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ABSTRACT

Spontaneous coronary artery dissection (SCAD) is an
acute noniatrogenic tear in the coronary arterial wall,
leading to disruption of coronary blood flow and myo-
cardial infarction. Previously considered rare, it is now
recognized as a common cause of acute coronary syn-
drome, particularly in young women. Despite growing
awareness of this disease, there is a paucity of data on
acute and long-term therapy. This review summarizes the
existing literature on treatment of SCAD and describes a
comprehensive management strategy.

KEY POINTS

Diagnosing SCAD requires a high index of suspicion for
young patients presenting with acute coronary syndrome.

SCAD is primarily managed medically in clinically stable
patients.

Revascularization is recommended only for patients at
high risk due to left main coronary artery dissection,
ongoing ischemia, severely limited flow, hemodynamic
instability, or refractory arrhythmia.

Long-term management includes screening for fibro-
muscular dysplasia and other arteriopathies, monitoring
for recurrence, and cardiac rehabilitation.

doi:10.3949/ccjm.88a.20162

pontaneous coronary artery dissection

(SCAD)—an acute noniatrogenic tear
in the coronary artery wall compressing the
coronary lumen and possibly causing myocar-
dial infarction—was once thought to be a rare
condition but is increasingly recognized as a
common cause of acute coronary syndrome
(ACS), particularly in young women.!

Despite growing awareness of the phenom-
enon, there is a paucity of data on acute and
long-term management. Treatment has tra-
ditionally paralleled medical management of
atherosclerotic ACS, but the distinct patho-
physiology of SCAD behooves us to consider
other strategies. A growing body of observa-
tional data and retrospective studies is helping
to better define SCAD care, but no random-
ized controlled trials and only a few large-scale
prospective studies have focused on manage-
ment, and few studies have reported outcomes
beyond the first few years after dissection. The
absence of robust literature has resulted in het-
erogeneous practice patterns, and guidelines
on management remain largely based on ex-
pert consensus.

This review summarizes the literature on
treatment of SCAD and, based on that, de-
scribes a comprehensive management strategy,
including the role of revascularization, medi-
cal therapy, and long-term follow up.

M RISK FACTORS

The true prevalence of SCAD is unknown,
largely due to underdiagnosis. It is overwhelm-
ingly seen in women, particularly young wom-
en lacking classic cardiovascular risk factors.
Just 10% of cases occur in men, often follow-
ing a physical stressor such as exercise or heavy
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lifting.? Studies suggest that SCAD accounts
for 1% to 4% of cases of ACS overall,’ 15% to
20% of peripartum ACS cases,” and up to 35%
of ACS in women under age 60.*°

A number of conditions have been associ-
ated with SCAD, most notably fibromuscular
dysplasia, and less commonly chronic systemic
inflammatory disease, connective-tissue disor-
ders, pregnancy, and hypothyroidism.® More
recently, a few genetic loci have been identi-
fied and associated with an increased risk of
SCAD.? In addition, various precipitants have
been reported including illicit drug use, emo-
tional turmoil, intense exercise, retching, Val-
salva maneuver, straining, and other physical
stressors.

Il DIAGNOSIS BY IMAGING

Diagnosis of SCAD requires a high index of
suspicion in all young patients presenting with
ACS, particularly women without traditional
risk factors for atherosclerosis. A variety of im-
aging studies are helpful in the diagnosis. How-
ever, instrumentation of the vessel wall is asso-
ciated with risk of propagating the dissection,
and intracoronary imaging is thus reserved for
clarifying the diagnosis or for guidance during
percutaneous coronary intervention (PCI).?

Coronary angiography
As with ACS caused by disruption of ath-
erosclerotic plaque, SCAD is most common-
ly diagnosed during coronary angiography.
However, unlike in plaque rupture, the an-
giographic appearance of a dissected coronary
artery includes multiple radiolucent lines,
contrast staining with delayed clearance, and
diffuse long narrowing without evidence of
significant atherosclerosis apparent in other
coronary arteries.'® Coronary angiography is
regarded as the gold standard to confirm the
presence of SCAD, but if not definitive, an
adjunctive technique such as intravascular ul-
trasonography!! or optical coherence tomog-
raphy may be used, with the choice usually
based on availability and local expertise.
Optical coherence tomography is particu-
larly useful as it has high spatial resolution (< 10
um), facilitating detection of true and false lu-
mens, intramural hematoma, and entry tears.!?
However, it requires additional strong contrast
injections and faster pullback speeds that could
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theoretically extend the dissection plane.

Intravascular ultrasonography is more fa-
miliar and more widely available than optical
coherence tomography.

Coronary computed tomography angiog-
raphy is an attractive option due to its ability
to demonstrate dissection flaps and intramural
hematomas. However, false-negative results
are common." Coronary arterial defects may
be subtle, and the distal vessels (often affect-
ed by SCAD) are poorly visualized. Current
technology has a potential role in evaluating
recurrent symptoms or in follow-up, but it has
not yet demonstrated adequate sensitivity to
rule out SCAD in the acute setting.'*

Il MANAGEMENT OF SCAD
VS ATHEROSCLEROTIC ACS

All patients presenting with ACS should be
managed in accordance with evidence-based
guidelines. Once the diagnosis of SCAD is
established, the treatment strategy diverges
from that for atherosclerotic ACS. Although
culprit-lesion revascularization is the corner-
stone of atherosclerotic ACS management,

SCAD is primarily managed medically in

most clinically stable patients. There are two

reasons for this strategy:

e Dissected vessels tend to heal over time:
The natural history of SCAD appears to be
spontaneous gradual healing of the vessel
wall, with complete angiographic resolu-
tion of the lesion reported in most cases
(73% to 97%) within 4 to 6 weeks*"

e Revascularization is associated with high
failure rates and poor outcomes in the set-
ting of disrupted arterial wall integrity. In-
strumentation of the damaged and friable
vessel may worsen the disease and impair
the healing process. Passage of the guide-
wire into a dissected artery risks entry into
the false lumen, leading to propagation of
dissection’® and requiring more stents than
expected.'® Furthermore, balloon dilation
can lead to proximal or distal extension or
migration of intramural hematoma, wors-
ening the luminal diameter. Lastly, the
eventual healing of the vessel and chang-
ing architecture can result in stent mal-
position and future complications of stent
thrombosis over the long term.
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Data supports a conservative approach
Observational studies have consistently dem-
onstrated that PCI in the setting of SCAD
is associated with worse outcomes and high
complication rates.!”

In a retrospective study of 189 patients
with SCAD, the procedural failure rate was
53% in those managed with PCL.'® Reasons
for technical failure included wire entry into a
false lumen, final loss of flow after stent place-
ment, and significant residual stenosis. In ad-
dition to procedural failure, PCI was associ-
ated with a high risk for emergency coronary
artery bypass grafting (CABG), ie, 13% vs
2% in the medically managed group. These
data are consistent with other observation-
al studies citing high PCI failure rates. In a
large Vancouver cohort of 327 patients with
SCAD, 54 were treated with PCI; only 43.1%
of procedures were deemed successful.* In a
smaller study of 134 patients with SCAD in
Italy, the procedure success rate was reported
at 72.5%, with a trend toward higher inci-
dence of major adverse cardiovascular events
in the invasive group, driven by a higher rate
of repeat revascularization."

Revascularization appropriate in some cases
Despite these often poor outcomes, revascu-
larization procedures may be appropriate in
patients with the following high-risk features:
® Left main coronary artery dissection

e Ongoing ischemia

e Thrombolysis in Myocardial Infarction

(TIMI) grade O-1 flow in a proximal vessel

Hemodynamic instability

Refractory arrhythmia.!%202!

The goals of PCI are somewhat different
for SCAD than for traditional ACS. The goal
of PCI in atherosclerotic ACS is to restore
flow to TIMI grade 3, with residual stenosis of
20% or less. The goal in SCAD is to improve
baseline TIMI flow by at least 1 grade or to
maintain or achieve TIMI grade 2 or 3, and to
reduce residual stenosis to less than 50%.%

However, neither PCI with intracoronary
stenting nor CABG appears to be protective
against recurrent dissection.’®?” A study that
included 20 patients who underwent CABG
for SCAD found that at 5 years, 1 patient had
recurrent SCAD, 3 had heart failure, and 6

had target-vessel revascularization, presum-
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TABLE 1

Medications for spontaneous
coronary artery dissection

Indicated
Aspirin 81 mg daily

P2Y12 inhibitor if patient has undergone
percutaneous coronary intervention (PCl)

Beta-blocker

Debated
P2Y12 inhibitor if no PCl: consider a 1- to 3-month
course as tolerated

Statin (appropriate if otherwise indicated)

Angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in patients with left ventricular
dysfunction

Contraindicated
Thrombolysis

ably secondary to healing of native coronary
arteries resulting in competitive flow.!

Mechanical support for shock

For SCAD complicated by cardiogenic shock,
mechanical circulatory support may be con-
sidered in accordance with consensus guide-
lines for non-SCAD ACS treatment.” While
case reports suggest that an intraaortic balloon
pump and extracorporeal membrane oxy-
genation can be used safely in patients with
SCAD,*% they should be used with caution
because, given the high incidence of concom-
itant arteriopathies in patients with SCAD,
insertion of large-bore arterial catheters can
theoretically result in iatrogenic dissection of
the iliac arteries or aorta.

For patients
who do not
undergo PCI,
the addition

of a second
antiplatelet
agent

is controversial

I MEDICAL THERAPY

Medical therapy recommendations are sum-
marized in Table 1.

Antiplatelet therapy

In the absence of randomized controlled trials
to guide antiplatelet therapy for SCAD, data
from traditional atherosclerotic ACS litera-
ture are extrapolated for this patient popula-
tion. Aspirin is widely used based on its favor-
able side-effect profile and extensive literature
supporting its benefits in traditional athero-
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sclerotic ACS.% Patients who undergo stent
placement should be treated in accordance
with current ACS guidelines and receive dual
antiplatelet therapy (DAPT) consisting of as-
pirin and a P2Y12 inhibitor for 12 months.

For patients who do not undergo PCI, the
addition of a second antiplatelet agent is con-
troversial. Expert consensus states that a course
of DAPT may be considered? with the goal of
minimizing thrombus burden and maintaining
patency of the true lumen. While clopidogrel is
most commonly prescribed, evidence is limited
comparing clopidogrel, ticagrelor, and prasu-
grel in SCAD. Furthermore, the optimal dura-
tion of DAPT is unknown. Some authors rec-
ommend treatment for up to 12 months, while
others advocate discontinuing the P2Y12 in-
hibitor after 1 to 3 months or when healing of
the dissection is confirmed.?”

Although DAPT in SCAD has been
shown to be safe in several observational stud-
ies, there is a theoretical concern about the
use of antiplatelet agents in a disease state that
may be triggered by intramural bleeding.?®In a
cohort of 64 patients with SCAD,* 59 (92%)
received DAPT with aspirin plus either clopi-
dogrel (69%), prasugrel (14%), or ticagrelor
(9%). Of the 40 patients who underwent re-
peat angiography, healing of dissection was
demonstrated in all but 1. DAPT was well
tolerated, with no specific medication-related
complications noted.”

As of this writing, no data have been pub-
lished on the use of glycoprotein IIb/Illa in-
hibitors in SCAD.

Limited role for anticoagulation

In line with contemporary ACS guidelines,
anticoagulation is often appropriately initi-
ated before SCAD is diagnosed. Once SCAD
is identified as the cause of ACS, there is no
clear benefit to continuing this therapy.? An-
ticoagulation involves a theoretical risk of
increased intramural bleeding and extension
of dissection, although there is a paucity of
evidence on this. According to expert con-
sensus, anticoagulants should be stopped upon
confirmation of SCAD in the absence of an-
other compelling indication for anticoagula-
tion such as left ventricular thrombus or other
thromboembolic disease.?® The few published
case reports on SCAD complicated by left
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ventricular thrombus report safe treatment
with anticoagulation.*

No role for thrombolysis

Thrombolysis is contraindicated in SCAD, as
it may propagate dissection and lead to coro-
nary rupture and cardiac tamponade.?® Several
case reports have been published document-
ing the adverse effects of thrombolysis in

SCAD.!3

Beta-blockers as tolerated

Beta-blockers are central to the management
of acute aortic dissection, reducing shear
stress on the vessel wall and minimizing risk
of propagation.” It follows that they would be
similarly beneficial for SCAD. Beta-blockers
serve not only to lower blood pressure but
also to modulate heart rate, the cornerstone
of impulse control. In a recent study of 327
patients with SCAD, beta-blocker use was as-
sociated with reduced risk of recurrent SCAD
(hazard ratio 0.36, P = .004).* If validated in
future studies, these findings would provide
the first evidence for recurrence risk-reduction
through medical therapy.

In practice, the use of beta-blockers is of-
ten limited by hypotension and fatigue, es-
pecially as patients are often young women
without coexisting hypertension.'® No studies
to date have evaluated the efficacy of differ-
ent types of beta-blockers, goal heart rate, or
blood pressure after SCAD. Nonetheless, it is
reasonable to escalate beta-blocker therapy to
the maximally tolerated dose. In patients un-
able to tolerate beta-blockers, a nondihydro-
pyridine calcium channel blocker should be
considered.

Lipid-lowering therapy if otherwise indicated
As no proven connection has been identi-
fied between cholesterol and risk of SCAD,
statins and other lipid-lowering agents are
generally reserved for patients with tradi-
tional indications for those medications. In a
retrospective single-center cohort study of 87
patients, statin use was associated with subse-
quent risk of SCAD recurrence.!” However, as
this analysis was limited by small sample size
and incomplete information on statin use, it
should be interpreted with caution. The signal
for increased recurrence of SCAD with statin
use has not been demonstrated in larger stud-

NOVEMBER 2021

Downloaded from www.ccjm.org on July 17, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

PRISTERA AND COLLEAGUES

ies.* In the absence of any other indication for
lipid-lowering therapy, we do not routinely
prescribe statins in patients with SCAD.

B LONG-TERM MANAGEMENT

Chronic management of SCAD is based on
several key principles, ie, screening for fibro-
muscular dysplasia, monitoring for chest pain
and recurrence, and cardiac rehabilitation.

Screen for fibromuscular dysplasia
and other arteriopathies
Fibromuscular dysplasia is an idiopathic ar-
teriopathy not caused by underlying athero-
sclerosis or inflammation, with a predilection
for medium-sized vessels. It is the condition
most commonly associated with SCAD, with
an estimated prevalence of 25% to 86%.%*
This wide range reflects differences between
screening methods and the number of vascular
territories screened. The hallmark feature on
imaging is the “string of beads,” which occurs
where areas of fibrosis (causing narrowing) al-
ternate with regions of dilation.”> The renal,
carotid, and vertebral arteries are most often
affected, but nearly any site may be involved.

Other arteriopathies associated with
SCAD include Marfan syndrome, Loeys-Dietz
syndrome, vascular Ehlers-Danlos syndrome,
alpha-1 antitrypsin deficiency, and polycystic
kidney disease.”®

Given these associations, a vascular medi-
cine evaluation is recommended for all pa-
tients diagnosed with SCAD. The evaluation
should include a comprehensive vascular his-
tory, examination, and brain-to-pelvis imag-
ing.!? Patients with a family history or physi-
cal examination findings suggestive of known
arteriopathies may benefit from a genetics
evaluation. Coronary computed tomography
angiography is preferred for imaging when
possible, as it has higher spatial resolution
than magnetic resonance angiography or ul-
trasonography. Screening provides valuable
data to guide management, develop a longitu-
dinal follow-up plan, and inform prognosis.

Monitor for chest pain and recurrence

Although the prognosis for long-term survival
is favorable, patients are at risk of chronic an-
gina, recurrent SCAD, and noncardiac chest
pain. Optimal management requires regular

CLEVELAND CLINIC JOURNAL OF MEDICINE

follow-up with a cardiologist experienced in
the care of SCAD.

Chronic angina. Of the approximately
20% of patients with SCAD who are read-
mitted within 30 days of the index event,
many develop chronic nitrate-responsive
chest pain.’ This is suspected to be related to
coronary microvascular dysfunction, which is
common in this population. In a small study
of 17 patients undergoing coronary flow re-
serve testing on coronary angiography at least
3 months post-SCAD, more than 70% had
coronary microvascular dysfunction defined
by a coronary flow reserve < 2.5 or an index
of microcirculatory resistance > 25 units.’® A
long-acting nitrate or calcium channel block-
er, or both, may be considered as needed.

Recurrent SCAD. In a prospective series
of 327 patients, the recurrent SCAD rate was
10.4% over a median follow-up of 3.1 years.*
Higher recurrence rates have been reported,
with one retrospective study of 189 patients
finding 27%.!® Patients should therefore be
monitored closely for new or worsening cardiac
symptoms, which should prompt further testing.

While no consensus-based recommenda-
tions for a particular noninvasive imaging
method have been developed, we find posi-
tron emission tomography stress imaging with
coronary flow reserve most helpful, as it allows
evaluation of ischemia in the previously af-
fected territory.

Coronary computed tomography angiogra-
phy can be beneficial for follow-up, particular-
ly in patients with known large-vessel proxi-
mal SCAD and concern for recurrence soon
after the index event. The main limitation
with this imaging method is the possibility of
missing middle or distal small-vessel disease."

Lastly, cardiac magnetic resonance imaging
is useful in stable patients with recent SCAD
and suspicion for pericarditis. There is grow-
ing interest in its use as a surveillance tool,
with evidence that it can be used to quantify
infarct size.”” Further research is needed to de-

fine its role in SCAD.

Recommend cardiac rehabilitation

Cardiac rehabilitation is an important com-
ponent of management following SCAD, but
it remains significantly underused. Young and
otherwise healthy women, comprising the ma-
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Figure 1. Our approach to the management of spontaneous coronary artery dissection.

Isometric
resistance
training should
be avoided;
strength
training
should be
light-intensity

628

CLEVELAND CLINIC JOURNAL OF MEDICINE

jority of patients with SCAD, are infrequently
referred for cardiac rehabilitation. There is
also concern about the safety of cardiac reha-
bilitation in light of the association of SCAD
with physical activity.!” Collectively, these
barriers result in low enrollment, adherence,
and completion rates.

However, cardiac rehabilitation has clear
short-term and long-term benefits for per-
ceived physical and mental health, and it
has consistently been shown to be safe in
patients with SCAD.?®* [n a cohort of 70
women with SCAD participating in cardiac
rehabilitation, improvements were found
in exercise capacity, symptoms (specifically
chest pain), and psychosocial well-being at
the conclusion of the program.* Similarly, of
the 269 patients who participated in cardiac
rehabilitation from the Mayo Clinic SCAD
registry, 82% reported physical health bene-
fits and 75% reported emotional health ben-
efits.®

We recommend referring all patients with
SCAD for cardiac rehabilitation, including
young women without other comorbidities.
Our aerobic exercise plan involves training

VOLUME 88 ¢ NUMBER 11

set at a target heart rate zone equivalent to
50% to 70% heart rate reserve based on ini-
tial exercise stress testing. The frequency of
cardiac rehabilitation and aerobic exercise
participation should be at least 3 times weekly
for 20 to 30 minutes per session as a starting
point. As patient fitness and comfort with ex-
ercise gradually improve, program progression
should be encouraged but implemented con-
servatively and without including high-inten-
sity interval-training methods. The long-term
goal is for patients to comfortably exercise 45
to 60 minutes per session on most days of the
week.

Resistance training involving isometric
(constant muscle length) contraction, particu-
larly using large muscle groups, should be avoid-
ed in patients with a history of SCAD, as these
activities are often associated with temporary
loading of muscles, closely followed by acute pe-
riods of high power and pressure generation.

Similarly, strength training should be lim-
ited to light intensity. Greater intensity is typ-
ically associated with Valsalva-type maneu-
vers, which rapidly generate transient bursts
of high-to-extreme levels of intrathoracic,
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cardiac, and aortic pressures. This yields high
levels of localized vascular wall mechanical
shear stress and compensatory spikes in heart
rate, all of which should be avoided in patients
with a history of SCAD.

Il OUR APPROACH

At our institution, we use a stepwise approach
to the treatment of SCAD (Figure 1) that
starts with assessing the patient for high-risk
features that may prompt an invasive strategy
for management rather than medical man-
agement. Then medical therapy is started as
outlined in Table 1. All patients with SCAD
should undergo a vascular medicine evalu-
ation and should be followed regularly by a
cardiologist with expertise in SCAD. In ad-
dition, referral for cardiac rehabilitation is es-
sential, offering physical and mental health
benefits.

I NEEDED: MORE EVIDENCE
FOR BEST MANAGEMENT

Prospective and randomized-controlled studies
are needed to facilitate development of an ev-
idence-based treatment algorithm for SCAD.
In particular, studies to investigate the role and
duration of DAPT, use of statin therapy, and
indications for and timing of revascularization
would greatly enhance management. With in-
creasing clinician awareness of SCAD, coupled
with advancement in angiographic diagnostic
techniques, the prevalence of this disease will
likely continue to grow. Hence, the need for a
clear treatment approach becomes all the more
pressing. |
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