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Abstract

Acute myocardial infarction (AMI) causing ST depression and T wave inversion has been diagnosed as
subendocardial or non-Q myocardial infarction. However, some patients eventually develop strictly pos-
terior infarction with a lesion of the left circumflex coronary artery (LCX). This study attempted to deter-
mine the electrocardiographic (ECG) characteristics of such myocardial infarction in 32 patients with
definite AMI in whom ECG showed no hyperacute T waves or ST elevation and the LCX was an infarct-
related coronary artery. ECG on admission (< 6 hours from the onset), at 24 hours, and on the 14th day
were analyzed to evaluate QRS, ST, T, and U waves using calipers and magnifying lens. Sixty-six patients
with normal circulation served as controls. The characteristic ECG findings on admission were ST depres-
sion in chest leads, and prominent positive U waves in leads V2 or Vs with relatively small T waves. Based
on these results we proposed new ECG criteria: 1) ST depression=0.1 mV in 2 consecutive chest leads,
2) prominent positive U wave=0.1 mV in leads V2 or V3, 3) T/U ratio in leads V: or Vs=4. Considering
two of the above criteria as positive, the sensitivity was 71.9%, the specificity 97.0%, and the diagnostic
accuracy 88.8%. In 85.2% of the patients, ST depression returned to the baseline by 24 hours. As the
amplitude of the U waves decreased gradually, the T/U ratio increased. The R/S ratio in leads Vi or V-
became = 1 by 24 hours in 46.4 % and the amplitude of R wave in lead V. increased gradually. T waves in
the right precordial leads increased with time. These findings were consistent with isolated strictly poste-
rior myocardial infarction. From these results we identified new ECG criteria: 1) R/S ratio in leads Vi or
V221, 2) R wave =0.7 mV in lead Vi, 3) T wave 0.5 mV in lead Vi. Considering any of the above
criteria as positive, the sensitivity was 72.0%, the specificity 87.9%, and the diagnostic accuracy 86.7%
on the 14th day. These new ECG criteria of strictly posterior myocardial infarction with the LCX as an
infarct-related coronary artery apply at less than 6 hours or at 24 hours from the onset of the symptoms.
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Fig.1 Representative case. A 65-year-old female. Electrocardiograms recorded 2.5 hours after the onset of symptoms

I NF
S I : £ ~ HI &R a\-/l- ==
15 81 EEiE = . S =
= Tl as s g 51 31
E=aps B
3
Vi \ 5 I A

FESSHE ~,:ﬂ~‘* = B
FiE i i
E—E_jl, f: i “-; = R
T B T e

HhE e o

HEH ; 3

Pt e

Fig.2 The same patient as in Fig. 1. Electrocardiogram recorded 12 hours after the onset of symptoms
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Fig. 5 The same patient as in Fig. 1. Electrocardiogram recorded on the 14th hospital day
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Table1 Time course of the main electrocardiographic findings in patients with acute myocardial infarction

compared with those of normal subjects

Myocardial infarction

Normal
<6hrs 24 hrs 14th day S“b_JegG‘S
(n=32) (n=27) (n=25) (n=66)
R (mm) Vi 3.1642.49 431+3.06 4.76+3.08% 3.04+1.60
Va 8.45+5.29 9.3845.09 10.68+5.29 7.13+3.05
Vs 17.58+5.23 17.09+7.66 14.68+7.60 18.4246.30
Ve 12.66+3.96 9.84+5.79 8.36+5.25 12.44+3.93
S (mm) Vi 9.65+6.45 7.93+4.62 5.09+4.02 9.73+3.88
Va 14.93+7.07 11924555 9.52+5.14 15.79+5.57
ST segment (mm) Vi 0.08+0.93 0.43+0.70 0.60+0.45 0.47+0.45%!
Va —0.02+1.39 0742091 1.06%0.65 0.92+0.67*!
Vs —0.73+141 0.38+0.84% 0.68+0.65%" 0.69+0.66*"
Va —1.18+1.65 —0.05+1.08% 0.20£0.37% 0.44+0.52%
Vs —0.55+1.26 0.06+0.84* 0.00+0.25% 0.16%0.66*'
Vs 0.08+1.19 0.1940.77% 0.18+0.40% 0.09+0.18*!
T (mm) Vi 048+2.52 243+1.89 3,664 1.89%! 1.50£1.79
Va 4414434 7.03+4.19%! 10.08+3.51%! 6.84+3.90
Vs 40944235 7.33+3.46% 10.22+4.33% 7.21+3.89%
R (mm) V2 1.02+0.45 0.84+0.40 0.69+0.43% 0.60+0.36%
Vs 0.96+0.52 0.74%0.46 0.72+0.43% 0.63+0.36
RR (sec) 0.88+0.17 0.90%0.12 1.02£0.17 0.96%0.12

*1p<0.05, ¥p<0.01, p<0.001.

Table 2 Positive ratio and p value of the main electrocardiographic
findings in patients with acute myocardial infarction at less
than 6 hours from the onset and in normal subjects

Table 3 Positive ratio of the new diagnostic criteria for the electro-
cardiographic diagnosis of LCX-related myocardial infarc-
tion at less than 6 hours from the onset and normal subjects

Normal Normal
ECG findings AMI_<362hrs subjects  p value AMI_<36 zhrs subjects
(n=32) (n=66) "= (n=66)
ST depression =1 mm 21 (65.6%) 0( 0%) 0.001 ST depression in Vi-Vs=1 mm 21 (65.6%) 0( 0%)
UinVzorVs 2075mm  28(87.5%)  37(56.1%) 0.005 Uin Vzor Vs=1 mm BOBI%) 27 @09%)
210mm  25(785%)  27(409%) 0.005 T/Uin Vz2or Vs=4 20 (62.5%) 7(10.6%)
Z125mm 13 (40.6%) 8(12.1%)  0.005 LCX =left circumflex coronary artery. Other abbreviation as in
=15mm  8(25.0%)  1(15%) 0.001 Table 2.
T/UinVa2or Vs 24 20 (62.5%) 7(10.6%) 0.001 INLORERHEL-ER, LERIC L 32HE
=2 11 (34.4%) 7(10.6%) 0.05 N \ .
=1 7.21.9%) 4(6.1%) 005 HELTHOTORBZME L.

ECG =electrocardiography; AMI=acute myocardial infarction.

WHRETIE, WEHFED ST THRERLAZDDIEE
Ho .
Table 2 |Z3RIEFI D V2 - Vs FEOBRHE U KB L VK
EEOTUKE, LHEER EXTRETHELD
DERT.
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1) Vi-Vs FEDOL R L b ERETH2FEDSTT
fE=0.1 mV
2) Vo &5 \WiE Vs FEOREM U EOIEIE=0.1 mV
IV HEWEIV:FED TS UKD (T/U)=4
BEHBOZUERY LHEEHLGRE ST T
Table3 |S7RY. SHICBHWEAEL LT, 1EHEZWL
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Tabled4 Sensitivity, specificity, positive and negative predictive value, and diagnostic accuracy of the electrocardiographic criteria

for the diagnosis of LCX-related myocardial infarction at less than 6 hours from the onset

Predictive value

Sensitivity Specificity Dnagno‘s:tlc
Positive Negative accuracy
Apply 1/criteria 96.9% 54.5% 50.8% 97.3% 68.4%
Apply 2/criteria 71.9% 97.0% 92.0% 87.7% 88.8%
Apply 3/criteria 37.5% 100% 100% 76.7% 79.6%

Abbreviation as in Table 3.

Table 5 Positive ratio and p value of the main electrocardiographic findings in patients with myocardial infarction at 24 hours
and the 7th hospital day compared with normal subjects

Myocardial infarction

Normal

24 hrs 7th day subjects

(n=66)

(n=28) p value (n=25) p value

Rin V227 mm 5(17.9%) 0.003 7 (28.0%) 0.001 0( 0%)
R/Sin Vior V221 13 (46.4%) 0.001 14 (56.0%) 0.001 8(12.1%)
Tin Vi =25mm 2( 7.1%) NS 9 (36.0%) 0.001 0( 0%)
2/above 4(14.3%) 0.01 8 (32.0%) 0( 0%)
Either/above 16 (57.1%) 0.001 18 (72.0%) 0.001 8 (12.1%)
ST depression in Vi-Vs=1 mm 4(14.3%) 0.01 0( 0%) — 0( 0%)
UinV2orVs 21 mm 17 (60.7%) NS 10 (40.0%) NS 27 (40.9%)
=1.5mm 4(14.3%) 0.05 6 (24.0%) 0.002 1( 1.5%)
T/U in V2 0or V3=4 5(17.9%) 0.01 0( 0%) — 7(10.6%)

NS =not significant.

T 5 LRI 71.9%, BEMEIL 97.0%, THIHEEL
88.8% THN, 2l BICHEUTHDDABIRT A2DH
BERBIICERTH B EEZ LN,

4. BBIZLZLEHDEIE

F 2 LB ROBERNZIL % Table5 IS/RL7z. 2
WrERHEICHL) ATz, 2L d 2FEICDbL5 01
mV= O ST TF&id 24 B/ 3 TKRIB5 DEEBI (85.2%)
THEHRIELTEY, MBEBFEFTICIILFITHEL
72, Vo Vs BEO UKIIEENICREL 4MHEZT
WL EEEN L o7z, T TIU D 24 8%
BETICHL,PITHAL, 14 HE TICHBEE L
THEEN R ko7,

—7F, 24 BEREBUBICEICELTERLEBIELT
i, Vi- V2. FEDORIEDEKR, SEORE, Lido
TRSHDWERTH A, RVI=0.7mV (FEEEAY (2380
L, MHEZTIZ280% L7&bh, xEBEO0%) LAE
ZDH o7z (p<0.001). T2 RISVi=1 iF 24 BEfGE T

TIZ46.4% DIEBITHY L, *EBE121%) L EEE
BdH o7z (p<0.001). 52, Vi- V2 FED T kI Ak
AMBEICEETLILONER . LI TV
0.5mV ZiHET 5 b DOITERMICHEML, 4HEZ
TI236.0% &7 0, HEBEEO%) LEEENH -7
<0.001).

IS D24 BERBUBICEH 72124 U L EREL
A (B REEELTRET LR TH 55, LHE
ERIIHIIELEE LT,

1) RISV, - V221

2) RVi=0.7 mV

3) TVi20.5 mV
DIFHDI B, S 1DIZFELTLIIDEHM
REFEEL LGS, CORIHELIERMES L% Table
6L 7.

£ x
COMRETHONAELRTRIE, 1) MERHEICAE
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Table 6 Sensitivity, specificity, positive and negative predictive value, and diagnostic accuracy of the electrocardiographic criteria for the diagno-
sis of strictly posterior myocardial infarction at 24 hours and on the 14th hospital day

Predictive value

Sensitivity Specificity Diagnostic

Positive Negative accuracy
24 hrs 57.1% 87.9% 66.7% 82.9% 77.1%
14th day 72.0% 87.9% 77.1% 92.0% 86.7%

% TR ST LAFRENZ VA OHEET, W
FED ST TR, H5VIIHEMIFED T IKHIFE
L, BICKELHEHEUEIRING & &F, LEBIR
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FRAHOPELZ-TLBIETHE. YT, IhbH
DEEEIZOVWTEET 5.
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AEID bbb NDOWRETTid, retrospective I[ZFIE 6 B
BRI LERM SN, Rk THER ST LH LS
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