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Abstract

Spontaneous coronary artery dissection (SCAD) is an uncommon dis-
ease which can lead to acute coronary syndrome especially in young 
females. The risk factors associated with SCAD include connective 
tissue disorder, atherosclerosis, hormonal disturbances, history of 
physical and emotional stressors. Based on angiographic assessment 
SCAD is divided into three types. We present a unique case of mul-
tiparous female with concomitant type 1 and type 2 angiographic fea-
tures of SCAD. The patient was started on medical therapy with close 
follow-up. This case highlights the importance of physician aware-
ness about the occurrence of this rare cardiac condition in a young 
female without any significant risk factors.
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Introduction

Spontaneous coronary artery dissection (SCAD) is defined as 
epicardial coronary artery dissection that occurs in a patient 
without trauma or significant risk factors for atherosclerotic 
disease. It is frequently seen in young women and diagnosed 
via angiography. The patient presentation will vary from 
asymptomatic to acute coronary syndrome (ACS). Patients 
may also present with arrhythmia or sudden cardiac death. 
We present a case of a 41-year-old female with chest pain, 
diagnosed with concurrent type 1 and type 2 SCAD within 

the left anterior descending (LAD) artery with multiple risk 
factors.

Case Report

Investigations

A 41-year-old female with a past medical history of chronic mi-
graines presented to the emergency department (ED) with the 
complaint of chest pain and chest tightness for the past 10 h. The 
pain was 8/10 in intensity, located in the middle of her chest and 
radiating to the left arm. It was associated with nausea, vomiting 
and shortness of breath. The pain was aggravated with exertion 
and relieved with rest. The patient denied any cough, palpita-
tions, epigastric pain, headache, dizziness, and lower extremity 
swelling. The patient had no previous cardiac history or any his-
tory of sudden cardiac death in the family. She had four previous 
pregnancies. She also reported feeling anxious and overwhelmed 
after the sudden, unexpected loss of her 45-year-old sister 3 days 
prior to admission. The patient does not take any medications 
and has no significant history of alcohol, smoking or illicit drug 
use. On admission the patient was afebrile with blood pressure 
of 112/78 mm Hg, heart rate of 67/min and saturating 99% on 
room air. On cardiac examination, rate and rhythm were regular 
with no murmurs, rubs and gallop. The rest of the physical ex-
amination was unremarkable.

Diagnosis

The initial laboratory values are shown in Table 1. Electrocardio-
gram (EKG) showed sinus rhythm with normal axis, normal R 
wave progression and no significant ST-T wave changes. The pa-
tient had a negative urine drug screen and thyroid function tests 
were within normal limits. The D-dimer was elevated. Computed 
tomography angiogram (CTA) of the chest was negative for pul-
monary embolism. High-sensitivity (HS) troponins were elevat-
ed, and the patient was started on aspirin, high intensity statin, 
therapeutic dose of enoxaparin and ticagrelor. The patient con-
tinued to have an increase in HS troponins with a peak of 8,844 
ng/L. Serial EKGs showed nonspecific T wave abnormalities in 
the anterior-lateral leads as shown in Figure 1. Echocardiogram 
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showed apical septum and apical lateral hypokinetic function 
with left ventricular ejection fraction (LVEF) of 55-60%.

Treatment

Cardiac catheterization showed a large sized LAD artery with 
segmental stenosis in the mid-segment secondary to type 2 an-
giographic SCAD resulting in 70-80% stenosis as shown in 
Figure 2. In the distal region of the LAD, subtotal occlusion 

secondary to spontaneous dissection more consistent with type 
1 SCAD was observed. No stents were placed during the cath-
eterization. On further questioning, history for fibromuscular 
dysplasia (FMD) was negative.

Follow-up and outcomes

The patient was discharged home on aspirin, atorvastatin, and 
a beta-blocker with follow-up in the cardiology clinic. Screen-

Table 1.  Laboratory Parameters

Laboratory parameters Values Reference range
Sodium 141 136 - 145 mmol/L
Potassium 4 3.5 - 5.3 mmol/L
Blood urea nitrogen (BUN) 14 6 - 24 mg/dL
Creatinine 0.6 0.6 - 1.2 mg/dL
White blood cell (WBC) 4.1 4.4 - 11 × 103/µL
Hemoglobin 10.7 13.5 - 17.5 g/dL
Platelets 371 150 - 450 × 103/µL
Amphetamine Negative Negative
Cocaine Negative Negative
Phencyclidine Negative Negative
Thyroid-stimulating hormone (TSH) 1.25 0.400 - 4.500 µIU/mL
D-dimer 723 0 - 500 ng/mL
High-sensitivity troponin 8,844 0 - < 51 ng/L
Hemoglobin A1c 5.5 4-5.6%
Low-density lipoprotein (LDL) 92 0 - 100 mg/dL
High-density lipoprotein (HDL) 44 > 50 mg/dL
Triglycerides 90 0 - 150 mg/dL

Figure 1. Nonspecific T wave abnormalities in the anterior-lateral leads.
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ing for vascular studies for FMD was recommended as out-
patient.

Discussion

SCAD is defined as a spontaneous, non-traumatic, non-ath-
erosclerotic and non-iatrogenic separation of the coronary ar-
tery wall by intramural hemorrhage [1]. SCAD can manifest 
with or without an initial intimal tear. There are two proposed 
mechanisms for the intramural hematoma (IMH) formation in 
SCAD. The first involves an intimal tear which results in blood 
collection in the intimal space from the endoluminal space 
forming false lumen which is termed as “inside-out”. The sec-
ond mechanism involves rupture of the vasa vasorum resulting 
in false lumen filled with hematoma which has also been re-
ferred to as “outside-in” [1, 2]. Both these mechanisms lead to 
luminal encroachment and narrowing resulting in subsequent 
coronary artery obstruction causing myocardial ischemia and 
infarction.

The overall reported incidence of SCAD is estimated to 
be between 0.28% to 1.1% based on angiographic assessment 
[3]; however, they do not consider the notable number of sud-
den deaths that occur due to spontaneous dissections which 
might lead to an increase in the actual incidence of SCAD 
[4]. The increased use of intracoronary imaging for chest pain 
evaluations have significantly improved our understanding of 
this distinct pathology. The female to male ratio of this dis-
ease is 2:1. Young women without any heart disease account 
for 70% of the cases with 30% women being in the peripar-
tum period [5]. The prevalence of SCAD in young females 
without any risk factors for coronary artery disease (CAD) 
played a major role in the underdiagnosis of this condition 
in the past. SCAD has been attributed as a significant cause 

of acute myocardial infarction (MI) [6]. It is estimated that 
SCAD is the underlying cause of ACS in 1.7-4% of the patient 
population [7].

Varied etiologies have been associated with SCAD [8] 
which includes patients with a defective arterial wall due to 
hereditary connective tissue disorder like Ehler-Danlos syn-
drome, Marfan syndrome, and FMD. Due to the strong asso-
ciation of SCAD with FMD it is recommended to screen all 
patients with SCAD for FMD [9]. Patients with underlying 
atherosclerosis are also at a risk of having SCAD. Peripartum 
women are also susceptible with highest risk within day 1 to 
3 month postpartum. Hormonal disturbance, increased blood 
flow and stress are thought to have a contributing role in this 
period [10]. SCAD is also associated with idiopathic risk fac-
tors. Other notable associated risk factors include systemic 
inflammatory disorders, multiparity, oral contraceptives, preg-
nancy, history of migraine, mechanical and emotional stressors 
[11]. Mechanical stressors including strenuous exercise have 
been classically associated with SCAD in males whereas emo-
tional stressors are linked to SCAD in females [2]. A study 
conducted by Tweet et al reported that the incidence of preg-
nancy-related SCAD is more in multiparous women [12]. Our 
patient did not have a family history of CAD. However, she 
had a history of migraine, was multiparous with four children 
and recently had a death in the immediate family which was 
an emotional stressor. The LAD artery is the most frequent site 
of dissection followed by the left circumflex coronary artery 
and right coronary artery [13]. In our patient the dissection 
was in the LAD. The clinical features of SCAD are varied and 
depend on the limitation of flow of the coronary artery dis-
section. Chest pain is the most prevalent presenting symptom 
[14]. Ventricular arrhythmias, cardiogenic shock, and sudden 
cardiac death account for SCAD presentation in 3-11% of the 
reported cases [4, 15].

Various imaging modalities have been used in the diagno-
sis of SCAD. Coronary angiogram, cardiac computed tomog-
raphy angiography (CCTA), optical coherence tomography 
(OCT) and intravascular ultrasound (IVUS) can be utilized 
[16]. Early coronary angiography has been recommended in 
patients with a high index of suspicion for SCAD. Since coro-
nary angiogram is a two-dimensional imaging technique, the 
arterial wall is difficult to visualize with this modality. SCAD 
predominantly affects the arterial wall; and in controversial 
and complicated cases for the further diagnosis OCT and IVUS 
should be used. OCT has been superior in visualizing intimal 
tears, intraluminal thrombi, false lumen, and IMH; however, 
IVUS is better in visualizing deeper vessels and complete ex-
tent of the IMH [1]. Based on the coronary angiogram three 
variants of SCAD appearance have been classified as per Yip-
Saw classification [17]. Type 1 involves multiple lumen and 
contrast staining of the arterial wall. Type 2 involves steno-
sis of the arteries with abrupt change in vessel caliber. Type 3 
mimics atherosclerosis. Our patient had both type 1 and type 2 
angiographic findings which makes our case unique.

Optimal management in SCAD patients has been uncer-
tain. Patients who are clinically stable with no high-risk anat-
omy can be conservatively treated with beta-blockers, aspirin, 
and statins. Beta-blockers have been used as a mainstay of 
treatment as it has shown to have a protective role with lower 

Figure 2. Angiographic finding of type 1 (yellow arrow) and type 2 (red 
arrow) SCAD in left anterior descending (LAD) artery. SCAD: sponta-
neous coronary artery dissection.
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risk of recurrent SCAD [7]. For patients who have left main 
or severe proximal two-vessel dissection or active ischemia, 
coronary artery bypass grafting (CABG) and percutaneous 
coronary intervention (PCI) have also been considered. But 
several studies have recommended a strategy of conservative 
management with prolonged observation in place of PCI, con-
sidering high rates of procedure failure and complications [18, 
19]. Our patient was medically managed with beta-blockers, 
aspirin, and statin. Recent studies have also raised the question 
of generalized coronary fragility in SCAD women patients, 
considering higher rates of iatrogenic dissection during car-
diac catheterization when compared with age-matched women 
without SCAD [20].

SCAD is an underdiagnosed condition and can result in 
substantial morbidity and mortality in patients with no tradi-
tional cardiovascular risk factors. A high index of suspicion 
for SCAD is required for appropriate management and pre-
vention. Although physician awareness is increasing regard-
ing this disease mostly through observational and retrospective 
research, prospective studies are the need of the hour for the 
development of guideline-directed therapy.

Learning points

SCAD is an underdiagnosed disease which presents as ACS. 
Physician awareness is required for prompt recognition and 
diagnosis of this uncommon pathology to reduce the morbid-
ity and mortality associated with this condition. Further large-
scale prospective studies are required to develop therapies for 
SCAD management and prevention.
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