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Assessment of Left Ventricular Diastolic Function and Effect of Calcium
Channel-blocking Agent on Diastolic Function by Pulsed Doppler
Echocardiography in Patients with Hypertrophic Cardiomyopathy

June Soo Kim, M.D., Myeong Chan Cho, M.D., Young Kwon Kim, M.D,,
Duk-Kyung Kim, M.D., Cheol Ho Kim, M.D., Dae Won Sohn, M.D,,
Yun Shik Choi, M.D., Jung Don Seo, M.D., Young Woo Lee, M.D.

Department of Internal Medicine, Seoul National University, College of Medicine

The symptoms of hypertrophic cardiomyopathy frequently result from impaired left ventri-
cular relaxation, abnormal left ventricular filling, and decreased compliance of left ventricle
in spite of normal systolic function.

Several studies have suggested that the assessment of transmitral flow velocity waveform
with pulsed Doppler echocardiography in patients with hypertrophic cardiomyopathy pro-
vide a noninvasive and clinically useful expression of left ventricular diastolic performance.

In this study, pulsed Doppler echocardiography. was used to measure diastolic indices
from transmitral flow velocity waveform and thereby to assess left ventricular diastolic func-
tion in 20 patients with hypertrophic cardiomyopathy (14 septal hypertrophy . 3 apical
hypertrophy .and 3 concentric hypertrophy). The diastolic indices to measure are isovolumic
relaxation time(IVRT), deceleration time(DT), pressure half time(PHT), deceleration of
early diastolic flow(DEF), EF slope, peak flow velocity in early diastole(PFVE), peak flow
velocity during atrial systole(PFVA), and PFVE/PFVA ratio. The diastolic indices obtained
from patients were compared with those in 20 age-matched control subjects without heart
disease. The relationship between left ventricular wall thickness index(Th Index) and diasto-
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lic indices were evaluated. In addition, the effect of calcium channel-blocking agent on
left ventricular diastolic function were evaluated.

The results were as follows 3

1) There were no significant differences in RR interval, BP, end-systolic left ventricular
dimension, and end-diastolic left ventricular dimension, but significant differences in inter-
ventricular septal thickness, posterior wall thickness, and left atrial dimension between hype-
rtrophic group and control group.

2) The systolic index(ejection fraction) showed no significant difference between hypert-
rophic group and control group.

3) All diastolic indices except PFVA showed significant differences between hypertrophic
group and control group.

4) Th Index did not showed a significant correlation with the diastolic indices except
PFVE/PFVA.

5) There were no significant changes in RR interval, BP, end-systolic left ventricular
dimension, end-diastolic left ventricular dimension, left atrial dimension, and ejection frac-
tion between medication and drug withdrawal. IVRT significantly increased after drug with-
drawal. But other diastolic indices showed no significant changes after drug withdrawal.

According to above results the assessment of left ventricular diastolic function by pulsed
Doppler echocardiography was a clinically useful method in detecting diastolic dysfunction
in patients with hypertrophic cardiomyopathy. Calcium channel-blocking agent may have
beneficial effect in improving left ventricular diastolic function in patients with hypertrophic
cardiomyopathy.

KEY WORDS : Hypertrophic cardiomyopathy * Left ventricular diastolic function *

Pulsed Dopppler echocardiography * Calcium channel-blocking agent.
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Fig. 1. Pulsed Doppler transmitral flow velocity waveform showing the diastolic indices measured in this

study.

IVRT . isovolumic relaxation time
DT ! deceleration time

PHT ! pressure half time

EF slope
PFVE ! peak flow velocity in early diastole
PFVA : peak flow velocity during atrial systole

DEF : rate of deceleration of early diastolic flow PFVE/PFVA ratio . ratio of PFVE to PFVA
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Th Index=1/2 (LVPW+ IVS)/LVDd

LVPW ! left ventricular posterior wall thickness
IVS | interventricular septal thickness

LVDd : end-diastolic left ventricular dimension
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1. 298 9 4239 = A E(Table 1)

AAEA RR 7+AL AT 983+ 116msec, U
ZT 913% 128msecz, g AT 125+ 16
mmHg/73+ 20mmHg, ) ZF 120+ 7mmHg/74+
5SmmHg2, #%7|2 2 3712 F44 Wi
B2 28+ 4mme} 45+ 5mm, thEF 30+ 3mm
¢} 47+ 4mm= Z}7} Tl §93 o)t ¢l
At AdF57F FAe FAT 207£8.7mm, o
ZF 8.1% Limm(p<0.001) 2, A5 A=
A 109+ 4.6mm, HZEF 7.8% 0.7mm(p<0.
on=z, A9 AL AT 41+ Tmm, YR
32+ 4mm(p<0.001) 2 ZtZ} T3t {& A

o7k AUt

2. Z7] A H(Table 1)
&7 N EQ EFE AT 74+ 6%, 2T 73
+5%2 T 93 zolrt AT

3. & 7] A ¥ (Table 2)

IVRT+ 327 106+ 2imsec, t) 2 78+ 7msec
(p<0.001) 2, DT &AF 215+ 37msec, HZE T
162+ 21msec(p<0.001)§, PHTE X} 70+ 15
msec, PZT 54% Tmsec(p<0.001) &, DEF= &
AT 286+ 88cm/sec?, th R T 364+ 89cm/sec?(pl
0.001) 2, EF sloped #x}a 2.36+0.84m/sec?,
ZF 3.94 1.07m/sec2(p<0.001)§, PFVEE &
AT 0.49% 0.13m/sec, HZET 0.60+ 0.10m/sec(p
<0.01) 2, PFVE/PFVA ratiox= 3} 1.80+ 0.65,
YZF 1.69+0.49(p<0.05)2 24zt TF o] #
9§ &Fo] 7} ATk Ly PFVAE S84+ 0.42+
0.14m/sec, WZTF 0.37+0.06m/secE FFIH
frelg zol7k gl
4. AT HF AR} F37] Axe] #A

(Table 3)

A2 HlFE A EQ Th Indexs} FAA &3]
AR ETH 0] F#BA EA A& PFVE/PFVA ratio
(r=0.38, p<0.05) %+ {3 F&AAAZ AUt

Table 1. Hemodynamic and echocardiographic findings in 20 patients with hypertrophic cardiom-
yopathy(HCMP) and 20 control subjects(Normal)

HCMP Normal p value
RR interval(msec) 983 + 116 918 + 128 NS
BP(mmHg)
systolic 125 = 16 120 £ 7 NS
diastolic 73 + 20 74 + 5 NS
LVDs(mm) 28 + 4 30 + 3 NS
LVDd(mm) 45 £ 5 47 * 4 NS
IVS(mm) 20.7+ 8.7 8.1x1.1 <0.001
PW(mm) 1091 4.6 7.8+£0.7 <0.01
LA(mm) 41 £ 7 32 + 4 <0.001
EF(%) 74 + 6 73 £ 5 NS

Values are meanprt $.D.

LVDd : end-diastolic left ventricular dimension
LVDs : end-systolic left ventricular dimension
IVS ! interventricular septal thickness

PW ! posterior wall thickness

LA : left atrial dimension
EF :-ejection fraction
NS : not significant
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Table 2. Doppler diastolic indices in 20 patients with hypertrophic cardiomyopathy(HCMP) and

20 control subjects(Normal)

HCMP Normal p value

IVRT(msec) 106+ 21 8% 7 <0.001
DT(msec) 215+ 87 162+ 21 <0.001
PHT(msec) 70+ 15 54+ 7 <0.001
DEF(cm/sec?) 236+ 88 364+ 89 <0.001
EF slope(m/secz) 2.36 +0.84 3.94 +1.07 <0.001
PFVE(m/sec) 0.49 +0.138 0.60 £0.10 <0.01
PFVA(m/sec) 0.42 +£0.14 0.37 £0.06 NS

PFVE/PFVA 1.30 £ 0.65 1.69 +0.49 <0.05

Values are meant S.D.

Abbreviations are same as in Fig. 1. NS : not significant

Table 3. Relation between Doppler diastolic indices
and wall thickness index(Th Index) in 20
patients with hypertrophic cardiomyopa-

thy
Doppler Wall thickness
diastolic index p value
indices(r) (n)

IVRT(msec) —~0.04 NS$
DT(msec) 0.28 NS
PHT(msec) 0.19 NS
DEF(cm/sec?) 0.07 NS
EF slope(m/sec?) 0.06 NS
PFVE(m/sec) 0.23 NS
PFVA(m/sec) -0.08 NS
PFVE/PFVA ratio 0.38 <0.05

r=correlation coefficient NS : not significant
Abbreviations are same as in Fig. 1.

5. g Ad AGA S A4 &37] 75
a8 &%

1) 9% 2@ Ax&9® X F(Table 4)

AHEY RR HH L Fo FA T 9681122
msec, $ £ F 999+ 102msecZ, e £
%9l ¥ 124+ 12mmHg/77+ 9mmHg, §4 F¢
T 127+ 15mmHg/79+ 10mmHg®, $£&72 ¢
3712 FAA WE L 59 Y F 27+ 4mm s}
451 5mm, £ & F 29+ 4mm$} 46+ 4mm Z,
HF4% AL 54 F2 F 42+ 7mm, 4 F¢
T 42+ 7TmmE 742t B te] F49% 3ol Q1
A

2) 4&7] A ¥ (Table 4)
F%7] A ¥ EFe o FA F7615%, 5
T F7416% 2 ST KA Holvt gA

Table 4. Hemodynamic and echocardiographic findings during medication and drug withdrawal.

Medication Drug withdrawal p value

RR interval{msec) 968+ 122 999+ 102 NS
BP(mmHg)

systolic 124+ 12 127 15 NS

diastolic 77t9 79+ 10 NS
LVDs(mm) 27+ 4 29+ 4 NS
LVDd(mm) 45+ 5 46t 4 NS
LA size(mm) 42+ 7 4217 NS
EF(%) 76t 5 74+ 6 NS

Values are meant $.D.

Abbreviations are same as in Table 2. NS : not significant
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Table 5. The effect of calcium channel-blocking agent on Doppler diastolic indices during medica-

tion and drug withdrawal

Medication Drug withdrawal p value
IVRT(msec) 99 + 19 107+ 23 <0.05
DT(msec) 225+ 63 217+ 34 NS
PHT(msec) 72 £ 16 70+ 16 NS
DEF(cm/sec?) 238+ 97 233 95 NS
EF slope(m/sec?) 2.52 +1.06 2.36 +0.87 NS
PFVE(m/sec) 0.51 £0.13 0.50 £0.13 NS
PFVA(m/sec) 0.40 +0.15 0.43 *0.13 NS .
PFVE/PFVA ratio 1.48 £0.79 1.23 £ 0.45 NS
Values are meanz S.D.
Abbreviations are same as in Fig. 1. NS : not significant
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Fig. 2. Variable pulsed Doppler transmitral flow velocity waveforms shown in this study

Panel A to E demonstrate a variety of abnormal waveforms in patients with hypertrophic cardiomyo-
pathy.

Panel F is a normal waveform shown for comparision.
Abbreviations are same as in Fig. 1.
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