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Spontaneous coronary artery dissection:
An often unrecognized cause
of acute coronary syndrome

ABSTRACT

Spontaneous coronary artery dissection (SCAD), an intra-
mural hemorrhage leading to a separation of the layers
of the coronary artery wall, is traditionally considered a
rare condition associated mainly with pregnancy but is
likely underdiagnosed in other settings. Its recognition
by coronary angiography is key. Medical management

is usually indicated, except in certain circumstances in
which coronary artery bypass grafting or percutaneous
coronary intervention should be considered.

KEY POINTS

252

SCAD often presents with symptoms of acute coronary
syndrome but can be asymptomatic or cause sudden
death.

Management is generally conservative, but a left main
or severe proximal 2-vessel dissection, hemodynamic
instability, or ongoing ischemic symptoms may warrant
revascularization.

All patients with SCAD should be screened for other vas-

cular problems, especially fibromuscular dysplasia.

Long-term aspirin therapy and 1 year of clopidogrel are
recommended after an episode of SCAD.

doi:10.3949/ccjm.86a.18078
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55-year-old woman with hypertension

presented with sudden onset of severe
pressure-like chest pain that started when she
was taking a bath. The pain radiated to her
back and was associated with nausea.

A 12-lead electrocardiogram (Figure 1)
showed ST-segment elevation of more than 2
mm in leads V,, V3, V,, and V, with no recip-
rocal changes.

In view of her ongoing severe chest pain,
she was given aspirin and ticagrelor and was
taken for emergency cardiac catheterization.
Left ventriculography showed hypokinesis in
the mid-anterior, distal anterior, apical, and
distal inferior chamber walls. Coronary angi-
ography (Figure 2) revealed a long segment of
diffuse, smooth narrowing of the mid-left an-
terior descending coronary artery that did not
reverse after administration of intracoronary
nitroglycerin.

Based on the classic angiographic appear-
ance and the absence of atherosclerotic dis-
ease in other coronary arteries, type 2 sponta-
neous coronary artery dissection (SCAD) was
diagnosed.

I CORONARY ARTERY WALL SEPARATION

SCAD is defined as a nontraumatic, noniatro-
genic intramural hemorrhage leading to sep-
aration of the coronary arterial wall and the
formation of a false lumen. The separation can
occur between any of the coronary artery wall
layers and may or may not involve an intimal
tear. The bleeding may result in an intramu-
ral hematoma and possible narrowing of the
arterial lumen. Depending on the severity of
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Figure 1. A 12-lead electrocardiogram showed ST-segment elevation of more than 2 mm in leads V,, V,, V,,

and V; (arrows), with no reciprocal changes.

narrowing, blood supply to the myocardium
could be compromised, resulting in symptoms
of ischemia.!

SCAD usually involves a single coronary
artery, although multiple coronary artery in-
volvement has been reported.’

I CASE CONTINUED: MANAGEMENT

Conservative management is generally rec-
ommended for SCAD. An initial decision
was made to continue medical management
alone. But because the patient continued to
have severe chest pain that was unresponsive
to intravenous nitroglycerin and intravenous
morphine and was accompanied by frequent
episodes of nonsustained ventricular tachy-
cardia during cardiac catheterization, the
management team decided to proceed with
percutaneous coronary intervention (PCI).
Implantation of a 2.25-by-38-mm drug-elut-
ing stent in the left anterior descending artery
was successful, resulting in return of normal
flow (Thrombolysis in Myocardial Infarction
[TIMI] score 3) and only a small distal residual
non-flow-limiting dissection (Figure 3).
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The patient recovered completely and was
discharged home with plans to return for out-
patient imaging for fibromuscular dysplasia.

Il SCAD:
RARE OR JUST RARELY RECOGNIZED?

SCAD appears to be a rare cause of acute
coronary syndrome, but it is likely underdiag-
nosed and is becoming increasingly recognized
worldwide. Typically, it affects women young-
er than 50, with women in general outnum-
bering men 9 to 1.> Overall, SCAD causes up
to 4% of acute myocardial infarctions, but in
women age 50 or younger, it is responsible for
24% to 35% of acute myocardial infarctions,
and the proportion is even higher in pregnant
women.*

Not just pregnancy-associated

SCAD was previously thought to be mainly
idiopathic and mostly affecting women peri-
partum. Current understanding paints a dif-
ferent picture: pregnancy-associated SCAD
does not account for the majority of cases.
That said, SCAD is the most common cause
of myocardial infarction peripartum, with the
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Figure 2. Coronary angiography before treatment revealed
a long segment of diffuse, smooth narrowing of the mid-
left anterior descending coronary artery that did not reverse
after administration of intracoronary nitroglycerin. Inset,
artist’s illustration showing coronary dissection.
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third trimester and early postpartum period
being the times of highest risk.” SCAD devel-
opment at those times is believed to be related
to hormonal changes causing weakening of
coronary artery walls.®

Weakening of the coronary artery wall
also may occur in the setting of fibromuscular
dysplasia, connective tissue disease, recurrent
pregnancies, systemic inflammatory disease,
hormonal therapy, and other disease states that
cause arteriopathy. Exposure to a stressor in a
patient with underlying risk factors can lead to
either an intimal tear or rupture of the vasa va-
sorum, with subsequent formation of intramural
hemorrhage and eventually SCAD.” Stressors
can be emotional or physical and can include
labor and delivery, intense physical exercise,
the Valsalva maneuver, and drug abuse.®

Presentation is variable
SCAD presentation depends on the degree of
flow limitation and extent of the dissection.

Presentation can range from asymptomatic to
sudden cardiac death and can include signs
and symptoms of acute coronary syndrome
caused by ST-segment elevation or non-ST-
segment elevation myocardial infarction.

Il DIAGNOSIS BY ANGIOGRAPHY

SCAD can be diagnosed by coronary angiog-
raphy. There are 3 angiographic types:

Type 1 (about 25% of SCAD cases) has
typical contrast dye staining of the arterial
wall and multiple radiolucent luminal abnor-
malities, with or without dye hang-up.

Type 2 (about 70%) has diffuse, smooth
narrowing of the coronary artery, with the left
anterior descending artery the most frequent-
ly affected.®

Type 3 (about 5%) mimics atherosclerosis,
with focal or tubular stenosis.’

Types 1 and 2 are usually easy to recognize.
To diagnose type 2, intravenous nitroglycerin
should first be administered to rule out coro-
nary spasm.

Type 3 SCAD is more challenging to diag-
nose because its appearance on angiography is
similar to that of atherosclerosis. For equivo-
cal findings in any type, but especially in type
3, intravascular ultrasonography or optical
coherence tomography can help.!® Optical
coherence tomography is preferred because of
superior image resolution, although ultraso-
nography offers better tissue penetration.!!

Il MANAGE MOST CASES CONSERVATIVELY

Management algorithms for SCAD are avail-
able.®12

The initial and most critical step is to make
the correct diagnosis. Although the presenta-
tion of acute coronary syndrome caused by
SCAD is often identical to that of atheroscle-
rosis, the conditions have different pathophysi-
ologies and thus require different management.
Theoretically, systemic anticoagulation may
worsen an intramural hemorrhage.

First-line therapy for most patients with
SCAD is conservative management and close
inpatient monitoring for 3 to 5 days.”> More
aggressive management is indicated for any of
the following:

e Left main or severe proximal 2-vessel dis-
section
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Hemodynamic instability
® Ongoing ischemic symptoms.

In a prospective cohort of 168 patients,
134 (80%) were initially treated conserva-
tively; of those, in-hospital myocardial infarc-
tion recurred in 4.5%, a major cardiac event
occurred within 2 years in 17%, and SCAD
recurred in 13%.8

Observational data on patients with
SCAD who had repeat angiography weeks to
months after the initial event has shown that
lesions heal in 70% to 97% of patients.!

M WHEN TO CONSIDER
AGGRESSIVE MANAGEMENT

Under the circumstances listed above, revascu-
larization with PCI or coronary artery bypass
grafting (CABG) should be considered, with
choice of procedure determined by feasibility,
technical considerations, and local expertise.

The American Heart Association recom-
mendations are as follows'%:

e For left main or severe proximal 2-ves-
sel dissection in clinically stable patients,
consider CABG

e For active ischemia or hemodynamic in-
stability, consider PCI if feasible or per-
form urgent CABG.

A few series have shown that the progno-
sis with conservative management or CABG
is better than with PCIL.%"*!* The success rate
for revascularization with PCI is only about
60% because of challenges including risk of
inducing iatrogenic dissection, passing the
wire into the false lumen and worsening a dis-
section, and propagating an intramural hema-
toma with stenting and further compromising
coronary blood flow. In addition, dissection
tends to extend into distal arteries that are
difficult to stent. There is also the risk of stent
malapposition after resorption of the intramu-
ral hematoma, causing late stent thrombosis.”

I SCREEN FOR OTHER
VASCULAR PROBLEMS

Imaging of the renal, iliac, and cerebral vas-
culature is recommended for all patients with
SCAD.!? Screening for fibromuscular dyspla-
sia can be done with angiography, computed
tomographic angiography (CTA), or magnetic
resonance angiography (MRA)."
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Figure 3. After stenting, the vessel regained normal flow.
Inset, artist’s illustration showing a stent in place.

Multifocal fibromuscular dysplasia in ex-
tracoronary arteries occurs with SCAD in
25% to 86% of cases. In a single-center series
of 115 patients with confirmed SCAD who
underwent CTA from 2010 to 2014, extra-
coronary vascular abnormalities were found
in 66%, with fibromuscular dysplasia being
the most common type (45%)." In another
single-center study, 327 patients with SCAD
were prospectively followed from 2012 to
2016 with screening for cerebrovascular, re-
nal, and iliac fibromuscular dysplasia using
CTA or catheter angiography. Fibromuscular
dysplasia was found in 63%, and intracranial
aneurysm was found in 14% of patients with
fibromuscular dysplasia.’

SCAD can also be associated with con-
nective tissue disorders such as Ehlers-Danlos
syndrome type IV and Marfan syndrome.!®!?

Il LONG-TERM MANAGEMENT

Patients with SCAD should start long-term
aspirin and 1 year of clopidogrel. Statins
are indicated for patients with hyperlipid-
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emia®'® but otherwise offer no clear benefit

for SCAD alone. If there are no contraindi-
cations, a beta-adrenergic blocker should be
considered, especially if left ventricular dys-
function or arrthythmias are present. Angio-
tensin-converting enzyme inhibitors and an-
giotensin II receptor blockers should also be
considered with concomitant left ventricular
dysfunction. Antianginal therapy can be used

Repeat angiography is recommended only
to evaluate recurrent symptoms, to confirm an
unclear initial diagnosis, to assess for athero-
sclerosis-related stenosis, or to evaluate high-
risk anatomy, eg, involvement of the left main
coronary artery.!?

Genetic testing is reserved for patients
with a high clinical suspicion of connec-
tive tissue disease or systemic arteriopa-

for post-SCAD chest pain syndromes.!?
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