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Summary

In some cases of dilated cardiomyopathy (DCM) perfusion defects are demonstrable by T1-201
imaging at rest. This study clarified the mechanism by which the T1 scan can show myocardial perfusion
defects in patients with DCM by means of T1-201 single-photon emission computed tomography (ECT)
utilizing a rotating gamma camera to assess three-dimensional T1 distribution in the myocardium.
Thirteen patients with DCM were studied by conventional planar and ECT imaging, and the degree
of defects was determined visually.

1. Perfusion defects were observed in 11 of 13 cases (85%,) by planar imaging and in all 13 (100%,)
by ECT imaging. The mean defect score was higher in ECT than in planar imaging (4.15+1.46 vs
2.23+1.46, p<0.025).

2. A comparative study of defect scores and left ventricular ejection fractions (EF) using gated
cardiac blood pool scans established a negative correlation on ECT imaging (r=—0.64), and no cor-
relation on planar imaging (r=—0.38).

3. There was no statistically significant correlation between perfusion defects on planar imaging
and regional wall motion abnormalities as observed by two-dimensional echocardiography (2-DE).
In contrast, most of the segments with severe defects (defect score>2) on ECT images showed high
grade wall motion abnormalities on 2-DE.

4. Both perfusion defects and wall motion abnormalities in DCM may be closely related to the
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fibrosis or scar formation in the myocardium.

These results indicated that T1-201 myocardial scintigraphy, especially ECT imaging, is of
great value in the clinical assessment of patients with DCM.
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YERERL MG E dilated cardiomyopathy (DCM)
ik, ZeEEs thallium-201 (T1-201) 05 o F
75 74— (DY »F) Lk, perfusion defect 3
EFrrEshTnal. Ll 20oBFR X
VEBRMERIE, WEEtoIRitEh T
v —F, EEEEIY V< h 2 T & B TLEE
% (ECT) i, #tko planar gzl L, £ED
DEEEs 55 - L BAAFETH Y, perfusion de-
fect DALE, EH Y & X VREICIEBTE 3 B
Bdb BT, AEoBMIE, ECT X v Bgs
iz perfusion defect # 2.0 MSRER X OVEBEES) &
wWH#E L, DCM icki) 5 perfusion defect o
REZHELPICTEZLICHS.

MR ETE

FHRITEEE R E R BT O T ERE N BE
DB DOFB|P IR L TR2M L7z DCM 13 45 (5
1145, bk 2 4, 4EH 22~63 5%, 4R,
JREE, OERPTR X Y 28 L 7Bl IR AE
(OMI) 5 451l (Bt 4 7, £tk 141, 4Es 44~72 5%,
EH 61 5%), BIVCLDEBOBEEEAELARVER
541(BrE45), Lotk 16, i 38~58 5%, ¥
48 &) nEf 23 flcdh 3 (Table 1).

Dy vF (Fig, 1): LR LY Vv A
2mCi 2#EL, W1I05%XY, HERI v~
# 25 (GCA401) =T, EMHE, LEHL 45, &£
WED 3 HFRmME V&~ 40 Thyr boF—5IL
#£x21TVv, BHEO planar /. o0k, E
BRIV v<h A5 (B LFOV) 8xU04+ v
A UCEE L T 7 — # ALEREEE (B Scintipac

2400) # vt ECT %#ifrL7-. ECT x4k
FEMBGLE L, DBoREZ PO LT1HE
60 #p T 10° §-o, 180° (ZEH% AL 60° > & ARIFHL
60° xC)mElis®, 18HMIY F—&INEE 1T
o7 ECT 0B Ic & EEEMEE A v,
Butter Worth 7 4 v # —%#fFF L 7z. 7o BRI
MEZfTbAl -7, BER S BEIZOmBo
EihoAE % BREL iz RUBESG, SihkEk,
Kl Ok ) Wifg g, zhzh 6 mm HEOLRE D
BiETdh 5. F— FEHTT visual inspection {2 T
f7v, planar 8 Xt ECT jzow<, #ijBE
F&, LrREB, fHIBE, T14BED 5 > segment (24
¥, defect »FEEEIZ L Y 045 3 & T score &
=%1F, total defect score % ZifH L 7=.

RI 7224 : DCM 13§ 12 filicks T
BRI in vivo FRMUERER *mTc 20 mCi &
EL, FHEUIREBICEL 2%, r-r 2 7L, £
it 45° ofrET OERRER 2 X 5 multigated
equiliblium blood pool scintigraphy % f7\,

Table 1. Clinical features of the materials

DCM OMI Normal
n 13 5 5
Age (yr) 44.0+14.3 61.0+12.0 48.0+7.8
Male/female 11/2 4/1 4/1
CTR (%) 57.8+6.72 56.2+4.82 48.2+5.12

Abnormal Q wave 4 (309%) 5 (100%) —
LVEF (%) 30.2+14.8 34.0+184 65.0+6.61
LVDd (mm) 68.8+6.13 61.6+4.72 49.3+3.86

DCM =dilated cardiomyopathy; OMI=o0ld myo-
cardial infarction; CTR=cardiothoracic ratio; EF=
ejection fraction; Dd =diastolic dimension.
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TI-201 scintigraphy

Planar imaging

£ ECT 2 X 3 3E3RELUHE DRI

Two-dimentional echocardiography

anterior LAO-45 It-lateral
ECT imaging
I &Y
. , apex
sagittal transaxial horizontal
segment Score Segment Score
1 ---anterior 0 ---normal 1 ---anterior 0 ---normal
2 ---septal 1 --- just less than normal 2 --- septal 1 ---hypokinesis
3 ---apical 2 --- just greater than background 3 --- apical 2 --- akinesis
4 ---lateral 3 ---equal to background 4 - lateral 3 ---dyskinesis

5 ---inferoposterior

Fig. 1. Schematic representation of left ventri-
cular myocardial segments of planar (top) and
ECT images (bottom).

fixed ROI ki k b ==BRH=®= (EF) &ML
1.

Dxa—KkE (Fig. 2): RENETEERLD
WrBEE SSH-11A AW, WEL = =2 — X
(2-DE) 3R 7mA F74 VABIVOETHT—
Pz lL, ME— K= a—Xiz Honeywell
M4 2FrrLa—F—icky, 2rYv7
F v — MRS L o, BEEBOFHMIL, EEREX
DEEES, PES, DRERD 30D LA, Rl
—FraumEL #ELEMELIC, Fig. 202
<, Dy vF Eo segment IZIIFHYUT B
550 segment % 3R, 4 segment EEES)
Iz> R EMIZ normal, hypokinesis, akinesis,
dyskinesis » 4 Bpt# 4>, 025 3 @ scoring
EITol. MEHAEE, EHEOREICE F R
E, —HEOREIZIE Mc Nemar ofgEx v
1.

5 ---inferoposterior

Fig. 2. Schematic representation of left ventri-
cular myocardial segments in two-dimensional
echocardiograms.

Top: short-axis view of the left ventricle at the
level of the papillary muscle (left) and that at the
level of the mitral valve (right). Bottom: long-axis
view of the left ventricle.
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1. DCM [z EIT B85

1) EFIESR (Fig. 3~7): 48 5%, B4, DCM

DT a— B X 2 BE TR EZBOERA 2L
KEZIFRARE 70mm) & L bic, EELE
bl 3 BEEEHE T AR bhie. fFICTHRET
R segment (< b L, FHE D BEEBIREE 1528
shi- (Fig. 3). —%, planar Bz X 3.0 v
FTlix, BfFE L QIBEIC score 1 DIREED defect 7%
Fovohnl. zhica L ECT cixElikBGas
JUEETRERIC B WT, THRELAEECZhE
Hu score 3,2 v defect 338 & h i (Fig. 4).

Bl oHRET R % Fig. 5~7 ic7x+. Fig. 5 iz
DEREY E 13 colEimTds. LHICH
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cardiomyopathy.
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end-diastole
end-systole

PR O JH0 T /MR AE L TV 5. ER O
RIS T R LR B b hvie o T,
ATk ECT 2w Tilgg s iy defect
AT AL, RTS8 B IR A HEIR
WEATAELE NFE—F LTV

2) DCM oMy i (planar gk
ECT o%}it) (Table 2)

Planar gz 13 flrp 11 45 (85%), 65 segments

1 18 segments (28%) (= perfusion defect »33¥
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Thallium 201 imaging
Planar images (defect score 2)

Anterior LAO 45° v Lateral
ECT images (defect score 5)

Sagittal Transaxial Horizontal

Fig. 4. Planar and ECT images in a case (H.U.) with dilated cardiomyopathy.

i‘!!}‘}?'aiﬂil"\“]l"l

BRI L5 el 8 g 20 2IieE M eE ol 25

Fig. 5. Transverse section of the left ventricle in an autopsied case (H.U.) with dilated
cardiomyopathy.
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Fig. 6. Microscopic finding of the interventricular septum of the left ventricular side in
an autopsied case (H.U.) with dilated cardiomyopathy.
Azan stain; magnification x 100 (%< 0.59)

Fig. 7. Microscopic finding of the posterior wall of the left ventricle in an autopsied case
(H.U.) with dilated cardiomyopathy.
Azan stain; magnification X 100 (< 0.59)
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7 1 r=—0.38 7 r=—0.64
n=12 n=12

6 - . N.S. 6 e p< 0.05
o
o 51 . 5 1
(8]
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(6]
QL
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o

2 4 . . e oo 2 4
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14 . 1 1 .
10 20 30 40 50 10 20 30 40 50
EF (%) EF (%)
Planar image ECT image

Fig. 8. Correlation of defect scores on planar (left) and ECT images (right) regarding resting

ejection fraction (EF).

Table 2. Incidence and distribution of TI
defects by planar and ECT images
in patients with DCM

Planar ECT

No of pts with defect

(n=13) 11 (85%) 13 (100%
No of segments with defect
(n=65) 18 (289%,) 27 (429

Mean defect score 2.23+1.46 4.15+1.46*

Location of defect

Anterior 1 8%) 1 8%)
Lateral 3 (239% 5 (38%)
Septal 4 (31%) 1 8%
Apex 7 (54%) 9 (69%)

6 (46%) 12 (92%)

Infero-posterior

* p<0.025. DCM =dilated cardiomyopathy.

wiohlzolext L, ECT it 13 5|44, 65seg-
ments 1 27 segments (42%) = perfusion defect
NH i, planar g L, ECT cEsfEsIc
perfusion defect 23@i£8 & hu7z. Defect DF2E %
7Y defect score %, planar 3T 2.23+
146 thzoicst L, ECT ik 415+1.46 <,
ECT o5 nEEICHM &R L (p<0.025). 7=
score 2 L) _FooEEE o defect 13 planar < i3 13

B 541 (38%) iz, ECT <3 13 55 11 ] (85%)
1258 i, perfusion defect iz ECT o
F A 5 MICTEEE T o 1-. Perfusion defect o
3z planar b REfic, ECT T T#
BECRLZ KRB bhi.

3) Perfusion defect & £ .0 EE & o 3t
(Fig. 8)

Defect score ¥ RI 7o P4 X o RdiESE
EF roxtib# Fig. 8 255+, Planar T3 EX
DT LK, MEORICHS»REENED bhis
hotznizwtL (r=-0.38), ECT it defect
score r k%= EF L offic r=—-0.64 &M
Bwoh (p<005), £= EF 2#ETF+53 1L
defect score A3 K E WHEEIAED iz,

4) Perfusion defect } [HFTEEES) & D3tk

2-DE iz X » RpeEEsh o BE <X, 13 2
o score 1 DL EDBEEBRELELL. Z0H D
94 (69%), % 7= ¥ 7E K &2 RH 1 segment
R\ 7= 64segments 1 18 segments (28%) i
score2 DA EDOFE D JFPTEEEB RE £ 2L T e
(Table 3). Perfusion defect & BEES) & DXt %
Figs. 9~11 (257 3. Score 1 DL LD EEERBEE &
B+ % segment T 64 segments F1 52 segments
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(81%) TH-7lmicxt L, planar g X8 ECT
{23313 % score 1 UL o perfusion defect %, #
HnFn 18segments (28%), 27 segments (42%)
Tdh o2z &4, perfusion defect & BEFEG)R
HEOMICIBEEDOEEIZED 5 h i b - 7.
(Mc Nemar’s test p<0.001) (Fig. 9). LA L%
235 Fig. 10 jz7x3#n< score 2 DL - od#fvy per-
fusion defect # &3 % segment &, score 2 [) |

Table 3. Incidence and distribution of wall
motion abnormalities on 2-DE in
patients with DCM

WMA

Normal Mild Severe
(score=0) (score=1) (score=2)

No of patients 0 4 (31%) 9 (69%
No of segments 12 (19%) 34 (53%) 18 (28%)
Location
Anterior 4 8 1
Septal 1 6 6
Lateral 4 9 0
Apical 3 5 4
Infero-posterior 0 6 7

WMA =wall motion abnormalities; DCM =dilated
cardiomyopathy; 2-DE =two-dimensional echocardio-

graphy.

Planar image

McNemar’s test p<0.05

DEHEOBEEE) RF 24+ 5 segment x4 T 5
&, planargk T HE O MICHVEIE A R
572 (Mc Nemar’s test p<0.05) oiz%tL, ECT
Tlx score 2 PL o perfusion defect # K4 3%
18 segments @ 9, 13 segments HEEE D asy-
nergy 21, WMFEOMICRFREBEEZFD bR
7= (Mc Nemar’s test p<0.3). Fig. 11 ;3 ECT
{2 38F % score 2 L) Lo perfusion defect & score
2 P EoRSEBIRE & oxtH %, segment FliZ kR
HLieboThHs. ZhEsrdLLREBIIBNT
MRS & <—BL, TR BEERHRE D,

Planar image ECT image

McNemar's test P<0.001 P<0.001
D ---defect

W:---wall motion abnormality
Fig. 9. Relation of defects by planar (left) and
ECT images (right) regarding wall motion ab-
normalities by 2-DE in patients with DCM.
DCM=dilated cardiomyopathy; 2-DE=two-di-
mensional echocardiography.

ECT image

p<0.3

SD ---defect (score= 2)

SW---wall motion abnormality
(scorez 2)

Fig. 10. Relation of severe (score>2) defects by planar (left) and ECT images (right) with
severe (score>2) wall motion abnormalities by 2-DE in patients with DCM.
DCM =dilated cardiomyopathy; 2-DE =two-dimensional echocardiography.
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Anterior

Apical Inferoposterior

LB ECT 2 X B HEFRELUH IE O R RE ST

Lateral

.- defect (score= 2)
--- wall motion abnormality

(scorez 2)

Fig. 11. Incidence and distribution of severe defects by ECT images and severe wall

motion abnormalities by 2-DE.
2-DE =two-dimensional echocardiography.

-+ planar image
FE] - ECT image

McNemar’s test P<0.5

Fig. 12. Relation of defects by planar images
to those by ECT images in patients with old
myocardial infarction.

F#BET 1 perfusion defect 23, zh#hn% &
C3EFICH - Tz.

2. OMI BLUVEREICHIT IR

LERG L Lz OMI 543, Table 1 =55
+Z &K<, ##EE (CTR, LVEF, LVDd) ¢4
DCM L officFEZE A b0, DCM L [
ICEZEILK % - 1EH T H 5. Planar gk L
ECT i3 2R TI1X, OMI BLOERE L
LEEED R WEHLIZ score 2 LU Eodgvy perfu-

- defect (scorez 2)

-+ wall motion abnormaiity
(scorez 2)

McNemar’s test P<0.5

Fig. 13. Relation of defects by ECT images with
wall motion abnormalities by 2-DE in patients
with old myocardial infarction.

2-DE =two-dimensional echocardiography.

sion defect 134U 2 h-7. OMI i ERE
DPEFEEHLIZ—F L T perfusion defect 2358 &
, planar #:38 X8 ECT o perfusion defect o
EAzIE & < —F L (Fig. 12), & 54z ECT o per-
fusion defect DALz —Fk L TREESHREE 34
g&shi (Fig. 13)

— 715 —



R#ER BE, EH @»

e #

1. DCM &Ly v FHiRIc BT 3
planar #: & ECT & oxti

DCM o planar iz 23053 v FRERIZOW
Tk, RERLYVELOWENRHS. Bulkley 59
i homogenous %2457 LBEWEHE
LTwW32s, Dunn 503 DCM 2T %, per-
fusion defect PEREICBD LM LHRELT
W3%. Fix o planar #ic Xz e, 1344
11 451 (85%) iz perfusion defect R » & h,
Dunn oV L EHEORERTH o 2D XD 2k
BozR 1z, Tl image FHE L, O T! uptake
DIREE DFERHHIIE T T d % partial defect % per-
fusion defect IZEGWBEZNENICEVELT LD
LEZ BN

—%, zhxT DCM flicisiy s ECT ick
ZEMARE I R SEOREETE, ECT
E, 13 H|&flic perfusion defect MEFED &4,
planar Iz} U, X Y EHE i< LEEERETO M #ETE

HOEENIFEREhie. & 5T score 2 LU Lo
B\ perfusion defect i%, planar g3 13 ffdh
551 (38%) icE L izmizxt L, ECT <ix 13 f5ig
11 4 (85%) 258 bilz. L7z - T perfusion
defect D HBISRE B X OFREE I, & b i planar g
L, ECT BTk W BETH B Z LAVR
&h, DCM e 2 DEREE 2 RIBT 5 &
wo ECT ofFRMNSTRRER. 20k 5K
ECT iz TERIz perfusion defect 23 &
hame LT, ECT viiBoiciy-2%
BoWiHEE#RTHZ LIk Y, BELHHS X
U background & DEA Y BB S, FHEEAS
X vEAREIcHiHEh, Z D defect DR, JA
BYA, LY —BHRICIERTESI AR TR
5.

—%, ECT iz & % perfusion defect i3 F{%hE
b Bgsh, £ EF BETI 3L
defect score K& { i BHRMMBED bz, #
kv, BxxaxX—gHTHs Tl X308

ECT i, BEBOG» o oIiceE> Tl &
DETAREREATRE I, i EEFHED
WK+ 3EE, ERLH» 60 Tl EEOEKT 2
HEUL+< By, R#MF Eo perfusion defect &
EU AR DS LELERILELZHES
OMI B XU EFHHEExHL L ECT i2X 51k
i, WED WAL T score 2 LA EDEW
perfusion defect I &h ¥, &6ic OMI ©
XTI —3L L T perfusion defect 2332% &
Rhiz. Lih-7T DCM iz, ECT 12X
3\ defect OFFEFER, REFIOHOEBHERE &
RBLTWas b LtEZOLND.

2. Perfusion defect L BEEBNREE L OXTH

A% DCM gtk oLHEE FEE Sh
TV B, EREERSIOL=a—RIiCL3
#watcir, DCM 2T b RFTRREE O asy-
nergy MA4&EU 3 Z LASRERTWS I, Kreu-
len &1 3AERER & v CUHE O £ RIHER
KoRE &7, DCM 16 fijth 10 fli /R 722
asynergy %3, WL LT 2Kk
% fatc, DCM 11 fith 8 f5lic T iy 7 BESES) 2
BEADLBELTNWS. xD 2-DE icXx 3
BT 1345 94 (69%) i/RFTHY 72 & B »
asynergy 2338» b, PEROEE L REROMRER
»Esh. —F4, DCM 233 Tl image |
o perfusion defect DREHE & LT, AT B EE
DOUGEBE, EEIEKICES geometric fac-
tor® QRfER ERHERSh TV B RY, P
HbricEh TN,

AWFZE TILLMF o v F ko perfusion defect &
BEES) L OXFH TV, ZOfER, planar $T
W B & 2 2 B ASER D B b o e izt
L, DFFEERCRIER VS RIC L B X D B
ECT cix, &E o perfusion defect 23EHEIC
B b, OIS B EEER) TR E ICEE
ERTWBZ LR EPHALNER -T2, X BHICH
wl oM RE» s, ECT ickv@Eowohsd
EEE o perfusion defect A+ BEHLIC—EL
T, LR FEREROFEESED bl
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P EofEERE LY, DCM 2513 5.0 0 Rk
BREE OBHEL R W LEERIL S, O oEREY
OFEEE LTEEEE LA, TI-201 #Hwvwi
ECT i1, »»3#EREF L LI VNHECLLZD
DIZERTH S Z L AR E Tz

L2 #

RO ARE (DCM) T, ke T1-201 .0
By v F EREPELES LHRERATVS. K
WO BREEREI S <=7 2 T & W 7L i
ECT %85z ticky, DCM W TXif
D XY ERRAMEBELEREL, XBAOKRKE
Hohrict+szLThs. DCM Blic LT
Ly T1-201 28, @H o planar B& iR
#, Scintipac 2400 iz T.05 ECT %872 X
BoOBEIIAEE L Ssegments (24T, & seg-
ment 452 AERAYIC scoring 24TV, ZDHEHT
HE L. BHd 2FL7— 1y v F 2T,
EZEEBHR (EF) #Rko 7. EEEEHRERE OFF
WO = = — RIS TV, Oy v F Eo
segment {Z3% 5% 5 > segment KXy, KA
IRfgIz scoring #4T - 7=.

1. Planar &3 13 ek 11 41 (85%), 65 seg-
ments 1 18 segments (28%) iz, ECT iz 13
51451, 65segments i 27 segments (42%) 12K
BT shi-. ¥ defect score (% planar
Tix 2.23+1.46, ECT Tz 415+146 <,
ECT o2 EE (p<0.025) cEEx L. K
B DOIFFEEALIZ planar BTG RES, ECT ©iz
®“BTETH o7,

2. Defect score ¢ EF X%t <ix, planar
HBICBWTHL L REERED bR oDl
%L, ECT Tilm#E offic r=—0.64 ofaas»
2w b, defect score 23 K74 5%, EF 13{KfH
ERLTc.

3. Tl image FoKELAEEEED L Oxtt
T, planar $ETII RIBOIAL & BEEB) R DI
£ & DORIC BIF R BEMRD bk o =0 ikt
L, ECT Ti3@EEE o XBE ORI & & E 0L EEE

O ECT 2 & 3 E3RERLUMH IE O fRHE ST

TEENRE AL & DI BEF2BfR (Mc Nemar’s
test p<0.3) @B L, LHERBREEETS
AL CREEB »BEICHEE SR TWS Z LR E
iz

UroiE v DCM <ixgérs TI1-201 0
5> v F EEsEEE «z perfusion defect 34T, #
OIEA L LT DCM icis13 2 RFTH i L n RS
DEENPEETH S Z Lavrah, ECT 3z o
X 5 7 perfusion defect %4t +5% LT, fEH T
FHTHBZ LRSS Wi,
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