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ABSTRACT

Background and Objectives : No-reflow is an important phenomenon for limiting the prognosis of patients
following primary percutaneous coronary intervention (PCI) for acute myocardial infarction (AMI). Coro-
nary stenting is the current standard procedure for primary PCI in AMI. However, stenting is suspected to
cause more microembolization, and no-reflow phenomenon. This study was performed to elucidate the risk
factors for the no-reflow phenomenon following primary PCI with stenting, in patients with AMI. Subjects
and Methods : The clinical, angiographic and procedure related parameters were reviewed in patients with
AMI that had undergone primary PCI, with stent implantation, within 12 h of the onset of chest pain, at Seoul
National University Hospital, Yonsei University Hospital Cardiovascular Center and Chungbuk National Uni-
versity Hospital (n=183). Results : 29 patients (16%) showed no-reflow phenomenon (final TIMI flow grade
less than 3). Conventional risk factors for coronary artery disease were not significant risk factors for the
no-reflow phenomenon. In a univariate analysis, a high initial CK-MB level (>50 IU) (8.45% vs. 21.9%, p=0.04),
low left ventricular ejection fraction (LV EF) (<50%) (19% vs. 5%, p=0.03) and long pre—dilatation balloon in-
flation time (>30 sec) (31% vs. 15%, p=0.04) were significant risk factors of the no—reflow phenomenon. A low
LV EF and long pre—dilatation balloon inflation time were significant risk factors in a multivariate analysis.
Conclusion : LV dysfunction at presentation and a long pre—dilatation balloon inflation time were indepen-
dent risk factors for the no-reflow phenomenon following primary PCI with stenting for AMI. Preventive
measures against the no—reflow phenomenon should be considered in patients with these risk factors. (Korean
Circulation J 2004;34(4):368-375)
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18392 tdeAl 5 16%<2! 297804 no—reflow
F #2259 0 W (no—reflow), 84%%) 1547414 &
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SAFEC] Hyffoli= 59.7 +11.7413.0H, P k= 122
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k2] Hl8-2 61.6%SIch. kARl e 23] 93
QIzel o] W4= no—reflow¥} normal flow-3}
o el gt Ztol7t GIth(Table 1).

n}
Jim

Table 1. Demographic data of the no-reflow group and
the normal flow group. Baseline characteristics were
comparable between two groups

iyl dele No-reflow  Normal flow
(n=29) (n=154)

Age (year) 59+12 61+8 NS
Sex, male 72 (%) 65 (%) NS
Diabetes 31 (%) 22 (%) NS
Hypertension 46 (%) 38 (%) NS
Hyperlipidemia 18 (%) 22 (%) NS
Smoker 54 (%) 63 (%) NS

Values are mean=SD. NS: not significant

SuA Ul A Al EA T AR S
H|w3llE wl(Table 2) WY FA1Q] AHAMY crea-
tine kinase (CK) —MBX|7} 50 TU¢]’JQ1 $kx}e] v]&:
©] no—reflowrollA F-2J8HA #2362 (31% vs. 15%,
p=0.04), NEZF3APE F44 F889] no—reflow
oA olebA W42 +9% vs. 50+ 10%, p=0.03).
I A FEEE 4702 7H(30% °lsk 30~50%, 50~
60% 12]3L 60% Z3h o= tPFo] wAlEte] Hoks o
A FEE0] WS no—reflow?] AN} =
St (Fig. 1).

T A 3 A Uz AR ARRE S vl
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Incidence of No-reflow

0%
<=30%

Fig. 1. The incidence of no-reflow phenomenon showed
a tendency to decrease as the intial left ventricular ejec-
tion fraction was increasing. But this fendency did not
have statistical significance.

Table 2. Comparison of the initial clinical characteristics and the initial laboratory findings between the two groups

Initial presentation No-reflow (n=29) Normal flow (n=154) p
Pre-angina <48 hours 40 (%) 46 (%) NS
SBP at ER <90 minutes 11 (%) 12 (%) NS
DBP af ER <60 minutes 15 (%) 19 (%) NS
Killip class =3 13 (%) 17 (%) NS
Time to ER (hours) 32+24 33+27 NS
Initial laboratory data

Leukocytosis (WBC>10 k) 55 (%) 60 (%) NS
Total cholesterol 177 £45 mg/dl 19143 mg/dl NS
CK-MB (ER) >501U 31 (%) 15 (%) 0.04
CK-MB (ER) 5184 1U 31£591U NS
LV EF, initial =50% 88 (%) 60 (%) 0.03
LV EF, inifial 42+ 9 (%) 50+10 (%) 0.03

Values are mean=SD or frequencies in percent. NS: not significant, Pre-angina: preinfarct angina in 48 hours, SBP:
systolic blood pressure, DBP: diastolic BP, ER: emergency room, CK: creatine kinase, LV: left ventricle, EF: ejection

fraction
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Table 3. Comparison of the angiographic lesion characteristics and the interventional parameters between the two

groups

Lesion characteristics No reflow (n=29) Normal flow (n=154) P
Lesion location (LAD/LCx/RCA) 83/ 7/10 (%) 67/ 8/25 (%) NS
Lesion number (1/2/3VD) 52/24/24 (%) 56/24/20 (%) NS
Stent diameter (mm) 3.40£0.50 3.37£0.47 NS
Thrombus (>1/2 Diameter) 92 (%) 79 (%) NS
Interventional parameters

Balloon time >30 sec 50 (%) 28 (%) 0.04
Balloon -?— TFG <3 68 (%) 23 (%) <0.01
Stent 3~ TFG <3 93 (%) 5 (%) <0.01

Values are mean=£SD. NS: not significant, LAD: left anterior descending artery, LCx: left circumflex artery, RCA: right

coronary artery, VD: vessel disease, TFG: TIMI flow grade

30%
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20% —_—

13%
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Incidence of the no-reflow

0% !
No Small (<1/2D)

Size of the thrombus

Large (>1/2D)

Fig. 2. The incidence of no-reflow phenomenon showed
a tendency to increase as the size of the thrombus was
increasing. But this tendency did not have statistical sig-
nificance.
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Fig. 3. The incidence of no-reflow phenomenon showed
a tendency to increase as the duration of the balloon
inflation for pre-dilatation was increasing.
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