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# # 5874043330 : MAJOR MEDICINE

KEYWORDS: Q WAVE AREA, NON-VIABLE MYOCARDIUM, CMR
PATHOMPONG KUMPAMOOL: Prediction of Non-Viable Myocardium by ECG Q Wave
Area:A 3.0 T Cardiovascular Magnetic Resonance Study. ADVISOR: PAIROJ
CHATTRANUKULCHAI, M.D., 76 pp.

Background: The aggregate number of Q wave on surface ECG shows a significant
association with the total scar size but the correlation with transmural extent is still controversial.
A novel ECG approach, Q wave area (QWA) has recently been known to demonstrate robust
correlation with scar volume overtime independent of infarct shrinkage. This study implemented

QWA to determine the correlation with global transmural extent (number of nonviable segment).

Methods: We prospectively enrolled 249 patients with known or suspected myocardial
infarction (MI) who underwent contrast-enhanced 3.0 T cardiac magnetic resonance (CMR) scan.High
resolution 12-lead, digital ECG was recorded at the same day. Patients with recent MI within 6
weeks were excluded. We used computerized software to calculate Q wave parameters including
total amplitude, duration, and area. Scar volume was determined by visual analysis and expressed
in % of the total LV volume by using a 17-segment LV division and while taking into account the
number of quartiles involved in each segment. Nonviable segment defined as > 50% scar
transmurality. The ECG Q wave location and myocardial scar on a 17-segment model were assigned

to specific coronary artery territories.

Results: Among 249 patients, 77 patients showed Q wave on ECG (mean age, 65 +11.9
years, male, 62%; known MI 77%). QWA increased stepwise according to total scar size on CMR
(p<0.001) with a weak but significant correlation (r = 0.36). For the transmural extent analysis, the
diagnostic performance of QWA for the presence of total nonviable segment more than half of its
territory as quantified by the area under the receiver operating characteristic curve (AUC) is 0.823
(95%CI: 0.727-0.919) for the left anterior descending (LAD) and 0.735 (95%Cl: 0.560-0.910) for the
right coronary artery (RCA) territories but not with the left circumflex territory (LCX). QWA also
showed association at per patient analysis (AUC=0.760 (95%Cl: 0.651-0.870).

Conclusions: Q wave area, a novel ECG approach, provides significant correlation with

total scar volume and determines the transmural extent only in LAD and RCA territories, not LCX

territory.
Department: Medicine Student's Signature
Field of Study: Medicine Advisor's Signature

Academic Year: 2016
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1.1 anudrAguaznunvesdeynin1side (Background and rationale)

pAulwilatoduedesdefuguiitelunsnsauazidadelsameiila W
wsesileflanunsasilaine 3052 uazsiagn. adulrlivinleanunsaldnsiannzile
yaden sl deund amundeusinund siuludsnmenduievnlamelt,

Tunmendruiievhlane (Myocardial infarction) 151anansawiuldainmauldi
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ﬂsaﬁﬁﬁﬂé’mLﬁaﬁﬂamamaamﬁgﬂ%’u (Transmural infarction) 15797193z linuALINUL
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myocardium) lngnsulanaaguusnasilowlasenidu 17 dugoss wWionsusedu
Nageaunauld, 7, 8l.
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1.2 ANa1u%an (primary research question)

AnuFLUSsEIaNuNvaIRINLAaT ANUTUNTRILN AT U AT uNATLLL B e

(Transmural extent) Insuusnuldudoanaoidasenauiieilaiue (Vascular territory)
AN9U584 (secondary research question)

LAnuusug1veInslonunvesaLIn Lﬁaﬂimﬁummwu’maﬂLLNaLfJumaa@%u
¥ dy CY I v A PN ! dy ¥ d’lj CY :.’/
nasLilemla (Transmural extent) lngutsnsiduidonivaeidssnasiidorlaiueg

(Vascular territory)
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3. AUFUNUSTEMINALANYBIRIINLAEANTUNTD LN AL U aRATUNA LD
#la (Transmural extent) Inguusnuiduldonvasiassnauiilemlatiueg (Vascular

territory)

4. pnuduRussEmInsAnuanvesAkazvuaunaldulunasiela (scar

volume) Tngdnlusasaziilaisuiunaiuiiialavianue



1.3 TngUseaeAvaen1sIde (Objective)

PANUELRUSTENININUNYIAINLAE AMUMUNTR LN AL T U ARt UNA UL A
TrguusmuduLionivasiqssnasiierlatiug (Vascular territory)
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faRATUNaIULLeIila (Transmural extent)
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wila lngutsnududonivaoidesnasiiewlatiug (Vascular territory)
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nuasnallunsendunauilemla (Transmural extent)

1.4 YonnasUasfu (Assumption)
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1.5 NS9ULUIAMUAATUNI5IY (Conceptual framework)

[ Assault of coronary artery ]
[ Myocardial infarction, Scar formation ]

Infarct evolution

(Shrinkage) % Patient factor

- non co-operate

[ Viable myocardium ] - U/D parkinsonism

Y N ¢

Presence of scar on LGE

[ Q wave on ECG ] - Transmural extent

ﬂ % - Scar size (% LV mass)

Equipment factor

Patient factor [ Equipment factor ]

- non co-operate

- Dose of contrast
- U/D parkinsonism

- Strength of Magnet
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1.7 Usyninn9a38555% (Ethical considerations)
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1.8 43NNANI9N15998 (Limitation)
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1.9 waniouszleviifinnninazldsuanaudse (Expected benefit and application)
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2.1 nM3ns19naulnfale

ﬂ’éﬂlWﬂ’]‘ﬁ’ﬂﬂL{Juﬂ’1iLﬁ‘Ui’JUi’J&JGﬁaQamiﬁN’m%aﬁﬂizLLﬁlWﬁW’eN‘ﬁ’ﬂﬁ] Fazuus
sondunszualniilusensa (Limb lead) wasnszualniindingsen (Chest lead) Ssay
dAupdulnilafiunnsedy pdulniiiladueiessiefidonassialdung ue
ausauenmMIuLasaRaUnFlumadnamiderlaldidueted lddazdu
AMzMsnEenvesndieila nnendeuslusianiefinund msiduvesialaiian

ey uludsanunsathunaanisainmsiianzilanedeundulusunaala[1].

Tuwadnanuiaiiladsenaulumewas 3 viafe waannan el

s

(Pacemaker cell), waantindaaiadwin (Conducting tissue) Lagaanaiuiilowla
(Myocardial tissue) agaannaridalniinilafdAde SA node Wuwaafiaunsa
asnszualiiniesld (Spontaneous depolarization) wagitguwaasaudnevinld
L%éﬁﬂﬁi%zﬂiséju (Depolarization). 1aiin13 depolarization 483 myocardial au
Y < a . . . .
NUALAINIZLANNME repolarization »uu[1-3]. laen1s depolarization wag
repolarization WuagyliAaadulwiasnsatuiinlaaniasesnsiandulniimla

Ineaaulniiilausznauniy P wave, QRS complex, T wave Way U wave Faumag

Tsaftinsuwanspdulnimlanuanaatulusanin



QRS

PR intarva |~—-|

—--| |-— QRS interval

|
! QT intarva !

U7 1 uamsadulniialaluauing

o U 1 ﬂl L% gj 1 L2 d! o Y v d‘
ANudAgUosazpaulni i latuuanAiu Fenunsaduunlanmisned 1

aaulNTA
%212

P wave
QRS wave

T wave

U wave

PR

interval

ST
segment
QT

interval

ANB5U"Y

Depolarization aawilaesuu lngazinisnseaedygraainvantd

[

41e)
Depolarization ¥83lavesansnisanstng wWesanivuinnduilen
1nnan ilidanwazeduluindlugnit P wave

Repolarization vsnauLilewilaneasns 2 919

Repolarization westiatunansveswad dnilvaandundulvingne
wiannsonuldlunneinunfiviedaty naelusuadesludons
s
Hunsinnngaisudues P wave Tuaufisgnauaaes PR segment
dxviousrezaveINIAUNIwadlniian SA node Tuds AV node
Feszoymaiilinananniigneagil AV node

Wudasilaiesdnsyis 2 419inn1s depolarization visviain

v
a

Jun1sinangadusiuves QRS complex luaufivgadugaues T wave

q

Faduszerina1smvesns depolarization uaz repolarization ves

nauilenila

@159997 1 uanenararpgyveuIneeglunaulniiile

2YTHIAN

80 msec

80-120
msec

160 msec

120-200

msec

80-120
msec

420 msec
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aduliihiladuesesdefiddylundedelunneiliadendoundusay
ameiilarindeniest anmnsavenldinnuegsenvesndiierila, szeznainis
A, sunnudnvestundraiieriladinneld msvadenvendunionilaly
svezusnenvarnuMsiUasuwUawesnaulnihwalafeus ST segment elevation, ST
segment depression, hyperacute T wave W@y inverted T wave. Fansinaduezdes
IiUsewarnisnsaessmedisiude dulunnsmsnadenvesndierils
Fo%y ienmasamanueaulniiileiiiaunaldannue wilduedulwihdiRndndnenn
Al (Q wave). Tuefnnannin dudelafinnsnu Q wave lupdulwiinlavsuenindnng
mevesnanienlsluusnatiug msvhnsdanaendeniileotssrlifusslemnily
faedanan egslsfimutoyalutliatunuy amgnsmevendunidomlalilad

AuduusivAInlaense nanpsludieniAtine1avzliinnsaeveaanaiuile

U <V v v v Y A 1aa <@ 1% & o v [y
wlaile lunmenduiughenldfifaninunismevesnauileiilaliuniu.
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AN Aty

“Classic” criteria Q-wave with a duration =40 msec and/or a depth >25% of
the R-wave in the same lead or the presence of a Q-wave
equivalent

TIMI criteria Q-wave =30 msec in 2 contiguous leads, any Q- or R-wave
>10 msec and =20.1 mV in lead V2, and R-wave =40 msec in
V1

Consensus 2000 Any Q-wave in leads V1 through V3, Q-wave >30 msec in
leads |, Il aVL, aVF, V4, V5, V6
The Q-wave changes must be present in any 2 contiguous
leads, and be >1 mm in depth

Consensus 2007 Any Q-wave in leads V2-V3 >20 msec or QS complex in
leads V2 and V3 Q-wave 230 msec and >0.1 mV deep or QS
complex in leads I, Il, aVL, aVF or V4-V6 in any 2 leads of a
contiguous
lead grouping (I, aVL, V6;Va4-Ve; I, lll, and aVF)
R-wave =40 msec in V1-V2 and R/S >1 with a concordant

positive T-wave in the absence of a conduction defect

M157991 2 Uaavdenuvesmnanynguasnulsaialanieg

Adeilldrmileuargade ESC/ACCF/AHA/WHF Consensus 2007[17] Tun1s

[
LY 3

Anszmaiiominuiugnniian fafuasiuldidnsuvandundemlalpouimn
nsvdeiasmendudonnleduiadudeniladu 3 Wufe Left anterior
descending coronary artery (LAD), Left circumflex coronary artery (LCX) wag Right
coronary artery (RCA). Tngannis@nu1ues Rovai, D. wazaz[11] uvsnduluih
wlamunsvdeiassedudenilalngld Vi-va uansdensidoivomaonidon Left
anterior descending coronary artery (LAD), 14 I, aVL, V5, V6 Hunnsdesemann
\don Left circumflex coronary artery (LCX) wagld II, Ill, aVF Hunsiasavesmasn

\d0a Right coronary artery (RCA) . @slusideilauusmaulnimilaniunisuasiaes

YDUAULR DALY ULAYINY
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Tnanduiuswagliduiusiu degragu Moon JC, wazane[12] finwilatianuaula
Tunquilfiuarlififannindienudiiusiunsmeveandundealaviold Tnetheuld
fravun 100 Auldsunsitadiniundudomlunadenuvhmansaiiladendu
avviouluauuudivdnifiegnamenesnduionls sudsneuduiusiuauluih
slahdaudiiusumsnevesnduiderilanielal anmsinunud fauldida

s lnun1seNevaInduiialan 28% waziaultnlidlAnlAnunNIsANeVaY

nanuLlamlannnde 29%

Nadour W uazanz[14] 1Hun1sAneanudunusyesfinnlazn1snieues
% dy LY} Y @ Y ] U o :’1 2y 'y}
nauileriila neraglaiiuiegaUisdnuiu 235 au lagnmualasunnsiamila
¥ P v | 2 = = | a v
meuafuazveuluauuLivEn dinnanisfinenudt wudnlugie 74 aulu 235
A, Fanundieas 24 auly 74 audniainvwazinngnauiomlanefadu 32%
YsAINTIIvNe WeounnAnaula (Sensitivity) wagauaLmIg (Specificity) Wiguiu

nmsmevasnaanileiilanuitnnuliedi 66% uavarudnzegi 85%.

Rovai D kazauy[11] @EnwanuduiusAnviaieuiun1snieuaanaiuile
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Y} Ly ¥ dl' ¥ I I3 P2 gj
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PUIN AN anterior wall ¥asnauiiamlaianudunusiuNunIsaevasnauiile
W3laungia 81%. duusian lateral ag#l 59% wazusiiad inferior wall IANENIUS
% ¥ d’lj Y =l ‘g r-ﬂl o o a
AUNIIANEVDINAUTLBILNEY 27%. WaNAINTLIDUITNUIUVDIAWINUINN
ANuFURUSAUAMLTUNURILkaLTunaantuna1uiela (Transmural extent) Wun
‘:l' o a N . A a X~ v v fw [
WIaUIUAING anterior wall MANLNNTUTANUEURUS AUAMUNLIYBILNALTY

°o v aa
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NANULeIIla Weinsaft, J.[18, 19] warAme RiNN1SAN®ILSaaNUNYBIAILINLAL T
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A1579% 3 FandlsludSasitedennzunaduluiilaiudeweaia delayed

enhancement WiadanaziiunMeknaulumlaffoud st uwazaunsaUseiiy

AsANevaINaULaiilalaee.

wadaA

WMALANISASIY SSFP

wAlla first pass perfusion

wAlla delayed

enhancement
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Ingfldinausiandayaaunmegsening 2-4 wise 2-3
1 I a v :391} % a [ v dgl'

win Tnerduusnunauilemlaiaeusduiunaiuile
Y] Ao ada
Wilandeditin

walla magnetic resonance  AMURAUNAVDIVADALADALAIRILY NUNADALADALAY

angiography WilaRunsedu e1anulsa anormalous coronary
artery origin %30 Kawasaki

walla T2-weighted anMzaauliaialauan wunautilevlausiiatiull
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wAilA phase contrast ANTULTIVRINIZAUIR TR lURTaT aunTaUseiiu
AUTULIIVBIAUITITAFILA 91nAMULANAITBY stroke
volume Adnlaanusunsiilaviesastevagnaiami
ganazdusian alewnaila SSFP wazA1 stroke volume
d' 1% U £ A [
Aleannsin flow lunmsinuinswesvasniiontonns
ARIBMALA phase contrast
AURAUNAYDIAIUENNEUVDINADALEDALAILDDDS
v ! P = S P \
A1 WUl PWV 7igetu Feusdeminugavgurasviaon
\donnanad lasdan1nluszulu transverse U991an

= 5 ¥ 1 . .
LEDALAILDDDINIAIU ascending Ly descending
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contractile reserve P8n15M81 dobutamine YUIAFI[5].
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215 gadolinium wideaglunduniemlafinne vnziindunidemlaunilaifans
gadolinium nasvdent Wevhnisianmlunaniidimun Tngszznaniiae svesiing
s gadolinium gndueenanndsniomlaunduda drlnges 10-15 wifindsan
Snanainlduartutulinamesansie nalnnsiiadl 2 naln Weun msfiiusunsnis
n32a7887 ( volume of distribution) Y8313 gadolinium L‘ﬂlwﬁu waynTTians
gadolinium Lsilj”lLLazsﬁ'UElElﬂ’i]’lﬂﬂéj”lﬂJL‘ﬁaﬁﬂ’iﬂﬁ%’l (delayed wash-in and wash-out)
a5 gadolinium Aldfegluilagtiuduviafinisnszanesmdnegueniuad (Extracellular)
vauziinduiiiomlauniwadsinfusiuwiliSinasanlngsesas 75-80 Wuwia
intracellular Tnedians gadolinium laigunsaru cell membrane Un@dnluluwadls
nalnusniitusInssnsEanedavesEns sadolinium wWisdy aannnalniisnaiu
stamenduilewlamedoundutazeinteds ansndudomlameodeundud
UBinpsmsnszanedfintuainnsi permeability U89 cell membrane Tun&anile
wilafinnendelu ilwans eadolinium Miudwadladesunn aunsanudiaadle
iy dwalvusinsmsnszanesunniuing variinnsnduderlanerintess
USinmsnsnszaneiiiiiutuinanusadu (Myocardial scar) lundanierlaiidu

du extracellular 1nn@u vilians sadolinium rdnanuiievilaimibuwnaduldunn

[
= [

Fu fauanslugunmd 2 YSunsmsnseanedimiiasnndudanalinisduans
gadolinium Tuusnaiutias 3eilvians sadolinium waeegilornninluniaii

o a =~ A d' .. ¥ v ¥ 4’{" LY LA
ivun 8nnalnuilshis N37ians gadolinium Wkazgniueanannanuiilealalat

= a = A o N v A = = Y] ~ Y
Lu@ﬂf\nﬂﬂiﬂqua@@‘WLaUﬂﬂjif\]aﬂaﬁﬂiasﬂqaﬁLll@ﬂﬂﬁa@ﬂLa@fﬂLL@ﬂ‘Vrﬂ"ﬂ@U‘Vﬁ@mu ﬂa‘lﬂ

v a X & v & o a a o & o
‘VIENLﬂ@]“ﬂ‘h!‘l/l\ﬂllﬂ']ﬁ]%ﬂa’mL‘L!EJ‘VI’JSLT\]WWEJ?JU@LQ‘EJUW@ULL@%L%JNB].
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Mechanism of Delayed Hyperenhancement

Normal myocardium Acute infarction Scar

Intact cell membrane Ruptured cell membrane  Collagen matrix

Gd diffuses rapidly from Ruptured cell membrane  Expanded volume of
the intravascular to the increases the potential distribution of Gd in scar
extracellular space. interstitial volume. tissue.

sUn il 2 uamenalnmsnsnssaresavesasiiagend e leiimesemain delayed enhancement
: msnsyareivesesivsmstieluntaznanndewlaund (sU A) Usuimsnisnssaresivesans sadolinium gl
nnsndnitewlemeviladsunai iiloeenars sadolinium arsorntneas g Tuidosen permeability 9a9
wadidely (3U B) lunnazndrauidevialemeninioss a5 sadolinium 1gialesauiiduusaituiilid extracellular

space Aﬁi/i/?nﬁu ( g‘l/ C) (Methodist DeBakey Cardiovascular 2013;9(3):163-8)

Left Anterior Descending
Coronary Artery Left Circumflex Artery Right Coronary Artery

FUnMI 3 uansninsaanunaIuieialameaigimaila delayed enhancement lunaruideialaiiaesmenasniaon
0199 lngusiaaidudadendiudeiilefiunfuasdsldtined davinaiiudyridenaiuideialaniaeuds Felars
gadolinium A7veg (N Engl J Med. 2000 Nov 16;343(20):1445-53)

[ (%
o

nsianauileralameiidnuaeameAninduity subendocardium fiay kA
LUn%u subepicardium FufUANNTULTIVBIVADALE DALATIANAUYT AU T8N

U5Ingn3ad wave front nsUsiliunanuiiemilasnausedivmienisani
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visual assessment Lu3sNMsLazldusn1endnn Inenisilanananuiiarlaniedas

weni Wurdanauilerlamienstu (Transmural) wsevdanatuiierlamieaniy

(% (%
v A IS 1% <~

Fulu (Subendocardium) TagAdeuuadn1saevadnauiiemlanitune dnaiuile

Wilamenuniuiosas 50 vssnanuilemlatutug dunisaevesnasiilonniy

1 1%
U IS S

FuluAaiinseevssnauiiailafitssninsesas 50 IWnedisAuIumll

Scar Transmurality
b

a+b

FUNMT 4 uanenIsAILIAIRINIUIYEINIMIEYEIna ey le (Kim RJ. N Engl J Med. 2000;343(20):1445-53)

IB991NNAN8VRINAULEIILD 2 BTATNAMULANAITUILLUINIINITS N LAY
s [ [ gj = [l v dy Ly I~ = v 1
nsnensadveslsatalay Asudusnailowilasenilu 17 segment iisliirese
N13UTeIum Standardized Myocardial Segmentation and Nomenclature for
Tomographic Imaging of the Heart 2002 lamuun 17 segment model tiislitdgse
' 2 & ) g A \ ) v 2
nsulana lnguauag segment AilvasaldeniIlaudssiunnaeiy Tnsuanslnauly

ANN 5 WAy 6



Left Ventricular Segmentation

1. basal anterior 7. mid anterior 13. apical anterior
2. basal anteroseptal 8. mid anteroseptal 14, apical septal
3. basal inferoseptal 9. mid inferoseptal 15. apical inferior
4. basal inferior 10. mid inferior 16. apical lateral
5. basal inferolateral  11. mid inferolateral 17. apex

2 hacal antarnlataral 142 mid antarslataval

Coronary Artery Territories

Vertical
Short Axis Long Axis
Apical |d Basal
==
LAD ch ch

Figura 5. Aszignment af the 17 myocardial segments to the tar-
ritarias of the left anterior descanding (LAD), right coronary
artery (RCA), and the left circumflex caronary artery (LCX). Maod-
ified fram rafarance 5.
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FUNIMT 5 uamInIsuvinansnie
waleviosarsvareenth 17
segment (Int J Cardiovasc

Imaging. 2002 Feb;18(1):539-42)

UM 6 UanInISUnA e
walveaniilu 17 segment lneus
a¥Segment fin15iae9aeva0n
Bomilaiiumnsari Ineuvadu
naoalaen LAD, LCX Uag RCA
(Int J Cardiovasc Imaging. 2002

Feb;18(1):539-42)

NM15UTELIUAIYAT semi-quantitative vilagUsziiunanuiiloiilaunas segment

Wuaziuu 0-4 Teeaziuy 0 vuneds Wiwwadulundudelaas azkuy 1 Bune

& a & v % & o
ANUNUIvDLNaLUUARALUUSRYaY 1-25 maammum%mmmuawﬂﬁl AZLUU 2

=2 @ a < k4 ¥ & o
nugferUUveRaluAnduspYay 26-50 Y0IANNRUITBINANLTDRILY AL

3 e smnunUIveNalluAnlusesas 51-75 Ya9ANNUIveInNaIuievhlaLay

ASLLUU 4 mnaﬁqmmmwmLLmaLﬂuﬁmLﬂummﬂdﬁaaaz 75 UBIAINUNRUNUBY

nanuievlal10] FgavnefenisuseiuaIeld quantitative lngninusunsves

v d’l’ LY cl' = LY a v dy % 5 ! I 4 4
nanuilemlanaeisuiulsunsvesnaruiiemlansiun niedusesas 01ald
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manual %38 automate F9azlaAuiug1vy uiiliaanndedldrenuislunisulans
wazgaenn Jalileuldiu.
NsudanaTadlsINeIUIaNIANTalldls visual assessment LiBa9INYINNTANE

WUNHANUFURUSAUIS semi-quantitative wazludssdaianiuinlunisyin post-

processing TaufsanAlTI8v0lUTIATH post-processing

damnnsmevesndndewlaanunsatuimansdnvuasnennsallsald en
INMIANEI8I Kim RJ wazaniz[6] Wiod 2000 logthgdae 50 AuNiN1InsINiala
srenduazviaulniiiilaneusazndsinsiladudenilanuin wefinmsmeves
nénielathinnnindesas 50 vee segment g ndnvhnsiadudonitilol
Tzdunmsvihvesguiseuienanadudennuin ddnsinsnduunduiumieuund
Hounimswunsmevesnamiietlaiitooninfesas 50 Satauenit ewy
delayed enhancement lundnuievnlaiiufesas 50 vesndmiilewilatiu Soin

v E Y ' & v ¢ . Y] a
nanuiilemladiutunenal (non-viable myocardium) falansluning 7

All Dysfunctional Segments With Severe Segments With
Segments Hypokinesia, Akinesia, 12 Akinesia or
or Dyskinesia = Dyskinesia
100 - 1

23
256 148 58

80

60 -

40 -

Improved Contractility (%)

20 A

2 2 2
o un O
(}lu:)
- o©

X
o
4
©
~

R R
f=J wn
LT o B S
é =
(SURNNE " 2]
Transmural Extent of Infarction

sUamit 7 wananisfusreandunilewlafiundsaniivhnmsladudeniils sxdunamuithinnsdudves

v & o 2 \ Y o < N v & o 7 o oy oA o v v &
nananilevirlaluuls filuwaidusnnndfesas 50 veanduilevilaludiuiug vdndadutoalaud ndwiile

duthilemanduanduunitiossnn (int J Cardiovasc Imaging. 2002 Feb;18(1):539-42)
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msUszfiusnaulundsidorlawas nmsusedunduiiornlamelneldinada
delayed enhancement feidumatiafiunsgiludagdu esndanuusiudigsnn
Tnefimnalhisdesas 99 lunmendwidemlanesindoundy wasdevay 94 lune
néwiilelamevingeds uenanifmuinanunsaidesunamilewilanelnedill
wudluadulaiiisilald fedusdaibas weedsdauuiugunnndiisns

Y

TrdesegaiitedAgnisaia

Simonetti OP[16] tavinnsiUSeuniisunnsnsiamitaniewnsiasasiaulu
1 <@ a I =1 ~a Ao é’
auuwamianyde 1.5 kag 3.0 MaaInun In1ssiuean migeduly 3.0 waan lae
n1suii signal to noise ration (ISNR) ¥lilanmAidaauiiu wunauilewilatniulu
T1 phase uag first pass metabolism amnsansradunkadulunduilowlaladaiau
N1 1.5 wiaan Tudruvesaandasiidssinlatiu 2.0 waanfianumideninegawiu

Tadm.
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UNN 3

A5 UN15IY

3.1 gUuuun5IvY

Juewideaiin descriptive study

3.2 55 08UBN1939Y
Us91n3 (population) Av ﬁﬂaaﬁié’%’mWﬁﬁﬁ]ﬁfmﬁ%aaaé’a’hLﬁuiiwaam
Benlaviaiden (coronary artery disease) wagldvinnsnsianimaduasiiou
aunuwlwaniilavia 3.0 Tesla LﬁaﬂimﬁumiagﬁammﬂﬁmLﬂf@ﬁ’ﬂﬁ] (cardiac MR
for viability test) Tuziaifaunatay 2558 fudeungadnieu 2559 Fsnsdnnsesiiae

wanslugunini 8
o = v = . . .
ngnauailunisAntaanidnan@nen (Inclusion criteria)
1. hefienguinnimiseminiu 18 ¥
2. gihenasdeviselasunisitiadeiidnauilenlaviaiion
o/ = = . . .
ngnauailun1sAntianaanaNn1sine (Exclusion criteria)

1. Q’ﬂaSﬁﬁm’a3ﬁﬂwmﬁﬂﬂﬂﬁw§aﬁﬂﬂmﬁmjﬂﬁ (hypertrophic or
dilated cardiomyopathy)

2. ﬁﬂwﬁﬁmw Wolff-Parkinson-White syndrome

3. ftheiianzgeanlUenesniinguuss (severe chronic obstructive
pulmonary disease)

4. ﬁﬂ’mﬁﬁﬂﬁﬂﬂlv\lﬁ’lﬁ'ﬂﬁ]ﬁ@‘dﬂaﬁuﬁ@ left anterior or posterior hemi-
block or bundle-branch block

5. ftheidamzunuliiiiilaBesiinund marked deviation of the

electrical axis



23

)=

6. feniamgilavindenniely 30 Ju

a v

7. gUheilasumsitadedunauiionlaniedumas (posterior wall MI)

1naaulnimly

fUae 333 audildsunisasramladeninasviouluawiuwivand

Tsanguraguiansalluyis nanau 2015 - wAIngw 2016

25 audulalavselavuniaung
15 pudundruieladniay
14 pudulsarilafinisuadudn

6 audunoulleluiila

\ 4

6 audumladuiindone
5 aududifeudeninundluiila
5 pududuilafiaund

& v & o
v 3 Auflunaudniiala non compact

251 auituseTRasdevsanadunduilomlavindenuinay

2 auldanunsathedulnihilagwlanala

A\ 4

v

249 puinilvsyiRasdevsanadunduiiomlavindasnuinay

172 aulsifiimnnluadulviala vSelinnny

Raunfvesadulndilanlaianunsadlanudnm

A 4

77 audddnlurdulniingle

FUN NI} 8 YunaunIsAANTaIUALARUENETE
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3.3 nsliadenudeufiaildlun1s3de (Operational definition)

a a

AtYINYDIAIN
Judnwugaosndulninilafifadudunaulsniifinau (first negative wave)
Turnnnauilemlafanisildsullasanuaiedng (depolarization) lngazteuvey

o

Aniiiaudfty (Patholosical Q wave) TugesUsznaulugae
1. deslimnuninsnnnimvsewiniu 0.02 3uniily lead V2,3 v3awlu QS complex
Tu lead V2, V3
2. fedlmnunitannnimsewindu 0.03 Jufikaganuinnin 0.1 mv wseidu QS

complex lulead I, II, I, aVL, aVF, V1, Va-6 Inefosdifnsionu 2 lead ulULT].

o Aa 1'% d’l o/ .
ATEUVBY N1SANEYRINaULLaRIla (Non-viable segment)
= P I v Y cs' a v 9 &

e Msiwnaidulunduiierlanruniu Sesay 50 YIANUTUINAULTD
£y 3 a v 1 < 1 [ 4‘4’ LY} IJ
WILANIMUA 1NNNTATIIANARUAENDUALILLLWEN tngaziuanansdiilarilasanidu

| o a I3 13 d’lj Y] | 1 =1 a
17 @ wagyhnsuseiiuanununveasiadulunauiionlawsavaiu Wuagiuui
0-4 AzLuY 1oy 0 vianedslifuraiduey, 1 nunedsluralduinuidesay 1-25 vaatu
nanulenla, 2 wunededlunalduivunsosay 26-50 vastunatuilels, 3 nuneadl
wratduAnunSesay 51-75 vestunauiilarnla, 4 vunedadiunadunvunuinnindes

av75 VpITUNAULewIlal4, 7].

o a 1'% 49{/ (% 1 ‘:9‘1 173 = g

atianu nsanevasnautlaalaniunisrasiagsvaaduaanuue (Non-

viable myocardium by vascular territories)

Wi N1snANIReInamLileiila (Non-viable segment) 1nn1 50% Vo4

3 1% dy % g:v 1 1% & a dy 1% dy Y < Y A

segment Navualundsilowilatiug lnsuvsdudoniiaesnaiuiemladu 3 @dufe
Left anterior descending coronary artery (LAD), Left circumflex coronary artery
(LCX) uag Right coronary artery (RCA). lag/li 17 segment tuflidudonuinasiaes
WANANAUNAIAD LdUAEA LAD Maiaesisnun 7 sesment Ao 1, 2, 7, 8, 13, 14 uag

17, @udon LCX viaalaeevianun 5 segment A9 5, 6, 11, 12 way 16 druduidon
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RCA #aolassdiuiilnge 5 segment A9 3, 4, 9, 10 Way 15 MUa1su AIlun15An

AIUTITUAIUTIUNIUTDY segment TUGAILLEULEDANNEDLABS[20].

3.4 ANIATUIUTUIARIDENN (Sample size determination)
1935 A unasiegnalaeldnsiuinuiulszrnsuseluaunsatudruiula (Infinite
Population) Tngltgnsnasialuil

2
N PA- P2
€

N wnu 31UIUNGUAIBE19NABINTS

P unU dndiuvesuseunnsiniaminn $99198991nnsAneLiuead Nadour W et al[14]

Fenugtifinisaivesiawlusulifiiunieasdundmilerilaradon 31%
Z wnu seduanudesiutedfynieadfdeimualif 0.01 @ity 2.58)
e wnu dnduveseunanmedeuiivexlmAntuld sonsuldd 10%
vdanfumudmuirdduazdesddnguinegaiifnmedi 56 au

35  dumeulunisdiiunisise

1. d@vAumusyiRgthenamuanlaiun1svin cardiovascular magnetic resonance
¥iln 3.0 Tesla FaazidenaniziUe9v viability study Tuge nanax 2558 -
NOATNIBY 2559 YalTNeIUIaRIaINTal dnIN1ynlng

2. AuAumUseiagUaenlasin cardiovascular magnetic resonance LeLY

= 2 v < = o Yo =
53L‘UEJ‘H@J'WLﬂ‘UsUf’J%aLLﬁgLﬂUWaﬂau‘lWﬁﬁﬂ{LQ I@Eﬂﬂiﬂ@‘l@p@ﬂﬂﬂ%%‘iﬂ%izL‘UEJ‘u

Wzt UayalufnyImanlasun1seunInaINNINRTYETTURALNNNITIAY

[
=1

drunanaw Inaiudeyaiugiuveauld dwseny we Useiflsanduilenla

Padan Useinlsauseandd iudu
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3. asaaeutayavasthedndlanu inclusion and exclusion criteria ¥8391133
wselil lnensaaanusyinuagaqulnivizlaniddian dauendUlenliviiiu

AanuauIdeeanty

(%
o Y o LY

4. iheduliliilavesauldundesizideyat Tnedinseitoyailudinidauas

fimsnsivaeuanugnisaresnseurduliiilalag e svymamuiiilawii

[

AnFamz (Electrophysiologist) 8nATa WeALULugTluNTIATIEIToyYa

5. TudureinInnisnsiarlasenauasnauauIukiuan Tevinnsnuniukazwla

(%
Y

NanwagTiouAUNWIWAN TR Tng5usIaUs TRkaYNaNIIATIRINTZUY
PACCTBsl5IWEUIAIWIAINTalka AT E il A a1 38U N Bademg iy
Amazvieuauwimanifioruusiuglunsuana nwagiieuauLwimanays]
msgukas A NI s mamsiunsasailadeninagiion
aunusimdn lnedeyafiivanamaziouauuusivande vuiavesnIneTes
ndunilorlalnsutsmunmsidsmendudeniila mstuivesniuienls

WDudu

w3asdiafildin

pduazviouauuumanilanldluiuidedusu Skyra, Siemens, Erlangen,
Germany 3.0 Tesla @sflruwiuguazaunsasiuna delayed enhancement 1¢ia
e TagBsmaifunmduiuuifuamdeundsannaaulnihmleluvasigioves
wela wdahanasisnmidu 2 chamber, 3 chamber, 4 chamber wag horizontal
long axis. InedeAndl 6 mm slices uaz & mm gap Tunseuan delayed
enhancement dsazasrsnmazsioundulniiudmdnndiaindaans gadolinium wWaly
wd 10 w9 TUsHaens gadolinium agj‘ﬁ 0.1 mmol/kg (gadobenate dimeglumine,

0.1 mmol/kg).
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41 7 -\ MAGNETOM Skyra

Transforming 3T productivity.
\‘ S B \_‘
— [ 1

s
A - b]

4

.

FUNMI 9 imSovaTNnMaETDuaL AN e

w3nsnsrandulniwleldiassasendulndiiilawda Trim Il vea Philips
Medical system Feannsarhadulniiileasfiszuu Tracemaster WWuszuy
aauliilariafdvia (Digital electrocardiogram) awnsatiadulniilaun
senglidiumniidanuiu uavaunsatannudn Aruniiwesianmiwiuginn

YU dalnlanunvesdtINTaluLInTy sakandlmiuluning 10

Q wave area = Duration (ms) x Depth (mV)
(ms.mV) >

M

‘ Duration 72 ms

\‘ Depth 0.8 mV

SUnMT 10 uanensiaiiuivesmanlagnaulniniileyilanava
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3.6 N1359UTWTBYa (Data collection)

;Y o

2 v v = v A va & Y a X A
NutayaangUisiasdenselivsyindulsailavaden IneUiemailaunh
Y 1% A 1% 1 & o 4 < wa
ﬂ']ﬁmi'l‘ﬂ‘m’ﬂﬂ@'JEJﬂauaﬂVl@uauquLL@JLM@ﬂV]IﬁQ‘WEJ']U']ﬁ"ﬂqW']aQﬂﬁiu I@EJLﬂ‘U‘UiS'W]"U']ﬂ

L4

o 0 Ao = v A [ Y ¥ o v ! =3 Yo o @
aaulihilanduiinlutudertunsesisilameaduasviouauiuwivan negdavindug
wlanamdulnihimlawaglasunmansinaeudnasslaedidevgmaiuaiuliiiila lng

a' 9 Aaa ° Y = a % a 4 o
aaulihilandfiamazgniuninanudnvesiiviiazainuninvesdalamiiionian
Awniuivesdnsely lneadulwihmlaniusivnudeyaduedulniwilavieddva
(Digital ECG) vilndanuuwaiugnlunisings ludimveanimainaauagiouauuwivantiy
deyalagviidonareunalage1a1sgnuTnudediiieangluniseunInn1snsia
o % o o ] v & v P =
wilameayviouluguinudinan 2 iy Imlmﬂwa;ga delayed enhancement &9UiUanNay

a @ o v & o ° Y & o v
ﬂ']illLLNaLquma’]llLuaﬁ'ﬂﬁ]LLagﬂqll']iﬂuqlnLLUaNaﬂqﬁfﬂ’]EJGUE]\Tﬂa'uJLu@W'ﬂ"i]VL@

3.7 NN59LAT1ZRVOUA (Data analysis and statistics)

v

1%

foyatiugruvesiihognihuuanuadlaedoyaviasieriios (continuous data) 19
Aede mean +5D, 19A1na1e median (25th to 75th percentile), warldnaud
(frequency) lneAnlusesas (percentage). maa‘ummmeﬁi’mﬁuaﬂ{]ﬁ]{fﬂﬁ/ugm (Baseline
characteristic) lunguiifiauaglunguithifumlagldadfiuuy Chi-square vide fisher

exact test.

ROC curves togninldlumsmanuduiusseninanunivesdiviazUsuines
] Py E ) P Py oY) ' & a & v &
wiaulunanuiiamlasiudanisaevaanaiuilamlalngwuamunasnaen e eanauLle

179 (Non-viable myocardium divided by vascular territories) lagn1svudilgnsn

v adad

(Area under the curves) WeUszliuANULINEIVBIAIIN Lngngadininianvasuna

nwazINIAIUINL sensitivity, specificity, accuracy, positive predictive value way

o w aa

negative predictive value. AMuuALA p value < 0.05 figdtud1AYN1SARH (Statistical

o

significant).
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Pearson’s correlation coefficients gnununliiveviAUAURUEsENINaNUNTa9A7

nwazUsunamatdulurila Fawdanaanne r lnesnusauduiusainan r aeseludl

Anr SELAUAMUSUNUS
0.9 - 1.0 fanuduiusiugasin
0.7-0.9 fenuduiusiulusediuge
0.5-0.7 Tanudunusnuluszauuiunans
0.3-0.5 fleuduiusiulusyaus
<0.3 flauduiusiulussdusunn

P9I 4 UFNIAT I UaznISUUAKARIINEUYUEILARIn Person correlation
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UNa

s v

NanﬂiEWﬁsz%aga

4.1 Yoyaugiy

a

fdsnAtefidunasinsdndontiomn 249 au lasd 77 auddamluaduluih
wila Anudufenay 31 vasUszenssodng deyatugrunuiifidisnifedomn 77 au
Huwe 62 au Andusosay 80 vesUszvnsmm englasiadvegi 65 U fUaeillsa
Usgddadulsaumnu 35 audnluievas 45, mnuduladings 52 Aufndusesas
67 uazlsalushiludoninund 47 au Anufesay 61. fUhedifianm sz TAdulse
stable coronary artery disease Wiy 64 au Antdusesay 83.1uaziiuseTalsala
adeadsundy wuady unstable angina 1 au (fauagl.3). Non-ST elevation
myocardial infarction 3 AU (398az 3.9) wag ST elevation MI 9 Al (Fowaz 11.7)

AUeniA fuseiinevitueaquaseviasaiiontineuy 24 au Andusesas 31

o Y £ A Y a [ o/ 1a
wagiAeyinnIsHIdRUENaadudeniala 5 au AnlluSevay 6.5 “U@\'iﬂfjllﬂ']L’JW.

Tudunanisamamilamenauaziouauuudivaniunguidfnnuii Anade
mstuienaullenilaegnfosay 39.8+16 lnelvsuaunaldunilanisiovas
20+14.9 waginisenevaanarsilowlalaeuuady 17 segments 1ndefisesay 21420

! Y a Y A & o [ 1 2
oAy MAnmududenmdswiilalaguualu LAD, LCX wag RCA wudd3ua
segment Ninauileilamelaevasidesneduiien LAD whgegfiSosay 32+38,

LCx%oway 15430 wagii RCASpoay 12425,

1aa

Tunguilidfidannuin Wumedies 81 au Andudesas 47 lneiinnuuwnnsneiu

o w a

nauAINegltudAyeEta angwdsuaglsalssidreudeindifesiuuas il

o 3

ANuuanAiulunada snvunngluiuiinunddanuunnlungudnm Yseiens

'
a

Snwnuinlunquilififaniivse iRneviueaguuenevasaiioniilatieeniinguid

a v

AegslvedAgneada Tuduvewaainnisnsraiilamsaduazyiou
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AUNULIMANNUI Tn1sTusvesilaffniy Tusuaaduluslanesnin way

USunaunmsaeveandiuilelautsesnidu segment fidesninegieil

@3N 5 Aalan e NUgIUYegIT1591T5

Y

3]

AN 19ani

fauus Q Wave No Q wave p-value
Gwau= 77 au) Gwau= 172 )
WATY 62 (80.5%) 81 (47.1%) <0.001
o1y
iy + SD. 64.86 + 11.9 66.48 + 11.09 0.297
T 35 (45.5%) 70 (40.7%) 0.482
Aawiduladings 52 (67.5%) 104 (60.5%) 0.287
Twiluidoniiaun 47 (61%) 77 (44.8%) 0.018*
Ussfimsidulsaialoviaionuniou
SCAD 64 (83.1%) 170 (98.8%)
ME e
UA 1 (1.3%) 0 (0%)
NSTEMI 3 (3.9%) 2 (1.2%)
STEMI 9 (11.7%) 0 (0%)
UsiRinerihuongu 24 (31.2%) 22 (12.8%) 0.001*
Uswifinorhdaiduioniialo 5 (6.5%) 5 (2.9%) 0.183
CMR finding
® | VEF 39.88 = 16.47% 56.19 + 15.82% <0.001*
®Scar volume 20 £ 14.9% 279 +7.07% <0.001*
® Nonviable segment (%
total segment)
: Per patient 21.77 + 20.06% 2.22 £ 8.15% <0.001*
: Per territory
LAD 32.47 + 38.27% 2.16 + 11.67% <0.001*
LCX 15.84 + 30.84% 2.56 = 12.35% <0.001*
RCA 12.73 + 25.11% 1.98 + 9.59% <0.001*

Values presented as mean + SD. and frequency (%). P-value corresponds to Independent t-test, and Chi -square test. *P < 0.05 ,

Nonviable segment= segment with scar > 50% of myocardium thickness.
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ANA 11.1 Towanads ROC curves UadiuNvasdnniunIsaievaInauiiionila
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Y

agnadiifuddnyvneadn tnedl Area under the curves (AUC) 71 0.82 (95% Cl: 0.727-

[
=

0.919, p-value< 0.001). Ineiflomaadavesiituiiamiiafignlunisannisal
amgmamevesnduiomlanut 74.4 msec.mv ugadaiidfian Tnefanls
(sensitivity) 7i 72.2%, ausme (specificity) 71 79.5% wazeuusiugl (Accuracy) i
76.6% loei positive predictive value Uag negative predictive value a@j‘ﬁ 72.7%
waE 79.5% sy Wefinwiladeseninimnudnvesfaauagsrosniavesdi
udwui Yedeiifinadefvinniiande rudnuesdinm wasilethaudnvesin
nlmeduus Tunsmeresndudelafivaeisstedudon LAD wuin §i
AMNEIRUSAUREiNEd Ay eata Tl AUC= 0.819 (95%Cl: 0.723-0.916, p-
value<0.001). fefuandlunmil 11.2 Fsienudnvesinmiiafigailtlunisaianisal
amrmsmeresndmienlafivaedissteduden LAD fio 0.3 mv. dlewiiees

v & w

LA589LDAD NUNVBIAWINLALAIUANVBIAILINNUIT LANUEURNUSAUNITAI8VDY

[

nanutelafvasassmed@uisn LAD luuananadulunisada sanwansliviulunin
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——®—- Q Wave depth of LAD ROC area: 0.819
—&— Q Wave area in LAD ROC area: 0.823
Reference

FUN T 11 uanepudiniusvesiuiivesiaanuazniuanvesduamiunsnevesnadeoalamunisvasiaeevesauidon LAD
FUAMIT 11.1 UGASAIMAUNUSTEN I UTVOIA NSN30 18Y09na 1o [afivasidesiieiduidon LAD
FUNMIT 11.2 uamenudiniuszyinmuanvesinamuaznisnevesnaiuilealeivasiaesneidiubon LAD

FUNMIT 11.3 uamenudiniusvesiuinuuaznuanvesianiun1smevesnaiudeileiivasiaeseduion LAD

A 12.1 uansmuduiussernsitufivesinuazmsmevesndunilewilai
vaoiagdedudon RCA (Non-viable myocardium at RCA) wuindlianudusiusiu
oghsiitudndnyynsaia Inefl AUC ag#l 0.735 (95% CI: 0.560-0.910, p-value=0.0017)
Tneituiivesimiiafigalunisamanisainnegnismevesndunidomlafindeidssde
RCA Ao 66.28 msec.mV. Tnefianauls (sensitivity) 7 40.0%, A1ud g

(specificity) 71 95.5% wagAuwiue (Accuracy) 71 88.3% lael positive predictive

value ua¥ negative predictive value ag#1 57.1% uag 91.4% anuanau. Waldmiy
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anvasfnnnlunismanuduRusfuNISANeYRInauiialaNrasidsanie RCA Uu

wuinfiauduiusliwansneiulunieadis lngeanudnvesiinninigaegi 0.95

mV. fauanslunnd 12.2 uag 12.3

s

e

g |

9 AUC= 0.735

g

s (95% CI: 0.560-0.910, p-value=0.0017)

AUC= 0.736

0.25
I

(95%Cl: 0.563-0.908, p-value=0.017)

T T
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Area under ROC curve = 0.7351
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Area under ROC curve = 0.7358

p-value= 0.964

T
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T T
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———-
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Q Wave depth RCA ROC area: 0.736
Q Wave area RCA ROC area: 0.735
Reference

FUNWT 12 uansmudiniusyesiuiivesananiaznuanves uiun s evesnauiilevilenunisasiaeseuauien RCA

FUAMIT 12.1 UGASAIUAUNUSTENT1UTIYOIAUINUAYN 50 I8Y09na 11 TV laTivaeiaesdIeaudon RCA

JUAMIT 12.2 UaRSAINSUNUSTEN 1M IUENYaIA A IMUAsM I SeEYesna 1o laTinaaiaesmeidudon RCA

FUAMIT 12.3 UansA AU USIaaUTIA W INkAzAINAN YOI WINAUN ISR 1Evend 1uile i lainasiaeeedudon RCA
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Tudguvesnauilemlanviasiaeamewdudan LCX Ui kandlunIng 13.1 1ag

ANMUFUNUS TEUININUNVBIAMIN AL NTANEVINAUL LD laNaBLAg I eLEULA DA

o o a

LCX fimnuduiusaautsusenas lifvsdaumieand tnenwuin AUC Tiied 0.612

o

Ly

(95%Cl: 0.401-0.824, p-value= 0.301) waguaaNNITMIANUEURNUS IngldANLENAY

nNFslanasanuuiennu Insludanuwsnmaiesiusg1eiivdudaunieans sawanslu

o

AT 132 WA 133

o
S 4
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131 13.2
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AUC= 0.612 AUC= 0.603
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(95%Cl: 0.401-0.824, p-value= 0.301) (95%Cl: 0.397-0.810, p-value=0.341)
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0.00 0.25 0.50 0.75 1.00 J ! ! !

1 - Specificity 0.00 0.25 0.50 0.75 1.00
Area under ROC curve = 0.6123 1 - Specificity
Area under ROC curve = 0.6033

133

p-value= 0.342

0.25
L

0.00
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T T T T T
0.00 0.25 0.75 1.00

0.50
1-Specificity

——@ —- Q Wave depth of LCX ROC area: 0.603
—=&— Q Wave area LCX ROC area: 0.612
Reference

FUN T 13 uanepudiniusvesiuiivesdaamuasmuanvesuiun s evesnauiidealemunisuasiaesonanien LCX
FUNMIT 13.1 uamenudiniussyiniuiivesunauasnimngvesnaudenaliivasiagedgiduaen LCX
FUNMIT 13.2 uamsnudiniussyinmuanvesinamiuaynisnevesnauidevileivasiaesneaubon LCX

JUNIWT 13.3 uamsaIuaLUsyosRuTIA LAz A INENYEIR WINAUN T evesna e laTinaeiaeen giduben LCX

ROC curve sgninsiiuiivesiianuazUsunaunaduluiilaleeldyadnves s
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ot Tneilen AUC 0gffl 0.760 (95% C: 0.651-0.870, p-value<0.001) Fanandlunmil
14.1 Tnsfiufimnniiafiaelunismanisaiusadulundanderilatiznnit 100 fe
24.80 msec.mV tagiirnaiula (sensitivity) 7 87.0%, AUANNE (specificity) i
43.5% wazAuwiugn (Accuracy) i 74.0% nedi positive predictive value wae
negative predictive value a&uiﬁl 78.3% WAy 58.8% AIud1sU Jemnuduiusszning
Winamewmadulunduilowlatiinnninfesas 10 uaseudnvesiannui i
AruduRuSinuariitudfmneadn Tnell AUC agj‘ﬁ 0.751 (95%Cl: 0.642-0.860), p-

value=0.001) Ineaiiafianildlunisaanisaivsunaunadulumlanininnindosay

10 AD 1.3 mV.ﬁﬂLLﬁﬂﬂuﬂ’]W‘ﬁ 14.2 uay 14.3

S

0.75

0.50

AUC= 0.760 AUC= 0.751

25

(95% Cl: 0.651-0.870, p-value<0.001) © (95%Cl: 0.642-0.860), p-value=0.001)

0.00

T T T T T T
0.00 0.25 0.75 1.00 0.00 0.25 0.50 0.75 1.00

050 !
1 - Specificity 1 - Specificity
Area under ROC curve = 0.7605 Area under ROC curve = 0.7512
o
o 4
—
n
~ i
<]
o
n 4
© p-value= 0.481
re}
~ 4
(=]
o
S] 4
© T T T T T
0.00 0.25 0.50 0.75 1.00
1-Specificity

— —@® — - Q wave amplitue per patient ROC area: 0.7512
——®—— Q wave area per patient ROC area: 0.7605

Reference

JUamil 14 uansrudiusvesiiufivesdiavuazaudnvesdnivUSnaunadulundwiiomlfivinnidesas 10
A9 14.1 wanspnudsiusseninefiuiivesmruarUsinausadulundmdelafisnnnindesas 10
A9 14.2 wanspnuduiusseninaanuanvesiniaruSunausadulundudlelafiinnnitdesas 10

A9 14.3 wanspnuduiusvasiuiidinnuazanudnvesdivivuSinausaidulundudeilafiunnnitdesas 10
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demanuduiusseninaituiivesiinnuasUsnamewnadulundnidemingly
Preson’s correlation wuin fiauduiusaeudei Tnedien r= 0.359 uagile p-
valve= 0.001 fauanslunmil 15.1 wazauduiusszninenudnuosinanias
Vsinamesusadulundudormlofidululumaionfufuitufivesdanm Tneden -

0.363 wazilAn pvalve= 0.001. Fawandluninil 15.2
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Wil 15 UaRRIIUFURUS SeINAUTNYVEIR W NUaAIIWEaN YR UMAUYSINauusaTuTunauilowale
DI 15.1 Ua@namIuauiussenImuiivesduInuarUsuausaaidulundiuniealen

29 15.2 4aneamuauiusseninauanveasauuas Usuausaidulunaiuidaalad

PN =2 v o ¢ & da a & v & o
AN 16 wansdemnuduRusvosNunAInLazUSuamaldulunauilonila

' A a X & A a = ¥ v sw a I3 Y Y
NWUIN LN@@Jﬂ"IiLWﬂJ%u%@QWUW%@Qﬂ’JLjWNﬂQWNﬁNWUﬁﬂ‘Uﬂ?@J"IMLLNaLUU1Uﬂa']3JLuaﬂ'ﬂﬁ]

o w a

AdiuTuguiiu nefiled dgn1eada (p-value< 0.001 for trend) Tnegnsnaziiuladn

o

AUsuauadulunduiiomlafiuinninsesay 10.
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915N 6 UAANAIINAUNUS ST 1TTIYeIR N INUAUS U TUTININNTY 10% lngldarmuiiAaniigens 9o

uanamIula, AUTUNIY UasAIILuEIvaunTalle

Cut off Sensitivity ~ Specificity PPV NPV Accuracy
3.00 100.0% 4.3% 71.1% 100.0% 71.4%
6.50 98.1% 4.3% 70.7% 50.0% 70.1%
7.75 96.3% 4.3% 70.3% 33.3% 68.8%
9.63 96.3% 8.7% 71.2% 50.0% 70.1%

11.03 94.4% 8.7% 70.8% 40.0% 68.8%
11.90 94.4% 13.0% 71.8% 50.0% 70.1%
13.95 94.4% 17.4% 72.9% 57.1% 71.4%
16.05 92.6% 21.7% 73.5% 55.6% 71.4%
17.35 90.7% 21.7% 73.1% 50.0% 70.1%
18.65 90.7% 26.1% 74.2% 54.5% 71.4%
19.85 88.9% 26.1% 73.8% 50.0% 70.1%
20.43 88.9% 30.4% 75.0% 53.8% 71.4%
21.48 88.9% 34.8% 76.2% 57.1% 72.7%
22.65 87.0% 34.8% 75.8% 53.3% 71.4%
23.30 87.0% 39.1% 77.0% 56.3% 72.7%
24.80 87.0% 43.5% 78.3% 58.8% 74.0%
26.35 85.2% 43.5% 78.0% 55.6% 72.7%
28.40 83.3% 43.5% 77.6% 52.6% 71.4%
34.25 81.5% 43.5% 77.2% 50.0% 70.1%
39.30 81.5% 47.8% 78.6% 52.4% 71.4%
40.85 81.5% 52.2% 80.0% 54.5% 72.7%
41.85 79.6% 52.2% 79.6% 52.2% 71.4%
43.05 79.6% 56.5% 81.1% 54.2% 72.7%
44.93 77.8% 56.5% 80.8% 52.0% 71.4%
46.05 77.8% 60.9% 82.4% 53.8% 72.7%
50.63 75.9% 60.9% 82.0% 51.9% 71.4%
56.85 74.1% 60.9% 81.6% 50.0% 70.1%
59.65 72.2% 60.9% 81.3% 48.3% 68.8%

61.65 72.2% 65.2% 83.0% 50.0% 70.1%



Cut off Sensitivity  Specificity PPV NPV Accuracy
65.25 72.2% 69.6% 84.8% 51.6% 71.4%
68.13 70.4% 69.6% 84.4% 50.0% 70.1%
68.78 68.5% 69.6% 84.1% 48.5% 68.8%
69.50 66.7% 69.6% 83.7% 47.1% 67.5%
70.28 66.7% 73.9% 85.7% 48.6% 68.8%
70.88 66.7% 78.3% 87.8% 50.0% 70.1%
71.33 64.8% 78.3% 87.5% 48.6% 68.8%
72.48 63.0% 78.3% 87.2% 47.4% 67.5%
75.58 63.0% 82.6% 89.5% 48.7% 68.8%
78.28 61.1% 82.6% 89.2% 47.5% 67.5%
84.50 59.3% 82.6% 88.9% 46.3% 66.2%
90.35 57.4% 82.6% 88.6% 45.2% 64.9%
92.80 55.6% 82.6% 88.2% 44.2% 63.6%
96.98 55.6% 87.0% 90.9% 45.5% 64.9%

101.90 53.7% 87.0% 90.6% 44.4% 63.6%
107.48 51.9% 87.0% 90.3% 43.5% 62.3%
110.40 51.9% 91.3% 93.3% 44.7% 63.6%
110.78 50.0% 91.3% 93.1% 43.8% 62.3%
11113 48.1% 91.3% 92.9% 42.9% 61.0%
117.00 46.3% 91.3% 92.6% 42.0% 59.7%
127.88 44.4% 91.3% 92.3% 41.2% 58.4%
137.78 42.6% 91.3% 92.0% 40.4% 57.1%
143.00 40.7% 91.3% 91.7% 39.6% 55.8%
150.70 38.9% 91.3% 91.3% 38.9% 54.5%
164.40 37.0% 91.3% 90.9% 38.2% 53.2%
173.38 35.2% 91.3% 90.5% 37.5% 51.9%
177.90 33.3% 91.3% 90.0% 36.8% 50.6%
180.75 33.3% 95.7% 94.7% 37.9% 51.9%
195.92 31.5% 95.7% 94.4% 37.3% 50.6%
228.43 29.6% 95.7% 94.1% 36.7% 49.4%
247.03 27.8% 95.7% 93.8% 36.1% 48.1%
249.20 25.9% 95.7% 93.3% 35.5% 46.8%
259.50 25.9% 100.0% 100.0% 36.5% 48.1%
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Cut off Sensitivity  Specificity PPV NPV Accuracy
270.60 24.1% 100.0% 100.0% 35.9% 46.8%
273.93 22.2% 100.0% 100.0% 35.4% 45.5%
295.70 20.4% 100.0% 100.0% 34.8% 44.2%
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MITNT 7 UAAIADINFUNUS T2 INAUTYOIANIMUAEN 50 18veIna Il laninaeide e LAD lnglgmiuifwaniign

snRouaninila, ANNTINIE LashIINMILEIYYATle

Cut off Sensitivity  Specificity PPV NPV Accuracy
11.25 90.9% 72.7% 71.4% 91.4% 80.5%
33.63 87.9% 72.7% 70.7% 88.9% 79.2%
45.38 84.8% 72.7% 70.0% 86.5% 77.9%
46.18 81.8% 72.7% 69.2% 84.2% 76.6%
52.95 78.8% 72.7% 68.4% 82.1% 75.3%
61.18 75.8% 72.7% 67.6% 80.0% 74.0%
65.90 75.8% 75.0% 69.4% 80.5% 75.3%
69.78 72.7% 75.0% 68.6% 78.6% 74.0%
72.03 72.7% 77.3% 70.6% 79.1% 75.3%
74.40 72.7% 79.5% 72.7% 79.5% 76.6%
77.10 69.7% 79.5% 71.9% 77.8% 75.3%
84.50 66.7% 79.5% 71.0% 76.1% 74.0%
92.55 63.6% 79.5% 70.0% 74.5% 72.7%
96.03 63.6% 81.8% 72.4% 75.0% 74.0%

100.95 63.6% 84.1% 75.0% 75.5% 75.3%
107.48 60.6% 84.1% 741% 74.0% 74.0%
110.25 60.6% 86.4% 76.9% 74.5% 75.3%
115.98 57.6% 86.4% 76.0% 73.1% 74.0%
127.35 54.5% 86.4% 75.0% 71.7% 72.7%
137.78 51.5% 86.4% 73.9% 70.4% 71.4%
150.10 48.5% 86.4% 72.7% 69.1% 70.1%
164.40 45.5% 86.4% 71.4% 67.9% 68.8%
175.53 42.4% 86.4% 70.0% 66.7% 67.5%
180.75 42.4% 88.6% 73.7% 67.2% 68.8%
195.92 39.4% 88.6% 72.2% 66.1% 67.5%




Cut off Sensitivity ~ Specificity PPV NPV Accuracy
228.43 36.4% 88.6% 70.6% 65.0% 66.2%
247.03 33.3% 88.6% 68.8% 63.9% 64.9%
249.20 30.3% 88.6% 66.7% 62.9% 63.6%
254.25 30.3% 90.9% 71.4% 63.5% 64.9%
262.70 30.3% 93.2% 76.9% 64.1% 66.2%
270.35 30.3% 95.5% 83.3% 64.6% 67.5%
273.93 27.3% 95.5% 81.8% 63.6% 66.2%
275.20 24.2% 95.5% 80.0% 62.7% 64.9%
296.18 21.2% 95.5% 77.8% 61.8% 63.6%
323.00 18.2% 95.5% 75.0% 60.9% 62.3%
331.55 15.2% 95.5% 71.4% 60.0% 61.0%
334.45 12.1% 95.5% 66.7% 59.2% 59.7%
361.50 12.1% 97.7% 80.0% 59.7% 61.0%
432.70 12.1% 100.0% 100.0% 60.3% 62.3%
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MITNT 8 UAANAINAUNUS SN IUTIYeA Az 1M Igvesna e laiivaeidesay LCX Ingldmmuiifnanian

F9euanIAI I, AIWTUNIE UazAIINMILEIYaNUASDTe

Cut off Sensitivity ~ Specificity PPV NPV Accuracy
0.95 50.0% 75.4% 19.0% 92.9% 72.7%
3.50 37.5% 75.4% 15.0% 91.2% 71.4%
5.55 37.5% 76.8% 15.8% 91.4% 72.7%
7.93 25.0% 76.8% 11.1% 89.8% 71.4%

10.18 25.0% 78.3% 11.8% 90.0% 72.7%
11.20 25.0% 79.7% 12.5% 90.2% 74.0%
14.95 25.0% 81.2% 13.3% 90.3% 75.3%
20.03 25.0% 82.6% 14.3% 90.5% 76.6%
24.33 25.0% 84.1% 15.4% 90.6% 77.9%
26.75 25.0% 85.5% 16.7% 90.8% 79.2%
29.91 25.0% 87.0% 18.2% 90.9% 80.5%
33.46 25.0% 88.4% 20.0% 91.0% 81.8%



Cut off Sensitivity ~ Specificity PPV NPV Accuracy
34.70 25.0% 89.9% 22.2% 91.2% 83.1%

38.20 12.5% 89.9% 12.5% 89.9% 81.8%
43.25 12.5% 91.3% 14.3% 90.0% 83.1%
51.53 12.5% 92.8% 16.7% 90.1% 84.4%
57.58 12.5% 94.2% 20.0% 90.3% 85.7%
58.20 12.5% 95.7% 25.0% 90.4% 87.0%
64.73 12.5% 97.1% 33.3% 90.5% 88.3%
73.73 0.0% 97.1% 0.0% 89.3% 87.0%
176.73 0.0% 98.6% 0.0% 89.5% 88.3%
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MITNT 9 UFANAINAUTUT SN IUTIYesA NN UazN 1M g vesnaIudea laiivaeidesnag LAD lneldmituifuaniign

F9souaRIAIIL, AIIMTUNIE UazAIINMILEIYaNASDTE

Cut off Sensitivity ~ Specificity PPV NPV Accuracy
3.43 80.0% 56.7% 21.6% 95.0% 59.7%
6.93 80.0% 58.2% 22.2% 95.1% 61.0%
7.75 80.0% 59.7% 22.9% 95.2% 62.3%
9.30 80.0% 61.2% 23.5% 95.3% 63.6%

10.43 80.0% 62.7% 24.2% 95.5% 64.9%
11.03 80.0% 64.2% 25.0% 95.6% 66.2%
11.90 80.0% 65.7% 25.8% 95.7% 67.5%
13.95 80.0% 67.2% 26.7% 95.7% 68.8%
16.70 70.0% 68.7% 25.0% 93.9% 68.8%
18.65 70.0% 70.1% 25.9% 94.0% 70.1%
19.58 60.0% 70.1% 23.1% 92.2% 68.8%
20.13 50.0% 70.1% 20.0% 90.4% 67.5%
20.43 50.0% 71.6% 20.8% 90.6% 68.8%
21.63 50.0% 73.1% 21.7% 90.7% 70.1%
23.30 50.0% 74.6% 22.7% 90.9% 71.4%
24.80 50.0% 76.1% 23.8% 91.1% 72.7%
27.85 50.0% 77.6% 25.0% 91.2% 74.0%
33.25 50.0% 79.1% 26.3% 91.4% 75.3%
37.60 40.0% 79.1% 22.2% 89.8% 74.0%




Cut off Sensitivity ~ Specificity PPV NPV Accuracy
39.30 40.0% 80.6% 23.5% 90.0% 75.3%
40.10 40.0% 82.1% 25.0% 90.2% 76.6%
41.10 40.0% 83.6% 26.7% 90.3% 77.9%
43.05 40.0% 85.1% 28.6% 90.5% 79.2%
44.93 40.0% 86.6% 30.8% 90.6% 80.5%
47.88 40.0% 88.1% 33.3% 90.8% 81.8%
51.50 40.0% 89.6% 36.4% 90.9% 83.1%
53.95 40.0% 91.0% 40.0% 91.0% 84.4%
57.70 40.0% 92.5% 44.4% 91.2% 85.7%
62.25 40.0% 94.0% 50.0% 91.3% 87.0%
66.28 40.0% 95.5% 57.1% 91.4% 88.3%
69.28 30.0% 95.5% 50.0% 90.1% 87.0%
70.60 30.0% 97.0% 60.0% 90.3% 88.3%
74.00 30.0% 98.5% 75.0% 90.4% 89.6%
83.70 20.0% 98.5% 66.7% 89.2% 88.3%

101.00 10.0% 98.5% 50.0% 88.0% 87.0%
147.68 0.0% 98.5% 0.0% 86.8% 85.7%
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@399 10 agumIiuiANINGATIga lumTmAuduusiumsngvesnaruiieiilonunsvaeiaesveuduiontiug

Cut off Sensitivity  Specificity PPV NPV Accuracy
QWA
Per patient 110.40 75.0% 65.2% 20.0% 95.7% 66.2%
Per vessel
LAD 74.40 72.7% 79.5% 72.7% 79.5% 76.6%
LCX 34.70 25.0% 89.9% 22.2% 91.2% 83.1%
RCA 66.28 40.0% 95.5% 57.1% 91.4% 88.3%

§I5N9 11 UFAIAIINSUTUETE IR UTYR ANz USamaaTuluialy IpeusarSurauaaidui <5%, 5-10%, 10-
15%, 15-20% uag >20%

Q wave area per patient

% total scar size Mean = SD Median (IQR)
<5 60.69 + 66.45 42 (15.4, 70.55)
5-10 43.5 + 30.05 31.2 (22.8, 62.8)

105.16 +
10-15 55.9 (29.9, 157.8)
117.42
170.76
15-20 142.4 (90.6, 246.45)
114.69
196.06 +
>20 110.7 (54.9, 274.85)

207.74
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FUn M7 18 nsmluvisuanstrvauduInlupdulniiiialeivaedesdie LAD uaznismgvesnaruiesialasunisvaeides

Yaauaen LAD
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UM 19 nsmluvisuansirvaufuanlupdulwinialaivaeideese LCX uaznismegvesnaruilesialanunisvaaiaes

Yoalauaen LCX
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UM 20 nsmluvisuanstrvaufunanlupdulniinilaiivaeideesie RCA uaznsmevesnaruiideialomunimvasides

YouaUIaER RCA
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FUAMIT 21 NTIMUIUaRIAIUEUIE TeI19UTvavA kIl LAD uayd1uIusegmentiinIgyein)suasiaessae LAD

Qwave areain LAD
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FUNMT 22 ATIUYSUaRIA NSNS sENIuTIve AU INTY LCX UagdIuIusegmentiinIgvain 1 svaeiaeanie LCX

Qwave areain LCX

60

50

40

30

20

10

52.1
16 3-2 0.0 0.0
— —
0 1 2 3 4

Total nonviable segment in LCX

14.2

UMW 23 NTIUYSUaRIA NS SN IeuTIYesA Nl RCA UazTuausegmentiinIgYednIsuaeiasnae RCA

Qwave areain RCA
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@151 12 UaAAIINSURUS ST NAINENYOIRINMaUS U TuTNINNT) 10% TneldaImuiAwanane 199

iauaninula, AINT NI UasAIIuLIuE1veanTole

Cut off Sensitivity Specificity PPV NPV Accuracy
0.20 100.0% 4.3% 71.1% 100.0% 71.4%
0.45 96.3% 4.3% 70.3% 33.3% 68.8%
0.55 94.4% 13.0% 71.8% 50.0% 70.1%
0.70 92.6% 21.7% 73.5% 55.6% 71.4%
0.85 88.9% 21.7% 72.7% 45.5% 68.8%
0.95 87.0% 26.1% 73.4% 46.2% 68.8%
1.01 87.0% 34.8% 75.8% 53.3% 71.4%
1.11 87.0% 39.1% 77.0% 56.3% 72.7%
1.30 87.0% 43.5% 78.3% 58.8% 74.0%
1.44 85.2% 43.5% 78.0% 55.6% 72.7%
1.49 83.3% 43.5% 77.6% 52.6% 71.4%
1.55 79.6% 47.8% 78.2% 50.0% 70.1%
1.70 77.8% 47.8% 77.8% 47.8% 68.8%
1.85 75.9% 47.8% 77.4% 45.8% 67.5%
1.95 741% 52.2% 78.4% 46.2% 67.5%
2.05 72.2% 60.9% 81.3% 48.3% 68.8%
2.15 72.2% 65.2% 83.0% 50.0% 70.1%
2.25 68.5% 69.6% 84.1% 48.5% 68.8%
2.35 66.7% 73.9% 85.7% 48.6% 68.8%
2.45 64.8% 73.9% 85.4% 47.2% 67.5%
2.55 63.0% 73.9% 85.0% 45.9% 66.2%
2.65 61.1% 78.3% 86.8% 46.2% 66.2%
2.75 61.1% 82.6% 89.2% 47.5% 67.5%
2.85 57.4% 82.6% 88.6% 45.2% 64.9%
3.00 55.6% 87.0% 90.9% 45.5% 64.9%
3.17 53.7% 87.0% 90.6% 44.4% 63.6%
3.32 51.9% 87.0% 90.3% 43.5% 62.3%
3.50 51.9% 91.3% 93.3% 44.7% 63.6%
3.65 50.0% 91.3% 93.1% 43.8% 62.3%
3.80 48.1% 91.3% 92.9% 42.9% 61.0%
3.95 46.3% 91.3% 92.6% 42.0% 59.7%




Cut off Sensitivity Specificity PPV NPV Accuracy
415 44.4% 91.3% 92.3% 41.2% 58.4%
4.35 42.6% 91.3% 92.0% 40.4% 57.1%
4.55 40.7% 95.7% 95.7% 40.7% 57.1%
4.95 38.9% 95.7% 95.5% 40.0% 55.8%
5.35 37.0% 95.7% 95.2% 39.3% 54.5%
5.55 33.3% 95.7% 94.7% 37.9% 51.9%
5.70 29.6% 95.7% 94.1% 36.7% 49.4%
5.95 27.8% 95.7% 93.8% 36.1% 48.1%
6.25 27.8% 100.0% 100.0% 37.1% 49.4%
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§ITNT 13 UAINAIIUAUTUSIEWINAIIUEN YA WAz M Tevesna e lavasiaese LAD Ineldnriuiifaan

nsiiauanin1uly, AT UNIY UazAIIuLLuE veunTole

Cut off Sensitivity Specificity PPV NPV Accuracy
0.30 90.9% 72.7% 71.4% 91.4% 80.5%
1.05 87.9% 72.7% 70.7% 88.9% 79.2%
1.60 84.8% 72.7% 70.0% 86.5% 77.9%
1.75 81.8% 72.7% 69.2% 84.2% 76.6%
1.90 78.8% 72.7% 68.4% 82.1% 75.3%
2.05 72.7% 72.7% 66.7% 78.0% 72.7%
2.15 69.7% 72.7% 65.7% 76.2% 71.4%
2.25 69.7% 75.0% 67.6% 76.7% 72.7%
2.40 66.7% 75.0% 66.7% 75.0% 71.4%
2.55 63.6% 75.0% 65.6% 73.3% 70.1%
2.65 63.6% 77.3% 67.7% 73.9% 71.4%
2.80 63.6% 81.8% 72.4% 75.0% 74.0%
3.05 63.6% 84.1% 75.0% 75.5% 75.3%
3.30 60.6% 84.1% 741% 74.0% 74.0%
3.50 60.6% 86.4% 76.9% 74.5% 75.3%
3.65 57.6% 86.4% 76.0% 73.1% 74.0%
3.80 54.5% 86.4% 75.0% 71.7% 72.7%
415 51.5% 86.4% 73.9% 70.4% 71.4%
4.75 48.5% 88.6% 76.2% 69.6% 71.4%




Cut off Sensitivity Specificity PPV NPV Accuracy
5.15 45.5% 88.6% 75.0% 68.4% 70.1%
5.35 42.4% 88.6% 73.7% 67.2% 68.8%
5.55 36.4% 88.6% 70.6% 65.0% 66.2%
5.70 33.3% 88.6% 68.8% 63.9% 64.9%
5.95 30.3% 88.6% 66.7% 62.9% 63.6%
6.15 30.3% 90.9% 71.4% 63.5% 64.9%
6.43 30.3% 93.2% 76.9% 64.1% 66.2%
6.78 27.3% 93.2% 75.0% 63.1% 64.9%
7.00 24.2% 93.2% 72.7% 62.1% 63.6%
7.15 24.2% 95.5% 80.0% 62.7% 64.9%
7.45 21.2% 95.5% 77.8% 61.8% 63.6%
7.85 21.2% 97.7% 87.5% 62.3% 64.9%
8.05 18.2% 97.7% 85.7% 61.4% 63.6%
8.55 15.2% 97.7% 83.3% 60.6% 62.3%
9.55 12.1% 97.7% 80.0% 59.7% 61.0%

10.25 9.1% 97.7% 75.0% 58.9% 59.7%
11.50 9.1% 100.0% 100.0% 59.5% 61.0%
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Cut off Sensitivity Specificity PPV NPV Accuracy
0.05 50.0% 75.4% 19.0% 92.9% 72.7%
0.20 37.5% 75.4% 15.0% 91.2% 71.4%
0.35 37.5% 76.8% 15.8% 91.4% 72.7%
0.45 25.0% 78.3% 11.8% 90.0% 72.7%
0.55 25.0% 79.7% 12.5% 90.2% 74.0%
0.75 25.0% 81.2% 13.3% 90.3% 75.3%
0.95 25.0% 82.6% 14.3% 90.5% 76.6%
1.15 12.5% 84.1% 8.3% 89.2% 76.6%
1.35 12.5% 87.0% 10.0% 89.6% 79.2%
1.44 12.5% 88.4% 11.1% 89.7% 80.5%
1.51 12.5% 89.9% 12.5% 89.9% 81.8%




Cut off Sensitivity Specificity PPV NPV Accuracy
1.57 12.5% 91.3% 14.3% 90.0% 83.1%
1.70 12.5% 92.8% 16.7% 90.1% 84.4%
1.85 12.5% 94.2% 20.0% 90.3% 85.7%
2.25 0.0% 97.1% 0.0% 89.3% 87.0%
4.85 0.0% 98.6% 0.0% 89.5% 88.3%
8.10 0.0% 100.0% NA 89.6% 89.6%
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Cut off Sensitivity Specificity PPV NPV Accuracy
0.15 80.0% 56.7% 21.6% 95.0% 59.7%
0.35 80.0% 58.2% 22.2% 95.1% 61.0%
0.45 80.0% 59.7% 22.9% 95.2% 62.3%
0.55 80.0% 65.7% 25.8% 95.7% 67.5%
0.70 80.0% 68.7% 27.6% 95.8% 70.1%
0.85 70.0% 68.7% 25.0% 93.9% 68.8%
0.95 60.0% 71.6% 24.0% 92.3% 70.1%
1.01 50.0% 74.6% 22.7% 90.9% 71.4%
1.11 50.0% 76.1% 23.8% 91.1% 72.7%
1.30 50.0% 77.6% 25.0% 91.2% 74.0%
1.45 50.0% 80.6% 27.8% 91.5% 76.6%
1.55 50.0% 83.6% 31.3% 91.8% 79.2%
1.75 50.0% 85.1% 33.3% 91.9% 80.5%
1.95 30.0% 88.1% 27.3% 89.4% 80.5%
2.05 30.0% 92.5% 37.5% 89.9% 84.4%
2.15 30.0% 94.0% 42.9% 90.0% 85.7%
2.25 30.0% 95.5% 50.0% 90.1% 87.0%
2.45 30.0% 97.0% 60.0% 90.3% 88.3%
2.75 20.0% 97.0% 50.0% 89.0% 87.0%
3.45 20.0% 98.5% 66.7% 89.2% 88.3%
415 10.0% 98.5% 50.0% 88.0% 87.0%
4.75 0.0% 98.5% 0.0% 86.8% 85.7%
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Presence of Scar size 2 10% per patient

Presence of Q wave Per Y N
patient
Y 54 23
N 20 152
Percent (95% ClI)

Sensitivity 73.0% 61.4% 82.6%
Specificity 86.9% 80.9% 91.5%
Positive predictive 70.1% 58.6% 80.0%
Negative predictive 88.4% 82.6% 92.8%
Accuracy 82.7% 77.5% 87.2%

#1317 UaANnITHUANING LAD Uaznismigvednaluilonilanivasiaesseiduaes LAD

Presence of nonviable segment in LAD

Presence of Q wave in Y N
LAD
Y 30 12
N 6 201
Percent (95% CI)
Sensitivity 83.3% 67.2% 93.6%
Specificity 94.4% 90.4% 97.1%
Positive predictive 71.4% 55.4% 84.3%
Negative predictive 97.1% 93.8% 98.9%
Accuracy 92.8% 88.8% 95.7%
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Presence of nonviable segment in LCX

Presence of Q wave in Y N
LCX
Y 4 17
N 7 221
Percent (95% ClI)
Sensitivity 36.4% 10.9% 69.2%
Specificity 92.9% 88.8% 95.8%
Positive predictive 19.0% 5.5% 41.9%
Negative predictive 96.9% 93.8% 98.8%
Accuracy 90.4% 86% 93.7%

§I599 19 UFRNINITWUAIINT RCA UaznIsmevedna uiiavilaniviasiaeangiaduidon RCA

Presence of nonviable segment in RCA

Presence of Q wave in Y N
RCA
Y 8 29
N 4 208
Percent (95% CI)

Sensitivity 66.7% 34.9% 90.1%
Specificity 87.8% 82.9% 91.6%
Positive predictive 21.6% 9.8% 38.2%
Negative predictive 98.1% 95.2% 99.5%
Accuracy 86.7% 81.9% 90.7%

65



66

5 — v i 1 A 3 v , . % = " 3 =
suiiseaddeanudniusszrnsinllunaulihiloazanzmsegseavesndunitedala  Taelimsastenaumimdnluihile

(Presence of Q wave in prediction of non-viable myocardial infarction comparing with CMR as a gold standard)

1. el O »w O wdja

3. Tsndsgimn
O wmnw [ BT T
O lviuludeags
O anudulaiings

2 .
O laneisesa

4 5ui @5 umsItedeintluialaviaden (myocardial infarction)

5. 1@Fumsatiadennnnzilvnadeariiala
O stable coronary artery disease
O Unstable angina
(J Non STEMI
O stemI

Lead Qwave Duration Amplitude Area of Q wave

aVvL
aVR
aVF

Vi
V2
V3
V4

V5
V6




CMR record form

ufindeyanauazfenitaloluaunuaimdn Patient code........ccovrvevenes
Weo W: wall motion
H oooooo w ......
T 0= Normal
wo T H......
1= mild-moderate hypokinesia
H
T 2= severe hypokinesia
3= Akinetic
4= Dyskinetic
5= Aneurysm
3
5
W 4 NA= Not available
H...... W....
H= Hyperenhancement
Toeeee. H......
W....
Too, 0= Normal
H......
Teeueen. 1=1-25%
W.... 2=26-50%
H......
W... 3=51-75%
H Teeeoee. W....
""" " 4=76-100%
Toorn o~ T~ T
Teeeree. T: type
8 12 S= Subendocardium
M= midwall
9 11
w.... 10 w... E= Epicardium
H...... H...... pP= PatChy
) R W.... Teveeee.
H......
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