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Remodeling and Changes of Systolic and Diastolic Functions of Left Ventricle after
Acute Myocardial Infarction[] Comparison according to Killip Class at Admission

Cheol Hee Lee, MD, Seung-Jae Joo, MD, Dal Soo Park, MD, Ji Hyun Kim, MD,
Jun Cheol Pyun, MD, Young Soo Lee, MD, Tae Joon Cha, MD and Jae Woo Lee, MD

Department of Internal Medicine, Kosin Medical College, Pusan, Korea

ABSTRACT

Background[J Infarct size determines left ventricular (V) systolic and diastolic dysfunctions after acute my-
ocardial infarction, and also may affect the recovery from functional impairment. We studied the differences
of LV remodeling and changes of systolic and diastolic functions of LV during two weeks after acute myocardial
infarction, according to Killip class at admission. Methods[] Echocardiographic examinations were performed
within two days (23.9% 2.3 hours), and two weeks after the attack in 27 patients with acute myocardial infarction,
and the results were compared with those of 19 controls. Patients were divided into two groups according to
Killip class at admission[] 18 patients in Killip class I (group I) and 9 patients in Killip class II to IV (group II).
Group II had larger infarct, reflected by higher levels of peak serum cardiac enzymes. Results(] LV systolic
function was more depressed in group II. Regional wall motion score index decreased in group I after two
weeks, but not in group II. LV systolic and diastolic volume indexes increased after two weeks in group II but
not group 1. E/A ratio of mitral inflow was less than 1, and isovolumic relaxation time was prolonged in group
I immediately after the attack. Group II had E/A 1 and shorter deceleration time (DT) of mitral inflow, and
higher peak reverse flow velocity associated with atrial contraction (AR) of pulmonary venous flow than those of
controls immediately after the attack. In group II, E/A ratio was greater, DT was shorter, peak systolic/diastolic
flow velocity ratio of pulmonary venous flow was less, and AR was higher than those of controls after two weeks.
Conclusion[] Infarct size affected remodeling and changes of systolic and diastolic functions of LV after acute
myocardial infarction. In patients with large infarct, LV was dilated and regional wall motion was not improved
during two weeks. Restrictive pattern of LV filling, which was more aggravated during two weeks, was noted
immediately after the attack. In patients with small infarct, LV was not dilated and regional wall motion was
improved during two weeks. LV filling pattern showed relaxation abnormality. (Korean Circulation J 1998528
(10)1727-1739)
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Table 1. Comparison of echocardiographic findings bet-

ween control and AMI groups and between the first and
the second studies in AMI group

AMI group (n=27)

Control group (n=19)

First* Second'
Age(yn) 578 + 109 59.4 + 108
Male 10 (53%) 20 (74%)
BMI(kg/m?) 220 27 234 + 27
HR(/min) 659 £ 117 7102174 653 121

LVMI(gm/m2) 107.8 + 21.6 137.4 + 27.2% 1468 + 317"

EDVI(MI/m2) 510 £ 11.5 67.3 £ 165 767 + 24.7%"
ESVI(ML/m2) 195+ 67 348 + 128" 379 + 153"
SI(mL/m2) 463 +93 316 + 80" 347 + 72!
CI(L/min/m2)  3.04+ 072 2.15+ 0.42" 223+ 0.52*
EF(%) 624 + 64 492 + 94 516+ 84
RWSI 170+ 029  1.60+ 0.32'
Mitral inflow

E(cm/sec) 615+ 152 565+ 180 64.6 + 221
A(cm/sec) 637 £ 123 640 =208 647 £17.1
E/A ratio 099+ 025 101+ 060 107+ 0.48
E/A>1 10 (53%) 11 (41%) 12 (44%)
DT(msec) 212.6 + 430 1862 452 1837 + 51.4
IVRT(msec) 969 + 21.7 1057 + 25.1 1105 + 28.6
Pulmonary venous flow

SV(cm/sec) 520 + 8.1 431 + 108" 484 + 11.2
DV(cm/sec) 379 7.1 326 +95 396+ 132
SV/DVratio 142+ 036 140+ 044  1.30% 0.35
STVI(cm) 498+ 277 1148+ 400" 13.33% 4.117
DTVI(cm) 1094+ 2.62 825+ 328" 10.16+ 3.7¢"
S$/DTViratio 146+ 047 152+ 0.58  1.40% 0.49
AR(cm/sec) 206 £32 222+ 41 241 £ 55

*The first echocardiographic study was performed within
forty eight hours (mean 23.92.3 hours) after the attack
" The second echocardiographic study was performed
two weeks after the attack.

¥p<0.01, § p<0.05 vs control groupd " p<0.05, " p<0.01
vs the first study

A=peak mitral flow velocity at afrial contractiond AR=peak
reverse flow velocity associated with atrial contractiond
BMI=body mass indexd Cl=cardiac index] DT=decleration
fimed DTVI=diastolic time-velocity integrald DV=peak
diastolic flow velocityd E=peak mitral flow velocity in early
diastoled EDVI=end-diastolic volume index EF=ejection
fractiond ESVI=end-systolic volume index HR=heart ratel
IVRT=isovolumic relaxation timel LVMI=left ventricular
mass indexO RWSI=regional wall motion score indexO
Sl=stroke volume index O STVI=systolic time-velocity
integrald SV=peak systolic flow velocity
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Table 2. Baseline characteristics of patients with acute
myocardial infarctiond Classification according to Killip
class at admission

Group | Group |l
(n=18) (n=9)

Age (yr) 60.3+ 12.3 57.8+ 7.2
Male 13 ( 72%) 7 ( 78%)
BMI (kg/m?) 23.1% 3.1 23.9+ 1.8
Smoking 14 ( 78%) 6 ( 67%)
Hypertension 7 ( 39%) 1( 11%)
Hypercholesterolemia 10 ( 56%) 6 ( 67%)
(Total cholesterolz 200 mg/dL)
Diabetes mellitus 3(C 17%) 2 ( 22%)
Reperfusion therapy 12 ( 67%) 8 ( 89%)
Thrombolytic therapy 11 5

Urokinase 4 2

tPA 7 3

Primary PTCA 1 3
Site of infarct

Anterior wall 10 ( 56%) 7 ( 78%)

Inferior wall 8 ( 44%) 2 ( 22%)
Serum cardiac enzymes

Peak CK-MB (U/L) 166.4= 94.1 480.0+ 485.0*

Peak AST (U/L) 227.7+ 136.6  677.3+ 536.2"

Peak LDH (U/L) 1277.3% 467.2 23950+ 1300.1"

Medication
Nitrate 18 (100%) 9 (100%)
b-blocker 9 ( 50%) 5( 56%)
Calcium antagonist 17 ( 94%) 6 ( 67%)*
ACE inhibitor 9 ( 50%) 7 ( 78%)
CHF during +
hospitalization 3 C17%) 5 56%)
Reattack during 1( 6%) 1( 1%)

hospitalization

*p=0.06, T p<0.05
Patients in Killip class | are in group | and those in Killip
class Il to IV are in group |I.

ACE=angiotensin converting enzymel AST=aspartate
fransaminased BMI=body mass indexd CHF=congestive
heart failured CK=creatine phosphokinasel LDH=lactic
dehydrogenasel tPA=tissue plasminogen activator

0 000 000 0000, 00 0000 10 000
00 00 00000@0006). 00 O 0OOO0O0 N
00 50(G6%)00 0000, 100 30(A7%)00 O
00(p<005). 000 00 000 000 O 000 O
0 100 000 (Table 2).

00000 000 00
0000 000 100 100 0000 000 000
000 OO0 00,000 0000 00 00,000 O
000 00 000 0000 000(p<001), 00 O
00 00, 000 00,000 0000 0000 00
0 (p<0.01)(Table 3). 10000 NO00 OO0 OO
000 0000 000 0000 0000 000. 10
00 00 000 00 0000, 000 00 00, 00
0 0000 00 00,000 0000 00 00,0
0 000 00,000 00,000 000 00 00
0 000 000. 100 000 00000 000 00
000 859+ 196/000, I00 000 000 OO0
0 0000(p<005), 000 00000 645+ 14.7/
000 DOO0O(@p<005), I00 000 000 000
000.000 00 000 N0o00 000 000 O
00 0D0O000 0000 000 0000,0000 O
000 DOO. N0O0 000 0000 00 000 O
000 00 000 000 000 00 690+ 14.7 mL/
m?0 38.0+ 11.6 mU/m’00, 000 OO0 97.5+
235 ml/m® 51.9+ 125 mL/m’00 0000 (p<0.05),
I00 000 000 663+ 181 mU/m’0 309+ 11.3
mU/m’0 000 00 (p<0.05)(Figs. 1A and B). 00
000 000 N0O 000 000 26.7+ 5.7 mU/m?
00,100 340+ 80 mU/m’0 OO0 OOO0O OO
00 (p<0.05), 000 00000 315+ 6.9 mU/m’O
0 0D0O0O0(p<005), I00 000 000 000 (Fig.
1C). 000 OO0 N00O 00 000 00 0000
(p<005), 000 OO0 00 000 100 000 O
00 000 (p<005)(Fig. 1D). 000 0000 N00
0 00 000 00 000 0000,000 000 46.
6+ 7.5%0, 100 54.2+ 7.8%0 OO0 0OOO O
00 (Fig. 1E). I000 00000000 OO0 000 O
00 000000(p<005), 10000 000 000,
NOO 000 100 0000 00 (p<0.01)(Fig. 1F).
000 OO0 000 000 00000 000 100
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Table 3. Comparison of echocardiographic findings according to Killip class at admission

Group | (n=18) Group Il (n=9)
First Second First Second

HR (/min) 63.6 +10.3 658 £ 11.0 85.9 + 19.6+ 64.3 + 14.7"
LVMI (gm/m?) 137.3 + 24.6* 144.3 + 29 .5* 137.6 + 33.4" 151.8 + 37.2*
EDVI (mL/m2) 66.5 + 17.6* 663 + 18.1* 69.0 + 14.7* 97.5 + 23.5%!
ESVI (mL/m?2) 332 £ 13.4* 30.9 £ 11.3* 380 £ 11.6* 51.9 + 12.5%!
Sl (ML/m2) 34.0 + 8.0* 36.4 + 6.9* 267 + 5.7% 31.5 + 6.9
CI (L/min/m2) 2.11+ 0.40* 2.37+ 0.50* 2.24+ 0.48* 1.96+ 0.40%!
EF (%) 51.3 + 8.2* 542 + 7.8* 450 + 10.6* 46.6 + 7.6%
RWSI 1.56+ 0.24 1.46% 0.27" 1.96+ 0.15% 1.89+ 0.17*
Mitral inflow

E (cm/sec) 53.4 + 9.6 58.2 19.7 62.7 + 28.2 77.4 + 2218

A (cm/sec) 64.1 +17.0 66.7 +16.9 63.7 + 28.2 07178

E/A ratio 0.90% 0.30 0.92+ 0.43 1.24+ 0.94 1.36+ 0.46"*

E/A>1 6 (33%) 5 (28%) 5 (56%) 7 (78%)8

DT (msec) 206.3 * 30.6 203.9 + 48.4 140.9 + 40.5%* 143.2 + 29.0%*

IVRT (msec) 115.4 + 20.8" 119.9 + 2617 862 + 22.8* 91.8 + 24.8°
Pulmonary venous flow

SV (cm/sec) 443 + 118" 50.6 + 12.1 40.4 + 8.1* 441 £ 82"

DV (cm/sec) 30.8 + 9.3* 362 + 109" 36.6 9.3 46.6 + 15.4'

SV/DV ratio 1.49+ 0.40 1.43+ 0.25 1.19+ 0.47 1.04+ 0.37"8

STVI (cm) 12.04+ 4.11% 14.33+ 4.00" 10.21# 3.65* 11.35+ 3.80""

DTVI (cm) 8.56+ 3.68* 9.81+ 3.35" 7.57+ 2.21* 10.87+ 4.61"

S/DTVI ratio 1.51 0.41 1.53+ 0.43 1.54+ 0.89 1.16+ 0.54

AR (cm/sec) 20.7 + 3.5 22.9 + 56 25.5 + 3.6* 26.6 + 4.4

*0<0.01, T p<0.05 vs control group. Echocardiographic data of control group are listed in Table 1.
¥p<0.01, ¥ p<0.05 vs group | of the same interval from the attack

' p<0.05 vs the first study

Patients in Killip class | are in group | and those in Killip class Il to IV are in group Il

Abbreviations as in Table 1.

0000 000 000 000 000 000 100 O
00 000 EA OO0 0000 000 000 000
0 0000 0000, 00 0000 000 000 O
0 000 0000 0000 0O00.0 0 0000 A
000 00 000 00 000 000,100 E0O
0 E/A 00 000 000 0000 000 0000,
0000 0000 000.000, 100 000 000
E OO, E/A O, E/A>10 000 00 774+ 221 e/
sec, 1.36+ 046, 78%(1, I00 000 000 582+ 19.
7 cisec, 0.92+ 043, 28%0 000 00 0000 O
000 00O (Figs. 2Aand B). 0 0 0000 00 O
00 00 00 000 000 000 000 000 0
00.100 000 100 00 000 000 000 O
00 00 0000 000 (p<0.05)(Fig. 2C and D).
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0 1.04+ 0370, 100 143+ 0250 000 0000
000 (p<0.05)(Fig. 3C). STVIO 00 000 000
0 000 00 000000@<005), 0 000 00
0 00O0.DTVIO I000 000 000 00000

0000 000 s/OTVIOD 100 OO0 000@o
0.076). OO OO0 OO ARO OO0 O O OOOO
goo. ood, nob ARO 0000 000 oo
(p<001), OO0 OOOO 100 OO0 oooo o

O p<0.05 80
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Fig. 1. Comparison of (A) end-diastolic volume index (EDVI), (B) end-systolic volume index (ESVI), (C) stroke volume
index (S, (D) cardiac index (Cl), (E) ejection fraction (EF), and (F) regional wall motion score index (RWSI) according
to Killip class at admission. Patients in Killip class | are in group | and those in Killip class Il to IV are in group II. The first echoc-
ardiographic study was done within two days after the attack, and the second study, two weeks after the attack.

*p<0.05 vs control group.
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Fig. 3. Comparison of (A) peak systolic flow velocity (SV), (B) peak diastolic flow velocity (DV), (C) SV/DV ratio, and
(D) peak reverse flow velocity associated with atrial contraction (AR) of pulmonary venous flow according fo Killip
class at admission. Patients in Killip class | are in group | and those in Killip class Il o IV are in group II. The first echocardi-
ographic study was done within two days after the attack, and the second study, two weeks after the attack. *p<0.05

vs control group.
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