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Usefulness of Percutaneous Trans-
luminal Coronary Angioplasty in Silent
Mpyocardial Ischemia

Mami HOU, MD

Abstract

The usefulness of percutaneous transluminal coronary angioplasty (PTCA) was assessed in patients
with exercise-induced asymptomatic myocardial ischemia (silent ischemia) and compared with exercise-
induced symptomatic myocardial ischemia (symptomatic ischemia).

Patients with single vessel coronary artery disease (51 with angina pectoris, 40 with old myocardial
infarction) and evidence of stress-induced ischemia on thallium-201 single photon emission computed
tomography (SPECT) underwent successful PTCA. Thirty-seven percent of angina patients and
60% of infarction patients showed asymptomatic exercise-induced ischemia. There was no significant
difference in population characteristics between silent and symptomatic patients. Patients with silent an-
gina had significantly higher percentage thallium uptake and washout rate than symptomatic patients.
After PTCA, both percentage diameter stenosis and percentage thallium uptake were improved in all
patients with angina irrespective of the presence or absence of symptoms. There were no significant dif-
ferences in percentage thallium uptake and washout rate between patients with silent and symptomatic
infarction. After PTCA, percentage diameter stenosis, percentage thallium uptake, and washout rate im-
proved in all infarction patients irrespective of the symptoms. Zero percent of silent angina patients, 12%
of symptomatic angina patients, 12% of silent infarction patients, 19% of symptomatic infarction patients
had cardiac events during about 4.5 years after PTCA. The incidence of cardiac events did not signifi-
cantly differ in any patient group.

PTCA improved myocardial perfusion in all patients, and the incidence of cardiac events did not differ
between the silent and symptomatic groups. Revascularization with PTCA is suitable for patients with

silent as well as symptomatic ischemia.
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Table 1 Clinical characteristics of patients

Asymptomatic Symptomatic
Angina pectoris
Number (male : female) 19 (16:3) 32(29:3)
Age (yr) 59.6+10.2 58.1t8.4
Risk factor
Hypertension 8(42%) 12 (38%)
Diabetes mellitus 5(226%) 8(25%)
Smoking 9(47%) 16 (50%)
Old myocardial infarction
Number (male : female) 24 (18:6) 16 (15:1)
Age (yr) 58.8+8.2 58.1+8.2
Risk factor
Hypertension 9 (38%) 7 (44%)
Diabetes mellitus 1(4%) 4(25%)
Smoking 9 (38%) 6 (38%)

There was no significant difference in clinical characteristics between
patients with asymptomatic myocardial ischemia and symptomatic
myocardial ischemia.

asymptomatic = patients with exercise-induced asymptomatic myocar-
dial ischemia; symptomatic =patients with exercise-induced symp-
tomatic myocardial ischemia.

HBORE L7,

WEatF RN ISR, ARBEROKE T A - —
D B2 1L unpaired r-test, PTCA B THDE/NT A —
¥ — DBRBREDOWRET I paired r-test, HIHEE, H
BHEBTOLERMRERORBIZIE P REXHV,
p<005%b->THEEDY L L1
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1. EHEFICLIMBENRELBEERAFTS L
vETNT08 T bOHSE

P lER TEBIEMICL VR RO L o72b D
1319 61 37%), Bd7=d DI 326 (63%) THo7-.
—F, BEFTHBELZRDO L7200 24 61
(60%), F2DHI=HDIL 16 H1(40%) THo72. WFhD
Bl R, AWEECER, M, BERE, ShE,
FERRDOEE A EZE* RO %755 72 (Table 1).

PTCA B, SELEBITCOF 7705 7 b (X
IEEME) (R EE 25,200£5,100, A FEHE 19,800+
6,200 T, MBI AREICHRLARICEEEZRLE
(»<0.05). HEFEPHITIZ PTCA i TILEREE 23,800+
5,000, HiHEE 20,600+4,400 & EEH BV TEHMEY
INTIEMATERD Sz T IOF b PTCA %, HiFE
TY7V70% 7 MIFEIZEE L 0<0.01; Fig. 1).
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Fig.1 Comparison of double products between patients with and
without symptoms

Angina pectoris (AP) patients with asymptomatic ischemia had
significantly higher double products than patients with symp-
tomatic ischemia. After percutaneous transluminal coronary
angioplasty (PTCA), double products were improved in all old
myocardial infarction (OMI) patients irrespective of the pres-
ence or absence of symptoms.

pre =before PTCA; post=after PTCA. Other abbreviations

as in Table 1.
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Fig.2 Comparison of percentage diameter stenosis between patients
with and without symptoms

Before PTCA, there was no significant difference in percentage
diameter stenosis between asymptomatic and symptomatic
cases. After PTCA, percentage diameter stenosis was im-
proved in all patients irrespective of the presence or absence of
symptoms.

Abbreviations as in Table 1, Fig. 1.

2. TBEMRARZED LR

$OEB 2 BT 5 PTCA B OB IR 722 R 3 R B
78+9%, FiEEE82L13% T, AEEZROL, o7
PTCA %, MH & b I IEEIRKERIFEICHLEL
@<0.01), MHEMTHEEEL L, T9LIRMEIE
bhi. HEEFIIBWVTY, PTCA BIDOTEEHREREE
WEBRE 77213%, BEES3LI13% THAEELRAD
¥, PTCA #4, WM& b ICEBIIRFAR IR ICLE
L (p<0.01), TIEEB THEZL { T9 RILRDEIR
57 (Fig. 2).
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Fig. 3 Comparison of exercise stress TI-201 SPECT findings between
AP patients with and without symptoms

Before PTCA, AP patients with asymptomatic ischemia had
significantly higher percentage Tl uptake and washout rate
than the patients with symptomatic ischemia. After PTCA, per-
centage Tl uptake was improved in all AP patients irrespective
of the presence or absence of symptoms.

SPECT =single photon emisson computed tomography.
Other abbreviations as in Table 1, Fig. 1.

3. LB SPECTFRR

PelEESEBED PTCA RO T1 BEER, v L=
ENEFN 67£14%, 31£14% THY, —7F, %l
ERBHETIISTE13%, 21£16% T, EHHIHRHE
WL, EBIZHEEIC p<0.05) EfE%/RL7:. PTCA
%, ABRECBVWTINSOEIZAEEIC (p<001)HE
L, BEEHICBVTH TIHEIGRIEEIZ p<0.05)
EL, BVl LEIEEMEMERL, MEETEEE
D LN h o7z (Fig. 3). —F, BREEEETO
PTCA Hi® THEIEE, BV LEIZENEN 5519%,
33+14% T, BREBERD 53+15%, 24+14% 2K
N, EEEIBDONL o7 PTCABIIWEEL 12
WFhOE D HEIHE L 72 (p<0.01, p<0.05;Fig. 4).
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AR OBHFAEIZB VT URIEIR 1 FlDBD Lo
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4B (12%) IS OEEABEL, HB16I3%) IR
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Bl 8 Bl), HMEETIZ31% 32619 106)) THot:
(Fig. 5).
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Fig.4 Comparison of exercise stress TI-201 SPECT findings between
patients with and without symptoms in OMI

Before PTCA, asymptomatic and symptomatic OMI patients
showed no significant differences of percentage Tl uptake and
washout rate. After PTCA, both percentage Tl uptake and
washout rate were improved in all OMI patients irrespective of
the presence or absence of symptoms.

Abbreviations as in Table 1, Figs. 1, 3.
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Fig.5 Outcomes for AP patients with and without symptoms

Incidence of cardiac events and re-PTCA did not significantly
differ between asymptomatic and symptomatic AP patients.
none=no cardiac events; Re-PTCA=repeat percutaneous
transluminal coronary angioplasty; CABG =coronary artery
bypass graft; AMI=acute myocardial infarction. Other
abbreviations as in Table 1, Fig. 1.

[ None
] Re-PTCA
HE AMI

Asymptomatic

Symptomatic
Fig. 6 Outcomes for OMI patients with and without symptoms

Incidence of cardiac events and re-PTCA did not significantly
differ between asymptomatic and symptomatic OMI patients.
Abbreviations as in Table 1, Figs. 1, 5.
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Fig.7 Comparison of incidence of cardiac events in patients with and
without symptoms

Abbreviations as in Table 1, Fig. 1.
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Fig. 8 Comparison of need for repeat PTCA in patients with and with-
out symptoms

Abbreviations as in Table 1, Fig. 1.

7z. PTCA FfiAT=RITEESGEET 29% (24 Bl 7 61y, &
JATET 44% (16 B 7 1) T - 72 (Fig.6). TN HD
DFIFEESR, PTCA HEITHRIE ¥ MECTHEZEIZFR
Do 72, ARFETEWERAIZSH - 72 (Figs. 7, 8).

5. LEMRER, FEREFHOLR

DFIGEAERE, PTCA FHRGATHE, L FHIEFE AR
S L 7oMETCLE, FoUER, ZERI & b IS EER T
BEERICEEEZRO o7z, LEREEB LV
PTCA BHiATHI R T - 72 b DI IER TENZ
a2, 186148 Hl, MEFTENENG FIF
561, 14 iR 7 1 Td - 72 (Table 2).

e LER O LTSS AT 4 51D PTCA R B IR Sk 22
LTI EBRE, W LEREZFRZENR 805+11.5%,
49.84+3.9%, 184+11.7% T, PTCA #IZZFNhFh
22.0+12.0%, 71.4+9.3%, 44.0+9.0% |Zeh3E S N7z,
PTCA FEATH: 18 K10 PTCA BIEEIIRSE AR, T1ERL
K PEOH LERIZZENZFN 79.0£10.5%, 61.5+16.2%,
21.4+18.6% T, PTCA #%ITENZFN 29.4+6.5%,
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Table 2 Pre-infarction or pre-revascularization angina

Asymptomatic ~ Symptomatic  Total

Angina pectoris

AMI 1 0 1

CABG 1 2 3

Re-PTCA 8 10 18
Old myocardial infarction

AMI 2 1 3

CABG 3 0 3

Re-PTCA 7 7 14

Cardiac events occurred in four AP patients and six OMI patients, of
whom two AP patients and five OMI patients had no symptoms before
the cardiac event. PTCA was repeated in 18 AP patients and 14 OMI
patients, of whom 8 AP patients and 7 OMI patients had no symptoms
before repeat PTCA.

Abbreviations as in Table 1, Figs. 1, 5.

84.1111.9%, 50.9+7.4% (ZefE S N7,

FEFRAR 29610 PTCA HITEIRIEZSR, TI EHEL
L OEOVHLFIENFNB1.6111.8%,61.1£12.8%,
26.3+14.6% T, PTCA#IIF N #122.9+9.8%,83.0
+12.6%, 464+t11.2% \ZE SNz, FLEF DL
HIB AR LIER AR L B L T PTCA AR DEEINR
Pere®, TIEBEGE, kil LEICFEZIRDOLho
7=%%, PTCA BREATEI(IIERAER L LB L T, PTCA
HOBERFERSFEIZ p<0.05) BEZRLE
(Fig. 9).

LB R EFER 6 510 PTCA RIEBIRIEEE, TI
BIE, WVl LEIZZNEN 83.0+104%, 55.8%
8.5%, 20.7+16.4% T, PTCA #%i3ZFhFh 408+
11.7%, 67.4%t11.7%, 45.0£10.6% (It &E S N7z,
PTCA BHEITEE 14 Bl PTCA RiEEIRIKAERE, TIE
R, 0 LEIZFNZFN 80.6+13.8%, 51.2+
14.7%, 28.4+85% T, PTCA %3 ZFh#h 306+
10.5%, 64.8+12.7%, 463+11.9% |ZegE S/, JE
ZEHBE 20 B0 PTCA RIEEIARIEZE SR, TIHERER, %
WH LERIZEFNFN 77.6+112.6%, 54.8+9.9%, 313
+15.1% T, PTCA I3 ZNZFN27.7£13.2%, 705+
120%, 47.3+£9.7% ICFE I N/, LHEBFBEFEER
I3IEFERE L B L T, PTCA #DOTEEIRKAERL A
FIZ (p<0.05) BfE% R~ L7z. PTCA BITEIIIERE
BEL LB L T PTCA RIRDEBIRIRZER, T BHEE,
TV LERICEEZE IR 22> 72 (Fig. 10).
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Fig. 9
cardiac events and repeat PTCA

Comparison of coronary angiography and exercise stress *'Tl SPECT findings in AP patients with and without

Eighteen AP patients with repeat PTCA had significantly higher percentage diameter stenosis after PTCA than 29 AP

patients without cardiac events.

%DS =percentage diameter stenosis; eve =event. Other abbreviations as in Fig. 5.
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Fig. 10 Comparison of coronary angiography and exercise stress 'Tl SPECT findings in OMI patients with and without

cardiac events and repeat PTCA

Six OMI patients with cardiac events had significantly higher percentage diameter stenosis after PTCA than 20 OMI

patients without cardiac events.
Abbreviations as in Figs. 5, 9.
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