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A soccer mom with chest pain:  
Spontaneous coronary artery dissection in a young woman
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DR. BENJAMIN BLACKWOOD: Today’s patient is a 
45-year-old woman who presents to our emergency depart-
ment with acute onset of substernal chest pain. The patient 
was watching her son’s soccer game when she abruptly 
stood up from a sitting position to cheer. She had immedi-
ate onset of a squeezing chest tightness and pressure that 
radiated to her left arm and was associated with nausea and 
mild shortness of breath. She described the pain initially as 
an 8/10. The discomfort receded over time, but never com-
pletely abated, and about 2 hours after onset she came to the 
emergency department because she felt that her discomfort, 
which was now a 3/10, was unusual and persistent.

The patient stated that she regularly exercised and jogged 
several miles 3-4 times per week. She had a history of hyper-
tension, anxiety, and a total abdominal hysterectomy for 
uterine fibroids and adenomyosis. She was currently taking 
amlodipine and estrogen replacement therapy. She was a 
teacher, did not use tobacco or drugs, and was allergic to 
penicillin and sulfa medications. She did report multiple 
stressors in her life and stated that her mother had a myo-
cardial infarction in her 60s.

Upon arrival the patient had a blood pressure of 162/99, 

pulse of 68, and otherwise had normal vital signs. She looked 
quite well but stated she still had 1/10 residual chest dis-
comfort. Her physical exam was significant for clear lungs, 
a normal s1s2 with occasional irregular beats, and strong 2+ 
pulses bilaterally in the carotid, radial, femoral, and dorsal 
pedis locations. Her abdominal, musculoskeletal, and neuro-
logic exams were unremarkable.

Due to the nature of her complaint an ECG was performed 
at triage. 

DR. ANDREW NATHANSON:  This is an abnormal 
ECG. What was your interpretation and what were your 
interventions?

DR. BLACKWOOD:  The patient was in sinus rhythm 
with a rate at around 60. She had multiple ventricular 
premature complexes and she had an abnormal R wave 
progression. The patient’s q wave in lead V2 was con-
cerning for a completed ischemic event. Because of the 
patient’s chief complaint and her abnormal ECG, an aspi-
rin was ordered and she was placed on telemetry. A chest 
x-ray was unremarkable, the CBC revealed a mildly ele-
vated white blood cell count of 12.4, she had normal elec-
trolytes, and a d-dimer was within normal limits. Her 
troponin was elevated at 22.2 ng/ml (range .006–.060 ng/ml).

DR. LISA MERCK:  The 
troponin is markedly ele-
vated. While this is likely 
a myocardial infarction, 
what other diagnoses did  
you include in your diff- 
erential?

DR. BLACKWOOD:  The  
cardiac troponin, found 
in both the sarcomere 
and the cytosol of cardio- 
myocytes, is released  
into circulation as a by- 
prouct of irreversible  
myo-cardial cell injury. 
Necrosis of the cardio-
myocyte can be due to a  
number of processes. Our  
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patient had sudden onset of pain and consequently we were 
also concerned about an acute aortic dissection, which is 
noted to have a troponin elevation in almost 20% of cases. 
(1) Additionally, acute pulmonary embolism commonly 
results in an elevated troponin due to a combination of fac-
tors, including right ventricular strain. (2,3) While lower 
on our differential, we were unable to use the Pulmonary 
Embolism Rule-Out Criteria (PERC) rule due to her use of 
exogenous estrogen. Consequently, we obtained a CT, which 
demonstrated both a normal aorta, a normal appearing heart, 
and was negative for a significant segmental pulmonary 
embolism. (4,5) Other causes of an elevated troponin in a 
non-ischemic event include heart failure, cardiac inflamma-
tory syndromes such as myocarditis, endocarditis, and peri-
carditis, as well as infectious and autoimmune processes, 
trauma, chemotherapy, and a number of other diseases and 
syndromes. (6) These causes were not considered relevant to 
our patient’s presentation.

DR. LAWRENCE PROANO:  Given this data, it appears that 
the patient was indeed having a myocardial infarction. What 
are the indications for going directly to the catheterization 
lab for this patient?

DR. BLACKWOOD:  Patients who are having an ST eleva-
tion myocardial infarction (STEMI) should go to the cathe-
terization lab emergently as outcomes are improved for these 
patients. Data suggests that patients with a non-ST elevation 
myocardial infarction (NSTEMI) can proceed to the cath-
eterization lab urgently (24 hours and longer) unless they 
demonstrate an emergent need, defined as hemodynamic 
instability, a witnessed arrest, mechanical complications 
such as a valvular insufficiency, acute LV dysfunction and 
heart failure, sustained ventricular tachycardia, or dynamic 
ST-T wave changes. Additionally, patients with a rising tro-
ponin and stuttering chest pain and unstable angina need 
urgent catheterization and revascularization. (7, 8)

DR. THOMAS GERMANO:  What was your initial treat-
ment for this patient’s acute MI?

DR. BLACKWOOD:  The patient had already received an 
aspirin at the triage area of the emergency department. 
After her CT, she received clopidigrel and was begun on an 
intravenous heparin drip. A bedside echocardiogram was 
performed which demonstrated a reduced left ventricular 
ejection fraction (40%), as well as anterior, anteroseptal, api-
cal and inferoseptal hypokinesis.

DR. ALISON MACGREGOR:  This patient had only 1 car-
diac risk factor—hypertension—and was on unopposed 
estrogen. It seems unusual that she would have an ischemic 
event. What do you think led to her myocardial infarction?

DR. OTTO LIEBMANN:  While coronary artery disease due 
to atherosclerosis is the most frequent cause of a myocar-
dial ischemic event, there are gender-based differences in 
both the presentation and cause of a myocardial infarction. 

Plaque rupture is less common in women then in men, 
while plaque erosion is seen more frequently in women, 
and particularly in younger women. Non- atherosclerotic 
disease is increasingly recognized as a cause of myocardial 
ischemia. In patients with an acute coronary syndrome, up 
to 10% of patients undergoing coronary angiography are neg-
ative for obstructive epicardial coronary artery disease due 
to atherosclerosis or a “culprit” lesion. (9) A number of clin-
ical entities causing non atherosclerotic MI exist including 
coronary arteritis from infectious and /or connective tissue 
disorders, coronary aneurysm, congenital abnormalities, 
substance abuse (cocaine), fibrous proliferation following 
transplantation and cardiac surgery, Takotsubo cardiomy-
opathy, as well as systemic metabolic disorders. (10) Addi-
tionally, spontaneous coronary artery dissection (SCAD), 
vasospastic angina, and coronary microvascular dysfunction 
are increasingly recognized as causes of ischemia in women 
without evidence of obstructive epicardial CAD. (9) Given 
the young age of this patient, the sudden onset of pain, and a 
lack of multiple CAD risk factors, we were concerned about 
Takotsubo’s cardiomyopathy, SCAD, and, while less likely, 
vasospastic angina.

DR. JORDAN WOLFE:  What transpired overnight and did 
the patient go to the catheterization lab?

DR. STEFI LEE: The patient was pain free when she arrived 
in the CCU. She had another episode of squeezing chest pain 
overnight without ECG changes and received nitroglycerin 
and lorazepam with good effect. Her troponin peaked at 
72 ng/ml and by the following morning had dropped to 38 
ng/ml. A left heart catheterization the following morning 
revealed a dissection of the left anterior descending (LAD) 
artery with a 99% mid LAD stenosis and TIMI 1 flow. Intra-
vascular ultrasound revealed an intramural hematoma. The 
patient’s other coronary arteries demonstrated only minor 
irregularities. The patient received 2 drug eluting stents 
(DES) with excellent results (TIMI 3 flow).

DR. ELIZABETH SUTTON:  This patient had minimal car-
diac risk factors. Do you think a case such as this can have 
an impact on risk-stratification tools used in the emergency 
department?

DR. LIEBMANN:  This is an important consideration. In 
one recent retrospective study, 75% of patients with SCAD 
had one or fewer atherosclerotic disease risks factors. While 
our patient’s ECG was abnormal, frequently ECGs in 
SCAD are non-specific and initial troponin levels are neg-
ative. Commonly used risk-stratification tools such as the 
HEART score or the Emergency Department Assessment of 
Chest Pain score could underestimate a young person’s risk  
for disease. (11)

DR. WILLIAM BINDER:  A spontaneous coronary artery 
dissection (SCAD) is an unusual cause of a myocardial 
infarction. What are the causes of coronary artery dissection 
and how often does it occur?
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DR. BLACKWOOD:  Spontaneous coronary artery dissec-
tion was first reported in 1931, and until the past decade 
was considered to be a rare diagnosis. New techniques used 
during coronary imaging, including intravascular ultrasound 
and optical coherence topography, has led to an increased 
frequency of the diagnosis. (9) SCAD has a reported prev-
alence of 0.2% - 4.0% of all patients undergoing coronary 
angiography and has been reported in approximately 10% 
of women under 50 who present with ACS or AMI (with 
one Japanese study suggesting 20% of women under 50 had 
the disorder). (9,12,13,14) SCAD accounts for over 40% of 
cases of myocardial ischemia in pregnancy, and elevated 
estrogen and progesterone levels are believed to create both 
a hypercoaguable state as well as impair the integrity of  
vessel walls. (15, 16)

Triggers for SCAD include anything that can lead to 
increased shear stress and elevated blood pressure, including 
intense emotions, exercise, and the Valsalva response. It is 
felt that cathecolamine surge may lead to increased shear 
stress as well as injury to the vascular intima. (9) Underlying 
causes include an association with fibromuscular dysplasia 
which is noted in up to 80% of patients with SCAD. (16)

DR. LAURA MCPEAKE:  Today’s patient had an LAD dis-
section. Is there a predilection for a particular coronary 
artery in SCAD?

DR. LIEBMANN:  Spontaneous coronary artery dissection 
can occur in any of the epicardial arteries. Reports suggest 
that the LAD is most commonly involved, followed by the 
left circumflex and right coronary artery. (9) Multiple arte-
rial lesions is unusual. Importantly, recurrence is not insig-
nificant – up to 15% of patients have another spontaneous 
dissection within 2 years, and up to 25% will develop a 
recurrence within 5 years. (16)

DR. BRUCE BECKER:  What was this patient’s outcome?

DR. LEE:  The patient did well and was discharged on hospi-
tal day 4 on dual antiplatelet therapy with aspirin and clopi-
dogrel. Her ejection fraction was 45% and it was expected 
that it would improve. She was placed on atorvastatin and 
metoprolol, as well as amlodipine to ameliorate possible cor-
onary artery spasm. She was seen 6 weeks post PCI and was 
doing well, with minimal atypical chest pain, and with plans 
to initiate cardiac rehabilitation. Further work-up to diagnose 
concomitant fibromuscular dysplasia using CT and MR angi-
ography in her renal and cerebral vasculature was deferred 
for the time being, but will be considered at a later date.
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