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Summary

We studied the effect of a calcium antagonist, diltiazem, on left ventricular (LV) diastolic per-
formance of hypertrophied hearts in five patients (pts) with systemic hypertension (HHD) and 6 pts with
hypertrophic cardiomyopathy (HCM) by a combined phonoechocardiographic technique. Data were
analyzed before and after the oral administration of diltiazem (90-180 mg/day).

In HHD, the prolonged LV isovolumic relaxation time, measured from the onset of the aortic com-
ponent of the second heart sound to the beginning of the mitral valve opening, decreased significantly
from 112417 to 90 +9 msec (p<0.01) and normalized LV peak filling rate during rapid filling phase
increased in all pts without a statistic significance. This filling rate during atrial contraction phase decre-
ased (1.61+0.59 to 0.93+0.22 sec™!, p<0.05). In HCM, LV isovolumic relaxation time and normalized
LV peak filling rate during rapid filling phase showed no significant change, although normalized LV
peak filling rate during atrial contraction phase decreased significantly (1.20+0.27 to 1.05+0.24 sec™?,
p<0.05). Inboth pts groups, no significant changes were observed in R-R interval, systolic blood pressure,
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LV end-systolic dimension, end-diastolic dimension and fractional shortening of the LV minor axis

before and after the administration of diltiazem.

These data indicate that diltiazem shortens abnormally prolonged LV diastolic relaxation time
and improves LV diastolic filling in pts with HHD, whereas diltiazem failes to show such effects in pts
with HCM except for a decrease in the normalized LV peak filling rate during atrial contraction phase.
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Fig. 1. Simultaneous recordings of echo-, phono-, and electrocardiogram in a patient
of hypertension with left ventricular hypertrophy (HHD) before and after the administration

of diltiazem.

Note the shortening of isovolumic relaxation time (A,-MO) after the administration of diltiazem.
A,=aortic valve closure; MO=beginning of the mitral valve opening (D point); IVS=interven-
tricular septum; MV =mitral valve; LVPW=left ventricular posterior wall.
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FEENRERER (FS), 5) £xfiEkME (EDD),
ERIGHEALZE (ESD).

¥iEd paired student’s t-test & v\ THT -
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Bir 5, diltiazem FZOEEHi#%o M £— Kb
Ta—KTH5. Ko 2ARKOTER KBRS
B (As) D Bh D &I (MO) £ Tn%
YEREE 2R L, = hix diltiazem #5455
MELTWa. KEMICE T 5 diltiazem o1
Lifitk oles=fkien2s{bw Table 1 R+

HHD iz, diltiazem 54, IuEi
e (SBP), R-R [, Ze=finiAiie (EDD),

ERENEARE (ESD), £x=AREmE (FS)
B E AR D b s o ), RN
#) (IRT) A EICE Lz 11217 75 90
9 msec, p<0.01) (Table 1, Fig. 2a). %74
AW ARIE SR R 25 L3 )% (peak dD/dt-D-
RF) i3, BETE ARV, &FlnEzrRL, OF
IR R e SN 1% 28 (b 8 i (peak dD/dt-D-
AC) 13 1.61+059 »5 0.93+0.22sec™! (p<
0.05) ~ LA Lz (Table 1, Fig. 2b).
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b b -7z (Table 1, Fig. 2). LaL, >
TR K e BN R 2 L8 (peak dD/dt-D-
AC) HEEC Y Lz (1.200.27 » 5 1.05+
0.24 sec™!, p<0.05) (Table 1, Fig. 2b). #*7-
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Table 1. Left ventricular function before and after diltiazem
IRT (msec) SBP (mmHg) R-R (msec) EDD (mm)
Pt Age Sex C D C D C D C D
(A) HHD group
1 44 M 96 86 150 150 634 658 45.6 46.8
2 40 M 122 98 155 155 927 927 53.9 51.5
3 56 M 133 100 170 170 725 815 45.0 47.7
4 56 M 114 89 155 155 946 1045 52.4 52.6
5 55 M 95 78 135 120 957 845 40.9 42.2
Mean 50 112 90 153 150 838 858 47.6 48.2
+SD  +8 +17 +9 +13 +18 +148 +143 +5.4 +4.1
o] <0.01 N.S. N.S. N.S.
(B) HCM group
1 57 M 100 71 125 100 1090 1031 45.5 46.4
2 50 M 127 140 125 130 1123 1051 41.1 39.5
3 48 M 92 87 130 110 1181 923 53.0 50.0
4 35 M 99 83 105 105 1123 1059 49.9 50.1
5 50 M 110 112 140 135 1039 1174 49.0 51.2
6 63 M 125 113 95 90 1045 1143 47.5 47.5
Mean 51 109 101 120 112 1100 1064 47.7 47.5
+SD  +9 +14 +25 +17 +18 +54 +89 +4.1 +4.3
p N.S. N.S. N.S. N.S.

HHD =left ventricular hypertrophy due to systemic hypertension; HCM =hypertrophic cardiomyopathy; C=
control; D =after diltiazem; IRT =isovolumic relaxation time; SBP=systolic blood pressure; R-R=cycle length;
EDD =end-diastolic dimension; ESD =end-systolic dimension; FS=fractional shortening of the left ventricular
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Fig. 2. Effect of diltiazem in patients with HHD (O—(Q) and HCM (@—@) on isovolumic
relaxation time (IRT) (panel a) and normalized peak filling rate during rapid filling phase
(peak dD/dt-D-RF) and during atrial contraction phase (peak dD/dt-D-AC) (panel b).

Individual data and mean values are shown.
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ESD (mm) FS (%) Peak dD/dt-D-RF (sec™!) Peak dD/dt-D-AC (sec™)
c D c D c D c D
30.1 27.0 34 42 4.47 6.43 2.19 1.02
35.4 33.3 34 35 4.39 5.18 1.17 1.02
31.7 28.9 30 39 3.72 3.90 1.88 0.92
30.0 30.9 43 41 2.64 2.76 0.80 0.57
23.3 22.9 43 46 5.21 6.87 2.00 1.13
30.1 28.6 37 41 4.09 5.03 1.61 0.93
+4.4 +4.0 +6 +4 +0.97 +1.70 +0.59 +0.22
N.S. N.S. N.S. <0.05
23.1 21.0 49 55 3.90 6.15 1.21 1.20
20.1 21.0 51 47 3.16 2.81 1.52 1.37
33.0 28.0 38 45 4.88 7.80 1.15 1.06
33.2 34.7 34 31 2.69 2.80 0.74 0.64
34.7 36.3 29 29 2.38 1.93 1.15 0.99
26.5 27.2 44 43 3.35 4.00 1.43 1.02
28.4 28.0 41 42 3.39 4.25 1.20 1.05
+6.1 +6.5 +9 +10 +0.90 +2.30 +0.27 +0.24
N.S. N.S. N.S. <0.05

minor axis; peak dD/dt-D.RF=normalized peak filling rate during rapid filling phase; peak dD/dt-D-AC=nor-
malized peak filling rate during atrial contraction phase; N.S.=not significant.
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wT, HHD izxtL T diltiazem »BFZTH Y,
HCM iz L TESTH olcz LD 1 DDFEA &
VB2 bERR.

SEoketic T, diltiazem 3 HHD o &=
EREEEYRET B LARERTRY, T
FeLTi, 1) LR Ca Bile~0RE, 2) O
HNMLFE~ DB, b, 3) HEx OHEFEN
HF~nmBs iz X 2FHEERELLOND. £
%1 OR[EEHIZ ST, ZhETERLOEE
JEEREEOFEO—o L LT, Ca 0N
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WL, AERAMRAREZNBRELEE (peak
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