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Spontaneous Coronary Artery Dissection (SCAD) as a
potential cause of Acute Coronary Syndrome (ACS) in
young females
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Spontaneous Coronary Artery Dissection (SCAD) is increasingly recognized as
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any identified cardiovascular risk factors [1,2]. Myocardial Infarction with Non-
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Obstructive Coronary Arteries (MINOCA) expresses the symptoms of ACS with a

in invasive angiography [3]. MINOCA displays a complex pathophysiology involving

both atherosclerotic and non-atherosclerotic mechanisms. Atherosclerotic mechanisms
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embolism/thrombosis, SCAD, and supply/demand mismatch [4].

SCAD is a separation of the coronary artery wall layers, which appears independently
of iatrogenic or traumatic injuries. It is a pathophysiological example of MINOCA
as it starts vessel luminal obstruction, even if it may not be clear, especially at distal
epicardial vessels [5]. Two main mechanisms describe the pathophysiology of SCAD:
(i) a mechanism involves the external arterial wall layers with a possible vasa vasorum
rupture and arterial wall bleeding; (ii) a mechanism starting from the inner wall layers
with intima lacrimation and resultant false lumen formation with media hemorrhage

and true lumen compression [0].

Female gender is the most predominant and strongest predisposing factor, accounting
for up to 90% of SCAD cases. The major risk factors for SCADP are pregnancy,
multiparity, peri- and post-partum status, and hormonal therapy, showing a key role
for sex-related hormones [5]. Arteriopathies like Fibromuscular Dysplasia (FMD),
which is a non-atherosclerotic and non-inflammatory vascular disease, and is common
in younger women, can present with an aneurysm, stenosis, and dissection, and affect
the coronary circulation. It was reported that 10.5% of patients with FMD had an
arterial dissection, and 2.5% had SCAD [7]. Moreover, Pregnancy-Related SCAD
(P-SCAD) appears more severe, involving main and proximal arteries, affecting the

left ventricular function that requires invasive treatment [8].

An incidence rate of SCAD ranging from 23% to 36% of myocardial infarction in
female patients aged under 50 years is reported by several studies [9-13]. Vanzetto et
al. showed that the prevalence of SCAD is 8.7% in women aged < 50 presenting with
ACS and 10.8% in cases with ST-Segment Elevation Myocardial Infarction (STEMI)
[14]. However, Saw et al reported that SCAD prevalence is increasing in older women
[15]. Despite a good overall survival rate, this condition seems theoretically malignant

because of recurrences and the possibility that it might cause several complications,
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such as sudden cardiac death and cardiogenic shock [16].

Coronary angiography is the gold standard for SCAD diagnosis
[13]. However, it is not always sufficient for diagnosis, and
adjunctive evaluation through Optical Coherence Tomography
(OCT) is needed [5]. SCAD involves a single coronary artery
and a single artery’s segment, although multidistrict involvement
has been reported [2]. According to Yip-Saw angiographic
classification, four main types of SCAD have been identified
[17,18]; type 1, reported in less than 1/3 of SCAD cases; type 2
is the most frequent SCAD, but also the most angiographically
missed; type 3 is misdiagnosed as focal or tubular atherosclerotic
lesions. The difference between types 2 and 3 depends on the
appearance of intramural hematoma [19]. Type 4 SCAD has
recently been described, and it is characterized by total vessel

occlusion.

The role of intravascular imaging is increasing, such as Intravascular
Ultrasound (IVUS) and OCT, which may stand for useful tools
to make diagnoses, principally in suspicious cases. They can
additionally be used to guide Percutaneous Coronary Intervention
(PCI). The OCT and IVUS use may be associated with dissection

extension, iatrogenic new dissections, or vessel occlusion [20-21].

Conservative management with medical therapy is the basis of
treatment for SCAD in the absence of high-risk features, as invasive
treatment with PCI may be associated with an iatrogenic dissection
or with a further extension of SCAD and affect the ischemia
severity. Moreover, PCI does not protect against recurrent SCAD
[22]. The anatomic and pathophysiological challenges of SCAD
injuries cause high failure rates of PCI [23]. High-risk patients
may benefit from an invasive approach with a reliable medium-
term outcome, despite a higher complication rate [24]. Coronary
Artery Bypass Graft (CABG) has favorable early clinical outcomes,

despite a significant graft occlusion rate at 5 years [3].

The treatment targets of SCAD are to relieve symptoms and
prevent recurrence. There is a lack of evidence concerning the ideal
medical treatment of SCAD due to the lack of randomized data
[2]. Currently, long-term medical therapy includes acetylsalicylic
acid and beta-blockers [25]. Beta-blockers are associated with
diminished recurrence of SCAD because of their shear stress
reduction power [26]. However, beta-blockers must be used with
caution, especially if SCAD affects the right coronary, to avoid
bradycardia and hypotension [25]. The Dual Antiplatelet Therapy
(DAPT) usage is a main concern in patients who did not undergo
revascularization. DAPT strategy is encouraged for the first month
because recurrence is higher [17]. Now, there is no standardized

protocol regarding the need for DAPT and its duration [5].
In summary, SCAD is a rare cause of ACS whose pathophysiology,

diagnosis, and treatment have been increasingly studied only in

recent years. However, SCAD remains a challenging condition,
with a prevalence in women that is incompletely understood.
Future studies should be directed to understand the associated
conditions that predispose patients to arteriopathy and intramural
hematoma formation, harness multimodality imaging to optimize
the diagnosis and follow-up of SCAD, clarify the role of medical
therapy, and identify strategies to improve the success rate of PCIL.
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