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Relation between distortion of terminal portion of ECG
and early outcome in acute myocardial infarction
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— Abstact—

There were some reports that magnitude of ST segment elevation reflects the extent of myocardial
injury in acute myocardial infarction. And the magnitude of ST elevation, which is influenced by
the extent and severity of ischemia, is also determined by other factors. Recently there were some
reports that if terminal portion of QRS was distorted, it was related to severe myocardial injury.
So we investigated the relationship between distortion of the terminal portion of the QRS complex
and early outcome of the myocardial infarction. '

We classified 108 patients into two groups - 64 patients who had no distortion of terminal QRS
portion and 48 patients with distortion of terminal QRS portions. Distortion of terminal QRS portion
was defined as the emergence of the J point at a level above the lower half of the R wave or
disappearance of the S wave in leads with an Rs configuration in 2 or more adjacent leads. We
studied the first ECG checked in emergency room or intensive care units. And we followed the
inhospital course of the two groups.

1. There were no significant difference in infarct sites, blood pressure, potassium, creatinine,
cholesterol, HDL, triglycerides, smoker, hypertension and DM between two groups.

2. There revealed significantly higher level of peak CK-MB, SGOT and LDH in the QRS distortion
group. And Killip class and mortality were also higher in the QRS distortion group.

3. Multivariate logistic regression analysis of mortality with various factors showed that reinfarction,
Killip class, QRS distortion was associated with mortality.
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Distortion of the terminal portion of the QRS complex on the admission ECG was associated
with severe myocardial injury and higher mortality rate in patients with acute myocardial infarction

% Key Words : ECG, Acute Myocardial Infarction, Early outcome
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Figure 1. Admission electrocardiograms from eight
patients with inferior wall AMI. Examples a to d are
from patients without distortion of the terminal portion
of the QRS complex. Despite differences in magnitude
of ST segment elevation, the ] points emerge at <
50% of R wave height. Examples e to h are from
patients with terminal QRS distortion. In these four
patients the J points leads I and aVF emerge at
>50% of the R wave height.
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ligure 2. Admission electrocardiograms from seven
patients with anterior wall AML Examples a and b
are from patients without distortion of the terminal
portion of the QRS complex. There are S waves in
leads V2 and V3, and the ] points emerge at<50%
of R wave height. Examples ¢ to g are from patients
with terminal QRS distortion. In these five patients
there is no S wave in leads V, and V;

2

1. Ut EA

QRS EF-E9] HEHo] gle T2 603 (1T : 59
1341, /9 1 43/17), QRS EH-£9] v)Ede] g
487 (IIE 159 + 124, 9/ : 30/189)g.e0) A
A%, AFY FAE, 1¥gY, FAAY H)g,
= 5 Gzt Aol7h ARAT, A

9 HEHo] 9l T wH

fu
s

L S A e e
o
o
oft

=)

a Oh'(

&

— fr
&

).

- 37 —



RTRAERE: BB WOUE [ F13E F1°25, 198

2 #H3le QRS
FREY HEHO] ge 73 dv FoA Fx
CK-MBE 77 94+94, 222+110 (ng/mD, Hd)
SGOTE 47 152+ 130, 451+ 376 (units/L), HH
LDH= 72} 925+ 473, 1573+ 709 (units/L) 241 QRS
EFEY HEH] de TAA FdA i
(p=0.001). Preconditioning® ¢lu|3le FA47
AZ dgol e YN BAF F4L 44 25
H(42%), 17%8(35%) 224 QRS EXR-E2] vEY
o] gle TollA F4Ze WEst EUAT F93)
A B4 (p=0217). 222 WY A H2EA
Aol A3 AT E sl STEE O 458 #59
Mee 247 342, 4+2 (p=0001), HEZAY Q
o7t ded #E9 Age 44 16+17, 25112
(p=0023), Killip 25 42 17+12, 25+12 (p
=0001) 24 QRS EFE2] HEHo] e TolA
Fo5HA F7tEY ek 2P A2AAF @
AE A3 Ao ME 47 393 13522 QRS
BRE ¥EHe] QI TFAA © Bo] AEE

39 tH(Table 2).

l

o]

Job
1o

AlYzt ofef 2HHE o2

w
o nx
AT
mn o

J
o o4

0 nE
oz

i
P

3 24T Abge giE o7 A2
BAE 2R A3 SGOT (p=0.003),
o (p=0.00D), Killip -7 (p=0001),
2R HEH(p=0001) 59 IxE 4
T A A FEo] YATH Table 3).
nA £ gle ARAES
AN L H4AFY Killip £/ (p=0.
04), QRS EHE 9] B £ (p=0043), AT A M F 9]
A (p=0012) To] ArEFH FHHol YATH(Table
4).

Y
X

o 1
B o>
2 oy

rl .%

E 4 oo @n
il o ¥ ri
oN e

o M
¢ Rl ooN
S~
>
o_‘}L
.-_%
A% o&

o2
mlo

0

27 §5 TAFVH A4S AN WA
228 A7 QRS B2 HEYS 47| mE
AYES AolE LolugEy 4244F TAS
YALAAE S T WA £anTrel 297 o]
¥l A9l & QRS BRES] MEY] gt TN

Atarg ol Z718H . (p=0.034), 2713t oJulef 8
ALHAE AHRFES e APEE B9 3 H=
il

{f

oX,
o>

ri

o
12
2oy
i

o

>

riet

B
fo
2
e
o i
< £
fo, &
e

e o ob
E 2 ouE R

)
),
.'SL‘
_9,
Nk&‘l
(o—ﬂu

= TR ST—‘?—%’—Q"U
ATHo %t—ﬁl ST._?évJ el e %E«l
A7 A o] A7)9 B o] lvke Hilgo] B

Cohen 5% & ##45uo] ANY&S ANshe

41 O ox & oE P
ffoofd 1 L o

SOk BAF ST B4 B4 dE =Y £AE
guEgen 4% 584 44599 (hypocon-

tractile zone)® =71 ¥lHFTIT BTG on,
Mawi 57-& Ae F4423 4 SR X AbEE-S
WA 3 oA STEAS Aol 9IS H¢
oAl & 8% oo, s8R 97ie] FEolA STEEY
5ol = Aol e AAgEe] 238% & EHopIthaL
stgich. 2y MurrayS® & STEAE S A40] 9
= F29 Mg ZARYE e JEAAE B
"LUrl’ FA A,

@ ST 459 s A Aol g
‘3}*‘ BIEE Bt} Nielsen? S& A% STEAE
}o] e TAME AFEEC] 23% A
STERY Aol JE B$olE 6% A
o 89 Mark 592 shtel fEoX
EH STEZ ) Aol 0] A 1mQ) A9 APEE 0]
0ol shtel fFEolA 5mol 4 STEAY
Aol Qe ASdE 4% 7R AREC] S8k
A& Buslgo =3 FF 35FE2 mapping St
AU 1947 ECG EolA STERY 4452 &
st s W A4l 7|9 AbgEe] o]
BuE3 gloy & dFdHE o Atold A%
o] Wz itz SYAs® 29 3 AT

e STEAY Ao T3 ¥mTe-sestamibiE

M

rlo

o,
r h-(
2]
<

i oeo of 1

=2,
.%mg
R

Fl

T B &2 on

— 38 —



F4TE4F o Y R AF=4 QrRSH

Ado =29 429 99 2}
olESITY A#{FA flv AoE HIHIE
st

olZA ATAMA ST £29 A5 Ao} 4
Fol LA WY o) 3 ATt opg, Y
A7t AR getr] AAER 98 7HA 54
A9 BFg HTgE BuEo Ig? FAAZ
AAFA H1Z4E Qust BAE] o)A, 1gx
Tote] G971 SAsy] ol A7) & FAME
AAZ 2719 Yehd 4 de AARA gHe
¥ Hxo wal 3A AR Yol AL}
Atka FoP (A (1% 3¥) T3 WES v)A

BA Tt 88o] Y= FEdA YeltbEA ST
29 Agoly QRS EFES ool FHHEXA
%E BTEA e FAHYA BAAFN] 44
L B4H Hyrt QoA o] #FFHol 21
&3 @l gejAM oz 2YH e H 97 Bol
AL 3 o] A tiA o F7t Foiil 3} B
AQE §¥)S HAAAL Toe ST A%
(>0ImV)o] 27058 Zolite] fEAA YeEdE
7Agolr ARGz 38)S ¥AH442Q Toks} ST
-0 B A5 Hol Surel 447 Ry
A7)7F AXEA QRS EH-E ] vEH]
Aol (Fig 32 T3 FAAZAAZ 327}
olgA AHEA 1=dA 3= J8 S vEhd o
AR Qurt TAE] Aol U Sty o] Ao
1Zte] EbA Walste A B2 2 5 iy
0% gy ojd J38 IS JehhE A
=4 gt ©E Aty ol ofF A
gl QA ge AAHo

oA 429 HEY A AT B A}
QRS=H] HIEY 42 Purkinje A-fujclAe
7 3} (activation wave)d] A= 2] w5l
01 F0 Aesert =g AL
ad9 A=V TadA "o 184 §
2717} AA L Suhe] o] wAEA dvtka
Purkinje’d fr+& 53t A2 A Z o) vlsiA §
A ¥ud o qustegt?) Qrsshel
o] W37t B A& Purkinied o &4

v
o B of

9

R
20,

Howp
1o 1o rob no rfr

)

=
e
o

tlo Hr -2

eRge) MEGH 27 dFste B4

ojulsty o] ;& 3 ¥ o] ATt Hdlvke A&
JuA0 gy A3 3 Eo] L= QRST]
HIEg o] BAsHA Pv ZA$e olvix 2844 o
b S5£3 32 ojdd g4 AF ASHPY
preconditioning®] &JEA AZ HB7} o] Fo% 7]
wio] obdrt 5% 4 = 3tk 53] Spekhorst
e BAEUNEE Fd &

ol QRSEY] R|EHo] LA
AT QRS BF-E9] v EHo| &AF T
Ao CK-MB, o SGOT, 3t} LDH #E9]
ol gl= T HlalA fostA Z7hse 9l
o|AL AT &4 Ax) HEH U=
o Adtthe A& ujdet. 18w v E- o)
A WY AL Killip class® E9koH
17 Bote) A H= 3§ o F7199) 9
LB ATA 4 Foll dAE At B o)
AE U EFFAEN M QRS
%] A Killip class
JqHE 2o

K o
QL
32
T

ottt

[ g O Tl

A
=

o &

=
-

20 ¥ Ml 3 T o

N
= oft
o,

o ofy
oo
ofl

N

==

>,

i

1o

9
o i
U

o>

r

Hoo e e Lope e
i <) ro,
o
2
yo L
T
o
o L
g &g
1

rr
2y,

o
o &

>

5 1o

lo

o ox 82

o &

N

N
orle oy M

N
o
rlo
o=

o
=
O

o e

N

Ry
iy
O,
o
238
N

& f

1=

b

1o
2o Hog

N

>

ol

o

==
¥o, N[O e S,‘l I’m

[}

>0

fr xo
djo
o
ne
+

il
T2
o
)

Killip class7} 4]

Lo ¥ 1w ot mit 32 %
on, rdh N 2

o>

4z 52

A

rir T;

2
w
il
o
M
=
it
o
ret
ox

o,
N e
2

e
& ok gy
o,

¥ i

o

= &
2

[\&]
>,
r'\l
2
S
e
— OFO
ok
e
o>
ri
b
o2 i
e
N
N
o,
fo
X
2

(o

u
2
ok
o

4
;O
o

(d

il

= >
f' i
1o
Ak
e
e
[
vl
>
g

>
L
o,
ofl
b
M
o
ol
)
2,
o,
o
‘Q 2
o
g
%o by
du N
o= 1o
2k
0
4 oo ot

o
¥
o,
-
gQ
39,
A
2'[_1‘
o)
il
ox
o
SR SRR
2 on
A

M
© T
)
ufm
o
2L
3o,
rie
M
2
2
>
P
ol F
L,
o
o
o
x
o\
S

— 39 —



RIS BB WU L 13 551-25%, 1998

2 o
R
FAARRAZNN STRAS 4oL HEe 4
R LR DICEECEERRELIEER
3%e A 9. 222 STRAS) 44 H
e 4971 o

*‘37““52] 27 A%t BAE Bohs] 9
34 o) A7E Sk

o -

QRSS EREY WS g T 607 ¥E
Yol Y T 892 PPOE HP0v], QRS
222 ¥EYY Aok pholdd) ARP 4=

14 J3o] Retel 12013k] AFIA Az 5o Rs
§g Holt FEANE Sl 2] gl AR
stk 4AE BRE N F TR0 384

e 2
oy X

2 (i

mx
i)

=

739 A, B, EEAIE, AEotEY, &
g2HE Lii‘ﬂ’\ﬂle, FRAAEZFAA
geh 7 "6‘ T FTTe Aelrt gisith
2. QRS¥} EFE HEHo] e oA CK-MB,

SGOT, LDH7} F7kso] e, E38 Killip

class, AFE =g HIEHO] e TollA EUTH
3. Abel] i3l thAFA R AL S AN A
A7l A, Killip class, QRS E2] ¥ EH
Fol ArgE #do] Uitk

e b
fd il

i&

(@)

1) Bar FW, Vermeer F, de Zwaan C : Value of the
admission electrocardiogram in predicting out-
come of thrombolytic therapy in acute myocardial
infarction © a randomized trial conducted by the
Netherlands Interuniversity Cardiology Institute.
Am ] Cardiol 59 : 6-13, 1987

2) Barnhill JE, Tendera M, Cade H, et al : Depola
rization changes early in the course of myocardial
infarction . significance of changes in the terminal
portion of the QRS complex. J Am Coll Cardiol
14 : 143-149, 1989

3) Bern GB, Wasserman AB, Ross AM  The ele-
ctrocardiogram in patients undergoing thrombo-
lysis for myocardial infarction. Circulation 76
Suppl II - 1I-18-24, 1987

4) Birnbaum Y, Sclarovsky S, Ben-Ami R : Poly-
morphous ventricular tachycardia early after



FHATASS W RY A LS QRS BEEY HEYS 2] dEole BA

acute myocardial infarction. Am J Cardiol 71 :
745-749, 1993

5) Birnbaum Y, Sclarovsky S, Blum A, et al : Pro-
gnostic significance of the initial electrocardiog-
raphic pattern in a first acute anterior wall
myocardial infarction. Chest 103 @ 1681-1687,
1993

6) Cohen M, Scharpf SJ, Rentrop KP : Prospective
analysis of electrocardiographic variables as ma-
rkers for extent and location of acute wall motion
abnormalities observed during coronary angiop-
lasty in human subjects. ] Am Coll Cardiol 10
. 17-24, 1987

7) Clements IP, Kaufmann UP, Bailey KR et al :
Electrocardiographic prediction of myocardial
area at risk. Mayo Clin Proc 66 : 985-990, 1991

8) DhHaan RL : Differentiation of the atrioventri-
cular conducting system of the heart. Circulation
24 © 458-70, 1961

9) Henning H, Hardarson T, Francis G, et al:
Approach to the estimation of myocardial infarct
size by analysis of precordial ST segment and
R wave maps. Am J Cardiol 41 1-8, 1978

10) Holland RP, Brooks H : The QRS complex during
myocardial ischemia : an experimental analysis
in the porcine heart. ] clin Invest 57 : 541-50,
1976

11) Krucoff MW, Croll MA, Pope JE :.Continuously
updated 12-lead ST-recovery analysis for myo-
cardial infarct artery patency assessment and its
correlation with multiple simultaneous early
angiographic observation. Am J Cardiol 71 : 145-
151, 1993

12) Krucoff MW, Green CE, Satler LF : Non-invasive
detection of coronary artery patency using con-
tinuous ST-segment monitoring. Am ] Cardiol
57 1 916-923

13) Maroko PR, Libby P, Covell JW, et al : Precordial
S-T segment elevation mapping : an atraumatic

method for assessing alternations in the extent
of myocardial ischemic injury. Am J Cardiolol
29 : 223-230, 1972

14) Muller JE, Maroko PR, Braunwald E . Evaluation
of precordial electrocardiographic mapping as a
means of assessing changes in myocardial is-
chemic injury. Circulation 52 : 16-27, 1975

15) Madias JE, Venkataraman K, Hood WB Jr:
Precordial ST-segment mapping - 1 Clinical stu-
dies in the coronary care unit. Circulation 52
799-809, 1975

16) Muller JE, Maroko PR, Braunwald E : Precordial
electrocardiographic mapping - a technique to
assess the efficacy of interventions designed to
limit infarct size. Circulation 57 . 1-18, 1978

'17) Mauri F, Gasparini M, Barbonaglia L, et al :

Prognostic significance of the extent of myocardial
injury in acute myocardial infarction treated by
streptokinase (the GISSI trial). Am J Cardiol
63 © 1291-1295, 1989

18) Murray RG, Peshock RM, Parkey RW, et al : ST
isopotential precordial surface maps in patients
with acute myocardial infarction. J Electrocar-
diography 12 : 55-64, 1979

19) Marik PE, Lipman J, Eidelman IJ, et al : Clinical
prediction of early death in acute myocardial
infarction  a prospective study of 233 patients.
S Afr Med ] 77 - 179-182, 1990

20) Madias JE, Venkataraman K, Hood WB Jr:
Precordial ST-segment mapping : 1. Clinical stu-
dies in the coronary care unit. Circulation 52 :
799-809, 1975

21) Murray RG, Peshock RM, Parkey RW et al : ST
isopotential precordial surface maps in patients
with acute myocardial infarction. J Electrocar-
diography 12 : 55-64, 1979

22) Nielsen BL. ST-segment elevation in acute myo-
cardial infarction . prognostic importance. Circu-
lation 48  338-345, 1973



ETARE BB ICE | 13 5125 1998

23) Norris RM, Barratt-Boyes C, Heng MK, et al
. Failure of ST segment elevation to predict
severity of acute myocardial infarction. Br Heart
J 388592, 1976

24) Sobel BE : Acute myocardial infarction, In Cecil
textbook of medicine. Bennett JC, Plum F, 20th
edition, p 304, WB Saunders Co, 1996

25) Sclarovsky S, Strasberg B, Lewin RF et al : Ef-
fects of isosorbide dinitrate intravenously in high
dose over a short period in anterior myocardial
infarction. Am J Cardiol 61 @ 749-753, 1988.

26) Selwyn AP, Ogunro EA, Shillingford JP, et al :
Natural history and evaluation of ST segment
changes and CK-MB release in acute myocardial
infarction. Br Heart J 39 ' 988-994, 1977

27) Schiebler TH, Stark M, Caesar R : Die Stoff-
wechselsitation des Reizleitungssystmes. Klin

Wochenschr 34 © 181-183, 1956.

28) Spekhorst H, SippensGroenewegen A, David GK,
et al ! Body surface mapping during percuta-
neous transluminal coronary angioplasty. QRS
changes indicating regional myocardial conduc-
tion delay. Circulation 81 : 840-849, 1990

29) Thompson PL, Katavatis V: Acute myocardial
infarction . evaluation of precordial ST segment
mapping. Br Heart J 38 : 1020-1024, 1976

30) Vermeer F, Simoons ML, Bar FW : Which pa-
tients benefit most from early thrombolytic the-
rapy with intracoronary streptokinase? 74 :
1379-1389, 1986

31) Yusuf S, Lopez R, Maddison A : Value of the
electrocardiogram in predicting and estimating
infarct size in man. Br Heart J 42 © 286-293, 1979

Table 1. Baseline characteristics in patients with QRS distortion and without QRS distortion

QRS distortion(—)

QRS distortion(+)

(n=60) (n=48)

Anterior infarction 32 25
Inferior infarction 28 27
Blood pressure (mmHg) 117/75 + 39/26 117/73 + 32/22
Pulse rate (beats/min) 67 + 27 79 + 22°
Potassium (mEq/L) 38 + 10 39 = 10
Creatinine (mg/dl) 11 + 06 12 + 08
Cholesterol (mg/dl) 189 + 66 166 = 12
HDL (mg/dD 40 + 16 35+ 20
Triglyceride (mg/dD) 140 + 111 124 + 108
Smoking (cigarettes/dayX year) 415 + 465 408 + 416
Hypertension 22(37%) 11(23%)
Diabetes Mellitus 12(20%) 11(23%)

* p<0.05
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Table 2. Clinical characteristics of patients with QRS distortion and without distortion

QRS distortion(—) QRS distortion(+) P value
(n=60) (n=48)

Peak CK-MB (ng/ml) U+ % 222 + 110 0.001
SGOT (units/L) 152 + 130 451 + 376 0.001
LDH (units/L) 925 + 473 1573 + 709 0.001
Previous angina 25(42% ) 17(35%) 0217
Reinfarction 7(12% ) 10(21%) 0467
Time to ECG check (minutes) 241 + 181 229 + 255 0.837
Time to thrombolysis (minutes) 263 + 170 271 + 155 0.866
Leads with ST elevation (no) 3+ 2 4+ 2 0.001
Q waves on admission 16 + 17 25 + 22 0.023
Killip class 17 + 12 25 + 12 0.001
Mortality _ 3(5%) 13(27%) 0012

Table 3. Correlation between mortality and various factors

R value P value
Age 0.036 0712
Sex —0.045 0.062
Anterior infarction 0.029 0.767
SGOT 0.282 0.003
Peak CK-MB 0.108 0267
Previous angina 0.042 0.669
Reinfarction 0321 0.001
Q waves on admission 0.050 0.606
Killip class 0.355 0.001
QRS distortion 0317 0.001

Table 4. Multivariate logistic regression analysis of mortality with various factors

Odds ratio 95% confidence interval P value
Age (<60 vs. >60) —0.460 —0.229 ~ 0229 0.504
Sex —(.552 —129% ~ 0192 0.458
Anterior infarction 0.034 —0.640 ~ 0229 0.960
Previous angina 0.381 —0289 ~ 1051 0.570
Reinfarction 1506 —1149 ~ 2663 0.012
Killip class(1 vs. >1) 1753 0.898 ~ 2607 0.040
QRS distortion 1538 0.778 ~ 2.297 0.043
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Table 5. Mortality rate according to time interval from onset of chest pain to thrombolytic treatment and ele-
ctrocardiographic pattern

Distortion of the QRS complex No of Thrombolytic
Time to (-) (+) Total group therapy
Thrombolytic No. %  No. % (=) (+) P value
treatment
> 2 hours 1 (10%) 8 (33%) 9 (26) 10 24 0034
< 2 hours 0 0 0 8 5




