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Summary

To assess the significance and accuracy of noninvasive tests in detecting significant coronary artery
disease (CAD; >509, stenosis), the Master’s exercise test, treadmill exercise test and dipyridamole-
loading myocardial perfusion scintigraphy were performed and their results were compared with
coronary angiographic findings in 60 patients with angina but without myocardial infarction. Among
these, 27 patients had significant CAD.

The Master’s test performed in outpatient clinics had an 859, sensitivity and a 769, specificity
in detecting significant CAD, when the degree of ST depression was equal to or exceeded 1 mm.
The sensitivity further improved to 969, by adding chest pain to the criteria; then all patients with
multivessel disease or critical ischemia were identified by the Master’s test.

Treadmill tests performed after admission had a 789, sensitivity and a 679, specificity. When
the severity of ischemia was judged either by exercise capacity or the degree of ST depression or the
coronary T wave, the treadmill test was superior to the Master’s test. Although patients without
significant CAD had longer exercise capacity and the higher maximum heart rate in the treadmill
test than did those in the Master’s test, these trends were similar but less marked in patients with signi-
ficant CAD.

Dipyridamole-loading myocardial perfusion scintigraphy showed an excellent sensitivity and spec-
ificity; 969, and 949, respectively, in detecting significant CAD. It was particularly useful in dis-
tinguishing false positive exercise results due to left ventricular hypertrophy and coronary spasm
and that in women, from true positive results.

In conclusion, the Master’s test is a simple and useful method for screening CAD in community
hospitals and in outpatient clinics.
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1. Master g OEROREEE (Fig. 1)
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ST depression

Master BH0EX

ST depression ST depression

(20.5mm) ST depression (2 1mm) (21mm)
N (21 . and/or d/
mm) ST depression Coronary T Cir::sto::ain I No CAD
401 (22mm) 4 Single VD
Multi. VD
30
Positive
20
10
i
V
o .
20
Negative
30
40}
CAD
Sensitivity 96% 85% 59% 89% 96%
Specificity 39% 76% 97% 73% 67%
Multi-Vessel Disease
Sensitivity  100% 93% 67% 93% 100%
PTCA or CABG
Sensitivity 100% 92% 62% 100% 100%

Fig. 1. Sensitivity and specificity of the Master’s exercise test by various criteria.
ST depression equal to or exceeding 1 mm is the most reasonable criterion. Sensitivity improves

by adding chest pain to the criterion.

CAD =coronary artery disease; VD =vessel disease; PTCA =percutaneous transluminal coronary

angioplasty; CABG =coronary artery bypass grafting.

2. Master Bfj& treadmill BEOHE : E&F
wsh & R (Fig. 2)

Master Affit, FHREOAVEETI4HLT
J; DI R BIE D T, TEHAEERE T 3 6539
DT, & bic single AR cHIE L, EHES)
e s h2h 28+054, 28+054ThH
-7z, —7%, treadmill BFHFTiX, FRED R WE
T 27l 17 ] (52%) 237 S3LA E DO AFTHF]
HTholeDilx LT, IR TIX 27 it 25
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R THEICEN - .

AR O LERE=%—»EFbhi 20 f]T

BRAOHEREZHEBE L. BREORVWETE,
Master BT 125+18/4yiz%t LT, treadmill
AR T 1492 13/4r LOASAMEM L 7223, Rk
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ZERE T Master AR T b B+ RAR &2
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3. Master &L treadmill BFFOHE: BTHkE

g (Fig. 3)

Imm P ko STIET &tk &+ 5 &, Master

ARLER TIEZME 85%, #RHE 76%, tread-
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Exercise Duration

10 CAD(-) CAD(+)

min N:33 N:27

L/

L _NS——

——p<0.01——

Maximum Heart Rate

bea/tz CAD(_) CAD("')
in N:10 N:10
150+ M
100+
‘-p<0.01" r_NS__l
——p<0.01——
50

M-ECG T-ECG M-ECG T-ECG

M-ECG T-ECG M-ECG T-ECG

Fig. 2. Comparison between the Master’s and treadmill exercise tests in respect to ex-
ercise duration and the maximum heart rate.

Treadmill exercise duration is significantly longer in patients without CAD than in patients with
CAD. The maximum heart rate is significantly increased during the treadmill test compared to the
Master’s test in patients without CAD. In contrast, there is no significant difference between the two

tests in patients with CAD.

M =Master’s test; T'=treadmill test; ECG =electrocardiogram.
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4. Master Hij& treadmill EFFOLE: EEE
il (Fig. 4)
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# 78% ThHH, WTFHLEZMHNET Master
ARLERE Y VERTWEE. TRLLEEED
SEffiizix, Master BFOER L v b treadmill &
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5. Dipyridamole g#.0852 ~ F 0k (Fig. 5)

Dipyridamole &#f.LMF Y v F Tid, 28 fiicH]
W RBEBRERE L, 1 FloBERYE L 2 5l oHBE
xR, EHIE ODHIREE B 96%,
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(Table 1)
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— 970 —



ST depression

Master A fin( E X

ST depression and/or Chest pain

(z 1mm) (21mm)
N
30 1
20 ’ 7
Positive / /A
10
M-ECG T-ECG M-ECG T-ECG
10
Negative
20
30
CAD
Sensitivity 85% 78% 96% 89%
Specificity 76% 67% 67% 55%
Multi-Vessel Disease
Sensitivity 93% 93% 100% 100%
PTCA or CABG
Sensitivity 92% 85% 100% 100%

Fig. 3. Comparison between the Master’s and treadmill exercise tests in respect to sensi-
tivity and specificity in detecting significant CAD.

The Master’s exercise ECG in outpatient clinics shows a slightly better diagnostic accuracy as com-
pared to that of the treadmill exercise ECG after admission.

Mg & £ > TR Y, WTFR GO Y T i TR
HEXRBGBRIFHHE S N
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#—% i (Table 2)
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N .
20 ST (d;ezpn::ssnon Coronary T No CAD
Single VD
20 Multi. VD
Positive
10 1
M-ECG T-ECG
? e y
. . 7
Negative
20 1
30
40
CAD
Sensitivity 59% 63% 48% 67%
Specificity 97% 91% 94% 85%
Multi- Vessel Disease
Sensitivity 67% 80% 60% 87%
Specificity 84% 82% 87% 78%

Fig. 4. Comparison between the Master’s and treadmill exercise tests in respect to detec-

tion of multi-vessel disease.

The treadmill exercise ECG is more sensitive in detecting multi-vessel disease.
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Master AF#7.0ER T 70%, treadmill A#.0ER
< 95%, HEH Tix Master AFLLERT 4%,
treadmill BFOBRT 56% Tholz 8L L

TW3D (7272 L#%1F 0.5 mm LI ko ST ETF
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N
30+
Reversible
Defect
(+) 20 4
101
—0
10
Reversible
Defect
-) 20-
30 A

Master EHOER

CAD
Sensitivity 96%
Specificity 94%

Multi-Vessel Disease
Sensitivity 100%

PTCA or CABG
Sensitivity 100%

Fig. 5. Dipyridamole-loading myocardial scintigraphy.
An excellent sensitivity and specificity are obtained by dipyridamole-loading myocardial scintigra-
phy, which is particularly useful to exclude false positive cases in exercise ECG.
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% leBz &, THROEWHAANIZE T two-
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EZxbh5.

—RICEEEBIRAE L "R+ 5 IR L LT,
EEAMICL 5 B2 3FmE ST ETF,
downsloping 7% ST {&F, /K#i/k ST & T,
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Table 1. False positive or false negative results in the Master’s exercise test

M-ECG T-ECG D-Scinti

b ST Cor T Pain Duration ST Cor T Pain RD
False positive (N : 8)
I.W. 50M LVH ¢ ST-T change + — — 3m - - — +
K.N. 60M LVH & ST-T change + — - Sm - - — —-
K.Y. 67M LVH ¢ ST-T change + - - 2m +H - + —
M. T. 48F Variant angina + - — 7m + - — -
S.Y. 54F Variant angina H(T) -— - 9m - - — _
Y.O. 54M sfo VSA + - — 4m + + — —
T. 1. 5SM sfo VSA + + + 6 m + + + —
M. N. 61F Women’s positive + — - 9m + - - -
False negative (N: 4)
Y.H. 43M 1VD, OMI (Lat) - — - 11m - — - +
K.O. 60F 1VD + - + 6 m + - - +
H.K. 70F 1VD + + + 4m + + + +
Y. T. 5M 2VD + — + 3m + + + +

Dx=diagnosis, LVH =left ventricular hypertrophy, ¢=with, s/o=suspect of, VSA =vasospastic angina, Cor T =
coronary T wave, RD=reversible defect, OMI=o0ld myocardial infarction, ST=ST depression.
H:=22mm; +: 21mm; +: =20.5mm; 1 : elevated.

Table 2. Discrepancy between the Master’s and treadmill exercise tests

b M-ECG T-ECG D-Scinti

* ST Cor T Pain Duration ST Cor T Pain RD
M-ECG (+), T-ECG (—) (N: 7)
I.W. SOM LVH ¢ ST-T change + — - 3m - - - +
K.N. 60M LVH ¢ ST-T change + - — Sm - — — -
M. T. 48F Variant angina H(T) - — 9m — — - —
S.Y. 54M Variant angina + - - 7m + - - -
T.S. 56M 1VD+VSA + — + 5m - — — —
T.Y. 64M 1VD H - + 3m - - + +
K.U. 66F 1VD + - + 2m + — + +
M-ECG (=), T-ECG (+) (N: 7)
M. I. 32F LVH ¢ ST-T change — — — 9m — — - _
S.M. 55M LVH ¢ ST-T change — - - 7m H - — —
S.M. 53F sfo VSA =+ - + 5m + - - +
N.K. 57M sf/o VSA + — — S5m + - — _
T.M. 59M sfo VSA + — - 6m + — - —
H.K. 53F Women’s positive + — — 4m + + - -
F.M. 53F Women’s positive + - + S5m + — - —

Abbreviations : see Table 1.
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EXOEPEALTVD E WD Z LI ERIRLY
B, BERBEL OEHFTEHEh T3 Mas-
ter AFMOERS, 27V —=v /B LTRK
BHWBREL D sRERLEx L.

EBARBESE R T HEE LT, EZR
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YR, {&HY v aMEERENESNTE YL,
AEREO L WESBEEROERN T, LIl
ST BIVXFERENBY (BEEL VI EEIE
gThunhrd Lhkna). SE0 Fxs 0 RHFT
b, EEEX, ot TREIBEERTRO 3K
BRTholk. —F, BELVLULPEERERA
PHRBIC X 5 ATATFITIRBRERTR L A5

Master AFLOER

TN ER, SERECMITHERERSZ EDE
EFTRERCEhEELLNS. BEEFITR
KBS OF THRFEEZRIL, AHOHY v F LB
HThsoiIcR LT, BEESITEIZL IWEE
v, ARG Y v F CRAIPEERBESFER S
THY, AWML 2@BOFRIEELFRLE
zbh5. Master HHHLER & treadmill A7
LDEROR—EFliz>nT b, EREK &t
HEREN I KERTH Y, 2EOEGHAMCTRE
BRI &R LICHE, ARUHY v F 25 BB
Blors 2l FicFRA & Bbh 5. Dipyrida-
mole HFLFY v Fid, EBHAMOGY v F L
REUEOBHIEEZ RTLEh TR YD,
% DEEF 2R BOMRETORMNTY, BT

|Master ECG |

Strongly Positive

o

Strongly Positive

.
—

Negative Positive
//// [::iiifj
Treadmill ECG
Negative Positive
c-=""
LMyocardial Scintigraphy ]
Negative Positive

Iﬁoronary Angiography

Milder or No Lesi

|

,ﬂedical Treatment—l

on

/\

Severe Lesion

|

[pTcA or CABG |

Fig. 6. Strategies of diagnosis and treatment of ischemic heart disease.
The Master’s exercise test is a suitable screening method in detecting CAD. Further examinations
should be considered in positive cases and medical therapy can be applied in cases with the nega-

tive results, but having chest phin.
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H 90% - # R 5% LREFRBEEZ RLTY
Y. AFTREIEEN (M) < A0HRBIC L 5
EBNHAREIRT (A1) 2 E B h sz L i
P, EBARHLLER OYE RS OB
ERLBEbh 5.
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Wigstx Fig. 6 1R Lz, SRRk T o
A7 Y —=r7#L LTk Master AFOERT
+HaThHY, B Cmm P Eo ST KTFRE
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2 v b e — AV RROEE, MfTHEEFOBEE R
35, 1~2mm o ST KT % 723 ¥ F%
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MY v F I X ARG ORIV W LB T D
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TERHEHEPOE PR E 22\ LB O EEIRIRE
BESITEBRATE R WD, EROBLESL L
SRIECT EKYBEOERE BRiAFTRETH 5.
5 LicERlizet LT, ergonovine AL 3
B OFRENLENENCOVTREROHN
5Lz 5Th%. Ergonovine HFALT LLE
ERBELZVZ RV 72w, ABEF CRERD
EX<> Holter .LERCRMMEELERH LER
Do IEBNZIR Y, BRAVZEIO BRI TR er-
gonovine A& HEITLTW5.

&

BEIRRENPR 7 Y —=r kL LTD Mas-
ter AMOERIOF A LIRA %, treadmill Aff
LER, dipyridamole ARIMET v F Lxtibik
L, UTofmsHohl.

1. 4T Master AHLERICY 26ET
BIRRE OBEHEE, lmm ko STIKTF%
Btk L35 &, B2 85%, HRET60% TH Y,
ABi& e o treadmill AFFLER O ZH (718%,
68%) 1245 b mERAEZR Lic. [y o F 8% hsk
T35 LRBEHIES A EL, SERERLMLITH
BHlEFRHTTETHY, 22 Y —=v ke

oyl
o

LTEHRLY 2RELLELbL.

2. B#o ST KT, 2mm PLEn ST KT,
gte T RoBiR &R, EEREETFET SR
REBbh 3y, EEEOFEICIE, Master &
FLEM X v treadmill AFFLER OF BENT
Wiz,

3. Dipyridamole B# LY v F TiX, BKRZ
P 96%, #RM: 94% LENBERE LR L.
HICEBAMOERICH LERE T, EEB
K, wEEE il & OEBATBBEMES ORI
DrcERLBbh 5.

-3 #

Master AR EX, treadmill HFRLEX, di-
pyridamole AFELMFY v F, BHIRERE O 4%
EEHEIT L2604 FHEFAZERL) 50T, F
B (>50% 2 ; 27 4l) oBWICR T 2%
HREHRELEOEE L, Master AFLEXO
EHEtEE2 SO THERET L 2.

1. 4skgma2rEo Master HFFOERX (1 mm
P bko ST KTF) i< X 20 EOBEREE X, &
= 85%, #RME 76% LBEFTHY, ZORKE
HRIMEOFEREMED L 6% LML, B
AERMATHREA I EFIRHFIETDH - .

2. AkZeg#o treadmill £HA0OER (1 mm
PlEo ST ET) T3, B3t 78%, KR4 67%
Tdh ok, EBhFeErsR, ST KT ORE, &
# T B4 Eic X 5EEEOFMICIE, treadmill
AHOEROFBPEN T W, EBGRRERE K
KROHEZ, BREO L WEETIE Master AR
EX X v treadmill EFLERTEHICKTH -
7R, EREH TR ZOEIRETH T

3. Dipyridamole &#MG Y v F (RIHEX
Big) 13, B2 96%, KR 9% LERIBE
HEZRL, BICEERK, S Rl
X 2 EB AT BB ORABEICER L Ebh
Tz.

PIE, Master A#RLLERIE treadmill AL
BRICH L LBWHEELRL, RESCRF vy 70
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