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Spontaneous coronary-artery dissection (SCAD) has emerged as 
an important cause of myocardial infarction in young persons. SCAD occurs 
primarily in women, and the prevalence of cardiovascular risk factors among 

women with myocardial infarction from SCAD is lower than the prevalence of risk 
factors among women with myocardial infarction from atherosclerosis.1-5 Al-
though SCAD is uncommon, awareness of both the disease and its angiographic 
appearance has improved.6 Accurate and rapid diagnosis is paramount because the 
management of acute myocardial infarction caused by SCAD differs vastly from 
that of atherosclerotic myocardial infarction. SCAD can be a forme fruste of an 
underlying systemic arteriopathy7 — namely, fibromuscular dysplasia.4,8,9

Pathoph ysiol o gy

SCAD is defined as a separation of the layers of an epicardial coronary-artery wall 
by intramural hemorrhage, with or without an intimal tear. This condition is not 
associated with atherosclerosis, iatrogenic injury, or trauma.10-13 Although one 
hypothesis posits that an intimal tear results in the creation and propagation of a 
false lumen within the medial layer,14,15 the presence of a coronary intramural 
hematoma without evidence of an intimal tear was detected almost 20 years ago 
with the use of intravascular ultrasonography.16 Higher-resolution optical coher-
ence tomography (OCT) has provided even more support for the hypothesis that 
the primary event may be medial dissection or rupture of the vasa vasorum result-
ing in a secondary intramural hemorrhage and formation of an intramural hema-
toma.17 The final common pathway for the development of acute myocardial in-
farction is coronary obstruction due to luminal compression, either by a dissection 
flap or by propagation of an intramural hematoma (Fig. 1).12

Epidemiol o gy

SCAD can affect both sexes across the life span, beginning in adolescence. How-
ever, approximately 90% of patients with this condition are women who present 
between 47 and 53 years of age.1,4,5,22 The prevalence of typical cardiovascular risk 
factors is lower among these patients than among those who have a myocardial 
infarction from atherosclerotic disease.2,5 Estimates derived from administrative 
data sets suggest that SCAD accounts for less than 1% of all acute myocardial 
infarctions.2,5,23 In contrast, cohort studies incorporating direct angiographic re-
view indicate that one quarter to one third of myocardial infarctions in women 
younger than 50 years of age are caused by SCAD,24,25 and SCAD accounts for ap-
proximately 15 to 20% of myocardial infarctions during pregnancy or the peripar-
tum period.26,27 Thus, although SCAD remains an uncommon cause of myocardial 
infarction overall, its role in myocardial infarctions among women is considerable. 

Dan L. Longo, M.D., Editor

Spontaneous Coronary-Artery Dissection
Esther S.H. Kim, M.D., M.P.H.  



n engl j med 383;24 nejm.org December 10, 2020 2359

Spontaneous Coronary-Artery Dissection

Data on SCAD in men are limited because the 
prevalence of this condition among men is low. 
Men with SCAD have a lower prevalence of anxi-
ety and depression,3 more often cite a physical 
stressor (e.g., exercise or heavy lifting) rather 
than an emotional stressor before symptom on-
set,3,28 and tend to have a lower prevalence of fi-
bromuscular dysplasia than women with SCAD.28

The cause of SCAD is unknown but probably 
includes factors related to patient vulnerabilities 
and inciting triggers such as emotional stress, 
physical stress (e.g., from an extreme Valsalva 
maneuver, retching, vomiting, coughing, or iso-
metric exercise), the use of stimulant medica-
tions or illicit drugs, and hormonal triggers 
(e.g., pregnancy).8 Numerous case reports de-
scribe an association between SCAD and several 
inflammatory disorders such as systemic lupus 
erythematosus, sarcoidosis, inflammatory bowel 
disease, and celiac disease; however, registry 
data indicate that the prevalence of systemic in-
flammatory disorders among patients with SCAD 
is low (<5% in most cohorts).1,4,9,22,29 Pathological 
autopsy specimens have shown a focal infiltra-
tion of inflammatory cells, predominantly eosin-
ophils, that is limited to the adventitia and 
periadventitial soft tissue of the dissected epi-
cardial coronary arteries.30,31 Notably absent are 
inflammatory changes in the intima and media; 
this absence differentiates this condition from 
arteritides such as polyarteritis nodosa or eosino-
philic granulomatosis with polyangiitis (formerly 
known as the Churg–Strauss syndrome), and the 
absence of granulomatous inflammation or vas-
culitis in other tissues or organs rules out sys-
temic inflammatory diseases. Early postmortem 
case reports32 described cystic medial necrosis of 
the coronary artery, but this finding has been 
absent in more recent autopsy reports.33-35

The predilection of SCAD to affect women 
disproportionately provides compelling fodder 
for a hypothesis of a role of hormones in this 
condition, but the percentage of postmenopausal 
women in SCAD registries is consistently ap-
proximately 55%,1,4,22,29 and the prevalences of 
nulliparity and multiparity are similar among 
patients with SCAD.4 Peripartum SCAD accounts 
for fewer than 15% of all cases,1,3-5,22 but when 
SCAD does occur in the peripartum period, it is 
associated with an increased prevalence of left 
main and multivessel involvement, a decreased 
ejection fraction, and an increased prevalence of 

ST-segment elevation myocardial infarction 
(STEMI).36-38 Thus, although sex hormones may 
play a role in the pathogenesis of SCAD, the 
mechanism and magnitude of effect are unknown.

Familial cases of SCAD have been reported 
among first-degree and second-degree family 
members,39 but most cases are sporadic, so it is 
unlikely to be a monogenic disease. Among pa-
tients with SCAD who are referred for panel-
based sequencing of genes known to cause aor-
topathies or connective-tissue diseases (e.g., 
vascular Ehlers–Danlos syndrome, Marfan’s syn-
drome, and the Loeys–Dietz syndrome), the prev-
alence of a disease-causing mutation is approxi-
mately 5 to 8%.7,40 In a recent study involving a 
multicenter cohort of unrelated patients with 
SCAD, the prevalence of rare variants in known 
thoracic aortic aneurysm and dissection genes 
was 10.6%, and there was a high frequency of 
variants associated with the Loeys–Dietz syn-
drome. This finding suggests a role for dysregu-
lated transforming growth factor β signaling in 
the pathogenesis of SCAD. None of the patients 
in that study had clinical features that were 
typical of the Loeys–Dietz syndrome.41 Currently, 
apart from genetic screening of first-degree 
family members of patients with SCAD in whom 
a monogenic vascular disease has been diag-
nosed, no firm recommendations are in place 
for routine genetic or clinical screening of asymp-
tomatic relatives of patients after a SCAD event.13 
Recommendations based on expert consensus 
do exist for screening family members of patients 
with fibromuscular dysplasia, so relatives of pa-
tients with SCAD who also have fibromuscular 
dysplasia could be evaluated with clinical exam-
ination and imaging to detect fibromuscular 
dysplasia if they have signs or symptoms of that 
condition.42

PHACTR1–EDN1, a genetic locus known to be 
associated with migraine headache, cervical-
artery dissection, and fibromuscular dysplasia, 
has also been shown to be associated with an 
increased risk of SCAD in multiple cohorts.43-45 
Several other susceptibility genes have been iden-
tified with the use of whole-exome sequencing 
in cases of familial and sporadic SCAD,46-49 and 
genomewide association studies have identified 
additional susceptibility loci with variants with-
in or near genes (LRP1, LINC00310, FBN1, and 
ADAMTSL4) that are expressed in arteries and 
that have been previously described in other ar-
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terial disorders.44,45 A polygenic risk score for 
SCAD derived from genomewide association 
testing was associated with a decreased risk of 
atherosclerotic coronary artery disease.45 Thus, 
taken together, these genetic studies formulate 
the basis for a thesis that myocardial infarction 
due to SCAD is a pathophysiological entity that 
is distinct from myocardial infarction due to 
atherosclerosis.

A consistent finding in registries of patients 
with SCAD is the high prevalence of concomi-
tant noncoronary arterial abnormalities (Fig. 2). 
In the cohorts with the highest incidence of 
screening,9,29 more than 50% of the patients also 
had fibromuscular dysplasia, and autopsy 35,50,51 
and intracoronary imaging52 studies suggest that 
SCAD may be an initial manifestation of fibro-
muscular dysplasia. Abnormalities known to be 
associated with fibromuscular dysplasia are cer-
vical-artery, visceral-artery, and peripheral-artery 
aneurysm, as well as pseudoaneurysm, dissec-
tion, and tortuosity,42 but these findings have 
also been reported in multiple cohorts of pa-
tients with SCAD, even in the absence of diag-
nosed concurrent fibromuscular dysplasia.9,20,22 
Cerebral aneurysm has been detected in 7 to 
14% of patients with SCAD who have undergone 
screening.4,9,29 Whether or not SCAD is a coro-
nary manifestation of fibromuscular dysplasia 
or a unique but related entity with a considerable 
number of arterial features in common, it is 
clear that SCAD may be a forme fruste of an 
underlying systemic arteriopathy that leaves the 
affected patient vulnerable to dissection when 
exposed to arterial shear stress related to an 
inciting trigger.29

Clinic a l Signs a nd S ymp t oms

In more than 90% of patients who survive to 
initial evaluation, SCAD manifests as myocardial 
infarction.3,4,53 Approximately 20 to 50% of pa-
tients present with STEMI,3,4,29,53,54 approximately 
3 to 5% present with ventricular arrhythmias for 
which cardioversion is warranted,4,29,53,55,56 and 
2% present in cardiogenic shock.53 Chest pain, 
the chief symptom reported in 85 to 96% of 
patients, is variably associated with radiation of 
pain to the arm, neck, or back; dyspnea; and 

Figure 1 (facing page). Angiographic, Anatomical,  
and Intravascular Appearance of SCAD.

A normal coronary artery appears as a smooth vessel, 
free of luminal irregularities. Asterisks indicate a guide-
wire shadow artifact. Type 1 spontaneous coronary-artery 
dissection (SCAD) has the pathognomonic angiographic 
appearance of an arterial dissection, including multiple 
radiolucent lumens due to an intimal tear that causes 
contrast dye to penetrate through two flow channels.  
A radiolucent flap separating the two flow channels is 
visible on angiography (left image, arrow). Type 1 SCAD 
also can result in retention of contrast dye within the 
intimal tear or slow clearing of contrast material. On 
optical coherence tomography (OCT), an intimal tear 
(right image, arrow) separating the true lumen from the 
false lumen (FL) is shown. Double-headed arrows indi-
cate an intramural hematoma. Type 2 SCAD is the most 
common type; 60 to 75% of patients with SCAD have 
this angiographic diagnosis.3,4 Type 2 SCAD is character-
ized by the absence of an intimal tear and appears as a 
long segment of diffusely narrowed artery because of 
an intramural hematoma that causes stenosis of vary-
ing severity.18 Type 2 SCAD lesions are long (typically 
>20 mm), often appear as an abrupt caliber change in 
the artery (angiographic images, square brackets), and 
will either be flanked by an artery of normal caliber 
(type 2A) or continue to the tip of the artery (type 2B). 
OCT imaging shows an intramural hematoma. The type 3 
variant is the least common type of SCAD and the most 
challenging type to recognize on angiography. The ap-
pearance also suggests compression by an intramural 
hematoma, but type 3 SCAD is usually 20 mm or less 
in length. Type 3 SCAD is described as an atherosclero-
sis mimic,19 and intracoronary imaging is often necessary 
to confirm the diagnosis. This type should be consid-
ered when there is a high index of suspicion for SCAD, 
atherosclerosis is absent in the remainder of the coro-
nary vasculature, the lesion is linear and long (11 to 20 
mm), or coronary tortuosity is present.20 As with type 2 
SCAD lesions, OCT imaging reveals a compressive intra-
mural hematoma. Intracoronary nitroglycerin can be ad-
ministered during angiography, particularly when type 2 
or type 3 SCAD is suspected, to rule out the possibility 
that coronary vasospasm is causing the angiographic 
abnormality.12,19 Finally, type 4 SCAD21 has been de-
scribed as a complete occlusion of the vessel (arrow). 
Its appearance may be similar to that of thromboem-
bolic occlusion, and dissection as the cause of occlusion 
may be evident only when the underlying vessel archi-
tecture appears after vessel recanalization or after ex-
clusion of an embolic cause and repeat coronary angiog-
raphy shows healing of the vessel.12 Repeat angiography 
that shows artery healing or the presence of extracoro-
nary arterial findings provides support for the diagnosis 
of SCAD. OCT images are courtesy of Luis A.P. Dallan, 
M.D., Ph.D., on behalf of the Cardiovascular Imaging 
Core Laboratory, University Hospitals Cleveland Medi-
cal Center, Cleveland.
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diaphoresis.57,58 A total of 25% of patients who 
present to the emergency department with an 
acute coronary syndrome report having had 
similar symptoms previously, but they did not 
seek medical care.58 This phenomenon may ac-
count for the rare cases in which SCAD is diag-
nosed in patients who do not present with an 
acute myocardial infarction. Since 27% of initial 
troponin levels are reported as being normal in 
patients who ultimately receive a diagnosis of 
SCAD,58 a heightened degree of suspicion for 
SCAD must be present to avoid missing the di-
agnosis.

 Di agnosis

SCAD is diagnosed with angiography. Patients 
in whom SCAD is the suspected cause of acute 
myocardial infarction should undergo coronary 
angiography13 to confirm the diagnosis and de-
fine high-risk anatomical features that would 
warrant consideration of early revascularization. 
Early recognition is critical because there are 
important differences between the management 
of SCAD and the management of atherosclerotic 
acute myocardial infarction. Downstream cross-
sectional imaging of the vasculature outside of 
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the heart is indicated in patients with acute 
myocardial infarction due to SCAD,13 and there 
may be clinically significant differences between 
SCAD and atherosclerotic acute myocardial infarc-
tion with respect to morbidity and mortality.2,5,23

SCAD is classified into distinct angiographic 
categories19 that are primarily differentiated by 
the presence or absence of an intimal tear 
(Fig. 1). SCAD can occur in any coronary artery, 
but the left anterior descending artery and its 
branches are most commonly involved,3,59 and 
multivessel SCAD involving noncontiguous ar-
teries occurs in approximately 10 to 15% of pa-
tients with SCAD.4,29 Although the majority of 
SCAD lesions can be diagnosed with angiogra-
phy alone, it may be difficult to distinguish a 
potential case of SCAD from other causes of 
coronary-artery stenosis. In contrast to the ap-
proach for patients with myocardial infarction 
caused by atherosclerosis, the favored approach 
for patients with SCAD who are in clinically 

stable condition is medical treatment.12,13 Thus, 
when angiography is not diagnostic for SCAD, 
ancillary imaging techniques such as intravascu-
lar ultrasonography60 or OCT61 may be used for 
confirmation12,13 (Fig. 1). Whereas angiography 
provides a “lumenogram” of the artery, intravas-
cular imaging — particularly OCT, with its high 
axial spatial resolution (15 μm)61 — can confirm 
the diagnosis of SCAD by showing the true and 
false lumens, intramural hematoma, dissection 
flaps, fenestrations, and entry tears connecting 
true and false lumens (Fig. 1). Intravascular 
imaging can also be helpful to rule out other 
causes of coronary-artery stenosis, including 
atherosclerotic plaque.

Although intravascular imaging can be a 
powerful diagnostic tool, procedural complica-
tions (including extension of the dissection, im-
paired flow after acquisition of intravascular 
imaging, iatrogenic dissection, and cannulation 
of the false lumen) have been reported in up to 
8% of patients with SCAD.17 Thus, intracoronary 
imaging is not without risk and is reserved for 
situations in which angiography is not diagnos-
tic for SCAD or when intracoronary imaging is 
used for guidance during percutaneous coronary 
intervention (PCI).12,13,61

Coronary computed tomographic angiogra-
phy (CCTA) can be used to visualize dissection 
flaps, stenoses, and intramural hematomas 
(which have been described as a “sleevelike” 
wall thickening).62 CCTA is thus an attractive 
form of noninvasive ancillary imaging when the 
diagnosis of SCAD is uncertain on catheter-
based angiography, particularly in cases of prox-
imal lesions.13 However, there are limitations to 
CCTA in the diagnosis of SCAD. Noncalcified 
atherosclerotic plaque can be mistaken for an 
intramural hematoma,63 and the spatial resolu-
tion of CCTA for small vessels limits visualiza-
tion of the distal portion of the vessels that is 
often affected by SCAD; this limited visualiza-
tion can lead to false negative results.64 For these 
reasons, catheter-based coronary angiography 
remains the standard when SCAD is suspected.12 
Finally, in some situations, SCAD is strongly 
suspected but angiographic findings are uncer-
tain and ancillary imaging techniques are either 
not available or not diagnostic. Clinical features 
to support a SCAD diagnosis include coronary 
tortuosity on angiography,52 the presence of fibro-
muscular dysplasia in another arterial bed,8 and 

Figure 2 (facing page). Extracoronary Vascular 
 Abnormalities in SCAD.

A 70-year-old woman with an acute myocardial infarction 
presented with ventricular fibrillation and SCAD of an 
obtuse marginal branch of the left circumflex artery 
(Panel A, bracket). Computed tomographic angiography 
(CTA) of the abdomen and pelvis revealed a celiac-artery 
dissection (Panel B, arrow) and multifocal fibromuscu-
lar dysplasia of the left external iliac artery (Panel C, 
bracket). A 57-year-old woman presented with non–ST-
segment elevation myocardial infarction (STEMI) and 
SCAD of the obtuse marginal branch of the left circum-
flex artery (Panel D, bracket). Limited femoral angiogra-
phy of the right external iliac artery at the completion of 
coronary angiography revealed mild aneurysmal changes 
and beading that were consistent with multifocal fibro-
muscular dysplasia (Panel E, bracket). CTA also showed 
fibromuscular dysplasia of the right renal artery (Panel F, 
bracket). A 35-year-old woman had SCAD of the left an-
terior descending artery (Panel G, bracket) 2 weeks after 
delivering her fourth child. She had had a left internal 
carotid artery dissection 10 years before SCAD, and CTA 
of the head and neck showed a dissection of the left in-
ternal carotid artery (Panel H, arrow) and multifocal fi-
bromuscular dysplasia of the right internal carotid artery 
and bilateral vertebral arteries. A 47-year-old woman pre-
sented with STEMI and complete occlusion of the left 
anterior descending artery that was presumed to be 
caused by type 4 SCAD (Panel I, arrow). CTA (Panel J) 
showed fibromuscular dysplasia of the bilateral renal 
arteries, bilateral external iliac arteries, and bilateral 
cervical internal carotid and vertebral arteries, as well 
as a supraclinoid left internal carotid artery aneurysm 
measuring 6.5 mm (arrow).
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a reduction in arterial stenosis (as evidence of 
vessel healing) on repeat angiography.65 These 
features should be viewed as supportive and not 
diagnostic because coronary tortuosity has also 
been associated with other entities (namely, ag-
ing and hypertension),66 atherosclerosis mimick-
ing SCAD in a patient with fibromuscular dys-
plasia has been reported,63 and subsequent 
angiography does not show healing in all dis-
sected coronary arteries.65

 Compr ehensi v e Patien t C a r e

 Management of Acute Myocardial Infarction

Treatment decisions with respect to acute myo-
cardial infarction caused by SCAD are predicat-
ed on three major differences between this 
condition and atherosclerotic coronary lesions. 
First, the underlying pathophysiological feature 
of SCAD is medial dissection, not plaque rupture 
or erosion in an inflammatory and thrombotic 
milieu.67 Second, PCI for SCAD is challenging 
and is associated with worse short- and long-
term outcomes than those associated with PCI 
for atherosclerotic lesions. Finally, the majority 
of medically treated SCAD lesions show angio-
graphic evidence of healing over time, with res-
toration of blood flow and a decrease in the se-
verity of stenosis54,65,68 (Fig. 3). For these reasons, 
more than 80% of patients can be successfully 
treated medically,4 and expert consensus (not 
randomized trial data) suggests that medical 
management is preferred over immediate revas-
cularization for patients who are in clinically 
stable condition.12,13 Finally, because recurrent 
SCAD (a new SCAD event that is temporally 
separated from the index event)13 tends to occur 
in different vessels from those in the initial dis-
section, revascularization has not been shown in 
long-term follow-up to prevent recurrent myo-
cardial infarction due to SCAD.54

The decision to treat a patient who has acute 
myocardial infarction caused by SCAD with 
medical therapy or to proceed with revascular-
ization can be complex. Factors to consider in-
clude the patient’s clinical status, the territory at 
risk, the amount of myocardium at risk, and the 
degree of distal flow in the affected vessel. 
High-risk clinical features include persistent chest 
pain with evidence of ongoing or worsening 
ischemia, hemodynamic instability, shock, or 
clinically significant ventricular arrhythmias. 

High-risk anatomical features include involve-
ment of multivessel severe proximal dissections 
or of the left main artery or the ostial left ante-
rior descending artery.12,13,69 The degree of vessel 
flow, as determined according to the Throm-
bolysis in Myocardial Infarction (TIMI) grade, 
may also be an important indicator of whether 
revascularization is warranted; some experts ad-
vocate avoiding revascularization attempts if the 
patient is in stable condition and has adequate 
distal f low (TIMI grade 2 or 3) in the vessel, 
even if there is clinically significant stenosis.12,54,70

Figure 3. Healing of SCAD.

In Panel A, coronary angiography shows SCAD causing 
near occlusion of the obtuse marginal branch of the left 
circumflex artery (bracket). In Panel B, repeat coronary 
angiography 1 year later shows complete healing of the 
affected artery (bracket).

A

B
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When high-risk features are present, considera-
tion of immediate revascularization is warrant-
ed, with the decision to perform PCI or refer the 
patient for coronary-artery bypass grafting 
(CABG) individualized according to patient char-
acteristics and local expertise and availability.13

PCI in patients with SCAD can be challenging 
for a number of reasons. Long lesions may war-
rant the use of multiple stents,36 coronary wires 
can enter the false lumen and cause vessel occlu-
sion, tortuous coronary arteries20 may be prone 
to iatrogenic injury,71 and hematoma propaga-
tion can result in the loss of distal-vessel pa-
tency or retrograde extension to more proximal 
vessels.72 These factors contribute to PCI success 
rates that range from 47% to 72% in large co-
hort studies.4,53,54 The lack of a standardized 
definition of procedural success in SCAD may 
play a role in these low reported success rates,54 
and SCAD-specific definitions that assign a 
higher importance to improvement in TIMI flow 
than to rapid decrease in residual stenosis may 
be necessary.54 Possible late-term adverse events 
arising from the use of stents in patients with 
SCAD include stent malapposition as a result of 
resorption of intramural hematoma over time.73 
Large prospective studies are under way to pro-
vide data on long-term outcomes in patients who 
have undergone PCI for SCAD.

CABG for revascularization in patients with 
SCAD has been reported to be technically suc-
cessful.54 However, referral for this procedure is 
generally limited to patients with high-risk ana-
tomical lesions (e.g., left main and multiple 
proximal dissections) in whom attempts at PCI 
have failed, in those in whom PCI is thought to 
be of prohibitive risk, and in those with large 
areas of myocardium at risk and for whom 
medical therapy alone is not sufficient to treat 
ongoing ischemia.12,13 Previous studies showed a 
high incidence of bailout CABG after failed 
PCI,8,54 but now fewer than 1% of patients with 
acute SCAD are referred for surgical revascular-
ization overall.4 Short-term success with CABG 
is high, but long-term patency of bypass grafts is 
poor54 because recanalization of the native coro-
nary arteries results in competitive f low and 
subsequent graft occlusion. This finding has 
prompted some experts to recommend the use 
of vein grafts to revascularize SCAD in an effort 
to conserve potential arterial conduits for later 
use should the need arise.13 In a few patients 

with severe illness, including cardiogenic shock 
and complications related to acute myocardial 
infarction due to SCAD, the use of advanced 
mechanical circulatory support with intraaortic 
balloon pumps, extracorporeal membrane oxy-
genation devices, and left ventricular assist de-
vices has been reported as a bridge to recovery 
or heart transplantation.74,75

Comprehensive care for the patient with acute 
SCAD includes adequate inpatient monitoring to 
detect complications related to propagation of 
dissection and recurrent myocardial infarction. 
These complications may be manifested by re-
current or worsening anginal symptoms, new 
electrocardiographic changes in ischemia, a new 
increase in troponin levels, or new-onset ven-
tricular arrhythmias.59,65 The incidence of in-
hospital recurrent myocardial infarction or un-
planned revascularization is 5 to 10%,29,53 and 
among patients who have received medical treat-
ment, the risk of angiographically confirmed 
dissection extension is as high as 17% over a 
period of 14 days.59 Coronary angiography is not 
without risk, but it should be considered for 
determination of the need for revascularization 
in patients with clinical deterioration.65 Repeat 
coronary angiography, either catheter-based or 
CCTA, can also be considered in patients who 
have high-risk anatomical features with large 
amounts of myocardium at risk for whom re-
vascularization is being considered before dis-
charge.13,65

Among patients with acute myocardial infarc-
tion due to SCAD who are readmitted within 30 
days after hospital discharge, 45% present with 
recurrent acute myocardial infarction, of whom 
half present within 2 days after discharge.2 Al-
though revascularization may improve flow with-
in the dissected vessel, it does not protect 
against the risk of dissection extension,54 and 
PCI may result in an increased incidence of hos-
pital readmission at 30 days.2 For these reasons, 
the current consensus is that hospitalization for 
3 to 5 days in patients with an acute myocardial 
infarction due to SCAD is reasonable in order to 
observe for adverse ischemic events.12,13

Medical Management

In addition to the management of acute myocar-
dial infarction in patients with SCAD, the treat-
ment objectives are to manage chronic chest 
pain, prevent recurrence of SCAD, assess for and 
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manage extracoronary vascular abnormalities, 
and improve quality of life (Table 1). Prospective 
clinical-trial data are lacking to guide the medi-
cal management of SCAD, and current knowl-
edge is based on registry data and expert con-
sensus. In addition, practitioners should consider 
the potential teratogenicity of medications be-
fore prescribing medications for the treatment 
of SCAD in women of childbearing age.

Anticoagulation
In accordance with guidelines for the treatment 
of myocardial infarction,76,77 anticoagulation and 
dual antiplatelet therapy are often initiated be-
fore SCAD is diagnosed. The benefit and most 
appropriate duration of these therapies in the 
treatment of SCAD are unproved, and the treat-
ment of any existing luminal thrombosis is bal-
anced against the hypothetical risk of dissection 
extension due to worsening of intramural bleed-
ing. For these reasons, in the absence of clear 
alternative indications, expert consensus is that 
anticoagulation should be discontinued after 
SCAD has been confirmed on angiography.12,13 
Given the association of thrombolysis with 

clinical deterioration in patients with acute myo-
cardial infarction due to SCAD,78 the use of 
thrombolysis for the management of acute SCAD 
is not recommended.12

Antiplatelet Therapy
Approximately 90% of patients who have re-
ceived a diagnosis of SCAD are discharged with 
at least one antiplatelet agent.1,4 Although dual 
antiplatelet therapy should be administered to 
patients who undergo PCI,76,77 evidence from 
clinical trials is lacking to guide the use of anti-
platelet therapies in patients with SCAD. The 
expert consensus is that dual antiplatelet therapy 
may be considered during the acute phase of 
SCAD12 and for up to 1 year for patients who 
receive medical treatment.13 Opinions diverge 
with regard to the use of these agents for more 
than 1 year after myocardial infarction. Because 
quality data are lacking, the duration of anti-
platelet therapy should be determined for each 
patient. For instance, aspirin may be considered 
in patients with fibromuscular dysplasia to pre-
vent thrombotic and thromboembolic complica-
tions,42 whereas a shorter duration of therapy 
may be warranted in premenopausal women with 
excess bleeding from menorrhagia who do not 
have other indications for antiplatelet therapy.79

Beta-Blockers, ARBs, and ACE Inhibitors
Major societal guidelines for the use of beta-
blockers, angiotensin-receptor blockers (ARBs), 
and angiotensin-converting–enzyme (ACE) inhibi-
tors in the treatment of acute myocardial infarc-
tion76,77 and heart failure80 should be followed 
for the use of these agents in patients with 
SCAD. Beta-blockers may have an additional 
benefit of preventing the recurrence of SCAD. In 
a single-center observational study involving 327 
patients, the use of beta-blockers was associated 
with a 64% decrease in the incidence of recur-
rent SCAD over a median of 3.1 years.29 Data are 
lacking from studies involving larger cohorts to 
validate the use of beta-blockers as a potential 
therapy to prevent the recurrence of SCAD.

Statins
SCAD is not mediated by atherosclerotic plaque 
rupture, and data are lacking to support the 
routine use of statins after myocardial infarction 
due to SCAD. Cohort studies have shown dispa-
rate results with regard to statin use for the 

Table 1. Long-Term Comprehensive Treatment Approach for Patients with SCAD.

Treatment Objective and Intervention

Manage chronic chest pain

Prescribe antianginal pharmacologic therapy (e.g., nitrates, calcium-channel 
blockers, and ranolazine)

Perform ischemia testing

Consider diagnoses other than epicardial coronary disease

Prevent recurrence of SCAD

Prescribe beta-blockers

Control hypertension

Discuss guidelines for physical activity

Provide reproductive counseling

Assess for and manage extracoronary vascular abnormalities

Perform cross-sectional imaging with computed tomographic angiography or 
magnetic resonance angiography

Refer to published guidelines on the management of fibromuscular dysplasia 
and aneurysmal disease

Improve quality of life

Refer the patient for cardiac rehabilitation

Manage migraine headaches

Treat concomitant psychosocial disorders

Refer the patient to peer support groups
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prevention of recurrent SCAD.29,81 In the absence 
of firm supportive data, the use of statins may 
be limited to patients who otherwise meet major 
societal guidelines for the use of these agents in 
the treatment of hyperlipidemia.

Antianginal Therapy
Chest pain after SCAD is common and is a fre-
quent cause of hospital readmissions. It ac-
counts for 20% of readmissions within 30 days 
after acute myocardial infarction due to SCAD.2 
Chest pain may continue for several months af-
ter acute myocardial infarction even if evalua-
tions of ischemia are normal or repeat coronary 
imaging shows vessel healing.82,83 Chest pain in 
patients with abnormal ischemia testing should 
be treated with medical therapy and investigated 
with further cardiac testing. However, coronary 
vasospasm, endothelial dysfunction, microvascu-
lar disease, catamenial chest pain,82 and noncar-
diac chest pain should be considered in patients 
who continue to have atypical chest pain that is 
not associated with abnormal ischemia testing.13 
Nitrates, calcium-channel blockers, and ranola-
zine are potential therapies to consider.13

Prevention of SCAD Recurrence

Mortality after SCAD is low — 1% over a period 
of 3 years29 to 2% over a period of 1 year.5 In 
contrast, the incidence of recurrent myocardial 
infarction is substantial, with 17 to 18%29,81 of 
patients having recurrent myocardial infarction 
over a span of 3 to 4 years. The majority of these 
recurrent myocardial infarctions are due to re-
current SCAD. Recurrent SCAD is defined as a 
new dissection event that is temporally separated 
from the index SCAD event, usually in a differ-
ent coronary artery.13 It is pathophysiologically 
distinct from SCAD extension, the expansion of 
a known area of intramural hematoma causing 
clinical worsening or repeated elevation in car-
diac enzyme levels during the acute phase of 
SCAD. Rates of recurrence have ranged from 5% 
over a median of 22 months53 to 15% over a 
median of 27 months.54 Factors associated with 
SCAD recurrence are a history of hypertension,29 
fibromuscular dysplasia,5 migraine headaches,5 
and coronary-artery tortuosity.20 Given the poten-
tial benefit of beta-blockers in preventing recur-
rence,29 preferential prescription of beta-blockers 
could be considered for the treatment of hyper-
tension in patients with SCAD.

Strenuous physical activity has been associ-
ated with SCAD, but firm supportive data are 
lacking to establish proscriptive limits on heart 
rate during exercise or the amount of weight that 
can be lifted to prevent the recurrence of SCAD. 
Although the safety of lower limits of target 
heart rate, systolic blood pressure, and weights 
for resistance exercise training were defined in a 
SCAD-specific cardiac rehabilitation program,83 
activity guidelines should be tailored to the physi-
cal fitness of the individual patient, and other 
factors should be considered, including the pres-
ence of concomitant arteriopathies.13 Patients are 
advised to avoid isometric exercise, high-intensity 
endurance training, exercising to the point of 
exhaustion, and activities that involve a prolonged 
Valsalva maneuver.12,13

Data to determine whether pregnancy is a 
risk factor for recurrence of SCAD are lacking. 
SCAD recurrence with pregnancy has been re-
ported in case series form only.84,85 Because 
SCAD is a prevalent cause of myocardial infarc-
tion during pregnancy and pregnancy-associated 
SCAD has been shown to have severe manifesta-
tions, women who have had SCAD and who wish 
to become pregnant should receive preconception 
counseling. If pregnancy has already occurred, a 
multidisciplinary approach to care for the high-
risk cardiac patient should be adopted.12,13

Assessment and Management of 
Extracoronary Vascular Abnormalities

Studies showing a long-term benefit of extra-
coronary vascular imaging after a SCAD diagno-
sis are lacking. However, because the prevalence 
of coexisting arterial abnormalities outside the 
heart among patients with SCAD is high, axial 
imaging from the head to pelvis with dedicated 
computed tomographic angiography or magnet-
ic resonance angiography is recommended.12,13,42 
The yield and benefit of periodically repeating 
vascular imaging with axial imaging are un-
known. Surveillance and treatment of fibromus-
cular dysplasia and aneurysmal disease should be 
performed according to published guidelines.42,86,87

Improvement in Quality of Life

Migraine headaches,22 anxiety, depression, and 
post-traumatic stress disorder that commonly 
occur in patients after SCAD have a considerable 
effect on patients’ quality of life.88 Appropriate 
screening, treatment, and referral for these con-
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ditions are recommended.13,89 Similarly, cardiac 
rehabilitation is safe83,90 and may improve per-
ceived emotional well-being91 and decrease de-
pression, stress,90 and symptoms of chest pain.83 
Cardiac rehabilitation is recommended for all 
patients with myocardial infarction due to SCAD.13 
Finally, patients may be referred to patient orga-
nizations92-94 and peer online communities for 
support, education, and information about the 
opportunity to participate in clinical research.

Conclusions

SCAD, an important cause of acute myocardial 
infarction, disproportionately affects women and 

is an entity that is pathophysiologically distinct 
from atherosclerotic myocardial infarction. Medi-
cal management is preferred over attempts at 
revascularization. SCAD may be a first manifes-
tation of an underlying systemic arteriopathy, 
and the diagnosis and treatment of extracoro-
nary vascular abnormalities are important com-
ponents in the comprehensive care of patients 
with SCAD. Care also includes measures to 
prevent the recurrence of SCAD and improve the 
patient’s quality of life.
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