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SUMMARY

Introduction Patients presenting with tachycardia most often complain of palpitation and dizziness, but
can also report episodes of chest pain due to increased myocardial oxygen demand.

The aim of this case article was to emphasize the importance of differential diagnosis between different
types of supraventricular (SVT) or ventricular tachycardia (VT) according to ECG findings, and highlight
the treatment algorithm for wide QRS-complex tachycardia.

Case Outline We present a 34-years old female patient which was admitted to our hospital due to palpita-
tions and chest pain that occurred at rest about two hours before hospital admission. Cardiac auscultation
showed the presence of irregular heartbeats with tachycardia, whereas arterial blood pressure was 100/60
mmHag. Initial ECG recording demonstrated wide complex tachycardia (WCT) with irregular heart rate of
approximately 180 beats per minute with right bundle branch block-like morphology of QRS complexes.
After administration of intravenous amiodarone, patient was converted to sinus rhythm, with short PR
interval (< 120 ms) and narrow QRS complexes (< 120 ms) with visible delta waves, indicating the pres-
ence of Wolff-Parkinson-White syndrome type A as the underlying cause of atrial fibrillation with right
bundle branch block-like morphology of QRS complexes.

Conclusion The ability to differentiate between VT and SVT with a wide QRS complex due to aberrant
intraventricular conduction or preexcitation is critical because the treatment of each is different, and
inadequate therapy may potentially have lethal consequences.

Keywords: wide complex tachycardia; ventricular tachycardia; supraventricular tachycardia conducted
with aberrancy; Wolff-Parkinson-White syndrome; antidromic atrioventricular reentry tachycardia; atrial
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INTRODUCTION

Patients presenting with tachycardia most often
complain of palpitation and dizziness, but can
also present with episodes of chest pain due to
rapid heart rate inducing increased myocardial
oxygen demand. The most important step in the
diagnosis of tachycardia is to delineate narrow
from wide complex tachycardia (WCT). Nar-
row complex tachycardia is tachycardia with
QRS complexes < 120 ms which means that
the depolarization of ventricles occurs normally
through His-Purkinje network with electrical
impulses that arise from above atrioventricu-
lar (AV) junction sinoatrial node, right or left
atrium), and pass forward through the AV node
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toward ventricles [2, 3]. The latter may be due
to: (1) aberrant intraventricular conduction
caused by a bundle branch block (BBB) that
may be fixed or rate-dependent, or (2) antero-
grade conduction over an accessory AV path-
way caused by Wolff-Parkinson-White (WPW)
syndrome, which is much less common [2, 3].
ECG findings of SVT with aberrant ventricular
conduction are similar with VT, therefore, it is
called pseudo-ventricular tachycardia.

WPW syndrome represents a congenital
condition where accessory AV pathway (known

Table 1. Classification of supraventricular tachycardias
by site of origin and regularity
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as the bundle of Kent) leads to ventricular preexcitation
and frequent occurrence of paroxysmal SVT and possible
VT [4, 5]. The estimated overall incidence of WPW syn-
drome is between 0.1-0.3% in otherwise healthy persons
[6-9], while clinical presentation can be quite variable:
from asymptomatic cases accidentally discovered after a
routine ECG, to sudden cardiac arrest as a first presenta-
tion of WPW syndrome [5, 10]. Here, we present a case of
a young adult female patient admitted to our hospital due
to chest pain and palpitations, with wide QRS-complex
tachycardia that was caused by underlying WPW syn-
drome.

CASE REPORT

A 34-year-old woman was admitted to our hospital com-
plaining of chest pain which started approximately two
hours before the admission at rest and without obvious
precipitating events. Pain was located in the middle of
the chest without radiation, and was accompanied by pal-
pitations. Patient had no prior history of cardiovascular
disease, but she reported family history of cardiovascular
disease and hypercholesterolemia. On examination the pa-
tient was conscious, fully oriented, eupneic, acyanotic, with
external jugular veins appeared to be non-distended. Arte-
rial blood pressure was 100/60 mmHg, cardiac auscultation
demonstrated tachycardia with irregular heartbeats, silent
heart sounds without heart murmurs. Pulmonary auscul-
tation showed normal pulmonary sound. Before hospital
admission, emergency medical service administered 300
mg aspirin orally. Initially recorded 12-lead ECG showed
following changes which indicated that the patient had
WCT with irregular heart rate of approximately 180 beats
per minute and right bundle branch block (RBBB)-like
morphology of QRS complexes (Figure 1).

The patient was treated with intravenous amiodarone
(300 mg intravenous amiodarone as bolus injections, fol-
lowed by intravenous infusion of 300 mg amiodarone in
200 mL of 5% glucose solution), accompanied by 5000
IU of unfractionated heparin intravenously. ECG was re-
corded again (Figure 2), showing the presence of WPW
syndrome (short PR interval and delta waves as a slurred
upstroke in the QRS complex). Control arterial blood pres-
sure was 120/80 mmHg.

DISCUSSION

The main issue in the presented case was whether this
was a VT or SVT with aberrant ventricular conduction
(pseudo-ventricular tachycardia). Therefore, we used the
Brugada criteria algorithm which has sensitivity of 98.7%
and specificity of 96.5% in distinguishing VT from SVT
conducted with aberrancy, that included 4 sequential ques-
tions: (1) Is there an absence of RS complexes in all precor-
dial leads? (2) Is R to S interval > 100 ms in one precordial
lead? (3) Is there AV dissociation? (4) Is there morphology
criteria for VT present in precordial leads V1/V2 and V6?
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Figure 1. Initial electrocardiogram showing wide QRS-complex tachy-
cardia with RBBB-like morphology of QRS complexes. There are two
major features: (1) wide QRS complexes (> 120 ms) with RBBB-like
morphology, and (2) irregular ventricular rate, recognized by unequal
R-Rintervals on ECG. Note that the QRS complex morphology was not
typical for RBBB (explanation is in the text). Although there is gR con-
figuration in lead V1, notched downslope to R wave in the same lead
is absent, and R/S ratio in lead V6 is > 1, which exclude VT according to
Brugada criteria for differentiating between SVT with aberrancy and VT.
However, it is unclear whether it is SVT with aberrant intraventricular
conduction or SVT with anterograde conduction over an accessory AV
pathway in WPW syndrome (pre-excited SVT);

RBBB - right bundle branch block; VT - ventricular tachycardia; SVT - supra-
ventricular tachycardia

Figure 2. Electrocardiogram findings after amiodarone administration
show characteristic signs of WPW syndrome: sinus rhythm with regular
ventricular rate of 60 bpm, short PR interval (< 120 ms), widened QRS
complexes (100 ms) with, RSR’ configuration in lead V1, ST depres-
sion and negative T wave in leads D2, D3, aVF, delta wave as a slurred
upstroke in the initial portion of QRS complex, prolonged QTc interval
(Bazzet’s formula) =471 ms

[11] Registering one of these ECG features is highly sug-
gestive of V'T.

In our patient qR configuration was present in at least
one precordial lead (V1), while S waves were not observed
in any of precordial leads, and therefore we could not mea-
sure RS interval. Also, we could not find P wave in any
lead in this case. Irregular heart rate at approximately 180
bpm suggests that there was no AV block gradus 3, but
we could not exclude AV dissociation with interference
for certain. One of the major ECG features in our patient
was a wide spectrum of QRS complexes (> 120 ms) with
RBBB-like morphology. However, QRS complex morphol-
ogy was not typical for RBBB, although there was wide
QRS complex present with high amplitude of the R wave,
and ST segment depression and T wave inversion in right
precordial leads (V1-V2), but lacking deep S waves in the
left precordial leads (D1, aVL, V5, V6). Although there
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was a qR configuration in lead V1, notched downslope to
R wave in the same lead was absent, and R/S ratio in lead
V6 was > 1. Additionally, there were no Brugada signs for
VT in RBBB pattern such as monophasic R or biphasic qR
complex in lead V1, RSR’ pattern (“bunny-ear”) in lead
V1 with the R peak being higher in amplitude than the R’
peak, and rS complex in lead V6. Therefore, according to
Brugada criteria we excluded VT with high certainty. Ad-
ditionally, irregular ventricular rate and a newer criterion
to differentiate VT from SVT in WCTs - R wave peak time
in lead D2 is < 50 ms [12], also suggest that V'T probability
was not present.

Differential diagnoses in this case also include SVT with
irregular ventricular rate such as atrial fibrillation (AF) or
multifocal atrial tachycardia (MAT), both associated with
RBBB. AF is characterized by the rapid and irregular con-
tractions (trembling) of the atria at rates of 350 to 600 bpm.
This “reentry” arrhythmia originates from the random and
unpredictable activation of numerous reentry circuits, of-
ten localized in the left atrial myocardium near the pul-
monary vein confluence. However, since AV node cannot
conduct all present atrial electrical impulses to ventricles,
it results in slower ventricular response rate with normal
QRS complex morphology [13]. Similar to AE, MAT also
represents a form of reentry arrhythmia, with irregular
ventricular rate > 100 bpm and narrow QRS complexes on
ECG recordings. The main difference represents P-wave
morphology; patients with MAT always have P-waves on
ECG preceding every QRS complex [13, 14]. Also, P-waves
in MAT are always present in leads D2, D3, and aVE but
with different morphology, since this arrhythmia is caused
by a random activation of multiple different atrial foci [13,
14]. On the other hand, patients with AF usually show the
absence of P-waves, or numerous, irregular, small waves,
so-called “t” waves [14]. Our ECG findings suggest the
presence of AF. However, it is unclear whether AF is as-
sociated with fixed or rate-dependent RBBB or whether
it is due to anterograde conduction over an accessory AV
pathway in WPW syndrome reflecting pre-excited SVT.

The most common cause of WCT is VT which accounts
for up to 80% of the cases, therefore the general approach
in WCT of unknown etiology is to consider it as VT until
proven otherwise [2, 3, 15]. The initial approach to the
management of WCT depends primarily on the patient’s
clinical and hemodynamic status [3, 15]. Unstable patients
should be promptly treated with synchronized cardiover-
sion (100-200 J of monophasic current, or 50-100 J of bi-
phasic current) including prior sedation [3, 15]. Advanced
cardiac life support algorithms should dictate the thera-
peutic approach if the patient becomes pulseless and VT
degenerates into ventricular fibrillation [3, 15, 16].

In our case, the patient was treated with intravenous
amiodarone, which is the drug of choice in the cases of
WCT of unknown etiology in hemodynamically stable
patients, because it can terminate both VT and SVT [15,
16]. Simultaneously, unfractionated heparin was admin-
istered to prevent cerebral thromboembolism, since it is
known that those who have AF are five times more likely
to suffer from stroke, regardless of the type of AF [17].
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Antiarrhythmic agents that block conduction through the
AV node such as calcium-channel blockers, beta-blockers,
adenosine and digoxin should be avoided in the pharma-
cological management of WCT of unknown etiology, es-
pecially irregular WCT. This arrhythmia can be associated
with WPW syndrome, where the administration of these
AV nodal blocking agents facilitate conduction via acces-
sory AV pathway, which is especially dangerous if AF and
WPW syndrome coexist [15, 16]. In addition, these agents
shorten the effective refractory period of accessory AV
pathway and thus may cause deterioration into ventricular
fibrillation (VF), as a ventricular response to fast or chaotic
atrial rates [15]. This may lead to severe hypotension, he-
modynamic collapse and cardiac arrest, and therefore, AV
nodal blocking agents are contraindicated in arrhythmias
associated with WPW syndrome [3, 15].

Instead of amiodarone, procinamide and propafenone
can be administered intravenously as the initial treatment
of hemodynamically stable patients with WCT. If admin-
istration of antiarrhythmic agents class I or III prove to
be unsuccessful, synchronized cardioversion should be
performed with prior sedation.

The underlying mechanism for WCT with irregular ven-
tricular beat and RBBB-like morphology of QRS complexes
in our case was WPW syndrome. In this pre-excitation
syndrome ventricles are activated earlier due to congenital
accessory AV pathway (bundle of Kent) that directly con-
nects atria and ventricles. Therefore, electrical impulses are
transmitted through this accessory bundle, bypassing the
AV node where normal delay of electrical impulses derived
from atria occurs, causing premature ventricular contrac-
tions. Classical ECG finding includes short PR interval
(< 120 ms) and delta wave at the beginning of QRS com-
plex, seen as a slow rise in the initial upstroke of the QRS
complex. Electrical impulses and subsequent ventricular
activation are not spread through normal His-Purkinje
conduction system, but directly through the myocardi-
um, which is presented on ECG as widened QRS complex
(> 100 ms). ECG features also include ST segment depres-
sion and negative T-wave, which can sometimes be misin-
terpreted as myocardial ischemia. Corrected QT interval
(QTc), which is usually calculated using Basset’s formula,
is pathologically prolonged (> 450 ms in men, > 470 ms
in women) [18]. There are two basic types of WPW syn-
drome: type A and type B. WPW pattern type A is more
common, where the bundle of Kent directly connects left
atrium with left ventricle. That is why the posterobasal part
of left ventricle is the first to be activated, with higher R
wave amplitude in leads V1 and V2, where QRS complex
resembles RBBB-like morphology. Delta wave is positive
in these leads, as well as in the other precordial leads where
the R/S ratio is > 1 [19]. WPW syndrome type B is less fre-
quent, where bundle of Kent directly connects right atrium
with right ventricle. In these cases, posterobasal part of the
right ventricle is the first one activated, leading to higher S
wave amplitude in V1 and V2, with QRS having LBBB-like
appearance. Delta wave is negative in these leads, while
showing positivity in other precordial leads where the R/S
ratio is > 1 [20]. According to our patient’s ECG recordings,
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we assume that this was the case of WPW syndrome type
A. R wave showed higher amplitude in leads V1 and V2
(especially in V2), resembling incomplete RBBB-like mor-
phology of QRS complexes due to normal width (< 120 ms)
without higher amplitude of S wave in left precordial leads
(D1, aVL, V5, V6). ECG showed positive delta waves in
all precordial leads.

Clinical significance of WPW syndrome is in a frequent
occurrence of paroxysmal SV, atrial flutter and AF. These
arrhythmias develop due to reentry circuits at the atrial and
ventricular level which include the bundle of Kent. That
is why this type of SVT is called atrioventricular reentry
tachycardia (AVRT). Depending on the direction of elec-
trical impulses, there are two types of AVRT: orthodromic
and antidromic AVRT. Patients with orthodromic AVRT
exhibit narrow QRS complexes (< 120 ms) with no visible
delta waves. P waves are usually hidden within QRS com-
plexes, but when visible, they show retrograde morphology
(negative P waves in inferior and precordial leads). Or-
thodromic AVRT originates when electrical impulses are
conducted normally, anterograde from atria through the
AV node and other parts of conductive system to ventri-
cles, but return from ventricle to atrium retrograde via the
bundle of Kent. Contrary, patients with antidromic AVRT
have wide QRS complexes (> 120 ms) and visible delta
waves. This type of AVRT develops when electrical im-
pulses are conducted anterograde from atria to ventricles
through the bundle of Kent, with retrograde conduction
from ventricles to atria via AV node. Antidromic AVRT is
sometimes hardly distinguished from VT [21].

Taking into account all of the above, we concluded
that our patients had WPW syndrome type A which was
complicated with AF due to antidromic conduction of su-
praventricular electrical impulses via left-sided accessory
bundle of Kent that in this case connects left atrium with
left ventricle. It means that supraventricular impulses were
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MpucTyn Taxukapamjm Wnupokux QRS Komnaekca
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'KnuHnukn ueHtap Cpbuje, Knunvka 3a kapgronorujy, beorpag, Cpbuja;
2YHuBep3anTeT y KparyjesLy, GakynTeT MennUmMHCKUX HayKa, Kparyjesal, Cpbuja;

*MHcTUTYT 33 XucTonorujy n embpuonorujy, beorpag, Cpbuja;
*YHuBep3uTteT y Beorpagy, MeguumHcku dakyntet, beorpag, Cpbuja;

SKnuHuuku yenTap Kparyjesal, KnuHuka 3a kapguonorujy, Kparyjesau, Cpbuja

CAXKETAK

YBop bonecHnuy ca Taxnkapanjom Hajuelhe ce ane Ha nasn-
nuTaLmje 1 BPTOrnaBuLly, anu Mory MMaTu 1 enr3oge 6onosa y
rpyavima 36or nosehaHe NoTpaxtbe MOKapAaa 3a KVCEOHUKOM.
Linsb oBor papa je 6110 fa Harnacy BaXKHOCT AndepeHLmjanHe
AujarHo3e nsmehy pasnmunTX TMMOBA CYMPaBEHTPUKYNapHe
(CBT) u/unm BeHTprKynapHe Taxvkapauje (BT) npema Hanasvma
EKI-a n nctnye anroprtam nevetrba Taxmkapauje wupokux QRS
Komnnekca.

Mpukas 6onecHuka MNprkasyjemo 6onecHuly ctapy 34 roguHe
ca nannuTaumjama 1 6010BMMa y rpyaMMa, Koju Cy MoYenm fOoK
Ce oAMapaa, OKo [iBa caTa npe npujema y 6onHuLy. Ayckys-
TaTOPHY Hana3s Ha CpLly YKa3ao je Ha NPYCYCTBO HEMPABUITHX
OTKYLlaja ca TaX1KapAnjoMm, 0K je apTepujCKu KPBHW NPUTK-
cak 6uo 100/60 mmHg. nnumjanyu EKT je pernctposao Ta-
XUKapAUjy WUPOKMX KOMIJIEKCA, PErynapHor putMa, CpyaHe
dpekBeHLemnje oko 180 oTKyuaja y MUHYTU 1 QRS Kommnnekc
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ca mopdonorujom 6noka gecHe rpaHe. lNocne MHTpaBeHO3He
NpUMeHe aM1oAaPOHa, PUTaM je KOHBEPTOBaH Y CUHYCHM Ca
KpaTkum PR nHTepBanom (< 120 ms), yckum QRS Komnnekcuma
(< 120 ms) n ca BUA/BMBUM LenTa TaflacMMa, WTO yKasyje Ha
cuHppom Wolff-Parkinson-White Tun A Kao 0CHOBHM Y3pOK
atpujanHe ¢ubpunauuje, ca mopdonorvjom QRS Komnekca
HanvK 6JI0KY ieCHe rpaHe.

3akmyuak CnocobHocT andepeHumpara namehy BT n CBT ca
WMPOKM QRS KOMNNEKCOM 360r abepaHTHE MHTPABEHTPUKY-
NapHe NPOBOL/bUBOCTI UM NPeeKuMTaLuje je KPUTAYHA, jep je
HauVH neyerba PasNnyYuT, a HeafeKBaTHa Tepanuja MoXe MMaTm
CMPTOHOCHe MocreauLe.

KmbyuHe peun: Taxvikapauja wupokmx QRS KoMnieKca; BEHTpU-
KynapHa TaxvikapAuja; CynpaBeHTpUKynapHa Tax1ukapamja ca
abepaHTHUM cnpoBoherem; cuHapom Wolff-Parkinson-White;
aHTUOPOMHA aTPYOBEHTPUKYNIAPHA reentry Taxukapauja; aT-
pujanHa ubprnaunja
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