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Abstract

Purpose of review This review highlights issues relevant to women of reproductive age with
a history of spontaneous coronary artery dissection (SCAD).

Recent findings Current topics regarding the care of SCAD patients include multimodality
imaging, pregnancy, lactation, SCAD recurrence, reproductive counseling, migraines,
cardiac rehabilitation, and mental health. While no single disease-causing gene for SCAD
has been discovered, recent genome-wide association studies show promise for future
understanding of underlying mechanisms and risk for SCAD.

Summary Patients with history of SCAD require dedicated, multidisciplinary care, and
women of reproductive age necessitate specific discussion regarding pregnancy, contra-
ception, and menses. Imaging to detect fibromuscular dysplasia and other arteriopathies
is recommended in all patients. Pregnancy after SCAD is discouraged, although counseling
must be tailored. Systemic exogenous hormones have not been shown to definitively
increase the risk of SCAD, but nonhormonal treatment approaches are preferred. Triptan
therapy should be discouraged in SCAD patients with migraines, and more research is
needed to understand the safety of newer agents. Cardiac rehabilitation after SCAD is safe
and encouraged. AllL SCAD survivors should be screened for post-traumatic stress disorder,
depression, and anxiety regardless of time from initial event.
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Introduction

Spontaneous coronary artery dissection (SCAD) is a
nonatherosclerotic, non-traumatic separation of the
coronary artery wall causing acute coronary syn-
drome. There are currently two proposed mecha-
nisms of SCAD: a discontinuity of the intima, i.e., a
“tear” as the inciting event, versus spontaneous
bleeding of microvessels within the vasa vasorum

or a combination of both. This results in hematoma
formation within the wall of the epicardial vessel
compressing the true lumen, a reduction in myocar-
dial perfusion and resulting ischemia or infraction.
SCAD disproportionately affects women and causes
up to 35% of myocardial infarctions in women <
50 years of age [1ee, 2ee].

Coronary angiographic appearance of spontaneous coronary

artery dissection

SCAD is most commonly diagnosed by invasive coronary angiography.
The Yip Saw classification separates angiographic appearance of SCAD into
three types and more recently a fourth type has also been proposed.
Familiarity with this classification system (Fig. 1) together with a high
index of suspicion can help avoid missing the diagnosis of acute SCAD
[3ee]. In Type 1 SCAD, contrast staining of the arterial wall is seen, and the

Fig. 1. Angiographic classification of spontaneous coronary artery dissection. Type 1 spontaneous coronary artery dissection (a),
Type 2A spontaneous coronary artery dissection (b), Type 2B spontaneous coronary artery dissection (c), Type 3 spontaneous

coronary artery dissection (d), Type 2 spontaneous coronary artery dissection (e), and intermediate Type 1/2 spontaneous coronary
artery dissection (f). Republished with permission of European Heart Journal from Adlam et al. [3®®]. Permission conveyed through

Copyright Clearance Center Inc.
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artery can appear to have multiple lumens. Although this subtype of SCAD
is perhaps the most obvious, less than 30% of SCAD in women has
angiographic Type I appearance. More recent registry data suggests Type |
SCAD is more common in men [4-7].

A Type 2 appearance is characterized by a long smooth narrowing. It is
the most common angiographic appearance of SCAD and occurs in up to
67% of cases. A Type 2 appearance is likely due to spontaneous bleed into
the arterial wall producing an intramural hematoma and compression of
the true lumen. Two variants have been described—variant 2A is diffuse
narrowing with normal arterial segment distal to the dissected segment.
Type 2B is diffuse narrowing that extends to the distal tip of the artery
[1ee, 4, 5].

Type 3 SCAD is the least common and mimics atherosclerosis. The
lesion can be long (11-20 mm) and hazy. The lack of atherosclerosis in
other coronary arteries is a clue to the diagnosis of SCAD but cannot be
solely relied upon as registry data has shown that women younger than 50
who present with acute myocardial infarction more commonly present
with single vessel disease compared to men [8]. In cases with a Type 2 or
Type 3 angiographic appearance, intracoronary imaging (OCT or IVUS
described below) may be critical for confirmation of the SCAD diagnosis
[4, 5]. In 2017, Adlam and colleagues proposed a Type 4 SCAD in which
there is a total occlusion of the distal vessel. This is challenging to diag-
nose in an acute setting but is sometimes considered if SCAD is apparent
in other vessels [3ee, 9].

Intracoronary imaging in spontaneous coronary artery dissection

Intracoronary imaging can be performed with optical coherence tomogra-
phy (OCT) or intravascular ultrasound (IVUS). OCT uses time delay and
intensity of light that is backscattered from internal structures in tissue to
generate high-resolution images of the arterial wall. OCT has excellent
spatial resolution (10-20 pm) and can provide clinically helpful informa-
tion in situations where SCAD is suspected, but more confirmation is
necessary (Fig. 2). Intimal tears, hemorrhage within the arterial wall, false
lumen, and intraluminal thrombi can be well seen with OCT [4, 10, 11].
OCT techniques used to acquire images include either (1) transient coro-
nary blood flow obstruction from inflation of a balloon and flushing of
crystalloid solution (“occlusive technique”) or (2) rapid flushing of con-
trast through the lumen (“non-occlusive technique”). The technique used
may vary according to lab and interventionalist, but there is concern that
the flush may propagate SCAD [10, 11]. Intravascular ultrasonography
(IVUS) is an older technology with less spatial resolution than OCT but
better depth penetration. Similar to OCT, it can help visualize intimal tear,
false and true lumens, intraluminal thrombi, and intramural hematoma
but does not require the flush with crystalloid or contrast [1ee].
Intracoronary imaging with IVUS or OCT should be reserved for cases with
diagnostic uncertainty due to the risks associated with coronary instru-
mentation and when performed should be limited to the proximal seg-
ment of the dissection.
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Fig. 2. Invasive coronary angiogram of a 40-year-old female with history of migraines and anxiety presenting with chest pain and
found to have a non-ST elevation myocardial infarction. Coronary angiogram showed mild coronary irregularities predominantly in
the left anterior descending (LAD) artery and ramus coronary arteries concerning for Type II spontaneous coronary artery dissection
(SCAD) (a, arrows). Coronary computed tomography showed a hazy, sleeve-like appearance adjacent to the mid-LAD coronary
suggestive of intracoronary hematoma (b, circle). Repeat coronary angiography at 1 month follow-up due to persistent chest
discomfort showed interval improvement of the coronary abnormalities (c, arrows) with evidence of persistent intracoronary
hematoma on optional coherence tomography (d, arrows).

Cardiac CT angiography and spontaneous coronary artery
dissection

Cardiac computed tomography angiography (CCTA) can be helpful to
further elucidate a SCAD diagnosis. While SCAD may be obvious on CCTA
(e.g., Type I proximal SCAD), this is not the most common finding.
Rather, a small study of acute SCAD imaging on CCTA has described
distinct features including abrupt luminal stenosis, intramural hematoma,
and tapered luminal stenosis with dissection being least common [12e,
13e]. Another small series of acute SCAD imaging on CCTA described
features including diffuse sleeve-like wall thickening, “plaque-like” steno-
sis, dissection flap, and total occlusion (Fig. 2) [14]. Epicardial fat
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stranding has also been associated with SCAD on acute imaging, although
it can also be seen in patients with other etiologies of ACS [13e]. CCTA can
also demonstrate calcified plaque in the coronary arteries which may lower
the suspicion for SCAD. CCTA is especially helpful in follow-up, such as
when reassessing a known SCAD for resolution or evaluating recurrent
chest pain. Inherent limitations to CCTA include a lower spatial resolution
than invasive coronary angiography, the possibility of motion artifact, and
an unknown sensitivity and specificity in the diagnosis of acute SCAD.
Therefore, it is not considered the gold standard for diagnosis of acute
SCAD but can be considered on a case-by-case basis [1ee, 2ee, 5 12e]

Cardiac MRI and spontaneous coronary artery dissection

Cardiac magnetic resonance imaging (CMR) provides different but helpful
and clinically relevant information among SCAD patients as compared to
invasive coronary angiography or CCTA. Specifically, CMR can be extreme-
ly helpful in cases where SCAD was not initially diagnosed but then
suspected based on retrospective review of the coronary angiogram with
CMR evidence of delayed gadolinium in that territory [12e¢]. CMR is a
modality that does not expose the patient to radiation which can be used
to assess left and right ventricular systolic function and differentiate be-
tween infarcted/ischemic tissue versus other diagnoses such as myocarditis.
However, a normal CMR does not rule out SCAD specifically if there was
transient ischemia nor can it adequately evaluate the coronary anatomy
[15e].

Echocardiography and spontaneous coronary artery dissection

Echocardiography does not expose the patient to radiation and can give imme-
diate information about biventricular function, regional wall motion abnor-
malities, and valve function, and evaluate for the presence of pericardial fluid.
Echocardiography is also valuable for follow-up imaging, particularly for those
patients who present with reduced left ventricular function [12e]. More recent
data has suggested an overlap between Takotsubo cardiomyopathy (TTC) and
SCAD. TTC is a transient cardiomyopathy with characteristic apical ballooning
seen on echocardiography or left ventriculography and absent delayed gado-
linium enhancement with CMR imaging, more common in women, and occurs
in the absence of plaque rupture [16, 17]. Some SCAD patients may have a
wrap-around LAD SCAD with associated regional wall motion abnormalities
that simply mimic TTC [16]. However, some have suggested that especially in
patients with inciting stressful event TTC may occur concurrently with regional
wall motion abnormalities out of proportion to the extent of SCAD [17, 18].
While TTC and SCAD may be indistinguishable by echocardiography alone,
SCAD should be included in the differential diagnosis of patients with evidence
of TTC on echocardiography. CMR can be helpful to distinguish features of TTC
(e.g., edema, lack of late gadolinium enhancement despite regional wall mo-
tion abnormalities) versus SCAD (e.g., late gadolinium enhancement in the
suspected coronary distribution or corresponding with the regional wall mo-
tion abnormalities).
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Extracardiac imaging in spontaneous coronary artery dissection

SCAD is associated with extracoronary arteriopathies, like fibromuscular dys-
plasia (FMD). FMD is a nonatherosclerotic, non-inflammatory abnormality of
the arteries that can affect multiple vascular beds and can result in stenosis,
dissection, or aneurysm. The most common histologic type of FMD involves
medial fibroplasia which appears as a string of beads angiographically [8]. The
prevalence of FMD in patients with SCAD ranges from 17 to 86% [19-21].
Given the frequency of FMD in SCAD and implications of finding extracardiac
involvement, current consensus practice is to perform head, neck, abdomen,
and pelvis imaging at least once to evaluate for FMD and other arteriopathies
such as aneurysm, dissection, and ectasia in patients with SCAD [1ee]. CT
angiography has excellent spatial resolution to detect FMD and is commonly
a preferred modality [20]. If there are concerns about cumulative radiation
exposure especially among women of reproductive age, MR angiography is an
alternative modality [1ee, 2ee, 12, 22] Duplex ultrasonography may not
identify mild abnormalities and is usually limited to the renal and carotid
arteries; therefore, while it can be helpful for follow-up imaging, it has limita-
tions as the initial imaging technique [20].

Spontaneous coronary artery dissection and pregnancy

Spontaneous coronary artery dissection can occur antepartum, peripartum, or
post-partum with the majority of pregnancy-associated SCAD (P-SCAD) occur-
ring in the third trimester or within 6 weeks of delivery [23]. P-SCAD can also
occur after a miscarriage, termination, or still birth. Women with P-SCAD often
have a more severe clinical presentation including ST segment myocardial
infarction, multi-vessel involvement, and acute heart failure compared with
non-pregnancy-associated SCAD (NP-SCAD) [24, 25]. The numerous hormon-
al and hemodynamic changes that occur during pregnancy including increased
estrogen and progesterone levels, increased cardiac output, expansion of total
blood volume, arterial wall changes, and reduction in systemic vascular resis-
tance may contribute to vascular fragility in predisposed patients. Whether
repeated or prolonged exposure to hormones increases this risk is uncertain,
although data from the Mayo Clinic SCAD registry reported women with P-
SCAD were more likely to have a history of assisted fertility treatments (28%)
and were multiparous (80%) compared to women with NP-SCAD [24].

Spontaneous coronary artery dissection and lactation

In the Mayo Clinic SCAD registry, 6 patients with P-SCAD voluntarily reported
symptom onset with lactation. The role of lactation, oxytocin, and prolactin in
the pathophysiology of P-SCAD is unknown. For some women, breastfeeding is
an opportunity to bond and nourish the infant. Therefore, common practice in
the care of women with P-SCAD is to proceed with lactation if the woman
desires (with medication modification as indicated) but to stop should there be
any concerning symptoms with clinical evaluation as deemed relevant [26].
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Risk of recurrent spontaneous coronary artery dissection

Counseling SCAD patients regarding the risk of recurrent SCAD (R-SCAD) is
challenging and more research on how to mitigate this risk is needed. R-SCAD
has been defined differently in the literature with some studies including
extension of an initial dissection as a recurrent SCAD. According to the 2018
AHA SCAD consensus statement, recurrent SCAD refers to de novo SCAD which
is due to a separate SCAD unrelated to the index dissection or event and often
occurring later (> 30 days) [1ee]. Reported SCAD recurrence among a variety of
cohorts has ranged from 4.7 to 29% with a variety of methodologies [27e¢]. A
recent population-based Olmsted county study found the incidence of recur-
rent SCAD to be 10% at 5 years [28]. Among women with P-SCAD in the Mayo
Clinic SCAD registry, 15% (8/54) had a recurrence, 4 of which were within
3 months following delivery. However, 5-year rates of recurrence overall in
patients with NP-SCAD vs. P-SCAD were not significantly different [24].

Further investigation into the predisposition for recurrent SCAD and ap-
proaches towards prevention are ongoing and much needed. The onset of initial
and recurrent SCAD is likely multi-factorial, including a combination of envi-
ronmental, hormonal, physiological, and genetic factors. Coronary tortuosity
and history of hypertension have been associated with increased risk of recur-
rent SCAD, whereas beta-blockers have been correlated with lower rates of
recurrence. A meta-analysis and systematic review of 18 studies including over
2000 patients with SCAD reported the prevalence of baseline hypertension was
45%, and two studies found hypertension is associated with increased risk of R-
SCAD [29-31]. These findings emphasize the importance of guideline-based
blood pressure lowering in women with history of SCAD. Beta-blockers are also
used when possible, with a preference for nonselective beta-blockers in hyper-
tensive patients. To date, no conclusive evidence exists that FMD, migraine
headaches, or a specific gene mutation increases the risk of R-SCAD and data
are limited [27ee].

SCAD and reproductive counseling

SCAD commonly affects women of childbearing age which challenges future
reproductive decision-making. Sex hormones likely contribute to the mecha-
nism of SCAD, as it is a condition that primarily affects women and is associated
with pregnancy [6]. Women with SCAD have reported increasing angina pre-
ceding menstruation. The role of fluctuations in levels of female sex hormones
during pregnancy, menstruation, and menopause needs to be further under-
stood [32].

In a recently published case series of 23 women with a total of 32 post-SCAD
pregnancies, only two women had recurrent SCAD (9%). The first woman had
an initial NP-SCAD followed by a P-SCAD, and the second had an initial P-
SCAD with a second NP-SCAD > 10 years later. Additional analyses using
cohort and nested case-control study designs found no association of pregnancy
after SCAD and recurrent SCAD [32, 33]. However, these analyses were limited
by the small total number of women who had SCAD after pregnancy, selection
bias, and confounders. All of the women in that study had normal or near
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normal left ventricular ejection fraction at the time of pregnancy, which has
been shown to be associated with maternal outcomes in other studies of
women with cardiovascular disease [34ee]. Our current clinical practice is to
discourage pregnancy due to concern that SCAD is associated with pregnancy;
P-SCAD is more commonly severe and life-threatening; predictors and preven-
tion for R-SCAD are unknown; and patients may have baseline left ventricular
dysfunction, persistent cardiac symptoms, or arrhythmias after their initial
event. If a patient is contemplating pregnancy following SCAD, it is pertinent
to involve a multidisciplinary pregnancy heart team to review cardiac history
and medications and to discuss the care plan regarding the anticipated preg-
nancy and delivery. Delivery is ideally a planned vaginal delivery with neuraxial
anesthesia at a Level IV maternal care facility fully capable of treating emergen-
cies (Fig. 3).

Regarding contraception, nonhormonal approaches are preferred such
as intrauterine devices (including those with local progestin delivery)
and patient or partner sterilization. Systemic hormonal contraception is
less preferred due to the uncertainty of potential harm in patients with
SCAD but may be considered when the other options are not feasible,
as pregnancy may pose more harm than systemic hormonal birth con-
trol (Fig. 3) [6].

Reproductive Health Considerations

for a Woman with Prior History of SCAD

I Of Childbearing Potential? I

<€—— Yes No —>

Perimenopausal
symptoms

Contraception
Commonly recommended post-SCAD

contraception:
Intrauterine device with local progestin,
tubal ligation, partner vasectomy
Avoid systemic hormonal contraception

UNLESS nonhormonal options are not
feasible and benefit outweighs risk

Post-SCAD Pregnancy

Pregnancy after SCAD is generally
discouraged due to concern for
recurrent adverse events.

Discuss knowns and unknowns of risk
with patient and partner if pregnancy is
being considered.

Engage the Pregnancy Heart Team
during preconceptual counseling.
Review patient history and current
data, consider LVEF, whether there are

current symptoms, and FMD status.
Carefully review medications.

Create a careful pregnancy plan to
minimize cardiovascular stress.

Usually plan vaginal delivery,
preferably at a teriary center. Aim for
passive descent in second stage and

delayed Valsalva/assisted vaginal
delivery. C-section generally for
obstetric indications.

Fig. 3. Risk versus potential benefit.

Review nonhormonal options:

paroxetine, antidepressants,
gabapentin, oxybutynin, cognitive
behavioral therapy, lifestyle
changes.

If symptoms are severe enough to

discuss hormone therapy, first
consider locally applied vaginal
estrogen preferred due to minimal
systemic absorption

Avoid systemic hormonal therapy
unless benefit outweighs risk with
use of the lowest effective dose

Menorrhagia

Consider whether safe to reduce
antiplatelet therapy

Progestin intrauterine device

Endometrial ablation

Surgical options especially if
structural abnormalities
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SCAD and menopausal symptoms

Similarly, nonhormonal treatment approaches to peri- and post-menopausal
symptoms are preferred, although the ratio of harm versus benefit is not known.
If a woman with history of SCAD is seeking treatment for menopausal symp-
toms, nonhormonal options should be considered first. These may include
lifestyle changes and cognitive behavioral therapy, antidepressants, gabapentin,
or oxybutynin. Sometimes symptoms are significant enough to consider hor-
monal therapy, in which case topical therapies are preferred to systemic therapy.
Certainly, further understanding regarding risk versus potential benefit of exog-
enous hormones for SCAD patients is needed and a current gap in knowledge

(Fig. 3).
SCAD and menorrhagia

Particularly among women taking dual antiplatelet therapy or anticoagulation,
menorrhagia can contribute to significant anemia and as a result fatigue,
dyspnea, or chest pain. Review of the necessity of these medications is an initial
approach. However, if the antiplatelet or anticoagulation therapy cannot be de-
escalated, other treatment options to consider in collaboration with gynecology
may include progestin intrauterine device, endometrial ablation, or surgical
treatments in cases where structural abnormalities such as uterine fibroid may
be predisposing to excessive bleeding (Fig. 3).

Genetic basis of spontaneous coronary artery dissection

The genetic underpinnings of SCAD are complex and no single disease-causing
gene has yet been identified. Studies have reported SCAD in genetically trig-
gered connective tissue disorders such as Marfan’s syndrome, vascular Ehlers-
Danlos syndrome, and Loeys-Dietz syndrome [35, 36]. Only 3 of patients in a
series of 116 patients evaluated in the Mayo Clinic genetics clinic were diag-
nosed with an inherited genetic disease, although 12/59 patients with genetic
testing had a variant of unknown significance [35]. A study of 73 patients that
underwent genetic evaluation in the Massachusetts General Hospital found 6
(8.2%) patients with a molecularly identifiable disorder associated with vascu-
lar disease and the most common diagnosis was vascular Ehlers-Danlos syn-
drome [37¢].

Similar to SCAD, no single disease-causing gene for FMD has been identi-
fied. Recent targeted genotyping studies identified a non-coding allele in the
phosphatase and actin regulator 1 gene (PHACTR1) as the first genetic suscep-
tibility locus for FMD [38]. Given the association of FMD with SCAD, this has
been a focus for additional research. PHACTR1 is a genetic locus on chromo-
some 6q24 and the common allele 1s9349379-A is associated with an increased
risk of FMD by up to 40%. Interestingly, it has also been associated with
migraine headaches, and cervicocerebral artery dissections. PHACTRI1 is present
on endothelial and smooth muscle cells and is considered to play a key role in
vessel structure, although the exact mechanisms are yet to be determined [38].
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In a study of 1055 patients with SCAD and 7190 controls, the 1s9349379-A
allele was more common among SCAD patients (0.72 compared to 0.56 in the
controls), and in a subgroup analysis, it was more common among SCAD
patients than in FMD patients [39ee].

Genome-wide association studies (GWAS) have provided further insight
into the genetics of SCAD. In a GWAS of 484 white women with SCAD
compared with 1477 controls in the discovery cohort, 3 genetic risk loci reached
genome-wide significance for an association with SCAD: 1q21.3, 6p24.1, and
12q13.3 [27ee, 40e]. A second GWAS study of 270 SCAD patients compared
with 5263 controls identified the following loci associated with SCAD: 1q21.2,
12q13.3, 21q22.11 and the previously reported 6p24.1 (PHACTR1 gene). The
authors of this study developed and tested a genetic risk score and found an
association with alleles identified through the GWAS associated with SCAD
occurrence in an independent FMD cohort [41e]. SCAD genetics is an exciting
area of research with the potential to better understand what drives the risk of an
initial and recurrent event.

Migraine headache and SCAD
-]

Migraine headaches have been associated with increased risk of cardiovascular
adverse events and occur commonly among young women. Patients with
vascular abnormalities such as fibromuscular dysplasia, carotid or vertebral
dissection, or intracranial aneurysm have been observed as having higher
prevalence of migraine. Similarly, cohorts of patients with SCAD have a higher
prevalence of migraine history as compared to non-SCAD cohorts. In a study of
585 SCAD patients, those persons with migraine were more often female and
younger; they also had a higher prevalence of depression, recurrent chest pain in
the 1-month timeframe following SCAD, and arterial abnormalities such as
aneurysms, pseudoaneurysms, or dissections. However, risk of recurrent SCAD
was not increased among those with history of migraines [42].

Assessing for migraine history when caring for a woman with SCAD is
pertinent for medication management decisions. For example, although triptan
therapy is a commonly used abortive medication for migraine headaches, there
is concern triptans may increase risk for epicardial contractions and as a result
vasospasm or onset of dissection [43-45].

Over the counter medications such as acetaminophen may not provide
satisfactory relief. While nonsteroidal anti-inflammatory drugs such as ibupro-
fen may be considered, there is concern as many patients are also taking aspirin
and some may have chronic heart failure following SCAD. Therefore, it is
imperative to explore alternative options for migraine headache control, which
may be exacerbated by the nitrate therapy commonly used to treat angina in this
cohort. Fortunately, beta-blockers and calcium channel blockers commonly
used for cardiac indications may concurrently prevent migraine headaches.
Antidepressants may also be helpful for migraine prevention. Botox injections
and trigger point injections may be effective in certain patients and help to
avoid the systemic side effects or medication interactions from an oral medica-
tion; however, they often require repeated injections to remain effective.

New anti-calcitonin gene-related peptide (CGRP) therapies such as
galcanezumab have become a promising therapy for patients with refractory
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migraines. CGRP receptor activation is associated with a reflex microvascular
vasodilatory response and could present a theoretical concern to patients with
cardiac disease including SCAD. Due to such concerns, participants with cardiac
disease were not included in the clinical trials. However, the vasodilatory
mechanism of CGRP is likely redundant, especially since other receptors may
also contribute vasodilation. In a review of the 6-month treatment trial, adverse
cardiac events were uncommon and no different between the placebo and
treatment groups [46¢]. Therefore, patients who are considering this medication
should be made aware of these concerns, although, for some with debilitating
migraines, the benefit of the therapy may outweigh the perceived risks after
individualized discussion and acknowledging that the specific risk in the con-
text of SCAD is largely unknown.

Cardiac rehabilitation and physical activity after SCAD
- 0000000001}

Recommendations on the appropriate type and intensity of exercise after SCAD
can be challenging for both the clinician and patient. There is a lack of data
supporting highly restricted physical activity after SCAD but a general consensus
that extreme sports, exercise in extreme cold or hot temperatures, or prolonged
Valsalva should be avoided. Fear of resuming exercise should be balanced with
the enormous benefits including mental and bone health, as well as overall
cardiovascular fitness [2ee]. Cardiac rehabilitation is an underutilized but highly
effective resource in helping patients with SCAD regain confidence and demon-
strate safety of resuming exercise. Participation can be lower in younger patients
due to lack of referral, logistical challenges in keeping multiple appointments,
and not meeting the specific needs of SCAD patients [47]. Saw and colleagues
demonstrated a SCAD tailored cardiac rehab protocol consisting of 6 months of
monitored aerobic exercise, light resistance training, weekly sessions that incor-
porate education, stress management, and peer-to-peer support was safe and
associated with an improvement in exercise capacity, cardiac symptoms, and
depression/anxiety scores [48, 49ee|. Although advice regarding specific heart
rate or weight limits could be considered, there is no data to suggest which of
these thresholds should be safe, which likely varies among patients. Instead,
recommendations on resuming exercise should be titrated to the individual
patient with a focus on staying within the moderate range of perceived exertion,
good form with minimal straining, and discussion of safe and heart healthy
habits [2ee].

Mental health after SCAD

Uncertainty around predicting, diagnosing, treating, and preventing SCAD can
contribute significantly to the degree of emotional and mental stress after an
event in addition to concern that stress may precipitate SCAD in some patients.
Mental health assessments of a large cohort of women enrolled in the Mayo
Clinic SCAD registry demonstrated that SCAD is associated with significant
rates of post-traumatic stress disorder, anxiety, and depression. Younger age at
the time of SCAD was associated with more severe symptoms. PTSD and
depression scores using the PTSD Diagnostic Scale for Diagnostic and Statistical
Manual of Mental Health Disorders, Fifth Edition (PDS-5) and Patient Health
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Questionnaire-9 survey scores (PHQ-9) respectively were independent of time
from event. Generalized Anxiety Disorder-7 (GAD-7) scores were lower with
increased time from event [50].

A small series found high prevalence of stress, anxiety, insomnia, depression,
and PTSD among SCAD patients with patterns of perceived control more similar
to cancer patients than other cardiac patients (e.g., SCAD patients ranked chance
to more likely impact medical outcomes than self-control) [50]. Another study of
participants with self-reported SCAD completed a questionnaire and described
moderate-high perceptions of stress, receiving inadequate information at the time
of diagnosis, and generally positive experiences in cardiac rehabilitation with
further interest in patient support groups and patient education [51].

More recent data has identified resilience as a therapeutic target to help
manage chronic anxiety and stress. Resilience is a quality that enables an
individual to thrive despite adversity and can be measured using the Connor-
Davidson Resiliency Scale (CD-RISC) [52]. Studies have shown it is modifiable,
and higher levels of resilience correlate to better physical and mental health
[53]. Dedicated resiliency training programs are associated with higher CD-
RISC scores and have shown benefit in several patient populations [53, 54]. In
the SCAD population, higher CD-RISC scores are associated with less severe
PTSD, anxiety, and depression [48, 49ee]. This is an exciting area of research
and suggests tailored programs focused on increasing resiliency may be ex-
tremely impactful in the SCAD population.

In summary, a multidisciplinary care model which incorporates routine screen-
ing for PTSD, anxiety, and depression in SCAD survivors is strongly recommended.
Identifying patients with lower resiliency scores may further help clinicians deliver
more intense and targeted behavioral therapy to this subset of patients.

Conclusions

Spontaneous coronary artery dissection is a common cause of acute coronary
syndrome among young women and pregnancy-associated myocardial infarc-
tion. Clinical care should include a multidisciplinary approach with attention to
reproductive concerns among women of childbearing age. These concerns in-
clude those regarding SCAD recurrence, pregnancy, lactation, hormones, mi-
graines, physical activity, and mental health. The genetic underpinnings of SCAD
are complex, but recent targeted genotype and GWAS studies have discovered
new and exciting information. Knowledge gaps remain for predicting, diagnos-
ing, treating, and preventing SCAD. Therefore, increased recognition of SCAD,
attention to concerns specific to SCAD, and ongoing research are critical in order
ultimately improve the care of this patient population.
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