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O Abstract O

Assessment of Myocardial Perfusion Status through the Angiographically
Visible Collaterals in the Ischemic Heart Disease

Byung Hoe Kim, M.D., Eung Ju Kim, M.D., Seung Jin Lee, M.D.,
Jeong Cheon Ahn, M.D., Woo Hyug Song, M.D., Do Sun Lim, M.D.,
Chang Gyu Park, M.D., Young Hoon Kim, M.D., Hong Seog Seo, M.D.,
Wan Joo Shim, M.D., Dong Joo Oh, M.D., Young Moo Ro, M.D.

Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea

Backgroundl] It is well known that collateral circulation has important roles in ischemic heart
diseases. The method most commonly used at present to evaluate collateral flow is coronary
angiography. However, there are debates about the functional significance of angiographically visible
collaterals because angiography visualizes only vessels that are larger than 100um in diameter.
Recent studies suggest that myocardial contrast echocardiography(MCE) is a useful method in
assessing collateral flow because it uses small microvascular tracers(4—12um) as a contrast agent.
By using MCE, this study evaluates the role of angiographically visible collaterals in patients with
acute myocardial infarction(AMI) and chronic ischemic heart disease.

Method[] Forty-one patients who underwent coronary angiography and MCE were included in
this study(22 patients with acute myocardial infarction and 19 patients with chronic ischemic heart
disease). Antegrade coronary flow was less than TIMI 3 flow in all patients. Myocardial perfusion
through collaterals with MCE was evaluated by injecting sonicated Hexabrix into nonobstructing
coronary arteries. Angiographically visualized collateral vessels were analysed as four grades and
compared with the degree of myocardial opacification by MCE through collateral vessels.

Resultl] Angiographic collaterals were frequently observed in patients with AMI and chronic
ischemic heart disease with< TIMI 2 flow. There was poor correlation between TIMI grade and the
grade of collaterals by angiography in AMI@ —0.29, pd 0.20) and chronic ischemic heart disease
(@O —0.31, pd 0.19). There was no correlation between collateral grades and myocardial opacification
by MCE through collateral vessels in AMI(O —0.07, pO NS) and chronic ischemic heart disease(r
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[0 0.10, p NS). In patients with relatively well developed collaterals(Grade [0 or O, the ischemic

zone was perfused better through collateral flow in the chronic ischemic heart disease group than in
the AMI group(Mean Retrograde Opacification Index 0.84+ 0.23 vs 0.32% 0.22, p<0.05).
Conclusionl] The study suggests that the role of angiographically visible collaterals is different in

chronic ischemic heart disease and acute myocardial infarction. The grade of angiographically visible

collaterals does not imply the extent of perfusion to myocardum at risk through collateral vessels.

KEY WORDS[ Coronary collateral circulation - Myocardial contrast echocardiography - Coro-

nary angiography.
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Table 1. Patients characteristics

AMI ChrHD P value

Total number of patients 22 19

Agelyear) 57+ 9.43 582+ 11.15 NS
Men (%) 17(77.2%) 14(73.7%) NS
One vessel disease(n) (%) 12(54.5%) 12(63.1%) NS
Infarct related a.(n) (%) NS

LAD 15(68.3%) 7(36.8%)

RCA 6(27.2%) 12(63.2%)

LCX 1( 4.5%) 0
Antegrade flow(n) (%) NS

TIMI Grade 0 9(40.9%) 12(63.2%)

TIMI Grade 1 8(36.3%) 7(36.8%)

TIMI Grade 2 5(22.7%) 0
Collateral grade NS

Grade 0 0 2(10.5%)

Grade 1 2(910%)  1( 5.2%)

Grade 2 8(36.3%) 8(42.1%)

Grade 3 12(54.5%) 8(42.1%)
Ejection fraction(%) 43.1+ 10.4 56%* 6.57 0.005
DM (%) 26.3% 25.3% NS
HTN(%) 26.3% 36.8% NS
Hyperlipidemia(%) 21.7% 26.3% NS
Smoking(%) 68.4% 52.6% NS

AMI 1 acute myocardial infarction,

Chr IHD : chronic ischemic heart disease,
LAD : left anterior descending artery,
RCA : right coronary artery,

LCX : left circumplex artery

Table 2. Correlation of patients according to TIMI
grade and collateral grade by coronary

angiography
Chronic IHD AMI
Collateral
TIMI o1 2 3 0 1 2 3
0 0 055 00
1 2 1 3 3 0 0
2 0 0 00 0 2 1

Chronic IHD : chronic ischemic heart disease
(r=-0.31,p=0.19)
AMI : acute myocardial infarction(r=-0.29, p = 0.20)

o0 10000, o000 bbb 20 soooo
g0 0.88+ 0.23, OO 30 80000 OO 0.80
+ 02300 00 OO0 OOO0oOobO obo ogo
0 ooodoo oog oo boobo oo ood
o0 ooo 0 00 000 oooo booob oo
U ooo 0 oob ooob booo boooood

0 3530



O.l.

P=0.50
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1(n=2)

O.l. P=0.50

0.84

Chr IHD AMI
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Fig. 1. Comparison of collateral grade by coronary
angiogram with Opacification Index(O.1.) in AMI.
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Fig. 2. Comparison of collateral grade by coronary
angiogram with Opacification Index(O.l.) in ch-
ronic ischemic heart disease.
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Fig. 3. Opacification Index(O.l.) of stenosed coronary
territory via grade 2 or 3 colleaterals in chronic
ischemic heart disease(Chr IHD) and acute
myocardial infarction(AMI) groups.
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