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Significance of ST Segment, R Wave, Q Wave and QRS Score for Assessing
Myocardial Perfusion in Acute Myocardial Infarction

Jeong Cheon Ahn, MD, Soo Mi Kim, MD, Kyo Seung Hwang, MD, Eun Mi Lee, MD,
Woo Hyuk Song, MD, Chang Gyu Park, MD, Young Hoonm Kim, MD, Hong Seog Seo, MD,
Wan Joo Shim, MD, Dong Joo Oh, MD and Young Moo Ro, M.D.

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

ABSTRACT

Background and Objectives[] The restoration of infarct-related coronary artery (IRA) patency in acute myocar-
dial infarction (AMI) linked to a significant improvement in survival. Because of microvascular and cellular
injury, patent IRA does not always represent successful reperfusion. With progress of myocardial ischemia,
standard 12 lead ECG shows evolutional changes of ST-segment, R wave and Q wave. But their relations to my-
ocardial perfusion were uncertain. Methods[] Total 41 patients of the first anterior wall AMI were enrolled and
serial ECGs were taken to measure sum of ST-segment elevation (5 ST), sum of Q wave (§ Q), sum of R wave
(G R), and QRS score (QRSs) proposed by Selvester in each patients before thrombolytic therapy (i), after co-
ronary angiography at 90 minutes of thrombolytic therapy (a), and before discharge (d). Myocardial contrast
echocardiography was performed within 10 days of AMI to estimate opacification score (OS) and opacification
index (OI) in segments of LAD territory. We investigate the relation between evolution of ECG changes and
perfusion status of infarcted myocardium. Results0) 1) There was no relation between Ol and Y ST, but ¥ R and
QRSs showed significant relation with OI before discharge (r=0.59, —0.33, p<0.05, respectively), post throm-
bolytic therapy (=0.51, —0.61, p<0.05), and baseline ECG =0.53, —0.51, p<0.05). 2) The number of segments
with OS (0.5) showed no singificant relation to the degree of Y ST and Y Q, but number of segments with OS
(0) showed singinficant relation to that of Y R and QRSs (r of Y Ri, Y Ra, Y Rd vs number of segments with
0OS (0)=0.59, —0.66, —0.43, p<0.05, QRSi, QRSa, QRSd vs number of segments with OS (0)=0.58, 0.58, 0.57,
p<0.05). Conclusion[] These findings suggest that the ECG changes of R wave and QRS scores could be useful
markers of perfusion state in thrombolytic era. (Korean Circulation J 1998528(10):1707-1716)

KEY WORDSO Acute myocardial infarction - Myocardial perfusion - ECG - Myocardial contrast-echocar-
diography.

0o0dooO19980 80 120

000000219980 110 190

0oo0oodoo,136-075 00 000 OO0 50 00000 0000 oogoo
000 (02) 920-5445- 000 (02) 927-1478

E—maild hhansin@unitel.co.kr

1707



N B

00 D000 0000 00 000 000 00 0
000 000000 00000 000 0000 00
00 OO0 00 0000 00000000 00000
000 DO00O0 00 000 0000 000 000
0 0000 0 00?000 00000 000 O
000 OO0 00 0000 0000 0000000 O
0000 0D0000 0000 00 00,000 000
0 0000 000 00000000 0000 000
000 0000 00 O 00.000 000 0000
0000 000 000 0 00000 0000 000
00 00 00O 00D DO No Reflow' phenom—
enon)D 000O0%*™ pOoO ODOOOD OO DOO
000 DO000O0 00 0000 00000 000 O
00 000 0 0 00 0000 00000 0o
0 00000 00 000 000 0O 00 0000 O
0 00O DOO0O(myocardial contrast echocardiogr—
aphy, MCE), 00 OO OO0 (magnetic resonance
imaging, MRI), 000 0OO0O0O0 000 OO0 OO O
0 000 (positron emission tomography, PET)0 O
0000 000 000 000 000 00000 0O
0 00000 0000 0000 00000 000 O
00 D00 0000 oOo0.

1200 00000 00 000000 0000 ST
00 00,000 QUO 00, RID 0000 OO O
00 D00 00000 00 0 0000 000 00
00 0000 0000 000 0000 00000 O
00 0 00 000 00 0000 00000 000
0 00000 0000 002

0, 000000 D00 00 000 0000 00
0 00 0000 000 00000 DO0000 000
00 00 OO0 000 000 00 00 0000 O
00 00000 000 000 0000 000 00 O
00 0000 0000 00 000000 0000 O
000 000 00000 00 000 0000 000
000 00 0000.00 0 000 00 0000 O
000 D00 000 0000 00000 0000 O
0 00 DO000 0000 000 000 00 00
0 0D000 1200 0000 00000 00000 O

1708

oo b ooob ogooo.
hy %

o7 of4

00 000 19950 2000 19970 80O OO
0oo 0o 00000 oooo gobb oo oo o
000 (anterior wall AMDOO OOOO ODOOO O
00 00 000 booob 2000 0o oo ooo
b oogd 410000d.

00 000000 OO0 000 nitroglycerinOD O O
0 000 O0O0b Ob obbo boo soooo o
000 1200 Oo0O0Ob OOoOoOb 20 000 oo o
0dod o1 mvOOd STOO OO0 OOOOO OO
oooOo 20000 000 oobg o2mvOodd st
ud goo gooo booo oog. ooo boo o
goob oog ob oo, bboo gooo, ooo
U, ooouob oog w-p-w Ooouo oo og,
o000 oooboo booob oo,0b0o0 ooo
Ut oodoo gouob ooobob oo bogob o
00 000 OO0 OO0 0 OO0 obboo boo
go.

BSY TYE Y M2 Y AESTE HA AY
oo 0ooddd oo guboboo bboogo oo

00 900 OO Seldinger0D000 OOOOO OO
0 000000 0o 2900 OOOO00 oo vod1o
0 00000 00 000 o000 oogoo.o o
00 0000 OO0 OO0 oooo oo, iMoo o
00 0000 mMl 2000 000 OO0 Oooo
TIMI 30 0000 OO OO0 00O TIMI 3000 O
O0C0O0.00 00 0000 000 4100 00 o0
0 1200 0000 OO0 90Ub OUo noooao,
00 2000 OO OO0 70100 OO0 OO OOO
000 0000 00000, 00 0000 hexabrixd
Sonicator(Heat system, US. A)0 0000 OO0OO
0 000 4000 OO0 20000 Ooooooo 3
cc, 0000000 2cch OO OOOO OO OO O
0000 00O0. 000000 Hewlett—Packardd O
O Sonos 15000000 OO OO0 O0OOO 00O OO
00 gainD O0O0O0O OOOOO 1/2inch DOOOO

Korean Circulation J 1998;28(10):1707-1716



0O 00000.00 00O 00000 OO0 oooo
O 00 000 00000 00 000 ooo ooo
0000 0ooooo (left anterior descending artery)
0 000 0000 OO0 OO0 700 OO D
0O 000 0 000 00 000 000000 ooo
0oo000.0,0 000 OO0 DOO0O0O0 ogg o
00 000 00 00 00 00 o, 0000 OO oo
01,0 000 050 00O OO0 0OO0OO DOOO
0 000 (Opacification Score, 0S)O OO0 OO O
000 OD0O000 O0O000 Oooo Oooo o o
000 OO0 00O 00000 ooo ood oo
0 000 000 0000 (Opacification Index, Ol)
O oood.
AHZ AL

000 000 0000 o000 o0 ooooo 15
000 200 O0O0O0O OO 1200 0000 sSTOO O
00 00000 0000 00 000 (base—line ECG, i)
0O 00 900 000 000 0000 00 0od (Post—
angiographic ECG, a)l OO0 OO0 OO0 (Pre—
discharge ECG, d)d OO 000 DOOOO.

0000 000 000 0000o sSTdo oooo
(degree of ST elevation)d OO (S STi, Y STa, Y
STd, mV), Q00 OO (depth of Q wave)d 00 (G Qi
> Qa, Y Qd, mV), RO O (height of R wave)d 0O
Ri, > Ra, Y Rd, mV), Selvester]00 000 QRS OO
(QRSi, QRSa, QRSA)OO OO0 OOODODO OOOO
ooo.

STOO 000 ViOved 0000 PR segmentd]
0000 JODOO 0060 0000 00000 QUO
000 RODO OO0 avkRO 000 000 OO O
000 ooooo.

QRSO0 Selvester'®00 OO0 QRS 0OOO
(scoring system) OO vidveOOO OO0 dOO
0O ROO 0O0O,Q00 OO, Q0, RO, SOOO 0OO
0000 O 000 13000 00 000 00000
QRSUDOO OOOO(Table 1).

SHAE

000 SPSS programd O0O0O0 OOOOO O O
0 00+ 00000 OODOODO.00O0 ooo o O™
000 paired t—test, unpaired t—test, ANOVA, 00O
0 0O (correlation analysis), [0 0O (regression anal—
ysis)J0 000000 pO0O 005000 OO0 OO
00 0000 0o ooo ood.

Ant wall

Apical four chamber view Apical two chamber view

Fig. 1. Observed segments in LAD territory.

Table 1. QRS scoring system in Anterior wall acute myocardial infarction

Vi(2) Any Q () Va(3)
Qor Sz 1.8mV m

Va(1) Any Q m
R< 10ms m
R< 0.1mV m Vs(3)
R< RVImMV m

Va(1) Any Q m
R< 20ms m
R< 0.2mV m Ve(3)

Q= 20ms m R/S< 0.5 (@)
R/Q< 0.5 (@) R/S< 1 m
R/Qs 1 m R< 0.7mV m
Notched R m

Q= 30ms m R/S< 1 @)
R/Qs 1 (@)) R/S< 2 m
R/Qs 2 m R< 0.7mV m
Notched R m

Q= 30ms(1) R/S< 1 (@)
R/Qs 1 (@) R/S< 3 m
R/Q=< 3 m R< 0.6mV m
Notched R m

*0 score limit for each lead, **0 score for each criteria

Total 13 points
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* 1 p<0.05, i : initial study
a : post-angiography 90 minutes study

d : pre-discharge study

Fig. 2. Changes of £ STand Z Q.
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Fig. 3. Change of Z R and QRSs.
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Table 2. Correlation between Z R, QRSs and perfusion status

R % Ra >~ Rd QRSi QRSa QRSd
Ol r= 0.53 0.51 0.59 —-0.51 —0.61 -0.33
No of OS(0) -0.59 —-0.66 -0.43 0.58 0.58 0.57
No of OS(0.5) NS NS NS NS NS
Ol0 opacification index i0 initial study OsO opacification score
al post-angiography 90 minutes study QRSO QRS score dOd pre-discharge study
S Ri(X0.1 mV) 2 Ra(x0.1 mV)
1207 807
r=0.59 r=0.66
[ 70 °
100 o i

80

60

40

204

Ol : Opacification index
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20+

10

Fig. 4. Regression analysis between Ol and Z R.
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Fig. 6. Sequential changes of Z R within a specific group.
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