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Abstract
We report the case of a 58-year-old patient with chronic ischemic syndrome who underwent dipyridamole 
stress echocardiography for the evaluation of chest pain. The stress test was negative with normal coronary 
flow velocity reserve, preserved chronotropic competence, and no inducible wall motion abnormalities. 
However, upon administration of aminophylline at the end of the test, the patient developed acute chest 
pain, ST-segment elevation, and severe apical wall motion abnormalities. These findings resolved with 
intravenous nitrates. Subsequent coronary angiography revealed a significant vasospastic stenosis in the 
left anterior descending artery superimposed on a mild organic stenosis of around 50% after intracoronary 
nitrates. The coronary stenosis was successfully treated with a drug-eluting stent. This case highlights the 
potential for vasospastic angina to be unmasked following vasodilator reversal, even after a negative stress 
echocardiography.
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Introduction
Vasospastic angina (VSA), characterized by transient coronary artery spasm leading to myocardial 
ischemia, is a known but often underrecognized cause of chest pain, particularly when angiographically 
significant stenosis is absent or minimal [1]. Dipyridamole stress echocardiography is a commonly used 
non-invasive test to assess myocardial ischemia. Typically, a negative test suggests low likelihood of flow-
limiting coronary disease. However, rare paradoxical responses, particularly after the administration of 
aminophylline, have been reported to provoke coronary spasm and reveal underlying VSA [2–5]. This case 
demonstrates the rare occurrence of coronary vasospasm triggered by aminophylline after a negative 
dipyridamole stress echocardiography. It adds to the literature by highlighting a paradoxical response 
during vasodilator reversal.
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Case report
A 58-year-old female with a history of typical chest pain at rest that had been onset for approximately 4 
weeks and whose attacks had become increasingly frequent (2–3 per day) was referred for dipyridamole 
stress echocardiography. Risk factors included hypertension and smoking.

Baseline echocardiography showed preserved left ventricular ejection fraction and no regional wall 
motion abnormalities. Stress was performed with the recommended methodology and standards [6]. 
During dipyridamole infusion, coronary flow velocity reserve (CFVR) in the mid-distal left anterior 
descending (LAD) coronary artery was within normal limits (> 2.0) (Figure 1), chronotropic reserve was 
preserved, defined as stress heart rate/rest heart rate > 1.22, and no inducible ischemia or wall motion 
abnormalities were observed. The test was considered negative for ischemia.

Figure 1. CFVR in LAD. Normal increase of diastolic coronary flow velocity (CFVR = 2.57) from rest (left) to peak stress (right). 
CFVR: coronary flow velocity reserve; LAD: left anterior descending

To reverse the vasodilatory effects of dipyridamole, aminophylline was administered. Immediately 
following its infusion, the patient experienced:

- Acute substernal chest pain;

- ST-segment elevation on electrocardiogram (ECG) (antero-apical and lateral leads) (Figure 2);

- Development of apical regional wall motion abnormality on echocardiography (Figure 3).

Prompt administration of intravenous nitrates led to rapid resolution of symptoms, normalization of 
ECG changes, and recovery of apical wall motion.

The patient underwent urgent coronary angiography, which revealed a spontaneous focal, tight 
vasospastic stenosis in the mid-LAD segment (Figure 4) which was partially relieved by intracoronary 
nitrates, confirming the diagnosis of VSA. After nitrates an organic stenosis of around 50% was observed 
and treated with a drug-eluting stent (DES) to prevent recurrent spasm and ensure vessel patency.

The patient reported feeling well after the procedure and did not experience further symptoms. 
Figure 5 summarizes the timeline of the events.

Discussion
This case illustrates a rare but clinically significant phenomenon: the unmasking of VSA following 
aminophylline administration at the end of a dipyridamole stress test. While dipyridamole typically induces 



Explor Cardiol. 2025;3:101263 | https://doi.org/10.37349/ec.2025.101263 Page 3

Figure 2. ST-segment elevation in anterolateral leads after aminophylline and chest pain. The 12-lead ECG was not 
technically satisfactory since the patient was immediately rushed to the catheterization laboratory. ECG: electrocardiogram

Figure 3. End-systolic frames from apical 5-chamber view showing a small left ventricle with normal regional wall 
motion at peak stress (left panel) and severe cavity dilation with apical akinesia after aminophylline (right panel)

coronary vasodilation via adenosine-mediated pathways, its reversal with aminophylline—an adenosine 
receptor antagonist—may paradoxically lead to coronary vasoconstriction in susceptible individuals [7].

The development of symptoms and ischemic ECG changes in this context, despite a negative stress test, 
suggests that the patient’s symptoms were due to dynamic coronary spasm rather than fixed 
atherosclerotic obstruction. This supports the concept that normal CFVR and wall motion during 
pharmacologic stress testing do not exclude coronary vasomotor disorders.

Coronary vasospasm has been reported in association with various pharmacologic provocations, and in 
some cases, the administration of aminophylline or even the withdrawal of vasodilators can induce spasm. 
By blocking vasodilatory A2A receptors in coronary vessels, aminophylline removes adenosine’s 
vasodilatory effect, potentially resulting in unopposed vasoconstriction, especially in vessels with impaired 
endothelial function or spasm-prone segments. Aminophylline is a methylxanthine (like caffeine and 
theophylline). It also increases catecholamine release (e.g., norepinephrine) by antagonizing presynaptic 
adenosine A1 receptors. This sympathetic activation can result in vasoconstriction through alpha-1 
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Figure 4. Coronary angiographic findings. Coronary vasospasm of proximal LAD resolved after intracoronary administration 
of nitrates, showing a residual mild 50% stenosis. LAD: left anterior descending

Figure 5. Timeline of events. CFVR: coronary flow velocity reserve; ECG: electrocardiogram

receptor activation by norepinephrine, but this is an indirect effect, not due to aminophylline acting on 
alpha-1 receptors itself [8]. Management typically includes calcium channel blockers and nitrates [9], and 
the decision to stent the underlying organic coronary lesion can be associated with recurrence of symptoms 
due to persisting vasospasm not treated by stenting [10].

In this case, the decision to stent the culprit segment was driven by the severity of the stenosis and the 
clinical presentation, as symptoms in these patients were refractory to medical therapy and persisted 
despite intensive treatment. As reported in the literature, stenting mild-to-moderate coronary stenoses can 
be safe and effective in selected patients [11]. However, we recommend that the decision be individualized, 
taking into account the clinical presentation, response to medical therapy, and anatomical accessibility of 
the coronary stenosis.



Explor Cardiol. 2025;3:101263 | https://doi.org/10.37349/ec.2025.101263 Page 5

In conclusion, clinicians should be aware of the potential for coronary vasospasm, particularly after 
pharmacologic stress testing. A negative dipyridamole test does not exclude VSA, and aminophylline can, in 
rare cases, precipitate coronary spasm.
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