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QUIZ

The ECG Quiz: “Similar but not the same!”
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History
An80-year-oldmanpresentedtotheERwithahistoryof
palpitationforseveralhours.Hehadnoothercomplaints.
Nomorehistorywasavailable.
Hisexamwasunremarkableandhisvitalsignswerestable.
HisEKGonpresentationisshowninFig.1.HisoldEKG
(baseline)isshowninFig.2.
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Figure2:BaselineEKG.

Figure1:EKGonpresentationtoER
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Questions
1-WhatisthediagnosisoftherhythmshownonhisEKG
onpresentation(Fig.1)?
a. Supraventricular tachycardia with underlying

intraventricularconductiondelay
b. Ventriculartachycardia(VT)
c. Supraventricular tachycardia with a pre-existing

accessorypathway(WPWsyndrome)
d. Atrialflutterwith2:1AVconduction

2-Whatarethebestshort-termandlong-termmanagement
strategies?

a. Breaktachycardiawithadenosinethenconsideralong-
termsuppressive therapywitheithercalciumchannel
blockersand/orbeta-blockersforrecurrentpalpitations.

b. Cardioversion (chemical/electrical) then rule out
structuralheartdiseaseandtreataccordingly.

c. Breaktachycardia(drugs/cardioversion)thenconsider
ablationofanaccessorypathway.

d. Heartratecontroland/orcardioversionofatrialflutter
then consider a long term Coumadin therapy if no
contraindications.

Answers
1-b
2-b

Discussion
ThepresentingEKGshowsaregularwideQRStachycardia
atarateofabout130-140bpm.TheoldEKG(assumingly
hisbaselineEKG) showsabradycardiawith aheart rate
of about 42 bmp.On thatEKG, the atrial activity is not
well-seenwhichraisethesuspicionofajunctionalrhythm,
however,onemayarguethatthesecondbeatwaspreceded
byanatrialpacedbeatwithapacemakerspikesbestseenin
leadIIIandleadI,andpossiblytherewasaPwavewitha
longPRintervalprecedingthethirdbeatthatismostvisible
inleadIIatthebottomofthetracing.Regardlessofwhat
theatrialrhythmwas,theQRScomplexesaremorerelevant
here and they appear to be slightlywide (about 120ms)
withincreasedvoltages(especiallychestleads)andmarked
repolarizationchanges.TheseQRScomplexeshavesome
similaritytotheQRScomplexesduringtachycardiainmost
leads.Thisobservationneedstobetakenintoconsideration
wheninterpretinghisEKGonpresentation.
So,whatistherhythmonhisEKGonpresentation?
Thefulldiscussionon thedifferentialdiagnosisof“wide
QRStachycardia”isbeyondthescopeofthiscasevignette,
however, the main question needs to be addressed here
is whether the rhythm on presentation was a ventricular
tachycardia (VT) or a supraventricular arrhythmia on a
backgroundofhisrelativelywideQRSatbaseline.
Whenlookingforclues,onemaynotethattheQRScomplex
duringtachycardiawasnotverywideandtheratewasnot
very fast. In addition, the patient was hemodynamically
stableduringthetachycardia.So,whenputtogether,these
findings,aswellas thefact that theQRSonpresentation
has a close resemblance to his baselineQRS,will favor
the diagnosis of a supraventricular arrhythmia.However,
acarefullookathispresentingEKGagain(Fig.3)would
revealaclearevidenceofatrialactivitiesinleadV1(blue
arrows)thatseemedregular,slowerthan(about80bpm),
and unrelated to the underlying QRS complexes (AV
dissociation).Moreover,onthesametracing,thebeatbefore
last(beat#21-brownarrow)appearstobenarrower,and
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Figure3:EvidenceofAVdissociation.NotetheatrialactivitiesinleadV1(bluearrows)andthefusionbeat(brownar-
row)

looksmoresimilartothebaselineEKGthantherestofthe
beats.Thetimingofthisbeatisconsistentwiththatofthe
tachycardia(i.e.,itisnotpremature),soitlikelyrepresents
a“fusionbeat”whichisahybridbeatduetotwoseparate
sourcesofventricularactivation;oneofthemisanectopic
ventricular rhythm (likelyVT) and the other source is a
descendingsinus/supraventricularbeatthatwasconducted
totheventricle.Thesefindings(AVdissociation,andfusion
beats)areverysolidcriteriatosupportthediagnosisofVT
despiteofalltheabovementionedfeaturesthatmayfavor
thealternativediagnosis.Otheralternativediagnosesgiven
inthequestionareincorrect.

AlthoughmostclassicallyVTisverywide(>140ms),fast,

and hemodynamically unstable; it still can present with
a totallyoppositesetof features.TheQRScomplexmay
notbeverywideif,forexample,theVTcircuithappensto
beclose toand involvespartof theHis-Purkinjesystem,
andhencepartof theventriclegetsactivatedantegradely
ina fashionsimilar to thatduringsinusrhythm.Therate
ofVTcanbeaffectedbyseveralfactors,andhenceitcan
be relatively slow. Finally,VT can bewell-tolerated and
hencehemodynamicallyverystableespeciallyiftheheart
rate isnotveryfastand thepatient’sventricular function
isreasonablypreserved.Therefore, thewidthof theQRS
complex, the rate of tachycardia, as well as the degree
of clinical stability, can bemisleading inmaking a final

decisionaboutthediagnosisofawideQRStachycardia.On
theotherhands,featureslikeAVdissociation,fusionbeats,
and capture beats (a premature sinus beat that captures
the ventricle in the midst of tachycardia) are virtually
pathognomonicforVTandshouldbesoughtfirst.
Inthegivenscenariothemostappropriateimmediatecourse
ofactionistoachievesinusrhythm.Inahemodynamically
stablepatient,chemicalcardioversionshouldbeconsidered
first,however,ifthatfails,thensynchronizedcardioversion
should be performed after adequate sedation is given.
Once sinus rhythm is achieved, the patient needs to
be evaluated for the presence of underlying structural
heart disease; specifically coronary artery disease and/
orcardiomyopathy. Inadditionprecipitatingfactors (e.g.,

electrolytedisturbances,ischemia...etc)shouldbecorrected
ifpresent.Long-termtreatmentdependsuponthefindings
oftheinitialevaluation.
Thetake-homemessage:Lookformorespecificfeatures
first and try to resist the natural temptationof calling an
arrhythmia “supraventricular” when the QRS complexes
duringthearrhythmiaandbaselinearesimilar;assimilaris
notnecessarilythesame.
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