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, Abstract—Background: Atrioventricular-nodal-reentry
tachycardia (AVNRT) is a form of supraventricular tachy-
cardia (SVT) that is relatively common in the emergency
department (ED). It is rarely indicative of underlying elec-
trical or structural pathology. Objective: This review evalu-
ates the literature and controversies concerning treatment
of AVNRT in the ED. Discussion: For treatment of
narrow-complex tachycardia, Advanced Cardiovascular
Life Support guidelines recommend the use of vagal maneu-
vers, followed by adenosine. Recent literature suggests that
nondihydropyridine calcium channel blockers, such as
verapamil and diltiazem, may be as effective as adenosine,
without the negative short-term side effects.Multiple studies
have demonstrated that although adenosine is rapid acting,
there is no statistically significant difference in conversion
rate between adenosine and calcium channel blockers.
Both medications result in a conversion rate above 90%,

but there are significantly more minor adverse effects,
such as flushing or chest discomfort, with adenosine. Cal-
cium channel blockers are a viable option for treatment
for AVNRT, especially in refractory states. Beta-blockers
have been evaluated but should not be used routinely due
to lower efficacy. AVNRT is the most common tachydysr-
hythmia in pregnancy, and vagal maneuvers and adenosine
are first line. Electrical cardioversion should be utilized for
hemodynamically unstable patients. Most patients with
AVNRT may be discharged with appropriate follow-up.
Conclusion: Several studies demonstrate that nondihydro-
pyridine calcium channels (verapamil and diltiazem) are
equally as efficacious as adenosine in converting AVNRT
to sinus rhythm, without the negative (albeit short-lived)
side effects. If given over 20 min, the risk for hypotension
is low. Published by Elsevier Inc.
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INTRODUCTION

Supraventricular tachycardia (SVT) is a broad term that
encompasses tachydysrhythmias generated ‘‘supra’’
(above) ‘‘ventricular’’ (the ventricles), specifically from
any point proximal to the bundle of His (1). The term
‘‘SVT’’ is commonly used synonymously with
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atrioventricular-nodal-reentry tachycardia (AVNRT).
However, SVT encompasses AVNRT, atrioventricular
re-entrant tachycardia, atrial tachycardia, atrial fibrilla-
tion, atrial flutter, and multifocal atrial tachycardia (2).
This review will focus on management of AVNRT.

AVNRT is a regular, narrow-complex tachycardia
with a ventricular rate higher than 160 beats/min, but
< 220 beats/min (2). It is the most common cause of
palpitations in patients with structurally healthy hearts,
and its presence alone is rarely indicative of underlying
pathology (1,3). Patients with AVNRT typically present
with rapid-onset, regular palpitations, sometimes with
shortness of breath, anxiety, and light-headedness (3).
Chest pain is not usually present, but it may occur in
patients with underlying coronary artery disease or
true ischemia (1). Although AVNRT can occur sponta-
neously, it is often provoked by physical activity,
emotional stress, hyperthyroidism, or the use of stimu-
latory substances (e.g., caffeine, alcohol, amphet-
amines) (1,2).

METHODS

This review focuses on treatments for AVNRT. A litera-
ture search for studies including ‘‘supraventricular tachy-
cardia,’’ ‘‘narrow complex,’’ ‘‘tachydysrhythmia,’’
‘‘atrioventricular re-entrant tachycardia,’’ ‘‘atrial tachy-
cardia,’’ ‘‘atrial fibrillation,’’ ‘‘atrial flutter,’’ ‘‘multifocal
atrial tachycardia,’’ ‘‘Valsalva,’’ ‘‘adenosine,’’ ‘‘calcium
channel blocker,’’ and ‘‘beta-blocker’’ was conducted of
PubMed, EBSCO, and Google Scholar. Studies were
included through author consensus.

DISCUSSION

Pathophysiology of AVNRT

Understanding the pathophysiology is essential to mak-
ing an informed decision regarding AVNRT treatment.
The name is descriptive, as the dysrhythmia arises sec-
ondary to a re-entry circuit within the atrioventricular
(AV) node, generally in the presence of normal electrical
conduction distal to the AV node. Because the ventricles
are able to depolarize at a normal speed, the electrocar-
diogram (ECG) will demonstrate narrow complex QRS,
with normal morphology (1). Wide-complex AVNRT
can occur in patients with preexisting bundle branch
blocks. On the ECG, P-waves are usually either buried
in the QRS complex or appear retrograde to the QRS
complex. Diffuse ST depressions may be seen; however,
these depressions are rate-dependent and should resolve
with reversion of AVNRT to normal sinus rhythm. If
the ST depressions persist and are new (compared with
previous ECG) after return to normal sinus rhythm, the

patient requires admission and further evaluation for car-
diac ischemia.

To appropriately treat AVNRT, one must disrupt the
cycle of refractory pathways that results in the re-entry
circuit within the AV node. AVNRT is usually highly
responsive to agents that either block or slow conduction
through the AV node. Several agents are able to achieve
this purpose.

Treatment Options

There are several treatment options, demonstrated in
Table 1. Figure 1 displays an algorithm for AVNRT man-
agement. Per Advanced Cardiovascular Life Support
(ACLS) and American Heart Association (AHA) guide-
lines, the first-line treatment for stable AVNRT includes
vagal maneuvers, such as Valsalva or carotid sinus mas-
sage. These maneuvers effectively achieve cardioversion
in approximately 28% of patients (5). However, perform-
ing ‘‘modified Valsalva maneuvers’’ greatly improves the
efficacy of nonpharmacologic AVNRT treatment. The
idea was first proposed and studied in 2010. A retrospec-
tive review found the conversion rate with the standard
maneuver to be 5.3%. A prospective analysis of 19 pa-
tients with AVNRTwas then conducted, in which partic-
ipants were placed in the Trendelenberg position and
instructed to blow into a syringe for 15 s (6). Per study re-
sults, patients who performed the modified maneuver
demonstrate a 32% conversion rate, compared with
5.3% in the control group (6).

Efficacy further increases when using the ‘‘modified
Valsalva’’ technique described in the REVERT trial
(7). The REVERT trial was a randomized controlled,
parallel-group trial that included 433 participants and
compared the standard Valsalva maneuver with the
‘‘modified Valsalva maneuver.’’ In the modified maneu-
ver, each patient was placed with the head of the bed at a
45� angle. After the patients performed a ‘‘standardized
strain’’ (forced expiration into a syringe) for 15 s, they
were laid flat, and their legs were raised to 45� for
15 s. They were then returned to a semi-recumbent posi-
tion for 45 s. The initial study demonstrates successful
conversion to sinus rhythm in 43% of patients
(compared with 17% in the control group), with a num-
ber needed to treat of 3 (7,8). Since the REVERT trial
was published in 2015, a limited number of case
studies corroborate the results (9). In addition, one ran-
domized control trial, which was performed in 2017 and
included 56 patients, validates the findings of the orig-
inal study (10).

If vagal maneuvers fail, current AHA guidelines
recommend the use of adenosine, which slows conduc-
tion at the AV node (4,11). Adenosine is initially
administered as 6 mg i.v. rapid-push bolus through a
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