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Abstract

The effect of verapamil on myocardial ischemia in patients with hypertrophic cardiomyopathy (HCM)
was evaluated by exercise myocardial 2'T1 SPECT (EX-T1). EX-TI was performed before and after 8.1+
6.1 weeks of oral administration of verapamil (240 mg/day) on 20 patients with HCM who showed tran-
sient 2'T1 perfusion defects under control conditions. SPECT images were divided into nine segments.
The #'T1 perfusion defect was visually scored and evaluated for four grades in each segment and the sum
total grade was calculated as the defect score. Transient dilation index was calculated as a reflection of
subendocardial ischemia. Improvements in defect score were demonstrated in 18 of 20 patients after ad-
ministration of verapamil. The mean defect score decreased significantly from 5.1+2.3t02.5+2.4 (p<
0.001). Although 18 of 20 patients showed abnormal transient dilation index under control conditions, 16
showed improvement and 12 were normalized after verapamil therapy. Mean transient dilation index
decreased from 1.24£0.19 to 1.08+0.10 ( p<0.01). Verapamil improves myocardial ischemia in pa-

tients with HCM.
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BAHNT T ARERET LGP ENEIMFER SRS &
»% <, BREERS, EBRARR?, EEIREBESS?
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BB § AR Rz EBEM OTLLHY > F7 7
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MREFE

MR, EBEFTOTILHY Y F 77812 T—8
HERET 2RO B RELLHE 2061, FHER
527108 B TH 5. MFRIZPAEM KR 3 61, JERH
ZEMRRE 1061, LREEKRETHIT, HAEED
FHEIE 21.124.3 mm (13-30mm) TH 5. %28, &
B, IEH T —F VREICTREEBIRICHRED W &
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FHEE, HRET TEBRH ©'T1 L# SPECT % 1
171, verapamil 240 mg/day % #F2#%5-L, ¥ 8.1+
6.1 BRI EBYE R 2'T1 /Lofh SPECT % BHifT L 72, 18
BEMIIANEEEIL T A~ —%HW2SW LD
BIGL, 34TLIC25W T OMET A EBRENT
RAT L7z MofE, "PREEE, TRUEY, FEITFHlR
KA D 85% F&#HTHEL, ©TI 111 MBq % &
FE, S5121458, ALALVoESEH#kEL7:.
WIBITIE, HEBFTIIVFH AT 901A 2HV,
BT 10 SR IEBSBIL 45° 2 SERISHL 45° T

1 Am30F, 668, 30 FMDT— F R L B
SPECT % ifT L, * ¥ 74 v CERLILEEET - %
MEBEE REZH, GMS 550U) ICAS L7, BHERL
72 SPECT DEERICB W TLEHE L hifx Zh 7
Na4FEIL, ZRICREETOLREEMZ 5198
BiZowT, BRERETOREZHRENICHEL
7=. 3 72bbH, severe, moderate, mild, normal ? 4 Bz
ISRl L, 2% 3-0 ICAHERL, FORME
defectscore & L7 (Fig.1). & HICEEMEHEE LTH
NbNHLEI L Y EE L TE TWw5 transient dilation
index #BEHY DL (LAETEMOIEEEL LTE
Hi L7z, Fig. 2 | transient dilation index D& H %
R AES N L EEEGEO PRI OE R ICB W TH
D& 100 Tk 36 KROMEHRER LT &, FEKLD
Z) 7 AEHERORE A Y~ FOEEEY, FhUC
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Fig. 1 Calculation of defect score from SPECT images
The basal and mid-ventricular short axial images were divided
into four segments each and an apical segment of the long axial
image was included to total nine segments. The #'T1 perfusion
defect was visually scored and evaluated into four grades in
each segment and the total was calculated as the defect score.
Mid. =mid-ventricle; Vert.=vertical; Hori.=horizontal

BOFRTANOEFED L % transient dilation index & L,
EHREMIZLIEZE—BHILKOEEL L. Ths
% verapamil ¥ 5-FI#& 12 BV THEMRE L /-,

BER X TR HFERETRIAL, FEERE
1d paired #-test |2 & DT> 7=,

] S

1. /A%, MmE, double product

verapamil X 5-8i# 12 B 5 ZTFEOI0%, U0 M
£, double product (¥ Z N ZFH (70.6+7.9/min, 67.9+
9.1/min), [(143.7%+23.6 mmHg, 140.3+16.2 mmHg],
(9.98+£2.0X10% 9.57+1.4X10°) Th Y, HELEL
X% hror-,

¥ 7z, verapamil % 5 1% T O & ES A R OAR,
INMERAMLE, double product i3 Z M Fh(142.2 +13.3/
min, 138.4%11.5/min), (186.8+31.6 mmHg, 189.6 +
26.1 mmHg), (26.5+5.4X10% 26.7+5.7X10°) T 1,
BELELIZ R o 72 (Fig. 3).

2. EBAFMEERAEHERE

Verapamil ¥ 5B (281 2 BB BEFERE & & AGE
BAEMREIE (11.4%3.7/min, 12.72£3.9/min), (97.5+
30.2W, 111.3+30.9W) & verapamil x5 % ME L bF
& (p< 0.001, p<0.05) N L 7= (Fig. 4). 72, &
KEBNE R ICHIRE AT 20 B0 3 61 B L 728,
verapamil #¥ 5% 2 BlIEIHE L 72, (BRI TIIRERIC
kL, EHEFTESIC1.0mmUEDSTETIZ 441
RO L N7A%, verapamil 5k 2 HlIZHEA L
7-.
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Fig.2 Calculation of transient dilation Index
Thirty-six radii by every 10 degrees were generated from the center of the middle myocardial images of the short
axis. An area surrounded by the 36 points of maximal count on each radius was defined in the initial and delayed
images. The transient dilation index as an index of dilation was determined by dividing the area of the initial image
by the area of the delayed image.
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Fig. 3

Heart rate and blood pressure and double product before and after verapamil

No significant change in heart rate and blood pressure and double product occurred between before and after
verapamil treatment both at rest and during exercise.

HR =heart rate; BP=blood pressure; D.P.=double product

3. Defect score

Defect score (3 verapamil % 5-% 20 i+ 18 # T E
220, 2HIIEFZETH o /2. Defect score DFHfEIL
5122300525124 N HFE (p<0.001) (T L7z
(Fig. 5).
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4. Transient dilation index

Transient dilation index (& verapamil #%5-8ij {3 20 %
18 BIASEEME % /R L7245, verapamil #%5-% 18 Bl 16
BT EXED, 12 PP IEEEICZ 572, Transient
dilation index 13 1.24£0.19%* 51.08+£0.10F
H (p<0.01) IZ#D L 7= (Fig. 6).



48 #AO-BE - KH 3h

W.R.

Time 0.05
(min) p<0.001 W) I_E—_I
1501
151
10 } 100 -
51 504
o

CONTROL VERAPAMIL CONTROL VERAPAMIL

Fig. 4 Exercise loading time and work rate before and after verapamil
Both exercise loading time and work rate increased signifi-
cantly after verapamil treatment ( p<0.001, p<0.05).
W.R.=work rate

10;

Defect Score
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Fig.5 Defect score before and after verapamil
The defect score improved in 18 patients after verapamil treat-
ment. Mean defect score decreased significantly from 5.1 to
2.5 (p<0.001).
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Verapamil %58 Tid, BiEER L ONORE O EFE
TLRBMALTOBFBSMERDHL L LB, —BHEAE
WK% R 7z, Verapamil #5113, AIEE & LREID

2.0 p<0.01

1.75-

-
il

1.25]

Transient Dilation Index
o

0.75F

CONTROL VERAPAMIL

Fig. 6 Transient dilation index before and after verapamil
Eighteen of 20 patients showed abnormal transient dilation in-
dex before verapamil, while 16 revealed improvements and 12
patients were normalized after verapamil treatment.
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Bl o T, [FEHEFID transient dilation index D%
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Fig.7 Long and short axial images of SPECT before (upper) and after
* verapamil (lower) in a 61-year-old man with hypertrophic
cardiomyopathy
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Fig. 8 Transient dilation index before (left) and after verapamil (right) in the same patient in Fig. 7
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Cardiac hypertrophy, disorder of myocardial architecture
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Fig. 9 Mechanisms of ischemia and verapamil effects in hypertrophic cardiomyopathy
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