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Abstract

According to the recent guidelines, both vagal maneuvers and intravenous adenosine are recommended as the
first-line treatment for paroxysmal supraventricular tachycardia (PSVT). We report a case of atrial fibrillation (AF)
induced by the Valsalva maneuver performed to terminate PSVT in a male patient after cardiac surgery.

Although the efficacy of Valsalva maneuver and modified Valsalva maneuver for PSVT treatment is well known,
this case suggests that these maneuvers can have a risk of inducing AF, especially after cardiac surgery. Adenosine
can be an alternative strategy when the heart rate is easily controllable by epicardial pacing wires.
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Introduction
Tachyarrhythmia with a rapid heart rate causing cardio-respiratory

failure, such as hypotension, shortness of breath, chest pain suggesting
coronary ischemia, and decreased level of consciousness need acute
phase treatment, except for sinus tachycardia, for which the underlying
cause should be treated first.

Paroxysmal supraventricular tachycardia (PSVT) is a
tachyarrhythmia caused by the reentrant circuits between the atria and
the ventricles. Atrioventricular nodal reentrant tachycardia (AVNRT)
is the most common type of PSVT, causing more than half of PSVT
cases [1].

AVNRT involves dual electrical pathways with different conduction
velocities and refractory periods within or proximal to the
atrioventricular node (AV node) [2]. The ventricular rate is generally
between 120 and 220 beats per minute and this fact may cause
circulatory collapse.

According to the recent guidelines, both vagal maneuvers and
intravenous adenosine are recommended as the first-line acute
treatment of AVNRT. If these therapies cannot terminate the
tachycardia and the hemodynamic status is still unstable, synchronized
cardioversion is recommended [3].

Among the used vagal maneuvers, carotid sinus massage may
detach intra-arterial plaques and cause neurological complications [4].

Standard Valsalva maneuver is effective for 45% of cases with
AVNRT. It has no physical effects on the cervical artery and can be
very easily performed at the bedside. Therefore, this maneuver can be
successfully applied in the acute phase of the arrhythmia, even if the
vagal maneuvers have a potential risk of transient sinus pauses or
prolonged atrioventricular block [5].

We herein report a case of atrial fibrillation (AF) triggered by the
Valsalva maneuver performed to terminate AVNRT in a postoperative
patient who underwent off-pump coronary artery bypass (OPCAB).
We believe that this is an important finding for intensivists and
emergency physicians who perform acute treatment for PSVT.

Case Report
A 79-year-old male was admitted to our emergency service for

palpitation. Electrocardiogram (ECG) showed narrow QRS
tachycardia (192bpm) with retrograde P wave following the QRS
complex. No evidence of QT prolongation nor bundle branch block
was found (Figure 1). The patient’s hemodynamic status was stable. He
was diagnosed with PSVT and was prescribed 40 mg of verapamil
orally. Soon after taking the verapamil, his heart rate decreased to 99
bpm and his ECG showed a regular sinus rhythm (Figure 2). Ablation
for PSVT was planned, but myocardial scintigraphy performed during
the preoperative examination showed abnormal myocardial perfusion
of the inferior and lateral wall of the left ventricle. Coronary
angiography revealed a three-vessel disease. Therefore, he was
scheduled for OPCAB before the ablation therapy. The degree of heart
failure was New York Heart Association class I. Since the first
emergency episode, he had no recurrent palpitation and his ECG had
showed a regular sinus rhythm.
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Figure 1: ECG of the patient after admission.

Figure 2: ECG showing a regular sinus rhythm.

The OPCAB operation was performed without problems until the
last peripheral suture. During the posterolateral branch suture,
sustained ventricular tachycardia occurred and because of the instable
hemodynamic status, the cardioversion with 10J was performed. After
the cardioversion, the sinus rhythm was stable and the operation was

successfully finished. An epicardial pacing wire was inserted on the
anterior right ventricle wall.

In the intensive care unit (ICU), the patient cardiopulmonary
function was stable under the continuous dobutamine infusion at the
rate of 2mcg/kg/min. He was extubated in the morning of the
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postoperative day one and the inotropic agent was stopped in the
afternoon of the same day.

After extubation, he was managed without sedation. In the evening
of the postoperative day one, he developed two episodes of PSVT
associated with chest pain, hypotension (systolic blood pressure less

than 80 mmHg), and palpitation (Figure 3). We attempted to stop
PSVT by Valsalva maneuver. The attempt was successful for the first
episode, but not for the second. For the latter episode, we injected 10
mg of adenosine, which terminated the PSVT.

Figure 3: Two episodes of PSVT.

Figure 4: Rhythm degenerated into AF.

In the morning of the postoperative day two, a third episode of
PSVT appeared. As in previous cases, we first asked the patient to
perform Valsalva maneuver. However, this time his rhythm

degenerated into AF (Figure 4). His hemodynamic parameters were
relatively stable; therefore, we chose to use pharmacological
defibrillation with amiodarone loading instead of electrical
defibrillation. In four hours, the sinus rhythm was restored.

Discussion
This report presents a case of AF induced by Valsalva maneuver

applied to terminate an episode of PSVT.

Tachycardias are broadly categorized based on the width of the QRS
complex on the ECG into narrow and wide QRS complex tachycardias.
This case shows a narrow QRS tachycardia, specifically
supraventricular tachycardia.

In this case, the P wave did not precede the QRS complex. In
addition, a negative P wave with a short RP interval followed the QRS
complex. These ECG findings suggested AVNRT [6]. Although we
could not rule out atrioventricular reentrant tachycardia related to a
concealed WPW syndrome, the treatment strategy for each of them is
similar, consisting of a transient AV node block induction.

As the patient complained of chest pain with the systolic BP less
than 90 mmHg, we attempted early sinus node recovery. In accordance
with the guidelines, vagal maneuvers were first attempted. Because the
patient had an epicardial temporary pacing wire, a potential
bradycardia triggered by the vagal maneuvers was not a concern. We
did not perform carotid sinus massage because preoperative carotid
artery ultrasonography showed atherosclerotic plaques. Dobutamine
was injected for the cardiac output support a few hours before, so the
use of β-blockers or calcium channel blockers to suppress AV node
conduction was not appropriate. Even if rapid sinus recovery was
expected, the patient was consciousness and synchronized
cardioversion was withheld until all other medical therapies failed.
Finally, we selected to perform conventional Valsalva maneuver,
because our ICU ward beds did not allow rapid achievement of “lying
down with leg lift” modified Valsalva motion [7].
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Postoperative atrial fibrillation (POAF) is a common event after
cardiac surgeries, and its incidence is approximately 30% after
coronary artery bypass grafting. Most of POAF occurs in the
postoperative day 2 or 3 and more than 70% of them are reported until
postoperative day 4 [8,9].

This patient also had AF during the common phase of POAF. This
case revealed that careful management is necessary for performing
Valsalva maneuvers, especially in postoperative cases. Typically, we
should take enough measures, such as keeping high serum potassium
level, to prevent AF in the postoperative patients.

Valsalva maneuver usually stimulates parasympathetic nervous
system. AF can be triggered not only by sympathetic nerve stimulation,
but also by parasympathetic stimulation [10]. Increased
parasympathetic activity precedes predominantly nocturnal AF [11].

Valsalva maneuver increases the intra-alveolar pressure and
transiently forces the blood from pulmonary vascular bed into the left
atrium (LA). Acute stretch of the LA results in slower conduction
across the pulmonary vein-LA junction, with more signal complexity.
This substrate may be important in AF initiation and maintenance by
promoting the re-entry phenomenon [12].

AF could already occur in the atrium during the PSVT, because 19%
of AVNRT episodes coexist with AF [13]. Therefore, we should assume
that terminating PSVT might trigger concealed AF.

Because a superior efficacy of modified Valsalva maneuver for PSVT
compared to the standard Valsalva maneuver was reported recently,
the number of applied Valsalva maneuvers is expected to increase [7].
However, like in this case, Valsalva maneuver can potentially cause AF.
Therefore, adenosine as the first-line treatment would be a reasonable
strategy for the patients with available pacing, such as those after
cardiac surgery.

Obviously, the routine insertion of epicardial pacing for cardiac
surgery is not recommended [14,15]. Epicardial wires can induce many
complications, including infection, myocardial damage, perforation,
tamponade, and disruption of coronary anastomoses [16]. Moreover, R
on T phenomenon can occur regardless of proper sense threshold
setting [17]. Nevertheless, epicardial pacing insertion is good strategy
for the PSVT cases detected preoperatively, for Valsalva maneuver have
a potential risk of inducing AF.

In conclusion, we report a case of AF induced by Valsalva maneuver
for PSVT. Only one Hungarian paper about the reported Valsalva
maneuver complication was published [18]. During the susceptible
period of POAF, when blood pressure is pharmacologically maintained
and β-blockers or calcium channel blocker are not appropriate,
intravenous adenosine or synchronized cardioversion are reasonable
strategies for terminating the PSVT. Especially when the heart rate is
easily controllable by epicardial pacing wires, adenosine should be the
first-line choice.

Consent
Written informed consent was obtained from the patient for

publication of this Case report and any accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief of
this journal.
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