(R #)

EENAMOG Y v F 277 7 412 % A EEEIR
TR OB IR (T % BRE)

ARBL 00 PR fEE* MR SRR RRE FP
fEd k™ K et

g AEBNREESE (LMT) WL MR oMLY CRE TS D, JEBLIILA THEE O &\ R L
OWMIAHEND., £ TEHOEF, OFFEL AL v LMTRE2MIC W T, EBHAROH Y~ F
75 7 ¢ Lo LRI ICOWTRE L, BB PTR & Shb LMT pattern i3 297 (7 41/24 #1)
IR SR, LMT osEE» 90% UL (124) &Rt (1241) Tix, 2oiBFzzhh 587 (7 41/
12 4), 0% (O HU/12 ) T 7. F£/-, AEBIREOFET/H T 5 &L, ThEh 2179 G Hl/14 4),
40% (4 41/10 45]) Td» ~7=. LMT pattern o3z, LMT 0% S L OAEBIRREOFEIC AL Sh
LI LR AN, EEAFIOY Y F 7T 7 4 1cB T, LMT pattern, diffuse slow washout, Tl-lung

1473

uptake Of§IMCHIZ, 2 mm PLEo STICF, KARFEL D O E 2 STHT,

10 mmHg LA _E oI E i

JEDILF 2 HRAINCHIET % Z L T LMT JRE ORI 83 % iz L L7z,

L # E§

FEEBINRE wRES (LUF LMT) J8E 2 H ¥ % i
PEOEBREMBLE D, —Fi TR, EBlRS

A RZAMICE 2P oOMEIFEIN TV,

L7 ->T, EltERICE 1T 5 LMT KL D
BB LV ZzOFEOR EIEETHS.

LMT J85 2 o HICEI L Tix, Dash & ic X %[d]
WEDY v F 757 4 LOBEOBELLKNL »
DOWENRHBD. LaL, WEEIROREES
S OMERE & o%tE A HEEMIC LMT JRZ & it
Lz i3 v, 22 TEE L, OHHEES
BEL7 v LMT S8 EIc oW T, WHEEIAMOE Y v
FITT7 X DRINEEE, BLOPEEI O
T I > W TRRET L 72,

o [ ERER  Y — O
bk [R] NE
P BIREKFEEERE N
ZA 1 624£3 A16H
s At 624E 6 H25H
BIRIFE R RATTHEA A 5-7-1 (& 565)
ENL AR AR £ v 7 — AR B
PR E E

L % &%

w5, TERIS8EE 9 H A 56141 H F TITHEST

LIEBAMOH Y v F7 7740323760 9
HEIRE R TR S h - LMT 8% (BigIEA bt
) 246 T 5. EHEERE A 3 5 104 & %R
BEL LCRAR. LMT oz 3 50% L L&A
e Lk 2o 5 bAEHREEE R Lk
D10 TdH Y, LMT BAER 3 3 HTh -
7z. Table 1 \C&BEIC 35T DIERI D4R, TR %
R

L. % &

1. EEaRNE

EEARE, EXHESNABE T L T4 — 4
(v—Avz2f)) 2Hw, 34528 25 watt 0%
BEpEEi AR L Lic. ARTid 14y 2 L iciilE,
DEMEMEL, HREEKR % F=x v Lk, end
point %, Mo oHE, LEMERE® ST KT,
ThitsE, BLURENMEK GEKTHELERD
85%) I Lz L Liz. Z DR T 20TICI 2-4
mCi Z ik, SOICHRERMRY 1 SiEE AR &
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Table 1 Age and sex distribution in 24 cases of LMT
lesion (without myocardial infarction) and
10 normal cases

LMT lesion n Age (mean)  Sex (M/F)
RCAlesion (—) 10 34-76 (56) 8/2
RCA lesion (+) 14 38-72(58) 13/1
Total 24 34-76(57) 213
Normal 10 4466(56) 91

LMT: left main trunk, RCA: right coronary artery

Fft L itk ic g 217 - 12

2. W®igpHiE

F v 72 341 13 GAP (general all purpose) == V) #
— 2 #3FE L2 v F H £ F(Ohionuclear Z410S)
LAY T4 TR Lz RI 7 — 7 L 8
(GAMMA 11, 128kw) Th 5. #Iisn ik, 1
i, ZERIRHTI45° 3 X 0T70°0 3 Hn s, BB
D 500k v b THIEL. B TifRE, 4
BEfl I, R ma o, O fhifgoRigICE L
7-H[H] (preset time) TfT-7-. F7/z, p-blocker

It EONIRIE, WREMH LY TEXHHRY kL.

3. BOOBEE LVEEEHEDIRE

1) —BERBROBE

P AR I RIRG R L L, B RIS
B —tERIAGRIC & D il o YE 21772 v
CFTS I B LX) ar o — 2 il (64x64
matrix, color displey) {2 5 v~ T, 3 ADERIC X
HRFEAVHIE & L, KBGO, Eifd, 7
BIEHE 45°, 70° D &AGIT 35 v T 4K 5768 Bl IR = fic Sk
i &, FERGEEIREBAL & HE L 7.

2) washout rate DE H

BHRIRTT NS B 2 FID ARG 5 X OV AR
DL a— 2RI T, I T 50 HETC
ROI #3&5&E, ~v7 7 7vy KprEk, HE#RO
J71: < washout rate 3R 789, EFEICE T

%washout rate | 504+ 5% (mean+SD) T& - 7-.

mean—2 SD, 4/ b%H40% LA washout rate
e TR 5 L %, Diffuse Slow
Washout & |E L7210,
3) MEIZHIT S 0TI H£iF
EEAWHEZICR T S ERGO 2 Ca— 2

24 2% 10 5 (1987)

f&ic T, Kushner o,V & [@kkIc, Zfifi%F o
0IT] 5 w7 o MR & CHHRAL (3 > 3matrix) oK
#v o FECRRL, 20'Tl-lung uptake & HH{iL 7.
IEHBEC$ T 5 201Tl-lung uptakeix 27+39% Tbh
—7z. mean+2SD LI E, THbbH33%LLED
201T|-lung uptake # 3w 5 L X, iy & HEL
7210,

4 AFLERICKLHHE

TR IC 12 e T Ak L DT ]
mm Lo sagging 75\ L horizontal ST {XF, 3
X 2 mmpL_E o junctional 7z vy L slow rising ST
BKTFaRTLOEmEE L.

5) EEEBIRBEDOHE

A, EBYARTOERIC X 2 HE

(1) 50 watt DL F T oA & ST (KT (tread-
mill & ergometer M A& IC X v, 5 Mets ([ZiTF
M+ 550 watt 2 FE%EEL L THIV2). (2) 2Zmm
PI_E o horizontal #zvy L sagging ST {K 1219,
(3) 10 mmHg LA_b oo U i 341 fin 1 o 0. LAE
3FEA O H H 2HEALL k& L & & i)
WRIRZS & HE L 7.

B. AL L v F 7T 7 S XD

(1) LMT pattern (Figs. 1, 2) 755 4 —iatEX
it %/ + % 4 »>7. (2) Diffuse Slow Wash-
out # 5t 4 % 1, »10:15.16)  (3) 201T|-lung uptake
DEEE LT 5 Lo70S - Y EIFHAO ) H
2IHHLL A U & & i BIRR A & T
Lile.

C. #aHE

ERoHECEWT, HEIAMOERX, BEU
HEAROE Y v F 77 7 4 OnwFhh—) Th
A i Lie b X, dUERBIIRN A &fE L.

(Dash,1979)

LMT pattern

Fig. 1 Defect pattern in left main coronary artery
disease reported by Dash H, et al?,
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LMT lesion

ANT

LAO-45

LAO-70

Fig. 2 Computer images of thallium scintigraphy in 48-year-old male patient with left
main coronary artery lesion (90% stenosis). This picture shows the typical LMT
pattern.

6) TEBEIRERIC L DHIE
PIEFNC 1T %
Judkins #:ic X v,

DA F—7 VREE, K
-4 Sones 12 X - T 7V,
ATRIRHZ 30°, ZERAHT 60° o A2 S5 i 45 X O
WEEBIIRIESE 2 MifT L 72, SR o 40 Hids X 0k
ZEREE, AHA oLz C 7=, HE i, 3 A0

ERC L v fTbhic.
7 HEteE
A EFARE X unpaired t-test, Fisher’s exact test

ERWTIToe. AEA%ELZ 5% L L.
V. #& &

1. BEHEFNOH Y UFIIT4I2&BEMD
B

LMT JRZ5C 51 % sdlh A WfL\rL[»(] BIW
DY vF I 7412k B &mmf %% Table

21ZRT. LMT /L& 1517 ]@hn OB,
AMPDERB L OCAWODH Y v 775 7 ¢ (3
ds X OERNBE) ofmtRE, FhFER63Y,

Table 2 Comparison between stress electrocardio-
graphy and stress thallium scintigraphy for
the detection of myocardial ischemia in left
main coronary artery disease. The sensitivity
of the latter is superior than that of the
former

LMT lesion

Parameter RCA (—) RCA (+) Total

n=10 n=14 n=24
Chest pain 60 %, 647, 637
ECG 90% 9% 837%
TI (QUHI. ) 100 "/" 79 (/)/0 92 ‘;/0
TI(Quant)  100% 93% s

LMT: left main trunk, RCA: right coronary artery
lesion, TI: thallium scintigraphy

83%,92%,96% Thol-. ARG vy F 75
7 4 T, AEBIRNE A0 5 LR MK

DA DA B, FRICHEERZENC B VT
LN Th oz,
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RCA(=):n=10

ST

RCA(+):n=14

Total:n=24

=

LAO-45 LAO-70

Fig. 3 Comparison of the frequency (%) of defect at
each myocardial segment in left main coronary
artery disease. ANT: anterior, LAO: left ante-
rior oblique

2. —BteRiEfE LU LMT pattern O HER
SERE
AR Y v F 7T 7 1 Ic BT 5l R RS
OB, 35X 00 LMT pattern o HHIEREE %
Fig. 3 1R+, LMT JRAICE 1 % —idtER %
3, AEBIIRREESIHETH S L, RiTEE - fifkE
PG - BTGS2 35 v TT0-1009 & & 4% (p<0.01)

T otzhs, BMBETIZS0Y LKA - 7= (p=NS).

#BlBEDO P T, RALO S AMENLO ST & D RiHD
HE LT Wi s s iz, EsiRme s &
B4 % &, LI X B —iEdE xR o MRS O
FEIHEE o720y, HUBER X OFRETRE Y K
- 7z. LMT pattern HES X, 24 TiF29%T
b otz LIEBIRIREIESPHEE TR0, TH -7
B, SUHETIE21% L KD - 12,

3. EFEEBRFEEOREE

& XL R FIEEBIRIR L &R+ % 87 2
— 5 L AEENRFE O S & O LMT o fgg )i
L D% % Table 3a—c (254, Tl-lung uptake
BBV T, AR ABRVIE SR AE D o .
Tl-lung uptake (¥, fEERKFE & AHFL 72K
PR E A -7z, £, OEXLEE 2mm Pk
O STETFTE SOW LLF<o I mm LLEo ST {§

24 % 10 & (1987)

ToOMBAEDENEL, FHF777 0 ki
diffuse slow washout & lung uptake OS5 bt
B&Ehofe, SHBE GRS LZOE, LE
XK, Oy F757 4L HI290% Eo LMT
PAEEAFL TV,

AR U 72 e B I & % B e BARIR 4 o fi it
Koz Fig. 4 1R+, AROERM, ARLD
Wy v F5 77 45 L0REOKRENE TORH
Rz, FNFN4L6%,67%, 83%Th 7. Hi2#H
HB X% 2EMICEESI L > b, ARLD
H LA HEDOMICITE BN S - 72(p<<0.01).
LMT o g2 18 5390 % LL L o fif & Kl oI 70 1
L, ALY v F 777 4 BLXORAHIER
R CEEEE L h o 2, ARDEK TIRE
F DS DA KA - 72 (68 % vs. 25%, p<0.05).
FiBIRIRE AR L IEADHEIC T 2 &, Af
LEM, AR >F7 774, BREHEOV
FHOMBEER CHEEEI L o7

4. BETIHIROKLE

LMT J5 250 3 1 5 R BIR o #R 3 4 Table
4R F. 2R TRARTTITR OMRE D HER
HIE T2, ERMAVEIE T L, nlliEREs
TR BR TIE, FREN6TY, 19%B IV
57%, 19% L Eh >1-. WA LERHIE D)
DR SFE D - . AEBRRE BT 5 &
TN TR OMRIBRE LK T L s, ZlnlfiEks
Tt LAEL ok,

5. D5 A—42I2& D LMT RZEOFEE

Tl-lung uptake, #HEENAfirE s L O double pro-
duct # Table 5 (27x3. Tl-lung uptake {% 1E 5 #f
ICHRTHEICE (p<0.01), i#B)AfTR I L O
double product i & 4 ICH F KA - 72 (p<0.01).

V. & %

LMT J8451, PHo M0 6 BT IEHIC fER 7
Bt RBTH Y, HIRERZEO b &ICHBIR
NARZCEI D 2O THEEETRETHS L
BHEND X HIC o 2, —F, HBARD
v Fr 7 403, Rt OREOBEREC
EHRERICE S v b Tn3101-18 - %7
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Table 3a Frequency of parameter in high risk coronary artery disease

RCA (—):n=10 RCA (+):n=14 Total: n=24

High risk parameter  “>90 90 a1 290 <9 all 29 <% all

n=35 n=5 n=10 n=7 n=7 n=14 n=12 n=12 n=24
ST | =2 mm 60% 20% 40% 57% 43% 50% 58% 33% 46%;
1 mm ST} =50 W 100% 40% 70% 1% 29% 50% 83% 33% 589%
BP | =10 mmHg 40% 0% 20% 14% 14% 14% 25% 8% 17%
D.S.W. 80%  40% 60% 71% Y% MY 15% 8%  61%
LMT pattern 80% 0% 409%; 43% 0% 21% 58% 0% 29%
Lung uptake 60% 80% 70% 86% 100% 939% 75% 92% 83%

D.S.W.: diffuse slow washout

Table 3b Detection of high risk coronary artery disease in stress electrocardiography

ECG high risk =90% <90% RCA (=) RCA(+) Total
detection n=12 n=12 n=10 n=14 n=24
Positive
BP| +ST)] 0 1 0 1 1
BP| +50W ] 1 0 1 0 1
ST| +50wW | 5 2 3 4 7
all (4) 2 0 1 1 2
Negative
BP| 0 0 0 0 0
ST 0 1 0 1 1
So0wW | 2 2 2 2 4
all (-) 2 6 3 5 8

BP|:BP| 210mmHg, ST} :ST | =2mm, 50W }: I mmST}|<+50W

Table 3¢ Detection of high risk coronary artery disease in stress thallium scintigraphy

TI high risk
detection

=909

n=12

<90%
n=12

RCA (-)
n=10

RCA (+)

n=14

Total
n=24

Positive
LMT+DSW
LMT+LU
DSW+LU
all (+)

Negative
LMT
DSW

all (=)

wm NOoON

- O O

FHREIC 1) 5 EBARMOBER LSRR b5 < #
BEIhTn32819, LMT K24 4 BT
IREBOEGAFLGE Y v F 55 7 + Lo
Dash 5ick VS h TPk, FEBRHD-
B OB & ERHBDEE SR TN BST105-19,

SO NO O

&~ O O

1

LMT: LMT pattern, DSW: diffuse slow washout, LU lung uptake

NN O

—_w0 O

w390 o

—_wo O

w O O N

2L LMT icf3 2 8ER3 ST LL—BELTW
WS, 2 Z TEH LI, LMTHEEICONT,
LMT 0z X CAEBIEES D » A Eic
EREHT, ZORKMEB I URHEEC VTR
L.
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Sensitivity
05| Total (n:24) | 290(n:12) <90(n:12) | RCA(-)  RCA(+)
(n:10) (n:14)

R

-3 86
80

Ja

(W“

A B C A B C A B C

0

Fig. 4 Comparison between stress electrocardiography and stress thallium scintigraphy
for detection of high risk coronary artery disease.
A stress ECG, B: stress Tl-scintigraphy, C: A+-B

Table 4 Detection of coronary lesion in myocardial scintigraphy
in left main coronary artery disease

Qualitative analysis Quantitative analysis
Coronary
lesion RCA (—) RCA (+) Total RCA (—) RCA (+) Total
n=10 n=14 n=24 n=10 n=14 n=24 i
LAD 100% 80% 92% 100% 93% 96 %
LCX 50% 79% 67% 80% 93% 79%
RCA — 57% 57% — 79% 79%

LAD: left anterior descendens, LCX: left circumflex, RCA: right coronary artery

Table 5 Estimation of left main coronary artery disease in Tl-lung uptake,
exercise load and double product

LMT lesion )

Norma

Parameter RCA (—) RCA (+) Total n=10

n=10 n=14 n=24

Lung uptake (%) 36+7* 434 8* 40+ 8* 2743
Ex. load (watt. min) 244-16* 34420* 30419* 63416
D-product x 102 180+47* 170+ 65* 170+ 59* 270465

*p<0.01 o - .
1. LMT pattern [ZDL\T oz ltidbhbho iR L b —8+5%. LMT

—f%iz, BEARRED 5 bERESIREORH pattern X, Dash m#45i333 %I R 5, Rehn,
RBHBEN, Z 0w LMT HEECBWT b—id Nygaard ic X % &, #h¥EN13Y%, 149, TH 557,
HRBEBEPERTITRERICE 2 bh, LRl SEIDFERTII29% ThHotz. % 2HIEHRTE
HEBICBWTOhnwZ ARG TN3ED, WHIH L LT, LMT o328 23909 LL ko i
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BREEFID 50% T o722 L %, LMT BijlyR%E
DHRPIBY LB 1ol LT Hh 5, LMT
RERMMOFEIRREZ AOE+5 2 L 3% <37,
AOHREICHE L LMT OMBENEWE AT
LMT pattern # 2L . SEOKET LMT
pattern # £ L7z D X, 25 LMT %907,
UbEThote. £, ABBRRELABHT S L,
Z DO HBEE 0% H 521 %K TF Lic. AEH)
IRREOEPHC & b 3 Hio#fERICEmLE £,
XM REEELIC K A3 kn Lt Bbh 3.
L7e®3>T, LMT o 5 L AaBiRvmE et
DHFEZ, A7 —roHBRICEELELZTWS
x5,

2. LMT FERHMEDORL(IZDWLT

LMT JREIC BT 5 EBATL v v F7 57
AR BEMOBRHEIZThH o7, Thidé
ROFE (92-100%) L —FK+ 55", —F, LMT
WEX I LD & 3 BEETHIRREOFER
BT 3cvnos s L aRarnhshTE
7257110719 SfRLERIC & 5 BEEEIIRRE O
BRHiz>WTix, 2 mm LL_E o horizontal 7z vy L
sagging ST {KF, {KARHR COFEL ST KT,
STIEToREEN, Affdo 10 mmHg LA E
DUGFEHIMEDETAEEL LTE T s h T
Z12-1a10) ) R X D REORY B i
23% Y, Nygaard &% 2 g8l B & iz Lo L &
BtEE LTnas?. SEogitcd 258N ET
Btk Lic. SEoOFRKR CRAMLERICES
LMT o#H®R1346% CdH Y, Nygaard 5 D 58Y%;
IR Erot. ZTHRARMICZHAWZ O H
ergometer TH Y, fi 5 @ v 7z treadmill & o
ARMBEOHEICL B LNEZLNAEY, Zhb0
AWML ERORECE, AFMDHYyF757
¢ LoFEIEEBIIRAZE © B & L T, diffuse
slow washout, Tl-lung uptake o #h1, LMT
pattern 232 ¥ 5 h T\ 35°7.10,15~18) ARk
FATRrzZhond b 2 EUEERHLTLORE
e Lz, LMTRERBWTZhbDiEEEZH
WTEAINCRET L 72 4513 ) 72 v, Nygaard &
BEoRHEL 776 LBEL T3, bhbh

DIERTRRIHRIIOT Y TH o, AFLER,
BHLGY v F ST 7 4 Bl X 2HEICHS,
iE OMEBHEICLY, IMTHEEORHEK I
46%, 67% » 5 83% IcH EL 7.

kb s, EHAFLHB Y vF I/ I 708N
T, ATRLER, ME, Ofif A —YoREN
2M7$ X O washout rate iz X 3 EEHIZHT, &6
iz Tl-lung uptake #iNx, AP SREHICE
Wi+szZLicky LMT orHEERR LTS Z
LRENT.

VI. #% g

L. OpBEgE % &0F Lisvy LMT JRZ52441 o3t
ARG YV F T 70108V T, 0K
BRHEICOW TR L.

2. FefER TR Cd 5 LMT pattern o B
EabEVEl, LMT OREEBIVAT
PIRRE RO EICELA SN BT LATRRIH
 pal

3. LMT JRE 0 REEER, ARROER,
MmE, BFOHy 7757 1 OREHWFTRSL X
¢ washout rate, Tl-lung uptake 2> 5 FHN>
BAMICHET 2z itk - THELE.

x W
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Summary

Exercise Thallium-201 Myocardial Scintigraphy in Left Main Coronary
Artery Disease: Assessment of High Risk Scintigraphic
and Electrocardiographic Findings

Koichi KiHARA, Tsunehiko NISHIMURA, Toshiisa UEHARA,
Kohei HAYASHIDA, Tetsuya SUMIYOSHI and Muneyasu SAITO

Department of Radiology and Cardiology, National Cardiovascular Center, Suita, Osaka

To detect left main (LM) coronary artery disease
(CAD), exercise thallium-201 myocardial scinti-
graphy was analyzed in 24 patients (LM stenosis >
509;) without myocardial infarction and 10 normal
controls. A high risk myocardial scintigraphy was
defined as follows; (1) a LMCAD scintigraphic
pattern reported by Dash, (2) nonuniform diffuse
slow washout, (3) increased lung thallium uptake
on the initial anterior image. Twenty-three (96 %)
patients had an abnormal scintigraphic findings.
The LMCAD scintigraphic pattern was found in
seven (29 %) patients, all of whom had LM stenosis
more than 909;. Remaining 17 patients with LM
stenosis less than 909 didn’t show this pattern. In
the 10 LMCAD patients without right coronary

artery (RCA) lesion, four (409%,) patients showed
this pattern. But in the 14 LMCAD patients with
RCA lesion, three (21 9;) patients showed this pat-
tern. In this study, a high risk exercise electro-
cardiography was also defined as follows; (1)>
2 mm ST depression, (2) appearance of ST depres-
sion at 50 watt or less exercise load, (3) 10 mmHg
or more decrease in systolic blood pressure during
exercise. Detection of high risk CAD with exercise
electrocardiography, exercise thallium scintigraphy
and either were 46, 67, 83 %, respectively.

Key words: Left main coronary artery disease,
Exercise thallium-201 myocardial scintigraphy,
Exercise electrocardiography.
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