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Abstract

TheWolff-Parkinson-White (WPW) syndromeisthe commonest form of ventricular pre-excitationandis
characterised by the presence of an accessory pathway between atriaand ventricles. Theterm WPW syndrome
isappliedto patientswith both pre-excitation onthe ECG and paroxysmal tachycardia. Usually the conducting
propertiesof bypasstractsand theAV nodediffer, the ventricular responseduring atrid flutter or fibrillation may
beunusudly rapid and may causeventricular fibrillation. Atrid fibrillation (AF) isnot an uncommon presentation
inemergency department. Moreover, AF associated with WPW syndromeas an underlying conditionisa so not
arareoccurrence; itisseenin 20-25% of WPW Syndrome. Recognition of thisconditionisvery crucid interms
of emergency management. Itsearly recognition andinitia treatment alowsrapid restoration to sinusrhythm.
Acute management of WPW syndrome with atrial fibrillation with hypotension is DC cardioversion. In
haemodynamically stable patients, the drugs of choiceareAmiodarone and class|c anti- arrhythmic agents.

K ey wor ds. Paroxysmd tachycardias, pre-excitation, tachycardia.

Introduction

Conduction from the atria to the ventricles  syndrome(WPW) isthecommonest formof ventricular
normally occursviatheatrio-ventricular node(AV)-  pre-excitation. It is characterised by the presence
His-Purkinjesystem. Patientswith apre-excitation ~ WPW pattern of electrocardiographic (ECG) changes
Syndromehavean additional or dternativepathway,  and paroxysmal tachycardia. WPW pattern of ECG
known as an accessory pathway, which directly  resultsdueto the presence of an accessory pathway
connectstheatriaand ventricleand bypassestheAV  between the atriaand the ventricles, which provides
node. AV conduction through an accessory pathway ~ anadditional routefor ventricular activation. Thistract
resultsintheearlier activation of theventriclesthanif  avoidstheatrio-ventricular node (AVN) hencetheterm
theimpulsehad traveled throughtheAV node; hence  bypass tract, permitting premature ventricular
the term preexcitation. Wolff-Parkinson-White  activation. Sincethe bypasstract does not havethe
same decremental conducting propertiesasthe AV
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fibrillation may beunusualy rapid and may cause
ventricular fibrillation.* WPW pattern of ECG features
werefirst described by Wilsonin 1915 and then by
Wedd in 1921.2 However, its association with
tachyarrhythmia was first recognized by Wolff,
Parkinson, and Whitein 1930 and they have described
itasaseparatedinicd entity. Somepatientsmay remain
asymptomatic throughout their lives, othersare prone
totachyarrhythmiasthat may belifethreatening. Itis
seen in around 2.4% of patients presenting with a
regular narrow complex tachycardiato theemergency
department® whereit can be successfully treated with
the restoration of sinus rhythm. Atrial fibrillation
associated with WPW isless common. We, herein
report acase of wide-QRS complex tachycardiawith
haemodynamic stability, which was subsequently
diagnosed asWPW syndromewith atrial fibrillation
(AF) withantidromic conduction over thebypasstract.
In our set-up, when we asked physician doctorsand
general practitioner in emergency department about
the number of cases of WPW syndromewith atrial
fibrillation seen by them during their practicereveded
answer “NONE” by dmost everybody. Thisinteresting

clinical presentation which can be disastrous if
mismanaged formsthe basisof thiscommunication.

Casereport

A 35-year housewife presented to emergency
with history of palpitation and multiple episodes of
vomiting. The patient had reportedly beenwell until a
day earlier, when she began to have sudden onset
palpitation during rest. There was no orthopnea,
Swesting, nauseaor vomiting. Onexamination shewas
apprehensive. Her pulse was 90 beats per minute,
irregularly irregular, and heart rate 278 beatsper minute
irregularly irregular. Her BPwas 100/70 mmHg. Her
respiratory rate and jugular venous pulsation were
norma. Cardiovascular examination did not reved any
murmur or added sounds. Therewere no inspiratory
crackles at both lung bases. Laboratory tests were
performed. Thelevel of creatinekinase and creatine
kinaseMB werenormd, aswasthetroponin. Theleve
of urea, credtinine, glucose, calcium, eectrolyteswere
norma. Magnesium level couldn’t bedone. Chest X-
ray wasaso normal. Electrocardiogram showed AF
with aberrant conduction (with dwave) with ventricular
rate of 250-278 beats per minute (Figure 1).

Figurel: AFin WPW. Noteirregularly irregular rhythm with deltawavevisiblein QRS. Note fast
ventricular responseand acapturebeat in therhythm-strip (pointed by an arrow).
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Asshewas haemodynamically stable, shewas
loaded with IV Amiodarone (150 mg over 10 minutes),
then Img/minfor 6 hoursand admittedin CCU. Despite
thetreatment, tachycardiawith heart rate of 250-280
beats/minwaspersisted. Shewasthen giveninjection
Lidocaine3mg/kg over 20 minutes. After 2-3min, she
wentinto asystole. Shewasintubated and resuscitated.
Her cardiac activity reverted and showed junctional
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rhythm with heart rate of 50-60 per minute (Figure 2).
Even after the heart rate slowed down, cardiac
auscultation did not reveal any added information. She
continued to haveajunctiona rhythmfor oneday. The
next day ECG showed the feature consistent with
WPW syndrome (Figure 3). Shewasweaned off the
ventilator and extubated. Echocardiography doneafter
stabilizing the patient wasnormal.

Figure2: Junctional rhythm of thesamepatient after lidocaine. Notethenormal QRS complexesand

the absence of p-wave.

The casewasdiagnosed asacase of WPW syndrome
with atria fibrillation with fast ventricular rate. The
patient was put on oral amiodarone400 mg twicea

day and discharged with the advicefor further follow-
upfor eectrophysiologica studiesand radiofrequency
ablation.

Figure3: Pre-excitation with shortened PR interval and “ deltawave’ —that is, slurred upstroke of

QRScomplex, most visiblein rhythm strip.
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Discussion

WPW syndromeis characterised by the presence
tachyarrhythmiaand WPW pattern of ECG The ECG
changesare dueto an accessory pathway, usually a
bundle of Kent. The classic ECG pattern of WPW
syndrome consistsof #ashort PRinterval, adurred,
thickened initid upstroke of the QRS complex, which
istermed asdeltawave, and adight widening of the
QRS deflexion with increased ventricular activation
time. In addition to these featuresthere may aso be
thepresence of the secondary ST segment and T wave
changes and increased duration of ventricular
activation.

WPW syndromeisdefined asaclinica entity
with symptomatictachyarrhythmia Itindudesadigtinct
pattern of ECG characteristicswhichincludes:®
» ShortenedP-Rinterva of lessthan0.12s
e Slurred slow rising onset to QRSknown asthe

deltawaveand
* Aprolonged QRS complex morethan0.11s
Theaccessory pathway iscongenita inoriginand
resultsfrom afailureof complete separation of theatria

A s SOy
pathway

? Eclopic %
besciia
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andventricles. It consstsof athinfilamentousstructure
Stuated anywheredong theatrioventricular grooveand
theleftlatera pathway isthemost common.® Inaround
10% of casesmultiple pathwaysexist.” Theincidence
of associated congenital anormalitiesrangesfrom 7%
to 20%.5 8 Tricuspid valve lesions are the most
common. The prevaence of WPW syndromeinthe
popul ation isabout 0.3%° with an associated risk of
sudden death of around 0.5% to 4%. °

For reasonsthat are not clear atrid fibrillationis
relatively common (20%) in WPW syndrome
compared with the normal population. In atrial
fibrillationwith pre-excitation activation of theventrides
ispredominantly viathe accessory pathway (Figure
4D). Thiscausesthe expected irregular rhythm but the
QRSiswidenedwith abizarremorphology. Occasiond
activation of theventriclesoccursviatheAVN resulting
inacapture beat withanorma QRS (Figure ). If the
accessory pathway iscapable of conductingrapidly,
potentidly life-threatening arrhythmiasmay result. The
ventricular response may beintheregion of 180220
bests/minute.

Figure4: Seriesof four stylized drawingsof the heart. (A) A physiological mechanism of conductionin WPW
with accessory pathway conduction (atrioventricular) resulting inthe deltawave. (B) Orthodromic conductionin
WPW syndrome occurring down AV N and retrogradely up accessory pathway. (C) Antidromic conduction

where accessory pathway conductsanterogradely. (D) InAF with pre-excitation activation of theventriclesis

predominantly viatheaccessory pathway.
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Rosenbaum and associates first attempted the
localisation of bypasstract, separating theminto type
A — aleft bypass tract and type B— aright bypass
tract. Thisisrelatively crude and no longer accepted.
The bypass tract of the WPW syndrome may be
Stuated anywheredongtheAV ring. Tensuchlocations

Tablel: Siteof bypasstract and I ncidence.
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have been described. Morethan 90% of the bypass
tracts, however, occur at four maingtes(Tablel). Itis
evident that the left lateral pathways are the most
common (45%), but |eft anteroseptal pathway isleast
common (9%). These sites can befairly accurately
localised from the surface ECG by analysisof delta
waveand main QRS deflexions (Tablell).

Right latera

Leftlaterd

Posterosepta (right and left)
Anterosepta (right and left)

18%
45%
26%
09%

Tablell: Localisation of thebypasstract from analysisof deltawaveaxisand polarity of QRS complexes

on ECG*
Polarity of main QRS complex
Pathway Site QRSaxis Ddtaaxis
LeadV1 LeadV2 LeadV3

Anterosepta Negative Negative Negative Normd Normd
Right latera Negative Negative Negative Left Left

Right posterosepta Negative Pogtive Pogtive Left Left

L eft posteroseptal Pogtive Pogtive Pogtive Left Left
Leftlaterd Pogtive Pogtive Pogtive Inferior Inferior

Themostimportant clinica sgnificanceof WPW
syndromeisthefrequent occurrence of supraventricular
tachycardias. The incidence of tachyarrythmiasin
WPW syndromeisreported to be 40-80%. Themost
common tachycardiain WPW syndromeisnormal
QRS complex supraventricular tachycardia(75-80%).
Atria fibrillation is rather uncommon in WPW
syndrome (20-25%). 2

Theimpulsesfromtheatriaare conducted to
theventriclesviadther:
* both the AV node and accessory pathway
producing abroad fusion complex

» orjusttheAV node producing anarrow complex
(without adeltawave)

» orjust theaccessory pathway producing avery
broad ‘pure’ deltawave

DrugslikeAdenosine, Verapamil, Propranolol,
and digitaliscan terminatethe normal QRS complex
paroxysmal supraventricular tachycardia(PSVT) with
WPW syndrome. However, they do not act on the
bypasstract, and drugslikedigitalisor intravenous
verapamil may even shorten therefractory period of

the bypass tract and enhance the ventricular rate
thereby placing the patient at increased risk for
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ventricular tachycardia(VT). Hence, it isimportant
to use drugs like class Ic anti-arrhythmics and
amiodarone, which act on bypasstract aswell asAV
node, to terminate AF.* More recently, Ibutilide has
become available as an alternative therapy for
preexcitation tachycardia. For most patients with
tachycardia, the prognosis is good °, sudden death
occursrarely, with an estimated frequency of 0.1%1in
somereport. X

Significant advances have been madeinthefield
of eectrophysiologica studies. Radiofrequency ablation
hasradicaly changed the management of these patients.
The long-term success rates of such procedures are
now thought to be approaching 95%.° Therisk of serious
sdeeffectsislow and occursat arate of lessthan 1%.
>Radiofrequency ablation was previoudy limited to
patientswith episodesof atrid fibrillation or frequent or
disabling symptoms. WPW syndromeisacondition that
primarily affectsyounger peopleinwhomlongterm anti-
arrhythmic prophylaxisisundesirable. Thereisnow
evidence to suggest that asits safety improvesthere
may beaplacefor therisk stratification of al patients.
Nevertheless, surgical ablation may berequiredinthe
occasional patient inwhom catheter ablationfails.

We have reported the above case because WPW
syndromewith AF isuncommon and it hasapotential
to precipitate ventricul ar fibrillation and sudden cardiac
degth and catastrophic consequencesof usng drugslike
digitais, calcium channd blockers, or betablockersused
for AF unassociated with WPW syndrome.
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