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Abstract

The effects of repetitive myocardial ischemia on collateral circulation, ST deviation and epicardial wall
motion were examined in 12 patients undergoing percutaneous transluminal coronary angioplasty
(PTCA) for single left anterior descending artery disease.

Rentrop collateral filling grade was assessed using contrast injection to the contralateral artery during
the first and final episodes of coronary occlusion. ST deviation was measured by intracoronary electrocar-
diography. Epicardial wall motion (% pre PTCA) was measured by guide wire motion analysis according
to the centerline method. Collateral filling grade was assessed 30 sec after balloon inflation. The ST seg-
ment and the epicardial wall motion were measured 60 sec after balloon inflation and deflation, respec-
tively.

There was no change in the collateral filling grade between the first and final episode of coronary
occlusion. Patients with collateral filling grade I (R-I group, n=4), II (R-II group, n=3) and III (R-III
group, n=5) during coronary occlusion showed mean ST segment shifts of 13.2, 9.4, and 0.9 mm, respec-
tively, and mean epicardial wall motion of 41.4%, 67.2%, and 78.5%, respectively. The collateral filling
grade correlated with ST deviation and epicardial wall motion, and there was a significant correlation
between epicardial wall motion and ST deviation (r= —0.67). Comparison of the R-I group or severe
ischemia (n=4) and the R-III group or slight ischemia (n=4) during coronary occlusion for the fourth
time showed the effect of preconditioning was obtained in R-I group. More R-III group patients than R-I
group had hyperkinetic epicardial wall motion during coronary reperfusion. Stunned myocardium was
demonstrated in both R-I group and R-III group patients. Epicardial wall motion was poorer in the R-I
group than R-III group.

We concluded the following : There is no change in the grade of collaterals during repetitive coronary
occlusion, and there is a relationship between the grade of collateral and degree of myocardial protection;
there is good correlation between ST segment and epicardial wall motion; ischemic preconditioning is
obtained during repetitive severe myocardial ischemia; recovery from brief episodes of slight myocardial
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ischemia is associated with hyperkinesia of epicardial wall motion; the reduction of stunned myocardium
is related to the degree of premyocardial ischemia; preconditioning is sufficient to cause myocardial stun-

ning, but myocardial stunning is insufficient to cause preconditioning.
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Selected abbreviations and acronyms

PTCA =percutaneous transluminal coronary angioplasty
R-I (-II, -IIT) =Rentrop collateral filling grade I (-1I, -III)
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Fig.1 Centerline method for regional wall motion analysis and application to left anterior descending artery (LAD) motion

analysis

Upper : The endocardial contours (left) and the LAD contours (right) at end-diastole and end-systole are traced from

the anteriobasal to apical portions.

Lower : Motion is measured along 100 hypothetical chords constructed perpendicular to the centerline.
LCX=left circumflex artery; RAO=right anterior oblique.

WL, INERLR LRI U@ L7z, &
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Fig. 2 Application of the centerline method to guide wire motion analysis before balloon inflation (/eff) and after balloon

deflation (right)
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Fig.3 Shortening fraction at 100 chords during balloon inflation and deflation (/eft) and changes in regional epicardial wall
motion expressed as the mean of the shortening fraction (% pre PTCA; right)
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Fig.4 Correlation of regional wall motion and motion of left anterior
descending artery (LAD)
SF=shortening fraction.
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Fig. 5 Changes in collateral filling grade from the contralateral coro-
nary artery before and during coronary occlusion
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Fig. 6 Changes in intracoronary ST segment before, during and after coronary occlusion in three groups according to the

collateral filling grade

ic-ECG =intracoronary electrocardiogram; NS =not significant.
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Fig.7 Changes in epicardial wall motion before, during and after coronary occlusion in three groups according to the

collateral filling grade
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—77, R-II B TILREENIRFAZERE & FREGIF O ST IR
MOBICEEZZROT, PICARIEL OFICHEE
EERORDPo7z. I OBOWETEEINRFER DL
MEBEER) 1L 71% & R-1 B LITHIORE ZBE T
HY, Lk, WESTLIEDIEL, GLA3EETT

3eET AEA % 7R L 72 (Fig. 10).

RICHREG R QLA EEEES) ITER LTAS &,
PTCA HiIZH L R-I B RSB ICHIH] S B EE 2 RS
DIZxF L, R-II #EEHE & 2 B HOFEREICIE
PTCA B LT LATLHEL, 3 [EH» SHHICE T
7o, ZOUHMEREEB)TAERERFNE, WL D ICHIE L
2 H OFERERICED, 3B ICIZED 2o 7.
ZOEEGERIBETIEIWHEB L 2BEIFE 1244
F1FITHAEDIITL, RAINBETIEIZNZFNEF B X
O 46l 3BICERD 7. ThEE 12 OFERBED

J Cardiol 1997; 29: 73-83



ic-ECG(ST)

B ORMEIMT, ST RA, BEEEENICRIZTE 79

mm
307y =19.06- 0.20+X , r=-0.67 , p<0.01 , n=44
25
- L] L]
2 ". . ®
15 - L] [ ] L
% ® o o
10 il [ ] ... * [ ]
51 ¢ o % 2 % [
° oo o o2 .
0
o o «®* ¢
-5
-10 0 1'0 210 3'0 4'0 5I0 6l0 7'0 8I0 9-0 160(%) Fig. 8 Correlation between epicardial wall motion and ST deviation
Epicardial wall motion Abbreviation as in Fig. 6.
.05
mm | p<0 % | NS
187 1407
6] l
14 1207
= 2] 100
@ 10
QO 87 80
=
! 60
241
21 I 407
0 T i
22 * 20
-4 v - . . 0
pre PTCA CO R CcoO R co R co pre PTCA CO R co R co R co
Ist 2nd 3rd 4th Ist 2nd 3rd 4th
R-I(n=4)
Fig. 9 Changes in ST deviation and epicardial wall motion in patients with Rentrop grade I (R-I) during repetitive coronary
occlusion (CO) and reperfusion (R)
Abbreviations as in Fig.6.
mo I NS | % | NS
18 1 1407
16
14 1207 [ |
127 100 T
10 1
8 807
6 601
4 [
2 407
2 A
2 - l \§-——0\%/ \T/ 1 20"
-4 ~ .
pre PTCA CO R CoO R Co R co pre PTCA CO R co R co R CcoO
1st 2nd 3rd 4th 1st 2nd 3rd 4th
R-III(n=4)

Fig. 10 Changes in ST deviation and the epicardial wall motion of patients with Rentrop grade III (R-III) during repetitive

coronary occlusion (CO) and reperfusion (R)
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