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1 | INTRODUCTION

In 1960 Pick and Langendorf published, “Differentiation of su-
praventricular and ventricular tachycardia.!” Sixty years later,
differential diagnosis of wide QRS tachycardia (WQRST) on the
electrocardiogram remains a challenging exercise. Correct diagno-
sis is important for prescribing appropriate therapy and determining
prognosis. For example, supraventricular tachycardia (SVT) with ab-
errant conduction is likely to respond to atrioventricular (AV) nodal
blocking agents such as verapamil whereas such therapies may
be counterproductive if administered to patients with ventricular
tachycardia (VT).2 The aim of this review is to provide the relevant
pathophysiologic explanation for the clinical and electrocardio-
graphic observations used in the differential diagnosis of WQRST.

2 | METHODS

Data for this review were identified by searches of MEDLINE,
PubMed, and references from relevant articles using the

Differential diagnosis of wide QRS tachycardia (WQRST) on the electrocardiogram re-
mains a challenging exercise. Correct diagnosis is important for prescribing appropri-
ate therapy and determining prognosis. Differential diagnosis of wide QRS tachycardia
revolves around differentiation between supraventricular tachycardia with aberrant
conduction and ventricular tachycardia. Observations such as clinical history, findings
of physical examination during tachycardia, AV dissociation, QRS morphology in lead
V1 and lead V6, precordial concordance, RS complexes in precordial leads, contralateral
bundle branch block during wide QRS tachycardia, R wave morphologies in lead aVR,
and ventricular initial/terminal velocity of conduction ratio can help arrive at the cor-
rect diagnosis with reasonable accuracy. The observations described here can help ar-

rive at the correct diagnosis of WQRST with both reasonable accuracy and confidence.

aberrant conduction, supraventricular tachycardia, ventricular tachycardia, WPW syndrome

search term “Differential diagnosis of wide QRS complex
tachycardia.”
Only articles published in English between 1940 and 2021 were

included.

3 | REVIEW AND ANALYSIS

Electrical impulses that arise above or within the AV node are labeled
supraventricular. As the impulse travels at a speed of three meters per
second through the AV node and simultaneously down the bundle
branches and His-Purkinje system, it typically produces a narrow QRS
complex of 80 mseconds duration. WQRST is characterized by the QRS
duration of more than 120 milliseconds at a heart rate of >100 bpm.

4 | ABERRANT CONDUCTION

A block or delay in conduction of supraventricular impulse in any of the
bundle branches or His Purkinje system will prolong QRS duration and
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alter the morphology of the QRS complex resulting in aberrant conduc-
tion. It produces distinctive changes in lead V1 on the electrocardiogram:
These electrocardiographic alterations may appear similar irrespective
of the cause of slow conduction which may be functional (transient) or
structural (permanent) due to scar.® The speed of conduction will also be
slower if the impulse originates in or traverses the myocardium to reach
the His-Purkinje system and will therefore produce a wide QRS complex.
A VT originating in the left ventricle will produce RBBB morphology and
a VT originating in the right ventricle will correspondingly produce LBBB
morphology but under these circumstances, the QRS morphology in V1
may not resemble that of classic right or left bundle branch block.

The refractory periods of the right and left bundle are different.
The longer refractory period of the right bundle branch predisposes
it to conduction slowing or failure, particularly with sudden accelera-
tion of the heart rate as seen in atrial fibrillation. As a result aberrant
conduction, a transient functional block, more often exhibits RBBB
morphology in lead V1.4

Heart rate exerts an “accordion” effect on the refractory period: as
the heart rate slows, the refractory period of the conduction system
lengthens and as heart rate speeds up, the refractory period shortens.
Therefore the cycle length of the preceding R-R interval determines
the refractory period of the following beat. However, following a sud-
den acceleration in rate, the first few beats may still be attuned to a
longer refractory period and conduction may partially or completely
fail as evidenced by a wider QRS complex due to bundle branch block.
Therefore a long cycle length (R-R interval) followed by a shortened
cycle length, as commonly seen in atrial fibrillation or premature atrial
beats, may produce wide QRS complexes and this may continue for
the next several beats until the refractory period shortens or the

heart rate decreases. There are three types of aberrant conduction.

4.1 | Ashman's Phenomenon

Ashman's phenomenon refers to aberrant conduction due to critical
pre-maturity; identical combinations of long and short cycle lengths
may manifest as aberrant conduction (Figure 1A). A long R-R interval
is followed by a short R-R interval that ends with a wide QRS com-
plex often with RBBB morphology.>® On termination of the wide

complex rhythm there is no compensatory pause.

4.2 | Acceleration and deceleration
dependent aberrancy

Acceleration-dependent aberrancy occurs when the heart rate ex-
ceeds the capacity of a diseased conduction system. Increased fre-
quency of impulse transmission results in slowed conduction and
widening of the QRS complex; LBBB morphology is more common.
It is not dependent on the duration of the preceding cycle length
(Figure 1B) often seen in patients with underlying heart disease.
Deceleration-dependent aberrancy is observed as the heart

rate slows down, therefore longer cycle lengths are associated
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FIGURE 1 (1) Ashman's phenomenon. The rhythm is atrial
fibrillation. A long cycle (560 ms) followed by a short cycle (320 m)
results in right bundle branch morphology aberrancy that last for
3 beats. (B) Acceleration-dependent aberrancy. As the heart rate
increases from 82 beats per minute to 88 bpm the QRS duration
increases from 80 msec. to 160 ms Rhythm remains sinus. (C)
Deceleration-dependent aberrancy. As the heart rate decreases
from 92 beats per minutes to 50 bpm as a result of 2:1 AV block,
QRS duration increases from 80 to 120 ms

with aberrant QRS complexes generally exhibiting LBBB morphol-
ogy. It should be present in at least two sequential QRS complexes
(Figure 1C) and should not be the result of ventricular escape rhythm.
Conduction must be from the atrium to the ventricle through the AV
node and not through the accessory pathway. It is believed to be
due to the slowing of the conduction during phase 4 of the action

potential (phase 4 aberrancy).

5 | CAUSES OF WIDE QRS TACHYCARDIA
(WQRST)

Causes of WQRST include: (1). Supraventricular tachycardia (SVT)
with functional or persistent bundle branch block, (2) Ventricular
tachycardia (VT), (3) SVT with preexcitation, or (4) Ventricular paced
rhythm.”

6 | DIFFERENTIAL DIAGNOSIS OF WIDE
QRS TACHYCARDIA

Patient's medical history, physical examination during the arrhyth-
mia, a baseline 12 lead electrocardiogram, and an electrocardiogram
recorded during the wide complex tachycardia, are essential for es-

tablishing a correct diagnosis.

6.1 | Clinical history

History of prior myocardial infarction (Ml) and the onset of WQRST

after the diagnosis of myocardial infarction, would suggest a
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diagnosis of ventricular tachycardia (sensitivity 97% specificity
100%, PPV 98%).2 History of congestive heart failure (CHF), angina

pectoris also carry a high positive predictive value for VT.

6.2 | Physical examination

Heart rate and hemodynamics such as blood pressure ares not help-
ful in determining the mechanism of tachycardia. A normal blood
pressure is not incompatible with the diagnosis of VT and a patient
with SVT with aberrancy may present with hypotension.'® Presence
of canon A waves during WQRST suggests the presence of AV dis-
sociation.!! During AV dissociation atrial systole may occur while the
tricuspid valve is closed producing a prominent “a” waves (canon A
waves) in jugular venous pulse.?

The varying intensity of the first heart sound (S1) suggests the
presence of AV dissociation. The position of the AV valve leaflets
at the onset of systole and the PR interval determines the inten-
sity of the first heart sound. During VT, because of AV dissocia-
tion, there is no constant relation between atrial systole (P waves)
and ventricular systole (QRS complex). In the absence of an ap-
propriate PR interval, the first heart sound appears softer than
normal and muffled. But during capture beats, because of appro-
priate timing of atrial and ventricular systole, the first heart sound
may be normal or louder. During AV dissociation the P to QRS
intervals vary and the intensity of the first heart sound, therefore,

varies as well.*?

6.2.1 | Carotid sinus massage, Valsalva maneuver

By increasing vagal tone, these maneuvers may result in transient AV
block thus terminating SVT, but may have no effect on VT.

Adenosine is likely to terminate SVT by interrupting AV nodal
conduction. In the presence of atrial tachycardia or atrial flutter with
1:1 AV conduction and aberrant ventricular conduction, adenosine
may slow the ventricular rate and reveal atrial P waves or flutter
waves long enough to establish a diagnosis. Usually, adenosine has
no effect on VT.

7 | ELECTROCARDIOGRAPHIC FEATURES
A QRS duration greater than 140 mseconds favors a diagnosis of
VT.2 Right superior (“northwest”) axis is suggestive of VT. Northwest
axis results when ventricular impulses originate in the inferior wall or
the apical segment of the ventricle. A change in the frontal plane
axis of more than 40 degrees when compared to the QRS axis during
sinus rhythm is often observed during VT. However, if the QRS axis
and morphology during WQRST are identical to that recorded during
sinus rhythm, a diagnosis of VT is unlikely (Figure 2).16 Presence of
electrical alternans does not help in differentiating SVT with aber-
rant conduction from ventricular tachycardia.'’

71 | AV dissociation

In the absence of retrograde conduction of ventricular impulses to
the atria, atrial and ventricular electrical activity is dissociated during
VT; there are more QRS complexes than P waves. The presence of AV
dissociation strongly favors a diagnosis of VT (Figure 3).!8 The sensi-
tivity of AV dissociation tends to be high (100%) while the specificity
is low (20%-50%)."? It may be difficult to identify P waves in the
midst of wide QRS complexes especially when the rate of WQRST is
high. Although the presence of AV dissociation is highly suggestive

of VT, its absence does not exclude VT.2° A single dissociated P wave
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at the onset of WQRST could be a reflection of AV dissociation and
thus suggestive of VT.?!

Fusion beats result from simultaneous ventricular depolariza-
tion by a supraventricular impulse, usually a sinus, as well as a VT
beat. A QRS complex produced by fusion is neither identical to a
QRS complex due to VT nor to a QRS complex produced by a sinus
impulse alone but appears to be a hybrid between the two forms.
The R-R interval between the preceding VT complex and the QRS
complex of the fusion beat is often the same as the R-R interval
of the VT. The presence of fusion beats is highly suggestive of VT
(Figure 3).

Fusion beats should be differentiated from progressive aber-
rancy that may be observed at the onset of wide complex SVT and
may be mistaken for fusion beats. Greenstein, et al, noted that the
PR interval preceding a QRS complex that exhibits an intermediate
degree of aberrancy is longer than the PR interval of a sinus beat,
while the PR interval preceding a QRS complex that results from fu-
sion is shorter than PR intervals of sinus beats.??

Capture beat occurs when a sinus impulse conducts through the
AV node and depolarizes the ventricle producing a narrower QRS
complex between wide VT complexes. As a result, the R-R interval
between the preceding VT beat and the QRS of the capture beat
tends to be shorter than the R-R intervals of the VT (Figure 3). The
QRS complex of capture beats may appear similar to the QRS com-
plexes observed during sinus rhythm; capture beats are a hallmark
of VT and frequent sinus capture may render an otherwise regular
VT irregular.?®

7.2 | QRS morphology

WQRST due to VT is far more common in older patients (>35 years
of age). Griffith, et al, proposed a simple approach: if a firm diagnosis
of SVT with aberrancy cannot be established on the basis of QRS
morphology in leads V1 and Vé in this age group then the rhythm
should be considered VT by default.?*

7.2.1 | Right bundle-branch block morphology

A positive triphasic QRS complex in lead V1 (Figure 4A), particularly
if normal axis is present, is likely to represent SVT with aberrant
conduction. In one study, 57 of the 69 ECG tracings with confirmed
SVT with aberrancy exhibited a triphasic QRS complex in lead V1
whereas only 6 out of 65 ECG tracings of VT had a triphasic QRS
complex.?®

An R/S ratio >1 in lead V6 suggests a diagnosis of SVT with ab-
errant conduction.?® Monophasic QRS complexes in V1 and an R/S
ratio <1 in V6 suggests a diagnosis of VT.?’(Figure 4B).

7.2.2 | Left bundle branch block morphology

The QRS complexes in lead V1 are negative in LBBB morphology. In
SVT with LBBB morphology due to aberrant conduction, the QRS

complex in lead V1 exhibits a narrow (<30 msec) initial R wave and
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FIGURE 3 12 lead electrocardiogram of VT showing AV dissociation. The P waves are marked by black dots that march through the QRS
complexes. The RR interval from the VT beat to the fusion beat (F) is the same as the R-R interval of the adjacent VT beats. Capture beats (C)
are narrow and occur early. Preserved Q waves during the ventricular tachycardia. Deep and wide Q waves are seen in V1 and V2 suggestive
of old anterior wall myocardial infarction. There is dominant R in aVR and northwest (right superior quadrant) axis
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a sharp, smooth descent (Figure 5A).28 Notching in the downslope
of the S wave in lead V1 and/or V2 and an interval from the onset
of the QRS complex to the nadir of the S wave >60 mseconds sug-
gests a diagnosis of VT (Figure 5B), an observation initially made by
Josephson, et al?>3° These findings are more likely to be observed in
patients with previous anterior wall infarction.

WQRST with LBBB morphology that exhibits a gR or R/S ratio <1
in lead V6 or right axis deviation suggests a diagnosis of VT.3! If the
WQRST does not conform to any pattern of bundle branch block, it
is likely due to VT. If the R wave in lead V1 is wider (>30 mseconds)
during tachycardia than during sinus rhythm, the diagnosis is likely
to be VT (Figure 6), a pattern more commonly observed in patients

with old inferior wall infarction. WQRST in which a predominantly
negative QRS complex in lead V1 crosses the baseline several times,
resulting in a W pattern, is likely to be VT.

7.3 | Precordial concordance

The presence of predominately positive QRS complexes across leads
V1 through Vé is positive concordance (Figure 7A) and the presence
of negative QRS complexes across the precordial leads is negative
concordance (Figure 7B). During concordance, there is no R/S tran-

sition. Precordial concordance during WQRST suggests a diagnosis
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FIGURE 4

(A) SVT with right bundle branch block morphology: Triphasic QRS complexes are noted in V1 and V2. In V6 the R/S ratio is

>1 (R wave amplitude is 1.1 mV and S wave amplitude is 0.8 mV). (B) VT with right bundle branch block morphology. The R wave in V1 is

monophasic and the R/S ratio in V6 is <1
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(A) SVT with left bundle branch block morphology: There is a narrow sharp R wave in lead V1 and V2. In V6 the R/S ratio

is >1 and there is no gR pattern. (B) VT with left bundle branch block morphology: note a notch in the descending limb of the QRS in V1
(black arrowhead). There is an RS pattern in lead V2 (black line). The duration from the onset of the QRS complex to the end of the S wave is

130 ms, suggestive of VT (Brugada criteria)

VT | =t
SN A

bl

FIGURE 6 The R wave in V1 during sinus rhythm is small and narrow. During VT, the R wave amplitude and duration has increased

(>40 ms)
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of VT (PPV 90%-100%, sensitivity 88%).52 Although precordial con-
cordance is highly suggestive of VT, its absence does not exclude the
diagnosis; less than 20% of WQRST due to VT exhibit concordance.

Positive precordial concordance may also be observed during
WQRST due to ventricular preexcitation in patients with Wolff-
Parkinson-White syndrome.

74 | Qwaves during WQRST

Q waves suggestive of previous myocardial infarction noted on the
patient's baseline ECG that are also present during WQRST favor a
diagnosis of VT. Pathologic Q waves, the result of myocardial scar
tissue, can result from infarction, sarcoidosis, or Chagas disease; scar
tissue facilitates the occurrence of reentrant VT.

7.5 | Width of the QRS complex compared

A diagnosis of VT is suggested if the width of QRS complexes re-
corded during WQRST is narrower than the QRS complex recorded
while the patient is in sinus rhythm.%® On the other hand, in the
case of WQRST due to SVT the width of the QRS is expected to
be the same as during sinus rhythm or wider due to slowing of

conduction.3*%°

7.6 | Contralateral bundle branch block

If a persistent bundle branch block is present on a baseline ECG,
contralateral bundle branch block during a WQRST would sug-
gest a diagnosis of VT.%2 For example, if sinus rhythm baseline EKG

shows persistent left bundle branch block and during wide complex
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tachycardia, the QRS morphology suggests right bundle branch
block this could only occur during VT (Figure 8). Supraventricular
tachycardia with RBBB morphology aberrancy, in this scenario
where there is a pre-existing left bundle branch block during sinus
rhythm, physiologically and logically would not be able to sustain AV
nodal conduction of supraventricular beats.

7.7 | R wave morphologies in lead aVR

A dominant R wave in lead aVR during WQRST suggests a diagnosis
of VT (Figure 3). This likely to be seen in VT that originates in the
apex or lower third of the ventricular septum, but only moderate
sensitivity and specificity have been reported for this finding as a
marker for VT. A gR pattern in aVR with a Q wave >40 mseconds or
a negative QRS complex with a notch in the downslope of the initial
component also suggests a diagnosis of VT.3¢

Dominant R-wave in aVR during sinus rhythm can be seen in pa-
tients with left posterior fascicular block, right ventricular hypertro-
phy, and prior inferior wall infarction.

7.8 | Ventricular initial/terminal velocity
of conduction

The speed of conduction is faster when an electrical impulse trav-
els through the His-Purkinje system and slower if it travels through
myocardium or scar tissue. If an impulse is traveling through the AV
node and His-Purkinje system, as in the case of SVT, conduction ve-
locity will be rapid and the initial component of the QRS complex will
exhibit a sharp inscription. When the impulse exits the conduction
system and enters the myocardium, the speed of conduction slows,

resulting in slurring of the terminal portion of the QRS complex.
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FIGURE 7 (A) Positive concordance. All the QRS complexes from V1 to V6 have positive polarity. (B) Negative concordance. All the QRS

complexes from V1 to V6 have negative polarity
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FIGURE 8 Left panel shows sinus rhythm with left bundle branch block. The same patient developed WQRST with the right bundle

branch block pattern due to VT
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FIGURE 9 Initial and terminal velocity of conduction. Vi

(Velocity in mV in initial 40 ms), Vt (Velocity in mV in terminal
40 ms) ratio of <1 suggests a diagnosis of VT

Conversely, an impulse that arises from the myocardium or scar tis-
sue, as in VT, will exhibit a slurred initial component as it negotiates
its way through the tissue but will achieve faster terminal conduc-
tion velocity as it enters the His-Purkinje system. The ventricular
initial and terminal conduction velocity ratio (Vi/Vt) is the vertical
excursion (in mV) recorded during the initial (Vi) and terminal (Vt)
40 mseconds of the QRS complex. A Vi/Vt >1, is suggestive of SVT.
A Vi/Vt </=1 is suggestive of VT (Figure 9).

7.9 | Change from wide-complex to narrow complex
tachycardia

A change in QRS morphology from wide to narrow QRS complexes
favors a diagnosis of SVT with aberrant conduction.®*

The clinical and electrocardiographic observations are summa-
rized in Table S1.

8 | ALGORITHMS/CRITERIA

In the past 40 years, several algorithms that approach the differ-
ential diagnosis of WQRST in a stepwise fashion have been pro-
posed.?’ Algorithms have used the observations described above

in various combinations, focusing on a stepwise analysis of the

electrocardiogram. However, if the first step of an algorithm indi-
cates a diagnosis of VT, the observer may not search for other evi-
dence. It is therefore essential that a 12 lead ECG of a WQRST be
meticulously analyzed for all the above-described observations,
both increasing the confidence in the diagnosis and the interpretive
skill of the clinician.

Algorithms do not include the important findings of the history
or physical examination. In an attempt to simplify the approach,

some algorithms exclude some important observations.

8.1 | Wellens criteria

AV dissociation, QRS width >140 mseconds, and left axis deviation
to favor a diagnosis of VT. In addition, using the morphologic ap-
pearance of QRS complexes in lead V1 and Vé first described by
Marriott and Sandler in 1968, Wellens et al, proposed morphologic
appearance of QRS complexes in leads V1 and Vé that could help
differentiate SVT with aberrant conduction from VT.1®

8.2 | Griffith criteria

On the basis of multivariate analysis, Griffith et al, suggested a history of
myocardial infarction, QRS morphology in leads aVF and V1, and frontal
plane axis >40° when compared with the baseline ECG favored a diag-
nosis of VT.° If none of these parameters were met, a diagnosis of SVT
was established. They added that AV dissociation and the presence of
PVC's during sinus rhythm that exhibit morphology similar to that ob-
served during WQRST increased the probability of a diagnosis of VT.

8.3 | Brugada algorithm

Brugada and colleagues proposed that the presence of an RS complex
in any precordial lead during WQRST in which the interval from the
onset of the QRS complex to the nadir of the S wave is >100 mseconds,

the presence of AV dissociation and QRS morphology in leads V1 and
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V6 are highly suggestive of VT (sensitivity of 99% and specificity of
96.5%)% (Flow chart S1). Other studies were not able to substantiate

high levels of sensitivity or specificity using this algorithm.*’

8.4 | Vereckei algorithm

Vereckei and colleagues proposed an algorithm that incorporates AV
dissociation, the presence of an initial R wave in lead aVR, assessment
of the morphology of wide QRS complex for bundle branch or fas-
cicular block, and the estimation of the initial and terminal ventricular
activation velocity ratio which, if <1, suggests a diagnosis of VT.

An updated Vereckei algorithm added three observations per-
taining to the QRS morphology of lead aVR: 1. an initial R wave in
aVR, 2. the presence of an initial R or Q wave >40 mseconds, and 3.
the presence of a notch on the descending limb on a negative QRS
complex in aVR. Their current algorithm includes a Vi/Vt, but did not
include AV dissociation.*! (Flow chart.S2).

8.5 | Lead Il R wave peak time

Pava et al, noted that the intrinsicoid deflection time >50 mseconds
measured in lead Il from the onset to the peak of the QRS complex
suggested a diagnosis of VT.#

8.6 | RS/QRS ratio

RS/QRS ratio, which was defined as the ratio of the interval from the
onset of the QRS complex to the nadir of the S wave, divided by the
QRS width in lead V6, where a ratio of 0.41 apparently differentiated
VT from SVT with aberrant conduction. This algorithm was useful
for identifying posterior fascicular VT with RBBB morphology from
SVT with aberrancy of RBBB morphology*®.

8.7 | Limb lead algorithm (LLA)

Ventricular tachycardia (VT) was diagnosed in the presence of at
least 1 of the following: (1) monophasic R wave in lead aVR, (2) pre-
dominantly negative QRS in leads I, I, and IIl; and (3) opposing QRS
complex in the limb leads: concordant monophasic QRS in all three
inferior leads and concordant monophasic QRS in 2 or 3 of the re-
maining limb leads with a polarity opposite to that of the inferior
leads. The sensitivity and specificity of this algorithm were compa-
rable to the other algorithms described above. It has not been inde-
pendently evaluated by other investigators44.

Vector orientation of these observation suggests that its accuracy
will be high if the VT is arising from the inferior wall, lower septum,
or apical segment of the myocardium. The use of single observation is
unlikely to result in accurate differentiation of ventricular tachycardia

from supraventricular tachycardia with aberrant conduction.
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8.8 | Scoring system

In this approach presence of initial R wave in V1, initial r 40 ms in V1/
V2, notched Sin V1, initial Rin aVR, lead || R wave peak time 250 ms,
no RS in V1-V6 each was assigned one point, and atrioventricular
dissociation if present was assigned two points. Higher scores were
more specific for the diagnosis of VT however were identified only
in 33% of all the VTs*.

Differentiation of WQRST using mathematical models and
digitized electrocardiograms or use of special software to analyze
the initial activation of the QRS complex in lead V1 and V2 for dif-
ferentiating VT from SVT with aberrant conduction*® did not sig-
nificantly change the accuracy likely to have limited application in
day-to-day clinical practice.*” A comparison of various criteria and
algorithms by independent authors found modest diagnostic accu-
racy, 70%-75%.484

9 | PITFALLS AND EXCEPTIONS

The clinical history, findings on physical examination during wide
complex tachycardia, and a baseline ECG recorded during sinus
rhythm may not be available.

Artifacts can be mistaken for WQRST, particularly if obtained as
a rhythm strip in a telemetry or intensive care unit and may lead to
additional but unnecessary tests or treatment. Often the peak of the
baseline QRS complex marches through the artifact and can be iden-
tified (Figure 11). Some pseudo R-R intervals may not be physiolog-
ically tenable and the patient is generally asymptomatic. The cause
is commonly loss of electrode/skin contact, patient movement, or
movement of the telemetry transmitter module.

In hyperkalemia high levels of extracellular potassium around the
myocytes result in the slowing of conduction and prolongation of
QRS duration. Atrial standstill may also occur with a concomitant
loss of P waves.”®

Antiarrhythmic drugs, specifically class 1C drugs, prolong the
QRS duration and alter the morphology of the QRS complex, making
a distinction between SVT with aberrant conduction and VT diffi-
cult. Tricyclic antidepressants and antiepileptic drug toxicity can also
result in VT.!

A QRS duration of less than 140 mseconds can be observed in VT
arising from one of the fascicles or in the proximity of His-Purkinje
tissue. The relative narrowness of the QRS complex can be mistaken
for SVT with aberrant conduction. VT due to bundle branch reentry
can also present with relatively narrow QRS complexes; the pres-
ence of AV dissociation may help in making the correct diagnosis.

Atrioventricular dissociation can occur during junctional tachy-
cardia. Aberrant conduction or pre-existing bundle branch block can
cause the rhythm to be mistaken for VT.

QRS complex alternans do not help in differentiating the cause of
WQRST. VT can be irregular during the first 30 seconds.

An ECG recorded during an episode of WQRST can lead to misdi-

agnosis if the arm leads have been reversed; SVT with aberrancy can
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be mistaken for VT and P wave morphology, the hallmark for identify-
ing lead reversal, may not be visible. The frontal plane axis may appear
to be in the right superior quadrant, and an R wave may appear in lead
aVR as a result of lead reversal, leading to an erroneous diagnosis of VT
when the WQRST is really SVT with aberrant conduction.

During VT the initial portion of the QRS complex can be mis-
taken for atrial activity, leading to an erroneous diagnosis of SVT
with aberrancy. When multiple surface leads are recorded, identifi-
cation of QRS complex onset is enhanced by comparison of multiple
leads and what appears to be a P wave can be correctly identified as
part of the QRS complex.

A poorly synchronized cardioversion of WQRST due to SVT can
induce VT or ventricular fibrillation if the shock is delivered in error
on the T wave, falsely reinforcing an initial misdiagnosis of WQRST
to be due to VT.

An ECG recorded during sinus rhythm may exhibit an R wave in
lead aVR, northwest axis, and/or initial slurring of the QRS complex.
An R wave in aVR may be present in patients with right ventricular
hypertrophy or extreme right axis deviation. The occurrence of SVT
with aberrant conduction in these cases can lead to an erroneous
diagnosis of VT.

When a pre-existing intraventricular conduction defect is pres-
ent during sinus rhythm, the criteria for the differential diagnosis of
WQRST are of limited value.®?>*

Most of the above observations resulted from meticulous analy-
sis of 12-lead electrocardiograms recorded during sustained, regular
WQRST. In some studies, these observations have been correlated
with intracardiac electrophysiology studies.>® At times a rhythm
strip of non-sustained WQRST, or tracings recorded in telemetry
monitoring units are presented for analysis and opinion. Inaccurate
lead placement, standardization, recording speed, or lack of other
datathat can be gleaned from a 12 lead electrocardiogram decreases
the accuracy of interpretation.

WQRST recorded in late pregnancy may also pose diagnostic
limitations. The orientation of the heart and thus the QRS vector,
may change due to the elevation of the diaphragm. Idiopathic VT
arising from the outflow tract is more common in this age group.

Frontal plane axis deviation and a QRS duration of <140 mseconds
are common in outflow tract VT. Conventional criteria tend to be
less sensitive when it comes to differentiating SVT with aberrancy
from idiopathic VT.>¢

10 | PRE-EXCITED TACHYC ARDIA

In the presence of an accessory pathway capable of antegrade con-
duction, atrial arrhythmias such as atrial fibrillation, atrial flutter,
and atrial tachycardia may conduct through the accessory pathway
resulting in a pre-excited WQRST (Figure 10). Unlike the AV node,
which has a long refractory period and acts as a gatekeeper that
prevents the majority of ectopic atrial impulses from reaching the
ventricles, accessory pathways may have very short refractory peri-
ods that allow the majority of atrial impulses to reach the ventricles.
Antidromic AV reentrant tachycardia will produce a WQRST, but the
QRS morphology will depend on the location of the accessory path-
way along the AV ring and its ventricular insertion site. The QRS mor-
phology will resemble the morphology of the delta wave observed
during sinus rhythm as the ventricle is pre-excited by the accessory

pathway bypassing the AV node and His-Purkinje system.%”:8

11 | VENTRICULAR PACED RHYTHM

A dual-chamber pacemaker programmed in the DDD mode may
track atrial activity during SVT and pace the ventricles at that rate
(Figure 12). The pacing spikes may be inconspicuous and therefore
may mimic WQRST. A chest X-ray and intracardiac electrograms re-
corded from the device may assist diagnosis.

12 | CONCLUSION

In an attempt to differentiate WQRST due to aberrant conduc-

tion from VT, a detailed clinical history, the findings of physical

FIGURE 11 Artifacts: Artifacts can be mistaken for nonsustained ventricular tachycardia. In this rhythm strip, sinus rhythm QRS

complexes are identified by red dots
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FIGURE 12 Ventricular paced rhythm. A dual chamber pacemaker is programmed in the DDD mode that tracks atrial activity during
atrial tachycardia and paces in the ventricle (red dots). When the P wave falls during the refractory period the tracking stops. The next beat

(arrow) shows atrial and ventricular paced beats

examination during wide complex tachycardia, a review of medi-
cations, meticulous analysis of the 12-lead ECG both during sinus
rhythm and during WQRST while keeping in mind the pitfalls and

exceptions, can help arrive at the correct diagnosis with both rea-

sonable accuracy and confidence.®’
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