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Background: Evaluation of myocardial function by speckle-tracking echocardiography is a new method for the early diagnosis of systolic 
dysfunction.
Objectives: We aimed to determine myocardial speckle-tracking echocardiography indices in Kawasaki Disease (KD) patients and 
compare them with the same indices in control subjects.
Patients and Methods: Thirty-two patients (65.5% males) with KD and 19 control subjects with normal echocardiography participated 
in this study. After their demographic characteristics and clinical findings were recorded, all the participants underwent transthoracic 
echocardiography. Strain (S), Strain Rate (SR), Time to Peak Strain (TPS), and Strain Rate (TPSR), longitudinal velocity and view point velocity 
images in the two, three, and four-chamber views were semi-automatically obtained via speckle-tracking echocardiography.
Results: Among the patients, Twenty-four cases (75%) were younger than 4 years. Mean global S and SR was significantly reduced in the 
KD patients compared to controls (17.03 ± 1.28 vs. 20.22 ± 2.14% and 1.66 ± 0.16 vs. 1.97 ± 0.25 1/second, respectively), while there were no 
significant differences regarding mean TPS, TPSR, longitudinal velocity and view point velocity. Using repeated measure of analysis of 
variances, we observed that S and SR decreased from base to apical level in both groups. The change in the pattern of age adjusted mean S 
and SR across levels was significantly different between the groups (P < 0.001 for both parameters).
Conclusions: We showed changes in S and SR assessed in KD patients versus control subjects in the acute phase of KD. However, we suggest 
that further studies be undertaken to compare S and SR in the acute phase and thereafter in KD patients.
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1. Background
The principal cause of myocardial infarction in children 

is Kawasaki Disease (KD) (1). In KD patients, myocardial 
dysfunction due to coronary disorders is the most impor-
tant complication during long-term follow-up (1).

Several studies have been undertaken to find a noninva-
sive method for the identification of systolic myocardial 
dysfunction in KD patients at the early stage of coronary 
insufficiency (2-5). Echocardiography has been employed 
as a noninvasive method in some studies for early diag-
nosis (1). Speckle-tracking echocardiography is a new 
method in echocardiographic imaging and is suggested 
for the evaluation of systolic myocardial dysfunction 
analysis. Speckle-tracking-derived parameters are con-
sidered as valid indices for the detection of sub-clinical 
myocardial systolic dysfunction secondary to coronary 
insufficiency (6).

A few studies conducted on longitudinal and circum-

ferential markers have introduced myocardial Strain (S) 
and Strain Rate (SR) as the early markers of myocardial 
dysfunction in patients suffering from KD (1, 7). While 
some of these studies reported a reduction in S and SR in 
KD patients, others reported no difference in SR between 
control groups and KD patients (1, 7, 8). Note that all of 
these studies investigated only S and SR as the markers of 
systolic dysfunction in KD patients (1, 7, 9).

2. Objectives
Therefore, we sought to assess changes in myocardial 

time to peak, View Point (VP) velocity, longitudinal veloc-
ity, global S, and SR, in addition to S and SR, as a noninva-
sive method for the early diagnosis of the effect of KD on 
coronary artery insufficiency during the acute phase in 
KD patients.
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3. Patients and Methods

3.1. Study Population
Thirty-two patients diagnosed with KD and 19 control 

subjects were recruited in this study. Participants with 
a history of hypertension, diabetes, coronary artery dis-
ease, myocardial infarction, stroke, congenital heart 
disease, acquired valvular disease, dysrhythmia, or con-
gestive heart failure were excluded. Patients in the acute 
phase of the disease were enrolled before the administra-
tion of intravenous immunoglobulin.

Demographic characteristics and clinical findings, in-
cluding systemic blood pressure (systolic and diastolic) 
and body weight, were recorded in a specially designed 
questionnaire. Thereafter, all the participants underwent 
a transthoracic echocardiographic examination. Written 
informed consent was obtained from the parents of all 
the participants after they had been provided with a thor-
ough explanation about the purpose of the study.

The control subjects were selected from healthy chil-
dren who were referred to the Cardiovascular Clinic for 
innocent murmur and had normal echocardiography.

3.2. Echocardiographic Study
Echocardiographic evaluations were performed by the 

same operator, using a MyLab60 echo machine (Esaote, 
S.P.A Mylab60, Florence, Italy, Class 2A). Echocardiogra-
phy was done with a multi-frequency phased array 122 
(3 - 8 MHZ) transducer for patients under 1 year old and 
a phased array 230 (1.6 - 4 MHz) transducer for patients 
older than 1 year. Video clips of the two and three-cham-
ber views were recorded as two-dimensional harmonic 
image cine-loops. Echocardiographic view was done in a 
frame rate between 40 – 75 fps under good quality ECG 
signal. These records were analyzed by XStrain™ software 
license (Esaote, Florence, Italy, Class 2A) and stored on the 
computer for off-line analysis. Based on the algorithm of 
optical flow analysis, XStrain™ software was utilized to 
calculate longitudinal myocardial VP velocity, longitudi-
nal velocity, S, SR, Time to Peak Systolic strain (TPS), and 
Time to Peak Strain Rate (TPSR) from the digitized two-
dimensional video clips.

Initially, the frame at the beginning of systole, when the 
endocardial border is better visualized, was chosen. After 
the manual determination of the 3 main points on the 
mitral annulus and the apex of the endocardial border 
of the left ventricle in the first patient, the Aided Heart 
Segmentation (AHS) tool was employed for the rest of the 
patients to identify the best border. In other words, in 
the first patient, each point had to be selected and manu-
ally placed, whereas in the other patients, the AHS tool 
suggested which myocardial points (landmarks) should 
be tracked (1, 6). The frame of the AHS mode was drawn 
based upon maximum likelihood neighboring points. 
After the semi-automatic identification of the points by 

the AHS mode, the points were checked by a skilled op-
erator and the inaccurate points were corrected for the 
confirmation of the best border. Longitudinal velocity, VP 
velocity, S, and SR were calculated for each point.

Thirteen equidistant points were tracked in the apical 
four, two, and three-chamber views (Figure 1) to draw 1 
subdivision in 6 equidistant segments (each including 
apical, mid, and basal segments), allowing the use of an 
18-segment model. The points positioned in a semi-auto-
matic way (AHS mode) were selected from the septal side 
of the mitral annulus in the apical four-chamber view 
(Figure 1), from the inferior wall of the mitral annulus in 
the apical two-chamber view, and from the points start-
ing from the posterior wall to the anteroseptal wall in the 
three-chamber view. Once the procedure was completed, 
a view point represented by a triangle was shown in the 
selected cycle. VP velocity was calculated based on the 
movement of the wall edge from this point. Longitudi-
nal velocity, VP velocity, TPS, TPSR, S, and SR images were 
semi-automatically obtained using XStrain™ software. 
For intra-observer variability, all the variables for all the 
segments were measured in 8 subjects by one skilled op-
erator at two-week intervals.

Figure 1. Thirteen Equidistant Points Were Tracked in Longitudinal Axis 
to Determine View Point Velocity and Longitudinal Velocity
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3.3. Statistical Analysis
Mean and Standard Deviation were reported for all 

the quantitative echocardiographic data, and the Pear-
son correlation test was used to test intra-observer 
variability. Subsequently, precision was reported with 
the Pearson correlation coefficient (r) and with C bias, 
which is a bias correction factor for accuracy measure-
ment. The Mann-Whitney U test was utilized to compare 
the differences between the groups. Repeated measure 
of analysis of variances was applied to compare the 
changes of S, SR, TPS and TPSR across different levels of 
left ventricular myocardium (basal, mid and apical) be-
tween the KD patients and controls. Comparisons were 
done while the variables were adjusted for age; because 
of the importance of the effect of age in the changes of 
statistical significance, it was set at a P value smaller 
than 0.05.

4. Results

4.1. Patient Characteristics
Of a total of 35 KD patients examined by echocardiog-

raphy, 32 patients had complete echocardiographic data, 
and of 21 control subjects undergoing echocardiographic 
examination, 2 were eliminated from our study due low 
quality imaging.

 Table 1 demonstrates the demographic characteristics 
of the study groups. Most of the KD patients were male 
(21; 65.5%), and there were no significant differences be-
tween the two groups regarding gender and age (Table 1). 
The mean systolic and diastolic blood pressures and ejec-
tion fraction were not different between the groups, and 
nor was there any significant difference between the two 
groups in terms of body weight (P = 0.40).

4.2. Intra-Observer Variability
Intra-observer variability for C bias was r = 0.90 (95% 

confidence interval: 0.87 - 0.93; P < 0.01), and the bias cor-
rection factor (accuracy) was 0.94.

4.3. Myocardial Systolic Markers Analysis

4.3.1. Four-Chamber View
In the four-chamber view, there were significant differ-

ences in S between KD patients and control group in the 
basal lateral, mid-wall lateral, basal septal, and mid-wall 
septal views, as can be seen in Table 2. The SR in the basal 
lateral, basal septal, apical septal, and mid-wall septal 
views was lower in the KD patients than in the control 
group (1.75 ± 0.46 vs. 2.21 ± 0.56, 1.73 ± 0.47 vs. 2.09 ± 0.54, 
1.53 ± 0.29 vs. 1.86 ± 0.43, and 1.48 ± 0.34 vs. 1.72 ± 0.26, 
respectively). The details are given in Table 2. The apical 
lateral and apical septal VP velocity markers were signifi-
cantly higher in the KD patients, while there was no signif-
icant difference between the KD patients and the control 
subjects in long velocity indices.

4.3.2. Two-Chamber View
Compared to the controls, the KD patients had a signifi-

cantly lower mean S and SR in the basal and mid-wall an-
terior and basal inferior (Table 3).

4.3.3. Three-Chamber View
The mean S and SR of the KD patients were significantly 

reduced in the basal and mid-wall anteroseptal and the 
basal, mid-wall, and apical posterior in the three-cham-
ber view. Table 4 presents the details. No significant dif-
ferences were seen between the two groups in VP veloc-
ity and longitudinal velocity markers.

Table 1. Demographic Characteristics of the Kawasaki Disease Group and the Control Group a,b

Variables Control,  n = 19 KD Patients,  n = 32 P Value

Mean age, y 0.19

< 4 15 (79) 24 (75)

5 – 8 1 (5) 5 (16)

≥ 9 3 (16) 3 (9)

Male gender 16 (84) 21 (65.5) 0.17

Weight, kg 16.45 ± 11.51 16.03 ± 10.03 0.40

Heart rate, beat/min 110 ± 11 124.00 0.18

Ejection fraction, % 64.81 ± 4.19 63.09 ± 4.30 0.13

Systolic blood pressure, mm Hg 93.46 ± 6.94 92.60 ± 5.95 0.15

Diastolic blood pressure, mm Hg 49.61 ± 6.94 50.12 ± 6.54 0.17
a  Abbreviation: KD, Kawasaki Disease.
b Data are presented No (%) or mean SD.
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Table 2. Comparison of Left Ventricular Peak Systolic Indices Between the KD Patients and the Control Subjects in the Four-Chamber View a

Variables Lateral Wall Septal Wall
Control b KD Patients c P Value Control b KD Patients c P Value

Strain, %
Basal 23.03 ± 4.07 17.52 ± 3.65 0.01 21.45 ± 5.38 17.62 ± 3.78 0.01
Mid-wall 19.41 ± 3.31 15.38 ± 2.81 < 0.001 20.17 ± 3.40 17.88 ± 3.55 0.03
Apical 16.33 ± 4.13 16.66 ± 2.73 0.45 15.71 ± 3.84 13.83 ± 4.40 0.19

Strain rate (1/s)
Basal 2.21±.56 1.75±.46 0.01 2.09±.54 1.73±.47 0.03
Mid-wall 1.66±.43 1.59±.42 0.54 1.86±.43 1.53±.29 0.01
Apical 1.60±0.31 6.32±27.31 0.32 1.72±.26 1.48±.34 0.01

VP velocity, ms
Basal 141.56±43.51 139.93±39.19 0.96 139.25±34.90 164.21±60.39 0.25
Mid-wall 154.50±112.65 207.50±88.54 0.005 184.56±95.32 265.28±146.75 0.13
Apical 281.37±119.45 243.59±117.70 0.23 197.25±102.86 280.40±137.45 0.04

VP velocity, cm/s
Basal 3.92±1.13 3.92±1.35 0.75 3.81±0.98 3.82±1.05 0.71
Mid-wall 1.81±.70 1.70±.89 0.34 1.79±0.65 1.77±0.70 0.45
Apical 0.89±0.54 0.70±0.37 0.35 0.97±0.60 1.02±0.49 0.48

Long velocity, ms
Basal 131.56±52.69 175.50±93.06 0.12 150.12±56.67 157.75±72.00 0.95
Mid-wall 136.93±57.57 168.40±103.15 0.35 155.18±42.55 155.80±69.04 0.91
Apical 190.81±116.84 191.37±132.49 0.84 193.87±111.66 202.71±116.42 0.80

Long velocity, cm/s
Basal 4.25±1.27 4.69±2.16 0.71 4.26±0.93 4.69±0.93 0.16
Mid-wall 2.93±1.09 2.93±1.53 0.39 2.38±0.65 2.63±0.71 0.35
Apical 1.35±0.70 1.43±10.28 0.46 0.63±0.29 0.83±0.39 0.07

a  Abbreviations: KD, Kawasaki Disease, VP, View Point.
b  (n = 19).
c  (n = 32).

Table 3. Comparison of Left Ventricular Peak Systolic Indices Between the KD Patients and the Control Subjects in the Two-Chamber View a

Variables Anterior Wall Inferior Wall
Control b KD Patients c P Value Control b KD Patients c P Value

Strain, %
Basal 22.19 ± 6.37 18.41 ± 5.37 0.03 23.92 ± 5.05 20.13 ± 4.43 0.009
Mid-wall 20.71 ± 4.91 16.59 ± 4.72 0.01 22.11 ± 4.86 20.55 ± 4.68 0.31
Apical 16.59 ± 2.97 17.35 ± 3.09 0.48 15.97 ± 3.03 14.67 ± 3.76 0.11

Strain rate (1/s)
Basal 2.32 ± 0.51 1.77 ± 0.42 0.001 2.47 ± 0.40 1.93 ± 0.45 < 0.001
Mid-wall 1.94 ± 0.39 1.74 ± 0.51 0.05 2.06 ± 0.53 1.77 ± 0.44 0.12
Apical 1.57 ± 0.32 1.58 ± 0.31 0.76 1.47 ± 0.29 1.53 ± 0.39 0.67

VP velocity, ms
Basal 142.50 ± 59.89 154.78 ± 76.83 0.93 128.18 ± 38.73 140.87 ± 46.79 0.62
Mid-wall 228.06 ± 150.38 264.90 ± 177.13 0.69 145.68 ± 103.93 209.78 ± 105.61 0.02
Apical 207.00 ± 107.81 259.25 ± 115.18 0.11 247.56 ± 155.62 204.90 ± 93.58 0.92

VP velocity, cm/s
Basal 3.57 ± 0.88 3.65 ± 1.30 0.88 4.48 ± 0.82 4.67 ± 1.10 0.71
Mid-wall 1.69 ± 0.45 1.42 ± 0.92 0.03 1.71 ± 0.59 2.04 ± 0.74 0.09
Apical 0.86 ± 0.59 0.87 ± 0.41 0.41 0.90 ± 0.46 0.87 ± 0.44 0.99

Longitudinal velocity, ms
Basal 113.62 ± 55.50 154.87 ± 78.75 0.04 140.68 ± 29.47 145.84 ± 47.12 0.95
Mid-wall 106.81 ± 35.43 142.96 ± 59.24 0.06 144.25 ± 45.50 154.15 ± 55.79 0.69
Apical 156.68 ± 123.02 144.37 ± 123.82 0.61 161.81 ± 69.26 208.65 ± 80.17 0.06

Longitudinal velocity, cm/s
Basal 4.13 ± 1.29 4.29 ± 1.52 0.69 5.05 ± 1.17 5.56 ± 2.70 0.69
Mid-wall 2.51 ± 1.01 2.66 ± 1.22 0.54 2.85 ± 0.69 3.36 ± 2.11 0.60
Apical 1.21 ± 0.57 1.21 ± 0.91 0.38 0.71 ± 0.23 1.29 ± 1.10 0.005

a  Abbreviations: KD, Kawasaki Disease, VP, View Point.
b  (n = 19).
c  (n = 32).
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Table 4. Comparison of Left Ventricular Peak Systolic Indices Between the KD Patients and the Control Subjects in the Three-Chamber 
View a

Variables Anteroseptal Wall Posterior Wall

Control b KD Patients c P Value Control b KD Patients c P Value

Strain, %

Basal 23.68 ± 6.26 18.77 ± 5.32 0.004 24.29 ± 5.15 17.38 ± 4.98 < 0.001

Mid-wall 22.58 ± 2.97 16.84 ± 3.63 < 0.001 20.51 ± 4.32 15.51 ± 4.15 < 0.001

Apical 17.34 ± 3.52 16.15 ± 2.98 0.24 17.89 ± 1.92 15.27 ± 3.97 0.002

Strain rate (1/s)

Basal 2.61 ± 0.54 1.87 ± 0.60 < 0.001 2.55 ± 0.67 1.90 ± 0.68 0.003

Mid-wall 2.11 ± 0.50 1.65 ± 0.41 0.004 2.18 ± 0.48 1.59 ± 0.52 0.001

Apical 1.58 ± 0.30 1.40 ± 0.30 0.06 1.52 ± 0.30 1.55 ± 0.35 0.88

VP velocity, ms

Basal 118.81 ± 40.73 173.18 ± 142.87 0.12 133.81 ± 51.84 166.06 ± 115.12 0.12

Mid-wall 222.43 ± 143.71 218.25 ± 135.19 0.93 211.62 ± 128.60 213.96 ± 204.23 0.83

Apical 222.62 ± 124.99 236.09 ± 175.88 0.71 326.62 ± 133.07 280.86 ± 150.32 0.22

VP velocity, cm/s

Basal 3.42 ± 1.20 3.48 ± 0.79 0.31 3.64 ± 0.96 4.24 ± 1.15 0.07

Mid-wall 1.60 ± 0.56 1.41 ± 0.64 0.12 1.61 ± 0.58 2.08 ± 0.87 0.10

Apical 0.90 ± 0.45 1.18 ± 0.96 0.44 1.03 ± 0.33 1.34 ± 0.95 0.79

Long velocity, ms

Basal 124.93 ± 49.29 153.90 ± 111.29 0.33 141.25 ± 115.61 161.50 ± 140.21 0.25

Mid-wall 128.31 ± 61.26 168.40 ± 141.73 0.48 116.56 ± 58.81 146.61 ± 117.13 0.54

Apical 152.06 ± 109.88 166.0 ± 119.76 0.63 147.43 ± 77.83 150.78 ± 179.99 0.19

Long velocity, cm/s

Basal 4.28 ± 1.14 4.85 ± 1.23 0.08 4.59 ± 1.76 4.88 ± 1.59 0.64

Mid-wall 2.78 ± 0.75 3.02 ± 0.97 0.45 2.74 ± 0.97 3.20 ± 1.07 0.13

Apical 1.36 ± 0.65 1.76 ± 0.99 0.17 1.04 ± 0.45 1.23 ± 0.49 0.17
a  Abbreviations: KD, Kawasaki Disease, VP, View Point.
b  (n = 19).
c  (n = 32).

4.3.4. Global Indices
In overall, in univariate analysis mean global S and SR 

was significantly reduced in the KD patients (17.03 ± 1.28 
vs. 20.22 ± 2.14% and 1.66 ± 0.16 vs. 1.97 ± 0.25 1/second, 
respectively) (Table 5), while there was no significant 
difference between the KD patients and the control 
subjects in global mean time to peak systolic indices. 
Using repeated measure of analysis of variances, we ob-
served that S and SR decreased from base to apical level 
in both groups (Figure 2). The change in the pattern of 
age adjusted mean S and SR across levels was different 
between the groups (P < 0.001 for both parameters). 

As it is shown in Figure 2 (A and B) reduction of S and 
SR was sharply in the controls, while this The change 
in age adjusted mean time to peak strain from basal 
to apical level in KD patients was also significantly dif-
ferent from that in controls (P = 0.001) (Figure 2 C), 
showing that in controls mean time to peak strain de-
creased from base to apical level, whereas it remained 
unchanged across the levels in KD patients. Mean time 
to peak systolic strain rate, adjusted for age, has almost 
similar change across levels in both groups (P = 0.060) 
(Figure 2 D).
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Table 5. Results of Multivariate Analysis Comparing Global Values of Echocardiographic Ndices of Systolic Dysfunction Adjusted for 
Age Between the KD Patients and the Control Subjects a

Variables Control b KD Patients c P Value
Global strain, % 20.22 ± 2.14 17.03 ± 1.28 < 0.001

Basal global strain, % 23.09 ± 3.89 18.31 ± 2028
Mid-wall global strain, % 20.92 ± 2.36 17.13 ± 1.67
Apical global strain, % 16.64 ± 1.81 15.66 ± 1.54

Global time to peak strain, ms 289.73 ± 30.02 293.91 ± 40.51 0.717
Basal global time to peak strain, ms 310.69 ± 34.75 296.21 ± 38.33
Mid global time to peak strain, ms 289.104 ± 29.03 290.58 ± 41.60
Apical global time to peak strain, ms 269.39 ± 31.89 294.93 ± 54.74

Global strain rate, 1/s 1.97 ± 0.25 1.66 ± 0.16 < 0.001
Basal global strain rate, 1/s 2.37 ± 0.43 1.83 ± 0.26
Mid-wall global strain rate, 1/s 1.97 ± 0.31 1.65 ± 0.19
Apical global strain rate, 1/s 1.58 ± 0.12 1.50 ± 0.18

Global time to peak strain rate, ms 188.39 ± 25.08 179.29 ± 25.56 0.249
Basal global time to peak strain rate, ms 209.57 ± 34.24 190.51 ± 36.56
Mid global time to peak strain rate, ms 189.06 ± 29.15 173.56 ± 25.66
Apical global time to peak strain rate, ms 166.50 ± 28.27 173.81 ± 30.69

a  Abbreviation: KD, Kawasaki Disease.
b  (n = 19).
c  (n = 32).
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Figure 2. Comparison of Age Adjusted Changes of Mean Strain (A), Strain 
Rate (B), Time to Peak Strain (C) and Time to Peak Strain Rate (D) From 
Basal to Apical Level of Left Ventricular Myocardium Between Kawasaki 
Patients in Acute Stage and Normal Controls

5. Discussion
Echocardiographic methods are employed for detect-

ing myocardial dysfunction due to coronary insufficien-
cy in KD patients in early stages (1, 9, 10). As a noninvasive 
tool, two-dimensional speckle-tracking echocardiogra-
phy has been used similarly for both children and adults. 
This technique describes peak systolic and time to peak 
systolic S, SR, VP velocity, and longitudinal velocity in 6 
views (11-13).

The existing literature contains some information on 
two-dimensional speckle-tracking indices such as S and 
SR for the diagnosis of coronary insufficiency in early 
stages in KD patients. In this study, we demonstrated that 
there were reduced S and SR in the KD patients in the four, 
two, and three-chamber views compared to the controls. 
We investigated systolic function as a superior marker of 
coronary insufficiency, although in one study, both dia-
stolic and systolic function indicators were studied (1). 
Arnold et al. reported systolic SR under exercise as an in-
dicator of myocyte dysfunction in KD patients (1).

In the present study, we observed that global S and 
SR decreased from basal to apical levels in both KD and 
normal groups. In line with our findings, Tierney et al.  
demonstrated that there was impaired relaxation in KD 
patients in the early phase of the disease and also in ad-
vanced KD patients with coronary artery disease during 
the disease course (14). Yu et al. compared patients in the 
acute phase of KD with normal controls (10). We also in-
cluded KD patients in the acute phase of the disease and 
confirmed that longitudinal basal and mid-wall S in two 
views were lower in the KD patients, which chimes in 
with the results of the Yu et al. study (10). Nonetheless, 
in contrast to our study, the authors of the study in ques-
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tion did not observe significant difference between the 
control and patient groups regarding systolic SR (10). Mc-
Candless et al. used velocity vector imaging to determine 
S and SR as systolic dysfunction indicators and showed a 
reduction in S and SR in KD patients in the acute phase 
compared with a control group, especially in patients 
who suffered from coronary artery disease (7). McCand-
less et al. investigated only S and SR as markers of myocar-
dial dysfunction, whereas we studied longitudinal veloc-
ity and VP velocity and the time to peak values of these 
indices, as systolic dysfunction indicators, in addition to 
S and SR, and showed that VP velocity was higher in the 
KD patients in some views. Both VP and long velocity de-
creased from basal to apical levels in both groups.

The present study has some limitations, first and fore-
most among which is the unavailability of some echo-
cardiographic techniques, resulting in our inability to 
perform circumferential measurements. These mea-
surements were studied only during the acute phase 
of the disease because we could not follow up the pa-
tients. We believe that a comparison of the echocar-
diographic variables of interest in this study between 
the acute phase and later follow-up may provide more 
conclusive data. Another limitation in this study is that 
we could not exclude patients with subclinical myocar-
ditis due to the fact that this condition is undetectable 
by usual methods and that it requires invasive methods 
for diagnosis.

Speckle-tracking echocardiography is a new method 
for the evaluation of systolic ventricular dysfunction. In 
this study, we used this method in a large sample size 
and showed that S and SR decreased in the KD patients 
with different pattern than the controls. However, in con-
trast to other studies, we demonstrated a drop in S and 
SR from base to apex in both control and KD groups. Re-
duced global S and SR may be used as early indicators for 
systolic ventricular dysfunction in KD patients. Further 
studies are needed to compare S and SR obtained in the 
acute phase of KD with that in later follow-up.
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