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Idiopathic ventricular tachycardias, which occur in patients without structural heart
disease, are a common entity, representing up to 10% of all ventricular tachycardias
evaluated by cardiac electrophysiology services. Pregnancy can increase the incidence 
of various cardiac arrhythmias. Factors that can potentially promote arrhythmias in
pregnancy include the effects of hormones, changes in autonomic tone, hemodynamic
perturbations, hypokalemia, and underlying heart disease. Ventricular arrhythmias in
pregnancy are repetitive monomorphic ventricular premature complexes and couplets
that frequently originate at the right ventricular outflow tract. New onset symptomatic
repetitive right ventricular outflow tract ventricular tachycardia during pregnancy has
been inadequately reported in the literature. We present a case of symptomatic repeti-
tive right ventricular outflow tract tachycardia that started during pregnancy and 
continued in the postpartum period, requiring curative treatment with electrophysiology
study and radiofrequency ablation.
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Pregnancy can precipitate various cardiac arrhythmias, complicate the in-
vasive evaluation, and necessitate special consideration for treatment.1-3

Factors that can potentially promote arrhythmias in pregnancy include
the effects of hormones, changes in autonomic tone, hemodynamic perturba-
tions, hypokalemia, and underlying heart disease.4,5 The most common
arrhythmias during pregnancy are atrial premature complexes, ventricular
premature complexes, sinus tachycardia, and supraventricular tachycardia.5
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New-onset, nonsustained and sus-
tained ventricular tachycardia (VT)
during pregnancy has been reported.
In most patients, the condition re-
sponds to �-blocker therapy and
resolves after delivery.6 This case
review describes a patient with
symptomatic repetitive right ventric-
ular outflow tract (RVOT) tachycar-
dia that started during pregnancy
and continued in the postpartum
period.

Case Description
The 28-year-old primiparous patient
presented to the cardiology office at
33 weeks of gestation for evaluation
of new onset daily palpitations that
had been occurring for the previous
few weeks. The palpitations were
spontaneous in onset without spe-
cific triggers, lasted for a few min-
utes, and resolved spontaneously.
There was no syncope or presyncope
associated with the palpitations. The
patient did not have any other sig-
nificant medical history. Her medica-
tion included prenatal vitamins. The
physical examination was unremark-
able except for a systolic murmur,
which disappeared during applica-
tion of pressure by the stethoscope
and when the patient sat upright.
Her serum electrolytes and thyroid
function study results were in the
normal range.

The baseline 12-lead electrocar-
diogram demonstrated frequent
monomorphic premature ventricular
complexes with left bundle branch
block and inferior axis suggestive
of RVOT origin (Figure 1). A 2-
dimensional echocardiogram revealed
preserved left ventricular systolic
function, with an estimated left
ventricular ejection fraction of 60%.
There were no other significant
valvular abnormalities or pericardial
effusion. A 48-hour Holter monitor
recording revealed frequent mono-
morphic premature ventricular

complexes (24,480 per 24 hours)
with couplets (3834 per 24 hours)
and repetitive nonsustained right
ventricular outflow tachycardia (809
per 24 hours) (Figure 2). (Nonsus-
tained VT was defined as 3 or more
premature ventricular complexes
occurring at a rate of 100 beats per
minute and lasting less than 30 sec-
onds.) There were no sustained
episodes of VT recorded by Holter
monitor.

The symptoms resolved with
treatment of metoprolol 50 mg twice
daily. The patient’s pregnancy and
delivery were uncomplicated.

The Peripartum Period
During the peripartum period, the
patient continued to have palpita-
tions. Her symptoms were more

pronounced during the second and
third days of her menstrual period.
Increasing the dose of metoprolol re-
sulted in fatigue. The patient de-
clined treatment with antiarrhyth-
mic drugs and elected to undergo
curative treatment with electrophys-
iology study and ablation.

In the electrophysiology study, the
baseline intracardiac intervals were
within normal limits. There were no
echo beats or evidence of dual atrio-
ventricular node physiology. No
atrial arrhythmias were induced by
burst pacing or programmed electri-
cal stimulation. RVOT VT was easily
induced by burst pacing on 5 �/min
of isoproterenol. Pace mapping and
electroanatomical mapping were
performed, localizing the area to the
posterior-septal region of the RVOT

Figure 1. Findings on this 12-lead electrocardiogram with monomorphic premature ventricular complexes are con-
sistent with right ventricular outflow tract origin (left bundle branch block and inferior axis).

Figure 2. This Holter monitor recording revealed frequent monomorphic premature ventricular complexes in cou-
plets and repetitive, nonsustained, ventricular tachycardia.
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(Figure 3). The arrhythmia was not
entrainable. Radiofrequency ablation
at the target site resulted in termina-
tion of the arrhythmia. Thirty min-
utes after radiofrequency ablation on
20 �/min isoproterenol, the arrhyth-
mia was not inducible. At 1-year
follow-up, the patient continued to
be symptom-free.

Case Discussion
VTs are usually observed in the set-
ting of structural heart disease. Idio-
pathic ventricular tachycardias
(IVTs), which occur in patients with-
out structural heart disease, are a
common entity, representing up to
10% of all VTs evaluated by cardiac
electrophysiology services. IVTs usu-
ally occur in specific locations and
have specific QRS morphologies,
whereas VTs that are associated with
structural heart disease have a QRS
morphology that tends to indicate
the location of the scar. IVTs consist
of various subtypes that have been
defined by their mechanism, QRS
morphology, and site of origin. The
most common idiopathic VT origi-
nates from a focus in the outflow

tract of the right ventricle and is ob-
served in 60% to 80% of patients.

The outflow tract tachycardias
comprise a subgroup of IVTs that are
predominantly localized in and
around the RVOT and the left ven-
tricular outflow tracts (LVOT). IVT
originating at the RVOT occurs more
frequently in women than in men.7

It is the most common VT in people
who are younger than 40 years and
who have a structurally normal
heart. Idiopathic RVOT tachycardia
usually exhibits 1 of 2 clinical pre-
sentations: nonsustained, repetitive
monomorphic VT or paroxysmal, ex-
ercise-induced, sustained ventricular
tachycardia. RVOT and LVOT tachy-
cardias share a similar tachycardia
morphology (left bundle branch
block and inferior axis).8 Lerman and
colleagues9 demonstrated that the
mechanism of the RVOT VTs appears
to be triggered activity caused by de-
layed afterdepolarizations that are
determined by intracellular calcium
release. The release of calcium is neg-
atively affected by adenosine, which
inhibits the afterdepolarizations and
terminates the tachycardia, and
these arrhythmias are typically
“adenosine sensitive.” Common trig-
gers of these arrhythmias include ex-
ercise, stress, caffeine, and hormonal
fluctuation (Table 1).

Ventricular arrhythmias in preg-
nancy are reportedly benign; how-
ever, little is known about their char-

acteristics and underlying mecha-
nism.10 The onset of the first episode
of ventricular arrhythmia is distrib-
uted equally throughout the 3
trimesters. These ventricular arrhyth-
mias are repetitive monomorphic
ventricular premature complexes
and couplets that frequently origi-
nate at the RVOT. Sex differences in
ventricular repolarization or auto-
nomic balance, particularly de-
pressed parasympathetic tone, may
be associated with the occurrence of
these arrhythmias. These arrhythmic
episodes are not associated with
abnormalities in the dynamics of
ventricular repolarization. The ven-
tricular arrhythmias disappear com-
pletely after delivery, suggesting that
the cardiovascular changes that
occur during pregnancy may lead to
or uncover arrhythmogenic foci in
ventricular tissue.

The RVOT VT occurs more fre-
quently in women than in men, and
most female patients are sexually
mature (ages 20 to 50 years). Estro-
gen is known to affect the cardiac
ion channels and autonomic ner-
vous system. Hormonal effects from
elevated estrogen, progesterone, or
other pregnancy-related hormones
may be arrhythmogenic.11 Marchlinski
and colleagues12 reported that the
hormonal flux that occurs during
the premenstrual, perimenopausal,
and pregnancy periods can lead to
VT initiation in women with RVOT
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Table 1
Common Triggers for Right Ventricular Outflow Tract 

Ventricular Tachycardia

Specific Triggers Hormonal Fluxes

Physical activity/exercise Premenstrual/onset of menses

Stress Perimenopausal

Caffeine exposure Pregnancy

Extreme fatigue Oral contraceptive administration
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VT. The most common state of
hormonal flux associated with the
triggering of symptomatic ventricu-
lar arrhythmia appears to be the
premenstrual state, with symptoms
occurring predictably within 2 days
of the onset and during the first 1 or
2 days of menses. In addition, ar-
rhythmic symptoms develop coinci-
dent with the onset of marked irreg-
ularity of the menstrual cycle.12 The
pregnancy-associated alterations in
cardiac autonomic modulation may
play an important role in RVOT VT.
Nakagawa and colleagues13 found
that heart rate variability and baro-
reflex sensitivity were significantly
suppressed during pregnancy as
compared with the postpartum pe-
riod, suggesting a reduction in the
cardiac vagal tone during pregnancy.
Moreover, the catecholamine-sensi-
tive nature of this type of VT is sug-
gested by its sensitivity to �-blockers.
The pregnancy-associated alteration
in the autonomic nervous system,
particularly depressed parasympa-
thetic tone and sensitivity to circu-
lating catecholamines, plays a cen-
tral role in the adaptation of the
cardiovascular system to various he-
modynamic changes in pregnancy.

The mechanism for the arrhyth-
mia initiation associated with hor-

monal flux has not been determined.
The RVOT VT is associated with both
high-estrogen conditions (pregnancy/
birth control administration) and
low-estrogen conditions (menopause/
premenstrual period). Electrolyte
shifts, such as hypokalemia and
hypomagnesemia, may also play a
role. Estrogen is known to affect the
cardiac ion channels and autonomic
nervous system.14 The direct effect
of estradiol inhibiting calcium up-
take in myocytes has been demon-
strated.15 In patients who have ar-
rhythmia during low-estrogen states,
a lack of this effect may unmask a
predisposition to these arrhythmias
that may have a triggered mecha-
nism. The triggering of RVOT VT
may also be caused by increased
levels of circulating catecholamines
or an increased sensitivity to cate-
cholamines.16 Serum norepinephrine
levels are increased during the
premenstrual period,17 and sensitiv-
ity to circulating catecholamines
exists during pregnancy.5 Because
many of these patients do not
have arrhythmias precipitated by
exercise, the exact mechanism by
which hormonal fluxes and en-
dogenous catecholamines precip-
itate RVOT VT warrants more
investigation.

This case report describes a rare ex-
ample of RVOT VT in a woman that
occurred in both high and low estro-
gen states. Unfortunately, levels of
estrogen, other pregnancy-related
hormones, and catecholamine were
not obtained, and thus hormonal
flux could not be established as a
mechanism of the arrhythmia. In
addition, this case emphasizes the
potential curative role of radiofre-
quency ablation in RVOT VT, which
has a very high success rate.

Conclusion
In this case of RVOT VT that started
in pregnancy and continued in the
postpartum, �-blockers controlled
symptoms during pregnancy, which
suggests the catecholamine-sensitive
nature of this type of VT. It also sug-
gests that automaticity or triggered
activity was the underlying mecha-
nism of the arrhythmias. Because the
patient desired to have more chil-
dren and symptoms of palpitations
continued on �-blocker therapy, an
electrophysiology study was per-
formed. Radiofrequency ablation
achieved successful results.
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Main Points
• Factors that can potentially promote arrhythmias in pregnancy include the effects of hormones, changes in autonomic
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• Idiopathic ventricular tachycardias, which occur in patients without structural heart disease, are a common entity, rep-
resenting up to 10% of all ventricular tachycardias evaluated by cardiac electrophysiology services.

• Idiopathic right ventricular outflow tract ventricular tachycardia (RVOT VT) usually exhibits 1 of 2 clinical presenta-
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9a. RICM0469_09-14.qxd  9/14/09  6:12 PM  Page 174



Ventricular Tachycardia in Pregnancy and Postpartum

VOL. 10 NO. 3  2009    REVIEWS IN CARDIOVASCULAR MEDICINE    175

2. Szekely P, Snaith L. Paroxysmal tachycardia in
pregnancy. Br Heart J. 1953;15:195-198.

3. Mendelson CL. Disorder of heartbeat during
pregnancy. Am J Obstet Gynecol. 1956;72:
1268-1301.

4. Cox JL, Gardner MJ. Treatment of cardiac
arrhythmias during pregnancy. Prog Cardiovasc
Dis. 1993;36:137-178.

5. Page RL, Hamdan MH, Joglar JA. Arrhythmias
occurring during pregnancy. Card Electrophysiol
Rev. 2002;6:136-139.

6. Brodsky M, Doria R, Allen B, et al. New-onset
ventricular tachycardia during pregnancy. Am
Heart J. 1992;123:933-941.

7. Movsowitz C, Schwartzman D, Callans DJ.
Idiopathic right ventricular outflow tract
tachycardia: narrowing the anatomic location
for successful ablation. Am Heart J. 1996;131:
930-936.

8. Buxton AE, Marchlinski FE, Doherty JU, et al.
Repetitive, monomorphic ventricular tachycar-
dia: clinical and electrophysiologic characteris-
tics in patients with and patients without
organic heart disease. Am J Cardiol. 1984;54:
997-1002.

9. Lerman BB, Stein KM, Markowitz SM. Right
ventricular outflow tract tachycardia. Card Elec-
trophysiol Rev. 1997;1:251-254.

10. Braverman AC, Bromley BS, Rutherford JD.
New onset ventricular tachycardia during preg-
nancy. Int J Cardiol. 1991;33:409-412.

11. Clapp JF 3rd, Seaward BL, Sleamaker RH, Hiser
J. Maternal physiologic adaptations to early
human pregnancy. Am J Obstet Gynecol.
1988;159:1456-1460.

12. Marchlinski FE, Deely MP, Zado ES. Sex-specific
triggers for right ventricular outflow tract
tachycardia. Am Heart J. 2000;139:1009-1013.

13. Nakagawa M, Katou S, Ichinose M, et al. Char-
acteristics of new-onset ventricular arrhythmias
in pregnancy. J Electrocardiol. 2004;37:47-53.

14. Drici MD, Burklow TR, Haridasse V, et al. Sex
hormones prolong the QT interval and down-
regulate potassium channel expression in the
rabbit heart. Circulation. 1996;94:1471-1474.

15. Collins P, Rosano GM, Jiang C, et al. Cardiovas-
cular protection by oestrogen—a calcium an-
tagonist effect? Lancet. 1993;341:1264-1265.

16. Kadish AH. The effects of gender on cardiac
arrhythmias. In: Zipes D, Jalife J, eds. Cardiac
Electrophysiology: From Cell to Bedside. 2nd ed.
Philadelphia, PA: WB Saunders Co; 1995:
1268-1275.

17. Badano AR, Nagle CA, Figueroa Casas PR, et al.
Plasma levels of norepinephrine during the
periovulatory period in normal women. Further
studies. Am J Obstet Gynecol. 1978;131:299-303.

9a. RICM0469_09-14.qxd  9/14/09  6:12 PM  Page 175


	9a. RICM0469_09-14.pdf



