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Assessment of Regional Myocardial
Systolic Function in Hypertensive
L eft Ventricular Hypertrophy Using
Harmonic Myocardial Strain
Imaging
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Objectives. Regional myocardial systolic function in hypertensive left ventricular hypertrophy was
assessed using the newly developed myocardia strain imaging.

Methods. This study included 17 patients with hypertensive left ventricular hypertrophil LVH groupd
and 22 normal subjectd N groupl] The transmural location of the strain peak valugl StPPC] and the strain
peak valugl StPV [in the end-systolic phase were measured at the posterior wall by myocardial strain imag-
ing. Left ventricular mass index was simultaneously measured in both groups.

Results. StPV was significantly lower in the LVH group than the N groupl 1.00+ 0.36 vs 1.38+ 0.42,
pO 0.01CAnd StPP was significantly moved to the epicardium side compared with the N group! 31+ 10%
vs 11+ 5%, p[ 0.00011 StPV decreased and StPP increased with greater left ventricular mass index

Or0O0 0.61, pd 0.0001; rd 0.72, pd 0.0001, respectivelyll

Conclusions. Myocardial systolic impairment in hypertensive left ventricular hypertrophy may occur

from the endocardium side, and the impairment may progress with increased |eft ventricular hypertrophy.
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mHypertension mHypertrophy
mContractility (strain, strain gradient)
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mDoppler ultrasound (tissue Doppler)
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Strain value

1Td

Fig. 1 Color-coded regional myocardial strain images, parasternal left ventricular short-axis view,
in the end-systolic phasgl leftfand color M-mode strain images of the left ventricular posteri-
or walll rightO)

Left: Velocity data was angle-corrected by designating the center of the left ventricular cavity. Time-inte-
gration of the velocity data gave the displacement of the target myocardium toward the left ventricular cen-
ter, which was used to correct for the target motion. Spatial differentiation of the displacement gave strain,
which was color-coded on end-systolic parasternal left ventricular short-axis images red: lengthening,
blue: shortening(]

Right: Color M-mode strain imaging was obtained from the parasternal short-axis imaging in the end-sys-
tolic phase. The strain peak value and the transmural location of the strain peak value were measured on the
color M-mode strain images.

StPV O strain peak value.

Table 10 Patient characteristics

LVH group N groupld

0 nIZIgl7EIpD 0 nl% 22FI)ZI 0 pvalve
Agelyr00 O 52+ 140 47+ 130 NSO
Male/femaleld 14/3 O 111 O NSO
Systolic blood pressurél mmHgO O 147+ 17 O 128+ 20 O 0 0.0050
Diastolic blood pressurg&l mmHgO O 87+ 130 75+ 110 J 0.0050
Heart ratél beats/mind O 69+ 1100 68+ 130 NSO
LvDd mmOd O 48+ 4 [ 45+ 4 [ NSO
LVPWtAl mmQO O 12+ 1 0 9+ 101 0 0.00010
Ejection fractiofl %0 O 66+ 6 O 68t 4 O NSO
E/A ratio 0.9+ 0.20 1.2+ 0.50 NSO
Deceleration timél msec O 196+ 24 O 172+ 21 01 0 0.0050
Left ventricular mass indeX] g/m?0] O 132+ 20 O 87+ 210 J 0.00010
Strain patterfl by electrocardiographyd O 10/110 59%(0 O 0/22 0%L0] J 0.0001

Continuous values are meant SD.[]

LVH groupO Ieft ventricular hypertrophy group; N group] normal group; LVDdO left ventricular end-diastolic
dimension; LVPWthC left ventricular posterior wall thickness; E/A ratiold] peak E velocity to pesk A velocity
ratio.
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Fig.2 Comparison of StPPintheN and LVH groups

StPP moved more to the epicardium side in the LVH
group compared to the N group.

StPPO transmural location of the strain peak value.
Other abbreviationsasin Table 1.
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Fig. 3 Comparison of StPV intheN and LVH groups
StPV was lower in the LVH group than in the N group.
Abbreviationsasin Fig. 1, Table 1.
U p0d 0.00011

3. StPV (Figs. 3, 4)
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Fig.4 Comparison of 11% StV in the N and LVH

40% StV

0.8

0.4 4

groups

11% StV was lower in the LVH group than in the N
group.

11% StV O strain value of endocardium at 11% dis-
placement. Other abbreviationsasin Table 1.

p=NS

2 -

1.6

0.89+0.35

0.71 £ 0.25

LVH group N group

Fig.5 Comparison of 40% StV in the N and LVH

groups

There were no significant differences between the two
groups.

40% StV O strain value of endocardium at 40% dis-
placement. Other abbreviationsasin Table 1.

4. 40% StV, 90% StV (Figs. 5, 6)
0% StvOo0o0oooooooooooooooo

gobDoobDooew ssvOooooooDoooooon
goood

J Cardiol 2005 Feb; 48] 2[1 53—-60



p=NS
0.9 1
e
0.7 o
]
H
> 0.5 :
7] ®
® @ .
] 8
0.3 1 @ 2
@ 0.27 =0.06
®
0.1 1
-0.1
1 T
LVH group N group

Fig.6 Comparison of 90% StV in the N and LVH
groups
There were no significant differences between the two
groups.
90% StV O strain value of endocardium at 90% dis-
placement. Other abbreviationsasin Table 1.
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Fig. 7 Correlation between StPP and left ventricular
massindex
StPP was significantly correlated with left ventricular
mass index.

LVMI O left ventricular mass index. Other abbrevia-
tionsasinFig. 2.

5. StPP, StPV, 11% StVOOO4OOOooodogad
(Figs. 7-9)
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Fig. 8 Correlation between StPV and left ventricular
mass index
StPV was significantly correlated with left ventricular
mass index.
Abbreviationsasin Figs. 1, 7.
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Fig. 9 Correlation between 11% StV and left ventricu-
lar massindex
11% StV was significantly correlated with left ventricu-
lar mass index.
Abbreviation asin Figs. 4, 7.
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