


Introduction

Assessingtheefficacyof revascularizationtherapyin patientswith anteriorST-segmenteleva-
tion myocardialinfarction (STEMI)isextremelyimportant in orderto guidesubsequentman-
agementandassessprognosis.Estimationof infarct sizewith lategadoliniumenhancement
(LGE)techniqueandassessmentof myocardialsalvageindex(MSI) measuredbycardiacmag-
neticresonance(CMR) within thefirst weekafterprimary percutaneouscoronaryinterven-
tion (pPCI)areindependentlyrelatedto earlyST-segmentresolution,adverseLV remodelling
[1,2],majoradversecardiacevents(MACE) andmortality atmid-term follow-up [3,4].How-
ever,thelimited availabilityandaccessto CMRcreatesaneedfor simplermethodsfor patient
prognostication.

Typically,significantchangesof ventricularrepolarizationaredetectedearlybystandard
12-lead-ECGin patientswith STEMI[5,6].Whetherchangesof corrected-QT-interval(QTc)
afterSTEMIreperfusionreflectamodificationof ischemicmyocardialtissueisunknown.

Thus,wesoughtto determinetherelationshipbetweenQTcchangeson standardsequential
ECGandMSI in anterior-STEMIpatientsaftersuccessfulpPCI.

Methods

Study population

Fromacohortof 208consecutivepatientswith STEMIreferredto theCentroCardiologico
Monzino in Milan betweenJanuary2011andJune2015,weidentified86patientswith ante-
rior-STEMI.Thediagnosiswasbasedon symptoms,ECGfindings(ST-segmentelevation)
andproximalor middleleft anteriordescendingartery(LAD) lesionswereincluded.Exclusion
criteriawere:a)previousMI (8 patients);b) atrial fibrillation or useof antiarrhythmicdrugs(6
patients);c) catecholamineadministration(2 patients)d) PCIperformed>12hafterchest
painonset(4 patients);e)bundlebranchblock(3 patients);f) incompletereperfusion(2
patients);g)electrolyteimbalance(2 patients);h) conductiondisorderssuchasatrio-ventricu-
lar-block(1 patient)andintermittent pre-excitation(1 patient);i) technicaldifficultiesin QT
measurement(4 patients);j) pericardialeffusion(1 patient);andk) enrolmentin STEMAMI
Study(activetreatment)(2 patients).Therefore,50patientswith afirst anterior-STEMIwere
finally includedin thestudy.Thestudywasapprovedby theuniversityethicsreviewboard
(ComitatoEticodegliIRCCSIstituto Europeodi OncologiaeCentroCardiologicoMonzino).
All patientssignedinformedconsentandthestudyconformedto theethicalguidelinesof the
1975Declarationof Helsinki

Electrocardiogram collection and analysis

Foreachpatient,standard12-lead-ECGs(paperspeedof 25mm/s,standardizationof 10mm/1
mV) wererecordedatadmission,within thefirst hour afterpPCI,andevery24hfor thefirst
sixhospitaldays.ForeachECG,theQT wasmeasuredin all leadsfrom theonsetof theQRS
to theendof theT-waveon theisoelectricbaseline[7]. Theisoelectricbaselinewasdefinedby
thereferenceline betweentwo PQintervals.Theendof theT-wavewasdefinedasthereturn
to theisoelectricbaseline.WhentheU-wavefollowedtheT-wave,QT wasmeasuredto the
nadir of thecurvebetweentheT andU-waves.Themeasurementwasmadefor eachanterior
(V2-V5) andinferior lead(II, III andaVF).TheQTcwasobtainedusingBazett'sformula:
QTc= QT/

p
RR[8].

Foreachpatient,theΔQTc-AI-MA definedasthemaximumdispersionbetweenanterior
andinferior leads(maximumanteriorQTcÐminimum inferior QTc)andtheΔQTc-AI-ME
definedasthedifferencebetweenthemeanQTcvaluesin anteriorandinferior leadswere
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calculated.Electrocardiographicdatawereevaluatedtwicebyanexpertreader(with �5 years
of clinicalexperience)blindedto patientclinicalhistoryanddata.Anotherexpertreader
repeatedECGdataassessment.Kappavalueswerecalculatedfor inter-observerandintra-
observervariability.

Cardiac magnetic resonance protocol

All patientswerestudiedwith a1.5Tscanner(DiscoveryMR450;GEHealthcare,Milwaukee,
WI) afterpPCI.After acquiringlocalizerimagesof theheart,breath-holdsteady-state-free-
precessioncinesequenceswereobtainedusingthefollowingparameters:echotime 1.57msec,
15segments,repetitiontime 46msecwithout viewsharing,slicethickness8mm,field of view
350mmx263mm, andpixelsize1.4mmx2.2mm. A cineshortaxisstack,2-,3-,and4-chamber
longaxisviewsof theleft ventricle(LV) wereacquired[9]. Breath-holdT2-weightedshort-TI
inversion-recoveryfast-spin-echopulsesequencewasperformedfor thequantificationof area
at risk (AAR).TheLV wasentirelyencompassedbycontiguousslicesin short-axisorientation.
Eachslicewasobtainedduring anend-expiratorybreathhold of 12to 15s,dependingon the
patient'sheartrate.ThesequenceparameterswereFOV:380to400mm;TR:two R-Rintervals,
TE:100msec,TI: 150msec,matrix:256x192,slicethickness:8mm.Then,0.1mmol/kgof Gado-
linium-BOPTA(Multihance,Bracco,Milan, Italy) wasadministeredataflow rateof 3mL/s
followedbya20mLsalineflush.Tenminutesaftercontrastinjection,breath-holdcontrast-
enhancedsegmentedT1-weightedinversion-recoverygradient-echosequenceswereacquired
with thesameprescriptionsfor cineimagesto detectlategadoliniumenhancement(LGE).

Image interpretation

CMRdataweretransferredto adedicatedworkstationandanalysedwith acommerciallyavail-
ablecardiacsoftware(ReportCard4.0;GEHealthcare,Milwaukee,WI). UsingT2-weighted
short-axisimages,infarct-relatededemawasconsideredpresentwhenthesignalintensity(SI)
of themyocardiumwas>2SDthemeanSIof thecontralateralremoteregionof normalmyo-
cardium[2]. Thehyper-intenseregionsweretrackedin orderto outline theextentof AAR,
measuredin gramsandexpressedasapercentageof LV. On LGEimaging,MI wasconsidered
presentif theSIof hyper-enhancedmyocardiumwas>5SDthemeanSIof theremoteregion
[10]. Microvascularobstructionwasdefinedasahypo-enhancedregionwithin infarctedmyo-
cardium.MI sizingwassimilarlyobtainedbymanuallytrackingtheregionsof interestand
measuredin gramsandpercentof LV mass.MSI wascalculatedusingthefollowingequation
[(AARÐinfarct sizeatLGE)/AAR] [11]. CMRdatawasevaluatedtwicebyanexpertreader
(with �5 yearsof clinicalexperiencein CMRperformanceandanalysis)blindedto patient
clinicalhistoryanddata.AnotherexpertreaderrepeatedCMRdataevaluation.Kappavalues
werecalculatedfor inter-observerandintra-observervariability.

Statistical analysis

Continuousvariablesareexpressedasmean±SDor median[27±75percentile],whereascate-
goricalvariablesareexpressedaspercentages.During hospitalstay,QTcchangeswereevalu-
atedwith pairedStudentT-test.Spearman'srank correlationcoefficient(r) wasusedto
evaluatecorrelationbetweenΔQTc-AI-MA atdifferenttime pointsandCMRfindings.Linear
regressionwasusedto studytherelationshipbetweenlog-transformedLGEandΔQTc,con-
sideringdemographicandclinicalvariablesaspotentialconfounders.Multivariablemodels
weredevelopedincludingvariableswith p<0.1atunivariateanalysis.Theassociationbetween
MSI andΔQTcwassimilarlyanalysedwith logisticregressionanalysis.A receiver-operator
characteristic(ROC)curvewasperformedto evaluatetheability of ΔQTcto discriminate
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patientswith MSI<0.6vs.thosewith MSI>0.6.TheYoudenmethodwasusedto find thebest
cut-off.Statisticalanalysiswasperformedwith STATAversion12.1(StataCorp.,CollegeSta-
tion, Texas)andRversion3.0.2.A p value<0.05wasconsideredstatisticallysignificant.

Results

Thebaselineclinical,echocardiographicandlaboratorydataof thefifty patients(44males,
meanage59±10years)with afirst anteriorSTEMIenrolledin thestudyarelistedin Table1.
All patientsunderwentsuccessfulpPCIandoptimalmedicaltherapy.TheAAR was(35[25±
58]g,37±22%of theLV myocardialmass)andLGEwas(19[7±29]g,16[6±26]%of theLV
myocardialmass)with anaverageMSI of 0.45±32%(Table2).Theinter-observeragreement
betweenthetwo readersfor MSI was0.93with akappavalueof 0.85(95%confidenceinterval
[CI] 0.60±1.0).Intra-observeragreementfor MSI of thetwo readerswas0.91with akappa
valueof 0.76(95%CI 0.42±1.0)and0.95with akappavalueof 0.85(95%CI 0.60to 1.0),
respectively.TheQTc increasedin all patients(admissionQTc435±39msecvs.peakQTc506
±57msec;p<0.001).

Fig1 (PanelA andB) illustratesthetemporalQTcchangesin all leads.ThetotalQTcsignif-
icantlyincreasedafteradmission.Thegreatestprolongationwasnotedon the3rd dayafter
STEMI(p = 0.004)andsubsequentlydecreasedthroughthe6th day.ThepeakΔQTc-AI-MA
wasreachedon the3rd dayandwassignificantlyhighercomparedto thatmeasuredatadmis-
sionandon the6th day(p<0.05)(PanelC).

Theinter-observeragreementfor QTcevaluationwas0.90with akappavalueof 0.82(95%
confidenceinterval[CI] 0.60±1.0).Similarly,intra-observeragreementfor theevaluationof
QTc intervalwas0.92with akappavalueof 0.80(95%CI 0.42±1.0)and0.93with akappa
valueof 0.82(95%CI 0.60±1.0),respectively.

ΔQTc-AI-MA demonstratedamoderatecorrelationwith LGEmassandpercentageof LGE
(r = 0.50,p<0.05andr = 0.52,p<0.05,respectively)andMSI (r = -0.42,p<0.05)(S1Table).
After performingtheunivariateanalysisto predictLGEquantificationandlow MSI (S2andS3
Tables),peaktroponin I andΔQTc-AI-MA on 6th daywereindependentpredictorsof LGE
expressedasabsolutemassor as%LVmasson multivariateanalysis(Tables3and4).More-
over,on multivariateanalysis(Table5),only peaktroponin I (p = 0.033)andΔQTC-AI-MA
on 6th day(p = 0.013)remainedindependentpredictorsof MSI<0.6.TheROCcurveof
ΔQTC-AI-MA on the6thdayexhibitedanAUC of 0.77to predictMSI<0.6(Fig2) with the
optimal thresholdof 61mseccorrespondingto asensitivityandspecificityof 70%and81%,
respectively.

Discussion

Thepresentstudyfoundadirect relationbetweenQT prolongationandmyocardialsalvageas
assessedbyCMRin patientswith afirst reperfusedanterior-STEMI.In particular,wefound
thatasignificantdifferentialvaluebetweenanterior(injured myocardium)andinferior
(remotemyocardium)QT detectedsixdaysafterpPCIcorrelatedto andwasanindependent
predictorof adverseMSI (<0.6)afteraccountingfor otherclinicalvariables.For thefirst time,
our dataprovideclinicalmeaningof ventricularrepolarizationchangesin reperfusedanterior-
STEMIapplyingafastandeasytool ableto stratifytheprognosisof thispatientsubset.

CMRrepresentsthegoldstandardtechniquefor theevaluationof cardiacstructureand
function [12±14].Recentdataon thissubsetof patientshaveshownthatCMRfeaturesindicat-
ing cardiacdysfunction,sizeandtransmuralextensionof infarct, togetherwith microvascular
injury, maybemorespecificmarkersfor risk assessmentat theindividual patientlevelin
termsof adverseremodellingandMACE [3,15±19].Recently,MSI,whichrepresentsthe

QT-interval and myocardial salvage index

PLOS ONE | https://doi.org/10.1371/journal.pone.0192220 February 8, 2018 4 / 13

https://doi.org/10.1371/journal.pone.0192220


Table 1. Baseline characteristics of patient population.

Characteristics

Age(years) 59±10

Male,n(%) 44(88)

Cardiovascular risk factors, n(%)
Hypertension 19(38)

Diabetes 4(8)

Hypercholesterolemia 21(42)

Familyhistoryof CAD 22(44)

Currentsmoker 29(58)

Killip classI 49(98)

Laboratory parameters

Creatinineatadmission(mg/dl) 0.93±0.23

eGFRatadmission(ml/min/1.73mq) 93±25

Kalemiaat admission(mEq/l) 3.86±0.45

Peakkalemia(mEq/l) 4.35±0.37

Peaktroponin I (ng/mL) 50[18±112]

Medication at hospital admission

Beta-blockers 4(8.0)

ACEi/ARBs 13(26.0)

Diuretics 3(6.0)

Ca-antagonist 3(6.0)

Anticoagulantsagents 3(6.0)

Nitrate 1(2.0)

Tricagrelor 13(26.0)

Prasugrel 30(60.0)

Clopidogrel 7(14.0)

Statins 3(6.0)

Aspirin 48(96.0)

Gp IIb/IIIa inhibitors 9(18.0)

Catheterization laboratory data

Time-to-PCI(min) 171[100±180]

Door-to-balloontime (min) 37[0±45]

Infarct-related artery, n(%)

ProximalLAD 26(52.0)

Single-vesseldisease 31(62.0)

Double-vesseldisease 14(28.0)

Triple-vesseldisease 5(10.0)

Pre-PCI TIMI-flow grade, n(%)

0/1 46(92.0)

2/3 4(8.0)

Post-PCI TIMI-flow grade, n(%)

0/1 0

2/3 50(100)

Rentropgrade,n(%) 0

Medication at discharge, n(%)

ACE-i/ARBs 40(80.0)

Beta-blockers 48(96.0)

Statins 49(98.0)

Diuretics 6(12.0)

Ivabradine 3(6.0)

(Continued)
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Table 1. (Continued)

Characteristics

Ca-antagonists 2(4.0)

Anticoagulants 3(6.0)

Antithrombotic agents 49(98.0)

Nitrates 2(4.0)

Echocardiographic data

LVEDVi, ml/m2 50±12

LVESVi,ml/m2 26±8

LVEF,% 49±8

NÊof segmentswith wallmotion abnormalities 7±3

TAPSE,mm 22±3

PAP,mmHg 26±8

ACE:angiotensin convertingenzyme; ARB:angiotensinreceptorblockade; CAD: coronaryarterydisease;eGFR:

estimatedglomerularfiltration rate;GP:glycoprotein;LAD: left anteriordescending artery;LVEDVi: indexedleft

ventricleend-diastolic volume;LVESVi: indexedleft ventricleend-systolicvolume;LVEF:left ventricleejection

fraction;PAP:pulmonary arterypressure;PCI:percutaneouscoronaryintervention; TAPSE:tricuspidannularplane

systolicexcursion.

https://doi.org/10.1371/journal.pone.0192220.t001

Table 2. CMR characteristics.

VARIABLES mean±SD

Dayof exam 4±2

LVEDVi (ml/mq) 81±16

LVESVi(ml/mq) 42±13

LV EF(%) 49±9

RVEDVi (ml/mq) 64±3

RVESVi(ml/mq) 23±7

RVEF(%) 64±7

Leftventriclemass(gr/m2) 75±18

AWM (nÊof segment) 7±3

Edema

Mass(gr) 35[25±58]

Mass/ left ventriclemass(%) 37±22/35[21±48]

NÊof segments 7±3

LGE

Mass(g) 19[7±29]

Mass/ left ventriclemass(%) 16[6±26]

NÊof segments 6±4

MSI

Value(%) 45±32

MVO

NÊof patients 36(72%)

AWM: abnormalwallmotion;CMR:cardiacmagnetic resonance;LGE:lategadoliniumenhancement;LVEDVi:

indexedleft ventricleend-diastolic volume;LVESVi: indexedleft ventricleend-systolicvolume;LVEF:left ventricle

ejectionfraction;MSI:myocardial salvageindex;MVO: microvascular obstruction;RVEDVi: indexedright ventricle

end-diastolicvolume;RVESVi:indexedright ventricleend-systolicvolume;RVEF:right ventricleejectionfraction.

https://doi.org/10.1371/journal.pone.0192220.t002

QT-interval and myocardial salvage index

PLOS ONE | https://doi.org/10.1371/journal.pone.0192220 February 8, 2018 6 / 13

https://doi.org/10.1371/journal.pone.0192220.t001
https://doi.org/10.1371/journal.pone.0192220.t002
https://doi.org/10.1371/journal.pone.0192220


extentof irreversiblemyocardialdamage(scar)in relationto theareasuppliedby theculprit
vessel(AAR imagedasmyocardialedemaatT2-weightedsequences)hasbeenfound to have
important prognosticimplicationsfor STEMIpatients[20]. Mascietal.[2] showedthatMSI
measuredwithin thefirst weekafterpPCIwasindependentlyrelatedto earlyST-segmentreso-
lution andadverseLV remodelling.In addition,Eiteletal.[1] demonstratedthatMSI wasable
to predictMACE andmortality atsix-monthfollow-up in apopulationof 208post-reperfu-
sionSTEMIpatients.

Themostreadilyavailabletestfor STEMIpatientsat thetime of presentationis the12-lead-
ECG.TheECGnot only providesrationalefor triageof patientswith STEMIto coronary

Fig 1. Anterior and inferior QTc derivation over time. Anterior (panelA), inferior (panelB)QTcderivationsandΔQTc-AI-MA (panelC) atdifferent time points
expressedasmeanandstandarderror.PCI:percutaneouscoronaryintervention; ΔQTc-AI-MA: maxanteriorQTcÐmin inferior QTc.

https://doi.org/10.1371/journal.pone.0192220.g001

Table 3. Multivariate linear regression analysis for log-transformed LGE (gr).

Coeff. (Std. Err.) P-value 95% CI

Peaktroponin I, ng/mL 0.004(0.001) 0.002 (0.002±0.007)

ΔQTcAI MA Day6,msec 0.010(0.003) 0.007 (0.003±0.017)

cons 1.728(0.242) <0.001 (1.239±2.217)

R2 0.420

Adjusted R2 0.391

LGE:lategadoliniumenhancement; CI: confidenceinterval;ΔQTcAI MA: deltaQT correctedantero-inferior max;

R2 = coefficientof determination.

https://doi.org/10.1371/journal.pone.0192220.t003
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revascularization,but canalsooffer information on thepresenceandlocationof at-riskmyo-
cardiumandMI. It isknown that in thecourseof ischemia,lengtheningof theQT is fre-
quentlyobserved,especiallyin thecaseof earlytransmuralischemia.Whencomparedwith
clinicallyacceptedindicesof transmuralischemia(i.e.,STelevation[�1 mm]) QT prolonga-
tion is theearliestECGabnormality[4]. In thesettingof STEMI,afteraninitial gradual
increase,QTc-intervalprolongationhasatypicalparabolictrendwith themaximumlength
reachedafter48-72hrs[21]. Importantly, theabsenceof QTcrecoveryratherthantheabsolute
QTcfollowingrevascularizationof theinfarct-relatedvesselcorrelatesto thepeakof myocar-
dial necrosisenzymesandto worseprognosis[22]. QT prolongationhasalsobeenconsidered
apoorprognosticsignleadingto ventriculartachycardiaand/orSCD[23].

For thefirst time,wereportasignificantcorrelationbetweenΔQTC-intervalprolongation
at thesiteof injured myocardium(anteriorleads)versusremotemyocardium(inferior leads)
andtheextentof myocardialinvolvementassessedwith CMRin patientsundergoingsuccess-
ful pPCIfor anteriorSTEMI.ΔQTC-AI-MA at6th daywasinverselyrelatedto MSI anddirectly
relatedto LGEextent(Fig3).At multivariateanalysis,ΔQTc-AI-MA at6th dayandthepeak
troponin I remainedindependentpredictorsof MSI<0.6andLGEextent.Thelackof QTc-
prolongationrecoveryat theinfarction siteduring in-hospitalmonitoring indicatesanat-risk
patientwith potentialpoorprognosis.

Thepredictionof functionallyrecoveredmyocardiumin theeraof pPCIisof greatclinical
importancein earlyrisk stratificationof STEMIpatients.ECGrepresentsareliableandinex-
pensivetool in clinicalpracticeandmayserveasasurrogateof histologicalfindingsin orderto
reachthisgoal.AsCMRisnot widelyavailable,thesefindingscouldbeof greatclinicalutility.
A simpletool suchasthelackof QTc-prolongationrecoveryat thesiteof infarction couldbea
practicalmetric to identify asubsetof patientsto beaddressedbyCMRfor enhancedprognos-
tic stratification.

Table 4. Multivariate linear regression for log-transformed LGE (%).

Coeff. (Std. Err.) P-value 95% CI

Peaktroponin I, ng/mL 0.003(0.001) 0.010 (0.008±0.006)

Numberof segmentswith score>0 0.098(0.043) 0.029 (0.011±0.184)

ΔQTcAI MA Day6,msec 0.008(0.003) 0.010 (0.002±0.014)

cons 1.091(0.341) 0.003 (0.399±1.782)

R2 0.488

Adj R2 0.446

LGE:lategadoliniumenhancement; CI: confidenceinterval;ΔQTcAI MA: deltaQT correctedantero-inferior max;

R2 = coefficientof determination.

https://doi.org/10.1371/journal.pone.0192220.t004

Table 5. Multivariate logistic regression for MSI<60%.

OR(Srd.Err.) P-value 95% CI

Model 1

ΔQTcAI MA Day6,msec 0.975(0.010) 0.015 (0.956±0.995)

LVEF,% 1.137(0.068) 0.033 (1.011±1.279)

cons 0.004(0.011) 0.066 (0±1.453)

MSI:myocardialsalvageindex;OR:oddsratio;CI: confidenceinterval;ΔQTcAI MA: deltaQT correctedantero-

inferior max;LGE:lategadolinium enhancement.

https://doi.org/10.1371/journal.pone.0192220.t005
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Limitations

Thefollowing limitationsshouldbeconsidered.First,arelativelysmallpopulationrepre-
sentsthesampleof our study.Second,thehighlyselectedstudypopulationmaynot berepre-
sentativeof all anteriorSTEMIpatients.Moreover,theretrospectivenatureof theanalysis
mayhaveinfluencedelectrocardiogramacquisitionandmagneticresonanceimagingtiming.
On theotherhand,thepatientshavebeenconsecutivelyselectedin order to avoidinclusion
bias.Theapplicationof inclusionandexclusioncriteriahavegeneratedamodelof popula-
tion veryclearlydefinedfrom apathophysiologicalstandpoint.In fact,theaim of thestudy
wasto evaluateaspecificsubsetof STEMIsurvivors,representedby patientswith anappar-
entgoodprognosis(earlyandcompleterevascularization),in order to selectwhocouldben-
efit from acloserfollow-updespitehavingamajormyocardialtissueimpairment.Third, the
studydoesnot includeacomprehensiveECGcorrelationevaluatingjustQT measurements
with MSI.Notably,althoughSTabnormalitiesarethebestelectrocardiographicparameters
in acutecoronarysyndrome,thestudydesignincludedonly patientswith prompt ST-eleva-
tion resolutionpost-PCI.Therefore,QT-intervalwastheonly ECGparameterincludedin
multivariateanalysis.Fourth,QT intervalwasmeasuredmanually.However,theclinical
experienceof well-trainedandblindedoperatorsmaybebetterthanautomatedprogramsof

Fig 2. ROC curve for ΔQT AI MA at day six versus MSI<60%. ΔQTcAI MA: deltaQT correctedantero-inferior max;
MSI = myocardialsalvageindex.

https://doi.org/10.1371/journal.pone.0192220.g002
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calculationto measureQT intervalaccurately.Fifth, in thecurrenteraof pPCIfor STEMI,
hospitallengthof staymaynot reach7 days.Therefore,it wouldhavebeenusefulto provide
astraightforwardvalueat3-dayfollow-up (peak)but therelativeanalysisof ΔQTC-AI-MA
did not showasignificantcorrelationwith MSI.Attemptingto explainthisphenomenon,we

Fig 3. Clinical cases. Panel 1. A: ECGatadmission.B:ECGat6th day.C,E:T2-weightedimagesof basalandmid-shortaxisviews,
respectively.Theincreasedmyocardial signalintensity(arrows)indicatesincreasedwatercontent,hencetissueedemain theanterior,antero-
septalandinfero-septalwalls.D, F:lategadoliniumenhancement (LGE)images(basalandmid-shortaxisviewsrespectively).Necrosis
(arrows)andmicrovascularobstruction (arrowhead)areshown.Theedematousmyocardialcontentwas62gr,correspondingto 56%of total
left ventricularmass,andLGEwas59gr,corresponding to 54%of total left ventricularmass.Themyocardial salvageindex(MSI) was0.05.
ΔQTc-AI-MA (maxanteriorQTcÐmin inferior QTc)was200msec.Panel 2. A: ECGatadmission.B:ECGat6th day.C,E:T2-weighted
imagesof basalandmid-shortaxisviews,respectively. Theincreasedmyocardialsignalintensity(arrows)indicatestissueedemain the
anteriorandantero-septalwalls.D, F:LGEimages(basalandmid-shortaxisviews,respectively).Theedematousmyocardial contentwas30gr,
corresponding to 25%of total left ventricularmass.No LGEwasevident.TheMSI was1.No ΔQTc-AI-MA (maxanteriorQTcÐmin inferior
QTc)waspresent.

https://doi.org/10.1371/journal.pone.0192220.g003
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postulatethatduring thefirst fewdaysafterSTEMIall patientshavemyocardialalteration
andconsequentlya longQT interval.Perhapsthis is why3-dayfollow-upmayrepresenttoo
shortof atime interval.

Conclusions

In aspecificsubsetof patientswith afirst occurrenceof anteriorSTEMI,earlyandeffectively
revascularized,ΔQTcis inverselycorrelatedwith CMR-derivedMSI.Additional studiesare
neededto further validatetheuseandcost-effectivenessof QTC changesatECGasagate-
keeperfor CMRin anterior-STEMIpatients.
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