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ABSTRACT

Background and Objectives : Early resolution of ST-segment elevation improves the short and long-term morta-
lities in acute myocardial infarction (AMI). However, the correlations between the ST segment resolution and
microvascular integrity, or functional recovery of the left ventricle, were not explored. Subjects and Methods :
The study population consisted of 42 AMI patients who received thrombolytic therapy (35 male, 54%11 years)
and consecutive successful percutaneous coronary intervention (PCI) (<30% of residual stenosis, recovered TIMI
3 flow) within 7 days. The coronary flow reserve (CFR) was measured at the segment just distal to the angioplasty
site using intracoronary Doppler wire following a successful PCI. Electrocardiograms (ECG) were evaluated before,
and within 90—150 minutes after, of the thrombolytic therapy. The percentage change in the ST segment resolution,
from the baseline to follow-up, was categorized into complete resolution (70%, n=24), partial resolution (30% to
<70%, n=10) and no resolution (0% to <30%, n=8). The ejection fraction (EF) and regional wall motion score
indices (RWMSI) were assessed by 2D-echocardiography before, and following the PCI (9+5 months). Results :
Complete ST segment resolution was observed in 57%, partial resolution in 24%, and no resolution in 19% of
patients. The CFR was significantly higher in the complete resolution group than in the no resolution group, and
the minimal coronary vascular resistance index was 51gn1ﬁcantly lower in the co lplete resolution group than in the
no resolution group (2.140.5 vs. 1.4+0.4, p=0.006 ; 2.3140.99 mmHg-sec:em™ vs. 3.8442.19 mmHg'sec-cm™,
p=0.035, respectively). The changes in the EF and RWMSI were significantly better in complete resolution group
than in the no resolution group (10£9% vs. 0+5%, p=0.028 ; —1.03+0.50 vs. 0.2440.66, p=0.004, respectively),
and the left ventricular end diastolic and systolic volume 1ndlces were 51gn1ﬁcantly 1ncreased in the no resolutlon
group at follow-up (42.0+14.8 mL/m’ vs. 55.8418.1 mL/n?, p=0.006 ; 23.2+10.9 mL/m?> vs. 30.5+15.9 mL/m’,
p=0.039, respectively). Conclusion : In the AMI patients, w1th a recovered TIMI 3 flow, following thromboly51s
and successful elective PCI, there were differences in the coronary flow reserve according to the degree of early
resolution of the ST segment. The patients with an early complete resolution of the ST segment showed the most
favorable preservation of the microvascular integrities and improvement of the left ventricular function. The degree
of early resolution of the ST segment might be a useful indicator for the prediction of left ventricular functional
changes at follow-up. (Korean Circulation J 2003;33(3):183-195)
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Table 1. Comparison of clinical characteristics among groups

Complete resolution (n=24) Partial resolution (n=10) No resolution (n=8) P
Age (yrs) 53+11 58+12 54+11 NS
Sex (M/F), n 19/5 /N1 71 NS
Hypertension, n (%) 7 (29) 2 (20) 2 (25) NS
DM, n (%) 6 (25) 1 (10 3 (38) NS
Dyslipidemia, n (%) 521 2 (20 2 (25) NS
Smoking, n (%) 19 (79) 7 (70) 5 (63) NS
Lipid profile
Total Chol (mg/dL) 217 £60 197 £65 206+43 NS
TG (mg/dL) 228+157 124+ 58 196170 NS
HDL-Chol (mg/dL) 40+17 41+8 45+7 NS
LDL-Chol (mg/dL) 140+ 58 132+t 67 12142 NS
Time (hr) 42+28 52+1.5 5.6+3.6 NS
Peak CK (U/L) 372312470 4466+1325 5595+3302 NS
Peak CK time (hr) 10.5+3.8 10.3+2.0 11.4+6.9 NS

DM : diabetes mellitus, Total chol : total cholesterol, TG : triglyceride, HDL-chol : high density lipoprotein-cholesteral,
LDL-chol : low density lipoprotein-cholesterol, Time : time fo thrombolytics from onset of chest pain, CK : creatine
kinase

Table 2. Comparison of angiographic characteristics among groups

Complete resolution (n=24) Partial resolution (n=10) No resolution (n=8) p
IRA NS
LAD, n (%) 18 (75) 9 (90) 5013 NS
RCA, n (%) 2(8 100 1012 NS
LCx,n (%) 4Q17) 0(0 2 (25) NS
Pre-PCI
MLD (mm) 1.0+0.5 0.6+0.3 0.7+0.6 NS
DS (%) 73+15 81+11 80+15 NS
TIMI grade NS
TIMIO, n (%) 0(0 0(0 1(13)
TMI T, n (%) 1(4) 1.(10) 0(0
TIMI 2, n (%) 2(8 3 (30) 2 (25)
TIMI 3, n (%) 21 (88) 6 (60) 5 (62)
Post-PCI
MLD (mm) 3.1+0.5 2.9+0.5 2.9+0.6 NS
DS (%) 9+15 9+8 11+8 NS
RVD (mm) 3.4+0.5 3.2+0.5 3.3+0.5 NS

IRA : infarct related artery, LAD : left anterior descending artery, RCA : right coronary artery, LCx : left circumflex ar-
tery, PCI : percutaneous coronary intervention, MLD : minimal lumen diameter, DS : diameter stenosis, TIMI : throm-
bolysis in myocardial infarction, RVD : reference vessel diameter
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ete resolution 7] no resolution T3} H]ws}e] ou]
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T4 no resolution T2} Bt & HeS WS
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94TH2.31+0.99 mmHg - sec - cm™ vs. 3.84+2.19
mmHg - sec - cm ', p=0.035) (Table 3) (Fig. 1).
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S4 AF7t n] QA R AAs BHrk42.0+
14.8 mL/m” vs. 55.8+£18.1 mL/m’, p=0.006 ; 23.2
+10.9 mL/m” vs. 30.5£15.9 mL/m*, p=0.039, re-
spectively) (Table 4) (Fig. 3). #44 7852 patial
resolution % no resolution* A= g e} 4
T A1) Afolel] &n] Gl ApolE HolA] kot
complete resolutionielX= Ul A1 v WSk
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Table 3. Comparison of coronary hemodynamic data among the groups

Complete resolution

Partial resolution No resolution

(n=24) (n=10) (n=8)

Baseline

mAoP (mmHg) 86+15 84+13 81£15

HR (beat/min) 73+10 74+16 80+8

APV (cm/sec) 21.8+8.6 21.8%9.1 19.9+10.3

Maximal CVRI (mmHg - sec - cm™) 4.56+2.14 427+1.12 4831224
Hyperemic

mAoP (mmHg) 88+ 14 85+12 82+16

HR (beat/min) 7112 75+15 79+7

APV (cm/sec) 439+16.8 39.2+19.7 269+123

Minimal CVRI (mmHg - sec - cm") 2.31+0.99 2.52+1.00 3.84+2.19*
CFR 2.1+0.5 1.8+0.5 1.440.4*

x 1 p<0.05 between complete resolution group and no resolution group, MAoP : mean aortic pressure, HR : heart
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Fig. 1. Comparison of coronary flow velocity, coronary
vascular resistance index and coronary flow reserve am-
ong the groups. APV : average peak velocity, bAPV :
baseline APV, hAPV : hyperemic APV, CVRI : coronary
vascular resistance index, CFR : coronary flow reserve.

4 A9} vlaste] FA A ef ou] Sl TS B
AH2.75+0.28 vs. 1.72£0.54, p<0.001) (Table 4)
(Fig. 4).

Zy 3 Alol9] Al 71E s vl Ul gA
of A%t FA Ted FIEA ] S A4
l's=°l oist Z171e] Wsis ZF o Alole] nlmwstod
Sks w2 ol Wl FE7IE 84 X509
Wl ZF 7 Alolel] on] Q= Aol (s, 4

2 FEE2] W3R complete resolutionitell A no

N

f

188

resolutionT ¥} H]walo] &Ju] QA 710 (10£9% vs
0£5%, p=0.028) =42 BR-g ol A4 wshk2
Al complete resolutionol|4] partial resolutioni™
2 no resolutioni¥} Hlwsle] 2u] A ZAck(—1.03
+0.50 vs. —0.37%0.73, p=0.010 ; —1.03£0.50 vs
0.24+0.66, p=0.004) (Table 4) (Fig. 2).

1 =
AT A% B ATA ABRE v

& CK—MB time activity 242 271 s}, A
F B4 (reperfusion arrhythmia)©] & Q= Ao
2 A kMY 34 A2 A STHY A
T W T kA Flfel] SJgh Ate] &) e}
TS oulet A #d Fue] 2] AlRRE
siate) o &2 ARk F23 Qe Fho]c Y%
ABFe] AEF sl 7] ST Wslel diaix=

L

ANRF7E olFoREE YRy AdsE STH FHa
7} 30% wwkl ZA-9-olli= AldRel A& el
= sow oA k2 Seproder SV A
A A= Skx}oll A streptokinase Fo] 3 3417 H
o] A EolA STHC] Wsle] wWebA complete reso-
lution(=70% “d<8 STA2] 744, partial resolution
(K70% to 30% *¥5% STA 7+ H no resolu-
tion(<30% to 0% =% STE ) ToE
e v 7] APGES 72 ol 2.2%, 3.4% 2 8.6%
2 9] Sl ZolE KA 2 F2ke] A7) APgE|
A% complete resolution¥} B3} partial re-
solution ! no resolution®|42] % AP == 22+
1.7 2 2.4% complete resolutiona=2] A7} §-2J5}
Al E9ke-S Hskich Hl de Lemos 50 94
AT AT Bt A g3llAl Fof 90 5 A3
St HHEA 2dsE STAEO] complete resolutiondt
A; FellA TIMI 24+ 3& FAlshe 8971 94%=A]
partial resolution2] 72%%} no resolution-2] 68%
o} vlawsto] frojgh xfo]E BYloL), STHS| 3]Ho]
AU B M = 68%°lA TIMI 2 H= 32 EF{7}t

Korean Circulation J 2003;33(3):183-195



Table 4. Comparison of left ventricular functional changes among the groups

Complete resolution (n=24)

Partial resolution (n=10) No resolution (n=8)

LVEDVI (ml/m?)

Baseline 4211143

Follow-up 419+16.7

ALVEDVI —-0.2%+17.1
LVESVI (ml/m?)

Baseline 21.1£93

Follow-up 17.7£10.6*

ALVESVI -3.3+10.2
EF (%)

Baseline 50+9

Follow-up 60+ 9*

AFEF 10+9*
RWMSI

Baseline 2.75£0.28

Follow-up 1.72+£0.54*

ARWMSI —1.03+0.50*

520+19.5 420+148
4924215 55.8+18.1
—2.8+23.5 13.7+£10.0
27.4+123 232+109
23241238 30.5+15.9
—42+16.5 7.3+8.2
48+6 49+9
53+9 49+9
5411 0+5
2.64+0.35 2.53+0.43
22740717 2.29+0.28
-0.37+0.737T 0.24+0.66

* 1 p<0.05 between complete resolution group and no resolution group, T : p<0.05 between complete resolution

group and partial resolution group. LVEDVI :
ventricular end diastolic volume index, LVESVI :

motion score index, ARWMSI :
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left ventricular end diastolic volume index, ALVEDVI :
left ventricular end systolic volume index, ALVESVI :
ventricular end systolic volume index, EF : ejection fraction, AEF : changes of ejection fraction, RWMSI :
changes of regional wall motion score index
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Fig. 2. Comparison of left ventricular function among the group. See Table 4 abbreviations.
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Fig. 3. Comparison of left ventricular end diastolic and systolic volume changes between baseline (at admission)
and follow-up. A : complete resolution group, B : partial resolution group, C : no resolution group, * : p<0.05 between

baseline and follow-up, see Table 4 for abbreviations.
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