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Summary

The effects of exercise training on the restoration of hibernating myocardium after percutaneous
transluminal coronary angioplasty (PT'CA) were evaluated. Symptom-limited treadmill exercise with
thallium-201 myocardial single photon emission CT (SPECT) was performed at one and 13 weeks
after PTCA in 15 patients with training and in 15 control patients without training who had no re-
stenosis on repeat angiography. For quantitative analysis, counts for the regions of interest (ROI) were
calculated in the hypoperfused area on the polar map. Percent T1 uptake was determined by dividing
counts of the hypoperfused area by counts of a normal reference area on the initial image (%I1U) and
delayed image (%,DU).

The difference between %DU and %IU, defined as percent redistribution (%RD), was a
parameter of residual ischemia in the hypoperfused area. % DU increased significantly in the trained
group (6511 to 73+9.3%, p<0.01) and in the untrained group (66 +14 to 70+15%, p<0.05). %RD
decreased significantly in the trained group (6.3+3.2 to 2.8+2.3%,, p<0.01); whereas, there was no
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significant change in the untrained group (6.1+2.8 to 5.2+3.8%,).
These findings suggest that, after successful PTCA, exercise training helps alleviate myocardial
ischemia, probably by fostering the promoting effects which restore the hibernating myocardium.
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Table 1. Clinical characteristics of patients

Trained Untrained

(n=15) (n=15)
Age (yrs) 59+12 58+10
Male/female 13/2 13/2
AP/OMI 8/7 8/7
LAD/LCX/RCA 8/2/5 8/2/5

Trained =the trained group; untrained=the un-
trained (control) group ; AP =angina pectoris ; OMI=
old myocardial infarction; LAD=Ileft anterior de-
scending artery; LCX=left circumflex branch;
RCA =right coronary artery.

7' LR, XREE L IRE—F L oESREE
R o 15 1% 528iR L7z (Table 1).
5 *

EE 5z, PTCA mizh 1 B%Ic 174 » 7= &
BARMRBRICR T 3 BRIk 70-85% 5hEE
<0 30-40 H[IA1T/A & 1 BRic4 AU EE L,
PTCA pRzh 1i@#% X v Btk L < 12 @ik s &
7z, EEIATTREBL Bruce o7 m = — it
W, by FINVEERUERRRMEL L, &
BAMRME (ED) 8 XUOKEKAMFFDO pressure
rate product (PRP) k7. AWK TRIz Tl-
201 % 3mCi (111 MBq) #&: Lz, AEKETH
10 % iz 9#Hf5 (initial image), 4 REREI12ICBE
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Z— BB LR v h 25 (B SNC
510R-20) & Fv, ARIRML 30° 2 & EHEL 30°
ETo 180° & 5° ¥ 36 Fah o7y, —F

— 376 —



Tl-uptake ratio (%) = %XlOO

A : hypoperfused area
B : normal reference area

Fig. 1. Quantitative method for analyzing the
region of interest (ROI) on polar map display.
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B OO polar map (23515 % ROT L EHFEK O #
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(Fig.1). Tl-uptake ratio # )% > & @ initial
uptake (%IU) LiBuE{4s o o delayed uptake
(%DU) opoksoTHHL, 0% (%DU-
%1U) #5540 (BRD) & Uiz, dEBARO &
v F 77 s% PTCA jiifT 1% & 138#%I4T
otz AWrge<ix, ED, PRP, DU, %RD
ERNFA—F—LLTHW, 1itke 13@%
i L7z, PTCA {7 14 8% < HEEBIRE R &
fFv, BEiaofREE2HE L (Fig. 2).

HEFFMIME 121X Student’s t-test #Hwv, H
BOKHE 2GR 5% HKiui & L.

#& e

1. BEREZHRE

PTCA T, MifTE#HR L3 » HHOE
Wiz X @ @Rpe A2k # Fig. 3 125% L7z. PTCA
WEATRIT &, TEBHEREEREY 81+£8% 1cxt L T,
%t L 80£9%, PTCA MifTE% i, EH)
PEBEDS 28+7% izt LT, BT 26+9%,
PTCA 17 3 » Atk icid, EBREREH 35+8%
et LT, stRERE 38+£12% Thh, AL
bIC W ICHEE RO shihrof.

2. EHEHRER

Bruce 7 m h 2 — iz & B2 EE (ED)
X, SEBEER iz PTCA jifT 1% o 410+
U552 5 135% 0 4931298~ L HE (p<
0.01) iR Li=2%, SHBREci 1EBo 414+
136 Fba o 1310 429+132 5 L A T L
W bhiehroiz (Fig. 4). HEKAHRO pres-
sure rate product (PRP) &, sE@pekitcix 138

13wk 14wk
1 1

\

0
L
—+—— Rehabilitation —»T
PCA

rEx. TestJ | CAG J

Fig. 2. A schedule of examinations and rehabilitation.
The exercise training was begun with the first treadmill testing one week after percutaneous trans-

luminal coronary angioplasty.

PTCA =percutaneous transluminal coronary angioplasty; Ex. test=treadmill exercise testing with
myocardial scintigraphy; CAG =coronary angiography; wk =week.
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Fig. 3. Comparison with the mean degree of
luminal diameter stenosis between the trained
and untrained groups.

There was no significant difference in the mean
degree of stenosis between the trained and untrained
groups.

Ms=months. Other abbreviations: see Table 1
and Fig. 2.
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3. DEBYVFISA

BIE#R Iz 317 5 Tl-uptake (%DU) iz, EB)H
iz PTCA #5171 B#% 0 65+119% 25 13
WO 73+£94% ~LBHE (p<0.01) HEmL,
SBEETL 1EED 66+14% »e 133 %D 70
+15% ~:HE (p<0.05) ic#mL 7z (Fig. 6).
maf (%RD) &, EShE T, LE%D
6.3+32% » 5 13 %D 28+23% ~LBE
(p<001) WA LR, HBHECRIERZD
6.142.8% 75 13 %D 52+3.8% LAEERE
L2558 dieh o - (Fig. 7). PTCA #4718
#o %DU, %RD i3, EShpikaE L xtREE o
CEEER BRI ok

z #

PTCA JEfTHRIRMERED b h 2 EHA
i TGy v 5 75 2BEGRIC 81T 5 BEAHPT
Rk, PTCA it ) @Bk, »3
WRARBBEEORB LA S A TWEY. L,
PTCA #fit¥i» AR L% L, EHRO B
WREDORNEFIZED 5B Z LD b 5ENIC

sec.

800 NS
1
4141136 429+132
n=15 _|,
400
Untrained
0
Twk 13wk

Fig. 4. Changes in total treadmill exercise duration according to Bruce’s protocol one
to 13 weeks after percutaneous transluminal coronary angioplasty.
Total treadmill exercise duration increased significantly in the trained group ; whereas, there was

no significant change in the untrained group.
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Fig. 5. Changes in maximal pressure rate product according to Bruce’s protocol one to 13
weeks after percutaneous transluminal coronary angioplasty.
Pressure rate product increased significantly in the trained group; whereas, there was no significant

change in the untrained group.

% %

100, £<0.01 100, p<0.05
° 6511 73+9.4 6614 7015
s n=15
a
2
E 50 50}
E Untrained
BN

0 1wk 13wk 0 1wk 13wk

Fig. 6. Changes in percent Tl-uptake on the de-
layed image one to 13 weeks after percutaneous
transluminal coronary angioplasty.

The percent Tl-uptake increased significantly in
both groups.

BLTix, +aRBiBsRw.
—7%, PTCA #%OBEKDORETH 5EBRD
BEREZBWRH+ 54T, 4k PTCA #
DEFICESIBE 2T L, REEFEF TV
% 6,7,

L L, MEERESBRETY KT TR,
PTCA fiffkiciBwohsz Lt d 3 AM Tl
DY vF 77 DBEGTOESMERESES

p<0.01 NS
% %
10, 6.3#3.2 28423 10, 61428  5.2:3.8
c
o
.g n=1§
2
2 5 5t
]
-4
X
lmFMFd
1wk 13wk 0 1wk 13wk

Fig. 7. Changes in percent redistribution one
to 13 weeks after percutaneous transluminal
coronary angioplasty.

The percent redistribution decreased significantly
in the trained group; whereas, there was no significant
change in the untrained group.
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