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The Diagnostic Value of Dipyridamole ®™Tc-MIBI SPECT in the Diagnosis
of Coronary Artery Disease
— Comparison with Coronary Angiography —

Ju It Lee, MD,, Do Young Kang, M.D,, Duk Kyu Kim, M.D.,*
Hyun Kook Do, M.D., Moo Hyun Kim, M.D,,
Young Dae Kim, M.D,, Jong Seong Kim, M.D.
Department of Internal Medicine and Nuclear Medicine* College of Medicine,
Dong-A University, Pusan, Korea

Sang Kyun Bae, M.D.
Department of Nuclear Medicine, College of Medicine, Kosin University, Pusan, Korea

Background : The purpose of this study is to assess the ability of dipyridamole ®™Tc-MIBI
SPECT to identify and localize coronary artery disease(CAD).

Methods : The study population consists of 60 patients(37 males, 23 females | mean age
57+ 10 years) including 30 with prior myocardial infarction who underwent both dipyridamole
9mTc-MIBI SPECT and coronary angiography for the evaluation of chest pain.

Results : The sensitivities for detection of CAD(=50% and =70% coronary stenosis by
angiography) by dipyridamole *™Tc-MIBI SPECT are 96% and 98% respectively, and specifi-
ties are 71% and 73% respectively.

The sensitivities for detection of individual diseased vessels(=50% and =>70%) are 79%
and 90% for left anterior descending artery(LAD), 53% and 59% for left circumflex artery
(LCX). 45% and 53% for right coronary artery(RCA), 64% and 77% for LCX/RCA, 63%
and 72% for total. The specificities for detection of individual diseased vessels(=50% and
=>70%) are 62% and 65% for LAD, 98% and 98% for LCX, 92% and 89% for RCA, 91%
and 89% for LCX/RCA., 87% and 86% for total. The concordances for detection of individual
diseased vessels between coronary angiography and dipyridamole *™Tc-MIBI SPECT are all
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fair for LAD(Kappa=04 in =50% stenosis, 0.54 in =>70% stenosis) LCX(Kappa=0.56. 0.63),
RCA(Kappa=04, 044) and LCX/RCA(Kappa=0.56, 0.67).
Conclusion : Dipyridamole *™TC-MIBI SPECT appers to be an useful noninvasive test

for both identification and localization of coronary artery disease.

KEY WORDS : Coronary artery disease - Coronary angiography * Dipyridamole *™Tc-MIBI
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e A%S Adsted Ao 7R T2 Hake
#5Y xgdEold ot o BYEH HAtolxm FA
AE7 EFE AU TEE R o7t e 4 T
AP Aol w2l wEA HALE Ade7] oy &
Aol Utk AT GdFAE AN EF HY(single
photon emission computed tomography, SPECT)&
ol g dagle] HMEAA Yo r BFY RS
A3t ols A H 98 FAgte=d o] 8
dholgh Y. gL #EW ARG daa A
7ol o]& RS Flst=d Yol dipyridamole
F3h 9mTe-MIBL A2 #F 279 {848 U3
Bz #59 29e 273 v PJESAG

Chat 3

1. ZHaloyat

19921d 59HE 19949 397X FHE FAR
g3 x5 #59 29£7 dipyridamole¥-3} ¥
"Te-MIBI A2 #F 208 A&FHoZ APsn
o] Mol #F 9 $35]% (coronary artery bypass surgery)
ol AHd A¥# ey FF& L A gL 4
608 (2 37, of 239, HA AR 57+ 10(FXFHAD)

Table 1. Characteristics of patients

ANE ddez A A 29€d drisle
BEd FRE WHYE50% )& VELE A
o 42F 0| Ax, FAE ZFEFET oS HY
7$7) 40j0l et 70% o3& VIELE AL W
37U A 2gedoant oS B 7
7k 8ol 50% 71F olde] WARHA = @
AP @ Ago] 187, FEH AFo] 157, AEE
Ago] 99, 70% 71& o) WA AN = 2Ld¥H
Aol 219, FIH H¥o] 109, MEHE F&o] 6
FolAth(Table 1). 30 olA F4H2ZEMNF A
AT 2748 HAL, 20904 2L AN #
S zgd <7 dipyridamole3} “"Tc-MIBI AT &
F 2709 AF A2 1~78U(HT 16Y) olUTh

tlo

[s]
fef}

% ZHA I st oY F #EH
T 2R FEA(HZA : diagonal branch, 7
A : septal branch, &+ A : obtuse marginal branch,
%38l W ! posterior descending artery) o] thaf A]
Z+A A (visual estimation) 2. WHEZ o] 50%
ol B4 70% oAU HALE v #Zd
el grile BAEH Aol Qe Aoz Fost

No. of cases

Coronary anatomy

=50% stenosis

=>70% stenosis

0 VD 14( 23%) 15( 25%)
1 VD 18( 30%) 21( 35%)
2 VD 15( 25%) 100 17%)
3 VD 9( 15%) 6( 10%)
LVG only* 4 7%) 8( 18%)
Total 60(100%) 60(100%)

*Regional wall motion abnormality in LVG but insignificant stenosis in coronary angiography

VD : vessel disease LVG ! left ventriculography
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AL, BT 29 HoAM FE A= vy
S HolAy LAY B HUH 2Ys S

2 Z ¥ 3ol (regional wall
motion abnormalitv) & 2l 3¢ Ao 38 g of
71N #REH dEo] e Aoz FYFHA
o

2. Dipyridamole53} 99mTc-MIBI A2 &7 A7
A 24~48A 7 AEH WERADAH, dFEEA
@A, nitrae$ 8 EE AERA *EE FHsL,
7tHde] F/E SRS 5T TENHAAM 9=
ATt A 94 MTe-MIBI 25mCig A
ARSI 208 F AF, +HE A 92, 2R
FH 402 #9E Aon FohA 4L Ha 4
A|7FE dipvridamole 0.56mg/kg BWE 4% 2 A
A&H o2 AWMFALEIL 3EF ARG F 9o
MIBI 15mCi& Fo3tdon 1 F= A F
dstA APt
FA} 99/ Orbiter 7500(Siemens) gamma ca-
meraZ 455 FFALYEH 455 $AAY7A] 180%
S HAFIAA 2 BAF 44T 4024 32709 43S
“%‘E} 7t BAF 948 64X64 TIEE 2 (matrix)
FH (microDelta, Siemens)oll &3l zt ZA}
Oé“o}"a‘ 3,000%F 7HEE Q] YTe £ A9 (flood
o] &3t #YUA EA (uniformity correc-
tion) g AldE ¥, B} AL E (butterworth filter)
(cutoff 0.5Nq, order 5) & ©] &3t FHAF o FAHfi-
ltered backprojection) & Al 3te], A1 Ao o)
FaRg A7AsAc d9ELS A 9 (reorien-
tation) 3t 1A FA4(6.25mm) e} ©= Aty
FARZE GHAE A%l o] F HHG O ZEE Ce-
das-Sinai Medical Center{CSMC) “i:l‘%?% o] &3}
o 2Eg 2 9% #F Zé9 ¥AE vEde
2EH A FAHAE(stress extent polar map)E 74
1 A7 A& YIS 22819, Maddahis ) A5
£ EdE #3383 A (left anterior descending ar-
tery, LAD) % F3HFH(left circumflex artery,
LCX) ddoHe 12% 14, $Z359 (right coro-
nary artery, RCA) 4ol = 9% 01’3-4 5 Ae
HWAE Hole ASd o]do] e Aoz FA3Y
o T3 #HRAEY -‘478—8— —4 HF5A7F 2E
= I U oA o] o] glchn

source) &

3. X2 B 9 BA

A BR 20 B 28 0 2 ) AE
A% BAY o¥in ¥ HolE #AFYW 2Adey
311.511): \_H?:lﬁil- @Eﬂ 50% o]A}o] 74_?_9_], 70%
°l*‘°1 A2 Urol gugle #FHAH gle

o2 Bt 7zt H&3qr

’é,—E TR 279 #FY 4G ¥ oulg, E
ol g &g #5Y =g HYH 2Yde e
7Eo }04 HEIHG. & AT FF 209 B
THAG BH Rz E FFY Z2FIGFAA 9
e WA A ] AAY, B e WA= o)
gtsttiete A4 2ded 29U 2529
7t de FAE FoAA FHAARL Y o4ty
HEW oo V& o4y #AF A& HYE B
ol &z v &2 Y. AZ #FF 279
HFH A 2HY Folr: BFYW 2FFA 9
mde WA fln A4 2IeFAME o
Bol fle AE TN FAAEY ZE 4dq44
ZI&gk vivte] R AES Bole BAEY v g2
A3t Hr.

WA BE® A% 7He dUE € Solxe
Y Z2AYETE HEOE 8o AEFQed 4
#F 209 AN #59w AE G Jduse
o #FHel F&o] A=(=50% FF, =70%
) s F AAARY AT BEY G4 N1FH
oje] BFAE HWHE Hole &zl v &2 Fo
sa i #59 AF HH9 Folxg Foj
#Edo) Ffo] fle(<b50% BF, <70% )
B¢ AT IR/ 2709 {3 259 994 7Eg
Higte] FFAE HHE Hole $A(EY u g2 A
o3ty ot

LCX 997 RCA ¥9¢& #4 sty gge=
%S W LCX/RCA A8 279 o UEE LCX BE
RCAS] A&l Ye A F 42 BF 20444 Lex
EE RCA B 71E3 ol e F &L Hole
A4 v g2 HYEAIL, Eo]T & LCXY RCAY)
E5 8o gl A% F 4T &5 2094 Lexst
RCA 9FolA 25 7183k vivty BF 2& ¥H98
Holx A% vga Hdydt.

AT 37/ 27078 #5549 2desi ) 359
A% @A YA X Kappa indexE 73t a4
skt

T
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Table 2-a. Comparison of dipyridamole %™Tc-MIBI SPECT with CAG or LVG

CAG or LVG abnormal normal total
SPECT >50% =>70% =>50% =>70% =>50% =70%
abnormal 44 44 4 4 48 48
normal 2 1 10 11 12 12
total 46 45 14 15 60 60
CAG : coronary angiography LVG ! left ventriculography
=>50% . stenosis more than 50% =>70% . tenosis more than 70%
B >50% stenosis
9_4 '?' é El’ S?; [0=>70% stenosis
92 92 92 gg 92
D A B35 2709 A5 A% 2 quE, 83
So, 28 P YAE AT BF 209 B LR
A8 e e 50% 01 WAHEA GdEH
Aol 94%(17/18), TH B AT X 93% (14/15), 50
AE# AgolA 100%(9/9) A1, 70%°]F HAEE
A BdyH AgA 100%(21/21), FEH A&
oA 90%(9/10), A1 E AFNA 100% (6/6) AT+,
AAHY durE 50%0d WAEEA 96% (44/ LENN | e | NER . _ ..
46), 0% 013 WABAA 95% (44/45) AT, WA Y SPS  reiche procuver  acasey

o] BEolxt 50% ol WAYPAA 71%(10/14), 70
%ol WAFHA 73%(11/15) Atk FEAE5EL
50% 014 WAFFAIG 70%014 WAZHA BF
92% (44/48, 44/48)Q1L, S4B ANE &L 50% 1 W
A@ A 83% (10/12), 70% o} A WA E 2HA] 92% (11
Nnogen, dE3gxe 50%013 HEHZA 90%
(54/60), 70% 14 WA E2A] 92% (55/60) ATH Ta-
ble 2-a, Fig. 1-a).

9) AT BF A N BEY AE 7Y o
Ny, Eoly @ AXE [ ATHF 249 AN &
=l A% 7o JueE 50% ol WAHAA
LAD 79%(27/34), LCX 53% (10/19), RCA 45% (10/
99), LCX/RCA 64% (18/28), total 63% (47/75) 3L,
70% 01’4 WAFZA LAD 90%(26/29), LCX 59%
(10/17), RCA 53%(8/15), LCX/RCA 77%(12/77),
total 72% (44/61) ] A ch(Fig. 2).

AN #AEd Ag 7y Solse 50% o Wl
72 A] LAD 62% (16/26), LCX 98 % (39/40), RCA
92% (35/38), LCX/RCA 91 % (29/32), total 87 % {90/
104) AL, 70% ] % W73 § 2 A] LAD 65(20/31), LCX
98 % (41/42), RCA 89% (40/44), LCX/RCA 89 % (34/
38), total 86% (101/117) AtH(Fig. 3).

AN B A% 39 X EE kappa index7}

Fig. 1-a Sensitivity, Specificity, Positive predictive value.*
Negative predictive value** Predictive accuracy
of dipyridamole *™Tc-MIBI SPECT for coronary
angiography or left ventriculography.

(%) B >50% stenosis
1001+ 95 95 [1>>70% stenosis
] 83 83 83 83
75 77
50.»
04 L. B A A i s
sensitivity  specificity ~ positive negative  predictive

predictive* predictive**  accuracy
Fig. 1-b. Sensitivity, Specificity, Positive predictive value,
* Negative predictive value,** Predictive accu-
racy of dipyridamole 99™Tc-MIBI SPECT for
coronary angiography only, except left ventri-
culography.
50% 0] WA HZA] LAD 0.4, LCX 0.56, RCA 0.4,
LCX/RCA 0.56, total 0512 B5 ESk3L, 70% 0%
WA ¥ 2A] LAD 0.54, LCX 0.63, RCA 0.44, LCX/

- 797 —



(%) B >50% stenosis

1007
0>70% stenosis
77
72
64 63
59
53 53
50 45
O i 1 1 1 4
LAD LCX RCA LCX/RCA Total

Fig. 2. Sensitivity of dipyridamole %¥™Tc-MIBI SPECT for
coronary angiography in individual vessels
LAD : Left anterior descending artery
LCX : Left circumflex artery
RCA : Right coronary artery

RCA 0.678 94 % £4tH(Table 3).

3) £ dA7dMe @5 2ded Aol 3y
gx Fdd 294 F28Y A2 £5 Fov)
A3 el dE Aoz TIAI L

HEY 2 2h Juix &
A23ged dREe
dede 278 AYE

F a8 g5y A8 w7y du
€ 50% 01 WAGEA 95% (40/42) AL 70% ©I
A WA 97%(36/37)F 28, EolEE 50% 0]
AW BERA 56%(10/18), 70% o] WA H ZA] 43
%(10/28) o1, 44 dFEL 747 83%(40/48),
75%(36/48)Qom, SAHAZES BE 83%(10/12,
10/12)93 YA =& 747 83% (50/60), 77 % (46/60)
AcH(Table 2-b, Fig. 1-b).

i of

Al L
f=

§ 2 #59 289 Aud 9 4

rhd

B >50% stenosis

%)
(150.- 98 98 [0>70% stenosis
92 91
] 89 89 g7 g
501
ol S \ \ . . ;
LAD LCX RCA LCX/RCA Total

Fig. 3. Specificity of dipyridamole %°™Tc-MIBI SPECT
for coronary angiography in individual vessels
LAD : Left anterior descending artery
LCX : Left circumflex artery
RCA : Right coronary artery

SH3 e vady PYPorN e REg &
JEE AL Y BEA ABo] HAY B
BE7 L+)

x4 3FHoz #2Y & Ak 2 4
e & h=

o] A BHE T FAYLE AR H A
S Holox J2oz WA FZ5o
tAl B3 B7el dAEHE v gl AL %
Hol e ¥ ouAr} B¥n XA FHz)
F47 Bol AW e 948 A7) o3 ¢y g
1990 o] & 9mTc ] 318 o] /| o] sestamibi
(methoxyl isobutyl isonitrile . MIBI), teboroxime%
Wmre F2) gehEol NEEHo AMRH T 9l
Technetium¥E A #3E<] MIBI= PITiIg: 23
WEEE 37 Gonzg JAs FA dA Yolx
Hi He FEE FAE Aoy, 2te] BEE A

oft fo 12
42 £
=
lo
e

”
§

do ¥o fo

Table 2-b. Comparison of dipyridamole %¥™Tc-MIBI SPECT with CAG only, except LVG

CAG only abnormal normal total
SPECT =50% =70% =50% =70% =50% =70%
abnormal 40 36 8 12 48 48
normal 2 2 10 10 12 12
total 42 38 18 22 60 60

CAG ! coronary angiographyv

==50% . stenosis more than 50% =70%

LVG ! left ventriculography
. stenosis more than 70%
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Table 3. Concordance for the detection of individual diseased coronary arteries between coronary angiogra-
phy and dipyridamole 9°™Tc-MIBI SPECT

. . Kappa index Concordance
Arterial lesion - - - :
>50% stenosis >>70% stenosis >50% stenosis =>70% stenosis
LAD 0.4 0.54 fair fair
LCX 0.56 0.63 fair fair
RCA 0.4 0.44 fair fair
LCX/RCA 0.56 0.67 fair tair
Total 0.51 - fair -
gug ot AN VR 6sABAdE AT BF 202 o8 % BEA A% qUE @
ateo] rol A o] wz7le FAA 12403, 54 2.5 Eol% i 19913 Mahmarian'Vol] 93] of g AF516
NZre g o] Ajzhe dEte g4 degd 1 d WEo FEHY UK 0%, Eol% 70% 2 B
oz AW LFE T & Atk £d IAe A mm FUAE 19908 7§90 4 olRE
Wert o B3 834 44 o482 & o). e 183%2 21w g3, 1991d 7 5o o3
425 @49 QoA Benz £8 FAAG G4BT 1%2,7% 590 o8 oW 83%, ol
HAo) 2tz M Eatstelol she MARE AN 95% 2 BRI B ATl E AU 96% (50%

qpslel AFHY T AT AESE A2

]
Aol A 20iTIH o} Oﬂﬂls}xl 23 Aoz Ieya Qi)
&% Fot A ¢ l g e ¥ de
W ol 5t 2A 5} Hoz vs & e
o] E7te] AAt Eﬂ e %%% 2& F Aed
fomz

A
3o Wlde % R “’LZ} AAA,
handgrip® o] UL ¥A HEHYS=Z dipyridamole,
adenosine, dobutamine ¥-3-g o] It} o] 2 & A &
Fojatd 4 g9 AR g8y gRdusy
zpolol whel P AT AR FH9 Aug
e ALY A2 #ARAY JH T SHAA Hol
S0 g dae EE s~su A Fvtehy g
2o dRF7e 29 Fxd whalddte AT
R BRFHAY AU BX9 BFEo 2
34 o121 Dipyridamole S WA T 2 A
A A T2 5 F g B A
DY gAY E FH)HE adenosined HE oA
£ Al 7]+ adenosine deaminaseE 2 A Al#H adeno-
sine?] FEE F7AI713 ©] adenosineo] 8 &
A Eoe] & adenosine & A9 Agsd LEF
2E AGAA #YeHE AT FEE o

WnTC-MIBIE o §3 5 Ade Augol o
oM TIE FAMEg e Aol A ok 0Tl

F HAE), 98%(70% 0] BAL), Eolk 71%
(50%01*0* d2g), 13%(70% 14 282 o
=7F oA A Uit o)y @A #EW 2gso
Agoletatta e AN 2944 T4
FHE Holi dFHoZ 4T HM9
Bt A Y o)y 7
Holzd #5W 2gedozy kg
Agre) HEE 95% (50% 014 H2E), 97%(70%
old FEAL)NI, BEolEE 56%(50% o8 E&E),
43%(70% 014 AR E3] Holmrt Do
2 AFME dPHAR] =FAMAYE B
& FL7E 02 (R A HUAH 2 &
) 1 gAAFEgo g vmIgoy #E A 29

ANZE # Mo woldog ddste #FH
W Ag A=E vedied AR 7|FoR o
SHed Aol Ao EI A= ofE} ¥
# o] 91X (proximal vs non-proximal), Zo|, 2,
Z Ao A 1310114 A 2D A&A0 ¥ £ =5
HERA 9¥E VAER F2 AATE MAnE
#e Hie 71d JoF A3 Y 5 %M
a2 uEEel AFE vl o) A2 A 7
HEH 2g&8 2N FF Fod o] &3
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Eo] F¢=o] LAD80%,83%, RCA83%, 84%, L.CX
72%, 84%, 71%, 70%, LCX 36%, 93%, LCX/RCA
72%, 69% total 71%, 84% Qrh £ AFME o
TEE LAD 79%, RCA 45%, LXC 53%, LCX/RCA
64%, total 63% (50% 14 E28&), LAD 90%, RCA
58%,LCX 59%, LCX/RCA 77 %, total 72 % (70 % o] 4
FHA4)E 2o LCXT RCAVF A "ol Bo)
%= LAD 62%, RCA 92%, LCX/RCA 91 %, total 87 %
(50% ]+ 48&), LAD 65%, RCA 89%, LCX 98 %,
LCX/RCA 89%, total 86% (70% 014 3 8)& o
LAD7} tha HolHr.

B A7 50%9 70% ol ¥
Iq] ;l:_}%uﬂ }_oé%ﬂ- R-IA}O]MOL]. /"51 =3
ol & Bl A7t 4¢ ot 13+ RCAY HE S
BHI, 18¥ LAD, RCAY BMAAS HYa, 28 &
LADAL a}g 3>:0 73»&}1)\71 o 59&_0_1,} ’E}f:’:%‘_ g,l
HAY 294 834 A2FL 29t A2 BF
2704 A ¥ 2
S 287} A9 e 135 proximal LAD 90%,
proximal RCA 90% §2te] A, 18] proximal
LAD 50% H2to] AUtk ol Aol MHY HEA
A Fde] Qo] HEHW ZYEAF 50% o
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Solee dt¥ste AF¥e R
2 d7e 35 299 FFAEE HAAY
#3 Fd(visual estimation) 2.2 HAFPo R
Z2}7te] W ol (variation) 9A7} FAtka 3 Th
225 2 (moderate stensis) oA o] 3
82 olF £9]7] YAME caliperd ©]-& 3
U B3 Zele AFHE | £ FFH #EY

o)

e o gm e AN

oa L o
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[e]

Z 7 (quantitative coronary angiography)& o] &34
FU ABAAARE LS F UL Aok B2 A
SPECTY] dRlx o Holz A Hd 2g4o

T Yot Fadte Aol HE
€ =49 F Ao A Go% 7 7FEA s
95% vs 96%, 5O|E 56% vs 71%) Ho2 AT

= |
s 1
294 AT YTBRAAY §9I8 Lol Yt
N
T

o

A9 BEAzYe oAe hsHolt 47 4
AveFold 5 39 2 A BAT B2} UL
Aoz Az

e =

X

o A

A& L dipyridamolef-3} P"Tc-MIBI A2 &5
2709 B A3 g L ) B AP
T oM L F8AE olruz B AFE
A& &g o}

C =

1992'd 5¥FH 19949 3¥7A] Folign ¥y
Wil F5& Fo2 st B9 29< 7 dip-
yridamole -3} ¥"TC-MIBI 4T #F 27L 371¢
ollol Ald3t 60dlE FHEATt.

d 1

D #59 29+ J44 298 9
PmTe-MIBI A2 #F 279 #F5Y 2 2
AAAH ARE 9 Solxx= 50% ol A
NEo2 d9e W 42 96%,71% QL 70% o] 4
7N1Eo g d9e W 47 98%, 73% Ut

2) BEN 2gEA 9Te-MIBI AZ BF 279
AR B5H G HE9 oUE L EoleE 50%
ol 4 71ZAl LAD 79%, 62%, LCX 53%, 98%, RCA
45%, 92%, LCX/RCA 64%, 91%, total 63%, 87%
A, 70% 014 715X LAD 90%, 65%, LCX 59, 98
%, RCA 53, 89%, LCX/RCA 77%, 89%, total 72%,
86% At}

}o

ot

fu

N
to g lo ot

Q«-L%‘-'rﬂ

‘

3) ¥MTe-MIBI A2 #F 2709 AW 250
g AN #EH A3 FHe X EE Kappa in-

dex7} 50% o]’ 7]&A] LAD 0.4, LCX 0.56, RCA
0.4, LCX/RCA 0.56, total 0.510]13L, 70% o]A& 7]
FA] LAD 0.54, LCX 0.63, RCA 0.44, LCX/RCA 0.67
2 5% Fguh
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