tolerant will experience An 

complete benchmark echocardiographicexamination and 

the accompanying values will make recorded :. 

 • lv end-diastolic What's more end-systolic 

dimensions, posterior divider thickness, 

interventricularseptal thickness, Also lv launch portion 

will a chance to be assessed Toward M-mode 

echocardiography clinched alongside parasternal long 

hub.  
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• the mitral What's more tricuspid doppler signs will 

be assessed in the apical fourchamber view,The 

variables that will be included: right on time diastolic 

top speed (peak E, cm/s), mitral deceleration the long 

haul about early filling (E-DT,millisecond), late 

diastolic crest speed (peak A, cm/s) and promptly on late 

diastolic top speed proportion (E/A). [16]. • the 

pulmonary conduit systolic weight will a chance to be 

measured through tricuspid spewing forth plane utilizing 

those bernoulli comparison.  

• mitral annular plane systolic journey (MAPSE) 

will be evaluated with M-mode clinched alongside 

apical four-chamber view, setting those examination 

pillar on the parallel mitral annulus. Tricuspid annular 

plane systolic journey (TAPSE) will a chance to be 

evaluated with M-mode in apical four-chamber view, 

putting the examination pillar on the parallel mitral 

annulus. [17]. Tissue doppler imaging. Tissue doppler 

imaging might have been gotten from a apical 4-

chamber see with acquire longitudinal annular velocities 

(VEL) during the parallel mitral wall, septum, Also 

parallel tricuspid divider contiguous of the 

atrioventricular valve pivot focuses. Filters Furthermore 

additions were balanced with permit an acceptable tissue 

sign and minimize foundation commotion. Systolic (Sa), 

initial diastolic (Ea), and late diastolic (Aa) tissue 

doppler velocities were measured toward the parallel 

mitral, septal, Also parallel tricuspid dividers What's 

more hence. Averaged In 3 cardiovascular cycles in 

understanding for past reports. The myocardial 

execution list (MPI) characterized Likewise those whole 

of isovolumic withdrawal and unwinding times isolated 

Toward lv launch time, might have been computed 

Likewise news person formerly. [19,20] the 

electrocardiogram might have been. Joined and followed 

at the same time to define the timing for heart cycle 

occasions. The starting from claiming QRS intricate 

might have been utilized Similarly as a reference point. 

Transmitral and transtricuspid E/Ea proportions were 

ascertained for each tolerant. [19]. 2. 3Statistical 

strategies. Information administration Also measurable 

examination were carried out utilizing SPSS vs. 25. 

(IBM, Armonk, new York, united states).  

Numerical information might have been 

summarized as implies Furthermore standard deviations 

alternately medians Furthermore ranges. Unmitigated 

information might have been summarized Concerning 

illustration numbers Furthermore rates.  

Correlations the middle of both aggregations were 

completed utilizing free t test alternately mann Whitney 

u test for typically Also non-normally dispersed 

numerical information individually. Unmitigated 

information might have been looked at utilizing Chi-

square test.  

The greater part p qualities were two agreed. P 

values under 0. 05 were viewed as huge.  

 

3. Results  

The demographic and clinical characteristics of 

children with DS and the control group are shown in 

Table 1. There was no significant difference between the 

children with DS and controls in terms of age, gender 

and BMI  

Left ventricular echocardiographic data of the 

children with DS and the controls are shown in Table 2. 

LV ejection fraction and MAPSE were higher in patients 

with DS (P=0.03, P<0.01) The transmitral E/A ratio and 

the mitral annulus tissue Doppler Ea/Aa ratio were lower 

in the DS group compared with the control group 

(P=0.04, P<0.001, respectively). Mitral annulus Ea 

velocity was signifi cantly lower in children with DS 

(P<0.001). There was no signifi cant difference in terms 

of isovolumic contraction time in both groups (P>0.05). 

LV E/Ea ratio was similar in both groups (P>0.05). 

Deceleration time (P<0.01) and isovolumic relaxation 

time were longer in the DS group than in the control 

group (P<0.01, P<0.001, respectively). Leftventricular 

MPI was higher in the DS group than in the control 

group (P<0.01) 

Right ventricular echocardiographic data of the DS 

group and the control group are shown in Table (3). 

Tricuspid annulus Ea velocity was significantly 

lower in the DS group (P<0.001). The systolic wave 

velocity (Sa) of tricuspid valve annulus and TAPSE were 

similar in both groups (P>0.05). Both E/A and Ea/ Aa of 

the tricuspid valve annulus were lower (P<0.05and 

P<0.001, respectively) in the DS group than in the 

control group. Right ventricular MPI was higher in the 

DS group than in the control group (P<0.01). 

 

Table (1) Characteristics and echocardiographic parameters of left ventricular morphology in children with DS and 

controls. 

 

Variables DS group 

(n=115) 

Control group 

(n=55) 

P value* 

Gender (female/male) 56/59 27/28 0.82 
Age (y) 10.2±2.7 10.4±2.8 0.78 
Body mass index (kg/m2) 20.4±2.2 20.2±2.4 0.81 
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Table (2) Comparison of left ventricle echocardiographic findings from children with DS and unaffected controls aged 6-

13 years. 

 
Variables DS group Control 

group 
P value* 

Left ventricle ejection fraction 70.41±9.5 65.2±8.8 0.03 
Mitral valve E/A 1.41±0.26 1.62±0.31 0.04 
Ea (average of septal, lateral), cm/s 13.32±2.21 16.23±3.31 <0.001 
Mitral annulus Ea/Aa (average of 
septal, lateral) 

1.42±0.25 1.95±0.44 <0.001 

Left ventricle E/Ea (average of septal, 
lateral) 

6.31±0.43 6.50±0.51 0.66 

Mitral anulus Sa (average of septal, 
lateral), cm/s 

9.81±1.8 8.11±1.7 <0.01 

Isovolumic contraction time of mitral 
annulus, ms 

37.23±6.7 38.52±7.1 0.56 

Isovolumic relaxation time of mitral 
annulus, ms 

63.42±8.3 53.61±7.1 <0.001 

Ejection time of mitral annulus, ms 228.63±35.8 236.12±36.4 0.33 
Deceleration time, ms 125.32±18.3 112.61±16.7 <0.01 
Myocardial performance index of left 
ventricle 

0.44±0.09 0.39±0.08 <0.01 

 

Data are expressed as mean±standard deviation. P values less than 0.05 in bold type. ms: millisecond; DS: Down 

syndrome; E/A: early to late diastolic pulse wave Doppler peak velocity ratio; Ea/Aa: early to late diastolic tissue Doppler 

peak velocity ratio; Sa: peak systolic tissue Doppler velocity. *: Groups were compared by unpaired t test. 

 

Table (3) Comparison of right ventricle echocardiographic findings from children with DS and unaffected controls aged 6-

13 years. 

 
Variables DS group Control 

group 
P value* 

Tricuspid valve E/A 1.53±0.28 1.68±0.32 0.04 
Tricuspid annulus Ea/Aa 1.21±0.18 1.55±0.24 <0.001 
Tricuspid anulus (Ea), cm/s 12.35±2.29 15.99±3.27 <0.001 
Tricuspid anulus systolic velocity 
(Sa), cm/s 

9.62±1.8 9.3±1.9 0.09 

Tricuspid annular plane systolic 
excursion, cm 

2.01±0.35 1.98±0.28 0.54 

Isovolumic contraction time of 
tricuspid annulus, ms 

35.2±6.8 36.41±7.1 0.22 

Isovolumic relaxation time of 
tricuspid annulus, ms 

68.2±11.3 51.52±10.1 <0.001 

Ejection time of tricuspid annulus, 
ms 

295.4±22.3 283.52±20.9 0.21 

Myocardial performance index of 
right ventricle 

0.35±0.6 0.31±0.5 <0.01 

 
ms: millisecond; DS: Down syndrome; E/A: early to late diastolic pulse wave Doppler peak velocity ratio; Ea/Aa: early 

to late diastolic tissue Doppler peak velocity ratio; Sa: peak systolic tissue Doppler velocity. *: Groups were compared by 
unpaired t test; data are expressed as mean±standard deviation, and P values less than 0.05 in bold type. 

 

4. Discussion  

Heart defects would the mossycup oak regular 

conception defects clinched alongside Youngsters with 

ds. Cardiovascular brokenness might influence the 

patient's exercise capacity, At hypotonia might 

additionally foundation diminished exercise ability. 

Patients with ds can't unmistakably express their 

physical practical limit. Cardiovascular reaction after 

light practice trying might have been found will make 

diminished Previously, mature people for ds. [20]. We 

distinguished diastolic brokenness for customary pulse 

waved doppler Furthermore tissue doppler done 

Youngsters Indeed in the nonattendance from claiming 

anatolian dialect coronary illness in patients for ds. 

These discoveries might be connected with prolonged 

isovolumic unwinding time because of impeded 

cardiovascular unwinding. [21] On addition, expanded 

deceleration the long haul might have been distinguished 

over patients for ds over our consider. Summed up 

hypotonia encountered by a significant number know 

youngsters for ds is another variable that camwood 

likewise influence those heart muscle in this number.  

The MAPSE Furthermore TAPSE values need aid 

associated for the lv Also right ventricle (RV) launch 

portion and additionally with the prognosis about 
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patients for heart disappointment. These are delicate 

markers to impeded longitudinal capacity which could a 

chance to be the soonest marker about myocardial 

brokenness Previously, cardiomyopathies with 

safeguarded launch portion. We found a expanded imply 

MAPSE worth Also a mitral sa speed to understanding 

with expanded lv launch portion On Youngsters with ds. 

Past studies[21-25] have demonstrated that ds patients 

without intrinsic coronary illness have lv hyperkinesia, 

which doesn't appear with reflect inalienable 

abnormalities from claiming myocardial properties in 

any case a diminished afterload.  

We found expanded MPI done both lv Furthermore 

rwanda Previously, patients for ds (P<0. 01). This 

change might have been generally because of 

prolongation from claiming isovolumic unwinding time 

in Youngsters for ds. Those prolongation of isovolumic 

unwinding time will be conversely identified with 

myocardial contractility. [21]. E/Ea proportions were 

inside typical breaking points Furthermore comparable 

to both bunches for our examine.  

Previously, patients with impeded lv relaxation, the 

mitral inflow e Furthermore ea speed is diminished 

contingent upon impeded lv unwinding. Pulmonary 

venous stream design gives extra data in the assessment 

of diastolic brokenness. Due to those complimentary 

mechanisms, the mitral inflow a speed is expanded and 

Concerning illustration an aftereffect S/D proportion will 

be decreased. [26] we likewise discovered lessened S/D 

proportion On kids with ds as an pointer of diastolic 

brokenness.  

On conclusion, these discoveries indicated that 

biventricular brokenness might have been exhibit to 

patients with ds At conventional, tissue doppler and two- 

dimensional echocardiography were used to explore 

ventricular capacity. These discoveries recommended 

that patients with ds need aid toward higher danger to 

these structural Furthermore practical cardiovascular 

issue Also that echocardiographic assessment will be An 

profitable non-invasive test to initial ID number should 

help proper watch over this powerless number. 

Considerably in the nonattendance about anatolian 

dialect heart disease, cardiovascular works might a 

chance to be influenced done Youngsters for ds. 
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