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Letter  to  the Editor

Dear Sir,

Coronary vasospasm can result in tombstone-like ST elevations in the presence of non-obstructive coronary arteries on angiography. 
Coronary vasospasm has been reported to coexist with myocarditis, possibly due to endothelial dysfunction or coronary smooth 
muscle cell hyperreactivity. We herein describe a novel presentation of tombstone-like ST elevations that were likely from multivessel 
coronary vasospasm in a patient with pericarditis.

A 40-year-old man with a three-day history of an infected right lower molar tooth presented to the emergency department with 
dysphagia, shortness of breath and right neck swelling. There was no complaint of chest pain, and he had no past medical history 
or any cardiac problems prior to presentation. Electrocardiography (ECG) performed at the point of admission showed typical global 
concave upward ST elevations with PR interval depression consistent with pericarditis (Fig. 1a). Further investigations revealed 
elevated inflammatory markers. Computed tomography of the neck and thorax, which was performed in view of his presentation 
history, showed gas gangrene in the neck communicating with the mediastinum, likely due to contiguous infection.

The patient underwent surgery for his disease and received broad-spectrum antibiotics, as guided by microbiological cultures. 
On the sixth day of admission, diffuse tombstone-like non-territorial ST elevations were seen on ECG without any symptom or 
haemodynamic instability (Fig.  1b); they completely resolved after 15 minutes. There were no Q waves thereafter. The diffuse 
tombstone-like ST elevations recurred on the tenth day of admission and again resolved after 15 minutes. Peak serum troponin levels 
were marginally elevated at 0.063 mcg/L (normal < 0.040 mcg/L). The patient was under sedation and intubated for the first two 
weeks of his admission.
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Fig. 1 ECGs shows (a) global concave upward ST elevations with PR interval depressions secondary to pericarditis; and (b) transient tombstone-like 
non-territorial ST elevations consistent with transmural injury.
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Fig. 2 Cardiac magnetic resonance image shows a thickened pericardium 
and a small pericardial effusion due to pericarditis. No myocardial oedema 
or inflammation was demonstrable on short tau inversion recovery images 
or late gadolinium enhancement images.

Fig. 3 ECG shows global T-wave inversions with resolution of ST elevations, consistent with evolution of pericarditis.

Urgent coronary angiography showed normal coronary arteries. Subsequent transthoracic echocardiography showed normal left 
ventricular ejection fraction with no regional wall motion abnormalities. There was no obvious pericardial thickening or pericardial 
effusion of note. Cardiac magnetic resonance (CMR) imaging showed a thickened pericardium and a small pericardial effusion 
consistent with pericarditis (Fig. 2). There was no high T2-weighted signal on short tau inversion recovery images or late gadolinium 
enhancement images that could suggest myocardial oedema or inflammation (related to myocarditis or myocardial infarction). A review 
of the patient’s medication did not show any drugs known to incite vasospasm and his electrolytes were unremarkable throughout 
the admission. He had no history of any prior medication use, including illicit drugs such as cocaine.

The patient was managed with anti-inflammatory medication and coronary vasodilators, and continued treatment for his underlying 
gas gangrene. He was asymptomatic throughout admission. There were no further episodes of ST elevations. The patient made a full 
recovery and was subsequently discharged well for outpatient follow-up. One month later, ECG showed global T wave inversions 
consistent with full evolution of pericarditis (Fig. 3).

This case demonstrates non-territorial tombstone-like ST elevations in a previously healthy man admitted with pericarditis from 
contiguous spread of infection from a right lower molar. His preceding ECG had the classic changes of pericarditis. These tombstone-
like ST elevations were transient (only lasting for 15 minutes before complete resolution), widespread and not limited to any single 
coronary artery territory. This is not consistent with transmural infarctions, which usually affect one or at most two coronary vascular 
territories and frequently manifest with ST elevations that evolve over hours, resulting in Q waves. Coronary angiography showed 
normal coronaries with no evidence of obstructive coronary artery disease.

Stress-induced (Takotsubo) cardiomyopathy can cause similar transient changes,(1,2) but this is ruled out by a normal transthoracic 
echocardiogram. Another consideration is resolved coronary thrombi. However, it would be unusual to have simultaneous thrombi 
formation and resolution in all coronary arteries. Although this patient was not on propofol, propofol infusion syndrome would be 

a valid consideration for patients under anaesthesia and can 
cause similar ECG changes, which are typically described as 
Brugada-like.(3) The ECG changes of this patient were not typical 
of other differentials of ST elevation, such as early repolarisation, 
left ventricular hypertrophy, hyperkalaemia and Brugada 
syndrome.(4) The patient’s CMR image confirmed the diagnosis 
of pericarditis without myocarditis. In this setting, the transient 
diffuse tombstone-like ECG changes are most consistent with 
multivessel coronary vasospasm due to pericarditis.

The association between myocarditis and coronary artery 
spasm is well described.(5-10) In a study of 85  patients with a 
clinical diagnosis of myocarditis but no obstructive coronary 
artery disease, inducible coronary artery vasospasm was proven 
to be more prevalent in patients with biopsy-proven evidence of 
myocarditis (myocardial inflammation or viral genome) than in 
those without. A strong association was found between parvovirus 
B19 myocarditis and coronary vasospasm, with around 86% of 
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patients with proven myocarditis demonstrating coronary vasospasm. The authors hypothesised that the underlying pathophysiology 
could be inflammation leading to endothelial dysfunction or coronary smooth muscle cell hyperreactivity.(11) Although vasospasm 
has not been described in patients with pericarditis, myocarditis and pericarditis are inherently related and it is likely that pericarditis 
can incite similar changes.

The ECG changes seen in our patient are similar to those of patients with proven multivessel coronary vasospasm.(12,13) In a study 
of patients with suspected vasospastic angina, diffuse multivessel involvement was described to be present in the majority of patients 
who demonstrated coronary vasospasm.(14) The involvement of the entire pericardial sac, as evident in this patient, increases the 
likelihood of multivessel coronary inflammation and, by extension, multivessel vasospasm. Multivessel coronary artery spasm has 
been reported in association with medication use, including calcium channel blocker withdrawal,(15) chemotherapy administration(16) 
and possibly nitrate withdrawal. Sequelae of coronary artery spasm can include cardiogenic shock and arrhythmic complications.(13,17) 
Management includes coronary vasodilators and supportive management for any cardiac complications. To our knowledge, this is 
the first case report that describes multivessel coronary vasospasm in a patient with pericarditis.

Yours sincerely,
Yinghao Lim1, Devinder Singh1, Poay Huan Loh1, Kian Keong Poh1

1Department of Cardiology, National University Heart Centre, Singapore. yinghao_lim@nuhs.edu.sg
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