
November 2020 VOL. 26, NO. 11

AUTHORS 

Harvey S. Hahn, MD, FACC, 
Cardiovascular Fellowship Training 
Program and Co-Director, KPN CV 
Quality, Kettering Medical Center; 
Associate Professor of Clinical 
Medicine, Wright State University 
Boonshoft School of Medicine, 
Kettering, OH, and Loma Linda 
University, Loma Linda, CA

Paul Obeng-Okyere, MD, Chief 
Physician Resident, Kettering 
Medical Center; Clinical Instructor, 
Wright State University Boonshoft 
School of Medicine, Kettering, OH

PEER REVIEWER 

David Rosenthal, MD, Clinical 
Fellow, Electrophysiology, School  
of Medicine, UCSF Medical Center, 
San Francisco, CA 

STATEMENT OF FINANCIAL DISCLOSURE
To reveal any potential bias in this publication, and in accordance 
with Accreditation Council for Continuing Medical Education guide-
lines, Dr. Wise (editor) reports he is involved with sales for CNS 
Vital Signs and Clean Sweep. Dr. Hahn (author), Dr. Obeng-Okyere 
(author), Dr. Rosenthal (peer reviewer), Mr. Schneider (editor), Ms. 
Mark (executive editor), Ms. Coplin (editorial group manager), and 
Ms. Johnson (accreditations director) report no financial relation-
ships with companies related to the field of study covered by this 
CME activity.

ReliasMedia.com

Diagnosis and Management  
of Supraventricular Tachycardia

Introduction
Supraventricular tachycardia (SVT) is a common medical condition. Diagnosis 

and treatment often occur simultaneously. Rapid diagnosis can be achieved by 
a stepwise, logical approach that can be easily learned, remembered, and then 
deployed at the bedside. To a great degree, long-term treatment options depend 
on the history of symptoms and the patient’s desire, rather than on the specific 
type of SVT. 

SVT affects every specialty in medicine, including primary care, obstetrics, 
and surgery, and is a common problem not only in general cardiology, but also in 
adult congenital heart disease. Accurate diagnosis of SVT guides acute treatment. 
Although many doctors are good at pattern recognition on electrocardiograms 
(ECGs), having a methodical approach to think through SVT is extremely help-
ful. This article will lay out a stepwise method to diagnose and thus treat SVT.

Definition and Clinical Presentation of SVT
Generally, SVT is defined as a rhythm with a heart rate greater than 100 beats 

per minute (bpm) and a QRS width less than 120 msec. However, in certain 
instances, SVT can present with a QRS width greater than 120 msec if there is 
underlying bundle branch block or the SVT is aberrantly conducted. In contrast, 
by definition, wide complex tachycardia (WCT) has a heart rate greater than  
100 bpm but a QRS duration of greater than 120 msec, with the most concerning 
diagnosis being ventricular tachycardia. 

The incidence of SVT is about 2.25/1,000 persons. Women are twice as likely 
as men to have SVT. Atrioventricular reentry tachycardia (AVRT) is a type of 
SVT most common in young patients, whereas in patients older than age 65 
years, atrial tachycardia (AT) is the type of SVT most commonly found.1

The clinical presentation is varied. Patients may present from completely 
asymptomatic to feeling palpitations to post-syncopal.2 (See Figure 1.) Syncope as 
the initial presentation of SVT is rare, representing only 4% of cases. Palpitations 
and chest pain are more common (22% and 5%, respectively). SVT often can 
be misdiagnosed as panic attacks.3 Sudden cardiac death is extremely rare as an 
initial presentation and accounts for only 0.2% of cases. An unusual but common 
clinical complaint is polyuria. Most likely, this occurs as the result of atrial stretch 
and increased B-type natriuretic peptide production stimulating diuresis.4

SVT can occur spontaneously or can be triggered by several mechanisms. 
Increased adrenergic stimulation from dehydration, sepsis or other acute ill-
ness, cocaine (less than 1% incidence), and even energy drinks all can induce 
SVT.5,6 Another common mechanism is increased intracardiac pressures and 
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EXECUTIVE SUMMARY
The incidence of supraventricular tachycardia (SVT) is about 2.25/1,000 persons. Women are twice as likely as men to have SVT. SVT is 
defined as a rhythm with a heart rate greater than 100 beats per minute and a QRS width less than 120 msec.

 z Atrioventricular reentry tachycardia (AVRT) is a type of SVT 
most common in young patients, whereas in patients older 
than age 65 years, atrial tachycardia (AT) is the type of SVT 
found most commonly.

 z The clinical presentation of SVT is varied, from completely 
asymptomatic to feeling palpitations and chest pain to post-
syncopal. SVT often can be misdiagnosed as panic attacks. An 
unusual but common clinical complaint is polyuria. 

 z Vagal maneuvers, including carotid massage, cold immersion, 
or Valsalva maneuver, have long been used not only to treat 
SVT but also to help diagnose it. 

 z Any pharmacologic intervention that acts on the 
atrioventricular node can have a similar therapeutic effect 
by terminating the reentry SVT or helping to diagnose it by 
unmasking P waves. The most common medications used 
today are adenosine, diltiazem, verapamil, and esmolol. 

 z Although oral agents are not the preferred treatment for 
acute SVT, they are highly useful in the chronic treatment and 
prevention of recurrent SVT. Calcium channel blockers, such 
as diltiazem and verapamil, are well tolerated and can serve to 
both prevent SVT and control blood pressure.

atrial stretch from conditions such as 
pulmonary embolism, myocardial infarc-
tion, congestive heart failure, or valvular 
stenosis or regurgitation. SVT also can 
occur in healthy patients without sig-
nificant structural heart disease. SVT 
is becoming an increasing problem in 
adult congenital patients not only as 
the result of primary abnormalities of 
the atria themselves, but also because 
of increased atrial pressures over time, 
leading to atrial dilation and, finally, to 
SVT. Overall, the prevalence in adult 
congenital heart disease is around 10%, 
but it increases with age. In one study, 
the prevalence of SVT in the adult con-
genital disease population was as high as 
38% by age 50 years.7,8 In a similar man-
ner, pregnancy is associated with SVT 
because of increased volume status and 
cardiac chamber stretch. The incidence 
has been reported to be around 8%, but 
SVT in this condition has not been well 
studied.9 

The physical examination of a patient 
in SVT also is varied. Other than 
an elevated heart rate, the rest of the 
examination often is completely normal. 
Blood pressure can be normal, low, or 
elevated depending on the trigger and 
the patient’s response to the tachycardia. 
The patient may or may not have any 
signs of congestive heart failure (gallops, 
rales, elevated jugular venous pressure). 
One interesting finding is denoted as 
“frog sign,” which may occur during 
atrioventricular nodal reentry tachy-
cardia (AVNRT), where the atria fire 
against a closed tricuspid valve causing 
regular cannon A waves in the jugular 
vein.10 This gives the appearance of a 
billowing neck, hence the name “frog 
sign.” Regular cannon A waves also can 
occur in ventricular tachycardia, but the 
ECG would demonstrate a wide QRS 
complex.

Sinus tachycardia: Strictly taking 
prevalence into account, this is the most 

common SVT. Multiple triggers can 
lead to sinus tachycardia, from simple 
stress, hypovolemia (dehydration, blood 
loss, sepsis), fever, stimulants (caffeine, 
cocaine, methamphetamine), or the 
stress of any severe illness. Inappropriate 
sinus tachycardia is defined by a resting 
heart rate greater than 100 bpm or an 
average heart rate greater than 90 bpm 
in a 24-hour period with no underlying 
cause.11

Sinus node reentrant tachycardia: 
This is a rare condition (less than 5% of 
all SVT) in which the reentry involves 
the sinus node itself.12 Unlike sinus 
tachycardia, sinus node reentrant tachy-
cardia starts and ends suddenly. 

AVNRT: The most common 
pathologic regular SVT is AVNRT.13 
AVNRT accounts for up to 60% of the 
regular sustained SVTs. Seventy percent 
of patients are female.14 Up to 80% of 
humans possess dual atrioventricular 
(AV) nodal physiology, meaning they 

Figure 1. Supraventricular Tachycardia (SVT) as a Cause of Syncope

Telemetry strip showing acute drop in blood pressure and pulsus alternans in a systolic heart failure patient who went into 
SVT. The bottom line is the arterial line tracing.

http://ReliasMedia.com


ReliasMedia.com Primary Care Reports / November 2020     127

have both a slow and a fast pathway.15 
These pathways not only conduct from 
atria to ventricles, but also retrograde 
from the ventricles to the atria, thus 
forming a potential reentrant circuit. 
Common AVNRT often is initiated by 
a well-timed premature atrial contrac-
tion (PAC), resulting in conduction 
block in the fast pathway, and antegrade 
conduction using the slow pathway, fol-
lowed by retrograde activation up the 
fast pathway and initiation of tachycar-
dia. On the 12-lead ECG, this some-
times can be seen with a PAC, followed 
by a prolonged PR interval (antegrade 
conduction down the slow pathway), 
followed by initiation of a short RP 
tachycardia.

AVRT: AVRT is a reentrant tachy-
cardia that uses the AV node and also 
requires a bypass tract. Usually, ortho-
dromic AVRT is a narrow complex 
tachycardia because the impulse travels 
anterogradely down the AV node and 
then retrogradely up the accessory 
pathway. 

However, in antidromic AVRT, the 
impulse travels anterogradely down the 
bypass tract, creating a wide complex 
QRS before traveling retrogradely up 
the AV node. About 25% of SVTs 
involve the use of a bypass tract.16 

Junctional tachycardia: This occurs 
commonly in children or in postopera-
tive patients with high adrenergic tones. 
However, it also can occur as a result 
of a drug overdose, such as digoxin.17,18 
Junctional tachycardia resulting from a 
drug overdose typically is self-limited 
and is treated by stopping the offending 
agent. 

Paroxysmal atrial tachycardia (PAT): 
PAT represents 15% of all SVT. A pre-
viously common arrhythmia was PAT 
with block that typically was associated 
with digoxin toxicity.19,20 Atrial tachy-
cardia is more common in older patients 
with structurally abnormal atria, but like 
all SVTs, it can occur in any age group. 

Multifocal atrial tachycardia 
(MAT): By definition, MAT is diag-
nosed when the heart rate is above  

100 bpm, the overall rate is irregular, 
and there are at least three well-defined 
P wave morphologies present. The two 
related diagnoses are AFib and wander-
ing atrial pacemaker (WAP). Often, it is 
hard to discern MAT from AFib, espe-
cially if the AFib has coarse F waves. 
In MAT, there should be at least three 
different, but repetitive, P waves seen 
throughout the ECG tracing. WAP by 
definition has a heart rate of less than 
100 bpm, so it is much easier to dis-
criminate from MAT. 

Although both MAT and WAP pri-
marily occur in elderly patients, their 
mechanisms are different. Typically, 
WAP is seen with a high vagal tone, 
allowing different atrial foci to usurp 
control of the atrium.21 MAT results 
from increased stimulus and stress, 
causing increased firings from multiple 
atrial foci, causing a more AFib-like 
condition.22 The underlying mechanisms 
and differences in these two rhythms 
are important to remember, since when 
MAT is rate controlled (heart rate 

Table 1. Differential  
Diagnosis of SVT

Irregular SVT

• AFib (very common)
• Atrial flutter with variable block 

(very common)
• MAT (uncommon)

Regular SVT

• Sinus tachycardia (very common) 
and innappropriate sinus 
tachycardia (rare)

• AVNRT, common type (very 
common)

• AVNRT, uncommon type 
(uncommon)

• Atrial flutter with stable block 
(very common)

• AVRT (common)
• PAT (common in the elderly)
• Junctional tachycardia (rare)

SVT: supraventricular tachycardia; AFib: 
atrial fibrillation; AVNRT: atrioventricular 
nodal reentry tachycardia; MAT: 
multifocal atrial tachycardia; AVRT: 
atrioventricular reentry tachycardia; PAT: 
paroxysmal atrial tachycardia

Figure 2. Flow Diagram for the Diagnosis of SVT

SVT: supraventricular tachycardia; AV: atrioventricular; MAT: mutifocal atrial tachycardia; 
AVNRT: atrioventricular nodal reentry tachycardia; AVRT: atrioventricular reentry 
tachycardia

Long RP
• Sinus tachycardia
• Inappropriate ST
• AVNRT, uncommon type
• AVRT
• Atrial tachycardia

Regular

Short RP
• AVNRT, common type
• Junctional tachycardia

Irregular

• Atrial fibrillation
• Atrial flutter with variable AV block
• MAT
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below 100 bpm), that does not mean the 
patient now has WAP.

Atrial flutter will be discussed only 
briefly, since often it does present as 
a regular SVT. Since the typical atrial 

flutter atrial rate is 300 bpm, the ventric-
ular response often is 150 bpm because 
of the 2:1 AV nodal block. Atrial flutter 
should be suspected in any narrow com-
plex tachycardia at a heart rate around 
150 bpm.

Diagnosis of SVT
The diagnosis of SVT can be accom-

plished by using a stepwise approach. 
The use of several filters can greatly 
reduce the number of differential diag-
noses in each group. (See Figure 1 and 
Table 1.)

The first major filter is whether the 
rhythm is irregular or regular. Irregular 
SVTs include AFib, atrial flutter with 

variable block, and MAT. AFib is the 
most common sustained abnormal 
SVT. For more information on AFib 
or flutter, see the November 2019 and 
December 2019 issues of Primary Care 
Reports.

The regular SVTs include sinus 
tachycardia (the most common SVT), 
AVNRT, AVRT, PAT, and junctional 
tachycardia. 

Regular SVTs can be classified fur-
ther, or subdivided, into those with 
a short RP tachycardia or a long RP 
tachycardia. Short RP tachycardias are 
limited to the common type of AVNRT, 
AVRT, or junctional tachycardia. Long 
RP tachycardias include uncommon 

Figure 3. Atrioventricular 
Nodal Reentry  
Tachycardia (AVNRT)

Common Type

Down the slow pathway, up the 
fast pathway, leading to a short 
R to P interval. Hence, a short RP 
tachycardia.

Uncommon Type

Down the fast pathway, up the slow 
pathway, leading to a long  
R to P interval. 

Most people have dual atrio-
ventricular nodal physiology, two 
pathways that can conduct in 
both directions. In common type 
AVNRT, the impulse goes down 
the slow pathway and back up the 
fast pathway. In uncommon type 
AVNRT, the impulse goes down the 
fast pathway and back up the slow 
pathway.

Figure 4. Atrioventricular Nodal Reentry Tachycardia

Common Type

Uncommon Type

Examples of common and uncommon type AVNRT. The top ECG shows a short 
RP tachycardia consistent with the common type of AVNRT. The arrows denote 
retrograde P waves that are close to the preceding R wave (short RP interval). 
The bottom ECG shows uncommon AVNRT. The arrows denote the retrograde P 
waves farther away from the R wave (long RP interval).
AVNRT: atrioventricular nodal reentry tachycardia; ECG: electrocardiogram 
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type AVNRT. Atrial tachycardia tra-
ditionally is a long RP tachycardia, 
although the RP interval can vary occa-
sionally. As the term suggests, long RP 
tachycardias have a longer RP length 
than the next PR length. (See Figure 2.) 
Determining whether the RP interval is 
long or short necessitates finding the P 
waves. In short RP tachycardias, P waves 
can be obscured (“buried”) by the QRS 
complex itself or often are seen right 
after the QRS complex. Since they are 
retrograde, typically they are inverted 
and appear as “pseudo S waves.” (See 
Figures 3 and 4.) Short RP tachycardias 
are almost diagnostic for the common 
type of AVNRT, since junctional tachy-
cardia is so rare. Short RP tachycardia 
also can be diagnostic for AVRT, but the 
RP interval often is slightly longer than 
in AVNRT because the atria are acti-
vated in series as opposed to activated in 
parallel in AVNRT. 

Although the critical exercise in diag-
nosing SVT is finding P waves, this is 
not always possible. Fortunately, there 
are ways to treat and diagnose SVT 
simultaneously. 

Acute Treatment
Vagal maneuvers have long been used 

not only to treat but to help diagnose 
SVT. Carotid massage, cold immersion, 
or Valsalva maneuver can increase vagal 
tone, slow conduction within a reentry 
circuit, and, thus, terminate the SVT. 
These interventions are only success-
ful 19% of the time.23 If the change in 
vagal tone is not enough to terminate, 
it often is strong enough to reduce AV 
conduction. This allows for a slow down 
of the ventricular response, allowing for 
the appearance of P waves, which can 
be used to diagnose the specific SVT. A 
new way to improve the effectiveness of 
these maneuvers is to add a passive leg 
lift. In the REVERT study, lifting the 
legs of the patient increased the conver-
sion rate from 17% to 43%.24

Likewise, any pharmacologic inter-
vention that acts on the AV node can 
have a similar therapeutic effect by ter-
minating the reentry SVT or helping to 
diagnose it by unmasking P waves.25 (See 
Figure 5.) It is important to note that if 
SVT terminates with vagal maneuvers 
or AV nodal blocking agents, it suggests 
that the SVT involves the AV node 

Figure 5. Unmasking P Waves
Panel A: Atrial Flutter with 2:1 Atrioventricular Block

Panel B: Atrial Flutter with Variable Atrioventricular Block

Panel C: Atrial Tachycardia

Panel D: Valsalva-Inducing Intermittent 2:1 Atrioventricular Block

Panel A shows a rapid supraventricular tachycardia. After rate control agents are 
administered, atrial flutter waves clearly can be seen in Panel B. Panel C shows a 
long RP tachycardia. Panel D shows intermittent 2:1 atrioventricular block with 
the Valsalva maneuver, confirming this is atrial tachycardia.
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(AVNRT or AVRT) as opposed to atrial 
tachycardia, flutter, or fibrillation. While 
some atrial tachycardias can terminate 
with adenosine, more commonly the 
atrial tachycardia will continue while 
unmasking P waves during AV block. If 
an SVT continues and AV block occurs 
during treatment with adenosine, AVRT 
and AVNRT typically are excluded. The 
most common medication used today is 
intravenous (IV) adenosine. Adenosine 
infusion gave additional diagnostic 
information in 25% of the cases in one 

study.26 This is done by the rapid push 
of 6 mg or 12 mg of IV adenosine to 
block the AV node and terminate reentry 
SVTs. The conversion rate for adenosine 
is 57% for the 6 mg dose vs. 93% for 
the 12 mg dose. Heart block is a com-
mon, but short-lived, side effect of IV 
adenosine.27 Other typical side effects 
include transient chest pain, dyspnea, 
flushing, and headache. For comparison, 
the standard slowly infused dose for 
pharmacologic stress testing is 140 mcg/
kg per minute given over six minutes.28 

Adenosine infusion for stress testing 
mostly has been replaced by regadenoson 
bolus dosing because of ease of use. The 
key benefit of adenosine is its short half-
life (seconds), allowing for transient AV 
block to resolve quickly with transient 
symptoms. 

IV calcium channel blockers, such as 
diltiazem and verapamil, have become 
a mainstay of the acute treatment of 
SVT. Diltiazem, especially, has become 
very popular in the acute and emergency 
room (ER) setting and is highly effective. 
Conversion rates of up to 98% have been 
reported.29 Convenience probably is a 
factor, since diltiazem comes in preloaded 
syringes that can be given rapidly. Typical 
bolus doses of 5 mg up to 20 mg can be 
given. A diltiazem drip also is readily 
available for use. It is less of a negative 
inotrope than verapamil and is well toler-
ated, similarly to metoprolol.30 Calcium 
channel blockers, particularly diltiazem, 
in general should be given with caution 
in patients with systolic heart failure but 
can be given acutely. 

IV esmolol is a B1 and B2 receptor 
blocker that also can be used to treat 
SVT acutely. The drawbacks include a 
more complicated dosing protocol (mcg/
kg/min) than IV diltiazem (mg/hour), 
and it is significantly less effective. Like 
adenosine, the major advantage of esmo-
lol is the rapid metabolism (minutes). 
The infusion can be used for diagnostic/
treatment purposes and then can be 
reversed rapidly by stopping the infusion 
if side effects occur. This is a benefit over 
IV diltiazem or other IV beta-blockers. 
In a small study of 32 patients, IV diltia-
zem converted all patients, but esmolol 
converted only 25%.31 Typically, cost is a 
factor, since esmolol commonly is more 
expensive than diltiazem. 

Other IV beta-blockers, such as meto-
prolol or labetalol, also can be used to 
treat SVT acutely. Commonly, metopro-
lol is given, and most medical personnel 
are very familiar with its use. It can be 
used in an intermittent dosing strategy if 
it does not convert the SVT after initial 
administration. 

IV labetalol also can be used but has a 
weaker effect on AV nodal blocking and 
a greater effect on blood pressure because 
of its alpha blocking properties. This 
makes it less ideal in the patient who will 
require repeated doses.

Table 2. Acute Treatment of SVT

Treatment Typical Dose Advantages Disadvantages

Vagal maneuvers 
with or without 
leg lift

• Easy to do
• Low risk of 

side effects

• Low effectiveness

IV adenosine 6 mg or 12 mg  
IV push

• Effective
• Fast onset
• Short half-

life

• Headache, 
flushing, shortness 
of breath

IV diltiazem 5 mg to 20 mg  
IV push

• Effective
• Easy to 

administer
• IV drip 

can be 
continued

• Hypotension

IV metoprolol 5 mg IV push • Effective
• Repeat 

dosing can 
be done

• Hypotension

IV digoxin 0.125 mg to 1.0 mg 
IV push

• Slow onset
• Toxicity 

and narrow 
therapeutic 
window

• Levels are 
increased with 
amiodarone 

IV esmolol 50 to 300 
micrograms/kg/min

• Low effectiveness
• Complex dosing

Etripamil nasal 
spray

70 mg, 105 mg, or 
140 mg

• Effective
• Rapid onset

• Still in clinical trials

Synchronized 
cardioversion

50 J synchronized 
countershock

• Effective • Sedation required
• More involved  

setup
• All typical 

complications  
of cardioversion

SVT: supraventricular tachycardia; IV: intravenous
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IV digoxin is not an ideal choice for 
acute SVT. Its inotropic effects come 
from inhibiting the cellular sodium/
potassium pump, leading to an increase 
in intracellular calcium and greater con-
tractile force. As far as its effect on the 
AV node, it works indirectly by increas-
ing vagal tone, which may already be 
low in acutely ill patients, and may be 
difficult to raise.32

Oral calcium blockers, beta-blockers, 
and digoxin also can be used in SVT. 
Typically, oral agents take too long to 
be absorbed and become bioavailable, 
making them less attractive as acute 
agents. A new medication that can be 
delivered via nasal spray has been shown 
to be very effective in terminating SVT 
in Phase I and Phase II clinical trials. 
Etripamil, a self-administered, intranasal 
calcium channel blocker, converted SVT 
in 65% to 95% of the patients, depend-
ing on the study dose given in a Phase II 
clinical trial.33 The median time to con-
vert to sinus rhythm was three minutes. 
There was only a significant blood pres-
sure drop in the highest dose tested. It 
remains to be seen if this will continue 
to show promise in further clinical trials.
(See Table 2.)

Chronic Treatment
Although oral agents are not the 

preferred treatment for acute SVT, they 
are highly useful in the chronic treat-
ment and prevention of recurrent SVT. 
Calcium channel blockers, such as dil-
tiazem and verapamil, are well tolerated 
and can serve both to prevent SVT and 
control blood pressure. First-generation 
dihydropyridines, such as nifedipine, and 
second-generation dihydropyridines, 
such as amlodipine or felodipine, are 
not useful since they do not have any 
significant effect on the AV node. The 
side effects of calcium channel blockers 
include reflux, constipation, and lower 
extremity edema.34

Beta-blockers can be used not only 
for the prevention of SVT but also can 
serve other functions, such as blood 
pressure control and reverse remodel-
ing the left ventricle, and can reduce 
morbidity and mortality in conges-
tive heart failure. Side effects include 
fatigue, weight gain, and wheezing.35,36 
Metoprolol, a pure B1-receptor blocker, 
is a more effective rate control agent, 

while carvedilol and labetalol are better 
blood pressure control agents because of 
their additional alpha receptor-blocking 
properties. Atenolol, although similar 
to metoprolol, is used less since it has 
a higher proportion of renal excretion, 
making it less safe in patients with 
chronic renal disease. 

Since William Withering’s initial 
description of it in his 1785 book An 
Account of the Foxglove and Some of its 
Medical Uses, digoxin has had a con-
troversial record. As an inotrope, it was 
shown to not increase mortality simi-
larly to other cardiac stimulants in the 
DIG trial, but in large-scale, propensity 
score-matched studies, it has been 
associated with worse outcomes in the 
long-term treatment of AFib.37,38 This 
study by Lopes et al was not random-
ized, and much of the risk centered on 
patients who had a serum digoxin level 
of greater than 1.2 ng/mL. It is possible 
that patients with AFib that is harder 
to control may have required additional 
treatment with digoxin, which would 
explain why outcomes were worse and 
not necessarily caused by the drug 
itself. Patients not on digoxin in the 
Lopes et al study had a higher ejec-
tion fraction, more permanent AFib, 
lower brain natriuretic peptide levels, 
and lower heart rates.39 Until more is 
known, it makes sense to reserve digoxin 
as a second-line agent, not only in the 
treatment of AFib, but also for the long-
term treatment of SVT.

Specific to inappropriate sinus tachy-
cardia, ivabradine has had success in 
lowering heart rate. Ivabradine blocks 
the If, or “funny” channel, which is 
responsible for the slow outward sodium 
current leak and, thus, the automaticity 
of the cardiac pacemaker cells. Similar to 
what was seen in heart failure trials with 
ivabradine, the heart rate was reduced 
from 98 bpm to 84 bpm in patients 
with inappropriate sinus tachycardia.40 
Ivabradine was tested against metoprolol 
and had similar resting heart rate reduc-
tion, but was more effective in regard to 
symptom relief and control of heart rate 
with activity.41 Since ivabradine acts spe-
cifically on pacemaker cells, it is ineffec-
tive for SVTs other than inappropriate 
sinus tachycardia. 

Probably the most important decision 
is not which pharmacologic agent to use 

long term, but if one is needed at all. The 
doctor and the patient need to engage in 
shared decision making to decide on the 
best course of action — or inaction.42,43 
Both must weigh the risks and benefits 
between the frequency and severity of 
SVT vs. any possible treatment. If the 
SVT is rare or mild, and self-limited, 
it is reasonable to observe the patient 
rather than start a daily medical pro-
gram with its associated cost, effort, and 
potential side effects. 

If episodes are rare but cause severe 
symptoms, then an as-needed approach 
could be used. This “when necessary,” 
or “PRN,” approach has been detailed 
extensively for AFib and is known by 
the term “pill in the pocket.”44 Similar 
protocols can be used for SVT, includ-
ing PRN use of short-acting calcium 
channel blockers (for faster onset), 
short-acting beta-blockers, and even 
PRN anti-arrhythmic medications such 
as class Ic agents, such as flecainide or 
propafenone. The blood pressure and 
pro-arrhythmic effects of any of these 
treatments need to be evaluated and dis-
cussed with the patient.

Since the first surgical ablation of 
Wolff-Parkinson-White (WPW) syn-
drome in 1968, curative procedures have 
worked their way rapidly up the thera-
peutic ladder.45 

Catheter ablation should not be 
looked at as a last resort. For the 
younger patient, or the patient with fre-
quent or severe symptoms, ablation may 
be the best option, may eliminate years 
of medications and ER visits, and may 
drastically improve the quality of life. 
Unlike for AFib, catheter ablation of 
atrial flutter, AVNRT, AVRT, PAT, and 
WPW are highly successful. Typically, 
initial procedural success rates are higher 
than 90%, with only a 5% to 10% long-
term recurrence rate. The procedures 
also have become very safe, with very 
low complication rates. The most com-
mon complications with these types of 
ablation procedures are minor bleeding 
complications. 

Other, more serious complications 
include pericardial effusions necessitat-
ing pericardiocentesis and AV block 
necessitating permanent pacemaker 
placement. Both of these complications 
occur in less than 1% of the cases.46 
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A Special Case: WPW
WPW syndrome was first described 

in 1930 by the three aforementioned 
doctors.47 WPW is defined as the 
existence of ventricular preexcitation 
coupled with clinical SVT. The existence 
of the bypass tract (or tracts) leads to 
early depolarization of ventricular myo-
cardium prior to or fused with ventricu-
lar activation from the His-Purkinje 
system, which is the genesis of the delta 
wave. The bypass tract, also known as 
the “bundle of Kent,” can conduct in an 

anterograde and/or retrograde fashion, 
much like what was described earlier 
for AV node. However, bypass tracts 
conduct retrogradely more commonly 
than anterogradely. Twenty-five percent 
of the bypass tracts can conduct only 
in a retrograde, or orthodromic, man-
ner, while 10% can conduct in only 
anterograde, or antidromic, fashion.16,48 
The most common presenting SVT 
with WPW is orthodromic AVRT, 
which represents about 30% of all cases 
of SVT, making this the second most 

common regular SVT by prevalence 
after AVNRT.49 WPW also is com-
monly associated with both AFib and 
atrial flutter.50

WPW commonly is asymptomatic, 
and sudden cardiac death is rarely the 
presenting symptom of AFib with rapid 
antegrade conduction down a bypass 
tract.51,52 Risk assessment can be done 
with pharmacologic intervention or an 
electrophysiology (EP) study to deter-
mine the refractoriness of the bypass 
tract. 

More commonly, exercise tread-
mill testing is performed to see if the 
delta wave can become abolished at a 
low heart rate, which would make the 
patient lower risk. The ability of an exer-
cise stress test to predict rapid bypass 
tract conduction in a follow-up EP 
study was excellent. The specificity and 
positive predictive value of a low-risk 
stress test both were 100% when com-
pared to invasive EP testing.53

Treatment depends on the pres-
ence or absence of preexcitation on the 
ECG. The bypass tract, if recruited in a 
retrograde fashion (orthodromic con-
duction), will not show preexcitation or 
an aberrantly widened QRS complex. 
If AVNRT or AVRT is suspected, AV 
nodal blocking agents should terminate 
the tachycardia.

On the other hand, when the bypass 
tract is recruited in an antegrade man-
ner (antidromic conduction) the ECG 
typically will show preexcitation and a 
widened and bizarre QRS complex. (See 
Figure 6.) During atrial fibrillation, AV 
nodal agents (as detailed earlier) depress 
conduction across the AV node, but do 
not affect the bypass tract, which can 
result in rapid antegrade conduction and 
rapid ventricular rates that can degener-
ate to ventricular fibrillation.54 If there 
is SVT with preexcitation, then treat-
ments that block the AV node, such as 
verapamil, could lead to 1:1 conduction 
to the ventricle and to ventricular fibril-
lation, necessitating emergency defibril-
lation.55,56 This also has been reported 
with amiodarone.57,58 In patients with 
WPW and SVT demonstrating delta 
waves, procainamide can be used, but it 
may be safer and easier to manage this 
type of patient by performing a con-
trolled, elective cardioversion rather than 
an emergent defibrillation. 

Figure 6. Wolff-Parkinson-White Syndrome

The top electrocardiogram (ECG) shows an irregular supraventricular tachycardia 
with inconsistent bizarre QRS complexes. This is an example of atrial fibrillation 
and preexcitation (the Wolff-Parkinson-White syndrome). The bottom ECG is the 
same patient after elective, synchronized cardioversion back to sinus rhythm. 
Delta waves (preexcitation) can be seen on this ECG.
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Summary
SVT is a common, but straightfor-

ward, diagnosis to evaluate and treat. 
Diagnosis often can be made in a 
thoughtful, stepwise approach that is 
easy to obtain. Short- and long-term 
treatment options can be tailored to the 
presenting symptoms and the patient’s 
ability to tolerate the varying options 
available. 
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CME Questions
1.  What is the traditional definition of 

supraventricular tachycardia (SVT) 
without underlying aberrancy or 
bundle bunch block?
a.  Rhythm with a heart rate greater 

than 100 beats per minute (bpm) 
and a QRS width less than  
120 msec 

b.  Rhythm with heart rate greater 
than 100 bpm and QRS width 
greater than 120 msec

c.  Rhythm with heart rate of less 
than 100 bpm and QRS width 
greater than 120 msec

d.  Rhythm with heart rate of less 
than 100 bpm and QRS width 
less than 120 msec

2.  What is the mechanism of the “frog 
sign” finding on a physical exam in 
patients who present with SVT?
a.  The atria fire against an open 

tricuspid valve, causing regular 
cannon A waves in the jugular 
vein.

b.  The atria fire against a closed 
tricuspid valve, causing regular 
cannon A waves in the jugular 
vein. 

c.  The atria fire against an open 
pulmonic valve, causing regular 
cannon A waves.

d.  The atria fire against a closed 
pulmonic valve, causing regular 
cannon A waves.

3.  What is the most common 
pathologic regular SVT?
a.  Atrioventricular reentry 

tachycardia
b.  Atrial flutter
c.  Atrioventricular nodal reentry 

tachycardia (AVNRT) 
d.  Paroxysmal atrial tachycardia

4.  Which tachycardia type is almost 
diagnostic for the common type of 
AVNRT?
a.  Short RP tachycardia 
b.  Long RP tachycardia 
c.  Junctional tachycardia
d.  Atrial flutter

5.  Which of the following is not an 
ideal choice as first-line therapy for 
treating SVT?
a.  Metoprolol
b.  Diltiazem
c.  Digoxin 
d.  Verapamil
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