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Introduction
Vasodilators as adenosine and dipyridamole 
are useful and safe alternatives to exercise stress 
during the evaluation of coronary artery disease by 
myocardial perfusion single photon emission computed 
tomography (SPECT).[1]

Vascular smooth muscle and endothelial cells produce 
endogenous adenosine during spontaneous or induced 
myocardial ischemia, binding primarily to A2 membrane 
receptors. Net result is a coronary vasodilation mediated 
by adenylate cyclase.

Dipyridamole indirectly produces vasodilation by 
inhibiting the reuptake of endogenous adenosine 
into platelets, erythrocytes, and endothelial cells; the 
resulting increased extracellular concentration of 
adenosine stimulates coronary vasodilation.[2] While 

electrophysiologic effects of adenosine and dipyridamole 
at the atrial and atrioventricular (AV) node have been 
fully demonstrated, their effects on His‑Purkinje 
conduction have not been reported.[3,4]

We describe two patients exhibiting intermittent left 
bundle branch block  (LBBB) during dipyridamole 
intravenous infusion. At 1  year of follow‑up, both 
patients developed permanent LBBB.

Case Reports

Case 1
A 54‑year‑old hypertensive, diabetic, hyperuricemic, 
and dyslipidemic female patient was referred to 
Tc‑99m 2 methoxy‑isobutyl‑isonitrile (99mTc‑MIBI) 
gated‑SPECT with pharmacologic stress to evaluate 
induced ischemia. She presented a 4‑month history 
of nonanginal chest pain, sometimes superimposed 
to functional class II (NYHA) dyspnea. She was on 
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Case 2
A 71‑year‑old female patient, obese, hypertensive, 
dyslipidemia, sedentary, with a history of anginal chest 
pain in the last year, was referred to pharmacological stress 
99mTc‑MIBI gated‑SPECT to detect coronary heart disease. 
She was on aspirin, enalapril, and clonazepam. We followed 
the same protocol as in Case 1. Early after dipyridamole 
infusion, she presented mild chest pain and installed 
a transient LBBB without changes in the heart rate  (68 
bpm)  [Figure 2a]. With aminophylline infusion, normal 
ventricular conduction was restored. Poststress images 
revealed homogeneous myocardial perfusion [Figure 2b-d]; 
resting and poststress cavity volumes and LVEF were also 
normal. After this, the attending physician added atenolol 
50 mg/day. During 1‑year of follow‑up, the patient not 
required hospitalization or other diagnostic procedures, 
but she developed permanent LBBB.

Discussion
Both adenosine and dipyridamole are usually associated 
with mild reversible adverse effects and very low 
frequency of severe complications such as sustained 
ventricular arrhythmias  (0.81 per 10,000), death from 
myocardial infarction  (MI), or nonfatal MI  (<0.1%).[6,7] 
The P‑R interval prolongation had an incidence of 2–7% 
during vasodilator myocardial perfusion SPECT and is 
usually reversed through selective adenosine competitive 
antagonism produced by endovenous aminophylline.[7] 
In turn, advanced AV block induced by dipyridamole is 
very rare.[8]

Both in Cases 1 and 2, the RR intervals did not shorten 
progressively before the development of LBBB. 
So, tachycardia-dependent (phase 3) aberrancy in 
response to vasodilation was ruled out as a possible 
diagnosis. Furthermore, SPECT images showed no 
perfusion defects that could explain ischemic‑induced 
conduction abnormalities. These findings, associated 
with the reversibility of QRS changes after aminophylline 
administration, suggests that the aberrant conduction 
was the effect of exogenous dipyridamole. To the 
best of our knowledge, this is the first report of 
nonrate‑dependent LBBB induced by dipyridamole 
infusion. However, it seems quite difficult to find a 
rationale for this uncommon physiological effect in 
the described clinical settings. First, both cases showed 
the absence of clinical, electrocardiographic (ECG) or 
imaging findings suggestive of myocardial ischemia in 
the anterior descendent coronary artery territory. Second, 
large case series has not described sustained changes on 
ventricular conduction induced by dipyridamole; this 
fact is clinically relevant due to the potential influence 
of this phenomenon on image interpretation. Finally 
and most importantly, experimental research in animal 
models repeatedly failed to demonstrate alterations of 

standard‑dose aspirin, atorvastatin, allopurinol, 
thiazides, and enalapril, discontinuing atenolol 
48 h before the stress test. A 2‑day stress‑rest SPECT 
protocol was performed. The recommendations 
of the European Association of Nuclear Medicine 
were followed for preparation, image acquisition, 
and processing.[5] After 0.56 mg/kg dipyridamole 
infusion and MIBI injection (8 minutes after starting 
the protocol), the patient installed a transient LBBB 
without changes in the heart rate (85 bpm) [Figure 1a 
and b]. The conduction disturbance dissapeared after 
amynophilline infusion (2‑min later MIBI infusion). 
Poststress gated‑SPECT images revealed no perfusion 
defects  [Figure 1c-e]. Resting and poststress cavity 
volumes and left ventricular ejection fraction (LVEF) 
were within normal l imits.  During 1  year of 
follow‑up, she remained free of other symptoms, but 
she developed permanent LBBB.

Figure 1: Electrocardiography tracings obtained during 
dipyridamole infusion (a) and after endovenous aminophylline (b). 
The appearence and disappearance of left bundle branch block 

occurring at a sinus rate of 85 bpm (RR interval: 710 ms) are 
indicated by black arrows. Atrioventricular conduction remained 

unchanged in both conditions. Note intermittent left bundle branch 
block. Poststress and resting gated‑single photon emission 

computed tomography images during 2 days stress‑test protocol 
in short (c), long vertical (d) and long horizontal axis (e) showed no 

myocardial perfusion defects
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His‑Purkinje conduction time induced by endogenous 
adenosine release. In fact, although elevated adenosine 
levels may account for a major proportion of reversible 
AV conduction delay associated with impaired blood 
supply to the AV node,[8,9] bundle branch conduction 
times were not significantly altered.

Nunain et  al.[10] found that therapeutic doses of 
adenosine (6 mg and 12 mg bolus) shortened the atrial 
but not the ventricular duration of the monophasic 
action potential in 19  patients undergoing routine 
diagnostic electrophysiology studies. Bubinski et al.[4] 
specifically evaluated the physiological effects of 
endovenous dipyridamole in 24 patients during 
intracardiac electrophysiological studies, measuring 
parameters before and 5  min following infusion of 
dipyridamole (dose: 0.5 mg/kg). These investigators 

found that dipyridamole increased sinus node 
automaticity and reduced atrial, atrioventricular nodal, 
and ventricular refractory periods, and prolonged 
intra‑atrial and atrioventricular nodal conduction 
but did not produce significant modifications in 
His‑Purkinje conduction times. However, some 
patients may have anatomical features that make 
them vulnerable to LBBB. In this way, both patients 
developed a permanent LBBB in the 1‑year follow‑up.

Adenosine may not directly affect ventricular myocytes 
although it exerts pronounced anti‑β‑adrenergic effects 
in the myocardium mediated by A1A receptors and 
reducing intracellular levels of cAMP. Adenosine 
attenuates the catecholamine‑dependent increase 
in inward LtypeCa2 +  current  (ICaL), the delayed 
rectifier potassium current, and chloride current (ICl). 

Figure 2: (a) Development of left bundle branch block during dipyridamole infusion without previous modifications in heart rate (see similar RR 
intervals before and after left bundle branch block morphology). Poststress and resting gated‑single photon emission computed tomography 

images during 2 days stress‑test protocol in short (b), long vertical (c) and long horizontal axis (d) showed no perfusion defects
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In addition, adenosine attenuates ICaL and transient 
inward current (Iti)‑dependent afterdepolarization and 
triggered activity.[8]

In our two-cases experience, this unusual and 
nonsustained aberrant conduction during myocardial 
perfusion SPECT did not alter the safety of vasodilator 
stress protocol. Furthermore, although LBBB is a 
known cause of septal artifacts frequently resembling 
a true perfusion defect, none of our patients exhibited 
this finding, possibly due to the short duration of the 
conduction disturbance. We believe that the transient 
development of LBBB during dipyridamole infusion may 
predict the development of permanent LBBB.
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