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ISCHEMIC HEART DISEASE

CASE REPORT: CLINICAL CASE SERIES

Spontaneous Coronary Artery Dissection
Without Myocardial Infarction
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ABSTRACT

pontaneous coronary artery dissection (SCAD)

is an emerging cause of myocardial infarction,

most often affecting middle-aged women.
SCAD is usually defined as causing acute coronary
syndrome (ACS), including unstable angina, ST-
segment elevation myocardial infarction (STEMI),
non-ST-segment elevation myocardial infarction
(NSTEMI), and/or cardiac arrest." Potentiating the
already challenging diagnosis and management of
SCAD, atypical presentations pose risks to patients
and challenge those clinicians who care for them.
Here we describe 4 patients with SCAD who pre-

TAKE-HOME MESSAGES

e A rare subset of patients with SCAD presents
with angina or ischemia but without
myocardial injury.

e If SCAD is suspected, invasive coronary
angiography with or without intracoronary
imaging is the gold standard technique to
confirm the diagnosis, thereby guiding
treatment.

Spontaneous coronary artery dissection (SCAD) is an increasingly recognized cause of acute myocardial infarction. We
examine 4 atypical presentations of SCAD. These cases highlight treatment course and outcomes for patients with
SCAD who do not present with acute coronary syndrome. (JACC Case Rep. 2024;29:102539) © 2024 The Authors.
Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

sented with angina or ischemia without myocardial
injury.

CASE 1

A 61-year-old woman with a history of hypertension
and hyperlipidemia presented to her internist with
4 months of exertional chest pain and dyspnea. Her
resting blood pressure was elevated (152/90 mm Hg),
and her heart rate was 59 beats/min. The electrocar-
diogram was normal. On stress echocardiogram,
she exercised for <4 minutes and stopped because
of dyspnea. Echocardiography at peak stress
showed anteroapical hypokinesis consistent with
mid-distal left anterior descending (LAD) artery
ischemia. She was referred for cardiology
consultation.

However, worsening chest pain and dyspnea
prompted her to seek evaluation at the emergency
department (ED). Symptoms were partially relieved
with aspirin and nitroglycerin. Her blood pressure
was mildly elevated (138/82 mm Hg), and her heart
rate was 60 beats/min. Blood testing revealed normal
serial troponin levels. Coronary angiography
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ABBREVIATIONS
AND ACRONYMS

ACS = acute coronary
syndrome

CTA = computed tomography

angiography

ED = emergency department
FMD = fibromuscular dysplasia
LAD = left anterior descending

NSTEMI = non-ST-segment
elevation myocardial infarction

OM = obtuse marginal

RPDA = right posterior
descending artery

RWMA = regional wall motion

abnormalities

SCAD = spontaneous coronary

artery dissection

STEMI = ST-segment elevation

myocardial infarction

demonstrated distal LAD artery dissection
with TIMI flow grade 2 to 3 (Figure 1, Video 1).

The patient was managed conservatively.
Within 1 week of dismissal, she returned to
the ED with dizziness and nausea. For those
symptoms, magnetic resonance angiography
did not show acute stroke or cervical arterial
dissection. Troponin levels and the echocar-
diogram were normal. Subsequent compre-
hensive computed tomography angiography
(CTA) showed an “S”-shaped curvature of
both distal internal carotid arteries and a
splenic artery aneurysm (Figures 2A and 2B).
Repeat coronary angiography performed at
4 months for persistent exertional dyspnea
showed improved appearance of the
dissection.

CASE 2

A 57-year-old healthy woman presented to
the ED with chest pain and dyspnea following
vigorous exercise lasting 15 to 20 minutes from ex-
ercise cessation. She had attributed 2 previous similar
episodes to anemia. Her resting blood pressure was
elevated (161/118 mm Hg), and her heart rate was 62
beats/min.

FIGURE 1 Spontaneous Coronary Artery Dissection of the
Left Anterior Descending Artery

Coronary angiography showed left anterior descending artery
spontaneous coronary artery dissection (arrows).
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The electrocardiogram demonstrated T-wave in-
versions in leads V5 and V. Her serial troponin levels
increased slightly but remained within the normal
laboratory limits (initial, <0.010 ng/mL; secondary,
0.015 ng/mL; final, 0.023 ng/mL [laboratory normal
reference, <0.030 ng/mL]). The patient was referred
for a stress echocardiogram by the ED clinician
because of the “classic angina story.” The echocar-
diogram demonstrated a drop in ejection fraction
from ~60% at rest to ~40% during peak stress, with
regional wall motion abnormalities (RWMAs) in the
territory of the LAD artery. Coronary angiography
showed severe left main artery dissection with TIMI
flow grade 3, likely LAD artery SCAD, and coronary
artery tortuosity (Figures 3 and 4, Video 2). She was
sent for emergency coronary artery bypass grafting,
including a left internal mammary artery-to-LAD ar-
tery and saphenous vein graft to the obtuse marginal
(OM) coronary artery. Comprehensive CTA revealed
fibromuscular dysplasia (FMD) in the renal, carotid,
and vertebral arteries and bilateral internal carotid
pseudoaneurysms (Figures 5A and 5B). She partici-
pated in cardiac rehabilitation and experienced
persistent exertional dyspnea. Three months
following surgery, echocardiography showed a
left ventricular ejection fraction of 59% without
RWMA.

CASE 3

A 55-year-old woman with a history of hyperlipidemia
developed exertional chest pain during light exercise.
She reported this to her physician and underwent
stress echocardiography, which showed stress-
induced hypokinesis of the septal wall. Coronary
angiography showed stenosis of the right posterior
descending (RPDA) and coronary artery tortuosity
(Figures 6A to 6C, Video 3). The stenosis was thought
to be atherosclerosis and was treated with a single
drug-eluting stent (Figures 6A to 6C). She recovered
without incident; however, on retrospective review
of her images, the stenosis was likely RPDA SCAD.
Four years later, she developed acute chest
discomfort with elevated troponin levels. She un-
derwent coronary angiography for NSTEMI, which
showed a dissection of the first OM (OM1) artery
(Figures 7A to 7C, Video 4). Percutaneous intervention
was attempted but unsuccessful. Nine days later, she
experienced recurrent chest pain and unstable angina
with progression of the dissection into the second OM
and left circumflex arteries on repeat coronary angi-
ography (Figures 7A to 7C, Video 5). This was treated
conservatively. Six months following her second
dissection, she presented with acute chest pain,
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FIGURE 2 Arteriopathy

Comprehensive computed tomography angiography showed (A) "S"-shaped (oval) and coiled (arrow) curvature of the distal internal carotid
arteries and (B) splenic artery aneurysm (arrow).

elevated troponin levels, and STEMI. Coronary angi-
ography showed LAD artery SCAD occlusion extend-
ing into the first diagonal artery (Figure 8). Her
previous dissections had almost entirely healed.

FIGURE 3 Spontaneous Coronary Artery Dissection of the
Left Main Artery

FIGURE 4 Interval Worsening of the Left Main Spontaneous
Coronary Artery Dissection

Coronary angiography showed left main spontaneous coronary
artery dissection (yellow arrows) and likely spontaneous cor-
onary artery dissection hematoma of the left anterior Coronary angiography showed worsening of the left main
descending artery (orange arrows). spontaneous coronary artery dissection (circle).
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FIGURE 5 Renal Artery Fibromuscular Dysplasia and Carotid Arteriopathy

carotid arteriopathy (arrow).

Comprehensive computed tomography angiography showed (A) fibromuscular dysplasia of the renal artery (arrows) and (B) right internal

She was monitored and treated conservatively.
Comprehensive CTA demonstrated FMD in the iliac,
renal, and carotid arteries. She has since recovered
without recurrent chest pain for the past 5 years.

CASE 4

A 67-year-old man with a history of hyperlipidemia
presented to the ED with intermittent chest pain for

1 week; the patient associated the onset of symptoms
with a recent iron transfusion for anemia. His resting
blood pressure was elevated (153/81 mm Hg), and his
heart rate was 64 beats/min. The initial electrocar-
diogram showed no acute changes, and 3 serial
troponin levels were normal. He was discharged with
a stress echocardiogram to be completed within 48
hours.

FIGURE 6 Spontaneous Coronary Artery Dissection of the Right Posterior Descending Artery

Coronary angiography showed (A) right posterior descending artery spontaneous coronary artery dissection (arrows), which was treated by (B) percutaneous coronary
intervention with a single drug-eluting stent, and (C) coronary tortuosity.
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FIGURE 7 Spontaneous Coronary Artery Dissection of the First Obtuse Marginal Coronary Artery With Progression

obtuse marginal artery (orange oval and arrows).

(A) Previously normal first obtuse marginal coronary artery. (B) Subsequent spontaneous coronary artery dissection of the first obtuse marginal (yellow arrows). (C)
Progression of the spontaneous coronary artery dissection including the left circumflex (yellow open arrow), first obtuse marginal (yellow arrowheads), and second

At peak exercise, the patient had horizontal ST-
segment depressions in leads V; and V, with con-
current chest pain, but echocardiography showed no
stress-induced RWMA. Following the stress study, he
had persistent chest pain for which his physician
recommended that he go to the ED. On arrival, his
troponin levels were elevated. Coronary angiography
showed SCAD of the OMi, third diagonal, and
posterolateral coronary arteries (Figures 9A to 9C,

FIGURE 8 Spontaneous Coronary Artery Dissection of the
Left Anterior Descending Artery

Coronary angiography showed left anterior descending artery
spontaneous coronary artery dissection (arrows), which
extended into the first diagonal artery.

Videos 6 to 8) and coronary artery tortuosity. He was
treated conservatively. CTA showed FMD of the right
renal artery and bilateral carotid arteries (Figure 10).
Additionally, a fusiform aneurysm with focal dissec-
tion of the celiac artery was noted. Over 3 months of
follow-up, his chest pain gradually diminished.

DISCUSSION

SCAD is predominantly diagnosed in the context of
ACS," and it is recognized as a potential cause of
myocardial infarction with nonobstructive coronary
arteries. The patients in this series exemplify SCAD as
a cause of ischemia or angina without myocardial
injury, likely from an evolving coronary hematoma or
dissection. These cases also highlight an uncommon
presentation of SCAD in the absence of ACS, which
may contribute to delayed or missed diagnosis.
Moreover, the absence of traditional cardiovascular
risk factors, younger age, female sex, and symptoms
attributed to nonischemic causes may lessen the
likelihood of timely diagnosis and treatment.

Symptoms experienced by some patients align
with the ischemia/angina with nonobstructive coro-
nary arteries classification, consistent with the hy-
pothesis that the cause of pain is more complex than
simply obstruction of epicardial coronary blood flow.
Rather, other mechanisms such as coronary vaso-
spasm or endothelial and microvascular dysfunction
may account for persistent symptoms in some
patients.

Invasive coronary angiography is the gold standard
diagnostic study to identify SCAD but is not an initial
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FIGURE 9 Multivessel Spontaneous Coronary Artery Dissection

(A to C) Coronary angiography showed spontaneous coronary artery dissection of the first obtuse marginal artery and branches (A, oval; B, arrows), diagonal artery
(A, arrow; B, circle), the right posterior descending artery, and the right posterolateral artery (C, arrows).

diagnostic test for patients presenting solely with
chest pain.” For instance, all patients underwent
coronary angiography only after showing evidence of
ischemia on noninvasive stress testing. For patient 2,
the timely SCAD diagnosis facilitated critical surgical
intervention. Conservative management with medi-
cations and monitoring remains a common treatment

FIGURE 10 Carotid Artery Fibromuscular Dysplasia

Comprehensive computed tomography angiography showed
fibromuscular dysplasia of the bilateral carotid arteries
(arrow, arrowhead).

strategy, especially because SCAD vessels often heal
with time. There are minimal data on which medica-
tions are most effective, although a small observa-
tional study suggested the benefit of beta-blockers.?
Additionally, another observational study has
implied fewer adverse outcomes during the first year
after SCAD among those patients treated with single
vs dual antiplatelet therapy.*

Potentially, some coronary artery dissections are
never detected because anginal symptoms and
ischemia may not always lead to coronary imaging in
the absence of ACS.” Because dissections frequently
heal,” it is conceivable that some patients may have
complete clinical resolution of their dissection
without a diagnosis being made, thus affecting our
understanding of the incidence, prevalence, and
natural history of SCAD.

CONCLUSIONS

These cases highlight the importance of character-
izing SCAD as a cause of angina without myocardial
injury. Further awareness of SCAD presentation will
facilitate proper treatment and counseling, which
differ for patients with SCAD compared with other
causes of ACS or angina. Invasive coronary angiog-
raphy should be used when there is a suspicion of
SCAD, for proper diagnosis and management.
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