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SUMMARY 
Cardiovascular disease represents the largest cause of 
death globally, with multifactorial causes. This is a case 
study of a thyroid storm with hyperactive coronary arteries 
resulting in acute myocardial infarction (AMI). A 56-year-old 
gentleman presented with left-sided chest pain radiating to 
the neck. Initial ECG showed ST elevation over anterior 
leads, which dynamically changed to Lambda-wave (“shark 
fin” pattern) over inferior leads 60 minutes later, along with 
raised cardiac enzymes. Urgent invasive coronary 
angiogram was performed, in which we repeatedly did 
ballooning of the left anterior descending coronary artery 
due to recurrent spasms in the artery, with the patient’s 
haemodynamics being labile with systolic blood pressure of 
as low as 60 mmHg. He was intubated for acute pulmonary 
oedema and admitted to cardiac intensive care unit post-
procedure and had persistent tachycardia with multiple 
episodes of tachyarrhythmia. Laboratory test revealed 
hyperthyroidism, and he was treated for thyroid storm with 
Burch-Wartofsky Point Scale of 50 points. However, his 
clinical condition deteriorated rapidly with the development 
of acute kidney injury and severe metabolic acidosis. He 
eventually succumbed after 4 days of intensive care despite 
maximum multidisciplinary resuscitation effort. This study 
calls for routine screening of thyroid function test in patients 
with persistent tachycardia during AMI. 

INTRODUCTION 
Cardiovascular disease represents the largest cause of death 
globally, claiming about 17.9 million lives each year, 
contributing to an estimation of 32% of all deaths 
worldwide.1 Despite various works on primary and secondary 
prevention of myocardial infarction (MI), the climbing trend 
of the disease suggests a multifactorial cause of disease 
processes. This case study reported thyroid storm in the 
setting of AMI and highlighted the possibility that 
hyperthyroidism may be an overlooked cause of MI which 
has been increasingly recognised as a potential contribution 
to the disease occurrence.  

CASE REPORT 
A 56-year-old gentleman who was an active smoker with 
underlying type 2 diabetes mellitus was admitted to the 
Cardiology Department for ST elevation myocardial 

infarction (STEMI). He initially presented with left-sided chest 
pain radiating to the neck; associated with headache, nausea 
and reduced effort tolerance. His symptoms lasted for 2 weeks 
but worsened on the day of presentation. He did not 
complain of tachycardia, tremors or loss of weight.  

Physical examination noted initial heart rate to be within the 
higher end of normal range, but later became increasingly 
tachycardic. Initial 12-lead electrocardiogram (ECG) showed 
ST elevation over leads aVR and V1 with reciprocal ST 
depression over leads I, II, III, aVF and V3-V6 and tall tented 
T wave over leads V2-V4, suggestive of extensive anterior 
STEMI (Figure 1A). Subsequent ECG 60 minutes later revealed 
significant dynamic changes of Lambda-wave (“shark fin” 
pattern) over inferior leads and reciprocal deep ST depression 
over leads I, aVR, aVL and V1-V2, suggestive of inferior STEMI 
(Figure 1B). Laboratory test showed elevated cardiac enzymes 
(CK 682 IU/L, CK-MB 43 IU/L).  

An urgent invasive coronary angiogram revealed 
intermediate (50% stenosis) in the left main lesion and the 
most significant lesion (80% stenosis) was at the proximal left 
anterior descending artery (LAD). Balloon dilation was done 
for the LAD with a semi-compliant 2.5 mm x 12 mm balloon. 
The proximal LAD showed improvement but there was a new 
spasm at the mid and distal LAD with a drop in systolic blood 
pressure to 80 mmHg. Balloon dilation was repeated at sub-
nominal pressure with improvement to the flow. The 
proximal to mid-segment of the LAD was then stented with a 
3.0 mm x 34 mm drug eluting stent. Soon after, the left main 
showed spasms, and there was also no reflow to the left 
circumflex artery (LCX) with a further drop in systolic blood 
pressure to 60 mmHg (Figure 2A-L). Fluid resuscitation was 
done and a bolus of Glycoprotein IIb/IIIa inhibitor (tirofiban) 
was given. A repeated angiogram showed re-established flow 
to LCX and TIMI 3 flow to both LAD and LCX and an 
improvement of BP to 140/100 mmHg.  

After the procedure, the patient was transferred to coronary 
care unit, and he was given Glycoprotein IIb/IIIa inhibitor 
(tirofiban) over 24 hours. However, he developed acute 
pulmonary oedema post-primary cutaneous intervention 
and was intubated due to impending respiratory collapse. 
Physical examination showed persistent tachycardia with 
heart rate ranged from 150 to 170 beats per minute. Cardiac 
monitor showed multiple episodes of transient 
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supraventricular tachycardia, which were spontaneously 
aborted. Thyroid function test (TFT) was sent, which revealed 
a low concentration of thyroid-stimulating hormone (TSH 
<0.005 uIU/mL) and a significantly elevated free thyroid 
hormone level (fT4 50.08 pmol/L; reference range 9.01–19.05 
pmol/L). His Burch-Wartofsky Point Scale was 50 points 
which was highly suggestive of thyroid storm.  
 
The patient had no history of thyroid disease until current 
hospitalisation. He was treated for thyroid storm and was 
given Lugol’s iodine, hydrocortisone and carbimazole. Later, 
he developed non-sustained ventricular tachycardia in which 
he was chemically cardioverted with amiodarone. Despite the 
intensive treatment, patient’s condition continued to 
deteriorate with increasing requirement of inotropic support.  
Transthoracic echocardiography showed a poor ejection 
fraction of 17.8% using Simpson’s biplane method. NT pro-
Brain natriuretic peptide (NT-proBNP) was raised at 6660 
pg/mL. Patient also developed acute kidney injury with 
severe metabolic acidosis but renal replacement therapy was 
not commenced as he was clinically unstable. Despite 
multidisciplinary effort of maximum resuscitation, patient 
succumbed after 4 days of hospitalisation.    
 
 

DISCUSSION 
Thyrotoxicosis in the setting of AMI is not commonly been 
thought of and may be more commonly present than it was 
clinically diagnosed. The presence of thyroid hormone (TH) 
receptors in myocardium and vascular endothelial tissues 
allows changes in circulating TH concentration to modulate 
end-organ activity.2 ThyrAMI 1 study done on the population 
of North of England showed that thyroid dysfunction is 
common in acute myocardial infarction (AMI) patients on 
admission to hospital.3 This patient was diagnosed with 
hyperthyroidism upon hospitalisation for cardiac event after 
being noted to have persistent tachycardia. He did not report 
any symptom of hyperthyroidism prior to current admission, 
which may be due to the lack of recognition of symptoms 
among Asian patients, and the only precipitating factor to 
the occurrence of thyroid storm was AMI. One might also 
wonder the possibility of diabetes mellitus in masking the 
symptoms of hyperthyroidism, hence he might have long-
standing hyperthyroidism but never been symptomatic to 
seek medical attention. However, there is no literature so far 
to suggest such phenomenon. There is also no possible way to 
establish the temporal relationship of either hyperthyroidism 
had caused the AMI first or AMI had precipitated the 
occurrence of thyroid storm.  
 

Fig. 1: 12-lead electrocardiogram. (A) Presence of ST elevation over ECG leads aVR and V1 with reciprocal ST depression over leads I, II, 
III, aVF and V3-V6 and tall tented T wave over leads V2-V4, suggestive of extensive anterior STEMI. (B) Subsequent 12-lead 
electrocardiography 60 minutes later showed significant dynamic changes; Lambda wave of shark-fin pattern over inferior leads 
and reciprocal deep ST depression over leads I, aVR, aVL and V1-V2, suggestive of inferior STEMI.
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Fig. 2: Series of images from invasive coronary angiogram. (A) AP cranial view during invasive coronary angiography showing 80% 
stenosis at the proximal (white arrow) and 50% stenosis at the mid-left anterior descending artery (LAD) (dotted arrow) before 
PCI. (B) Pre-dilatation of proximal LAD with balloon. (C) AP cranial view showing a new tight stenosis between second and third 
diagonals post dilatation with balloon (white arrow). (D) Further pre-dilatation of the new lesion with balloon. (E) AP cranial 
view showing a new tight stenosis distal to the third diagonal post dilatation with balloon (white arrow), suggestive of possible 
coronary artery spasm. (F) Further pre-dilatation of the new lesion with balloon. (G) AP cranial view showing no new coronary 
artery spasm post dilatation with balloon. (H) AP cranial view showing new coronary artery spasm at the distal LAD (white arrow) 
during the removal of intracoronary wire. (I) Further pre-dilatation of the new lesion with a balloon. (J) AP cranial view showing 
residual coronary artery spasm at the far distal LAD (white arrow) post dilatation with a balloon. (K) RAO caudal view showing 
normal left main stem before PCI. (L) RAO caudal view showing new left main spasm (white arrow) after PCI of the proximal 
LAD with drug-eluting stent (dotted arrow).
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Although the effect of hyperthyroidism on various organs is 
usually considered reversible, our patient did not experience 
any significant improvement after delivery of 
hyperthyroidism treatment. On the contrary, his clinical 
condition steadily went downhill, and he quickly succumbed. 
His thyroid dysfunction may have contributed to the adverse 
outcome of the cardiovascular event. Studies have shown 
that patients who have thyroid disease had higher risk of 
death from cardiovascular disease.4 Compared to cases of 
AMI with hyperthyroidism who had relatively normal 
coronary arteries,5,6 our patient had multi-vessels disease 
which might contribute further to his poor outcome.  
 
The exact mechanism of MI in thyrotoxicosis is unclear. 
However, there are several postulations on the possible 
pathophysiology. There are evidences showing 
hyperthyroidism as a pro-thrombotic state due to an increase 
in fibrinogen and factor X levels.7 Higher von Willebrand 
antigen levels in thyrotoxicosis lead to enhanced platelet 
plug formation.8 These may result in in-situ coronary 
thrombosis. In addition, direct metabolic effect of thyroid 
hormone on myocardium or as a result of arrhythmia are 
potential contributory factors.9 While the development of 
tachyarrhythmias in our patient might be due to a direct 
effect of coronary artery occlusion, thyroid dysfunction might 
have contributed to the event.  
 
There were subtle clues from the ECG that this case was not a 
straightforward AMI in that the ST elevation changed from 
inferior leads to anterior leads suggesting that the patient has 
had coronary spasms rather than an acute thrombosis. The 
presence of recurrent coronary artery spasm in our patient 
during invasive coronary angiogram was consistent with the 
finding of other cases of MI in young patients with 
thyrotoxicosis.6,9 This observation might be due to the 
enhanced vasoconstriction effect from catecholamines and 
sympathetic a-adrenergic receptor stimulation from 
increased sensitivity and numbers of adrenergic receptors in 
thyrotoxicosis state.6 The awareness of a different 
pathophysiology in patients with MI may influence the 
management in which it might differ from typical MI 
secondary to atherosclerotic plague formation. In MI with 
thyrotoxicosis due to severe coronary artery spasm, the 
coronary artery spasm may be completely relieved by 
intracoronary administration of nitrates without the need for 
stenting.6 Non-dihydropyridine calcium channel blockers 
and long-acting nitroglycerin can also be used in the 
treatment of vasospastic angina.10 However, the severe 
hypotension in our patient precludes the administration of 
intracoronary nitrates or other anti-vasospastic agents.   
 
There is growing evidence to suggest thyrotoxicosis as a 
potential cause of MI.3,5,6,9 Screening of TFT in patients with MI 
especially with the observation of persistent tachyarrhythmia 
should be considered. Urgent TFT testing is of paramount 
importance in confirming the diagnosis of thyroid storm 
upon clinical suspicion for timely administration of 
treatment. It is important to achieve euthyroid state in 
patients with thyrotoxicosis to improve mortality outcomes. 
 
 
 
  
 

CONCLUSION 
Thyroid storm as an atypical cause of AMI is rarely diagnosed 
in clinical practice. Coronary artery spasm is a common 
finding in many cases of AMI with thyrotoxicosis. While 
intracoronary administration of nitrate and other vasospastic 
treatment were proven to be effective in relieving coronary 
artery spasm, its role might be limited by clinical condition of 
hypotension. Patients who have cardiovascular disease 
profile with thyrotoxicosis might have poorer outcomes 
compared to patients who did not have typical 
cardiovascular disease profile presenting as AMI. Our study 
resonates with other studies in which thyroid dysfunction can 
be a cause of AMI. This has called for a routine screening of 
thyroid function test in patients with myocardial infarction to 
allow for early delivery of thyrotoxicosis treatment to 
improve mortality outcomes.  
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