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ABSTRACT

Dipyridamole nuclear myocardial perfusion imaging is a safe and useful modality for assessing
myocardial ischemia. It is the modality of choice for cardiac risk stratification in patients who

are unable to exercise. Intravenous dipyridamole causes coronary vasodilation and may

result in heterogeneity of coronary blood flow in significant coronary artery disease. Ischemic
electrocardiographic changes following pharmacological stress testing are less likely to occur
compared with exercise stress tests. Ischemia is more likely to be present in the form of ST
depression, with ST-segment elevation being exceedingly rare. We present the case of a 73-year-
old patient who developed ST-segment elevation myocardial infarction following pharmacologic
stress testing.
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INTRODUCTION

Nuclear myocardial perfusion imaging (MPI) is a safe and effective modality for detecting
myocardial ischemia in patients who are unable to undergo exercise stress testing’.
Dipyridamole and regadenosine are as sensitive and specific for detecting myocardial
ischemia as dobutamine, adenosine, and exercise stress testing™2. In fact, when
compared with exercise myocardial perfusion testing, dipyridamole nuclear testing

has similar sensitivity (79%) and higher specificity (95% vs. 92%) for the detection of
coronary artery disease (CAD)3.

Ischemic electrocardiographic (EKG) changes during dipyridamole stress testing may
manifest as ST depression and possible angina“. ST-elevation myocardial infarction
(STEMI) is an exceedingly rare complication“. Potential mechanisms of myocardial injury
include vasodilator-induced myocardial ischemia (coronary steal), coronary vasospasm,
or plaque rupture>. We report the case of a 73-year-old male patient who developed
STEMI a few hours after dipyridamole MPI with evident severe stenosis on subsequent
coronary angiography. To the best of our knowledge, this is the first report of a delayed
complication following dipyridamole stress testing.

CASE PRESENTATION

A 73-year-old male with poorly controlled insulin-dependent diabetes mellitus,
hypertension, CAD with remote coronary artery bypass graft (CABG) 30 years prior, and
severe peripheral artery disease (PAD) presented to an outside hospital for surgical
revascularization of the right lower extremity with possible amputation.

On arrival, the patient was hemodynamically stable and denied any anginal
symptoms. The patient was taking aspirin (81 mg), atorvastatin (20 mg), and insulin. He
was being treated for cellulitis and osteomyelitis of the right leg wound prior to arrival. An
echocardiogram performed 2 weeks prior showed an ejection fraction (EF) of 45% with
inferior hypokinesis. Given his medical comorbidities and no recent ischemic evaluations,
he was scheduled for preoperative pharmacologic stress testing to better characterize the
burden of ischemia. Pharmacological stress testing with dipyridamole was administered
intravenously at the rate of 0.56 mg/kg over 4 min. Baseline electrocardiogram (EKG)
showed sinus rhythm with nonspecific T-wave changes (Figure 1).

The patient experienced no symptoms during the stress test and had a normal
hemodynamic response to stress testing. No significant ECG changes were observed
during the stress testing. MPl was completed uneventfully, with no perfusion defects.
However, left ventricular systolic function was moderately decreased with global
hypokinesis along with anteroseptal and apical anterior akinesis (Figure 2). At this
time, he was recommended to undergo surgery without additional cardiac diagnostics/
interventions at moderate to high risk.

Two hours after the stress test, the patient became unresponsive and experienced
cardiac arrest. The initial rhythm was ventricular fibrillation (VF). ACLS was initiated,
the patient was intubated, defibrillation was performed three times, and a return of
spontaneous rhythm was achieved in 6 min. Post-arrest EKG showed a new inferior ST
elevation with reciprocal ST depression in the anteroseptal leads (Figure 3). The patient
was immediately taken to the catheterization laboratory for further evaluation.
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Figure 1. Electrocardiogram before pharmacological stress test showing sinus rhythm anterior
infarct and non-specific T-wave abnormalities.
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Figure 2. Left ventricular myocardial perfusion imaging showing abnormal perfusion with no
notable left ventricular perfusion ischemia.

Coronary angiography revealed severe multivessel CAD, 30% stenosis of the mid-left
main artery, 50% stenosis of the distal right coronary artery (RCA), and 90% stenosis of
the mid-RCA (Figure 4). Percutaneous coronary intervention (PCl) was performed with
successful delivery of a bare metal stent (BMS) to the mid-RCA. The patient was noted to
have recurrent myoclonic jerking during catheterization, and was deemed to have a grave
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Figure 3. Electrocardiogram post-arrest showing wide QRS rhythm with occasional premature
ventricular complexes and ST-elevation consistent with inferior infarct and reciprocal ST
depression.

Figure 4. Coronary angiography showing mid-left main coronary artery with an estimated 30%
stenosis (A). Left anterior descending with 100% lesion. Mid-right coronary artery with 9o% stenosis
(culprit lesion) and distal right coronary artery with 50% stenosis (B).

neurologic prognosis. He was managed in the cardiac care unit; however, in the absence
of neurological improvement, was extubated palliatively as per family wishes.

DISCUSSION

Dipyridamole-induced STEMI is an exceedingly rare complication reported only in a
few previous scientific literature® ™. A review conducted by Lette et al. reported an
incidence of 0.95 deaths and 1.76 nonfatal infarctions per 10,000 patients who received
dipyridamole for stress testing?. The safety of dipyridamole and other vasodilatory
pharmacological agents is due to the production of hyperemia with no associated
significant increase in myocardial oxygen demand*?.

Dipyridamole-induced ST-segment elevations have been observed in patients without
coronary lesions at the end of test procedures and after aminophylline administration,



Table 1 Overview of dipyridamole-induced ST-elevation cases from the literature.

Author Reference Age and Post-stress Mechanism Initial Catheterization Eventual
Sex EKG management report Management
Al Hennawi CR 73, M Unremarkable Plaque rupture None (late 30% mid-LMCA stenosis, PCl to RCA
et al. presentation) 100% LAD stenosis.
90% mid-RCA stenosis
(culprit lesion)
and 50% distal RCA
stenosis
Hansen et al. 6 47, M ST-segment Vasodilatory- Aminophylline, Total occlusions of CABG
elevation induced SLNTG RAD, LAD, occluded
coronary steal distal circumflex and
60% stenosis of the
first oblique marginal
Mutlu et al. 7 44, F ST-segment Vasodilatory- Aminophylline, 100% RCA, 70% LAD, CABG
elevation induced SLNTG 60% of the 2nd diagonal

coronary steal

branch, 70% the 3rd
diagonal branch, and
70% occlusion of the
proximal circumflex
artery

(continued on next page)
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Table 1 (continued)

Author Reference Age and Post-stress Mechanism Initial Catheterization Eventual
Sex EKG management report Management
Safi et al. 8 56, M ST-segment Vasodilatory- None LCX total occlusion Medical
elevation induced and proximal management
coronary steal 4,0—50% stenosis of
first obtuse marginal
branch
Kwai et al. 9 64, M ST-segment Vasodilatory- SL nifedipine, Occlusion of all bypass Streptokinase
elevation induced nitropaste, grafts, the native LAD,
coronary steal NTG, and RCA, and a 90% stenosis
morphine of the LMCA
Lietal 10 67, F ST depression Unstable Aminophylline Subtotal distal RCA PCl to RCA
progressing plaque rupture occlusion using a drug-
to ST-segment coated balloon
elevation
Castro et al. 11 73, F ST-segment Coronary SLNTG Unremarkable Medical
elevation vasospasm management
Notes.

CR, current; SL, sublingual; NTG, nitroglycerin; ASA, aspirin; RCA, right coronary artery; LAD, left anterior descending artery; LCX, left circumflex artery; LMCA, left main coronary artery; PCl, percutaneous coronary

intervention.

€2:€207 dSD9 | 19 IMBUUSH |

840 9 aSed



Page 7 of 8
Al Hennawi et al. GCSP 2023:23

which is attributed to the sudden termination of vasodilatory stimulation*~*. Other
mechanisms, including coronary vasospasm and coronary steal phenomenon were
contributory®*5. Our patient developed cardiac arrest approximately 5 h after undergoing
dipyridamole stress testing. Notably, he was asymptomatic during and shortly after the
nuclear test, and there was no concern of any hemodynamic alterations that may have
explained any impending acute coronary vessel disease (Table 1).

It is unlikely that pharmacological vasodilation directly contributed to ischemia,
especially given the temporal delay. Delayed STEMI may have been related to unstable
plague rupture in the setting of extensive atherosclerotic burden. It is feasible that
coronary hyperemia contributed to this phenomenon.

It also bears mentioning that STEMI might only be coincident with prior stress testing
and that pharmacological testing was not actually causative. To our knowledge, this is
the first case describing STEMI hours after dipyridamole stress testing in comparison
to previously reported cases that described such complications during the period of
pharmacological stress. This case adds to the literature on the importance of continuous
cardiac monitoring in patients following pharmacological stress tests.

WHAT WE HAVE LEARNED?

e Dipyridamole myocardial perfusion imaging is relatively safe.

e Coronary ischemia is one of the complications during nuclear stress testing.

e Myocardial ischemia may stem from vasodilator-induced myocardial injury, coronary
vasospasm, or spontaneous plaque rupture.
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