(B %)
REAELEEE & 5 I PR R0 1B31-BMIPP /L SPECT DFRET

20T (M5 SPECT, Gd-DTPA &5 MR AT i & D xtlb——

Bk —* Jig A5 E* Kl B ITH Esgr
e ER* s e BlE R

EBE FEEMIOUHREL 2/-3KE, BIILESEEAL (HHD), (LREEAKELLIHE (APH), AE
KELLEGIE (HCM) O 3 #E8(2 'B-BMIPP /L5 SPECT, 2'TI /[»#5 SPECT, Gd-DTPA & ¥ A% R A ILI8
(MR) O 3 FEOREZ AT L, SREOBEGZZK LOTR % WEBHRGT L. 0% BMIPP I3 3 3%
BEICBWTTI X D A#SAERETA27R L. 72 HCM i3 HHD (2 LIA# 2 £ IET % LR AEE
TR L. Gd-DTPA 2 X A EE4E D HCM 1% <, i, HhRICERIRERL RO S DT HCM D
ATH -7z, BLBMIPP L SPECT DOEFEIK T O BBEMLIZ HCM TIIATBEHR RIS E, APH Tidls
SERICH o £ %<, HHD TIHITTFHM oM Em Lz, DEICE ) HCM 2B W T RACH
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fEE MDY APH, HHD L W EETH A I EAVRE Nz, & 512 2T] [ f5 SPECT, Gd-DTPA
EHBRILE (MR) OBRBEOMAEDEIZL VIREDHE, LAY, MEORE L L)5EE T X HK

tEREZER LN

L U ®IC

JEARLOHRIE (BLF HCM), & I P R 2 (DA
T HHD), X LHIREL Y E T2HEETH D,
FRFHCHEOENIZLT LOESH TII %R,
Z EIHCM ICBIMLED &G % 20 256, HHE
B MBEr BNV EZHIIEETH 5.
'BI.BMIPP /[fi}j single photon emission computed to-
mography (SPECT) (LT BMIPP) (&, LAhAERGEE
RBOWEGEBWEE LT, L EBKRICER S Y,
B CHEED AL 3 HCM2Y, HHD* (2B
THEBMET2ADLIEFHE IR TS, &

* BT RR TR b s = N E
wx 8 { KA L ARbE R
ZfF 84 10H 14 H
w¥RZr 94 1 H28H
FURIEERTE - sSFOHAVEHT 2-35 (& 570)
TRk s =ME

P

2 7k —

(FEE%: 34: 85-93, 1997)

O OB TIEIBHESAILBR (MR) IZBWTH L
HARIE & 312 Gadolinium (Gd)-DTPA |2 & 5 &5
BEATFED HNDBIEF S B 567, Shlbhubiuid
HCM, HHD 24+ L BMIPP /[~ SPECT & [ Il
MY —H—THDOTILHY Y F 77714 LT
Tl), Gd-DTPA 1% MR % fi{T L, BMIPP /[

SPECT TR &, Th o OBAEFEDOFT RO %
MEtd 5 L3, HCM, HHD MR B &5 A50]
B LD THET 5.

II. M¥RBLVAE

B S A 7% 3L EOBIMERE* A LSk
(LLF UCG) 12T 13 mm LL ED LR IRE % 32
% HHD 12 ) (B8 B, 26, FHFEk
+s.d., 54116 %) (KR OHHEE % A G,
UCG I TLEHRE, LRBORBURE, s L
CIIEZMBBAEZLYRT OBV, E
A B e R BAR R D RRIE R 7R TE I X 22T
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Table 1 Patients characteristics in each patients group:
patient profiles

HHD APH HCM
(n=12) (n=10) (n=20)
age (yr) 54+9 63 £ 6** 5116
sex m=10,f=2 m=9,f=1 m=15,{=5
mean BP (mmHg) 125+16* 94+12 8612
IVST (mm) 16+3 11£2%* 19+3

*p<0.05, **p<0.01

DF5| &8 (ZHE U CHMr & N7z Do AE KB L
fE (LT APH) 10 %1 (9 #51, 161, 63+6 %), APH
B HCM 20 B (15 B, 5B, S1%16 %) (Table
1) Zxf% & L7, %7 washout rate (WR) D 4Pz
EFEE LT, EHAE 12 6 4812 %) O
R,

1B SPECT : Tl & BMIPP (L ZC##H 12 111 MBq
% BHE, T1IX 5 40, BMIPP 1X 30 0 & 1,
ETH, JERTFHL 45°, /T planar f£% 1 J5A)
180 sec T2, #t\> T SPECT 1§ % A RIFHL 45°
B IERFHL 45° @ 180° [aldE, 1 45101 50 2, 32
HIETHRIE L7z, 5N/ SPECT#L ) EEHE
TRE (R, TR, KT REETRESO 3 K
Bt L, BEEREGROCIEE L D L0 &
DD 2WH % &4 8, |E, KFEREMMEE
L DLRERE 4 5 BIOFEE 20 SN SEI L, FA
L723 NOBKIEDOEHEIZL D, K55 HED Rl D
HEREREY 0=E%, 1=8FKT, 2=8KK
T, 3=KIED 4 P\ A aT71L, defect score
(DS) &L, DS &% 1 L E#4ERET L HE L7
(Fig. 1a).

%8B, TICEBIEM % MAT L ERIC oW TiX
4 B OBIEG T ZHRHE L LTHIT L2, £
72 BMIPP Tl 4 & DR ER b FERICH#RI%
L, #g L EILES D bull’s-eye map & V) &1KD
) washout rate (WR) &, Fig. 1b I[Z/R$ 9 D4
H D WR % ZhEhke 7z,

MRI : i L 7-#%273 GE 18 signa 1.5 T T,
PV AFRINLLERFEHA Y Y 2a—gki v,
KD R URERENGOER RR HFE, © I —KEEIE 11
msec & L7z, AT A4 AWGIE 5 mm, AT 1 AR

34 %2 %5 (1997)
N
B Gy

basal
short axis

ffo 20\

vertical, horizontal
long axis

mid-ventricular
short axis

(a) Defect Score
S
e

(K2)

WR=Initial counts - Delayed counts/Initial counts in the Bull s-eye images

ﬂ

hotizontal long axis

(b) Washout Rate

short axis

(C) MR

Fig. 1 Methods of data analysis of the myocardial
SPECT and MRI. a) LV was divided into 20
segments from two tomographic short axis
images and long axis images. RI concentration
was scored as four grades (0=normal, | =mildly
decreased, 2= moderately decreased, 3=
severely decreased). b) Bull’s-eye images were
divide into 9 segmental regions (1, 5S=anterior, 2,
6=septal, 3 =posterior, 4, 8 =lateral, 7=inferior,
9=apical) and mean washout rate was calculated
in each segment and total region. ¢) LV was
divided into 5 segments from horizontal long axis
and mid-ventricular short axis images of MRI.
Abbreviations: A =anterior wall, S=septum, L=
lateral wall, I, P=inferior and posterior wall.

Frv75mm, vhY v 2Z A 256X128 12T
Hg x>, —RHOHKET 9-12 MO EIE & 15
72, DWTHKREDH D 0.2 mmol D Gd-DTPA %
Bk, 5% IS L) ERE L. BT LCE
BIIEEREEKTRE Y, AZEFIMIBIT S K
FIBWT IS C Fig. 1c \IRY & ) W25 BT,

ZNEN Gd-DTPA DHEFED A B2 BLE M H E
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HHD 1!

(n=12)  BMIPP

APH 11
(n=10)
BMIPP

HOM

(n=20) BMIPP

0% 10% 20% 30% 40%

HHD: p<0. 05 BMIPP vs TI

50% 60% 70% 80% 90% 100%

Onormal uptake

mdecreaed uptake

Fig. 2 Incidence of decreased myocardial segmental °'T1 and '>’I-BMIPP uptake in each

patient group.

wip  TL

BMIPP

(n=141)

T1

APH

(n=66) BULRF g

HCM  TI

___BMIPP
(n=207)

0% 20% 40%

HHD, APH, HCM: p<0.01 T vs BMIPP

BMIPP:p<0. 05 HHD vs HCM

60% 80% 100%

Onormal uptake

®mdecreaed uptake

Fig. 3 Incidence of decreased myocardial **' Tl and '»I-BMIPP uptake in the hypertrophic left
ventricular segments in each patient group.

L7z. $72 SPECT O 20 43 %* MR @ 5 5[ &
TNEN, anterior=1, 8,9, 16, septum=2, 3, 10,
11, posterior and inferior=4, 5, 12, 13, lateral=6, 7,
14,15, apex=17, 18, 19,20 & xfix & & RI D4EFE
#BZ & Gd-DTPA DRI & DR % H. 7.
UCG : /EZ 555 2 B (OEE B X OGS
), BERE AL E KRG B L OVGSED 4 WERT T X
£ 1) SPECT |2 JE & 8T 20 S0 HIIZ 58], &4
DEEEHY 13 mm LA D4 % JEE & HE L7,
MEETRRAT | SEEH ORI T LR, b
LI HRHERETRL, FHEDOEDORE
ST %, HEROEDREICIL P E % H

W, fElRESR T2 EEEHE L.
. B

a) EHEET

LY v F 7T A FERIKT 23220 7RI,
Tl Tl HHD 12 9 4 %1 (33%), APH 10 5l 6
%l (60%), HCM 20 B 13 #1 (65%) T, BMIPP
TlEENZFN 11 B (92%), 9 Bl (90%), 17 Bl
(85%) Ta& - 72. HHD I{ZB\>T BMIPP (X Tl IZ
W UAEEICERKT 2R TIERP S D o 72 (Fig.
2). KRISLHHIEES & BRI T OB E RS &
HHD 12 Bl 141 5B EE 2 5B 7225, TI Tid
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34 % 25 (1997)

0.8

0.6

0.4

0.2

0

= ¢ HHD
—a— APH

e=tr=HCM

123 456 7 8 910111213 141516 17 18 19 20

Fig. 4 Mean defect scores of 20 left ventricular segments in '*[-BMIPP SPECT of each

patient group.

HHD

HCM

o7 2| -BM | PP

Fig. 5 Top: A case of HHD with a history of congestive
heart failure. Short axis images of the SPECT
showed decreased '’I-BMIPP uptake in the
antero-septal and infero-lateral regions (right).
Whereas °'T1 distribution was almost homo-
geneous except for slight decrease in the infero-
posterior region (left). Bottom: A representative
of a case (18 y, male) of the HCM patients group
who showed decreased 'ZI-BMIPP uptake in the
antero-septal region in the short axis images of the
SPECT (right), whereas almost homogeneous
distribution in the *'T1 SPECT (left).

60

50

(%)

=]

@ HHD
mMAPH
L_Hie]

Anterior and

Septum
* p=0.01 C vs. HHD, APH, HCM

Fig. 6 Mean and segmental washout rate in each patient
group.

18 431 (13%) \ZHEFEIK T % 52%, BMIPP Tid 54
5318 (38%) Tad» > 7. APH O 66 IEIE5H 128\
TI TI 8 4318 (27%), BMIPP 34 43 (52%) T,

HCM O 207 JBIE 531 Tid TI T 27 58 (13%),
BMIPP 104 53[] (50%) Td» > 72. W OHEER
IZBWTH BMIPP D13 ) YL A EE S LMK T
EIRTIHERIEEIE 72, BMIPP Tii,

HCM (X HHD (2t LA BRESRAERE IR T 2 /R
WHRIIHEEICE D - 72 (Fig. 3). BMIPP 2B\ T
£ EIZ BT A DS OFHMEIX, HHD Tt 1,9,
16,8 D EDNEIZKTH - 7243, 4,5,7,8,9, 12,
13,20 z MO SEICBWT b SEE R L. —
77 APH i3 17, 18, 19, 20 D:(VRERIZB VT, HCM
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HHD

(n=12)

APH

(n=10)

HCM

(n=20)

cases

HHD

(n=41) |

APH

hypertrophic

(n=14) |

segments

HCM

(n=48)

®menhancement(+)

0% 20% 40% 60%

80% 100% Denhancement(-)

% p<0.01 HCM vs HHD, APH

Fig. 7 Incidence of enhanced signal intensity with Gd-DTPA in MR in each patient group.

* p<0. 05

0 (mean+ts.e.)

BMIPP Tl

Fig. 8 Comparison of the mean defect score of the
segments with and without Gd enhancement in
HCM patients.

M enhancement(+)
[Jenhancement(-)

IZBWTIE 1,2,9, 10 OFTEE, FRREEBIZHE VT,
% 7Rk L7z (Fig. 4). HCM, HHD ZhZh o
1 #l% Fig. 5 2§, ERIGOCAZOBEDOH 5
HHD OFER T, THXIEFY— % 50% 2 R_ %,
BMIPP CTHijEE, HEES, THRIBER & Lo Mg
BIETA22 7. KTEHCM Tid T1iXIZIZH
— %A% 7R L, BMIPP TIixaiEE, H@shick
IET220 5.

b) Washout Rate

3EABBICBIT A WR 1E HHD 34+ 10%,
HCM 32+10%, APH 36 +8% CHEA* RO %
M o7hy, BREDOEFEE 1260F 12+5% &
BT L3HELABICKTH-72. HCOM T
R D EBA 2 i RE, fEEHRRERICAYS S 5 50 1,
2,5,6 O WR {& HHD 34+11%, HCM 34 +8%,

APH37+9% L FEA%RHT, APH THEDZE
B 2 OB AR § 5 4311 9 O WR & HHD 34+
12%, HCM 29+11%, APH 39+10% T& ) A
BEARBD Lo 1 (Fig. 6).

¢ GdE

MRI 2B WT Gd EERRZ RO L FERE
HHD 12 %I+ 4 #] (33%), APH 10 #l+ 3 f
(30%), HCM 20 BlH 1761 (85%) Tdr -7z, R
RO BRI IZ HHD T3 0aeEr 3, fIBE 1,
APH Tl LRER 2, I8 1, HCM TIIRETEE 8,
B 9, LRER 6, IBE 9 Td o7z, HCM (34t
D2 LABEIC GdBROMBIEI® L, Al
BE HRRERISE RN R A RO DL HCM O AT
&), HHD, APH (3 £ LREHEIHTH - 72,
Gd ZhF: & PRI & DREE A A% &, HHD Tl
ARIE 5318 41 53T 3 431 (7%), APH Tl 14 43
B 2 4318 (14%), HCM Tl 48 43T 26 4518
(54%) THH HOM LBV A B ICBETH - 72
(Fig. 7). HCM 2BV T Gd SR D HH L 72 26 43
] & o> 43 E > BMIPP, TI ® DS * lL#K$ %
&, BMIPP Tid Gd #hR % 328 % #liid 2.1+0.4
(CF¥J+SE), Gd #h# D %2h - FzfH0E 1.1+
0.2, TI TI¥ZFhNZh 09403, 0.4+0.1 TH D
Gd Zh 5§ % 228 5§83 BMIPP @ DS A E &
fli T > 72 (Fig. 8). Fig. 9 |2 Gd YR % A1
HCM O 1 &R ¥ . EZRiEE, LEHR, D0
PRUBARN 2 & AMBI~NBH & 2 A R 2 320 5 .
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Fig. 9 A representative case (27 y, female) of enhanced signal intensity with Gd-DTPA in
MR. Signal intensity was clearly enhanced in the antero-septal region (arrow) of LV
(right). Abbreviations: Ant. = anterior wall, Sep.=septum, LV =left ventricle.

Iv. £ =B

BERELUEHE S BV LA MR ED & 7% 6
BEREEHEE D FFfET A 2 LA CICiRiE S
TWhH, bULbIOEHTYH HCM % & 3 8
IZBWT T L BMIPP OEFEE T ASAHELZ 72
O LN, HCM OHEFRIK T EI O 5 A 2D W T
FOEFRBICEVET LHED 2¥dH 50, A
DY EHTBE L E RS, ®REELE P RES T
WCHERKTOMBBEL S, O RIEFERK
510 DLNFRE/ N b A 8§ — T REERD LGSR RS A
EZWPTHLEVIBREERTLEHRELTY
5. A B O TL BMIPP DERBIKT o H B
FEi, 1,2,8,9,16 % K ORiEEEL X O FRERD 5
BEOHENRDLE L, 51&D2DWT, 17-20 Dl
KR, 4,5, 12 OBBELEPIREAH, L%
BECEC, M T AR TH o7, TID
434 13 BMIPP [R kAT BE RIS b R T 2R L 72
A, THRBEFEID EMET 2R D% <, 4F
ERBICEDR T AMEIANIED %D o7, APH IC
BUTid, ERBRETOREE N SVORES 0
KEEHTH Y, EkOWmE & —FHL /.
HHD Tid BMIPP DK T O B (34 72 v
EDOWED b H LN, SEORE TIRERKTIE
BIOHBMEE &, OB FEE I h o7/, &

DJERIE HHD T3l L 2 BED FREEDE
KT OARDREG S 5, £ DIEBIADERIK TIE
BlcEThiznb—REEZZONL. REIDE
I T O HBIEAIE, HCM &L 254
BMIPP T3 % WIEBI NS h o 72h%, —E DL
AREDOBFEDH % EIEFI T, JLHRERMET %
A, HEHEEY T EMBEOEIIEREL k-
7z. % 7: BMIPP O EFEIC T IS AIRE, TH&EE, L
530 % HULIZ T < oA U SIS O S e[ 1 &
RO, olz. TOLEHIZIBEL D BMIPP D4
BET2ROLH0D, ZO5MIZIIEHIH 5
ZEDRENT, FVTHROBIZBWTYH, TI
2k L BMIPP OEFEIK T DALV &,
MFAL T O HIRITHEAT LT BMIPP O£ 45 H B
THI AR A, TOFRRIILT LS HCM
CHRMTIEZ, HHD KBWTHHET S
EATREN, TTICHE SN TV 28 EROHK
HO 2 EDIF /2. —HF WRIZELTIE, HCM T
DRRFHID 2 WHTUHE L T B L)) i 23
RO, WS I EIEFFREIE RS D0 PR
BSOS LAEICEE L L Twa.
bhbhOETY, 3L ILRICBITAIEE
b —LVEEOFE WR L) IEEEER L
A, 3 BER T WR, RiBE, LEFRIEO WR
BEEABD LD o7, COFRIREOH R, %
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FAR T OA IR Z {, £FTWRAIGEL
TWwb I EaRL, FEEERD FEERD WR 2R Y
Z i, INSOEMIZB VT PEEEOF I kE
AR ESNEI o TWAE I L BRI 5.
L2 LaDSS BT R ZIbIcow T, (OiiEE
BICBVTHEMETILEBEFEIICTT S %
&, SEBIE R L, XY IR ET
H5 . Gd-DTPA (2 CAEZEIC B W THI%E
HIERREE LSS, BOE HCM IZBW T
BRI A LD ZEHHRED SNTWD, 20
R IXTEA S0 1c LT 8 B 5 61, AR IS
el Rt EEETHY, bhbho
FEF T HCM 2B L Tid 20 b 17 BILCEED T
Wb, ZOEHRLLHIEEDE S, SO
FM G, FEDOFER ETHBEY ShTwb
A%, HCM OB A EHEE L T e v, WLAEIC B
WTHOHEMAHFAET S I LIET TS L DHEk
15160 3 1) | FIOHHIE/ N A A F — TR
W, B LB B TEERE B S
EVIIHEY 4 HDH. EHICHHD ICBWTH#E
HEAL LIS O\ EBEIBIE STV LY, A
1 519 1 HCM 12 B\ T Gd-DTPA DA R D
WEOBIEZHE L TEY, Gd-DTPA #E 15 %
B® &V LS RomgI, FE%ES T Gd-
DTPA DV LRI > TWE I LE®E 2D
&, PRMOEREZ X BE)FR % BT S EEED H
%. $7bb Gd-DTPA DEFAN R % B 5 L
(&, IME N 5 MRS~ Gd-DTPA 2% 512
BATL, SOICHEMENNEIT LHEHKL T
BAR D BEEN D L TREMAE 2 b7z, HCM
BV TEENROMBOAMEIZ X 5 BMIPP,
Tl O DS (&R O BB TR & W) & 32
%, Gd-DTPA DiEHF & IRRRRACHESE, M
bR EDEAR L, HCM %% APH, HHD (2
o UREICERR RO Lid, HCM b
AU SR, POILEHTHL I L ERRT L.

V. £¢&¢ 8

1) BMIPP (Z 3 BEICB W T TI & 0 JA# 48
KTFERL7.

2) HCM (& HHD 2t L BMIPP O jif AEJE &
ERETRIAEICKRTH Y, EFHETOLBE
AL HTRE, FIREBICD o L %0 o 7.

3) Gd-DTPA |2 & A E#E S HCM ICHEIC
% <, BiRE, PRIICEEDREZBZDLDIE
HCM DA TdH -7z,

4) APH (ZEFFTRATVTNOMRAE b LRERIC
RB¥ 2 @Em % 2o 7.

5) HHD (ZBIL TIE THXERBET %20 55
x4 7% {, BMIPP OERET b —E MM %
BT, THREEDBREDOZE % B D DAHRDIES
L% 0o,

6) WRIZIEFFICH L 3IFHEDAREICEHER
TRULZAS, REEMCERBO Lo,

P EZh st Ridvihd SHRBICHFRN 2
ZALE XS VEEV AT, BMIPP, Tl, Gd-DTPA 1%
MR ORREDHAEHEIZ L ) B2 HETE S
DHHELT, IRELILBTEIAFHLEEZ LN
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Summary

Clinical Evaluation of '*I-BMIPP Myocardial SPECT in Patients
with Hypertensive Heart Disease and Hypertrophic Cardiomyopathy:
Comparison with the Findings of Tl SPECT and Gd Enhanced
Magnetic Resonance Imaging

Hajime Miyanaca*, Shingo Kawasaki*, Satoshi YoNEyama**, Tadayuki HyouGo*,
Tadaaki Kamitanr*, Toru TakaHasHI* and Hiroshi KUNISHIGE™®

*Third Department of Internal Medicine, Matsushita Memorial Hospital

**Department of Internal Medicine, Murakami Memorial Hospital, Asahi University

IZ1-BMIPP SPECT ('®*I-BMIPP), *'T1 SPECT
(*'T1), and Gd-DTPA enhanced magnetic resonance
myocardial imaging (MR) were performed in patient
groups with hypertensive heart disease (HHD), apical
hypertrophic cardiomyopathy (APH), and hyper-
trophic cardiomyopathy without APH (HCM). SPECT
was divided into 20 segments and each segment was
scored as one of 4 grades (0=normal; 1=mildly
decreased; 2=severely decreased; and 3 =defect)
according to the RI uptake. Gd enhancement in MR
was interpreted visually. A decreased in the uptake of
IB3]-BMIPP showed in 54 of 141 hypertrophic (>13
mm, measured by ultrasonic cardiography) segments
in HHD, in 32 of 66 in APH and in 103 of 207 in HCM
respectively. Whereas 2'T1 SPECT showed decreased
uptake in 18 of 141 hypertrophic segments, in 18 of 66
in APH, and in 27 of 207 in HCM, respectively. '%I-
BMIPP showed a higher incidence of these scintig-

raphic abnormalities than did *°'T1 in the hypertrophic
segments. And also in the hypertrophic segments,
decreased in the uptake of '*I-BMIPP occurred more
frequently in HCM than in HHD. In HCM, decreased
IZ]-BMIPP uptake appeared more frequently in seg-
ments 1, 2, 9, and 10 (antero-septal junction) than in
other segments, but in APH, such decreases occurred
more often in segments 17, 18, 19, and 20 (apex).
Enhanced signal intensity with Gd-DTPA appeared in
more segments in the HCM group than in the APH or
HHD groups. We concluded that HCM had the most
extensive and severe structural changes—including
metabolic and ischemic changes—among three
groups, and that the combination of these three exami-
nations was useful for evaluating the characteristics of
hypertrophic myocardium.

Key words: 'I-BMIPP, *'T1, Gd-DTPA, Hyper-
trophic cardiomyopathy, Hypertensive heart disease.
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