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A Case of Supraventricular Tachycardia Associated
with Wolff-Parkinson-White Syndrome and Pregnancy
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ABSTRACT

A 25-year-old pregnant woman was admitted with frequent episodes of supraventricular
tachycardia associated with Wolf-Parkinson-White syndrome. She was treated acutely with
adenosine therapy during induction of labor and post-partum. Generally, pharmacologic
treatment should be undertaken only for symptomatic arrhythmias or in hemodynamically
compromised patients. Adenosine is the first choice for acute treatment of supraventricular
tachycardia in pregnancy; several other options exist, but all have the potential for negative
side effects for mother and fetus. Direct-current cardioversion is acceptable in all stages of

pregnancy.

CASE REPORT

A 25-year-old woman at 39 weeks gestation was transferred
to our institution from an outside hospital. Prior to transfer,
the patient had developed supraventricular tachycardia (SVT)
with a heart rate of approximately 200 beats per minute (bpm).
Vagal maneuvers had no effect until she stood up to go to the
bathroom, at which time she converted spontaneously to sinus
thythm. She was started on oral labetalol to control her heart
rate. Two hours later the patient had a second episode of SVT
at 220 bpm, and when vagal maneuvers failed she was given
6 mg of intravenous adenosine resulting in conversion of the
SVT to sinus rhythm. She had 2 more episodes of SVT that
were treated with intravenous adenosine before transfer to our
facility.

The patient’s past medical history was significant for obe-
sity and a history of Wolff-Parkinson-White (WPW) syndrome
diagnosed in childhood. She had one previous pregnancy with
an uncomplicated course. The patient reported approximately

Author Affiliations: Department of Cardiovascular Diseases, Mayo Clinic
Health System — Franciscan Healthcare, La Crosse, Wis (Tak); Family
Medical Clinic, Mayo Clinic Health System — Franciscan Healthcare, La
Crosse, Wis (Berkseth); Department of Behavioral Health, Mayo Clinic
Health System — Franciscan Healthcare, La Crosse, Wis (Malzer).

Corresponding Author: Tahir Tak, MD, PhD, Department of Cardiovascular
Diseases, Mayo Clinic Health System, 200 First St SW, Rochester, MN
55905; phone 507.284.2941; fax 507.266.7929; e-mail tak.tahir@mayo.
edu.

228

5 yearly episodes of palpitations that
lasted seconds to minutes and resolved
spontaneously. Her family history was
positive for maternal WPW and asthma.
The only medications she had been
using were prenatal vitamins.

Blood chemistries were remarkable
for mildly elevated liver function tests
(alkaline phosphatase 197, AST 66, ALT
82) and magnesium of 1.7. Two electro-
cardiograms (ECGs) from outside our
facility were available (Figure 1). The first ECG showed SVT
with narrow QRS complexes (measuring 0.08 seconds) and
a heart rate of 196 bpm. The second ECG (12 lead) showed
sinus rhythm with a heart rate of 80 bpm, PR interval of 0.12
secs, and QRS duration of 0.08 secs. The electrical axis was
intermediate. There were positive delta waves in I, aVL and
V2-V6; the ST segments were normal. An echocardiogram was
essentially normal with normal left ventricle size and systolic
function and an ejection fraction of 58%. Color flow imaging
revealed mild mitral and tricuspid regurgitation.

A physical examination showed a pulse of 80/min and
blood pressure of 141/89 mmHg. Her cardiovascular exam
revealed regular rate and grade 2/6 systolic ejection murmur
at apex with no gallops or rubs. An examination of the lungs
and abdomen was unremarkable. She had trivial edema in her
lower extremities bilaterally. The fetal heart tones were in the
130s with moderate variability by continuous external fetal
monitoring,.

Overall, these findings were consistent with a pregnant
female with a known history of WPW syndrome and recur-
rent, narrow complex SVT probably worsened by the physi-
ologic changes of pregnancy.

Induction of labor with Pitocin and artificial rupture of
membranes allowed the patient to progress to delivery of a
normal infant who did not require resuscitation. During the
immediate postpartum period, the patient had 2 more epi-
sodes of SVT, which resolved after intravenous administration

of adenosine. She was seen in our cardiology clinic after dis-
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Figure 1. 12 Lead ECG

A. Shows baseline rhythm and pre-excitation. Arrows point to “delta
waves” seen between the P wave and onset of QRS complex.

B. Shows SVT with narrow QRS complex tachycardia, QRS duration
0.08 secs.

Figure 2. A Narrow QRS Complex Tachycardia (also known as
“Orthodromic reentrant atrioventricular tachycardia”)

Figure 2. A Narrow QRS Complex Tachycardia (also known as “Orthodromic
reentrant atrioventricular tachycardia”) Arrows demonstrate anterograde
conduction of the impulse from the AV node to the ventricle and then
retrograde to the atrium via the accessory pathway (right-sided accessory
pathway).

charge from the hospital to discuss various therapies for long-
term treatment of her tachyarrhythmia associated with WPW
syndrome. A post-discharge, 24-hour Holter monitor showed
no evidence of SVT, and both mother and newborn infant

were doing well otherwise.

DISCUSSION

Palpitations in pregnancy commonly are due to premature
atrial or ventricular contractions or caused by sinus tachycar-
dia.! In patients with WPW syndrome, atrioventricular recip-
rocating tachycardia can lead to hemodynamic compromise
that needs immediate treatment.23 Treatment of such patients
can be challenging.

Several reports have described successful nonpharmacologic
(eg, carotid sinus massage, Valsalva maneuver) and pharma-
cological treatments of supraventricular arrhythmias in preg-
nant patients.®6 It is recommended that nonpharmacological
maneuvers be tried first before embarking on pharmacological
treatments. As a general rule, all antiarrhythmics should be
regarded as potentially toxic to the fetus and, as such, should be
avoided if possible during the first trimester of pregnancy. The
American College of Cardiology/American Heart Association
Task Force and the European Society of Cardiology have pub-

lished recommendations summarizing evidence and expert
opinion for classifying indications (Tables 1 and 2).7

The drugs used more commonly to acutely terminate
these arrhythmias include adenosine, beta-blockers, and cal-
cium channel blocker.6-12 Adenosine is considered the drug
of choice, given its short half-life. In general, beta blockers
with beta-1 properties are preferred because, theoretically,
they interfere less with peripheral vasodilatation and uterine
relaxation.” Calcium channel blockers have been used, but
due to the risk of causing maternal hypotension and uterine
relaxation, they generally are used with caution.” Agents of
second choice include intravenous procainamide.613 Elective
and emergent direct-current cardioversion in all stages of preg-
nancy have been performed safely and should always be con-
sidered when needed.1415
Caution: The above-mentioned drugs can be used in WPW
patients with narrow QRS complex tachycardia (orthodromic
atrioventricular reentrant tachycardia) (Figure 2). However,
they are not recommended for patients with wide QRS com-
plex tachycardia (antidromic atrioventricular reentrant tachy-
cardia) due to the potential of causing selective electrical con-
duction over the bypass tract (accessory pathway) from atria to

ventricles, thus causing complex arrhythmias and even death
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Table 1. Level of Evidence and Recommendations by the American College
of Cardiology, American Heart Association Task Force, and the European
Society of Cardiology

Recommendations for classifying indications
(summarizing evidence and expert opinion)

Class 1 Conditions for which there is evidence for and/or general agree-
ment that the procedure or treatment is useful and effective
Class Il Conditions for which there is conflicting evidence and/or a diver-
gence of opinion about the usefulness/efficacy of a procedure or
treatment
« Class lla: The weight of evidence or opinion is in favor of the
procedure or treatment
« Class lIb: Usefulness/efficacy is less well established by evidence
or opinion
Class Il Conditions for which there is evidence and/or general agreement
that the procedure or treatment is not useful/effective and in some
cases may be harmful

Level of Evidence

Level A Derived from multiple randomized clinical trials

Level B Data are on the basis of a limited number of randomized trials,
non-randomized studies, or observational registries

Level C Primary basis for the recommendation was expert consensus

Table 2. Recommendations for Treatment Strategies for Supraventricular
Tachycardia (SVT) During Pregnancy?

Level of
Recommendation Classification Evidence

Treatment Strategy : Acute conversion of PSVT

Vagal maneuver | ©
Adenosine | ©

DC cardioversion | ©
Metoprolol, propranolol lla ©
Verapamil Ilb ©
Treatment Strategy: Prophylactic therapy

Digoxin | ©
Metoprololb | B
Propranololb lla B
Sotalol,? flecainide lla C
Quinidine, propafenone, verapamil Ilb ©
Procainamide Ilb B
Catheter ablation IIb C
Atenolol 1] B
Amiodarone 1] ©

Abbreviations: DC, direct current; PSVT, paroxysmal supraventricular tachy-
cardia; SVT, supraventricular tachycardia.

The order in which treatment recommendations appear in this table within
each class of recommendation does not necessarily reflect a preferred
sequence of administration. Please refer to text for details. For pertinent
drug dosing information, please refer to the ACC/AHA/ESC Guidelines on the
Management of Patients with Atrial Fibrillation.

aAdapted from the Journal of the American College of Cardiology.” Used by
by permission.

bBeta-blocking agents should not be taken in the first trimester, if possible.

when atrial fibrillation or atrial flutter develop.

The ECG is helpful in diagnosing and understanding the
underlying arrhythmias in patients with WPW syndrome for
atrioventricular reentrant tachycardia (AVRT). If the tachycar-
dia has a narrow QRS complex of <0.08 secs (orthodromic
AVRT), the antegrade limb is the pathway that conducts the
impulse to the ventricle via the AV node/his purkinje system.
In this scenario, the delta wave seen during sinus rhythm is lost
since anterograde conduction is not via the accessory pathway;
ie, ventricle is not pre-excited (Figure 2). If the tachycardia
has a wide QRS complex of 20.12 secs (antidromic AVRT),
the antegrade limb is usually the accessory pathway. An anti-
dromic AVRT may be associated with a wide QRS complex in
the presence of a pre-existing or rate-related functional bundle
branch block.

Chronic or prophylactic therapy for SVTs during preg-
nancy is challenging and the general recommendations are to
use the lowest dose of the safest drug available (Tables 1, 2,
3). Several reports have addressed the use of anti-arrhythmic
agents in pregnancy.1¢-22 Since 1975, the US Food and Drug
Administration (FDA) has assigned risk factors to all drugs
available in the United States.” Specific information on the
fetal and neonatal risks of maternal drug ingestion during preg-
nancy and lactation also are available from several resources in
the pharmacological literature.

Catheter ablation is the procedure of choice in selected

patients for drug refractory, poorly tolerated SVT in preg-
nancy.”:23 Because of the complex nature of the procedure and
the potential for inducing life-threatening arrhythmias, this
should be done only in tertiary care centers where advanced
fetal heart monitoring and other expertise is readily available
for the patient and fetus.
Caution: Agents with AV nodal specific activity (beta block-
ers, calcium blockers, and Digoxin) are second-line drugs for
the chronic suppression of orthodromic atrioventricular reen-
trant tachycardia (OAVRT) in patients with WPW syndrome.
In addition, these AV nodal blocking agents should not be
given to patients with WPW syndrome who have documented
atrial fibrillation or flutter in addition to OAVRT.

CONCLUSION

Tachyarrhythmia in pregnancy in association with WPW is
considered serious and should be evaluated because of poten-
tial life-threatening consequences to both mother and fetus. In
such patients, close monitoring should occur to prevent
maternal and fetal morbidity and mortality. Patients with mild
symptoms and normal hearts need reassurance; treatment with

antiarthythmics is reserved for intolerable symptoms.67 The
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Table 3. Antiarrhythmic Drugs in Pregnancy24

Drug Pregnancy Breastfeeding

Adenosine No evidence of increased risk of teratogenesis or No information. Because of very short half-life, it is
increased risk of adverse fetal/neonatal effects unlikely to have any adverse effects on the neonate.

Amiodarone Has been associated with serious adverse effects. Not recommended because of potential risk

Congenital goiter/hypothyroidism and hyperthyroidism can
occur after in utero exposure. Other potential risks include
prolonged QT interval in neonates.

Beta blockers No evidence of increased risk of teratogenesis, but some
(particularly atenolol) may impair fetal growth when used for

a prolonged duration in the 2nd and 3rd trimesters. Use only

in the 3rd trimester is associated with reduced placental weight.

Newborns of women taking these drugs near delivery
are at risk of bradycardia, hypoglycemia, and other
symptoms of beta-blockade.

Among this class of drugs, atenolol appears to have the
most unfavorable effect on birth weight.

Digoxin No evidence of increased risk of teratogenesis
or increased risk of adverse fetal/neonatal effects.
Flecainide Developmental toxicity has been noted in animals, but

limited information on human risk from early pregnancy
exposure. This risk appears to be low when used for
refractory fetal arrhythmia. It may be the treatment

of choice for tachycardia in hydropic fetuses.

Procainamide No evidence of increased risk of teratogenesis or

increased risk of adverse fetal/neonatal effects.

Quinidine No evidence of increased risk of teratogenesis. In
therapeutic doses, the oxytocic properties of quinidine
have been rarely observed, but high doses can produce

this effect and may result in preterm labor or abortion.

Sotalol Sotalol, which has both beta blocker and type Il
antiarrhythmic properties, is not teratogenic, and its use

has not been associated with fetal growth restriction. Its use
near birth has been associated with newborn bradycardia.

It may prolong the QT interval on the ECG and potentially

induce Torsades de Pointe.

Verapamil No evidence of increased risk of teratogenesis .

of hypothyroidism in neonate.

AAP considers these agents compatible with breastfeeding,
but newborns should be observed for signs of beta-blockade.

Atenolol is a weak base that will accumulate in milk.

Accumulation is enhanced by its water-soluble, low protein binding,
little or no hepatic metabolism, and renal excretion properties.
Because it has been associated with beta-blocking effects and
cyanosis in nursing infants, it is best avoided during breast feeding.

AAP considers digoxin compatible with breastfeeding.

AAP considers flecainide compatible with breastfeeding.

AAP classifies procainamide as compatible with breastfeeding.
However, the long-term effects of exposure in the nursing infant are
unknown, particularly with respect to potential drug toxicity

(eg, development of antinuclear antibodies and lupus-like syndrome).

AAP considers quinidine compatible with breast feeding.

Sotalol is concentrated in breast milk, with milk levels
several-fold higher than those in maternal plasma, so close
monitoring for bradycardia, hypotension, respiratory distress,
and hypoglycemia is advised.

AAP considers verapamil compatible with breastfeeding.

Abbreviation: AAP, American Academy of Pediatrics.

goal of treatment is to terminate complex arrhythmias, pre-
vent recurrence, and control ventricular rate. Careful consid-
eration should be given to the choice of antiarrhythmic based
on individual patient characteristics, correct identification of
the arrhythmia, and properties of the medication.3 Adenosine
appears to be safe for acute termination of narrow QRS com-
plex tachycardia in pregnancy and probably is the best initial
acute treatment, especially if nonpharmacologic maneuvers
have failed. Direct current cardioversion is acceptable in all

stages of pregnancy.
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