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201 s
T1 concentration 53
(uCi/182 ml)
Maximal count 55

Total count
of all slices 52140
Totalvqxel {545
of ali slices

Mean count 34

21 % 8 & (1984)
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Fig. 1 Results of phantom study.

GCA-70A) 3 X 18 GMS-90 5 — » MLEEEE %
v, —BE T — 5 IEMARE 4° I L ok EliEY
KT 360° KLY 6 [T, FH0DOKET—%
¥ 64x64 = hY v RITINEE LT, EEEEHI T
el 200T] $#5.1043# X Y SPECT 5 —# #1[¢
£, 5|&#& Planar & (PL) Z{iHE, ZRIFHL
45°, ERIEo 3 HrE L. 0T 5 &
3% 2.5 mCi Th 38, BERBIC X2 A —
F—THIEL, MEOELZEOKRLERL L.

EGEERKE, ETFRET -2 o—MHE:
1T o724, Shepp & Logan ® 7 4 v # — % i\
EEWSETITY, 274 2E 5.4 mm OElH
HWETEGR 2R, CoREECETRONESRLE
BERLE. A=Y r3hiicdzsniz9
ERMERSE AV, RIHIERKT Lk o7k,

2) 77V bLER

ANEFOFREZM X ME 7 7 > b 4 30cm X
20cm) RIZ D7 7> b & (BEE 1 ocm, BERE
182 ml, NEAE 132 ml, EfioE & 104cm o
REERFEAE) 2 AR O EHAWE.

Mazs7 7 > ANIZZER, D7 72 AR
KTHKEL, LT 7 b »BEP 2T E 3
0.291 pCi/ml (&£ 53 #Ci) X Y #5 0.137£Ci/ml (£
£ 25,Ci) FouE L, #hZh SPECT 5¥—# %
IV L. 55 B AN EGIC B W
T, DEHBRKI v NCT S 5% N oS5

vy KAy PETOLHBEREREL, £X74
2 DLMF FEEL voxel 38 X U count ¥ % computer
THH L7 (Fig. 1).

3) BEERAIT — 2 fRAT
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iR, EEEENEG, EERBERRB LV
KEWT B % /ERR L, CRT (16D gary scale
TFEREN 2 EGRIZ B W T, DFEK count @
WY Ny 77T hy Mg, KIuAf K74
VAR LIcboE Ay, BEMRICITo .
(AT RE 53 22 == Rl ook 7 e 14 & L {2l
T35, BELFMOAEMELIT TRV
2)]

ERAE X, i RER 2 A v, £ 5
CRT iz 16 color scale T X -5 T,
ERBLFOEEIRTVS 274 2 HERICES
L, KWTERERDRFA RT, DFRKRI Y
VEDSSY RNy s ST Rhy iRk Y O
SR RE L# D voxel 3%, count ¥xBH L7z,
zhick v, (£=) 2.0/ count (total myocar-
dial count: TMC) ¥ X O (£%) £&.0fF5 voxel
(total myocardial voxel: TMV) Z R ® 7~

X7, DEBRRKICAHAZXBERTA AT, A
iRz 100 voxel @ ROI % & v, 2oHo
count ¥X v, 1 voxel ¥4 7= Y »EHfti count (mean
lung count: MLC) %k 7= (Fig. 2).
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201T] 0% single photon emission computed tomography |z X % #57ERLUMBIED R ET 911

CLINICAL STUDY

1) Myocardial counts and voxels
(559 cut-off level)

Fig. 2 Method of quantitative analysis in clinical
study.
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Figure 1 ({207 7 > b LB 200T] BE 2 A
Z TR O LR BEIRE G, O 1 voxel %7z ) D
K count (maximal count), £ 2 7 A4 % DA
count, £ 2 7 A 2 D4 F voxel 5 X U1 count
(mean count) /=7
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BECRERFILTERLTWS. —F A voxel
WTBERN OUTI EEEICRY A IE—EfEER L Y,
1,5274+47 (EH L HERZE) L 55, Lich-T,
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m)ioicardi{ilvvolume of cardiac phantom (182 m/)

total voxel of cardiac phantom (1,527)
=0.119 (m/)

ORI T 2. oz XY, BEEEICE
Wik, &0 voxel (TMV) #kbd 3 = Lz &
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Fig. 3 Correlation between total count and 201T]
concentration in phantom study.

zZbhb.

Thbb, LVM(ml)=0.119xTMV L/ 5.

bivbhOBE T, 201TI# 2.5 mCi 5%
DEFHRPNZ B 1T % Fz K count 38 X ' count i,
D7 7 > b LBEPY 200T] JEEEAS 0.291 pCi/ml 7>
5 0.824uCi/ml DHFEZH LN BE ZhZhOED
Micdh o7z, LT 7 7y b2 ERBEROE
PRI~ DRI L, 0.291 £2Ci/mi~0.824 pCi/ml
DEERNPEEE DA FF count 33 X UMAE voxel DRk
R,

Wiz, AR L7cZ & < HHREGIC BT 52
count I BEPN 0TI REEZTE L < KB L (Figs.
1, 3),

total count of cardiac phantom
=(1,034 % 201T] concentration)—3955

O EFRARILT B (r=0.996, p<0.005).

ToZ kY, BRIV TER, EE20H
count (TMO) 2 JIFET 2 Z Lic L WY ERELHETO
201T] 2 HE: (total myocardial 201T] uptake: TU)
BHETEZLEXDND. Thbb,

T™C

= 034

+3.8 (1Ci) &7 5.
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Fig. 4 Planar images in case 1, a 41 year-old male with dilated cardiomyopathy. Marked

left ventricular dilatation, right ventricular visualization and apical-inferior &
septal low uptake of 201T] were recognized.

DCM
T.M. 41y.0. M.

Tronsaxiol

R.A.O,

Shert oxial

Sogittol

(long oxis)

Hor izontal
(long oxis)

Fig. 5 SPECT images of the same patient as in Fig. 4.

Transaxial sections leavel irregular 201T] uptake suggesting diffuse low uptake of 201TI.
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DCM

S.U. 48y.0. F.

Trensaxial

R.A.O.

Short axial

Sagittal
(long oxis)

normal control

Fig. 6 SPECT images in case 2, a 48 year-old female with dilated cardiomyopathy.
Marked left ventricular dilatation and septal-anterior & apical low uptake of 201TI
were recognized. There was no right ventricular visualization. Note dispropor-
tionately large left ventricular cavity to defect size and degree.

2) BERARMIE

E  #i

KER 1. 41 5% Gk

Figure 4 » PL TiX, O Efitioar b7 2 b
DL, HROESEANEILK, BEOHEREOH
BB TR TR, HPREo 29Tl ERFIKT
NES b B, —F Fig. 5 1253 SPECT T,
Bk PL priicinz, R e, mikic
MMAREE2 ZB D b, DF2ETo count H K
ThrgEbhS.

200T] {EEER (UR) 12 3.9%, BRI EZLH &
(LVM) 1F 265 mi, WALEFEY 72 Y o 21T EEER
(uptake index="UI) i3 14.7x10-5/ml T& - 7=.

F 72 0% /ifi + 3 count 1.8 L{KMETH - 72,

SERF] 2. 48 5% Zotk

Figure 6 (c 4o SPECT %573, EFI1 &
FERICEH 2 EAZEREORRILR BT D Hh, H
FE~RiEE, DAEBo 2T EFEBET LT W 5.
HEBEOHHIZED bk, URZ51%,LVM
12 222 ml, UI i3 23.0x10-5/ml T& Y, L5/ B+
g count it 2.8 TH o7z,

KEF] 3. 64 5% Btk

Figure 7 iz A& o SPECT #:% 73, WEILK
AR, #iE, HROTEXEIED bR,
MR L O 8 A R T H ok, UR I
3.5%, LVM % 143 m/, UI % 24.5x1075/m/ ©
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DCM

Transaxial

R.A.O.

Short axial

Sagittal
(long axis}

21 % 8 £ (1984)

64 v.0. M.

Fig. 7 SPECT images in case 3, a 64-year-old male with dilated cardiomyopathy. Left
ventricular cavity and defect size (antero-septal wall) were large. This case was not
distinguished from ischemic heart disease.

B Y, LMF /R - G count Hix 2.0 TH -7z,

[ R

DEEFTHRLEZ X 5T, DCM f T3,
SPECT iz W T2plic EENIED TR ED
b>h, ERREMEDZ VRV EAEOEREKT A
W LRIEA 869 (12/14) 1238 b7z 23, JER 3
RREZOBREIIRL, LfAEEREBEEFTZ
Yizhnhole. Thbb, KESEDLALW
2 (24, BHLAUTLRFOBEIZREY AW
iz (11 B, FERRZEZNEIL K2 DCM o § K
DEEFIR Th -7z, ZOFTRIZ X VEF 3 2B
< 93% (13/14) 22 DCM LW T & 7z.

IHD n§if, EZENE O K, L 75 O
BECIIBELREEREREOOICHIET3
L#Exbh, SPECT FRIZBWT I YRE# 7

STEEXEPTFHRINS. FEbhbh o IHD 4
DRRFHZBWT b, ZEENEIEAE TIRIEH 58
ERFEFEDTNVS.

—75, AEBEHHIT 43% (6/14) i@/ S R i
2, FhEMLEZEE D 1% R E = ORE 3 ki
BRETH -7z,

[7E & 7FAH]

Table 1 28R 7 7 v b A EBROLEZ HICE
Blicksir 3, £ELED 200T] #FIE (TU) 3 L
EHER (UR), FHEELHE (LVM), HAr&TH
W72 v o 20T R (uptake index: UI), 1 voxel
W72 ) O DY count fb (0T & 5B THIE ¢
mean myocardial count ratio=MMC ratio), 1
voxel ¥ 7= » D it count H (20T 5.8 T
1F: mean lung count ratio=MLC ratio), [/
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201T] 0 single photon emission computed tomography iz X % IERELOMHE DR e 915

Table 1 Various parameters in SPECT in clinical study

Normal (n=5) DCM (n=14) p value
Total uptake (TU)=
Total my"carf‘(‘)’;:O“"‘ (TMO) | 3 8 (uCi) 81 £ 6 127 445 0.05
Uptake ratio (UR)=—1IMC__ 100 (%) 334 0.2 48+ 1.3 0.01
injected dose
Left ventricular mass (LVM) 141.6-22.4 255.5+54.1 0.001

=0.199 x Total myocardial voxel (TMV) (ml)

TU 1

Uptake index (UI)=
ptake index (UD) =1 U injected dose

(23.64+ 3.8)x 1075 (18.94 4.3)x1073 0.05

Mean myocardial count (MMC) ratio
_MC 1
TMV Injected dose

(27.9+ 4.7)x 1078 (22.4+ 5.3)x1073 0.05

Count of 100 voxels

Mean | t (MLC) ratio=
ean lung count ( i 100 x Injected dose

(10.3+ 1.9)x1073  (12.14 3.8)x 1073 NS

MMC
MLC

Myocardium/lung (M/L) mean count ratio=

2.8+ 04 2.0+ 0.6 0.01

ffi « S8 count He# R I ERERT.

EEFliz .~ DCM <ix, TU (81+6 pCi: 127
+45 xCi, p<0.05), UR (3.3£0.2%: 4.8+1.3%,
p<0.01), LVM (141.6+-22.4 m/: 255.5+54.1 ml,
p<0.00]) IFEICEME T ». —F ULIEE
Flic ) DCM THEIZ [&fE [(23.643.8) x 1075/
ml: (18.944.3)x 10-5/ml, p<0.05] THhH o 7. F 7z,
MMC ratio 1* Ul iZdEWEEE2HT 225, Rk
iz DCM THEIIEETH » 7=,

—7J5 MLC ratio IZIEH ] & o~ DCM TR
BECHMIZSZVEETIEAEW. L2L, O/
Bt » 328 count Hix DCM THS M ICREL 72
5>TW3 (2.840.4: 2.04+0.6, p<0.01).

V. £ ®

[ RBETME]

DCM i3, DEDHLE LIRS : X HRE
EWOKIEDOBHTRED L hEX, YRoZ L
LTy vF 77 2R E, ERALEEROI
ANBHHNE. —F, IHD #i3 UHERBOER
DKL LTHERALESRROLRE &L,
%12 DCM 0311 Y 72 - T i3 il OAFE % 8
BILATRIER S,

DCM & il MHE 0 #ERIE, BEESIRE
EHREERCA ST W 3 23, Bulkley 5i3%
#ak 2ITI O PLETRIZ X Y, FEREMICHEE
PEMNTERZLMREY LTWSB., R IHD 0
WITIOG Y v F 77 AFT R ERKETH Y,
IHD DfkHK g Th 5 FlithUFE T i3 iz R
BB PR h, FTEEDS b EOEOHEBFIE
Bl C O ERERD 4095 LU ki &5 RIBHREZED T
w35, —J DCM 8 fij 5 filic & [FEIERIC EFE R 18
EREDTWBR, 1FEREZOHMBEARREL,
NIz XY Il HE & DERIFIRETH o &
LTW3.
bhbhoREEZELOBME LTS L, K
185IL 86% LEME L o T3, ZORER
# 5 0L L FIRRLERAIRE ©, R TRKE
Z1F0HZTHY, Rk OTILHEY VFS 7
74—k Y DCM & Bt © 851 A5 7]
EThrLEDIhSE. Thbb, RECEELCR
#10 AWEERIROER L EZENIEILK A DCM D
BEFTRTH 5.

—7J Dunn & I3EEHAFR 20T .05 PL 2w
THEOERNER%, DCM 10 flLF CEEFKIES
R, XKIBHH B XU BEIMBSR o KB THD
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LRIBOFTREZ LI EREOL, ME— 0 HER
I35EL KA DCM ] T4 72 hr 272 (1/10) Z &
Thd.

Dunn & O b AEH I i Bulkley 538 XU
bhvbh ok L FET, DCM TiREERKXIET
BH->THLZORENSHBMEETHY, il
CEEKREETL, BtEUFE L BEbhsplo
Fizd, ENICIEDCM BEETZENVWH LT
»5.

Dunn & O#EITH I 5 EEARIC X 5 KA
DR E\E FHY) OREC>WTIRBEEASL
PTIEEVWD, bhbhDEFDOH T, pacingiz
X V.0 E B CHEIT LicEEER T, EEH
A% control L HERFERFIZE[N L b ofcz b
X, FEDHELBHAT 2 —2oDFrnY L3
A Livien.

FE#HICEL T, EXEORHREL T
—fl b HE & 3, DCM #iTix 439 i HEL L,
—ODHEHMFTRTIEH 52, LALREBD 5V
fEmERETOHEL, HEHLIEVEV.
—7J, Bulkley 5%, HFEHLKE—>DOREHAIFT
RELT@BRTWS.

[ERET/ME]

I (coronary blood flow=CBF) Z 7z iZ.{>
AR ZNET 2 HERELBEREAT W 39
2B, WERRHEILSN LD RV, FOHT,
K @EEEE Ay, Z000HERE (UR) 2 CBF/
CO H (CO=cardiac output: [3HE) & LTk
»BEHERDS.

Sapirstein (2 X 5 &, K REFEIFHFERE%,
CO DRI I P - T g I B & h
(indicator fractionation principle) = @ ¥ % & B
L-—C 52K11), 86Rb12), 201’1"]13,14) T UR 753?&”"‘;&?&( n
TWnW3.

201T1 » UR oW Tix, AH 523,

_ DfERic ROT %3¢ L T4 7 count

% 1[0 Tl POBRREER 02
BFiz 817 % count

LT PLEMGHAIL, THFBEFA T 4.0+
0.5% DER*BTWVWB, 0%, KMELL

21 % 8 & (1984)

RO FETRHE L, REFRFIER A T 349+
0.45% DREEIEY LTW3.

[bhbhix, SPECT #fv, 77> & EEk
L, T ERLHEBIGEHEELFHE L,
HOPLHRAELTEWEEERTHRLTUR &
WEL, HonHELEIRLRVRES.

PL % FlvT UR 23T 2454, Hohik
count I EHIAIRIC & B HER T TV W,
SPECT #fiWicia, AL—Y v/ i X EfgiL
HIC X % count FDOEL 2 EET B LEND 3.
LHLl, 77 MAEBRTRLEXDIC, BHER
T LB IEREIC 20T D NIREE 2 B L,
bhbho FEIZ X->Th, 0T (EX) OHE
BRER LV UR HBJEFRETH 3 LHERITE 3.
FHE, bhbhoFETRkD LELHBEER A UR
1%, 33+£02% T, FHOH, KHELORBELE
RODEETIRXH D, EWEEE->TVSE. R
RIEMEERTOIX, AED 0TI EIRZ BRI LT
Walknnd L.

ASREIOKRE TRBINFERETES, 77 b
A8 L UCNETRERICBRIRAfTODRA TS b0 L
Zi LTRAM LA, BEEIRRINMECLY, &
BICIERE 200T] $EEE, fRECER ORI ENTIRE &
ndBbhs.

WIZEZAZOHE (LVM) (m)) ORIETDH 3
A3, Tauxe %, SPECT ic X % organ volume @
HIEEERT, voxel ¥ L organ volume (ZIELA
+TBZLEREDLTVWS. HLOERI, —&
WEET, AEEFEXRICEONDHE G O voxel
BRERICHL LORFEERDLTVI LS T L
BTRTLOTHY, bhibho7 7 b AERE,
voxel ¥ BENIBE O Blbich 2 Y REEZ T
WLNWHZ L THDB. ZOTLERELTEZS
&, SPECT iz X v, BEERFlIIZEWT, Lffi~®
201T] OEFENLDE> TWT b, HEMIEREIC
LVM pEHcE3 tEbh 3.

bhbhiz, DFREEORLZELAD7 7V
FABAFETE Aoz, Tauxe b DERRK
BEL, bhbholEL AL TLYM 0
MATHE & HlT L 7.
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Cutoft level 12 2oWT 4 LARITHREIO L TW3 2,
LVM RIED 7= DI RIEKRD 2 E N METH B
FERENEBITBNT).

() ZZENBORENRTEZZ L
Q) EFELFLBELhIWANS Y b &Ehix
wz kb
bhbhiz, CRT LRFRE W L EHEE AT,
M), Q PR TS IFHET S cutoff level
EREL, 55%7 v AR EBHNEEEEETSE
ThdLEVWIEREEL.

Figure 1 TR+ 7 7 v M AERIZBWT, 0.291
pCi/ml (&5 53 pCi) OEEDORIZIE, ABED—
WICEREXRBFTABED N, Zhloh v b
(55%) TiF, EFMBHALLICHy e LE
2oh3. BEERAICSWTIE, S55%hy hTT 7
v b AEGBO & D, EEFAOREENNKIEG L
5Z33MEWE S ThHB. —7F cutoff level 3
HbEVIVRTELIHRE, NEBORENLTERLA
D, RICERBLOFHEFICIS W TIE, S0%LLTFD
Ay bTER, BLAYARBRIFAETEY, Zhll
Fohy FBRBETHS. Lizk-oTA), @ »
St R T 5 cutoff level 13 55% LwH Z ki
ol

—7%, WEFHCBWTIE, 050"y 277
DY RAy bEToRERERTvA KT 4 LA
CHRBLZLDERAWER, hix, ¥5u A K

ML, sbichy b3 2D, CRT ko
55% hy MGEWHEBRELNE D THB.

Kennedy bic k3 &, EFEADESELHERIZ
92416 g/M2 TH V19, bhbho SPECT kY
KDEDL, FEZRRREWMEE R -TWS (7
2L, bhbhREZELHE M) TRbLTW
3).

PLERR2Z L K, EEA T HERIERIC
UR, LVM 2JIETE %5 L Ebh, RFikic DCM
Flcko i & ik L 2 %4, DCM Tix UR,
LVM QA FICHML TW 3 33, BAEEY- D
OERE (U 3AERETLTWS.

wiz 1 voxel Y72 b o fifi S # count H (MLC
ratio) TH 3 4%, Mo—Eo A OWET, %

KRELTWB LRExRVWAL LAKRWD, JIE
DIEF BT, BREAE»OEXZ LFAT
x3b0LEbN3. B PL OMFTEKIC
BWT, MO L Y ZHEMERET 2 0HE
T, TOZ LT ARBNEST L b RDLE
z2bhB. FlO /- 15 count it & DCM
FITIETFTLTE Y, Zhb2 PL O TES
BT BMEFO LD Z HIEMERRTR (EREZ, O
BoLy) ZMETHH20E L) 8T
BRFLELRB.

Pk, DCM TizBEALLAE %72 ) @ 201T1 $2ER
BREFTL, 7, FEEFMT DCM OFEERT
RORBHEST L3 LEX ORI,

VL #& &

RFEF 21T SPECT 2RV, ERELLAR
fE (DCM: n=14) # M B L O EEM I FHE
L7,

[ RBEF 4]

HROEAREZNEIER, REED 2 IO
FAMDOERET ~KIE, AEEOHiHES IVO—
OB THEFERERAFEATR Th - 7c. Rl
HEORB L OERITIX, REOEEICRHY BN
BNBEIERFTRIC L Y 93% (13/14) 23 DCM L 2
W & 7.

(2 5T 4]

DCM TRIEFE# (n=5) LK,

(1) EZLf 20T EEE, ERERSIVEE
DFBRIAECBETH -1

Q) BAEFFY - Y o 0T ERRIAEICE
ETdHh o7z,

Q) /B Y o R EFRICEET
Holz.

LIk, Z# 20'TI SPECT fific X b, DCM
FREMEORBLEN TS Z LRFETHY, ¥
T ERFHER MO FBHE ST L b Y,
FERICHTIRE L Bbh i,

x ®
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Summary

Evaluation of Dilated Cardiomyopathy by 201'T] Myocardial
Single Photon Emission Computed Tomography
——Morphological and Quantitative Analysis——

Yasuo Futacamr*, Katsutoshi MAKINO*, Takehiko ICHIKAWA*,
Tokuji KonisHi*, Masayuki HAMADA*, Takeshi NAKANO*,
Hideo TAKAZAWA*, Tsunao ITo**, Hisato MAEDA** and Li XUEZHONG* **

*First Department of Internal Medicine, ** Department of Radiology
Mie University School of Medicine, Tsu, Japan
*** Department of Internal Medicine, Bai Chu En Medical School, China

To estimate dilated cardiomyopathy (DCM)
morphologically and quantitatively, 201T]1 myo-
cardial single photon emission computed tomo-
graphy (SPECT) was performed in 14 DCM and
5 normal cases. Using a rotating dual-gamma
camera system, resting SPECT data were col-
lected for 6 minutes. Quantitative analysis of
clinical cases was based on phantom studies.

(I) Morphological features

Marked spherical left ventricular (LV) dila-
tation (14/14), localized—-diffuse low uptake or
defect (12/14), and right ventricular visualization
(6/14) were characteristic features in DCM. Dif-
ferentiation of DCM from ischemic heart disease
by SPECT was possible through the feature
indicating disproportionately large LV cavity
to defect size or degree.

(IT) Quantitative analysis

When DCM was compared with normal control
(n-5), following 3 features were impressive;

1) DCM was significantly higher in LV myo-

cardial 201T] uptake ratio and LV volume than
normal control.

(4.8+1.3%: 3.3+0.2%, p<0.01, 255.5+54.1
ml: 141.6+22.4 ml, p<0.001, respectively)

2) DCM was significantly lower in LV myo-
cardial 201T] uptake ratio of unit volume (1 ml/)
than normal control.

3) DCM was significantly lower in mean myo-
cardial count/mean lung count - ratio than normal
control.

Thus we concluded that 201T] myocardial SPECT
was useful non-invasive technique for diagnosis
of DCM and was with fairly well correlation be-
tween morphology and quantitative estimations.
Furthermore, this quantitative method appears
to be applicable for estimation of other cardiac
disease.

Key words: Dilated cardiomyopathy, 201Tl
myocardial SPECT, Left ventricular mass, 29Tl
myocardial uptake ratio.
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