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Abstract

Spontaneous Coronary Artery Dissection (SCAD) is non-atherosclerotic disease that can lead to
luminal obstruction. The underlying pathophysiological mechanism is the separation of coronary
artery intima from media or media from adventitia, resulting in hematoma that can cause
longitudinal extension or axial compression of vessel resulting in occlusion of the true lumen of
coronary artery. New imaging techniques, such as intravascular ultrasound (IVUS) and Optical
Coherence Tomography (OCT), have led to improved diagnosis. The management depends upon
several factors, including presenting clinical scenario, hemodynamically instability, and coronary
anatomy features. 
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Introduction

Spontaneous Coronary Artery Dissection (SCAD) is a particularly important cause of the acute
coronary syndrome, explicitly in the younger women population. Although the first case was
diagnosed as early as 1931 [1], due to lack of good imaging technologies, this fatal disease
remains under-reported, now with new imaging techniques, i.e., intravascular ultrasound (IVUS)
and Optical Coherence Tomography (OCT), the reported prevalence of this disease has been
increased significantly.

Definition

SCAD is defined as a separation of coronary artery intima from media or media from adventitia
resulting in hematoma that can cause longitudinal extension or axial compression of vessel
resulting in occlusion of the true lumen of coronary artery. Coronary artery dissection due to
trauma or iatrogenic causes does not come under SCAD.

Literature Review

Epidemiology

According to a position paper on SCAD by Adlam review of different SCAD studies, the median
age of affected patients was between 44 to 53 years, with more than 90% population consisting
of women [2]. The presence of traditional risk factors of atherosclerotic disease, i.e.,
hypertension, hyperlipidemia, and smoking, is usually not frequently present in SCAD. In acute
myocardial infarction, SCAD is found in 4% of the cases. Still, interestingly, it is attributed to 40%
of the cases in peripartum or early postpartum patients presenting with acute myocardial
infarction [3,4].

Pathophysiology

SCAD is a non-atherosclerotic disease. The final common pathway is luminal obstruction by
intramural hematoma, as described earlier. The exact etiology of this intramural hemorrhage or
hematoma formation is unknown, but there are a couple of proposed mechanisms. It can be due
to the tear of an intimal layer, or it can also form by bleeding of small blood vessels known as
vasa vasorum [5]. As a result, the hematoma that is formed obstructs the coronary blood flow
and causes myocardial infarction or ischemia. Histological analysis of involved arteries did show
eosinophilic infiltrates that suggest maybe there is a periarteritis component, but it was not
determined as cause and thought to be injury-related changes [6] (Figure 1).
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Figure 1: Mechanism of lumen obstruction in spontaneous coronary artery dissection.

Clinical Presentation and Manifestations

In patients with SCAD, the most common presenting complaint is chest pain, other symptoms
that have also been reported but are less prominent include back pain, neck pain, diaphoresis,
and dyspnea [7]. According to one study, most patients had ACS (Acute Coronary Syndrome) on
initial presentation. ST-elevation MI (Myocardial Infarction) was found in more than 25% of
patients [8]. Cardiogenic shock is usually presented in 2 to 19% of the patients, and ventricular
arrhythmias were present in 3-4% of the patients [9-11]. Regarding triggers, emotional stress,
especially in women, was one of the significant preceding events and was present in 50% of the
cases. On the other hand, in men, intense exertional exercise was found as a more common
trigger. Interestingly, patients who were diagnosed with acute myocardial infarction reported to
have similar chest pain in the past, for which most probably due to their younger age, they did
not seek any medical attention, so it is common in patients with SCAD to have old infarct on
initial imaging without any known history or risk factors for coronary artery disease [12].

Types and classification

There are three main categories of SCAD according to anatomical and angiographic
classification.

Type I SCAD has the more typical appearance of arterial dissection on angiography and presents
as multiple lumens radiolucent due to intimal tear. This type of SCAD is easier to recognize than
other types but is present in only up to 25% of SCAD cases [13].

Type 2 SCAD is the most common and has been seen in 60 to 75% of patients. In this type of
SCAD, there is an absence of intimal tear and diffuse intramural hematoma present that cause
stenosis of a long segment of the affected vessel. In most cases, it’s usually Left Anterior
Ascending (LAD) that is affected. On coronary angiogram, it appears as a diffusely narrowed long
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segment with a sudden change in caliber/diameter of the vessel.

Type 3 SCAD is also difficult to diagnose because of its resemblance to atherosclerotic disease. It
can present as 100% focal stenosis or total occlusion, to diagnose this type of advanced
coronary imaging is often required.

The most common artery involved is distal LAD followed by obtuse marginal. SCAD can be
multivessel in 14 % of cases, according to one study [14] (Figure 2).

Figure 2: Coronary angiogram showing type 2 SCAD in LAD (red arrow) and diagonal (white
arrow) in 35-year-old women presented with chest pain 3 weeks postpartum.

Diagnosis of spontaneous coronary artery dissection

Diagnosis of SCAD is challenging because many other diseases like coronary artery vasospasm
or coronary thromboembolism can mimic SCAD. A brief review of imaging techniques for the
diagnosis of SCAD is given below.

Role of multimodality imaging in diagnosis

Coronary angiography is the mainstay of diagnosis, especially in active chest pain, for
spontaneous coronary artery dissection. If a diagnosis is unclear new advanced imaging
modalities can be used like IVUS or OCT. OCT is especially beneficial due to its remarkably high
spatial resolution of 15 um, but invasive imaging modalities carry the risk of dissection flap
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propagation; therefore, it should be done when the diagnosis is unclear or difficult to make, like
in type III SCAD. If intervention is being performed, imaging is more helpful to prevent stenting in
the false lumen [15].

Coronary Computed Tomography Angiography (CCTA) is also a useful modality with its limitation.
It can detect spontaneous coronary artery dissection in more proximal lesions rather than distal
because of its less spatial resolution. It can rule out significant atherosclerotic disease, but
sometimes if the patient has a non-calcified plaque, it can be mistaken as intramural hematoma,
and CCTA approach can result in overdiagnosis [16].

MRI can also be useful to establish baseline because most patients with spontaneous coronary
artery dissection have recurrent admissions with chest pain, in that case, a repeat MRI will be
helpful to see if the patient actually had a new dissection event that will show as the new scar on
MRI as compared to baseline.

Discussion

Management of acute SCAD

Spontaneous coronary artery dissection management depends upon several factors, including
presenting clinical scenario (STEMI vs. NSTEMI), hemodynamically instability, and coronary
anatomy features. Invasive coronary angiography is almost needed to establish the diagnosis,
especially in patients who are presenting first time to the ER and do not have an established
diagnosis of SCAD because of the lack of sensitivity of CCTA in detecting distal dissection as
described earlier [16]. Intervention in spontaneous coronary dissection is challenging because of
the presence of intramural hematoma and the risk of its expansion as compared to usual
atherosclerotic disease presenting as an ACS.

Mostly expert consensus is the treatment in the presence of ACS should depend upon TIMI
(Thrombolysis in Myocardial Infarction) flow. If the patient has a TIMI II or greater flow,
conservative treatment should be considered since intervention in SCAD is challenging with a
high rate of stent-related complications. Conservative therapy, especially in hemodynamically
stable patients, has good outcomes, with studies showing spontaneous healing in most cases
[17].  

In hemodynamically unstable patients (i.e., cardiogenic shock, recurrent arrhythmias) or with
TIMI flow of 0 or 1, immediate revascularization is required mainly by PCI (Percutaneous
Coronary Intervention). Coronary Artery Bypass Graft (CABG) is usually needed if high-risk
coronary artery anatomy features are present. High-risk features include dissection in left main,
proximal LAD, and multivessel involvement; besides that, in other cases, PCI is reasonable if
needed [2,9,18].  

Regarding the specific percutaneous intervention technique, it is advisable to use a long stent to
cover proximal and distal edges. Direct stenting without angioplasty also has been proposed to
minimize propagation of dissection. On the contrary, some experts also suggested using balloon
angioplasty first and if sufficient flow has been restored to avoid stenting because of long-term
complications of revascularization associated with SCAD patients [19,20].

The major complication of PCI includes stent thrombosis, restenosis, and stent malposition. Due
to these complications, the PCI success rate has been reported to be between 47% to 72% [9].
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Nonetheless, SCAD was found to have early progression, so the first 5 to 7 days after index
hospitalization is crucial. Risk factors associated with disease progression include intramural
hematoma because that can block the vessels with pressure effect, involvement of LAD, stenosis
>80%, and long lesion length [9].

Role of surgery

As discussed earlier, if the patient is found to have left main and proximal LAD involvement, then
CABG should be considered. Because of advancements in percutaneous intervention, now very
few patients have been referred for urgent CABG as bailout procedure. CABG has a high rate of
initial revascularization, but like PCI does not prevent or protect against recurrent dissection
events, plus long-term there is a high graft failure rate [21,22].

Role of medical therapy

Medical therapy, especially in stable patients, is the cornerstone of the treatment of SCAD.
Medical therapy has been proven to show resolution of coronary dissection with complete
healing of the vessel [17]. 

Medical therapy is discussed in detail as below.

Role of antiplatelet

Patients with SCAD should at least be on one antiplatelet, but if percutaneous intervention is
performed; dual antiplatelet should be used according to the international society guidelines. In
the absence of PCI, experts advocate using dual antiplatelet aspirin plus clopidogrel, especially in
the acute phase of the event. Continuation of dual antiplatelet therapy for the long-term can be
challenging because this disease much more predominantly affects women of younger age, and
use of dual antiplatelet can cause menorrhagia, but single antiplatelet should be continued
lifelong if tolerated [9,27].

Role of anticoagulation

Anticoagulation like heparin or GP IIb/IIIA should be avoided because of potential propagation of
dissection due to expansion of intramural hematoma [24].

Role of Beta-blocker, ACE, and statin therapy

Among all medical therapy, beta-blocker is more efficacious. Lifelong beta-blocker treatment has
been recommended. Studies also demonstrated that beta-blocker is also helpful in preventing
recurrence of SCAD [24,25]. ACE inhibitors are also useful, especially if LVH or concomitant heart
failure with reduced ejection fraction/LV failure is present. Antianginal like nitrates or amlodipine
is also helpful to prevent chest pain.

Since SCAD is a non-atherosclerotic disease, use of statin is not beneficial, and data regarding it
is conflicting; one smaller study shows higher recurrence rate in patients in which statin was
used [14], but later large studies did not show any difference in recurrence rate between the
patients who were on a statin [25]. The current recommendation is that statin use solely for
SCAD is not indicated, but if patients have any primary prevention indication, i.e., diabetes, then
statin should be used according to the guideline.
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Long-term effect

Although SCAD is associated with a considerably higher rate of recurrent myocardial infarction,
about 17 to 18%, overall mortality is <1% [26,27]. Factors that can precipitate recurrence
include uncontrolled hypertension, migraine attack, and tortuous coronary artery vessels [25].
Therefore, to minimize recurrence, patients should take beta-blockers. ACE inhibitor/calcium
channel blocker should be added if blood pressure is uncontrolled on the beta-blocker. In
patients with migraines, triptans or other vasoconstrictive therapies should be avoided.

Role of cardiac rehabilitation

Patients post SCAD should have cardiac rehabilitation. SCAD specific rehab has an extremely
specific protocol that includes a lower heart rate limit and blood pressure target during exercise.
Patients should be discouraged and advised not to do high-intensity exercise, prolonged Valsalva
maneuver, and hot yoga [26].

Pregnancy and SCAD

Although in pregnancy, the incidence of SCAD is rare, 1.8 cases per 100,000 pregnancies but it is
one of the most important causes of acute myocardial infarction in the postpartum period. Peak
incidence is usually around the third trimester and early postpartum period. Management is
usually the same as in non-pregnant women. Medications like ACE inhibitors or statin should be
avoided if SCAD happened in pregnancy or woman is breastfeeding. Beta-blocker carry some risk
of intrauterine growth retardation during pregnancy, but specifically, atenolol should be avoided.
Some experts' recommendation is against subsequent pregnancy. But nonetheless, subsequent
pregnancy in diagnosed patients with SCAD should be considered high risk; therefore, before
planning the next pregnancy, couples should have proper preconception counseling. Regarding
contraception, non-hormonal contraception like IUD is preferred [27,28].

Conclusion

Spontaneous Coronary Artery Dissection disease (SCAD) was previously considered to be a rare
disease now recognized as an important cause of acute myocardial infarctions, particularly in
women that are young without risk factors for atherosclerotic disease, thanks to innovations in
multimodality imaging. Medical management is the preferred mode of treatment, especially in
hemodynamically stable patients with good outcomes. Long-term management is distinct from
usual atherosclerotic disease and should be directed to prevent disease recurrence and improve
quality of life.
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