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ST-elevation

New ST-elevation at the J-point in two contiguous leads with
the cut-point: =1 mm in all leads other than leads V.>-Vs; where
the following cut-points apply: = 2mm in men = 40 years;

> 2.5 mminmen <40 years, or 21.5 mm in women regardless
of age.?

ST-depression and T wave changes

New horizontal or downsloping ST-depression = 0.5 mm
in two contiguous leads and/or T inversion > 1 mm in two
contiguous leads with prominent R wave or R/S ratio > 1.
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Table 3 Electrocardiographic changes associated with

prior myocardial infarction (in the absence of left ven-
tricular hypertrophy and left bundle branch block)

Any Q wave in leads V>-V:> 0.02 s or QS complex in leads
V2_V3.

Q wave=0.03sand =1 mm deep or QS complex in leads I,
Il, aVL, aVF or V4-Ve in any two leads of a contiguous lead
grouping (I, aVvL; Vi-Veg; I, IlI, aVF).2

R wave > 0.04 s in V;-Vz and R/S > 1 with a concordant
positive T wave in absence of conduction defect.
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Anterior Ml No Mirror(55) Mirror(42) P-value
Female 16(29.1%) 4(9.5%)
0.018
Male 39(70.9%) 38(90.5%)
Age 56.1+£9.1 52.9+8.7 0.587
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Anterior MI No Mirror(55) Mirror(42) P-value
DM 13(23.6%) 10(23.8%) 0.984
HTN 17(30.9%) 14(33.3%) 0.800

Smoking 38(69.1%) 31(73.8%) 0.611
Obesity 8(14.5%) 10(23.8%) 0.245
Family history 9(16.4%) 23(54.8%) <0.001

4 Mirror

Family
history
Obesity
Smoking
HTN
DM

Dyslipidemi
a
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Anterior MI No Mirror(55) Mirror(42) P-value
Troponin Positive 50(90.9%) 39(92.9%) 0.730
HGB 13.2+1.7 13.3+1.3 0.593
WBC 10.8+3.5 12.3+3.1 0.426
PLT 255.2+65.2 275.4168.4 0.141
K 4.11£0.7 4.11£0.6 0.736
Na 133.9+x171 157.1+£16.2 0.398
Urea 34.6x17.9 30.9+15.5 0.291
Glucose 160.1+66.5 138.2+47.3 0.073
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Anterior MI No Mirror(55) Mirror(42) P-value
LV EF>40% 49(89.1%) 28(66.7%)
0.007
LV EF<40% 6(10.9%) 14(33.3%)
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Llall
Anterior Ml No Mirror(55) Mirror(42) P-value
Normal Vessel 2(3.6%) 3(7.1%)
SVD 27(49.1%) 16(38.1%)
0.669
DVD 19(34.5%) 16(38.1%)
TVD 7(12.7%) 7(16.7%)

E Mirror
B No errd
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Anterior MI No Mirror(55) Mirror(42) P-value
LM 1(1.8%) 2(4.8%) 0.407
LAD 53(96.4%) 39(92.9%) 0.439
Proximal LAD 19(34.5%) 26(61.9%) 0.007
Mid/Distal LAD 34(61.8%) 13(31%) 0.003
LCX 27(49.1%) 15(35.7%) 0.188
RCA 33(60%) 16(38.1%) 0.033
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A No Mirror LCX

M Mirror
n Mid/Distal LAD

Proximal LAD
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AMI Sensitivity Specificity PPV NPV

LAD 57.6% 60% 96.4% 7.2%
Pro LAD 57.8% 69.2% 61.9% 55.6%

Mid or Distal LAD 72.3% 58% 61.8% 69%
LM 66.7% 57.4% 4.8% 98.2%
LCX 35.7% 50.9% 35.7% 50.9%

RCA 32.7% 45.8% 38.1% 40%
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 yoadly yuizel pe (V6-V5-aVL

Mirror(l-aVL-V5-
Inferior MI (96) | No Mirror(12) [Mirror(V1-V3)(43) P-value
V6)(41)
Female 0(0%) 6(14%) 8(19.5%)
0.239
Male 12(100%) 37(86%) 33(80.5%)
Age 49.5+7.2 52.5£10.4 55.718.5 0.090
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aVL-1-v4-Ve V1-v3 No Mirror
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sds ) 3l gwd! as(V6-V5-aVL

Mirror(V1- Mirror(l-aVL-
Inferior MI (96) | No Mirror(12) P-value
Vv3)(43) V5-V6)(41)

DM 2(16.7%) 13(30.2%) 13(31.7%) | 0.589

HTN 4(33.3%) 12(27.9%) 16(39%) 0.558
Smoking 10(83.3%) 32(74.4%) 27(65.9%) | 0.438
Obesity 2(16.7%) 10(23.3%) 13(31.7%) | 0.496
Family history 4(33.3%) 7(16.3%) 9(22%) 0.426
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el | Jlwtll 505 pa(V6-V5-aVL

Mirror(V1- Mirror(l-aVL-
Inferior M1 (96) | No Mirror(12) P-value
Vv3)(43) V5-V6)(41)

Troponin Positive 7(58.3%) 30(69.8%) 26(63.4%) 0.705
HGB 13.5+1.4 14+1.3 13.6+1.5 0.278
WBC 8.91+1.5 11.4+2.9 10.9+3.7 0.211
PLT 238.4+35.6 259.5+99.2 272.9482.1 0.457

K 4.2+0.3 4.410.7 4.4+0.5 0.474
Na 139.21+2.9 139.1£4.9 138.5+5.1 0.864
Urea 26.3+3.5 32.318.1 33.215.9 0.009
Glucose 97.41+13.8 152.3134.5 128.9t41.4 <0.001
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Mirror(l-aVL -V5-
Inferior MI (96) | No Mirror(12) |Mirror(V1-V3)(43) P-value
V6)(41)
LVEF>40% | 10(83.3%) 36(83.7%) 28(68.3%)
0.209
LVEF<40% | 2(16.7%) 7(16.3%) 13(31.7%)

LV EF>40%

aVL-1-v4-Vé6 V1-V3 No Mirror

LVEF ceuxs g‘.é.w.” BB-AES | BP0 §55 (10) lakast!
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Mirror(l-aVL -V5-
Inferior Ml (96) No Mirror(12) | Mirror(V1-V3)(43) P-value
V6)(41)
Normal Vessel 4(33.3%) 1(2.3%) 1(2.4%)
SVD 6(50%) 25(58.1%) 25(61%)
0.001
DVD 0(0%) 10(23.3%) 3(7.3%)
TVD 2(16.7%) 7(16.3%) 12(29.3%)
aVvL-I-V.
[ AVA BAVES
60
M No Mirror
50
40
30
20
10
0
TVD DVD SVD Normal
Vessel
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1) 0i(V1-V3) gylaell e Jiudl sLAToNI ioye e 31,1l Aadle 3920 23Me Hulys .6
ioball AISHI 5Lyl ae (V6-V5-avL

Mirror(l-aVL -V5-
Inferior MI (96) No Mirror(12) Mirror(V1-V3)(43) P-value
V6)(41)
LM 2(16.7%) 0(0%) 1(2.4%) 0.013
LAD 6(50%) 10(23.3%) 14(34.1%) 0.182
LCX 2(16.7%) 27(62.8%) 15(36.6%) 0.005
RCA 2(16.7%) 27(62.8%) 37(90.2%) <0.001
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4 aVvL-1-V4-V6

EV1i-Vv3
B No Mirror

clall olypddl coumy il s oy ¢ 395 (12) alasel
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Inferior MI Sensitivity Specificity PPV NPV
LM 0% 18.9% 0% 83.3%

Mirror LAD 62.5% 15.4% 23.3% 50%
(V1-v3) LCX 93.1% 38.5% 62.8% 83.3%
RCA 93.1% 38.5% 62.8% 83.3%
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ENPV PPV [ Specificity MSensitivity
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Inferior MI Sensitivity Specificity PPV NPV
LM 33.3% 20% 2.4% 83.3%

Mirror LAD 70% 18.2% 34.1% 50%
(aVvL-1-V5-V6) LCX 88.2% 27.8% 36.6% 83.3%
RCA 94.9% 71.4% 90.2% 83.3%
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300 oy 2004 als oy iidg 20025 2001 el o Lo syl Ay dulys 29
caiges LaSy i oL dpud Liasge 1205 olal sLiidn| 4yl e Linspa 180 85 Lias e
o ©2 e ST JBT (oo )kl sue O o2y Lialys @ 41 Cao LU pang Liulys oo
300/60 il Ayl 3 i3S JB1 suadl OIS Lagd oLAIoY (a ags 30 UM aedd §ykatd
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L) LadoY) dalys 1

Parale 4ulys Lilwlys
Anterior MI No Mirror Mirror No Mirror Mirror
Mirror 70(38.9) 110(61.1%) | 55(56.7%) | 42(43.3%)
Pro LAD 2
SVD 10/19(52.6%) 5/12(41.7%) | 27(49.1%) | 16(38.1%)
Mor D LAD 8
DVD 5/19(26.3%) | 5/12(41.7%) | 19(34.5%) | 16(38.1%)
TVD 5/19(26.3%) 2/12(16.7%) | 7(12.7%) | 7(16.7%)
LV EF>40% 78.95% 41.67% 89.1% 66.7%
LV EF<40% 21.05% 58.33% 10.9% 33.3%
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e ST et ¥l cndald Ao Lasd! Adlasll hsgin piead cnddl ool dud ™
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byl 3B Adle a9y i el C6lS %40 (o JBT ed ¥ calaild
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-

Inferior Ml No Mirror Mirror(V1-V3) Mirror(l-aVL-V5-V6)
Mirror 24/120(20%) | 32/120(26.7%) 64/120(53.3%)
SVD - 2/5(40%) 1/22(4.5%)
DVD - 3/5(60%) 9/22(40.9%)
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LVEF% 56(50-65) 54(47-61) 56(47-61)
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Abstract

Importance of Mirror Image on ECG in Acute Myocardial Infarction
for Prediction of Culprit Coronary Artery Localization and Left

Ventricular Function
Dr. Anas Malek Shaneh Saz

Introduction and Aims:

The research aims to study the relevance of the Mirror Image changes on ECG in
patients with acute anterior and inferior wall myocardial infarction, with regard to
culprit artery localization and left ventricular (LV) function.

Material and method:

Study design: Observational prospective study, which included patients
suffering from myocardial infarction for the first time, with anterior or inferior ST
elevation attending to Almouasat & Alasad University Hospitals between 01/05/2019
to 01/05/2020. All patients underwent 12 lead ECG, echocardiography, and coronary
angiography.

Results:
The research included 193 patients with acute myocardial infarction (AMI) (97
anterior, 96 inferior) aged between (25 -77) with 82.4% male.
® Acute anterior wall MI patients with mirror image in the inferiors leads II-ll-aVF
had more depressed LV function and had their culprit lesion in the proximal
segment of LAD Artery with a sensitivity of 63.5%, specificity of 94.1%, PPV of
95.2% and NPV of 58.2%.

® Acute inferior wall Ml patients with mirror image in I-aVL-V5- V6 had higher
incidence of right coronary artery (RCA) lesion with a sensitivity of 94.9%,

specificity of 71.4%, PPV of 90.2% and NPV of 83.3%.
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® Acute inferior wall MI patients with mirror image in V1- V3 had higher incidence of
both left circumflex (LCX) & (RCA) lesions equally with a sensitivity of 93.1%,
specificity of 38.5%, PPV of 62.8% and NPV of 83.3%.

® Mirror image in Inferior Ml was not useful in prediction of LV function like the
Anterior MI.

Conclusions:

Assessment of the mirror image is useful in the anterior myocardial infarction
for prediction of the culprit artery and LV dysfunction. While its role in the inferior
infarction is limited to predicting the culprit artery and the number of other affected
arteries without its importance in predicting LV dysfunction.

Key words: Mirror image, Acute MI, LV function, Culprit coronary artery, ECG,

Echocardiogram.

87



88



Syrian Arab Republic
Ministry of Higher Education
Damascus University

Faculty of Medicine

Internal Medicine Department

Cardiovascular Division

Importance of Mirror Image on ECG in Acute
Myocardial Infarction for Prediction of Culprit Coronary

Artery Localization and Left Ventricular Function

A dissertation Submitted in Partial Fulfillment of the

Requirements for the Master Degree in Cardiovascular Diseases

by
Dr. Anas Malek Shaneh Saz

Supervisor

Prof. Dr. Ahmad Rasheed Alsaadi

2020

89



