Pathophysiology and Meaning of Washout Rate in
Hypertrophic Heart : Comparison Between
Hypertensive Cardiac Hypertrophy and
Hypertrophic Cardiomyopathy
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lar septal wall thickness; LAO, left anterior oblique; LVWT, left ventricular wall
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ZEERLL. LIa-—-FIEBFE2HER SSH-11A
(RZ, /W) 8LV SSD-870 (7 u», HE) 2B,
&2 BEWILIHERE LSR-20B (2, H3), SSZ-320
(7ad, BE) L DD HE50mm/sec 12 TEE:
Liz. Bohibrza—REy, SERAOEDREE
E (end-diastolic interventricular septal wall
thickness, IVSTd), #5E KA E%EEE (end-dias-
tolic posterior wall thickness, PWTd) #k&®, =0

Tablel. Wall thickness and clinical data in control, hypertensive cardiac
hypertrophy and hypertrophic cardiomyopathy groups.
Sex Age LVWT{(mm : MBP at rest
No. M/F (vears) IVSTd-+PWTd) (mmHg)
Control 13 8/5 49+11 19+ 2 93+11
HT 12 8/4 53+12 286+ 5* 105+ 14*
HCM 17 13/4 49+11 29t 6* 94+13

HT, hypertensive cardiac hypertrophy group; HCM, hypertrophic cardiomyopathy
group; LVWT, left ventricular wall thickness; IVSTd, end-diastolic interventricular
septal wall thickness; PWTd, end-diastolic posterior wall thickness; MBP, mean
blood pressure. * p<0.05 vs. control by ANOVA followed by Scheffe's multiple
comparison.

thickness; PWTd, end-diastolic posterior wall thickness, TI-201, thallium-201 :
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Fig. 1. Schematic protocol of exerc
(A) without verapamil (B) with ve
Max. Load, submaximal load ; W.

ise T1-201 scintigraphy by bicycle ergometer
rapamil injection. TI-201, thallium-201; Sub
, watt ; Scinti., myocardial scintigraphy.
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Table 2. Parameters of load dose at exercise thallium-201 scintigraphy by bicycle

ergometer.
Watt DP rest DP peak A.DP
a (% 10°mmHg (x10°mmHg (x10°mmHg
Case -beats/min) -beats/min) ‘beats/min)
Vo O] Ve Vo Vo V@ Vo V®
Control 106437 107+39  97+21  83=+18 30264 299+66 205+61 216+63
HT 108+31 108431  93+18 102+24% 349+71 354£75° 256467  253+61
HCM 107428 109429 8414  77+15" 287+58° 283-£61° 202+56° 206+61

DP rest, double product at rest; DP peak, double product at peak exercise; ADP,
Adouble product (difference of double product between peak exercise and rest); VO,
without verapamil; V®, with verapamil injection. 3, p<0.05 vs. control by ANOVA
followed by Scheffé’s multiple comparison; P, p<0.05 vs. HT by ANOVA followed by
Scheffé’s multiple comparison.
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80

604

)
i
Control HT HCM

Fig.2. TI1-201 initial uptake (IU) without ver-
apamil in 3 groups. The vertical bars repre-
sent mean+SD.
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NN VIR EE LIRS TERRD AN
%7z, double product BB L T &, control At
~N 583 LIER 5. 20500+ 6100mmHg -« beats/min,
5 0F 21600+ 6300mmHg-beats/min, HT FEMIER
5.0% 25600+ 6700mmHg-beats/min, #5.55 25300+
6100mmHg-beats/min, HCM BEASIER 51§ 20200+
5600mmHg-beats/min, 5K 20600£6100mmHg:
beats/min T#H D, 3BEL b RT NI NIER G &
B TERRD L, o,

2) 1U (K 4)

U 1, control BTz ~_7,93 LIEK LRSS+

WRs

(%)
o | NS * NS |
I |

40)

20

0

Control HT HCM

Fig.3. Washout rate at 3 hours after Ti-201
injection (WRy) without verapamil in 3 group-
s. The vertical bars represent mean+SD. *,

p<0.05 by Student’s unpaired t-test.
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10.(— — IOO-FNS__, 100.
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VR Ve Ve VEERE
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Fig.4. TI1-201 initial uptake (IU) with and without verapamil in 3 groups. VO,
without verapamil ; V(®, with verapamil injection. The vertical bars represent
mean + SD.

WRs NS WRa NS WRa
W W T W e
60 604 6 (-
40 40-{ 4(
204 20 20.
o 0 o »
Ve V@ Ve S S Vi
Control HT HCM

Fig. 5. Washout rate at 3 hours after T1-201 injection (WRy with and without
verapamil in 3groups. V), without verapamil ; V(¥), with verapamil injection.
The vertical bars represent mean+SD. *, p<0.05 by Student’s paired t-test.
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Fig.6. Washout rate at 1 hour after T1-201 injection (WR, with and without
verapamil in 3 groups. V@, without verapamil ; V(®, with verapamil injection.

The vertical bars represent meanSD.

| NS |
— N
= i I e
£
= T
= 40 ‘l' T
(-]
< 20,
0
Control HT HCM
Fig. 7. Changes of coronary sinus flow after

verapamil injection in 3 groups. ACSF,
change of coronary sinus flow before and 5
minutes after verapamil injection. The
vertical bars represent mean=SD.
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4%, BE5RE26+ 4%, HT BTl EHRER10t
4%, BE18+ 7%, HCM BTRIFRE5FH18
6%, BERIIE 9% THD, ISHMTEERDT,
F7 3L LRI LHREREREREE TEER
Higpodz.
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30mi/min & 3BEITER L o7z, "I/NE no&
B kp 3EEr b EMBEEEML, BMEDOREX
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B L LI SHIOMICE L. 27, HIEONE
(coronary sinus flow &=, ACSF) wHL T 58
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Tw3, ThoFEE CORNIZE L L TEYER
TIHHUTED, & MBI 2IERELEEOREX
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RO ENRE SN TS, 22 T4HE, b
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ZREIERGTH 3 BIMESEERG E QLR %
To7z.

EE, GEOFERMIREE L LT TI201 LY
¥F, ®Y bvr CT, BEALBEBGE (magnetic
resonance imaging, MRI) 2B X 1, LB O
ER, B, BLOLHERCET2®BErshT
BY, BRLCHT2HRELHB s, 811,
ZD3H TI201 BELHY Y F2#HLT, AL,
BHCERELL B E D B 280 5 12 3~ < S E O ME
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BIREE T RO Bl & 2 Kk 2 BE DS 15
BranTway EEEREO double product
WA S M, double product 3K & LW WR &k &
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=7, EEBARLEY v FTHELNALENTO
T1-201 DRERFHIE I, BFFGHTO T1-201 OELY
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B2 EANANOIRDAABEHT D2 osES AT
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fafdfEs & @ TL201 OE% %R L, second slow
clearance MM » & D T1-201 DEERL®, 2
h 5 clearance D E & JFHFTR M & & ML EEAE
D2DEEBELTVEEEZONE. 2D EmnS
TERBLLEHRETO WR ETOMFE L LT3, FHh
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D2ONEZ LN,

TR, BIUEMEMAL & BARLOEE - TH
12 T1-201 BEEME L 2 0E D, B & IR HE
B 5 WRETOBEFRAI»EHS T 5720
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WTHBODAE LRSS —IZB W T EM/ERIES -
HETLIENREE? SN TS Ca> fEPLEIR T
IVEEBARLH Y v T ETRCRE L, RS
DF—8 LD RITH7:. FCdRILS Iz, &
fILE S > F1x T1-2010 OLEFNAO uptake 8 & 8
washout 2A T W5 DTHO, NI LDFEIZ
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ri%1z 45 L, washout (DRI B33 T1-201 BITE
DEEBEELL.

T, T8I NIEER L RSO LB T 3B
L % end-point TOHEIEE TN T X —F D watt #,
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W ERS r I SR EB AR ENF - TH D I L&
W75 2T, WR OtiE% Fo7. WRCHEHL T
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L ERELHERTCRRININVOBREZLVE
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Tk T1201 BiENR s &L >N, &/, i
BERE /N LAY — TR~ /8 2 LOREIC & D EH/AME
BEEENRET LI ENRESNTE Y, BEREL
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Abstract

The present study was attempted to clarify clinically the pathogenesis of hypertensive
cardiac hypertrophy (HT) and hypertrophic cardiomyopathy (HCM). The exercise
thallium-201 (T1-201) myocardial scintigraphy by bicycle ergometer was performed in three
groups : control, HT and HCM. The scintigrams were evaluated by circumferential profile
analysis. Furthemore, the change of T1-201 dynamics of exercise T1-201 scintigraphy with
verapamil injection was compared with the change of coronary sinus flow after verapamil
injection at cardiac catheterization. The analysis of exercise T1-201 scintigraphy without
verapamil injection showed that initial uptake was not different among the three groups,
but washout rate at three hours after T1-201 injection (WR,) was different among the three
groups. Although WR,; of HT was not different from that of control, WR; of HCM was
lower than that of control. Comparison of WR,; with and without verapamil was
performed. Although WR, with verapamil injection was equal to that without verapamil
injection in control and HT, WR, with verapamil injection decreased compared to that
without verapamil injection in HCM. As an index at the time that circulation changes
rapidly and on a large scale, washout rate at one hour after T1-201 injection (WR,) was
calculated. WR, without verapamil injection was not different in the three groups and did
not differ from that with verapamil injection in each group. By intravenous administration
of verapamil, coronary sinus flow (CSF) increased to the same extent in the three groups.
And the increment of CSF was not different in the three groups. These results suggest
that T1-201 dynamics of HT is different from that of HCM and that lowering of WR, in
HCM may not be caused by disturbance of microcirulation, but by disturbance of
Tl-clearance through cell membrane and cytoplasm.




