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INTRODUCTION

During gestation the blood volume increases by an
average of 50%. Blood pressure usually falls, reaching
a nadir in mid-pregnancy. The systolic pressure
usually returns to near pre-gestational levels by term.!
With the rise in blood volume the cardiac output also
rises by about 50% with a steep increase from the latter
half of the first trimester. The increase in blood volume
can cause atrial stretch that may be significant for
arrhythmogenesis. Later in pregnancy a rise in heart
rate, on average 20 beats per minute, accounts for
further enhancement in cardiac output.? The hormonal
changes that occur during gestation may also exert a
proarrhythmic effect on myocardial tissue.® All of the
this is accompanied by an increase in the sympathetic
outflow, which  also  contributes  towards
arrhythmogenesis.* Arrhythmias that cause prolonged
maternal hypotension and threaten placental
perfusion, require urgent treatment. Treatment may be
extended to prevent distressing symptoms. The
decision to use a particular therapy must take into
account the risks of that therapy to both the mother and
child.> Supraventricular tachycardia (SVT) occurs
more often during gestation.® Fetal safety should be
the paramount consideration during the first trimester
(5™ to 10" week) due to organ formation.” Drug safety
from this point of view should also be of utmost
concern. Drugs classifications have divided drugs that
are considered relatively safe during the different
periods of gestation. Some drugs that are used safely
during non-gestational SVT may not be considered
during gestation, especially during the organ
formation stage, while others that have fallen out of

favor for the usual SVT treatment, may work very well
during challenging cases.

Here, we describe the case of a patient during her
gestational period with resistant tachycardia that failed
front line treatment options and was treated using an
older agent.

CASE DESCRIPTION

A 39-year-old multiparous female with 28 weeks of
gestation presented to the emergency department (ED)
with sudden onset of palpitations lasting 2 hours. The
palpitations were happening on and off for two days
and were not associated with chest pain, shortness of
breath, syncope, or orthopnea. The patient had no
known previous medical history. However, she had a
previous history of two spontaneous abortions and had
undergone three lower segment Cesarian Section
(LSCS) with no maternal or fetal complications. The
patient had experienced a similar episode of SVT
seven years ago during her last pregnancy, which had
been managed with propranolol infusion. The patient
was currently experiencing a “Vanishing twin
syndrome”,® where she had a spontaneous abortion of
one of the twins at 20 weeks of gestation. Since then,
the patient’s palpitations had accentuated even though
she was on bisoprolol 5 mg.

On arrival in the emergency department (ED),
electrocardiogram (EKG) revealed a narrow complex
tachycardia (Figure 1) The pulse rate was 155
beats/minutes with hemodynamic stability (BP:
135/55 mm of Hg). Carotid sinus massage was
performed with no effect on the tachycardia. A quick
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echocardiogram revealed an ejection fraction of 60%,
and did not show structural abnormality. With an
urgent cardiac consultation, the patient was given IV
adenosine via a cubital vein cannula with saline push
(total of 24 mg in escalating doses). The tachycardia
would terminate momentarily and restart again.
Subsequently, intravenous metoprolol 5 mg aliquots
were given with partial effect, additionally, verapamil
5 mg aliquots were also given. The tachycardia
remained resistant to treatment and was sustained at
the rate of 145 beats/minute. Physical examination
was unremarkable other than for tachycardia. Her
baseline investigations ruled out anemia and showed a
euthyroid state. The patient was immediately shifted
to the coronary care unit (CCU) for further
management.

The 12 lead ECG (Figure 1A) shows a narrow
complex tachycardia with a P wave that was clearly
identified. There was 1:1 conduction revealing a P
wave for each narrow complex QRS. As per the
narrow complex tachycardia algorithm the next
interval to measure is the RP interval. The RP interval
(Figure 1B) was longer as compared to the next PR
interval. The differential diagnosis for a long RP
tachycardia is sinus/atrial tachycardia, atypical AV
nodal reentry tachycardia (AVNRT) and permanent
junction reciprocating tachycardia (PJRT). Atrial
tachycardia (unless reentrant) starts gradually, and the
initiating P wave is different from the tachycardia P
waves. In our case the P wave that starts the
tachycardia (Figure 2A) is different from the
tachycardia P wave. Atrial tachycardia does not
terminate on a P wave. If a narrow complex
tachycardia terminates on a P wave it is most likely to
be an SVT. PJRTs are macro AV reentrant
tachycardias dependent on a decremental accessory
pathway that only conducts retrogradely. These are
incessant tachycardias and are discovered in the
pediatric population. In our patient continuous ECG
lead Il rhythm strip (Figure 2A) shows spontaneous
termination of the tachycardia on a P wave, which
practically rules out atrial tachycardia. So, our
working diagnosis was atypical AVNRT, which is a
relatively rare presentation of SVT. It being resistant
to mainline therapy and during the gestational period
made management challenging.

The atypical AVNRT spontaneously terminated after
a couple of hours of arrival in the CCU, but soon after,
the patient again complained of palpitations and the
EKG showed the same SVT. Repeat doses of
intravenous verapamil 10 mg (two doses of 5mg),
metoprolol 5mg, and adenosine (18mg) were
administered with no effect. After due consultation
with the Electrophysiology service, a digoxin loading

protocol was initiated (0.5mg intravenous stat dose
followed by 0.25mg every 4 hours to make 1 mg and
then 0.25mg tablet per day) with monitoring of
creatinine, electrolytes, and digoxin levels. The patient
came into sinus rhythm and remained stable thereafter.
The patient was discharged home on 0.25mg of
digoxin once a day and metoprolol 50mg twice per
day. In a follow-up visit after a week, both the mother
and the baby were stable. The fetal cardiac monitoring
was satisfactory, so metoprolol dose was escalated.

DISCUSSION

Sustained SVT is more frequent in pregnancy, which
enhances the risk of maternal mortality during
pregnancy. AVNRT is the most common type of SVT
(60% of the cases), approximately 6.4% of patients
with AVNRT present with delayed retrograde atrial
activation, and these arrhythmias are characterized as
atypical variants.® Atypical AVNRT shows a negative
P wave before QRS complex, RP'/P'R >0.75
indicating long RP tachycardia, with an episode of
sudden onset and abrupt termination of tachycardia on
A (P-wave) (Figure 2A and 2B).1°

The exact mechanism of atypical AVNRT occurrence
in pregnancy is unknown. However, the possible
causes might be the combination of an increase in
autonomic response, significant hemodynamic and
hormonal change that may exacerbate pre-existing
arrhythmias or provoke arrhythmias for the first-time
during pregnancy. This change in cardiovascular
physiology usually begins at 8 weeks and peaks at 32
weeks of gestation.”

Vagal maneuvers form the first line therapeutic
maneuvers with only 3% success rate.'! Drug therapy
may be attempted if SVT is hemodynamically well
tolerated. The medical management of SVT in
pregnancy is quite comparable to the non-pregnant
population. However, it differs slightly based on the
trimester of pregnancy. Beta-blockers, other than
atenolol and calcium channel blockers are relatively
safe and effective in managing SVT with minimal fetal
and maternal risk.'?> VVerapamil can get into the fetal
circulation and cause fetal bradycardia in the first
trimester and should be used with care. Adenosine
remains the first line of treatment due to its ultrashort
half-life, safety, and efficacy.™® Digoxin has been less
used as first line therapy but has a good safety profile
and can be used effectively in cases that are resistant
to the first line therapy.*® Direct current cardioversion
(DCCV), although rarely used, is highly efficacious in
terminating sustained maternal SVT causing
hemodynamic instability and in drug-refractory
patients after ensuring fetal viability. DCCV has been
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proven to be safe in all stages in life-threatening
circumstances. Synchronized DCCV is typically
administered at 50 to 400 joules.* In cases that are
incessant and resistant to all the above therapies, then
invasive electrophysiologic study and radiofrequency
ablation (EPS-RFA) can be considered.'® Although, it
requires X ray for visualization in most conventional
cases, it can also be offered with fetal shield during the
procedure, in the later half of pregnancy.'® Three-
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dimensional mapping systems can also be used as the
navigational modality minimizing or obviating the
need for any exposure to ionizing radiation altogether.
EPS-RFA has proven success and it has significantly
reduced the mortality rate in SVT patients.” In the
very resistant cases, where EPS-RFA is not available
then amiodarone may be used for the acute treatment
but used in special cases only and as a last resort.*
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Figure 1A: The 12 Iead ECG was done in the ER as the patlent came in. The ECG reveals limb lead reversal
with QRS being negative in lead | and positive in aVR. The rate was between 140 and 150 bpm. 1B: A “P” wave
was visible in limb leads and was inverted in the inferior leads. The RP interval was longer than the PR interval
(long RP tachycardia). Additionally, there was respiratory variation in the QRS complexes that is usually seen
in a gestational state.
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Figure 2A: The first rhythm strip shows lead Il from a CCU bed continuous monitor. It shows SVT at 130 — 140
bpm, which starts with a “P” wave which appears to be an ectopic premature beat and goes to the QRS via a long
PR interval of 240 ms approximately, which starts a narrow complex tachycardia. The P” waves are retrograde
P waves. The tachycardia terminates on a P’ wave, which practically ruled out an atrial tachycardia.
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Figure 3: Algorithm of SVT management during gestation

LEARNING POINTS

1. SVT are common during pregnancy and can
have significant hemodynamic effects causing 4.

harm to the fetus.

2. Treatment remains the same with vagal
maneuvers, adenosine, IV beta blockers and 5.
calcium channel blockers as first line therapy.

3. Digoxin has a good safety profile but is less
used. It should be remembered as a good second 6.

line therapy. It has a narrow therapeutic
window but, in that range, a good safety profile
during gestation. The drug levels and
electrolytes need to be monitored meticulously.
Antiarrhythmic drugs like amiodarone to be
used as a last resort and only for the acute
treatment.

In hemodynamically unstable patient or in drug
resistant symptomatic SVT, DCCV can be
safely used.

In resistant and recurrent SVT (that is resistant
to all the above measures), catheter ablation can
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be undertaken, with good results. Fetal shield,
low level fluoroscopic use or using a 3-D
mapping system that can obviate the exposure
to radiation but also adds to the cost of the
procedure.
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