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Summary

In 32 patients with successful percutaneous transluminal coronary angioplasty (PTCA), we per-
formed treadmill exercise tests (TMET) before and about one month after PTCA to assess the correla-
tion between the improvement in coronary artery lesions and exercise tolerance. Either the Bruce
protocol (B: n=12) or the modified Bruce protocol (MB: n=20) was used; with the latter being
applied to patients whose cardiac function seemed depressed. In 15 patients, oxygen consumption
(VO,) was measured by analyzing the expired gases, 13 patients underwent exercise thallium-201
myocardial perfusion scintigraphy before and after PTCA, whose results were compared with those
of TMET.

In both B and MB protocols, the treadmill walking time was significantly prolonged after PTCA,
compared to that before PTCA (B: 7.4+1.3 vs 9.54+1.9, MB: 11.4+3.5 vs 12.7+3.5 min). Heart rates
(HR) and rate pressure products (RPP) were significantly increased after PTCA in both protocols
(HR B: 139418 vs 154+17, MB: 121+20 vs 137+19 bpm, RPP B: 26,500+5,600 vs 30,300+-6,700,
MB: 19,400+6,200 vs 22,700+6,600 mmHg-bpm), however, systolic blood pressure did not change
significantly after PTCA in either protocol. While there was a significant improvement in VO, after
PTCA (21.6+6.3 vs 25.7+4.2 ml/kg/min), the O;-pulse remained unchanged. Thallium-201 my-

ocardial scintigraphy revealed improvement of myocardial perfusion in 8 of the 13 cases examined.
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The improvement in exercise tolerance was reflected in the prolonged exercise time and increased
heart rate at the end-point. Although the difference was not statistically significant, improvement in
patients assigned to the modified Bruce protocol tended to be less than in those assigned to the Bruce
protocol. This suggested that patients with poor walking ability or low cardiac function tended to
show less amelioration in exercise tolerance.

In conclusion, patients with successful PTCA showed improvement in their exercise tolerance,

thus, treadmill exercise test can be useful for evaluating PT'CA treatment.
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Table 1. Clinical characteristics of the study subjects

Mean age Age distribution

Disease type Number of target

(yrs) (yrs) No. lesions
Bruce 54.747.3  40~49 3 Effort angina  4(33.3%) 1 vessel 10(83.3%)
protoco
(e 12) 50~59 5
60~69 4  OMI+AP 8(66.7%) 2 vessels 2(16.7%)
70~ 0
Modified- 62.2+8.4 40~49 3 Effort angina 2(10.0%) 1 vessel 14(70.0%)
Bruce 50~59 4
protocol
(n=20) 60~69 9 OMI+AP 18(90.0%) 2 vessels 6(30.0%)
70~ 4

AP=angina pectoris; OMI=o0ld myocardial infarction.

< thallium-201 EB) AFLGL L F 557 4 —
AT L 7.

R L

Bruce # T 0EBIARRX, PTCA #i 7.4+
1.34y, PTCA #ici39.5+19 L HEEIZIEE L
(p<0.01), AFKTHOLME, #ifE138.6+
18.2bpm, PTCA #gizix 153.5+17.3bpm %
i L (p<0.01). AR T B OULHER ML
Eix PTCA @ifg< 191.8+35.7mmHg + 198.4
+419mmHg ©, FEERAbhhro/k. L
ML rate pressure product X, PTCA it
26,486+5,576 Hs5 30,349+6,709 ~ L HZicHY
Lz (p<0.05). ARAILEHRFOLHE, IHE
#E i PTCA Hitg cHEZE 3% 2> 72 (Table
2).

{EIE Bruce T, EBhHZARR 1z PTCA #ij
% 11.4£3.5 43 L 127435 4L, #ETHE
ICER L (p<0.05), ARk TR OO D 121.3
+199bpm 25 136.5+19.4bpm LHEFiC ¥
L7 (p<0.01). AFf T B o ICHE# ML IE i3
PTCA #ii (158.2+38.4mmHg) ¢ PTCA #
(165.2+38.3 mmHg) CHEZRZ R L LRI
722, AFHE TR rate pressure product 3%
h#h 19,385+6,235, 22,719+6,551 cHZICH
L7z (p<0.05). AFFRILREREEOLIE, I

#ifuE i PTCA #ij#% ©H B2 132 % - 7= (Table
3).

AT T R DEEFRIEERE X PTCA fij 4% 1,357+
411 ml/min, PTCA %3 1,605+253 ml/min &
AR L (p<0.0l), fkEY b OEERIERE
{ 21.6+6.3 ml/kg/min % 25.7+4.2 ml/kg/min
LHEEICHM LTt (p<0.01), Op-pulse (VO
HR) i3 10.3 55 10.0 L EB2 R S A2 o 12
(Table 4).
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Table 2. Comparison of parameters between pre-PTCA and post-PTCA in the

Bruce protocol group

Bruce protocol

Exercise HR (beats/min) Systolic BP (mmHg) RPP
time
(min) Rest End point Rest End point Rest End point
Pre-PTCA 74+13 79 +15.8 138.6+18.2 125.24+19.9 191.8+35.7 9,8834-2,425 26,486+5,576
Post-PTCA 9.5+1.9%* 8454+ 9.5 1535+17.3* 122.0+21.4 19844419 103,61+2,471 30,349+6,709**

Values are mean+SD. RPP=rate pressure product.

* =p<0.01 vs pre-PTCA value; ** =p<0.05 vs pre-PTCA value.

Table 3. Comparison of parameters between pre-PTCA and post-PTCA in the

modified Bruce protocol group

Modified Bruce protocol

Exercise HR (beats/min) Systolic BP (mmHg) RPP
time
(min) Rest End point Rest End point Rest End point
Pre-PTCA 11.4+£3.5 76.6+10.2 121.3+19.9 118.8+27.4 158.2+38.4 9,068+2,230 19,385+6,235
Post-PTCA  12.7+3.5% 814+119 136.5+19.4* 120.3+21.6 165.2+38.3 9,826+2,468 22,719+6,551%*

Values are mean+SD. RPP=rate pressure product.

* =p<0.01 vs pre-PTCA value; ** p<0.05 vs pre-PTCA value.

Table 4. Comparison of oxygen consumption
between pre-PTCA and post-PTCA

VO VO, )
(ml/mzin) (ml/kg/min) VO,-pulse
Pre-PTCA 1,357+411 21.6+6.3 10.3+2.5

Post-PTCA 1,605+253* 25.7+4.2* 10.0+2.4

Values are mean=+SD.
* =p<0.01 vs pre-PTCA value.

P, EEBRICIARRERL. EEEEL
seg. 3, seg. 6 iz dyskinesis, seg. 2 (Z akinesis,
¥ e KEIRER T 1 EOXRBIIRFAFHTIEEZED
7z. PTCA iz T seg. 6, seg. 11 oEIENZ
h 25% icsE (Fig. 1). PTCA 2 H@ijo tread-
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SR 6 4y, ARFP LT IR HE. &
gk T OO S 125 bpm, MmE 172/87 mmHg,
rate pressure product 21,500, P2 RIFE &

1,140 ml/min, {K#E &7z Y OEEFIERE 16.8 ml/
kg/min THo7. PTCA 21 B B 0EBIAR
n7u ha—niEFUT { Bruce ¥, EBTAR
M7 4 128, ARPILEEEIHEBEK AR
W TEoLE 151 bpm, fiE 240/76 mmHg,
rate pressure product 36,240, B EEIRE
1,051 m//min, {AEYY OEEFERE 25.8ml/
kg/min ¢, PTCA Biic k_RTHER A 5Nl
(Fig. 2). Thallium-201 SEEFLF L v 57 5
7 4 —i%, PTCA §ii CEBAFE BRI RE
%, BIEEERICHERIET, EBAT 3 Ref&H1EEH
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hics % Th ol (Fig. 3).
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Fig. 1. Coronary angiograms showing the changes in the left coronary artery after PTCA.
RAO =right anterior oblique projection; LAO =left anterior oblique projection.
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Fig. 2. Representative recordings of VE, VO, and VCO, during treadmill exercise tests.

Exercise time and VO, increased after PT'CA.

VE=ventilatory volume; VO,=o0xygen consumption; VCO,=carbon dioxide production.
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Fig. 3. Thallium-201 scintigrams showing the improved myocardial perfusion in the an-

terior wall after PTCA.
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