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Table 1 Patients clinical characteristics

29 % 11 £ (1992)

BRI BIE R 2 iR L 7e. 7 — 2 U v — #
AR ZLC-7500 o Fr—varh A TEH
vy, AHIRML 30 B X v ZEHAML 150 BE % T 180
BE#3250, | FR3OBICTfIFolk. TxA¥—
X 71 KeVH10% iIC3RE LT, 7 — 7 LEskE
B 4 # SCINTIPAC 7000 # Fj W TfF-7=. ¥
7t b b Rk # Butterworth & Winner 7 1 v #
—HET 2RIE7— Y =E# L, Shepp & Logan
74 M — & T EEEMEC X Y AKENTE
Rlhr g, S GRE S, PR &R
Wit & BIEERREER L, SoiEVEL
#[X# (washout map) #ERR L7z, FXKEDIL

A 60.14-8.8 ) ) "

S (K 8 P5Y OREE S & VAR & R L 0 fEA L 7o

DM/HT/HL 16/36/18 #ESH— 95 2SD LLF 0§k @ /& & Extent

Ar;éi/[ll:/E & Ry tplel) e score (ES), 2 SD UL T D §HIk D KB D 1 & Severity
an 1ca 5 §

A T s score (SS) & L THH L 7 (Fig. 1). EKICH

CPK elevation (+/—) 67/33 WT b [ARER AL Z 1TV, KRIBOK/NEDOIEE L

DM: Diabetes mellitus. HT: Hypertension. HL:
Hyperlipidemia. E: Effort angina. R: Angina at rest.
CPK elevation: History of CPK elevation=300 IU.
1V: 1 vessel disease. 2V: 2 vessels disease. 3V: 3
vessels disease.

LT, #IHGD RIBFRE 2 S IBIEGR O RIBORE
» 7 (Extent subtraction score: ES (EX)—ES (4h),
Severity subtraction score: SS (EX)—SS (4h))

B L 7 (Fig. 2).

Table 2 Comparisons among groups 1, 2A, 2B, 3

Angiographically documented coronary artery disease (n=100)

No symptom (n=67) Symptom (+) (n=33)

Group 1 Group 2A Group 2B Group 3
TI(—) ECG(—) Sx(—) TI(+) ECG(—) ECG(+) Sx(+)

N 24 20 23 33
Age 64.2+7.5 54.6+7.7* 62.24+8.4 58.949.0
Sex (M/F) 20/4 13/7 20/3 28/5
DM 4 (16.7%) 3(15.5%) 521.7%) 4(12.1%)
HT 11 (45.8%) 3(15.5%) 8 (34.8%) 6 (18.2%)
HL 3(12.5%) 3(15.5%) 3(13.0%) 9(27.3%)
CPK t 14 (58.3%) 16 (80.0%) 6 (26.1%) 24 (72.7%)
Ex profile

peak HR 141416 147412 137+18 1314 12%*

DP 24008 +6340 2511843846 2270144819 214994-4510**
CAG finding

SVD/MVD 14/10 7/13 13/10 18/15

Culprit 2999, 3(12.5%) 8 (40.0%) 8 (34.8%) 18 (54.6%)

Values are expressed as mean+standard deviation or number of patients.

DM: Diabetes Mellitus. HT: Hypertension. HL: Hyperlipidemia. CPK 1 : History of CPK elevation =300 IU.
HR: Heart rate at maximum exercise. DP: Double product at maximum exercise. SVD: Single vessel disease.
MVD: Multivessel disease. Culprit: Percent stenosis of culprit lesion. *p<0.05 for Group 2A compared with
Group 1, 2B, and Group 3. **p<0.05 for Group 3 compared with Group 1, 2A, and Group 2B.
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2-D Pol-;r display

18-3

REDJISTRIBUTION

o STRESS

STRESS
MEAN 196
S.D. 48
REDISTRIBUTION
MEAN 136

WASHOUT
MEAN 28
S.D. 12

WINDOW OF WASHOUT MAP
UPPER 58 %

LOWER 8 %

Yo K. 42 M PREF. GIFU HOSP
Fig. 1 Polar map display in representative patients with silent myocardial ischemia in
inferior wall. Significant perfusion defect in inferior wall can be seen on exercise
image (upper left), accompanying clear redistribution on delayed image (upper
right) and slow washout (lower left) in the same region.

ORIGINAL MAP EXTENT SEVERITY

EX

SS 22.25

RD

ES’ 0.13 SS’ 5.39

ESS=ES—ES'= (.15
SSS=SS—S5'=16.86
Fig. 2 Quantified perfusion defect standardized by normal perfusion pattern. The change
of extent score and severity score between exercise image and delayed image were
defined as extent subtraction score (ESS), and severity subtraction score (SSS)
respectively. The same standard pattern was used in both images to clarify the
difference of relative thallium uptake between initial and delayed image.
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n=24

ECG(+) ; TI(+)
n=5 9 | 20 n=65
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TR 015mV LU Lo ETFT 2B bhlHiiaz il
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£V U AP T O/ L0 8 138 A2 e ShAREE R
FIRICHEERHECTHL 2 FHBED bh,
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WHEAEMBYE L HIE L. R ERRESRE
ELTWaHE L LHEL .

4. #mEtaE

LR &k non-paired t test TERREK 5% LLTF
FEEEDY LHELL.

Iv. # 3

1. EAERME ORI MO
Figure 3 {z a6k 100 5] 0 EEBHART IC 0T B EELR,
DER, YOFHRTOEMOFEOFELXRT.
100 il 33 il o3 s & SEBHFE R & L TR ERT
L. :70BRBrRIC CRMmBEME L HESh
DIS53, vrFRRTREMLEE L HEShE
EFNZ6SHITdH - 7=, 28IV Tit, TEEIRE
ELaAERErA T30 b@bo ¥, ER O

29 % 11 5 (1992)

Fig. 3 Schematic representation of myocardial ische-

mia in relation to the presence of symptom and
electrocardiographical change. Values are ex-

pressed as the number of patients. — — — symp-
tomatically  electrocardiographically  silent
ischemia. — — symptomatically silent but

electrocardiographically proved ischemia. ——
symptomatic ischemia. Sx(+): Symptomatical
ischemia. TI(+): Scintigraphical ischemia.
ECG(+): Electrocardiographical ischemia.

BXFR, YUFHALoEMIZL2LEBED LK
Motz Fib bEBAR 100 Frh 764 < g i A5
FREh, T0ILIBH A% PERETHY,
D 0 4341 (57%) i EIEREME OB LT & - 7c.
2. HERMESBEREOBRENHFR
AR (Group 3) ioxt L, SAEEREE 3HFIC
SE L. ThbbEMDFPLER, vrFLbid
FoohirnwiEE (Group 1), YU FIZEWTDH
i LHESh OER ERM (-) THhoTde
# (Group 2A), LEXT EIMO FB» bh i D
3% (Group2B) T3 5. Table2 i I £ #EM D
EERAAE# 2 3. 4EHbix, Group 2A 3o 3
B LEBCEL, IAMBROEETHIL
W, FINT e s N IEEREESEERD 3
B LAEICEL 72, TEIRGEREATF L LT
13, ¥ERKR, \IMLE, BAEMAED>HRIC 4 BEREIC
AEZaBR v ohEhote. FREFQHEIZTED
VA @i CPK 300 Ll ko ERBED HH,
D EOBEAN R EDh D ERMOHEICHEL
T IPFCAEZIED Ao, TR
YEEFTR T3, 3HEE D Group 1B THEICE
M - 7= (40%). = 7= culprit lesion % g8 BF T i3,
HIEERIC B VTV LD EEREL L WHH
iZdh oz,

3. AERY LS SR ORI O W ERE
Figure 4 IZ &80 # V) v ARBEREOIEEL L
T, extent score (ES), severity score (SS) @ b &
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ES SS
1.0 100 . .
+ ° 0
[ * 1 * %
™ Lok '
1 . °
. 31.04£29.17 .
" . . 34.54£22.74
0.3.19i0,168 0.245%0.131  0.30340.127 . 26.20422.35 :
0.5 : ] 50 ¢ ¢ .
0.174%0.115 : o o o
v : * 4 4 4
- P 1.54£16.08 % $ .
L] ° (1]
. 4 # 7 : " : &
22 ot . 3 . H 4 s
3. . 9 5 % J .
oio £ . Lot o L ". ;,
' - L] '
oo ° ° 0 éo " 2
TI(=)  TI(+)  ECG(4) Pain(+) TI(=)  Ti(+) ECG(+) Pain(+)
ECG(—) ECG(—) Pain(—) ECG(—) ECG(—) Pain(—)
Pain(—) Pain(—) Pain(—) Pain(—)
Groupl.Group2A.Group2B.CGroupd. Groupl.Group2A.Group2B.Group3.
Fig. 4 Comparison of extent score and severity score on exercise image among groups 1,
2A, 2B, 3. *p<0.05, **p<0.01, +*p<0.005
ESS SSS
k¥ —
[
0.6 " 60 —t—
. * L . H
I + 1 .
0.4 40 .
S . o
- . . : s ‘
0.2 . o : 20 t u
3 . :
T N ! I i 10 %
of 1 11 T of ®E 1 31 3
L]
w  DIZEOO% .+ 0.090.102 : . s :
-0.2 010,00 0.0740.095 —-20 0.89+6.62 13.36+13.48 6.74+16.78 °
. 12.52%16.52
TI(=)  TI(+) ECG(+) Pain(+4) TI(=)  TI(+) ECG(+) Pain(+)

ECG(—) ECG(—) Pain(—)
Pain(—) Pain(—)

Groupl.Group2d.Group2B.Groupl.

ECG(—) ECG(—) Pain(—)
Pain(—) Pain(—)

Groupl.Group2A.Group2B.Group3.

Fig. 5 Comparison of extent subtraction score (ESS) and severity subtraction score (SSS)
among groups 1, 2A, 2B, 3. *p<0.05, **p<0.01, *p<0.005
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Summary

The Prevalence and the Clinical Characteristics of Silent Myocardial
Ischemia Detected by Stress Thallium Scintigraphy

Hitoshi MATsuo*, Sachiro WATANABE*, Yoshio NISHIDA*, Motoo KANOH*,
Tetsuo MATSUBARA*, Akira SUGIYAMA*, Yukihiko MATSUNO*, Hiroshi ODA*,
Yasunori Kotoo*, Hiroshige OoHASHI*, Akira GOTOH**, Kazunari MAKITA**,

Hiroshi WATANABE**, Hiroshi MIYAKE** and Motoyuki ISHIGURO***

* Division of Cardiology and Nephrology, ** Division of Radiology, Prefectural Gifu Hospital
*** Department of Internal Medicine, Hirano General Hospital

The prevalence of silent myocardial ischemia
was retrospectively assessed in a group of 100
consecutive patients with angiographically proved
coronary artery disease, and diagnostic ECG, by
symptom-limited exercise thallium-201 scintig-
raphy. Twenty-four patients had no evidence of
ischemia despite adequate exercise level. So among
76 patients with exercise induced ischemia, only
33 patients (43 9;) stopped exercise due to anginal
pain (symptomatic ischemia: Group 3). And 43
patients with asymptomatic ischemia composed of
23 patients (30%;) with ECG change (Group 2B)
and 20 patients (269;) without ECG change
(Group 2A). Patients background including the

history of old myocardial infarction and diabetes
mellitus, were similar among Group 2A, 2B, and
Group 3. And our major observation was that the
extent and severity of quantified SPECT perfusion
defects was nearly identical between 3 groups

Thus in this study group, there was a rather
high prevalence rate of silent ischemia (579%;) by
exercise thallium-201 criteria. Patients with silent
ischemia, associated with positive and negative
exercise ECG findings, and those with exercise
angina had similar background and comparable
amount of jeopardized myocardium.

Key words: Silent myocardial ischemia, Stress
thallium scintigraphy, Stress electrocardiography.
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