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Gaspar Del Rio-Pertuz, MD'Y Juthipong Benjanuwattra, MD',
Saif El Nawaa, MD?, Ankush Lahoti, MD?,
and Scott Shurmur, MD?

Abstract

Spontaneous coronary artery dissection (SCAD) is an infrequent cause of acute coronary syndrome (ACS) caused by a
nontraumatic tear in the coronary artery wall. The true incidence is thought to be underestimated owing to its diagnostic
difficulty as coronary angiography is insensitive in assessing the arterial wall structure, thereby warranting additional diagnostic
modalities such as intravascular ultrasound. We report a case of a young woman who had been taking oral contraceptives,
and presented with acute non-ST segment elevation myocardial infarction due to SCAD with superimposed thrombosis.
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Background

Spontaneous coronary artery dissection (SCAD) is an uncom-
mon cause of acute coronary syndrome (ACS) caused by a
nontraumatic tear in the coronary artery wall, resulting in
intramural hematoma and subsequent blockage of blood
flow.! The incidence of SCAD varies across the literature as it
is often misdiagnosed; however, it is reported to be responsi-
ble for 24% of acute myocardial infarctions (AMI) in women
below 50 years of age.? Several predisposing risk factors for
SCAD have been identified, including fibromuscular dyspla-
sia, pregnancy, and hormonal therapy.'* Although oral con-
traceptives or hormone replacement therapy have been
associated with an increased risk of SCAD,** and coronary
thrombosis.®” The simultaneous occurrence of SCAD with
intraluminal thrombosis has been scarcely reported. Hereby,
we report a case of a young female who presented with an
acute non-ST segment elevation myocardial infarction
(NSTEMI) due to SCAD and intraluminal thrombosis.

Case Presentation

A 30-year-old female with hypertension and major depres-
sive disorder (MDD) presented with progressive substernal
pain for 4 hours. The pain was described as sharp, severe,
and associated with diaphoresis and radiation to the left arm.

For the past 6 months, home medications included labetalol,
bupropion, and low-dose oral contraceptives (norethindrone
acetate 1 mg and ethinyl estradiol 0.01 mg). She did not
smoke and denied the use of nasal decongestants, workout
supplements, or the use of any illicit drugs. There was no
family history of cardiac or thromboembolic disease. Vitals
were remarkable for a heart rate of 103 beats per minute and
a blood pressure of 135/82 mm Hg. She was morbidly obese
with a body mass index of 56.51 kg/m?. The physical exami-
nation was unremarkable. A 12-lead electrocardiogram
(EKG) demonstrated sinus tachycardia (Figure 1). High-
sensitivity troponin-T was elevated and increased from 147.1
to 573 ng/L. The urinary drug screen was negative.

A diagnosis of NSTEMI was made. Coronary angiography
was performed and a thrombus was noted in the proximal
left anterior descending artery (LAD), extending from
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Figure |. Electrocardiogram demonstrating sinus tachycardia.

Figure 2. Coronary angiogram (A) showing a thrombus in the proximal left anterior descending artery (blue arrow) and (B) post

mechanical thrombectomy.

the ostium to just before the first diagonal branch (Figure
2A). After reviewing the images, a decision was made to pro-
ceed with intravascular ultrasound (IVUS) of the LAD.
Intravascular ultrasound confirmed an intra-coronary throm-
bus extending from the ostial LAD to just prior to the first
diagonal artery. It was also noted that there was an intimal
flap at the proximal part of the LAD just a few millimeters
distal to the ostium of the vessel (Figures 3A and 3B).
Tirofiban was administered, and aspiration thrombectomy
was performed, and a repeat angiogram and IVUS were done,
which confirmed removal of most of the thrombus with mini-
mal clot burden noted (Figures 2B and 3C). There were no
atherosclerotic lesions in the affected vessel or in the other
coronary arteries. After thrombectomy, the tirofiban infusion
was continued for 18 hours. She was successfully discharged
on dual antiplatelet therapy 2 days later.

Discussion

Although the risk of venous thromboembolism associated
with oral contraceptives is well-recognized,® the correlation
between low-dose oral contraceptives and arterial thrombo-
sis is less certain. According to data from a large meta-anal-
ysis, combined oral contraceptives were associated with a
1.6-fold increase in the risk of AMI or ischemic stroke, inde-
pendent of the progestogen preparation. A dose-dependent
effect was observed between ethinyl estradiol and the risk of
AMIL*!® The lowest dose of ethinyl estradiol included in the
analysis was 0.02 mg, which was twice the dose our patient
was taking.

The estrogen component of combined oral contraceptives
is responsible for the increased risk of AMI,’ especially in
combination with other risk factors including smoking,
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Figure 3. Intravascular ultrasound of the (A) proximal left anterior descending artery showing intimal flap entry point (red arrow) and
intracoronary thrombus, (B) proximal left anterior descending artery distal to the intimal flap entry point showing the extent of the
thrombus (yellow asterisks), and (C) proximal left anterior descending artery post mechanical thrombectomy showing a slightly smaller

thrombus size.

hypertension, diabetes, and hypercholesterolemia.!' Several
mechanisms have been proposed for this increased risk of
AMI, including upregulation of von Willebrand factor
through endothelial cell stimulation, enhanced plasma levels
of clotting factors and fibrinogen, and decreased protein S
levels.'? Interestingly, data from in vivo studies revealed that
chronic administration of low-dose estradiol is associated
with a pro-inflammatory state through direct activation of
estrogen receptors on macrophages.'>

Fibromuscular dysplasia, a noninflammatory, nonath-
erosclerotic arteriopathy, is encountered in more than 40%
of patients with SCAD,"> with the pathophysiology not
fully understood.'® Young females have a predilection for
SCAD as the cause of AMI, particularly during pregnancy,
which might be explained by a combination of estrogen-
mediated arteriopathy and physiological stress.!>!® Based
on autopsy findings, the aortas of pregnant women are
associated with reticulum fiber fragmentation, smooth
muscle cell hypertrophy and hyperplasia, and decreased
mucopolysaccharides. '

Spontaneous coronary artery dissection is frequently
underdiagnosed or misdiagnosed with angiography because
it only visualizes the vessels along with the lack of physician
familiarity with its different angiographic variants.
Angiographic evidence of a dissection may not be visible
with minimal intramural hematoma as in our patient.!” On
the contrary, IVUS can provide insights into unique morpho-
logical features of SCAD such as double lumen morphology,
intramural hematoma, and also superimposed thrombus.'®
Initially, due to the angiographic findings of intracoronary
thrombosis, SCAD was suspected as the cause of the ACS
due to the patient’s age and sex. A definitive diagnosis of
SCAD was only made after the application of IVUS.

Several cases have been reported regarding the develop-
ment of SCAD in otherwise healthy young women taking

oral contraceptives.*>1%20 Nevertheless, the co-occurrence
of SCAD with a large intraluminal clot burden has been
rarely reported. The guidelines for management of SCAD
have yet to be established due to the lack of large randomized
controlled trials. Conservative treatment is associated with
good outcomes in most of the patients, as reported from
observational studies.?' Intervention should be reserved for
those with high-risk features including hemodynamic insta-
bility, ongoing ischemia, ventricular arrhythmias, or left
main involvement as percutaneous coronary intervention is
associated with risks of technical failure such as passage of
wire into the false lumen and propagation of dissection.’

Conclusion

Spontaneous coronary artery dissection is associated with
considerable morbidity and mortality, largely due to its
diagnostic difficulty. Clinical awareness is imperative to
recognize the possibility of SCAD-related ACS. Although
high-dose estrogen in oral contraceptives has now been
linked with an elevated risk of arterial thrombosis, data
regarding the association between low-dose estrogen and
SCAD are lacking. Acute coronary syndrome in an other-
wise healthy woman without traditional risk factors for cor-
onary heart disease should raise the possibility of a SCAD,
especially if the patient is using oral contraceptives.
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