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NERRLCARAE O BB R G0 L ~ FIZRT 5
Washout Rate & # &t

HH &* Bl HESE S
By E—* R J|E*
A JEEC* NHEFSSHE
_r;é —,}:j***

L EC®»Ic

FERBLOGEE (HCM) 128\ T b, EBIIRES
(CAD) L[Elfkic, EEBHAFTOMH Y v F7 7 4
BWT, EWRIET, BofzrRtoernfitish
TWwWaL2 A, bhbihii CAD iI2BWTLOH
RO ERATFEL LTHWS LT W5 Washout
Rate (WR) %, HCM #iT{Rke, ZOEHKICHO
W, HAMCEKRIEELE OBRL VR LD
THET 5.

I &

g, EFEFI2F], HCM 184T, FIE
X, B OB D 4848 £ (Mean+SD), 44410 1%
TH-1z. HCM 02N, BEABEERBER
PEOFREF AR O TBM O F5& ) witn,
FEXBIBHEMOEE (HOCM) 6 4, AB KR JEBA
EMEOHAE (HNCM) 9§, (L ERAE A .0 7 i
(APH) 3 fijo> =Rz 43F TS L 72,

n. % &
1) HEEBIAMOHY v F 75 AT, =2

* FEKFEARE—NE

** Al TR
*** KFERBE RI =
=4 60411 27 H
Bicis=ft: 604E1 B 28 H
BURIEERE © FBTEETE Y —FHT (8 951)

FRRFEERHE N
B OE KB

wE R N BFR*
I SRHE W
wH RR* & V-

— I —ICEBZBBEARMEQSW LY 3SHEE
T, 25W FOR) 21T7o7%. KT A, AR
FER B (WOds, TROET R E) £ ik di
KROHBICE LREE Lo, KTHRICTH Y T
A2mCi#EL, S6IC 1 AHESL T S
7o, #1053 X D HRFE (Initial Image) % AL,
i 2 ~2.5 BRI [B] — & T % & (Delayed
Image) L7c. W50 Image &b, & 27 LD
OAEBEAF—IC 2 % & 9 ICEZL, M
Image [§lix & # % {7 & 723, WR OfIER,
Goris iz T Background #LE U7z 05 Image (2
5L, EENERICHFETHORERD, DEH X
DIRREEFE D VIC I ET L ORURRR 251 &, 4053
HENZOBET, 1 E7er Y oRkEry
v b #FBR L7z, Z 9 LT Initial Image, Delayed
Image OF]—2M L Vs ROIcBOBODOI T~ b
1z >, Washout Rate (WR)=[(Initial Count—
Delayed Count)/Initial Count] x 100(%) #:K&7=.
4R, LAO 45 g% 3 ¥hr (RikEhpE, TAE,
HUEE) (oM T WR 2R L7, 2, WR o
EFBICO W TIX, EFHEIREO WR X DRy
7z (Mean—2 SD)LL L& L, ZHELTOED 35
B EdEke T o5& %, WRIETHALHE L.
¥72, LAO 45 Bt Planar #ic > W\ T, #E#k
KT - BAaMOFEY Lo SBALic oW THIE
L, WRKTFEN L oFFRE B L.

2) WR LOBRTRE L2 EEREEZ, 1)
B ®EER 2 BEERE, 3) 9 X#K, 4 HCM
R, (5) LEX (ZFRE, EBHARRE, REEH),

Presented by Medical*Online



490 BE¥®

6) Lz =a—[X, (7)Y 7 — 7 VERE, 8)#
BAMLHY v F7 7 L0BOEBIAREL Y,
DB, CBEK, ZEEBEE L OEIzB W Tk
Rz,

Iv. & 3

1) EENAFTROLE: (Table 1)
BARATEOHEA, EHF 1467 bpm | xt
L, HCM 4 135415 bpm & 4 & i {&fE (p<0.05)
PR 1A, WHEHIME, Double Product it
BN oI

2) HCM fITH WRETEMIE & 53 % BB 4L

(Table 2)

HCM 1845 o #E T ik, WR K F i 7 41 (39%)

Table 1 Hemodynamic data of exercise stress test in
control and HCM

N HR SBP DP
Normal 12 146+7* 202422 29,4144-3,582
HCM 18 1354+15 186432 26,768+5,013
HR =heart rate; SBP=systolic blood pressure;
DP=double product; *p<0.05 vs. HCM.

23 %5 5 (1986)

168 CEBo 72, FRALHITIX, AiTEETE S #OAL,
TEE S ERAL, BUEE 6 BBAL & fFIC b » Tz,
oA, 641 (33%0) 9 ML TH 2. WRKTF
AL & T AIALE, 441 (229) 6 fBALC—H L
1z,

3) WR LERIRIBIRODLLE (Table 3)

WR IEH 11 & WRAKT 7 Flof T, HH)
Ao R ROHERIZBNT, WRIETHITHE
I EAE (p<0.05) #3872 LAsh, MEERIC #ix 7o
Moz,

4) EFIETR

(1) EF 1 GlEg, Y4, HOCM 4i) (Fig. 1).
Initial Image, Delayed Image & 4 ic BEFR K %
AT, WRLEFTH -7,

(2) JEH] 2 (545%, F, HNCM 4) (Fig. 2).
Initial Image T, TEED & (UBE THEFAK T 2580,
Delayed Image T[RI¥LIC iz B 2. WR
X, AL —B LT, FEES S HBETIT
Liz.

(3) JEW 3 485%, F %, APH ) (Fig. 3).
Initial Image iz T, MRIPICIRE AT 720, #

Table 2 Comparisons of reduced washout rate segments and redistribution segments in HCM

Case Age Sex
1. NS 31 M
2. SS 54 M
3. YS 48 M
4. TS 31 M
5. MT 34 M
6. TS 30 M
7. YA 48 M
8. IT 42 M
9. TK 57 M
10. YT 46 M
11. SW 42 M
12. KO 35 M
13. IT 61 M
14. TE 49 M
15. KS 55 F
16. KN 59 M
17. YT 37 M
18. HF 26 M

HNCM

HOCM

HNCM

HNCM
HNCM

HOCM

Type Re&x}c{ed RD
HOCM (=) (-)
Inf, Lat Inf, Lat
HNCM (-) (-)
HOCM (—) (—)
Sep, Lat Sep, Lat
HNCM (—) (—)
() (-)
HNCM () ()
Sep, Inf, Lat (—)
HOCM (—) Sep
Sep, Inf, Lat Inf
Sep, Inf, Lat (—)
HNCM (=) (-)
Sep Sep
(—) Sep, Inf
HOCM (-) (=)
Inf, Lat (—)
HNCM (=) (-)

WR ; washout rate, RD; redistribution, Sep; anteroseptal wall, Inf; inferior wall, Lat; lateral wall.
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Fig. 1 Case 1 (31 y.o. male, HOCM).

A:

B:
C:

D:

Initial Image with background subtraction.

Delayed Image with background subtraction.

Circumferential profile curves from initial image (blue line) and delayed
image (green line).

Circumferential profile curve of washout rate (yellow line). Two circum-
ferential curves (red and blue line) defines the limits of normal.

Normal washout rate and no redistribution are shown.
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Fig. 2 Case 2 (54 y.o. male, HNCM).
Reduced washout rate and redistribution are shown in the inferior and the lateral
segment.

Fig. 3 Case 3 (48 y.o. male, APH).
Hypertrophied muscle and relative lower washout rate are shown in the apical
segment. But, normal perfusion and normal washout rate are revealed.
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Table 3 Comparisons of clinical findings between nor-
mal washout rate patients and reduced wash-
out rate patients in HCM

Normal Reduced
WR (11) WR (7)
Case (%) Case (%)
1. Chest pain 6 (55) 5(71)
2. Hypertension 2 (18) 4 (57)
3. CTR (%) 50+4 50+3
4. Type of HCM
HOCM 4 (36) 2(29)
HNCN 5 (46) 4 (57)
APH 2 (18) 1(14)
5. ECG
LVH 11 (100) 6 (86)
GNT 6 (55) 3(43)
6. Exercise
Max HR 141+12 1274+13*
ST | (>1 mm) 5(45) 2(29)
7. Af 2(18) 1(14)
8. Holter ECG
VPC 1(9) 1(14)
9. UCG
1VS (cm) 2.0+0.7 2.0+0.7
1VS/LVPW 1.740.6 1.6 +0.4
LVDd (cm) 4.2+40.5 4.3+0.8
10. Cardiac Cath.
LVEF (%) 76+8 7647
LVEDP (mmHg) 19+6 16+6
*p<0.05

PAK FEALZe L. WR b [RIF C AR I il % 7%
THIEWBHNTH - 7.

V. & =®

HCM (281 230X, MERIENE > X400
HEMERTH Y, ERZOBFICONT, £
WL dH 5. Maron 6943, HES B IKK % O
BWODGHEE 4 -7 HCM 72 & L, *
OHRT, DFEEORKE LT, LIEXKICHE &
PEER O A+ 5 e i, EEIRER, small vessel
disease, & spasm, & Ifil £ L8R X 5 Hypoxia
I EOREE ¥ X . %7, Pichard 593,
myocardial squeezing # HCM §|ic &F LT RL©
bbHERRI, R—v v TARBEOFETHEEDIK
TRUHREORE LBES L TV 58D, Bk
XY, BEIREY T3 b b i D Lo 2Er

gL LT, EBAMOHY T B RE S b,
Pitcher &V i, EBHAROHHY v F TR M %
7k L7 HCM o> 10 5]+ 8 f51] (80 9%) {2 adidi & 38
o, MFEOKRKFE LT OB #Ex . 4RO
BT, EoMBz6FTH Y, T0HDH 44
(67%) IHafiw #3871z, L L, MmzmsLicll
Elohc, Bz @Rnlcoix 4l (36%) L%
zsmote, AR, OFFRMOBR®E UTH
SAFTROEA 1 WR #8Et L7z 23, 18§t 7
i (39%) TIEF 238, £ HT4H](57%) i<
Hofiz@oic, LEX D, WRIKTOJKKLE L
T, DHELAETEZONDD, BAMERS
Wb HBZ LY, HoEKRLBET ZLE
BhsdLEbh, LiL, LR LK
B, MEMcENRL, -V ALK
BRTEEDORIE R &, SHOBRIMPLEL ED
hiz.

2y (8] o0 Bh A T MATEABIC 35\ T, IEHHIIC
KL HCM fi| ¢, % 7- HCM oo ¢, WR KT
1511 C fe K AT DR O IR & 3B 7. TEHERT,
&S ICRAEIIRTE MBSV TS, WRITHE
PETROMBLZTLLOWME N H 589, &
5T, HCM flicswT, HEIARTRMEHE 2
SRL, FoEE CAD it L v, WRiC
L2 58 r BT LERDD EBbhl.

VI. #& =

HCM 18fflic >\WT, HEVARLOHY v F TO
LAO 45/t % 307 (B RE, FRE, fUEE) i
S T WR &Rt L7,

1. HCM ZEHFEFIC L, BKARREO.OH
BOAEEAKEZRD .

2. HCM 75 (39 %) 163RAL (RiTEEHRFE S AL,
TBE S AL, HUBE 6 BRAL) T, WR KT 3807,
B AEIE, 641 (339) 9 AL (Hij BE H [ 4 38 4L,
TBE 3 ERAL, fUEE 2¥AD) THHH, ETO D H 4
] 6 T T, WRKTF & —F L.

3. HCM o WR {K F # Tix, WR EHFHIC
LT, BKARREOOPRTAHE L IKE LR
7. UL, MoBERIETRICELZRBD Lok,
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Ut, HCM filTH#4Eic WRIKT # 38
7z. WRIETOJREE LT, TR Lo
BENEZbN. 7z, ESHARO LB, —
EEETHVLERD S L Bbhlk.

AWFIER, 2511, HABZE SRS TR L.
X W
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Summary

Study of Washout Rate (WR) in Hypertrophic Cardiomyopathy (HCM) by
Exercise Myocardial Scintigraphy (EMS)

Takashi Tsuba*, Michiko URuMA*, Kunio KODERA*, Kenji OJIMA*,
Kenichi WATANABE*, Yoshifusa AIzAWA*, Yutaka ARAI*, Akira SHIBATA¥,
Motomasa KIMURA** Tkuo ODANO**, Kunio SAKAI**,

Hitoshi HAMA*** and Tohru MITANI***

*The First Department of Internal Medicine, ** Department of Radiology,
Niigata University School of Medicine
***Kido Hospital, Niigata

Reduced coronary reserve in HCM is reported.
Recently, the defect and redistribution in HCM
by EMS is showed as same as coronary artery
disease (CAD). In this study, we assessed WR in
HCM that was used in diagnosis of CAD and
relationship between WR and redistribution.
Twelve normal persons and eighteen patients in
HCM were compared. WR by EMS in HCM was
calculated in 45 degree LAO view and was esti-
mated for three segments (anteroseptal, inferior
and lateral segment). The end point of exercise
was symptom-limited. Reduced WR was below

the normal limits(mean—2 SD). Reduced WR was
showed in 16 segments of 7 patients (39 %) and in
6 segments of 4 patients in accordance with redis-
tribution. Max heart rate at end point in HCM
was lower than normal and that in HCM with
reduced WR was lower than normal WR.

These results suggest that the reduced WR in
HCM may be caused by the regional ischemia and
the effect of exercise workloads must be considered.

Key words: Hypertrophic cardiomyopathy,
Exercise myocardial scintigraphy, Washout rate,
Redistribution.
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