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Spontaneous coronary artery dissection (SCAD) is defined
as the separation in any of the three layers of the coronary
artery wall that is not iatrogenic or caused by trauma (1).
Although SCAD is often asymptomatic, it is increasingly
recognized as the underlying etiology in acute coronary
syndromes (ACS) (2). SCAD mainly affects women (>90%
of cases), most commonly between 44 to 55 years-of-age
(3-6). SCAD may result from an intimal disruption or “tear”
with formation of an intramural hematoma (IMH), or
spontaneous intramural bleeding, likely due to the rupture
of vasa vasorum (7). SCAD resulting from either mechanism
results in blood accumulation within the newly formed
false lumen, which may compress the true lumen to varying
degrees (1), thus presenting as myocardial ischemia, ACS,
cardiogenic shock or sudden cardiac death (4,8,9). SCAD
may extensively propagate in anterograde and/or retrograde
fashion, with the mean length of dissection typically >45 mm
on quantitative coronary angiography (10).

SCAD occurs in the presence of a predisposing
arteriopathy, which when combined with a precipitating
factor, results in the dissection of the coronary artery
wall (1). The most common associated arteriopathy is
fibromuscular dysplasia (FMD) (3,4), which is characterized
by dysplasia, disorganization, and loss of smooth muscle
cells, fibroblasts and connective tissue that may affect any
of the three arterial layers and elastic laminae (11-13),
therefore predisposing the affected arteries to dissection
and aneurysm formation. FMD may manifest as coronary
tortuosity, dilatation or ectasia (10), and as a “string of
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beads” appearance (stenosis alternating with dilatation)
in non-coronary vasculature (3). Pregnancy is another
associated predisposing factor, likely due to effects of high
progesterone levels in weakening the arterial media through
alterations in the elastic fiber and mucopolysaccharide
content as well as decreasing collagen synthesis (14).
Multiple pregnancies can lead to repetitive impairment of
arterial wall integrity and a higher risk for SCAD (4,14)
(Figure 1). Similarly, long-term exposure to progesterone
by hormonal replacement therapy may increase the risk of
SCAD (15). Other less common predisposing factors are
connective tissue diseases (e.g., Marfan and Ehlers-Danlos
type 4 syndromes) (16) or chronic systemic inflammatory
diseases that are associated with vasculitis (17). Precipitating
factors either lead to a Valsalva-like increase in the
intrathoracic pressure that can be transmitted to coronary
arteries as shear stress, or may raise catecholamine levels
and thus result in increased vascular shear stress (1,4).
The increased shear stress may then trigger architectural
disruption or spontaneous intramural bleeding (4). Likely
precipitating factors include intense emotional stress (more
frequently reported in women) (4), physical activities
(especially isometric exercises, more frequently reported in
men) (18), sympathomimetic drugs [including illicit drugs
such as cocaine (19,20)], and intense activities inducing
Valsalva-like maneuvers (e.g., childbirth, coughing,
vomiting and bowel movement) (4,15).

On angiography, SCAD may appear as contrast staining
in the arterial wall associated with multiple radiolucent
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Figure 1 Perils of performing PCI in SCAD. A 37-year-old multiparous female (Gravida 9 Para 9) presented with angina (Canadian
Cardiovascular Society grade III) 3 months post-partum. (A) Diagnostic coronary angiography revealed a smooth contoured long lesion in
the 1" obtuse marginal (OMI) branch (type 2 SCAD, the affected segment shown between two arrows); (B) a similar appearing abnormality
in the mid LAD) artery is present (arrows). Left ventrigulography showed a wall motion abnormality corresponding to the OMI1 territory;
(C,D) after placement of guide wires, intravascular imaging was planned to confirm the diagnosis of SCAD. Following the first intracoronary
injection of nitroglycerin to exclude spasm through the guiding catheter, the dissections were hydraulically extended—note the extension in
OM1, which is now completely occluded (arrows in C) and worse diameter stenosis, new contrast staining in the wall and radiolucent lumens

in the LAD artery (arrows in D). Additionally, a new spiral dissection is visualized extending down the circumflex artery (arrow heads in C).

PCI, percutaneous coronary intervention; SCAD, spontaneous coronary artery dissection; LAD, left anterior descending.

lumens (type 1), diffuse stenosis of varying length and
severity with abrupt change in the arterial caliber from
the normal diameter to diffuse narrowing (type 2, most
common appearance, usually >20 mm), or focal/tubular
stenosis mimicking atherosclerosis (type 3, usually
<20 mm) (1). Thus SCAD may be difficult to recognize
angiographically, requiring a high index of suspicion for its
presence (especially in ACS in younger patients). SCAD
most commonly involves the left anterior descending (LAD)
artery and its branches, followed in incidence by circumflex
and right coronary arteries and their branches (4,5,8).
Most dissections involve the mid to distal segments, with
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<10% affecting the proximal coronary arteries or left main
coronary artery (4). Thrombolysis In Myocardial Infarction
(TIMI) flow grades 0, 1, 2 and 3 are reported in ~25%, ~10%,
~15% and ~50% of patients with SCAD respectively (4,5).
Diagnosis of type 2 or 3 SCAD often requires
intravascular imaging by intravascular ultrasound IVUS) or
optical coherence tomography (OCT) after administration
of intracoronary vasodilators to exclude vasospasm (1).
Both OCT and IVUS can provide additional information
on the presence of IMH or true and false lumens. OCT
has superior axial resolution compared to IVUS and thus
provides better visualization of intimal tears, intraluminal
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Figure 2 Imaging of SCAD by intracoronary OCT. (A-E) On OCT cross-sectional images, distal (A) and proximal (D) segments show
a normal tri-laminar appearance, while intimal rupture (arrow) and intramural hematoma (IMH, asterisk) developed inside a false lumen
within the media (boundaries of the false lumen are depicted by arrowheads) (C), causing significant diameter stenosis (B) in the mid
LAD artery are visualized, as determined by OCT-angiography co-registration (E). The diameter measurements are performed in the
proximal and distal reference segments (A,D), based on the distance between external elastic laminae (shown in the boxes on the top right
corners) (F). The length of the dissection and diameter and area stenosis are shown on the automated longitudinal measurements, while
on the longitudinal OCT image (G), the length of the affected segments (arrowheads) and extent of the IMH (asterisks) are visualized with

reference to cross sections (A-D). SCAD, spontaneous coronary artery dissection; OCT, optical coherence tomography; IMH, intramural

hematoma; LAD, left anterior descending.

thrombi, false lumen, and IMH (Figure 2). However, due
to limited depth penetration, OCT may not depict the
entire depth of the IMH (21,22); IVUS is superior in this
regard (23). It is critical to note the potential risks with
intracoronary imaging in the setting of SCAD, including
the potential to extend the dissection with the guide wire
or imaging catheter, guide catheter-induced iatrogenic
dissection, hydraulic extension by contrast injection
required in OCT, and imaging catheter-induced coronary
occlusion (1). Therefore, intracoronary imaging in the
context of the suspected SCAD should be performed only if
required for diagnosis or to guide treatment, using careful
meticulous techniques.

In the absence of data from randomized clinical trials,
management of SCAD is largely based on the results from
observational series. Since the majority of dissections
spontaneously heal within ~6 months (22), and because
revascularization of SCAD is associated with high failure
rates, the mainstay of treatment is conservative medical
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therapy (24). Beta blockers (to reduce coronary shear stress)
and anti-platelet agents (to reduce thrombosis) are the
main pharmacotherapies for SCAD (1). Other potentially
beneficial agents such as vasodilators (if spasm is suspected
as a precipitating factor), angiotensin-converting enzymes
[especially if left ventricular function is abnormal (25)],
and lipid-lowering therapy [e.g., statins in the presence
of dyslipidemia for secondary prevention (5)] may be
considered as indicated. Since SCAD may progress in up
to 10% of patients that are conservatively managed thus
necessitating revascularization (26), inpatient monitoring is
recommended depending on the symptoms and anatomical
location of SCAD (1).

A primary revascularization approach may be necessary
in patients with SCAD with dissection involving the left
main coronary artery, compromised coronary flow on
angiography, ongoing or recurrent ischemia, hemodynamic
instability, or ventricular arrhythmias (1). Urgent coronary

artery bypass graft surgery (CABG) may be considered for
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patients with left main dissections, extensive dissections
involving proximal arteries, or in patients in whom
percutaneous coronary intervention (PCI) has failed
or is not anatomically suitable (4,8,26). PCI in SCAD
is challenging. Arteries with SCAD are susceptible to
iatrogenic dissection and extension (Figure 1), entering
the true lumen with guide wires in type 1 dissection may
be difficult, and balloon angioplasty and stenting may
propagate the IMH proximally or distally (1). Long stents
are often required to cover the entire length of SCAD—
thus increasing the risk of stent thrombosis—and dissections
mostly involve distal coronary segments, which may be too
small in diameter for stenting. Moreover, absorption of the
IMH over time may result in late acquired malposition (27),
which after PCI performed on atherosclerotic lesions has
been associated with stent thrombosis (28). It is therefore
not surprising that the outcomes of PCI in SCAD have
been suboptimal. Failure of PCI has been reported in
35-50% of cases, with extension of dissection occurring
in 57%, and urgent CABG needed in 9-13% (4,8,26).
Furthermore, relatively high rates of stent thrombosis
have been observed (~6%) (4,8).

Meticulous technique and careful strategies are therefore
needed when considering PCI to treat SCAD. PCI through
femoral access should be the preferred route as higher
iatrogenic dissection (~3-fold) has been reported with radial
approach (4). Intravascular imaging with OCT or IVUS
can guide entry to the true lumen and optimization of
stent deployment. Long stents (5 to 10 mm longer on both
edges of the IMH) are typically needed to ensure sealing
IMH propagation caused by compression during stent
deployment (1). For longer lesions that require multiple
stents, a multistep approach starting by stenting the distal
edge, followed by the proximal edge, and finished by
stenting the middle segment may be useful in preventing
extension of the IMH (29).

The use of bioresorbable vascular scaffolds (BVS) for
revascularization in SCAD is an intuitively attractive option
(30-32). The German philosopher Friedrich Nietzsche
once noted: “The scaffolding must be removed once the house is
built” (33). BVS provide a temporary scaffold to re-establish
coronary flow in arteries affected by SCAD, with scaffold
resorption over time avoiding a lifetime commitment to
permanent metallic stents in the typically young patient
with SCAD. The ideal scaffold for treatment of SCAD
should resorb within 6-12 months as the dissection
heals, rather than the longer durations (2-3 years) with
currently available BVS technology, especially since—
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unlike atherosclerotic lesions—sustained radial strength
of the scaffold may not be necessary for treatment of
SCAD. Nevertheless, as has been shown with PCI in
atherosclerotic lesions with BVS (34), meticulous technique
is required to optimize temporary scaffolding by BVS in
order to achieve acute procedural and long-term results
that are comparable to the latest generations of metallic
drug-eluting stents. Careful strategies for deployment
of BVS in SCAD are needed to take advantage of the
unique characteristics of the bioresorbable scaffolds while
avoiding suboptimal outcomes. Guidance by intravascular
imaging is strongly encouraged—taking into account
the potential risks aforementioned—which allows for
detailed delineation of SCAD, appropriate scaffold sizing,
visualization of scaffolds and their performance (expansion,
apposition), vascular wall response to scaffolds and changes
in the appearance of the struts over time (35). In theory,
the typically long length of BVS required to treat SCAD
may increase the risk of scaffold restenosis or thrombosis
due to the need for overlap. Nevertheless, most vessels
affected by SCAD are free of significant atherosclerosis (1),
implying ease of scaffold expansion and lower risk of new
edge lesions due to neointimal hyperplasia or constrictive
remodeling that may occur at the sites of untreated
atherosclerosis in the reference segments after PCI (36).
Moreover, neoatherosclerosis—a mechanism for late stent
failure that correlates with atherosclerosis progression in
native coronary arteries (37)—may be less of an issue in
the relatively young population of patients with SCAD
treated with BVS. Since data from BVS deployment for
native atherosclerotic lesions have shown a propensity for
increased scaffold thrombosis in small arteries (<2.5 mm
in diameter) (38), BVS deployment for SCAD in arteries
of this size may need to be avoided with consideration of
natural vessel healing following proximal vessel treatment.
There have been case reports of using cutting balloons to
fenestrate the IMH to allow for decompression of the false
lumen into the true lumen (39,40). This approach may also
prevent propagation of the IMH if stenting is subsequently
required (40). Nevertheless, due to a theoretical risk
of coronary rupture in the setting of SCAD, cautious
technique with the use of undersized cutting balloons
should be undertaken (1).

Life style modifications are necessary after initial
treatment of SCAD. Dedicated programs that include
rehabilitation exercise—aiming for low target heart rate and
systolic blood pressure—and psychosocial counseling have
been shown to be beneficial in patients who have suffered
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SCAD (1). In general, patients are advised to avoid lifting
weights [>20 pounds in women, >50 pounds in men (18)],
although whether these restrictions will reduce the risk of
recurrent SCAD is unknown (1). Other predisposing factors
such as hormonal therapy should generally be avoided and
women of childbearing age should be counselled on future
pregnancies, which likely need to be avoided because of
the relatively high risk of recurrent SCAD [e.g., ~13% in a
small series (41)].

In conclusion, SCAD is a relatively uncommon cause
of ACS, most frequently found in young to middle aged
women, the occurrence of which has been increasingly
appreciated in recent times. Combinations of precipitating
stressors in the presence of underlying predisposing factors
constitute the triggering mechanism for both intimal
disruption and formation of the IMH. Conservative
medical therapy and life style modifications remain the
mainstay of management, with revascularization by PCI
or urgent CABG reserved for unstable patients. PCI using
BVS has potential advantages compared to metallic stents
in relatively young patients with SCAD, and has been
successfully used in isolated case reports. As randomized
trials in this condition are unlikely, larger series with
long-term outcomes are required to establish whether
intravascular imaging-guided BVS deployment is a safe and
efficacious therapy in the subset of patients with SCAD.
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