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CASE REPORT

Spontaneous Coronary Artery Dissection: Chest Pain
in a Young Woman
Rebecca DeBoer a,*, Usama Nasir a, Julian Diaz Fraga b
a
b

Department of Medicine, Reading Hospital, Reading, PA 19611, USA
Department of Cardiology, Reading Hospital, Reading, PA 19611, USA

Abstract
We present two cases of spontaneous coronary artery dissection (SCAD). Both examples encourage a broad differential
and open mind for chest pain in a young woman. We also highlight a case of SCAD where the patient presented
following ventricular ﬁbrillation arrest, a less common though potentially fatal consequence of SCAD.
Keywords: spontaneous coronary artery dissection, myocardial infarction, myocardial infarction with non-obstructive
coronary arteries, women, cardiovascular disease, ventricular ﬁbrillation arrest

1. Introduction

S

pontaneous coronary artery dissection (SCAD)
is an infrequent cause of myocardial infarction
where there is a separation of the layers of the
coronary artery leading to an intramural hematoma.1,2 The event is unrelated to trauma, iatrogenic
causes, or atherosclerotic disease.1 Possible mechanisms can be explained further. For example, coronary artery tortuosity can serve as a marker or a
potential mechanism for SCAD.2 Other mechanisms
include an intimal tear with the subsequent formation of an intramural hematoma. Another is a
spontaneous hemorrhage within the arterial wall
likely within the vasa vasorum.1 This hematoma
then compresses or obstructs the true lumen of the
coronary arteries.1 It has been theorized that a
double hit phenomenon may lead to SCAD. Patients
may have some underlying arteriopathy that makes
the arterial wall susceptible when a certain trigger
occurs.1
The etiology of SCAD is not fully understood. The
strongest link is to ﬁbromuscular dysplasia
(FMD).1,3 Other predisposing factors for SCAD are
thought to be connective tissue disorders, systemic
inﬂammatory states such as inﬂammatory bowel
disease, and hormonal therapy.1 Potential triggers

can include intense emotional stress, intense exercise, labor and delivery, and recreational drugs.1 In
one study by Saw et al., 40.5% reported signiﬁcant
emotional stress and 24.5% reported intense exercise prior to the onset of chest pain3.

2. Case presentation
Our ﬁrst patient is a 22 year-old female with a
history of depression and obesity. She called
emergency medical services (EMS) because of sudden onset, substernal, sharp chest pain, without any
radiation. This happened in the setting of an
emotionally distressing situation. Upon arrival of
EMS, she was noted to be in normal sinus rhythm
with frequent premature ventricular beats, blood
pressure 180/111, and pulse oximetry 98% on
ambient air. Patient subsequently went into sustained ventricular ﬁbrillation (Fig. 1) and was
deﬁbrillated three times.
After return of spontaneous circulation ECG
showed ST segment elevations in anterolateral and
inferior leads (Fig. 2). The patient arrived at the
hospital. She continued to have non-sustained
ventricular tachycardia. Blood pressure was 117/
102 mmHg, heart rate was 109 beats per minute,
respiratory rate was 24 breaths per minute, and
oxygen saturation was 99% on room air.
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Fig. 1. Rhythm strip showing ventricular ﬁbrillation.

Troponin was 0.04 ng/mL on presentation. She
underwent emergent cardiac catheterization that
showed probable SCAD of the mid to distal LAD
(left anterior descending artery) (Fig. 3). No intervention was performed. Five hours after initial
troponin, repeat troponin was 2.00 ng/mL. This was
also drawn after cardiac catheterization. Troponin
6 h later was 3.78 ng/mL. Transthoracic echocardiogram was performed the next day. Reduced
ejection fraction 45e50%. Segmental wall motion
abnormalities noted. Severe hypokinesis of the apex
and periapical segments were appreciated. Because
of the ventricular ﬁbrillation arrest, subcutaneous
ICD was implanted.
During the hospitalization she had recurrence of
the chest pain. She was begun on nitroglycerin
infusion. Prior to discharge, she was without chest
pain. She was discharged on metoprolol tartrate
25 mg twice daily, isosorbide mononitrate 60 mg
daily, and aspirin 81 mg daily.
Besides a history of obesity and depression, she
had no other past medical history. She had no
known family history of heart disease. She had a
signiﬁcant psychiatric history. She had already

presented to the emergency department three times
in the two months prior for anxiety attacks, need for
psychiatric medications, and following an episode of
domestic violence.
Following her discharge, she has been followed by
cardiology. She had a transthoracic echocardiogram
approximately one year after the SCAD occurrence.
Ejection fraction improved to 55e60%. No regional
wall motion abnormalities. She has not had recurrence of SCAD or ventricular arrhythmias.
Our second patient is a 39-year-old female with a
history of depression and ongoing tobacco use who
presented to the emergency department with
intermittent substernal chest pain, burning in
quality. The chest pain had started ﬁve days prior to
presentation. The most recent episode had begun
2 h prior to presentation. The pain radiated to her
left shoulder and arm. Associated symptoms
included dyspnea and nausea. The patient had been
under signiﬁcant emotional stress related to family
and work matters. She had no known family history
of coronary artery disease.
ECG showed ST segment elevation in inferior and
anterolateral leads (Fig. 4). Initial blood pressure

Fig. 2. ECG with anterolateral and inferior ST segment elevation.
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143/128 mmHg, heart rate 70e90 beats per minute,
respiratory rate was 20 breaths per minute, and
oxygen saturation 100% on room air.
Initial troponin was <0.03 ng/mL. Cardiac catheterization showed mid to distal spontaneous coronary artery dissection of the LAD. The left
circumﬂex and right coronary artery were free of
disease (Fig. 5). Troponin collected 4 h after initial
presentation was 2.32 ng/mL. Troponin peaked at
27.49 ng/mL 18 h after initial presentation. Transthoracic echocardiogram appreciated an ejection
fraction of 59% with apical akinesis to dyskinesis.
She continued to have chest pain after catheterization and was started on nitroglycerin infusion.
The patient's pain resolved the following day and
nitroglycerin infusion was discontinued. She was
started on aspirin 81 mg, clopidogrel 75 mg daily,
atorvastatin 10 mg nightly, metoprolol tartrate
25 mg twice daily, and isosorbide mononitrate
30 mg daily.
Following her discharge, she has also been followed by cardiology. She had a repeat transthoracic
echocardiogram three months after her initial presentation. The ejection fraction was 61% with similar
apical dyskinesis. She also underwent CTA head
and neck, which did not appreciate hemodynamically signiﬁcant stenosis or aneurysmal dilation. She
has not had recurrence of SCAD.

3. Discussion
Recognition of SCAD as a signiﬁcant etiology of
myocardial infarction in women, particularly
younger women, continues to grow.4,5 In the general
population, SCAD is estimated to be the precipitator
of acute coronary syndrome in only 1.7%e4.0% of
cases.1 Approximately 90% of these involve
women.1,2 The mean age of SCAD patients is 51.8

years.5 And in women younger than 50 years old,
SCAD is the culprit for 25%e35% of myocardial
infarctions.1
The correct diagnosis of SCAD is crucial as
treatment differs from that of myocardial infarction
due to atherosclerotic disease.2 Not recognizing
SCAD can lead to worse outcomes.2 Deploying a
stent in a coronary artery affected by SCAD can lead
to complications such as cannulation of the false
lumen or worsening of the dissection.2
The diagnostic gold standard for SCAD remains
conventional coronary angiography.1 Using intravascular ultrasound or optical coherence tomography, though not necessary, can be helpful at better
visualizing the intramural hematoma.9 However, it
does come with increased risk such as dissection or
creating a false lumen.2
There are four types of SCAD detected with
angiography.2 Caused by intimal tear, type 1 leads
to the contrast dye ﬂowing through multiple lumens
or the contrast resting in the intimal tear.2 Occurring
in 65e70% of cases, type 2 is most common and is
the result of intramural hematoma.2 On angiography the artery can be visualized as abrupt narrowing of the lumen either with the distal lumen
widening again (2 A) or remaining narrow (2 B) for
>20 mm.2 Type 3 is also caused by intramural hematoma, but the length of the lesion is < 20 mm.2
Type 4 is complete occlusion of the artery that looks
like thromboembolic disease.2
Furthermore, coronary computed tomographic
angiography (CCTA) can be used as a diagnostic
test.2 It has the potential to visualize intramural
hematomas, dissection ﬂaps, and stenosis.2 While it
has the advantage of being non-invasive, it also
might not detect SCAD in smaller, more distal
vessels.2 Furthermore, the imaging modality cannot
always delineate non-calciﬁed aortic plaque from

Fig. 3. A: Type 2A SCAD coronary angiography showing abrupt narrowing of the LAD with distal widening of the artery. B: Type 2A SCAD
coronary angiography showing abrupt narrowing of the LAD with distal widening of the artery.
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Fig. 4. ECG ST segment elevations most pronounced in inferior leads also with anterolateral ST segment elevations.

intramural hematoma.2 Therefore, angiography remains preferred for the diagnosis of SCAD.2
Treatment for SCAD is conservative management.4 In general, the arteries affected will spontaneously heal.1 In one study, 79 medically managed
patients had repeat angiography greater than 26
days after event and 100% of these cases showed
spontaneous angiographic healing.3 Furthermore, if
SCAD were to happen again, it could occur in a
different artery.2 Medical treatment for SCAD

Fig. 5. Type 2A SCAD coronary angiography showing abrupt narrowing of the LAD with distal widening of the artery.

includes initiating beta-blocker.1 Beta-blockers have
been linked with a reduction in the recurrence of
SCAD.2 Dual antiplatelet therapy is also used for at
least the ﬁrst year after the initial SCAD event.2
Anticoagulation should be avoided as this can
worsen the intramural hemorrhage.1
There is also concern that strenuous physical activity could lead to recurrence of SCAD.2 While
patients with SCAD should not be discouraged from
exercise, they should do so in moderation.2 They
should avoid very strenuous or very high intensity
work out regimens.2 They may beneﬁt from a cardiac rehabilitation program. It stands to reason that
there will be much variability in what each individual patient has the capacity to do. A patient more
physically ﬁt prior to the SCAD event will have a
higher capacity than someone who is not.2
The most common artery involved is the LAD.1,2
Furthermore, in most SCAD cases only one artery is
affected although multiple noncontiguous arteries
can be involved in up to 10e15% of cases.2 Both of
our patients had coronary angiographies concerning
for type 2 A SCAD in the mid to distal LAD. Both
were medically managed and eventually discharged
on a beta-blocker and antiplatelet therapy. Angiography provided a diagnosis that was supported by
the clinical picture in each case.
High clinical suspicion at the time of presentation
also remains as patients may present with nonspeciﬁc symptoms2,7 and biomarkers and ECGs may at
ﬁrst be unremarkable.3,5,6-8
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Early cardiac biomarkers can remain normal in up
to 28% of cases as seen in the study performed by
Lindor et al.7 Though all of these patients did
eventually have troponin elevation within 6 h of
presentation.7 Although SCAD can also be characterized by the presence of ST elevation MI, anywhere from 50 to 74% of patients will not present
with ST elevation MI (STEMI).3,5,6,8
Most SCAD patients do not have the traditional
risk factors of myocardial ischemia.3,7 In Saw et al.,
the average BMI was 25, only 5.4% had diabetes,
24% had dyslipidemia, 38.7% had hypertension,
12.5% were current smokers, 1.8% had previous
history of MI, and 1.8% had previous history of
stroke.3
Furthermore, symptoms may be nonspeciﬁc as
well. Of patients found to have SCAD, the predominant symptom was chest pain in 85e96% of
patients.2 The chest pain can vary in nature from
crushing to heaviness or pressure.7 Additional
symptoms included nausea, diaphoresis, lightheadedness, and dyspnea.7
Though uncommon, other complications are
associated with SCAD. 3%e7% can present with
sustained ventricular arrhythmias.3,4 It has been
shown in a previous study by Lettieri et al. that
cardiogenic shock occurred in 2.2% of patients and
that cardiac arrest in 2.8% of patients who presented
with SCAD.6
Both of our patients were women less than 50
years old who experienced chest pain in the midst of
signiﬁcant emotional distress. The ﬁrst had a history
of obesity. The second had a history of tobacco use.
Neither had other commonly identiﬁed cardiac risk
factors such as hypertension, hyperlipidemia, diabetes, nor family history of coronary artery disease.
In the ﬁrst case, we highlight the initial presentation of ventricular ﬁbrillation, which occurs in a
minority of SCAD cases. In both cases, our patients
did not initially have troponin elevation, again uncommon in SCAD. However, four to 5 h after initial
presentation both had signiﬁcant troponin elevation. In a more typical fashion, both presented with
ST segment elevation MI.

4. Conclusion
SCAD is the most common cause of myocardial
infarction in young women. Correct diagnosis is
important both to be prepared for potential complications associated with the disease such as ventricular arrhythmias and also to correctly treat these
patients. A high index of suspicion is necessary as
some patients can have negative troponin on initial

presentation. Without any of the traditional risk
factors, and with stress as a major trigger, these
patients may be overlooked. Therefore, for a woman
with chest pain, however young and otherwise
healthy, SCAD deserves a place on the differential.
Furthermore, when the diagnosis of SCAD has been
made the work up is not necessarily complete. An
evaluation for FMD should also be included as
there is a strong link between this disease and
SCAD.
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