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Abstract

Dobutamine stress echocardiography is a safe diagnostic test with low 
incidence of serious complications. Atropine has been shown to reduce 
test duration without increasing the rate of complications. We present a 
case of a 52-year-old man with end stage renal disease who experienced 
syncope due to ventricular asystole after atropine administration during 
a dobutamine stress test. The underlying pathophysiology is discussed.
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Introduction

Dobutamine stress echocardiography (DSE) is frequently used 
to diagnose coronary artery disease, evaluate valvular heart 
disease, and risk-stratify patients prior to non-cardiac surgery. 
It is a safe procedure with serious adverse events occurring in 
less than 1% of cases [1, 2]. Atropine is used during DSE to 
reduce test duration without increasing the rates of complica-
tions [3]. Ventricular asystole is a rare complication, occur-
ring in < 0.01% of cases [4, 5]. We present a case of transient 
third-degree heart block following atropine administration 
during DSE resulting in ventricular asystole. To the best of our 
knowledge, this is the first report of atropine-induced ventricu-
lar asystole during a dobutamine stress test.

Case Report

A 52-year-old man with end stage renal disease (ESRD), dia-

betes mellitus, peripheral vascular disease, and essential hy-
pertension on carvedilol presented to the echocardiography 
lab for cardiovascular risk stratification for renal transplant 
evaluation. At rest, echocardiography showed an ejection 
fraction of 65% and no wall motion abnormalities. The initial 
electrocardiogram (ECG) showed no evidence of conduction 
system abnormalities (Fig. 1a). Twenty seconds after adminis-
tration of the second 0.2 mg dose of atropine, the PR interval 
prolonged and the patient developed a complete heart block 
with a 15-s episode of ventricular asystole due to persistent 
non-conduction of P waves without ventricular escape (Fig. 
2a). The atrial rate did not increase during this episode. The 
patient lost consciousness for approximately 10 s and denied 
any symptoms on awakening. During stress, echocardiogra-
phy showed a wall motion abnormality of the distal septum 
and anterior apex (present on stress echocardiography 2 years 
prior), and the ECG did not show ischemic changes. Echocar-
diography immediately after the syncopal episode showed a 
decrease in ejection fraction from 62% to 45% that resolved 
after 75 min.

The patient was admitted and 2 h after the initial epi-
sode of syncope, telemetry captured another 13.5-s period 
of ventricular asystole with persistent non-conduction of P 
waves without ventricular escape or a compensatory increase 
in atrial rate (Fig. 2b). The patient did not lose consciousness 
and endorsed only lightheadedness. Repeat ECG showed 
first-degree atrioventricular (AV) block (Fig. 1b). The pa-
tient’s carvedilol was held given the unknown etiology of the 
heart block. Electrolytes were within normal limits. Urgent 
coronary angiography did not show any obstructive coronary 
disease. An electrophysiology study was performed to assess 
AV nodal conduction in response to atropine administration. 
There was no evidence of infra-His conduction block with 
incremental atrial pacing, nor was there any HV interval 
change with multiple successive doses of atropine for a total 
of 1 mg.

The patient had no further episodes of heart block during 
his admission. He resumed his home medications and was 
discharged with the presumed diagnosis of atropine-induced 
bradycardia and heart block with an ambulatory cardiac 
monitor that showed sinus rhythm with a PR interval of 218 
ms. There were two short runs of supraventricular tachycar-
dia (SVT), the longest lasting for 13 beats, and one episode 
of high-grade AV block resulting in a 3.1-s pause with three 
consecutive non-conducted P waves. Due to the asympto-
matic nature of this pause, no pacemaker was placed.
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Discussion

Ventricular asystole is a rare complication that can occur dur-
ing DSE with an incidence of 0.002% [1]. Case reports have 
shown both dobutamine and atropine-mediated complete heart 
block [6]. In this case, the absence of chest pain, lack of ST 
changes on ECG, lack of occlusion on coronary angiography, 
and normal electrophysiology study suggest a non-ischemic 
and non-structural etiology of the patient’s ventricular asys-
tole. Pharmacokinetics also definitively ruled out dobutamine 
as the etiology for the patient’s ventricular asystole, as ventric-
ular asystole occurred outside its half-life (2 min) but within 
the half-life of atropine (3 h). Therefore, the mechanism of 
third-degree AV block in this patient was most likely related 
to atropine-mediated hypervagotonia, suggested by the close 
temporal association between this rhythm and atropine admin-
istration, the second episode occurring within the half-life of 
atropine but not dobutamine, and the lack of a compensatory 
increase in SA nodal rate during ventricular asystole, consist-
ent with hypervagotonia.

There are several mechanisms through which atropine 
can lead to hypervagotonia. The Bezold-Jarisch reflex oc-
curs when increased myocardial contraction stimulates 
myocardial mechanoreceptors, resulting enhanced parasym-
pathetic activity [1]. The resulting vagal storm may contrib-
ute to transient complete block in patients with preexisting 
conduction system disease or reduced cardiac output. Simi-
larly, hypervagotonia can occur with low dose atropine ad-
ministration as a reflex in response to significant peripheral 
vasodilation and hypotension that can occur [7], as well as 

due to direct central and sinoatrial (SA) nodal effects. Both 
low and high dose atropine administration have been shown 
to increase pacemaker muscarinic activity, thereby decreas-
ing heart rate [8]. Low dose atropine may also disinhibit the 
vagus nerve by inhibiting muscarinic receptors in the central 
vagal nuclei, contributing to atropine’s bradycardic effects 
[9], an effect which may have been potentiated by our pa-
tient’s beta-blockade.

Conclusions

This case demonstrates transient complete AV block with no 
ventricular escape after administration of atropine during DSE 
in a patient with multiple comorbidities. Atropine can cause a 
vagally mediated reflex that can slow SA nodal conduction, 
potentiate AV nodal conduction, and rarely result in complete 
heart block. AV block and ventricular asystole are rare com-
plications that should be recognized prior to DSE and atropine 
administration.
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Figure 1. (a) Baseline ECG with NSR, LVH, and LAA, PR = 0.19 s. (b) ECG after second episode of third-degree AV block (PR 
= 0.22 s), which demonstrates new first-degree AVB. ECG: electrocardiogram; AVB: atrioventricular block; LVH: left ventricular 
hypertrophy; NSR: normal sinus rhythm.
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Figure 2. (a) ECG during DSE showing prolonging PR interval followed by complete heart block and ventricular asystole due to 
lack of escape rhythm. (b) Telemetry strip post-admission showing the same rhythm. ECG: electrocardiogram; DSE: dobutamine 
stress echocardiography.
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