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Wide Complex Tachycardia 
in the Emergency 
Department: An Updated 
Approach to Diagnosis and 
Management
n Abstract  
Wide complex tachycardia encompasses a range of cardiac 
tachydysrhythmias, several of which can be life-threatening, 
difficult to distinguish, and require distinct treatment approaches. 
This review summarizes the etiologies and pathophysiology of 
wide complex tachycardia, outlines the differential diagnosis, and 
provides an evidence-based approach to distinguishing the various 
types using the history, physical examination, electrocardiography, 
and response to intravenous adenosine. Management strategies 
and disposition decisions are also reviewed, with attention to 
special clinical circumstances and selected areas of ongoing 
controversy, including emerging artificial intelligence tools.
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CLINICAL CHALLENGES:

•	Which electrocardiogram findings 
are most specific for ventricular 
tachycardia in patients with wide 
complex tachycardia?

•	What factors should guide 
the initial management of 
patients presenting with stable 
versus unstable wide complex 
tachycardia?

•	Which patients presenting with 
wide complex tachycardia are 
at highest risk for hemodynamic 
deterioration?
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n Introduction  
Wide complex tachycardia (WCT) describes a rhythm 
in which the heart rate is faster than 100 beats/minute 
and the QRS complex duration is >120 milliseconds. 
Emergency clinicians must have a comprehensive 
understanding of how to identify and manage the dif-
ferent types of WCTs. Without prompt therapy, many 
of these rhythms may progress to other life-threat-
ening tachydysrhythmias, even if they were initially 
benign. Misdiagnosis of WCT can lead to delayed or 
inappropriate therapeutic decisions that can result 
in further hemodynamic compromise. Unfortunately, 
there are no electrocardiographic criteria that can 
definitively diagnose a specific WCT, and agreement 
regarding rhythm identification is inconsistent.1 This 
issue of Emergency Medicine Practice reviews the 
diagnostic and therapeutic approaches for evaluating 
and managing the various WCTs. It updates the 2015 
review,2 with a focused emphasis on the management 
of patients with WCT who present with a pulse. 

n Critical Appraisal of the Literature  
A search of MEDLINE through PubMed was per-
formed with the terms wide complex tachycar-
dia, broad complex tachycardia, wide complex 
dysrhythmia, wide QRS complex tachycardia, broad 
QRS complex tachycardia, ventricular tachycardia, 
supraventricular tachycardia, ventricular arrhythmia, 
ventricular dysrhythmia, ventricular tachydysrhythmia, 
aberrant conduction, and aberrancy. The search 
was limited to references published from 2014 to 
2025. These search terms were also used in conjunc-

tion with the terms emergency department, ED, 
prehospital, clinical signs, clinical history, vagal ma-
neuvers, hyperkalemia, tricyclic antidepressant, artifi-
cial intelligence, AI, machine learning, deep learning, 
neural networks, and interpretable machine learning. 
The search yielded a total of 948 studies that were re-
viewed for relevance. An updated literature search of 
the Cochrane Database using the same search terms 
yielded a total of 36 reviews, none of which were 
relevant to the current topic. Guidelines and position 
statements of the American Heart Association (AHA), 
the American College of Cardiology (ACC), the Euro-
pean Society of Cardiology (ESC), and the European 
Resuscitation Council (ERC) were also reviewed. 

n Etiology and Pathophysiology  
WCT can result from an extrinsic or an intrinsic etiolo-
gy. The primary extrinsic causes of WCT involve sodi-
um channel blockade. Agents that can inhibit cardiac 
sodium channels will slow phase 0 depolarization of 
the cardiac action potential and reduce His-Purkinje 
and myocardial conduction velocity, which will sig-
nificantly widen the QRS complex on an electrocar-
diogram (ECG).3 Hyperkalemia also inhibits cardiac 
sodium channels, but it does so by altering the rest-
ing membrane potential.4 Acute medical illnesses (eg, 
sepsis and congestive heart failure) can give rise to 
WCT.5 These illnesses may present as supraventricular 
tachycardias (SVTs) such as atrial fibrillation and atrial 
flutter, and will manifest as a WCT in the presence of 
aberrant conduction. Aberrant conduction (or aber-
rancy) occurs when there is delayed conduction within 

-

Case Presentations
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 1
A 72-year-old man presents to the emergency department with shortness of breath…

•	 He is attached to the monitor and you see a wide complex tachycardia at a rate of 158 beats/min.
•	 His blood pressure is 128/73 mm Hg, and his pulse oximetry is 96% on ambient air. 
•	 The patient sees you looking at the defibrillator and says, “I don’t want to be shocked. Are there any 

meds you can give me?” 
•	 You consider which medications you should use for pharmacologic cardioversion of his ventricular 

tachycardia…

C
A

SE
 2

A 28-year-old woman presents to the emergency department with vomiting…

•	 She is treated with multiple rounds of antiemetics. As she is being prepared for transfer to the 
observation unit due to persistent oral intolerance, a nurse suddenly calls out for assistance. 

•	 You arrive and check the monitor, where you see that the patient has a wide complex tachycardia with 
variable QRS morphology. You diagnose her with polymorphic ventricular tachycardia. 

•	 She has a pulse. Her blood pressure is 60/30 mm Hg. 
•	 As the nurses reach for pads to apply to the patient, you consider whether you need to synchronize 

the shock or defibrillate…
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Toxic Myocardium 
Cardiac Sodium-Channel Inhibitors 
Among the many medications that are associated 
with WCT, tricyclic antidepressants (TCAs) are 
prototypical.10 TCAs antagonize sodium channels to 
prolong cardiac depolarization and widen the QRS 
complex. This phenomenon, when combined with 
tachycardia due to the anticholinergic effect of TCAs, 
will result in WCT. Other agents that cause sodium 
channel blockade include cocaine, diphenhydramine, 
and class Ia and Ic antidysrhythmic medications such 
as procainamide and flecainide.11

Hyperkalemia 
Hyperkalemia causes QRS widening in a manner 
similar to sodium channel-blocking agents. Increased 
serum potassium levels lead to passive influx of 
these ions into myocardial cells and alter the resting 
potential, making it less negative. This, in turn, leads 
to inactivation of sodium channels and results in 
abnormal delayed depolarization and a wide QRS 
complex. (See Figure 1, page 5.) As a general 
rule, potassium levels >8 mEq/L will present with 
QRS widening.12 This abnormality in ventricular 
depolarization and the resultant QRS widening may 
be progressive and can eventually result in VT and 
cardiac arrest.13

the His-Purkinje system due to absolute or relative 
refractoriness of one of the bundle branches.6

	 Intrinsic causes of WCT include ventricular tachy-
cardia (VT), which is the most common etiology of 
regular WCT and can be monomorphic or polymor-
phic.7 Monomorphic VT is usually generated from a 
single focus of re-entry, and it is most commonly seen 
in patients with prior myocardial infarction (MI) and 
secondary scar formation.8 Polymorphic VT is a trig-
gered tachydysrhythmia that originates from multiple 
foci or a primary re-entrant circuit that then migrates 
within the ventricular myocardium. It is encountered 
most commonly as torsades de pointes or as a conse-
quence of acute MI.9 

n Differential Diagnosis  
VT should be the first rhythm considered when a 
patient presents with WCT, since VT can deteriorate 
from a stable to unstable tachydysrhythmia, but 
the differential diagnosis of WCT is quite broad. 
Misdiagnosis of the specific WCT rhythm can be 
catastrophic if the wrong treatment is administered 
as a result. Table 1 provides a summary of the 
differential diagnosis for WCT.

Table 1. Types of Wide Complex Tachycardia, With Historical Factors, Physical 
Examination Findings, and Electrocardiographic Characteristics 
WCT Type Historical Factors Physical Examination 

Findings
Regularity ECG Characteristics

Sodium-channel 
blockade

Toxic ingestions (eg, tricyclic 
antidepressants, illicit 
substance use [eg, cocaine], 
diphenhydramine)

Altered mental status, 
mydriasis, hyperpyrexia

Regular Right-axis deviation, terminal R in 
aVR 

Hyperkalemia Chronic renal insufficiency, acute 
kidney injury

Arteriovenous fistula/graft, 
dialysis catheter

Regular Peaked T waves, prolonged PR 
interval

SVT with aberrancy None None Regular or 
irregular

Baseline or rate-related bundle 
branch block

Non–atrial fibrillation 
SVT with accessory 
pathway

Pre-excitation syndrome (eg, WPW 
syndrome)

None Regular QRS wide (with anterograde AV 
conduction through accessory 
pathway) 

Atrial fibrillation with 
accessory pathway

Pre-excitation syndrome (eg, WPW 
syndrome)

None Irregular Varying QRS width, very rapid 
ventricular rate

Monomorphic VT Previous MI, ischemic 
cardiomyopathy

Cannon A waves, variable 
S1

Regular AV dissociation

Polymorphic VT Occlusion MI, long QT syndrome, 
QT-prolonging medication use

None Irregular Varying QRS morphology/axis, 
baseline long QTc

Bidirectional VT Digoxin toxicity, symptoms with 
exertion (CPVT)

None Regular Beat to beat alteration in QRS axis

Paced tachycardia Pacemaker placement Pacemaker Regular Pacing artifact, relatively slower 
ventricular rate

Abbreviations: AV, atrioventricular; CPVT, catecholaminergic polymorphic ventricular tachycardia; ECG, electrocardiogram; MI, myocardial infarction; SVT, 
supraventricular tachycardia; VT, ventricular tachycardia; WCT, wide complex tachycardia; WPW, Wolff-Parkinson-White.
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	 Even in the absence of baseline bundle branch 
block, patients with an SVT may develop rate-related 
aberrant conduction.17 This phenomenon may be 
seen in any SVT that involves anterograde conduc-
tion through the AV node and His-Purkinje system 
(eg, atrial flutter, ectopic atrial tachycardia, AV nodal 
re-entrant tachycardia, and orthodromic AV re-entrant 
tachycardia). (See Figure 2.) Typically, these rhythms 
present as a narrow QRS complex tachycardia. How-
ever, in the setting of more rapid atrial rates, refrac-
tory (or fatigued) conducting fibers of the His-Purkinje 
system will delay impulse propagation and ventricu-
lar depolarization, leading to QRS widening and, 
therefore, WCT observed on ECG.18,19 Right bundle 
branch block pattern is more common in rate-related 
bundle branch block, as the right bundle branch’s 
refractory period is longer than that of the left bundle 

Supraventricular Tachycardia 
Supraventricular Tachycardia With Aberrancy  
Aberrant conduction refers to delayed impulse propa-
gation in some portion of the His-Purkinje system, 
distal to the atrioventricular (AV) node. Any SVT with 
associated aberrant conduction can be mistaken for 
VT. Aberrant conduction can exist at baseline or be 
rate-related, further complicating the rhythm diagnosis. 
	 In patients with a baseline bundle branch block, 
any SVT (including sinus tachycardia) will manifest as a 
WCT; however, the morphology of a patient’s baseline 
bundle branch block may change with more rapid rates 
and be mistaken for VT. Misdiagnosis of VT may sub-
ject the patient to the risks of antidysrhythmic agents 
(eg, malignant tachydysrhythmia, hypotension) without 
benefit. In a 2008 prospective study, SVT was induced 
in 59 patients with baseline bundle branch block; 76% 
of the patients demonstrated morphological changes 
in the QRS complex and bundle branch block pattern, 
including the appearance, amplitude, and duration of 
the QRS complex.14 None of the patients developed a 
contralateral bundle branch block, which suggests that 
a WCT with a new contralateral bundle branch block 
may be specific for VT. However, the opposite scenario 
must also be considered, as VT may occur in patients 
with baseline bundle branch block with QRS morphol-
ogy that appears identical to the underlying bundle 
branch block, potentially leading to the misdiagnosis 
of SVT with aberrancy.15,16 Although helpful, compari-
son of QRS and bundle branch block morphology in 
current and baseline ECGs cannot definitively differen-
tiate VT from SVT with aberrancy.

Figure 1. Wide Complex Tachycardia Due 
to Hyperkalemia 

Electrocardiogram showing widened QRS with peaked T waves 
(rapid/steep slope of the T wave, particularly the downslope) is most 
correlated with elevated serum potassium.

Reprinted from American Journal of Emergency Medicine, Volume 
18, Number 6, Amal Mattu, William J. Brady, David A.Robinson, 
Electrocardiographic Manifestations of Hyperkalemia, pages 721- 729, 
Copyright © 2000, with permission from Elsevier.

Figure 2. Wide Complex Tachycardia With 
Right Bundle Branch Block Pattern, Before 
and After Adenosine Administration 

A: Electrocardiogram showing regular, wide complex tachycardia with 
right bundle branch block pattern (rSR’). 

B: The same patient’s electrocardiogram following adenosine 
administration, with subsequent conversion to sinus rhythm and 
resolution of the bundle branch block pattern; this suggests that the 
original tachydysrhythmia shown in Figure 2A is an atrioventricular 
nodal re-entrant tachycardia with rate-related aberrancy.

Images courtesy of Ian deSouza, MD.

A

B
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cles via an accessory pathway, which typically involves 
a shorter refractory period than that of the AV node. 
These situations usually involve rapidly generated 
atrial impulses, as in atrial fibrillation or atrial flutter. 
The patient with both atrial fibrillation and a fast-con-
ducting accessory pathway is particularly worrisome, 
as this combination may result in very rapid ventricu-
lar rates23 and associated hemodynamic instability.

Ventricular Tachycardia 
Despite the numerous forms of SVT that may 
masquerade as VT, it is reported that approximately 
80% of all WCTs will actually be VT.24 However, this 
estimate comes from the cardiology setting, in which 
clinicians will be more likely to see VT than in the 
emergency department (ED).24 The true estimate 
of VT prevalence in the ED is likely to be lower. 
Presumptive treatment of a regular WCT as VT is 
advised, as this can minimize the consequences of 
misdiagnosing SVT with aberrancy, an error that can 
delay appropriate therapy or lead to catastrophic, 
inappropriate therapy.25-27 VT is further divided into 
monomorphic and polymorphic forms.

Monomorphic Ventricular Tachycardia  
Monomorphic VT originates from a single re-entry 
circuit or focus within the ventricle, resulting in wide 
QRS complexes with uniform appearance. The single 
focus is often secondary to myocardial scarring or 
fibrosis from previous MI or cardiomyopathy,28 and 
this abnormal myocardium provides the required 
slow-conducting limb of a re-entrant circuit. These 
circuits can be secondary to structural heart disease 
or idiopathic in nature.29 Unlike classic VT, which 

branch.20 Rate-related aberrancy may occur even in 
patients with baseline bundle branch block and may 
be suggested by changes in bundle branch block 
morphology.14 However, even in patients without 
bundle branch block on baseline ECG, it can be dif-
ficult to definitively diagnose rate-related aberrancy 
as the cause of the wide QRS complex.

Supraventricular Tachycardia With an Accessory 
Pathway 
SVTs that are conducted anterograde through an 
accessory pathway, also known as pre-excitation 
syndromes, will present as WCT. An example is 
antidromic AV re-entrant tachycardia (AVRT) with 
Wolff-Parkinson-White (WPW) syndrome. This is a 
rare WCT occurring in only 8% of patients with pre-
excitation referred for electrophysiology study.21 In 
AVRT, an atrial impulse is conducted from the atria to 
the ventricles via an anatomical accessory pathway, 
and depolarization of the ventricles subsequently 
proceeds inefficiently, propagating without the use 
of the rapidly conductive His-Purkinje system. On the 
ECG, this appears as a wide QRS complex. The wave 
of depolarization then returns to the atria in a retro-
grade manner through the AV node to complete the 
re-entry circuit. (See Figure 3.) Antidromic AVRT can, 
therefore, mimic monomorphic VT, and differentia-
tion of these conditions may be difficult.22 In contrast, 
orthodromic AVRT involves anterograde conduction 
through the AV node and His-Purkinje system and 
retrograde conduction through an accessory pathway, 
demonstrating a narrow QRS complex on an ECG un-
less there is simultaneous aberrant conduction. SVTs 
can proceed exclusively from the atria to the ventri-

Figure 3. Antidromic Atrioventricular Re-entrant Tachycardia With Wolff-Parkinson-White 
Syndrome

A: Electrocardiogram showing a wide complex tachycardia in a patient 
with Wolff-Parkinson-White syndrome. There is only a subtle irregularity 
in the rhythm, suggesting antidromic atrioventricular re-entrant 
tachycardia. 

B: During procainamide infusion, conduction through the accessory 
pathway is slowed, and atrial fibrillation ensues. Atrial impulses resume 
propagation primarily through the atrioventricular nodal–His-Purkinje 
system and the QRS complex narrows. 

C: During continued procainamide infusion, the rhythm converts to sinus 
tachycardia. The short PR and delta wave are characteristic of Wolff-
Parkinson-White syndrome. 

Images courtesy of Ian deSouza, MD.

A

B

C
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to have WCT, though the rate should not surpass the 
device's programmed maximum rate.

Pacemaker-Mediated Tachycardia 
Pacemaker-mediated tachycardia occurs when a 
dual-chamber pacemaker provides a re-entry circuit 
through which the impulse travels. A native, prema-
ture complex, typically originating from the ventricle, 
is conducted retrograde through the AV node and 
sensed by the atrial lead of the pacemaker. The 
pacemaker responds by generating a ventricular 
impulse that is again conducted retrograde through 
the AV node and sensed by the atrial lead, prompting 
the device to generate another ventricular impulse 
and perpetuate the cycle. This results in a re-entrant 
circuit in which the pacemaker serves as one of the 
pathways. Differentiating between sinus tachycardia 
with paced ventricular response and pacemaker-me-
diated tachycardia may require device interrogation.35

n Prehospital Care  
As with other cases involving acute cardiac illnesses, 
many of the patients presenting with WCT will arrive 
at the ED via emergency medical services (EMS). The 
prehospital care of the patient with WCT focuses 
on oxygenation, ventilation, cardiac monitoring, 
and rapid transport. Personnel with advanced life-
saving training may be able to provide electrical 
therapy for unstable WCT. Other therapies, such as 
medications, will vary based on regional protocols; 
for example, the 2024 New York City EMS protocol 
allows paramedics to administer either intravenous 
(IV) amiodarone (150 mg over 10 min) or IV lidocaine 
(1 mg/kg over 2 min, max 100 mg) for patients with 
stable WCT.36

typically occurs in older patients with structural 
heart disease, idiopathic VT encompasses different 
subtypes of VT, including outflow tract VT, fascicular 
VT, and bundle branch re-entry VT. 

Polymorphic Ventricular Tachycardia 
Polymorphic VT originates from multiple ventricu-
lar foci or a single, migrating scroll wave within the 
ventricle, leading to “beat-to-beat” variability in 
the appearance of the QRS complex. One type of 
polymorphic VT is torsades de pointes. In contrast 
to the typical re-entrant mechanism involved in 
monomorphic VT, torsades de pointes is a triggered 
tachydysrhythmia that occurs in the setting of pro-
longed repolarization. This can be due to a number 
of factors, including medications or illicit substance 
use, metabolic disturbances (eg, hypokalemia, 
hypomagnesemia, or hypocalcemia), or cardiac 
channelopathies. Prolonged repolarization gener-
ates a prolonged QT interval on an ECG; however, 
when the baseline QT interval is normal in duration, 
polymorphic VT is most commonly associated with 
acute MI.30-33 With prompt reperfusion and improved 
medical therapy to reduce infarct size, the incidence 
of VT in the setting of acute MI has decreased to 1%, 
from a previous range of 3% to 5%.9 In the setting of 
acute ischemia, hypoxia and the products of anaero-
bic glycolysis result in intracellular acidosis. Altera-
tions in the activity of electrolyte exchange channels 
result in increased intracellular calcium and increased 
extracellular potassium.34 VT in the setting of acute 
MI is thought to arise from abnormal automaticity 
due to calcium- and potassium-related changes in 
transmembrane potential and, consequently, cardiac 
myocyte excitability.33,34

Bidirectional Ventricular Tachycardia 
Bidirectional VT is a rare cause of WCT in which 
there is beat-to-beat alteration in the direction of 
the QRS complex.20 (See Figure 4.) Causes include 
digoxin toxicity and catecholaminergic polymorphic 
VT. A history of digoxin use in the setting of bidirec-
tional VT would strongly suggest digoxin toxicity. 
Catecholaminergic polymorphic VT is more often 
found in younger patients and may be associated 
with physical exertion or strong emotional triggers.

Paced Tachycardia 
Sinus Tachycardia With Paced Ventricular 
Response 
Implantable pacemakers depolarize the ventricular 
myocardium without the use of the His-Purkinje 
system, and, therefore, can cause iatrogenic QRS 
widening; for example, single-lead pacing in the 
right ventricle depolarizes the right ventricle first 
and the left ventricle afterwards, generating a left 
bundle branch pattern on an ECG.20 Patients with 
pacemaker-conducted sinus tachycardia will appear 

Figure 4. Bidirectional Ventricular 
Tachycardia 

Electrocardiogram demonstrating bidirectional ventricular tachycardia. 
Used with permission of Life in the Fast Lane (https://litfl.com). Available 

at https://litfl.com/bidirectional-ventricular-tachycardia-bvt-ecg-library/ 

https://litfl.com
https://litfl.com/bidirectional-ventricular-tachycardia-bvt-ecg-library/
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heart failure) may present with symptoms and signs 
specific to those conditions. 
	 The physical examination can aid in distinguishing 
between intrinsic WCTs by identifying signs of AV 
dissociation, which is the hallmark criterion for VT. 
A prospective randomized controlled trial of 26 
patients examined the ability of clinicians to identify 
AV dissociation in order to distinguish VT from 
SVT.47 Only jugular venous pulse amplitude (cannon 
A waves) and variability in the intensity of the first 
heart sound were associated with VT. Variability in 
the intensity of the arterial pulse was less frequently 
associated with accurate prediction of VT.48,49 
	 Identification of an implantable cardiac device 
such as a pacemaker, cardioverter-defibrillator (ICD), 
or loop recorder can enable expedited interrogation 
for rhythm diagnosis and ICD-directed therapy.

n Diagnostic Studies  
The Diagnostic Utility of Electrocardiography 
A 12-lead ECG can help the emergency clinician 
differentiate between the types and mechanisms of 
WCT and, thus, can guide treatment. However, most 
of the data obtained from ECG analysis have yielded 
test characteristics that have high specificity but poor 
sensitivity for the diagnosis of VT.

Heart Rate 
Heart rate does not accurately distinguish VT from 
SVT.50 While VT typically has a rate >130 beats/min, 
slower rates (100-120 beats/min) can occur in the 
setting of end-stage dilated cardiomyopathy or heart 
failure, and in patients on long-term amiodarone 
treatment.28 There are some exceptions and important 
caveats, however. A WCT with the heart rate fixed near 
150 beats/min would suggest the possibility of atrial 
flutter with 2:1 AV conduction, and the conduction may 
be aberrant. WCT at the rate of 300 beats/min would 
suggest atrial flutter, with 1:1 anterograde conduction 
through an accessory pathway, which, in contrast to 
the AV node, may have conduction properties that 
permit such a rapid ventricular rate.

Axis 
Both left-axis deviation and right-axis deviation can 
be associated with VT.46 However, patients with a 
baseline conduction delay, including bundle branch 
block, will frequently demonstrate axis deviation as 
well, so axis alone is minimally useful in differenti-
ating VT from SVT.51,52 Although axis deviation is 
not sensitive, extreme right-axis (“northwest axis”) 
deviation (between -180° and -90°) can be predic-
tive of VT. (See Figure 5, page 9.) Extreme right-axis 
deviation has poor sensitivity, with a reported range 
of 13% to 23%, but it has good specificity at 87% to 
96%.40,45,46,51,53 A methodological analysis of diag-
nostic accuracy found the presence of extreme right-

n Emergency Department Evaluation  
History 
The history of present illness provides important 
clues about the duration and stability of the WCT. 
It can also point toward a specific cause, such as 
a toxic ingestion that involves sodium channel 
blockade. Most commonly, however, the history will 
not distinguish the underlying rhythm mechanism. 
Patients with VT can present with both hemodynamic 
stability and minimal symptomatology.37 As few as 
30% of patients with sustained VT are symptomatic 
upon ED arrival.38-40

	 A past medical history of renal insufficiency 
should suggest the possibility of WCT secondary to 
hyperkalemia, particularly in the setting of nonadher-
ence to scheduled hemodialysis. The current medica-
tion list may reveal prescribed or nonprescribed med-
ications that may have been ingested in overdose, 
such as sodium channel-blocking agents (including 
TCAs), antidysrhythmics, and diphenhydramine. 
Potassium-sparing diuretics and potassium supple-
ments can cause hyperkalemia.41,42 Loop and thiazide 
diuretics such as furosemide and hydrochlorothiazide 
can cause hypokalemia and prolong the QT interval, 
which will increase the risk for VT.
	 The factors in the patient’s history that can distin-
guish VT from SVT are also limited. However, a prior 
history of VT is highly predictive of subsequent VT.40 
The Leiden out-of-hospital cardiac arrest evaluation 
study included 300 consecutive patients who present-
ed in cardiac arrest due to VT or ventricular fibrillation 
(VF). Eighty-eight patients (29%) had a recurrence of 
VT/VF within the 5-year follow-up period.43 In addi-
tion to prior episodes of VT, a history of MI,39,40,44,45 
structural heart disease,46 and reduced ejection frac-
tion40 were also more predictive of VT than SVT. 

Physical Examination 
Assessment of end-organ perfusion is the single most 
important component of the physical examination. 
Subtle signs of end-organ hypoperfusion include 
transient alterations in mental status, respiratory 
insufficiency and rales, and pallorous or cool 
extremities with delayed capillary refill. Even with a 
normal blood pressure, the presence of these signs 
suggests hemodynamic instability and should prompt 
consideration of immediate electrical therapy.
	 For patients with WCT secondary to toxic 
ingestions or metabolic disturbances, the physical 
examination may aid in diagnosis of the underlying 
etiology. Arteriovenous fistulas, grafts, and other 
points of access for hemodialysis will be suggestive 
of hyperkalemia. Patients with toxic ingestions will 
exhibit signs and symptoms of the toxidrome associ-
ated with the ingested agent; for example, a TCA 
overdose would present with WCT in the setting of 
an anticholinergic toxidrome. WCT secondary to 
complex medical illnesses (eg, sepsis or congestive 



9	 © 2026 EB MEDICINE. ALL RIGHTS RESERVED.APRIL 2026 • www.ebmedicine.net

negative in leads V1-V6) is also predictive of VT, with 
specificity reported between 90% and 100%.6,46,51,53 
However, precordial concordance can be quite rare, 
with a reported sensitivity of 0% to 15%.6,46,51 (See 
Figure 6, page 10.)

Atrioventricular Dissociation, Capture Complex, 
and Fusion Complex 
When P waves are visible on 12-lead ECG but are 
completely independent of regular grouping with 
QRS complexes, this is known as AV dissociation. (See 
Figure 7, page 11.) While the presence of AV dis-
sociation is highly specific for VT,50 it can also rarely 
be seen in AV nodal re-entrant tachycardia (AVNRT).28 
However, visible AV dissociation is a rare finding in 
VT, particularly when the ventricular rate is rapid, with 
reported sensitivity between 5% and 24%.45,46,53 AV 
dissociation at the onset of a WCT may be easier to 
identify if captured on ECG or telemetry.58

	 Capture and fusion complexes (or “beats”) can 
signify AV dissociation and are highly specific for VT, 
but they are also very rare, occurring in approximately 
0.5% of VT cases.45,53 Although capture and fusion 
complexes on ECG are near-diagnostic of VT, SVT 
with aberrancy may demonstrate ECG findings similar 
to fusion complexes, occurring in 7 of 24 tracings in 
a retrospective study.59 A capture complex occurs 
when an atrial impulse is conducted by the AV nodal–
His-Purkinje system at a fortuitous moment, rapidly 
depolarizing (“capturing”) the ventricles through the 
His-Purkinje system before the occurrence of slow, 
adjacent depolarization from the ventricular focus. 
This results in a narrow QRS complex with markedly 
different morphology than the predominantly wide 
QRS of the WCT. Similarly, a fusion complex occurs 
when an atrial impulse propagates through the AV 
node and reaches the His-Purkinje system but then si-
multaneously depolarizes the myocardium, along with 
the impulse from the ventricular focus. This concur-
rent depolarization of the ventricles from the combi-
nation of both impulses gives rise to an intermediate 
(“fused”) QRS morphology. (See Figure 8, page 11.)

Comparison to Prior Electrocardiography 
In cases in which the WCT involves a QRS 
morphology that is identical to the baseline bundle 
branch block, the rhythm can generally be presumed 
to be SVT with aberrancy.60,61 However, exceptions 
have been reported in which VT demonstrated a 
QRS morphology similar to an underlying bundle 
branch block.15 QRS complexes during the episode 
of WCT that are narrower than the QRS complex 
during sinus rhythm are suggestive of VT.62 Evidence 
of a previous MI on a prior ECG suggests the 
presence of myocardial scar and may also support 
the diagnosis of VT.46 Prior ECGs may also show 
evidence of congenital causes that can predispose a 
patient to VTs (eg, Brugada syndrome, hypertrophic 

axis deviation to increase the odds of VT by a factor 
of 2.6.54 Left-axis deviation in the setting of WCT with 
right bundle branch block pattern and right-axis de-
viation in the setting of WCT with left bundle branch 
block pattern can suggest VT.50

	
QRS Duration and Morphology
The QRS duration can help differentiate the etiol-
ogy of a WCT, but it is not definitive. A QRS duration 
>140 milliseconds increases the probability that a 
WCT is ventricular in origin, with a reported sensitivity 
ranging from 43% to 79% and specificity from 58% to 
73%.45,46,51-53 However, patients with bundle branch 
block or antidromic AVRT can also present with a QRS 
duration >140 milliseconds.46,51,52 A QRS duration 
>160 milliseconds has a better predictive value for 
VT, particularly with left bundle branch block mor-
phology, with sensitivity ranging from 64% to 65% 
and specificity from 79% to 97%.6,46,52

	 Brugada et al focused on the RS interval, which 
measures the onset of the R wave to the nadir of the 
S wave in the precordial leads.55 They found that an 
RS interval >100 milliseconds was 66% sensitive and 
98% specific for VT. The reasoning behind this ap-
proach is that the initial depolarization of the ven-
tricle may occur more slowly with VT than with SVT 
with aberrancy. A retrospective study found that R 
wave peak time ≥50 milliseconds at lead II is a highly 
sensitive criterion that discriminates VT from SVT in 
patients with WCT (area under the curve, 0.97 [95% 
confidence interval, 0.95 to 0.99]; positive likelihood 
ratio, 34.8; and kappa coefficient, 0.86).56 

	 A right bundle branch block is typical in rate-re-
lated aberrant conduction, as the right bundle branch 
characteristically has a longer relative refractory 
period than its left bundle branch counterpart. More 
specifically, a 1978 retrospective study by Wellens et 
al determined that a triphasic rSR’ pattern in lead V1 
is 10 times more likely to indicate SVT with aberrancy 
than VT.50 A 2021 prospective study of 111 patients 
found that an RS/QRS interval ratio >0.41 can help 
differentiate fascicular VT (an idiopathic VT that pres-
ents with a right bundle branch block morphology) 
from SVT with right bundle branch block.57

Concordance 
QRS concordance across the precordial leads (QRS 
complexes that are entirely positive or entirely 

Figure 5. Extreme Right-Axis Deviation

Electrocardiogram showing extreme right-axis deviation (between -180° 
and -90°). 

Image courtesy of Keith Marill, MD. 
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	 Although studies have reported the safety 
of adenosine administration in patients with 
WCT,40,73,74 there are situations in which adenosine is 
contraindicated. The quintessential WCT rhythm for 
which adenosine is contraindicated is atrial fibrilla-
tion in the setting of WPW syndrome. Approximately 
39% of WPW cases may be associated with atrial 
fibrillation.23 Although the actual risk may be some-
what overstated,75 adenosine (through induced AV 
nodal blockade) may accelerate conduction of atrial 
fibrillatory impulses through the accessory pathway. 
This may lead to very rapid ventricular rates and 
degeneration to VF.22,40,73,74 There are also reports in 
which adenosine administration in other WCTs may 
have precipitated VT and VF.76,77

Laboratory Testing 
Laboratory testing is of limited value in the early man-
agement of WCT, but focused testing can be useful to 
prevent deterioration in a previously stabilized patient.

cardiomyopathy, arrhythmogenic right ventricular 
dysplasia, or long QT syndrome).63

Diagnostic Algorithms 
Multiple algorithms have been developed to as-
sist in differentiating VT from SVT in patients with 
WCT.1,55,56,64-68 A simple, practical, and appealing 
algorithm was developed by Griffith et al64 and is 
supported by some guidelines.63 Griffith et al suggest 
that VT should be the default diagnosis in patients 
with WCT because of the associated risk of clini-
cal deterioration.64 They also suggest that clinicians 
should assess QRS morphology for evidence of typi-
cal left bundle branch block or right bundle branch 
block characteristics; if the QRS morphology is not 
consistent with either typical bundle branch block 
pattern, then VT should be assumed. A sensitivity of 
90% and specificity of 75% were calculated with this 
approach.64 Unfortunately, among the large number 
of currently available algorithms, none have been 
developed or validated in an ED set-
ting, limiting their applicability.69,70 As 
such, citing the complexity and limited 
accuracy, several authors have sug-
gested that algorithms should not    
be recommended for clinical use at 
this time.20,24,28 

Adenosine Response
Diagnostic Utility 
The administration of IV adenosine can 
aid in both diagnosis and treatment of 
regular WCT by transiently inducing 
AV nodal block, an effect which should 
terminate re-entrant tachydysrhythmias 
that involve the AV node as part of 
the circuit. These rhythms include 
AVNRT,50 in which there is a functional 
accessory pathway within the AV 
node, and AVRT, both orthodromic 
and antidromic,51 which involves 
an anatomic accessory pathway. 
Adenosine can also uncover other 
underlying supraventricular rhythms 
(eg, atrial fibrillation, atrial flutter, atrial 
tachycardia) through transient AV 
nodal block.71 
	 A lack of response to adenosine 
can also be diagnostic. In a retrospec-
tive study of 197 patients with WCT, 
nonresponse to adenosine increased 
the odds of VT by a factor of 9.4, while 
any response to adenosine increased 
the odds of SVT by a factor of 36.3.40 In 
rare cases, a response to adenosine will 
suggest VT, as it may transiently induce 
retrograde ventriculoatrial block to sup-
port the diagnosis.72 

Figure 6. Precordial Concordance and Discordance 

A: Electrocardiogram demonstrating positive concordance. Image courtesy of Ian deSouza, MD.
B: Electrocardiogram demonstrating negative concordance. Image courtesy of Ian deSouza, MD.
C: Electrocardiogram demonstrating left bundle branch block with discordance. Used with 

permission of Life in the Fast Lane (https://litfl.com). Available at https://litfl.com/vt-versus-svt-
ecg-library/ 

A

B

C

positive in precordial leads

negative in precordial leads

https://litfl.com
https://litfl.com/vt-versus-svt-ecg-library/
https://litfl.com/vt-versus-svt-ecg-library/
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cardioversion (DCCV), except in cases of polymorphic 
VT. This is recommended in order to avoid shock 
delivery during the repolarization phase of the 
myocardial action potential (upslope of the T wave), 
which may precipitate VF.9 If synchronization fails, 
defibrillation is acceptable, as delay in cardioversion 
can result in hemodynamic compromise.82 The 2025 
AHA guidelines for cardiopulmonary resuscitation and 
emergency cardiovascular care suggest synchronized 
DCCV at an initial dose of 100 J (biphasic), with 
escalation, if necessary, when there is lack of 
response.9 The 2025 ERC adult advanced life support 
guidelines recommend a higher initial DCCV dose 
range of 120 J to 150 J.82 
	 The 2025 AHA guidelines specify that all forms 
of polymorphic VT should be considered unstable. 
Synchronization may not be possible due to varying 
QRS morphologies;9 therefore, the recommended 
initial therapy for polymorphic VT is defibrillation at 
the manufacturer’s maximum setting.9,82 
	 When polymorphic VT occurs in the setting of a 
prolonged baseline QTc, it is considered torsades de 
pointes. The clinician should administer IV magne-
sium (2 g over 15 min, with a repeat dose if needed) 
to suppress recurrence of torsades de pointes. Mag-
nesium acts by suppressing the afterdepolarizations 
that can precipitate torsades de pointes. Hypokalemia 
should be promptly treated with IV potassium chlo-
ride, if indicated.9 Antidysrhythmic medications will 
be ineffective, and due to QT-prolonging effect, some 
agents can theoretically promote torsades de pointes. 
All potentially offending QT-prolonging medications 
should be discontinued.84 In cases of torsades de 
pointes preceded by bradycardia or pauses, electri-
cal pacing (transcutaneous or transvenous) or an IV 
isoproterenol infusion (2-10 mcg/min) may be used 
to maintain a normal ventricular rate and shorten 
the QT interval, thereby reducing the risk for recur-

Electrolytes 
Measurement of potassium and magnesium levels 
may help identify electrolyte abnormalities that can 
precipitate VT. Correction of both hypokalemia and 
hypomagnesemia may prevent VT in susceptible pa-
tients or aid in the suppression of recurrent VT.78-80

Cardiac Biomarkers 
Measurement of cardiac biomarkers (specifically 
troponin levels) may be reasonable for patients with 
WCT, as VT may be related to acute MI. However, 
when WCT is associated with minor elevations of 
troponin, it should not be assumed that the underlying 
etiology is occlusion MI.63 Troponin elevations are of 
limited diagnostic value and are likely due to nonoc-
clusion MI (ie, ischemia from a mismatch in supply and 
demand) or other causes of myocardial injury. Patients 
with WCT with elevated troponin should be treated for 
VT in the same manner as patients without elevated 
troponin levels. For patients with WCT confirmed as 
SVT with aberrancy following termination with adenos-
ine, troponin testing is not routinely required unless 
symptoms are suggestive of acute coronary syndrome 
or the rhythm diagnosis remains uncertain.81

n Treatment  
Unstable Wide Complex Tachycardia 
Pulselessness should be self-evident, but determining 
hemodynamic stability in a patient with a WCT may be 
more subjective and involves an assessment of end-or-
gan (eg, heart, brain, extremities) perfusion. Clinicians 
should not rely solely on the presence or absence 
of hypotension and must consider other signs and 
symptoms of hypoperfusion, such as chest discomfort, 
altered mental status, pallor, and cool extremities. 
	 Unstable WCT, whether ventricular or supra-
ventricular in origin, regular or irregular, should 
be treated initially with electrical therapy.9,82,83 If 
the patient is conscious and the situation allows, 
procedural analgosedation should be administered 
beforehand. Defibrillator pads may be placed on 
the chest in an anterior-lateral or anterior-posterior 
configuration.30 If a patient has an implantable 
medical device, pad placement should ideally be at 
least 8 cm away from the device.82 The defibrillator 
should be set to synchronize shock delivery with 
the R wave of the cardiac cycle for direct current 

Figure 7. Atrioventricular Dissociation 

Electrocardiogram demonstrating P waves (arrows) that do not appear to 
be associated with the QRS complexes, suggesting that the atria and 
ventricles are depolarizing independently of each other. 

Image courtesy of Ian deSouza, MD.

Figure 8. Capture and Fusion Complexes 

Electrocardiogram demonstrating capture and fusion complexes.
Used with permission of Elsevier Science & Technology Journals, from 

Richard D. Jenkins, Stephen J. Gerred, ECGs by Example, 1997; 
permission conveyed through Copyright Clearance Center, Inc.  
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that IV procainamide (10 mg/kg over 20 min) was 
associated with fewer adverse cardiac events and 
may be more effective for rhythm conversion than 
IV amiodarone (5 mg/kg over 20 min).86 While 
this is the only randomized controlled trial to date 
comparing 2 medications for conversion of VT, 
the PROCAMIO study included only 74 patients, 
falling significantly short of its target enrollment of 
302 patients, and it was underpowered to detect 
differences in conversion as its secondary outcome. 
Additionally, the PROCAMIO study excluded 
patients with anginal symptoms and WCTs that 
were terminated by adenosine,86 so these results 
may not apply to ischemia-related and adenosine-
responsive VT.87 Earlier nonrandomized study 
data were also consistent with the PROCAMIO 
study,88,89 suggesting that amiodarone may be 
relatively less effective than procainamide for stable 
VT. IV amiodarone has no significant acute effect 
on ventricular refractoriness and repolarization. Its 
antidysrhythmic effect is largely time-dependent and 
due to accumulation of its active metabolite.90,91 
	 For patients with stable monomorphic WCT of 
unknown origin, both the 2017 AHA/ACC/Heart 
Rhythm Society and 2022 ESC guidelines for manage-
ment of patients with ventricular arrhythmias recom-
mend procainamide (class IIA) and amiodarone (class 
IIB), but note that procainamide is contraindicated 
in patients with acute MI, severe heart failure, and 
end-stage renal disease.63,84 The 2025 AHA guide-
lines suggest using an antidysrhythmic agent other 
than lidocaine,9 as the kinetic properties of lidocaine 
are relatively less effective for VT at hemodynamically 
tolerated rates,92 and it is unclear if lidocaine is more 
effective than placebo.30,33,63,84,92,93

	 If the WCT is irregular and the patient has a base-
line pre-existing conduction abnormality with wide 
QRS morphology identical to that of the presenting 
rhythm, it is likely that this rhythm is atrial fibrillation 
or atrial flutter with variable AV conduction and bun-
dle branch block. After considering treatment of an 
underlying condition, the clinician may attempt rate 
control, if necessary, with calcium-channel antagonists 
or beta-adrenergic receptor antagonists.5

Treatment of Extrinsic Causes 
Extrinsic causes of WCT may include hyperkalemia 
and toxic ingestions, which should be treated 
in a case-specific manner. Initial treatment of 
hyperkalemia should include IV calcium (gluconate or 
chloride). For more information on the evaluation and 
management of hyperkalemia, see the November 
2016 issue of Emergency Medicine Practice titled, 
“Evidence-Based Management of Potassium 
Disorders in the Emergency Department,” available 
at www.ebmedicine.net/potassium-disorders
	 WCT related to toxic ingestion is often associ-
ated with TCAs. A rare ECG rhythm known as bidirec-

rent bradycardia- or pause-dependent torsades 
de pointes.63,82,84 Polymorphic VT associated with 
normal baseline QTc is often secondary to MI and 
should be treated with defibrillation, followed by 
beta-adrenergic receptor antagonists, amiodarone, or 
lidocaine, while preparing for emergent reperfusion 
therapy.9,33,63 In the absence of prolonged baseline 
QTc, magnesium is ineffective in suppressing VT and 
is not recommended.9

Stable Wide Complex Tachycardia 
Management of patients with stable WCT begins with 
assessing for and treating any medical condition (eg, 
sepsis, acute blood loss) that may have prompted the 
tachydysrhythmia.28 If a regular WCT is suspected 
to be paroxysmal SVT, vagal maneuvers can be 
considered before initiating pharmacological therapy. 
If vagal maneuvers are unsuccessful, IV adenosine 
at escalating doses (6 mg followed by 12 mg) may 
terminate many SVTs with aberrancy.9 The 2025 
ERC guidelines suggest considering 18 mg if 12 
mg is ineffective.82 Adenosine may also terminate 
an idiopathic VT due to triggered activity, albeit 
transiently.63,84 This approach to regular WCT is 
supported by the 2025 AHA,9 2025 ERC,82 and 2022 
ESC84 guidelines. All patients receiving adenosine 
should be attached to a defibrillator in case a 
malignant tachydysrhythmia develops and immediate 
electrical therapy is required. In addition to prompt 
treatment, electrolyte levels should be measured, 
with liberal supplementation of magnesium and 
potassium when needed.63 

	 Stable VT should be terminated promptly to 
avoid the development of hemodynamic instability.84 
Stable VT can be managed with either synchronized 
DCCV or antidysrhythmic medications. Synchronized 
DCCV is the most effective treatment for stable VT; 
however, the risks of procedural analgosedation 
should be considered.20,84 Synchronized DCCV 
terminates VT in approximately 90% of cases.83 
DCCV failure may occur for several reasons, including 
correctable variables such as poor conduction at the 
interface of the skin and electrical pad or paddle, 
poor internal conduction due to pneumothorax, 
electrolyte abnormality, hypoxemia, severe acidemia, 
or an insufficient electrical therapy energy setting. 
Some variables (eg, large body mass index) are not 
rapidly correctable. Additionally, synchronized DCCV 
may fail to terminate automatic tachycardias (eg, 
atrial tachycardia) or prevent VT recurrence.85 

	 Pharmacologic options for stable VT include 
Vaughn-Williams class I antidysrhythmics (eg, 
lidocaine, procainamide) and class III medications 
(eg, amiodarone, sotalol). Procainamide will 
prolong the ventricular myocardial refractory period 
to terminate re-entry. The PROCAMIO study, a 
multicenter randomized controlled trial including 
patients with stable monomorphic WCT, found 

http://www.ebmedicine.net/potassium-disorders 
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guidelines recommend avoiding agents that slow 
conduction through the AV node (eg, adenosine, 
beta-adrenergic receptor antagonists, calcium chan-
nel antagonists, amiodarone), as conduction of rapid 
atrial impulses may then occur preferentially through 
the accessory tract to yield rapid, hemodynamically 
intolerable ventricular rates.9,82 Medications that 
slow conduction through the accessory pathway are 
preferred, and ibutilide and procainamide have both 
demonstrated success.23,95,96

Outflow Tract Ventricular Tachycardia 
Outflow tract VT, an idiopathic VT, is rare and unique 
in that it may occur in the absence of structural heart 
disease. Through the use of programmed stimulation 
and measured response to medications, outflow tract 
VT has been postulated to arise from triggered activ-
ity mediated by cyclic adenosine monophosphate.97 
Triggered activity refers to an extrasystole due to a 
premature depolarization that occurs when the ampli-
tude of an early or delayed afterdepolarization brings 
the cardiac membrane to its threshold potential. 
A spontaneous action potential may be generated 
at a consequential point in the cardiac cycle, such 
as during repolarization (“R-on-T phenomenon”). 
Outflow tract VT is also known as adenosine-sensitive, 
catecholamine-dependent VT. Unlike myocardial 
scar-related VTs, adenosine terminates outflow tract 
VT through its antiadrenergic effect in the ventricu-
lar myocardium.98 Tachydysrhythmia termination 
by adenosine may be transient, and the 2022 ESC 
guidelines recommend beta-adrenergic receptor 
antagonists to reduce the generation of premature 
ventricular complexes from the outflow tract and sup-
press VT recurrence.84 (See Figure 10.)

tional VT should raise suspicion for digoxin toxicity.63 

(See Figure 4, page 7.) Emergency clinicians should 
consider antidote-specific treatment for toxic inges-
tions (eg, sodium bicarbonate for TCA and digoxin 
immune Fab for digoxin). Extracorporeal membrane 
oxygenation may be beneficial for patients with 
unstable WCT caused by with toxic ingestions.94 WCT 
that is SVT with aberrancy may be due to an underly-
ing acute medical illness, which should be addressed 
earlier on in management, with the rhythm treated 
later, if necessary. Treating the WCT rhythm first in 
patients with rate or rhythm control is less likely to be 
successful and may be associated with a greater risk 
for adverse events.5 If a toxic ingestion is suspected, 
the local poison control center should be contacted. 
	

n Special Circumstances  
Irregular Wide Complex Tachycardia With 
Wolff-Parkinson-White Syndrome 
The diagnosis of atrial fibrillation in conjunction with 
WPW syndrome is critical, as it will dictate therapy, 
but the recognition of this tachydysrhythmia may be 
difficult. Rates are often rapid, and the rhythm may 
appear regular to the undiscerning eye. The evi-
dence on ECG that it is atrial fibrillation with WPW 
may be the presence of beat-to-beat variability in 
QRS width.23 The narrower complexes are due to 
anterograde conduction of atrial impulses through 
the AV node and His-Purkinje system. In contrast, 
the wider complexes are a result of the conduction 
of atrial impulses through the accessory tract to the 
ventricles without the use of the rapidly conducting 
His-Purkinje fibers. These 2 pathways of AV conduc-
tion continue to compete for capture of the ven-
tricles, and together with the additional potential 
for rate-related aberrancy, this will give rise to QRS 
complexes of varying duration. (See Figure 9.) 
	 In cases of pre-excited atrial fibrillation (eg, 
atrial fibrillation with WPW syndrome), current 

Figure 9. Atrial Fibrillation With Wolff-
Parkinson-White Syndrome 

This electrocardiogram illustrates atrial fibrillation with Wolff-Parkinson-
White syndrome. Note the extremely rapid ventricular response and 
beat-to-beat variability in QRS width. 

Image courtesy of Ian deSouza, MD.

Figure 10. Outflow Tract Ventricular 
Tachycardia 

This electrocardiogram demonstrates sinus tachycardia with prolonged 
QTc followed by premature ventricular contraction-initiated regular, 
monomorphic ventricular tachycardia (triggered activity). This rhythm 
was confirmed to be a subtype of outflow tract tachycardia. 

Image courtesy of Ian deSouza, MD.
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may exhibit signs and symptoms of hypoperfusion, 
but usually without clinical consequences, as the 
tachydysrhythmia is typically short-lasting.101 If 
necessary, medication therapy may be instituted in 
order to suppress further tachycardia episodes. An 
electrophysiologist may decide to reprogram the 
ICD to deliver antitachycardia pacing or internal 
defibrillation therapy to terminate the WCT. If an 
electrophysiologist is not immediately available, syn-
chronized cardioversion may be attempted.
	 For patients with an ICD, overdrive pacing can 
terminate VT.84 ICDs can be programmed to provide 
different types of electrical therapy (antitachycardia 
pacing, low-energy cardioversion, high-energy 
defibrillation) based on preset rate thresholds for VT 
capture.102 Antitachycardia (overdrive) pacing involves 
the ICD inducing a surge of ventricular paced impuls-
es that are more rapid than the VT rate or a quickly 
decelerating sequence of ventricular paced im-
pulses.102 Overdrive pacing is an advantageous initial 
therapy because it causes less patient discomfort and 
battery drain than cardioversion or defibrillation.103

Electrical Storm 
Electrical storm is defined as ≥3 episodes of sustained 
ventricular tachydysrhythmia or appropriate shocks 
within 24 hours.64 Management of electrical storm 
should ideally be directed by the identified etiology, 
if known. For example, electrical storm secondary 
to acute MI (typically polymorphic VT), should 
receive prompt revascularization.84,104 If a patient 
has an existing ICD, magnet placement to disable 
tachydysrhythmia therapies may be considered, and 
programming optimization of the ICD should be 
performed, if possible.84 For patients with electrical 
storm secondary to monomorphic VT, beta-adrenergic 
receptor antagonists and amiodarone may be 
considered as initial antidysrhythmic therapy and 
may reduce further episodes of VT.84,104 Electrical 
storm is theorized to be due, in part, to sympathetic 
surge, which is the reason beta-adrenergic receptor 
antagonists such as esmolol may be beneficial.104 
Sedation with propofol has been reported to convert 
antidysrhythmic-refractory VT electrical storm, likely 
via sympathetic blockade.105,106 Ultrasonography-
guided stellate ganglion block reduces sympathetic 
innervation to the myocardium by injecting local 
anesthetic at the left C6–C7 level. Systematic reviews 
of stellate ganglion block found that it may reduce the 
number of VT episodes and need for ICD-delivered 
electrical therapy.107,108

n Controversies and Cutting Edge  
Artificial intelligence (AI) has emerged as a potential 
tool to assist with differentiating WCT. Broadly 
speaking, AI encompasses computer algorithms that 
follow predetermined rules (machine-learning models) 

Wide Complex Tachycardia in the Patient  
With an Implantable Pacemaker 
Pacemaker-mediated tachycardia is a WCT that is 
observed exclusively in patients with dual-chamber 
pacemakers. (See Figure 11.) It is a re-entrant 
tachydysrhythmia in which the pacemaker forms 
part of the re-entry circuit with ventriculoatrial 
(retrograde) conduction through the AV node. 
This re-entrant tachycardia will not exceed the 
pacemaker’s programmed upper rate limit; however, 
tachycardia may be significant enough to cause 
symptoms necessitating emergent treatment. A 
trial of adenosine may or may not be effective.99 
Placing a magnet over the pacemaker will terminate 
this re-entrant tachydysrhythmia by initiating 
asynchronous pacing. In contemporary devices, each 
manufacturer has a proprietary algorithm to detect 
and terminate pacemaker-mediated tachycardia.100 
After a pacemaker-mediated tachycardia event is 
successfully treated, the device may need to undergo 
urgent reprogramming. 
	 Slow VT may be seen in up to 30% of patients 
with an ICD.101 Slow VT is defined as VT with a rate 
of 101 to 148 beats/min. The tachydysrhythmia may 
persist without ICD-delivered therapy, because the 
rate may lie below the device’s tachycardia detec-
tion rate. When the WCT exceeds the programmed 
tachycardia detection rate, electrical therapy is deliv-
ered. Patients with slow VT, as in other tachycardias, 

Figure 11. Pacemaker-Mediated 
Tachycardia 

A: The first 3 asterisks indicate premature ventricular contractions with 
retrograde ventriculoatrial conduction that then triggered the onset of 
pacemaker-mediated tachycardia. 

B: The arrow shows lack of atrial capture, a failed attempt at termination 
by the device. 

C: Arrow indicates successful atrial capture and termination of 
pacemaker-mediated tachycardia.

Anton Verrijcken, Wim Huybrechts and Rik Willems, Pacemaker-
mediated tachycardia with varying cycling length: what is the 
mechanism? Europace, 2009, Volume 11, Number 10, pages 1400-
1402, by permission of Oxford University Press.
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or learn to solve complicated problems from large 
datasets (deep-learning models).109 There is great 
variability in the number of ECG parameters analyzed 
by an AI algorithm, with one incorporating as many 
as 40 characteristics.110 Researchers are testing AI 
models on WCT ECGs alone110,111 or paired with the 
baseline ECG to assess for changes in predetermined 
ECG characteristics.112 While this research is 
probably years away from clinical application, the 
results are promising. One study showed superior 
performance of an AI model compared to Brugada, 
aVR, lead II R-wave-peak-time, and limb lead 
algorithms at differentiating WCT.110 AI models have 
also been shown to differentiate VT from SVT with 
91.9% sensitivity and 93% accuracy, performing 
similarly to electrophysiologists and superior to 
nonelectrophysiologists.111 Future prospective studies 
are needed prior to clinical implementation.

n Disposition  
Patients who present with new-onset WCT, regardless 
of the outcome of ED management, should be 
observed and considered for hospitalization. Because 
it can be difficult to differentiate between VT and 
SVT, emergency clinicians should maintain a high 
suspicion for VT. Patients with suspected VT should 
be admitted to a step-down or intensive care unit. 
Patients with WCT secondary to extrinsic causes (eg, 
toxic ingestions, hyperkalemia) should be evaluated 
by the appropriate consulting service. Some VTs 
may be terminated with adenosine, so the response 
to adenosine should not necessarily be considered 
reassurance for a safe discharge. If SVT with aberrancy 

is apparent, discharge may be considered after 
consultation with an electrophysiologist or cardiologist 
and shared decision-making with the patient.

Case Conclusions
  C

A
SE

 1
For the 72-year-old man with VT who asked not to be shocked… 

You reviewed the chart and saw that this patient had a history of ischemic cardiomyopathy with mildly 
reduced ejection fraction and prior episodes of VT. Using shared decision-making with the patient, you 
decided to defer electrical cardioversion and trial pharmacologic cardioversion. Having recently reviewed 
the PROCAMIO study, you decided to administer IV procainamide, which converted the patient back to 
sinus rhythm. You called the electrophysiologist, who recommended observing the patient overnight in the 
cardiac ICU.

C
A

SE
 2

For the 28-year-old woman with polymorphic VT following repeated episodes of vomiting…

The nurses promptly applied defibrillator pads in the anterolateral position on the patient, who was 
now unconscious. You charged the defibrillator to the maximum setting of 200 J. You recalled that the 
defibrillator might not be able to synchronize, so you defibrillated the patient. The repeat ECG showed 
sinus tachycardia, with a rate of 115 beats/min and a QTc of 558 milliseconds. You ordered IV magnesium. 
The chemistry laboratory called with a critical potassium level of 2.4 mEq/L, so you also ordered IV 
potassium repletion. The patient was admitted to the ICU. On follow-up the next day, her QTc had 
normalized after repletion of magnesium and potassium.

1.	 Consider procainamide for first-line 
antidysrhythmic therapy for stable, 
monomorphic VT, as it may be safer and 
more effective than amiodarone.

2.	 While adenosine may terminate many 
SVTs, it may also terminate outflow tract 
VT, which will necessitate hospitalization for 
electrophysiology evaluation.

3.	 Bradydysrhythmia that is associated with 
torsades de pointes should be managed with 
pacing to maintain a normal ventricular rate.	

4.	 Electrical storm may be treated with 
sympatholytic agents such as esmolol and 
stellate ganglion block.

5.	 For patients with irregular WCT and an ECG 
that suggests atrial fibrillation with WPW, 
avoid use of AV nodal antagonists, which may 
precipitate hemodynamic collapse.

5 Things That Will Change 
Your Practice

Recommendations
To Apply in Practice

5

Recommendations
To Apply in Practice

5

Recommendations
To Apply in Practice

5
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1.	 “There’s no way it could be VT. The 
patient was completely stable.” A patient’s 
hemodynamic status is a poor predictor of VT. 
The diagnosis should be based on examination 
of the 12-lead ECG and use of adenosine (if it is 
a stable, regular WCT), and treatment should be 
tailored appropriately.

2.	 “I thought if I just tried to shock him again 
at 200 J, it would work.” If the patient is not 
responding as expected, be cautious repeating 
treatments, including electrical cardioversion. 
Hyperkalemia and toxic ingestions can mimic 
VT, as can sinus tachycardia with a bundle 
branch block. All such cases will be refractory to 
synchronized DCCV.

3.	 “She’s had a pacemaker, so I thought it was 
just sinus tachycardia on the monitor.” Patients 
with pacemakers that trigger ventricular contrac-
tion will, by definition, demonstrate a WCT while 
in sinus tachycardia. However, these patients may 
also have underlying ischemic or structural heart 
disease that can put them at risk for slow VT. Al-
ways obtain a 12-lead ECG, and do not rely solely 
on the single lead displayed on the monitor.

4.	 “The kid was barely 18 years old, so I 
thought the irregular WCT had to be atrial 
fibrillation with WPW syndrome.” For young 
adults, be sure to consider the risk of VT before 
assuming that the tachydysrhythmia is SVT. 
Long-QT syndrome, congenital heart defects, 
and illicit substance use can increase the risk for 
ventricular tachydysrhythmias.

5.	 “The QRS complex didn’t look that different 
from the bundle branch block seen on prior 
ECGs, so I was sure it was just SVT with 
aberrancy.” In patients with underlying bundle 
branch block, VT can demonstrate major 
changes, minor changes, or no change at all in 
QRS morphology. Look for other ECG criteria 
associated with VT before assuming that it is SVT 
with aberrancy.

6.	 “I knew it had to be torsades de pointes, 
so I gave 2 g of IV magnesium.” Torsades de 
pointes is defined by prolonged baseline QTc 
and is only one subtype of polymorphic VT, so 
consider occlusion MI when a patient presents 
with polymorphic VT.

7.	 “He was stable, so I wanted to avoid electrical 
cardioversion and just use amiodarone.” 
The PROCAMIO study demonstrated that IV 
procainamide may be safer and more effective 
than IV amiodarone for cardioverting VT.

8.	 “He didn’t respond to adenosine, so it must 
be VT.” Although the majority of SVTs will 
demonstrate some response to adenosine, some 
SVTs will not respond. Furthermore, outflow tract 
VT may be terminated by adenosine. 

9.	 “The patient’s WCT could be related to 
hyperkalemia, but she’s pretty stable, so 
I started procainamide and waited for her 
potassium level to come back from the lab.” 
WCT secondary to hyperkalemia may not 
respond to antidysrhythmics, and this situation 
carries a risk for hemodynamic decompensation 
and cardiac arrest. If hyperkalemia is suspected, 
IV calcium gluconate can be administered.

10.	“This was new-onset SVT with aberrancy, so 
the patient had to be admitted.” Young adult 
patients with SVT who are stable throughout 
the ED course after conversion to sinus rhythm 
and do not have an underlying, life-threatening 
medical illness may be safely discharged home 
after cardiology consultation and shared decision-
making with the patient.

Risk Management Pitfalls in the Emergency Department 
Management of Wide Complex Tachycardia
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n Summary  
WCT is a potentially life-threatening condition that 
can be difficult to treat. The management of unstable 
WCT focuses on ensuring adequate perfusion, with 
prompt electrical therapy if necessary. However, in the 
setting of hemodynamic stability, appropriate medica-
tion therapy may be an effective management strate-
gy. The most important tool in assessing patients with 
WCT is the ECG, while the history, physical examina-
tion, and response to adenosine serve as important 
adjuncts to guide diagnosis and management. 

n Time- and Cost-Effective Strategies   
•	 The simplest WCT diagnostic algorithm assumes 

that the rhythm is VT unless proven otherwise.
•	 Adenosine may be both diagnostic and 

therapeutic in patients with stable, regular, 
monomorphic WCT.

•	 Although antidysrhythmic agents may be effec-
tive, synchronized DCCV is the most effective 
therapy for terminating monomorphic VT.

•	 Magnesium and potassium levels should be 
checked and liberally repleted in patients with sus-
pected VT, as this may suppress further episodes. 

•	 Patients with suspected SVT with aberrancy 
may not require a costly hospitalization if the 
cardiology consultant can expedite a follow-up 
outpatient re-evaluation. 
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1.	 The characteristic that is most suggestive of 
ventricular tachycardia (VT) in an electrocar-
diogram (ECG) demonstrating wide complex 
tachycardia (WCT) is ___________:
a.	 Upward right QRS axis
b.	 QRS duration >160 milliseconds
c.	 Positive concordance of the ECG chest leads
d.	 Atrioventricular (AV) dissociation
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5.	 A 40-year-old woman presents with palpita-
tions and mild lightheadedness while driv-
ing today. She reports several similar prior 
episodes without syncope and denies chest 
pain or shortness of breath. She has no his-
tory of cardiac or metabolic disease and takes 
amitriptyline for depression and insomnia. 
There is no family history of heart disease or 
sudden death. Her vital signs are: tempera-
ture, 37.3°C; heart rate, 160 beats/min; blood 
pressure, 110/80 mm Hg; and respiratory rate, 
22 breaths/min. She is mildly anxious but alert 
and oriented. Cardiac examination reveals a 
regular tachycardia. Her lungs are clear and 
her extremities are normal. The ECG shows a 
regular WCT at 160 beats/min with right bun-
dle branch block morphology, a QRS duration 
of 126 milliseconds, and no visible P waves. 
Which of the following is the most appropriate 
initial management?
a.	 Adenosine
b.	 Procainamide
c.	 Amiodarone
d.	 Synchronized DCCV

6.	 A 35-year-old man with hypertension, dia-
betes mellitus, and chronic renal failure on 
hemodialysis presents with lightheadedness 
and mild dyspnea. He denies chest pain and 
has no known history of heart disease. His 
vital signs are: temperature, 37.5°C; heart 
rate, 130 beats/min; blood pressure, 110/70 
mm Hg; and respiratory rate, 24 breaths/min. 
He is alert and cooperative, with a normal 
neurologic examination. Cardiac examination 
reveals a regular rhythm. His lungs have mild 
bibasilar rales without peripheral edema. An 
arteriovenous fistula is present in the left up-
per extremity. The ECG shows a WCT at 130 
beats/min with a QRS duration of 160 mil-
liseconds and a rounded morphology. Which 
of the following is the most appropriate initial 
management?
a.	 Adenosine
b.	 Amiodarone
c.	 Synchronized DCCV
d.	 Calcium gluconate

2.	 A 60-year-old woman with hypertension pres-
ents with nausea and acute chest pain radiat-
ing to the left shoulder. The pain improves 
with sublingual nitroglycerin. Her vital signs 
are: temperature, 36.5°C; heart rate, 78 beats/
min; blood pressure, 160/100 mm Hg; and 
respiratory rate, 20 breaths/min. She is mildly 
diaphoretic. Cardiac examination reveals a reg-
ular rhythm. His lungs are clear to auscultation. 
The ECG demonstrates normal sinus rhythm 
with newly inverted T waves in the V4-V6, but 
no ST-segment elevation, and a normal correct-
ed QT interval. Continuous cardiac monitoring 
shows nonsustained polymorphic VT at 150 
beats/min. She remains alert without recurrent 
chest pain. While preparing her for cardiac 
catheterization, which of the following is the 
most appropriate management?
a.	 Adenosine
b.	 Ibutilide
c.	 Amiodarone
d.	 Defibrillation

3.	 A 57-year-old man presents to the ED with 
chest pain, palpitations, and confusion. His vi-
tal signs are: temperature, 36.1°C; heart rate, 
172 beats/min; blood pressure, 89/50 mm Hg; 
and respiratory rate, 20 breaths/min. He has 
normal respirations and a rapid, regular pulse. 
The ECG shows a WCT with QRS duration of 
162 milliseconds and left bundle branch block 
pattern. Which of the following is the most ap-
propriate initial management?
a.	 Procainamide
b.	 Amiodarone
c.	 Synchronized direct current cardioversion 

(DCCV)
d.	 Defibrillation

4.	 A 69-year-old woman with a history of 
myocardial infarction (MI), heart failure with 
severely reduced ejection fraction, and VT 
presents with palpitations and mild dyspnea 
on exertion. Her vital signs are: temperature, 
37.2°C; heart rate, 165 beats/min; blood 
pressure, 102/75 mm Hg; and respiratory 
rate, 18 breaths/min. Examination reveals 
jugular venous distension, rapid regular heart 
sounds, bibasilar rales, and 1+ bilateral lower 
extremity edema. The ECG shows a regular 
WCT at 165 beats/min with QRS duration of 
170 milliseconds and QRS with an upward 
right axis. Which of the following is the most 
appropriate initial management?
a.	 Adenosine
b.	 Procainamide
c.	 Amiodarone
d.	 Defibrillation
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9. 	 Emergency medical services bring a patient to 
the ED after a syncopal episode. The patient 
was recently started on ondansetron for 
vomiting. The initial ECG shows a QTc of 530 
milliseconds. Shortly thereafter, the patient 
develops polymorphic VT and is promptly 
defibrillated. Which of the patient’s home 
medications most likely contributed to this 
presentation through an additive effect with 
ondansetron?
a.	 Amlodipine
b.	 Quetiapine
c.	 Atorvastatin
d.	 Aspirin

10. 	You are called to evaluate a patient admitted 
for syncope. Cardiac monitoring shows a 
WCT at 180 beats/min. The patient's blood 
pressure is 100/60 mm Hg. The patient 
appears diaphoretic and reports chest 
pain and shortness of breath. Which of the 
following is the most appropriate next step in 
management?
a.	 Adenosine
b.	 Procainamide
c.	 Amiodarone
d.	 Synchronized DCCV

7.	 A 33-year-old man with a history of Wolff-
Parkinson-White syndrome and paroxysmal 
atrial fibrillation presents with palpitations 
and nausea. His vital signs are: temperature, 
37.0°C; heart rate, 220 beats/min; blood 
pressure, 130/90 mm Hg; and respiratory 
rate, 24 breaths/min. He is alert and oriented. 
Cardiac examination reveals an irregular 
tachycardia. His lungs are clear and his 
extremities are warm. Which of the following 
is the most appropriate initial management?
a.	 Adenosine
b.	 Procainamide
c.	 Amiodarone
d.	 Calcium chloride

8. 	 A 68-year-old man with a history of prior MI 
and and implantable cardioverter-defibrillator 
(ICD) placement presents after experiencing 
3 ICD shocks in the past 12 hours. While he 
is being placed on the monitor, he develops 
a WCT and cries out as he receives another 
shock. Which of the following is NOT an 
appropriate next step in management?
a.	 Cardiology consultation for catheter ablation
b.	 Propofol in preparation for synchronized 

DCCV
c.	 Isoproterenol
d.	 Esmolol
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Clinical Pathway for Medical Management of 
Stable, Irregular Wide Complex Tachycardia

Click here or scan for interactive pathway

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a patient’s individual 
needs. Failure to comply with this pathway does not represent a breach of the standard of care. 

Copyright © 2026 EB Medicine. www.ebmedicine.net. No part of this publication may be reproduced in any format without written consent of EB Medicine.

Class I
• Always acceptable, safe
• Definitely useful
• Proven in both efficacy and effectiveness

Level of Evidence:
• One or more large prospective studies 

are present (with rare exceptions)
• High-quality meta-analyses
• Study results consistently positive and 

compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence:
• Generally higher levels of evidence
• Nonrandomized or retrospective stud-

ies: historic, cohort, or case control 
studies

• Less robust randomized controlled trials
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or alternative 

treatments

Level of Evidence:
• Generally lower or intermediate levels 

of evidence
• Case series, animal studies, 

consensus panels
• Occasionally positive results 

Indeterminate
• Continuing area of research
• No recommendations until further 

research

Level of Evidence:
• Evidence not available
• Higher studies in progress
• Results inconsistent, contradictory
• Results not compelling

Class of Evidence Definitions
Each action in the clinical pathways section of Emergency Medicine Practice receives a score based on the following definitions. 

Patient presents with irregular WCT

Atrial fibrillation?a

Varying QRS morphology?

QRS morphology indicates 
baseline BBB?

Atrial fibrillation with BBB

Atrial fibrillation with  
pre-excitation syndrome

(eg, WPW)

Treatment:
• Ibutilide (Class II)
or
• Procainamide (Class II)

Varying QRS morphology?

Is baseline QTc 
prolonged?

Torsades de pointesb

Atrial fibrillation with  
rate-related aberrancy

Treatment:
• Diltiazem (Class II)
or
• Metoprolol (Class II)

Multifocal atrial tachycardia

Polymorphic VTb

Treatment (following 
defibrillation when indicated):

• Esmolol (Class II) or
metoprolol (Class II)

and/or
• Amiodarone (Class II)
and/or
• Lidocaine (Class II)

Treatment (following defibrillation when indicated):
• Magnesium (Class II)
and/or
• Pacing to prevent bradycardia (Class III)
and/or
• Isoproterenol (Class III)

Treat underlying cause

NO NO

NO

NO

NO

YES

YES

YES

YES

YES

aThe approach to atrial fibrillation can also be applied to atrial flutter with variable atrioventricular conduction.
bThis tachydysrhythmia should be considered unstable and treated with immediate defibrillation.
Abbreviations: BBB, bundle branch block; ECG, electrocardiogram; VT, ventricular tachycardia; WCT, wide complex tachycardia; WPW, Wolff-Parkinson-

White syndrome.
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Clinical Pathway for Initial Management of  
Stable, Regular Wide Complex Tachycardia

Click here or scan for interactive pathway

Patient presents with regular WCT

Give trial of adenosine.a  
Successful response?b,c

Ventricular tachycardia (likely)

Initiate treatment with 1 of the following:
•	 Synchronized DCCV (Class II) 
•	 Procainamide (Class II) 
•	 Sotalol (Class II) 
•	 Amiodarone (Class II)

Inferior P axis and/or  
short RP or PR interval

Junctional tachycardiaf

Treat underlying cause

Reversion to sinus rhythm

•	 AVNRT
•	 AVRT
•	 Atrial tachycardiad

•	 Outflow tract VTe

Abnormal P axis and/or morphology

Atrial tachycardia

Transient AV block

Underlying sinus tachycardia?

“Sawtooth” P

Atrial flutter

Treatment:
•	 Diltiazem (Class II)
or
•	 Metoprolol (Class II)

Treat underlying cause

NO

NO

YES

YES

Abbreviations: AV, atrioventricular; AVNRT, atrioventricular nodal re-entrant tachycardia; AVRT, atrioventricular re-entrant tachycardia; DCCV, direct 
current cardioversion; VT, ventricular tachycardia; WCT, wide complex tachycardia.

aAvoid use of adenosine in cases in which VT is probable (eg, evidence of AV dissociation).
bVT may respond to adenosine with transient ventriculoatrial block.
cThe character of response will help determine the underlying rhythm.
dAdenosine will terminate some atrial tachycardias.
eThis may require beta-adrenergic receptor antagonists to suppress recurrent episodes.
fThis may be seen in patients with enhanced AV nodal automaticity, digoxin toxicity, or myocarditis.

https://www.ebmedicine.net/topics/cardiovascular/emergency-medicine-wide-complex-tachycardia/clinical-pathway
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Points
• Using age in hours and a TSB level, the AAP 

recommends using the hour-specific nomogram 
(see Figure 3, page 5) to determine appropriate 
management and follow-up to reduce the risk of 
severe hyperbilirubinemia. 

• The presence of hyperbilirubinemia risk factors is 
used to help interpret the results of the hour-spe-
cific nomogram. Hyperbilirubinemia risk factors 
include:
ll		 A newborn nursery predischarge TSB in the 

high-risk zone
ll		 Jaundice observed in the first 24 hours
ll		 ABO incompatibility or other known hemo-

lytic disease
ll		 Gestational age 35 to 36 weeks
ll		 Previous sibling who received phototherapy
ll		 Cephalohematoma or significant bruising
ll		 Exclusive breastfeeding with excessive 

weight loss
ll		 Asian race

• The plotted results of the hour-specific nomo-
gram will classify neonates into a low-, low inter-
mediate-, high intermediate-, or high-risk zone 
for the development of severe hyperbilirubine-
mia. Neonates in the low- or low intermediate-
risk zones can be safely discharged home, while 
neonates in the high intermediate- or high-risk 
zones should have the TSB plotted on the pho-
totherapy and exchange transfusion nomograms. 
(See Figures 4 and 5, page 6.)

• The AAP recommends using the TSB plotted 
on the phototherapy and exchange transfusion 
nomograms (with neurotoxicity risk factors) to 
determine treatment with phototherapy and/or 
exchange transfusion, respectively.

• Neurotoxicity risk factors include:
ll		 Isoimmune hemolytic disease
ll		 G6PD deficiency
ll		 Asphyxia
ll		 Significant lethargy
ll		 Temperature instability
ll		 Sepsis
ll		 Acidosis
ll		 Albumin <3.0 g/dL

Pearls
ll		 Jaundice can be recognized by examination 

of the skin, sclera, and mucous membranes. 
The examination of the skin is best achieved 
by blanching the skin to reveal the color of the 
underlying skin. Jaundice is first observed in 
the face and progresses in a cephalocaudal 
direction. Visual estimation of jaundice is not 
recommended for estimation of TSB levels.

ll		 Physiologic jaundice usually begins on day 2 to 
3 of life, peaks around day 4 to 5, and usually 
resolves within 2 weeks. Breastfeeding jaundice 
overlaps with physiologic jaundice in the first few 
days of life. Breast milk jaundice appears after 
the first week of life, peaks in the second week, 
and can take up to 12 weeks to resolve. Visible 
jaundice that lasts longer than 2 to 3 weeks 
should raise concern for a pathologic etiology.

ll		 There are no current recommendations for 
diagnostic testing for ABE except for the clinical 
examination. ABE is characterized by lethargy 
and abnormal behavior, progressing to neonatal 
encephalopathy, opisthotonus, and seizures. 

Neonatal Hyperbilirubinemia: 
Recommendations for 
Diagnosis and Management in 
the Emergency Department

• When initiating phototherapy, double conven-
tional phototherapy may be more effective than 
single conventional phototherapy at reducing the 
mean TSB and duration of treatment. Conventional 
phototherapy plus fiberoptic phototherapy may 
be more effective than either alone at reducing 
bilirubin levels. There does not appear to be any 
additional benefit of triple therapy compared to 
double therapy.

• If the exchange transfusion nomogram recommends
exchange transfusion or if TSB is >25 mg/dL at
any time, it is a medical emergency, and the infant 
should be admitted. Immediate exchange transfu-
sion is recommended for any infant who is jaun-
diced and manifests the signs of ABE. Exchange
transfusion is associated with significant complica-
tions, so this procedure is reserved for neonates in a
neonatal intensive care unit.
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Points
• There are 6 broad categories of arthritis (with 

some overlap): (1) infectious, (2) degenerative, 
(3) autoimmune, (4) crystal deposition-related, 
(5) reactive, and (6) traumatic.

• Although joint pain has traditionally been 
thought of as either monoarticular or polyarticu-
lar, do not eliminate a disease based solely on 
these binary classifications, as some can present 
with single or multiple joints.

• The number of affected joints, their locations, 
and symmetry of distribution can help identify 
the cause of the joint pain. (See Table 2.)

• There are no disease-modifying treatments for 
osteoarthritis; symptom relief is the main focus. 
Intra-articular injections of corticosteroids or hyal-
uronic acid can be performed in the ED. 

• Pregnant and menstruating women and patients 
with a complement deficiency are most at risk for 
gonococcal arthritis. Antibiotic recommendations 
for gonococcal arthritis were updated by the 
CDC in 2020. 

• Consider post-infectious causes of joint pain: 
Lyme, Zika, chikungunya, dengue, human parvo-
virus, COVID-19, rheumatic fever, and genitouri-
nary and gastrointestinal infections. 

• Autoimmune and systemic rheumatic disease can 
present as monoarticular or polyarticular disease. 

• Patients with rheumatoid arthritis are at greater 
risk for septic arthritis and sepsis, due to abnor-
mal joint structure and immune suppression.

• In patients with gout, serum uric acid can be 
normal or elevated, and they may have effusions 
and fever; however, a history of gout does not 
rule out cellulitis or a septic joint.

• Pain control is critical for patients with gout; first-
line therapy is NSAIDs. A low-dose regimen of 
colchicine can be an alternative, or a short course 
of oral systemic corticosteroids. 

• Emergency clinicians should counsel patients 
with gout on alcohol use and dietary modifica-
tion, as well as consultation and follow-up for 
urate-lowering therapies. 

Pearls

• Do not wait for films or results of blood tests 
before performing arthrocentesis; there is no 
blood test that can safely put septic arthritis 
below the threshold for arthrocentesis. 

• Do not wait for results of arthrocentesis to start 
pain medication.

• See Table 1 for clues to diagnosis for the 6 
types of arthritis.

• Immune-suppressed patients and patients with 
prosthetic joints may have different signs and 
symptoms and may require specific testing.

• If Lyme disease is untreated, within 6 months 
of early disseminated disease, 50%-60% will 
develop asymmetric arthritis.

• X-rays should be obtained for all patients pre-
senting with new-onset, acute joint pain.

• Arthrocentesis should be performed on all 
patients when infection is suspected or for 
patients with a chronically painful prosthesis.

Septic Arthritis
• Septic arthritis should always be on the differential 

for acute joint pain, as morbidity and mortality is 
high for this disease.

• Bacteremia with hematogenous spread is the most 
common cause of septic arthritis.

• Risk factors include IV drug use, alcoholism, dia-
betes, immunocompromise, chronic arthritis, low 
socioeconomic status, and history of a prosthetic 
joint. See Table 4 for Historical Risk Factors.

• It can present with subtle symptoms, especially in 
immune-suppressed and elderly patients.

• It is polyarticular in 15%-20% of cases.
• It has a low sensitivity for fever; in fact, the pres-

ence of fever decreases its likelihood.
• Patients with prosthetic joints are at risk for septic 

arthritis, and the diagnostic thresholds of synovial  
cell counts is lower. 

• All patients with septic arthritis should be hospital-
ized for parenteral antibiotics, surgical drainage as 
required, and pain control. 

Diagnosis and Management 
of Acute Joint Pain in the 
Emergency Department

When five minutes 
can mean a world 

of difference in 
the ED…

…Make it five minutes well spent.
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Points
• Wide complex tachycardia (WCT) is defined as a 

tachydysrhythmia with QRS duration ≥120 mil-
liseconds. The primary diagnostic distinction is
ventricular tachycardia (VT) versus supraventricular
tachycardia (SVT) with aberrancy.

• WCT may result from metabolic or toxicologic 
causes, including hyperkalemia (see Figure 1) and 
sodium-channel blocker toxicity; these etiologies 
should be considered during initial evaluation.

• VT is the most common cause of WCT in adults 
and should be strongly considered in patients 
with structural heart disease or prior myocardial 
infarction unless an alternative diagnosis is 
clearly established.

• Evaluation of WCT requires integration of clini-
cal context, rhythm regularity, and electrocar-
diogram (ECG) features to narrow the differen-
tial diagnosis. (See Table 1.)

• Antidromic atrioventricular (AV) re-entrant 
tachycardia in Wolff-Parkinson-White syndrome 
presents as a WCT due to anterograde conduc-
tion over an accessory pathway and may closely 
mimic monomorphic VT. (See Figure 3.)

• ECG findings that favor VT include extreme axis 
deviation (see Figure 5), precordial concor-
dance (see Figure 6), AV dissociation (see Fig-
ure 7), and capture and fusion complexes (see 
Figure 8), which increase diagnostic specificity.

• For patients with baseline bundle branch block, 
SVT may present as WCT, and rate-related QRS 
morphology changes can complicate distinction 
from VT.

• Pre-excited atrial fibrillation presents as an ir-
regular WCT with very rapid ventricular rates and 
beat-to-beat variability in QRS width, and may 
be difficult to identify.

• Adenosine may assist in clarifying rhythm diag-
nosis in undifferentiated stable, regular WCTs, by 
terminating or revealing an SVT with aberrancy.

• ECG-based diagnostic algorithms for WCT 
demonstrate variable accuracy, reinforcing the 
importance of systematic interpretation rather 
than reliance on a single rule.

Pearls
ll		 Adenosine is safe and may be therapeutic in

patients with stable, regular WCT.
ll	 Physical examination findings such as cannon

A waves may support AV dissociation, but
examination on its own is not sufficiently
sensitive to exclude VT.

ll	 Avoid AV–nodal-blocking agents in atrial
fibrillation with pre-excitation, as preferential
conduction over an accessory pathway
may result in rapid ventricular rates and
hemodynamic compromise.

ll	 For patients with implantable cardiac devices,
device interrogation may help clarify the
tachydysrhythmia mechanism after stabilization.

ll	 Artificial intelligence–assisted ECG
interpretation is an emerging tool that may
support rhythm classification in WCT, but
it does not replace clinical judgment and
systematic ECG analysis.

Wide Complex Tachycardia in 
the Emergency Department: 
An Updated Approach to 
Diagnosis and Management

• Pacemaker-mediated tachycardia occurs when a
dual-chamber pacemaker forms part of a re-entry
circuit, resulting in a paced WCT generated by
retrograde conduction through the AV node and
repeated ventricular pacing.

• For stable monomorphic WCT presumed to be
VT, procainamide may be associated with higher
rates of tachydysrhythmia termination and fewer
adverse events compared with amiodarone in
appropriate patients.

• Electrical therapy (eg, synchronized cardioversion
or defibrillation) is appropriate when WCT is refrac-
tory to pharmacologic therapy or when clinical
status deteriorates.

• Synchronized cardioversion is indicated for pa-
tients with WCT and hemodynamic instability (eg,
hypotension, altered mental status, ischemic chest
pain, shock, or acute heart failure).

• Hospitalization is appropriate for patients with VT or
diagnostic uncertainty, while selected patients with
clearly identified SVT and reassuring evaluation may
be considered for discharge with follow-up.
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