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Summary

The functional significance of the coronary collateral circulation remains controversial. It has been
suggested that collateral circulation possibly helps prevent myocardial ischemia. Seventeen target lesions
in 15 patients were studied to determine the relationship between the extent of the coronary collateral
circulation and the degree of ventricular dysfunction during percutaneous transluminal coronary
angioplasty (PTCA). During the first balloon inflation, diastolic indices such as left ventricular end-
diastolic pressure, max negative dP/dt and the time constant of early relaxation were measured imme-
diately before and at 60 sec following balloon inflation. During the second inflation, the contralateral
and ipsilateral collateral circulations were evaluated. The latter was graded as follows: 0=none; I=
filling of side branches only; II=partial filling of the epicardial segment; and III=complete filling of
the epicardial segment.

Following balloon inflation, a significant increase was noted in the time constant of early relaxa-
tion in patients with grade 0 collateral circulation (40+7 to 47 +7 msec: p<0.01) and grade II collateral
circulation (52+12 to 56 +13 msec: p<0.05).

The percent increase in the time constant of early relaxation of patients with grade 0 and I col-
lateral circulations exceeded that of patients with grade II (p<0.05) or grade III collateral circulation
(p<0.05). Left ventricular end-diastolic pressure was elevated in all groups during PTCA. There was
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no significant difference in the percent increase of left ventricular end-diastolic pressure (LVEDP) be-
tween the 4 groups. However, LVEDP before PTCA was higher in patients with grade III collateral
circulation than in patients in the other groups. Max negative dP/dt did not change significantly in any
group.

In conclusion, collateral circulation helps prevent myocardial ischemia during acute coronary occlu-
sion, which is most precisely shown by the time constant of early relaxation. The degree of this pro-
tective function of collateral circulation seems to vary.
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Table 1. Patients’ characteristics (15 patients; 17 stenoses)

Collatge::éeﬁlling No. of stenoses Sex (M/F) Age (yrs) Stenosis (%)
0 9 5/4 53+4 89+5
1 1 1/0 65 90
11 4 3/1 65+8 9444
III 3 2/1 58+6 96+4
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Fig. 1. Time course of the correlation coeffici-
ents before, during, and after balloon inflation.

CHERRRT - P - B EBE U CERNE TR O
RS ElR OAEBfRE (1) X3 ~<T0998 LI ETH
v, PTCA fiffick s 8t aEAERICEVTY
EENE TR HEEERCER T E 2.

2. NXI=VHREOOHEMOBREIZ DT

1| E, 2B H® PTCA fEfTHE, NN —  HLEE
B O LM B I O IR MR 2R TV 3 2 E A ICE
LTt &iTR 7. EBNE &L >, F—
AL T 3B D AN — IR 21T 72 o IR B
oipEH T 0%z Fig.2 ir¥. PTCA f
701, 2, 3EAB &bV — CIEER
DIER L, IEKRTHRBR cEEL 2. 1EE,
2[RIH, 3MEA L bIFABOELETRL, BEXK
T, LER, BIUOEZENED ELICIZHERMEN
FHON. Liedo-oT2EEB® PTCA Bz
1alH L RBEOLHBEMAS AL TS L0 LY
Wrahic.

PTCA MiROEZBIIREDEIREZEOLIL 2
Table 2 iz5=77.

— 585 —



R WK, BB, @

T (msec)

60 -

50 -

40 - L X
—®— firstinflation
—9— second inflation
----®---  third inflation

30 A

T T T T T T T T T T T T T T T T
BEFORE 10 20 30 40 50 60 70 80 9010 20 30 40 50 60

INFLATION DEFLATION (second)

Fig. 2. Time course of time constant T of early relaxation during repeated coronary artery
occlusion.

Table 2. Left ventricular diastolic parameters before and during PTCA

Time constant T

Collateral —max dP/’t‘it LVEDP
filling a (msec) B e (mmHg/sec) (mmHg) B
grade Before Inflation Before Inflation Before Inflation
0 4047 47 £ T7%* —1, 879+270 —1, 8344401 17.1+9.2 20.5+9.8%*
I 37 41 —2,120 —1, 890 19.3 23.0
11 52412 564+13* —1,960+320 —1, 8114425 19.2+5.6 20.845. 4%*
111 40+£5 4247 —2,017+£545 —2,030+184 8.7+3.0 14.9+3.8*

Data (mean+SD) are presented in the control state (before) and 60 sec after balloon inflation.
dP/dt=first derivative of pressure; LVEDP =left ventricular end-diastolic pressure.
*: p<0.05, ¥ : p<0.01 compared with before PTCA, respectively.
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Fig. 3. Time constant T of early relaxation be-
fore and during balloon inflation.

COLL. =collateral filling grade.

**: p<0.01, *: p<0.05 compared with before bal-
loon inflation, respectively.
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Fig. 4. The percent increase in time constant
T of early relaxation between before and during
balloon infiation.
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Fig. 5. Lefi ventricular end-diastolic pressure
before and during balloon inflation.
**: p<0.01, *: p<0.05 compared with before bal-
loon inflation, respectively.
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Fig. 6. Max negative dP/dt before and during
balloon inflation.
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Fig. 7. Time course of time constant T of early relaxation during PTCA for seg 6 of the
left anterior descending artery (left), and that for seg 14 of the left circumflex coronary

artery (right).

Left: There was grade III collateral from right coronary artery.

Right: There was no collateral.
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