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Coronary vasospasm is a rare cause of ST-segment elevation myocardial infarction (STEMI) and can be precipitated by numerous
inciting factors including endogenous catecholamines. Differentiating coronary vasospasm from an acute atherothrombotic event is
diagnostically challenging and requires a careful clinical history combined with electrocardiographic and angiographic abnormalities
to make the diagnosis and guide therapy.

We report a case of cardiogenic shock secondary to cardiac tamponade leading to an endogenous catecholamine surge resulting in
profound arterial vasospasm and STEMI. The patient presented with chest pain and inferior ST segment elevations prompting emer-
gent coronary angiography, demonstrating subtotal occlusion of the right coronary artery, severe proximal left anterior descending
coronary artery stenosis, and diffusely stenosed aortoiliac vessels. Emergent transthoracic echocardiogram revealed a large peri-
cardial effusion and hemodynamics consistent with cardiac tamponade. Pericardiocentesis resulted in dramatic hemodynamic im-
provement with immediate normalization of ST segments. Repeat coronary angiography performed one day later showed no

angiographically significant coronary or peripheral arterial stenosis.

This is the first reported case of simultaneous coronary and peripheral arterial vasospasm presenting as inferior STEMI caused by
endogenous catecholamines from cardiac tamponade. Several clues suggest coronary vasospasm including the discordant electro-
cardiography (ECG) and coronary angiographic findings as well as diffusely stenosed aortoiliac vessels. Diffuse vasospasm was con-
firmed when repeat angiography performed after pericardiocentesis demonstrated angiographic resolution of coronary and
peripheral arterial stenosis. Though rare, circulating endogenous catecholamines resulting in diffuse coronary vasospasm may pre-
sent as STEMI and should be considered based on the clinical history, ECG findings, and coronary angiography.
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resulting in ST-segment elevations on ECG.

e Coronary vasospasm is a clinical entity capable of manifesting as ACS, including STEMI.
Both exogenous and endogenous catecholamines can produce profound coronary and peripheral arterial vasospasm.
In patients presenting with cardiogenic shock, physiologic arterial vasoconstriction can lead to functionally occlusive coronary physiology

Coronary vasospasm is a rare cause of ST-segment elevation myo-
cardial infarction (STEMI)" and can be precipitated by numerous in-
citing factors® including high levels of circulating catecholamines.
The triad of chest pain, ST-segment elevations, and elevated cardiac
biomarkers is consistent with a type 1 myocardial infarction.® The
presence of ST-segment elevation, in particular, is strongly suggest-
ive of an atherothrombotic process leading to acute and total occlu-
sion of an epicardial coronary artery.* Conditions other than plaque
rupture resulting in abrupt cessation of coronary filling may also
present with the above triad and include coronary vasospasm, myo-
pericarditis,® stress cardiomyopathy,® and aortic or coronary dis-
section.”

Time since Event
presentation
0 min Patient presented to the emergency department

reporting several hours of chest pain with initial HR
130 b.p.m. and BP 80/50 mmHg.

Initial ECG demonstrating ST elevations in the inferior
leads (Il Il, aVF).

CT angiogram chest demonstrates no aortic

10 min

40 min
dissection but identifies large pericardial effusion.
1h 20 min Coronary angiogram performed; right coronary
artery (RCA) with diffuse subtotal occlusion; left
anterior descending (LAD) with 95% proximal
stenosis; distal abdominal aorta and bilateral
common iliac arteries diffusely diseased.
1h 40 min Emergent transthoracic echocardiogram
performed in catheterization laboratory with
large pericardial effusion and echocardiographic
findings of tamponade; pericardiocentesis
performed with 800 mL of serosanguinous fluid
removed.
2 h 30 min Repeat ECG showed resolution of inferior ST
elevations; HR 100 b.p.m. and BP 140/60 mmHg.
17h Repeat coronary angiogram showed RCA with 20%
distal stenosis, LAD widely patent without stenosis,
and aortoiliac arteries without stenosis.
2 days Pericardial drain clamped without re-accumulation of
pericardial effusion on repeat echocardiogram.

3 Days Pericardial Drain Removed.

A 72-year-old woman with a history of chronic obstructive pulmonary
disease presented with several hours of severe, substernal chest pain at
rest. She had accompanying mild upper respiratory tract infection (URI)
symptoms, but denied any prior similar episodes of chest pain. She was
taking no medications. On presentation, she had a heart rate of 130
b.p.m. and a blood pressure of 80/50 mmHg. She appeared uncomfort-
able with distant heart sounds and elevated jugular venous pulsations.
Initial bloodwork was notable only for leukocytosis of 29.3 k/uL (ref
4.5-100 k/uL) and a troponin of 1.6ng/mL (ref <0.04 ng/mL).
Electrocardiography (ECG) revealed inferior ST-segment elevations
(Figure 1A).

The decision was made to proceed with emergent cardiac catheter-
ization. While the cardiac catheterization lab was being activated, CT
angiography of the chest was performed, demonstrating a normal aorta
and a pericardial effusion. Emergent coronary angiography revealed a
subtotal occlusion of the right coronary artery (RCA) (Figure 2A) and
a 95% stenosis of the proximal left anterior descending (LAD) coronary
artery (Figure 2B). Recognizing that this might proceed to a complex
percutaneous coronary intervention (PCl) requiring mechanical circu-
latory support, the decision was made to perform pelvic angiography.
This demonstrated diffuse severe stenosis of the aortoiliac system in
which the six French sheath in the right common femoral artery was
occlusive in the right external iliac artery (Figure 2C). An emergent
transthoracic echocardiogram (TTE) in the catheterization lab revealed
a large circumferential pericardial effusion with echocardiographic cri-
teria for cardiac tamponade. Emergent pericardiocentesis was per-
formed at this time rather than PCl. An eight French pericardial drain
was placed and 800 mL of serosanguinous pericardial fluid was evacu-
ated. The opening pericardial pressure of 22 mmHg (ref <10 mmHg)
was reduced to 6 mmHg following drain placement, with improvement
in systolic blood pressure to 140 mmHg from 80 mmHg and complete
resolution of ST-elevations on subsequent ECG (Figure 1B). Similarly,
the patient’s chest pain resolved following pericardiocentesis. The pa-
tient was transferred to the cardiac intensive care unit where she re-
mained stable overnight. Her serum troponin level peaked at 34.6 ng/
mL (ref <0.04 ng/mL). The decision was made to repeat coronary angi-
ography the following morning and pursue PCl of the LAD stenosis.
However, repeat coronary angiography was dramatically improved,
with no significant stenosis in the RCA (Figure 2D) or the LAD
(Figure 2E). There was marked increase in the caliber of the aortoiliac
vessels visualized on repeat iliofemoral angiography (Figure 2F).

The patient remained stable for the remainder of her hospitalization
and the pericardial drain was successfully removed. She was discharged
and a subsequent TTE 4 weeks later was normal without recurrence of
pericardial effusion. Pericardial fluid analysis failed to produce an under-
lying etiology for the pericardial effusion and we speculate it was sec-
ondary to viral pericarditis given her URI symptoms on presentation.

Although rapid recognition and prompt revascularization remain the
gold standard management for patients with STEMI,* conditions other
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Figure 1 (A) ECG on initial presentation with ST elevations in Il, Ill, aVF. (B) ECG post-pericardiocentesis with resolution of inferior ST elevations.

than atherothrombotic occlusion of an epicardial coronary artery
can present in a manner nearly indistinguishable from a traditional
Type 1 ML

We postulate that this patient’s cardiogenic shock from cardiac tam-
ponade led to an endogenous catecholamine surge resulting in diffuse
arterial vasoconstriction, an entity not well-described in the literature.®
This resulted in diffuse coronary and peripheral artery vasospasm.

For this patient who presented in cardiogenic shock and was noted
to have features concerning for STEMI, the first clues pointing away
from a Type 1 event as the etiology were her angiographic findings.
Specifically, angiography of her RCA appeared consistent with a chronic
total occlusion and was thus, unlikely to be the culprit vessel despite the
inferior ST elevations on the initial ECG. Similarly, though the LAD de-
monstrated compromised flow initially, it was such that it did not dem-
onstrate complete occlusion and thus did not manifest electrically with
ST-segment elevations.

Repeat angiography was performed the following day in the setting
of a higher-than-expected troponin and concern for inferior wall
transmural myocardial injury due to collateral insufficiency in the set-
ting of a severe LAD stenosis. Repeat angiography demonstrated
widely patent LAD, RCA, and left circumflex artery with minimal lu-
minal irregularities. Similarly, there was a dramatic increase in caliber

of the right iliac vessels. We postulate that the ST-segment elevations
initially seen in the inferior territory reflect the subtotal occlusion of
the RCA from vasoconstriction due to high levels of endogenous ca-
techolamines. It is even more compelling that she had evidence of se-
vere, nearly obliterative peripheral arterial stenosis involving the
aortoiliac vessels that resolved on repeat angiography post-
pericardiocentesis. The fact that her ECG rapidly normalized and
repeat angiography was drastically improved without significant ath-
erosclerotic disease after correcting her cardiogenic shock strongly
suggests that her STEMI presentation was not due to atherosclerotic
plaque rupture but rather the result of vasoconstriction secondary to
cardiogenic shock from tamponade.

Tamponade has been shown to cause STEMI as a result of severely
elevated pericardial pressure.” We find this mechanism less applic-
able to our patient given the fact that the peripheral arteries were
also involved. Vasospasm in the setting of exogenous catecholamines
is a well-documented phenomenon,'®"" however, our patient re-
ceived no vasopressors prior to initial angiography. The most likely
explanation is the patient’s cardiogenic shock from tamponade
caused an endogenous catecholamine surge resulting in diffuse cor-
onary and aortoiliac vasospasm. This hypothesis is supported by the
angiographic stenoses of the RCA, LAD, and aortoiliac vessels, all of
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Figure 2 Top row: initial angiography of the RCA (A), LAD (B), and aortoiliac system (C). Bottom row: subsequent angiography of the RCA (D), LAD
(E), and right iliac system (F) following correction of cardiac tamponade and cardiogenic shock.

which dramatically improved after pericardiocentesis alone. The ra-
pid resolution of ST elevations in the inferior leads on ECG are
the result of reversing the patient’s cardiogenic shock from tampon-
ade, thus removing the vasoconstrictive response and allowing for
improved perfusion to the RCA. Finally, the transient iliac arterial
stenosis further supports the diagnosis of diffuse arterial vasocon-
striction from shock physiology. Provocative vasospastic testing
was not pursued on repeat angiography because the results would
not add diagnostic value as the stimulus for vasoconstriction had
been corrected.

In states of physiologic stress, high concentrations of endogenous ca-
techolamines, mainly epinephrine, bind to alpha-adrenoreceptors, caus-
ing a massive influx of calcium into cardiomyocytes, resulting in
coronary vasoconstriction.'> There are reports of endogenous cate-
cholamines in clinical syndromes such as pheochromocytomas'® and
Takotsubo cardiomyopathy14 leading to diffuse coronary vasoconstric-
tion. However, this is the first reported case of catecholamine-induced
coronary and peripheral vasospasm from tamponade, presenting as an
inferior STEMI.

When the patient presented with active chest pain meeting STEMI
criteria, the decision was made to perform angiography first instead
of pursuing intervention of her pericardial effusion. It was not until
she was in the catheterization laboratory that the clinical significance
of her pericardial effusion was recognized as tamponade. Had tampon-
ade not been recognized on TTE in the catheterization laboratory, at-
tempts at PCl, rather than pericardiocentesis, could have resulted in a
catastrophic clinical outcome. Though type 1 atherothrombotic events
will continue to account for the vast majority of STEMI admissions, this
is an important new etiology to consider and one for which there must
be a high index of clinical suspicion in order to provide a life-saving
intervention.
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