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Abstract

Objectives

Spontaneous coronary artery dissection (SCAD) is an uncommon 
cause of myocardial ischemia, myocardial infarction (MI), and 
sudden cardiac death. With paucity of data on long-term outcomes 
of patients with SCAD and lack of randomized clinical trials in this 
group of patients, the optimal management strategies for patients 
with SCAD remain controversial. In this study, we aimed to describe 
the demographics, clinical course, and long-term outcomes of 29 
patients presenting with SCAD to the Emory healthcare system 
from 1997 to 2015. 

Methods

By a retrospective analysis of the Emory electronic medical records, 
35 patients were identified for having the diagnosis of SCAD. Of 
these, 29 patients were reached over the phone or completed mail 
survey and consented to be enrolled in this study. 

Results

Mean age was 39±11 years. 93% of the patients were females. 44.8% 
of the patients were peripartum at the time of SCAD diagnosis. 
17 patients presented with STEMI, 10 presented with  NSTEMI, 
and 2 with unstable angina. None of the patients had an in-hospital 
death or MI during their SCAD admission. In the follow up period 
(4.6±4.4 years) of the 29 patients, 1 died, 2 had MIs, 2 underwent 
repeat revascularization, 1 had a cerebrovascular accident (CVA), 
and 11 developed congestive heart failure (CHF).

Conclusion

In this retrospective study, most SCAD patients underwent 
revascularization with CABG or PCI. Patients who underwent PCI 
had lower MACE rate as compared to the patients who underwent 
medical therapy alone or CABG. 

Case  Description

A 31-year-old female with a history of tobacco abuse presented 
to an outside hospital with cardiac arrest 9 days postpartum. The 
patient was breast feeding her baby when she suddenly developed 

an excruciating chest pain. Both in transport to hospital and again in 
the emergency department, she developed ventricular fibrillation. 
In both instances, she received CPR and rapidly defibrillated with 
success. Her initial ECG demonstrated anterior ST elevations. An 
emergent left heart catheterization (LHC) revealed coronary artery 
dissections in OM1, OM2, LAD, and D1 (Figure 1A and 1B) and 
EF=25%. An intra-aortic balloon pump (IABP) was inserted and 
the patient was air-lifted to our institution for further care.

Based on a heart team approach and after a comprehensive 
discussion of her case with critical care cardiology, interventional 
cardiology, cardiothoracic surgery, and the patient’s family, a 
conservative medical management strategy was elected.  In 
the initial 24 hours, she was extubated successfully, weaned off 
vasopressors and the IABP was removed. Her EF improved to 45%. 
Neurologic assessments were normal. The next day, she started to 
have chest pain again accompanied with dynamic ST-T changes and 
increasing troponin levels. Echocardiography revealed worsening 
of her EF to 20% with severe anterior wall hypokinesis. A repeat 
LHC showed significant dissection of the left main coronary artery 
(Figure 1C). After a thorough discussion of the risks and benefits 
with the patient, her family, and all of her medical care team, the 
decision was made for an emergent CABG in which she received 
two saphenous vein grafts: one to distal LAD and one to OM2 
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(Figure 2). Consequently, the patient had an uneventful recovery 
and was discharged home one week after CABG with improved EF 
to 40%. In one month follow up, the patient remained asymptomatic 
with return to her baseline functional status and remained stable in 
one year follow up.

Introduction 

Spontaneous coronary artery dissection (SCAD) is an uncommon  
cause of myocardial ischemia, myocardial infarction, and sudden 
cardiac death predominantly affecting women within child-
bearing ages [1-4]. SCAD is defined as a non-traumatic and non-
iatrogenic condition that occurs when a separation forms in one of 
the coronary arterial walls. SCAD is believed to have 2 proposed 
mechanisms.  The first occurs when an intimal tear allows blood to 
collect in the intimal space, which creates a false lumen. The second 
proposed mechanism involves ruptured vasa vasorum causing an 
intraluminal hematoma to form in the false lumen. Because these 
mechanisms are uncommonly due to atherosclerosis, the etiologies 

and risk factors for SCAD are different than atherosclerotic disease. 
SCAD affects a predominantly female population, in particular 
those in peri- and postpartum periods [5]. One study investigating 
over 4.3 million pregnancies identified the prevalence of SCAD to 
be 1.81 per 100,000 pregnancies [6]. SCAD has also been associated 
with a variety of systemic diseases, connective tissue diseases such 
as Marfan’s and Ehlers-Danlos syndromes, autoimmune connective 
tissue disorders, vasculitidies, physical conditions such as sheer 
stress (post exercise, sneezing) and cocaine abuse. More recently a 
strong, up to 80 %, association between SCAD and fibromuscular 
dysplasia (FM) has been reported [7,8]. There is also evidence to 
suggest that SCAD may have a familial association and a genetic 
predisposition [9,10]. Most studies indicate that acute myocardial 
infarction is the most frequent clinical presentation [11,12]. In fact, 
SCAD is estimated to be present in 3-4% of patients who presenting 
with acute coronary syndrome (ACS) [13-14]. However, in women 
who are younger than 50 years old and present with ACS, the 
prevalence of SCAD is reported to be as high as 24% [15].

A B

C

Figure 1- Initial left heart catheterization (LHC) in a patient presented with SCAD showed coronary dissection in OM1 and OM2 (A) as well as LAD 
and D1 (B). LHC was repeated after 2 days due to evidence of ongoing ischemia and hemodynamic compromise and showed left main (LM) coronary 
dissection (C).
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Diagnosis of SCAD initially requires coronary angiography which 
can appear in 3 different patterns. Type 1 has an appearance with 
contrast dye being visualized in multiple radiolucent lumens. 
Type 2 describes an appearance of an abrupt narrowing of the 
arterial lumen. This narrowing is diffuse and can be extensive 
and is associated with intramural hematoma. Type 3 can only be 
diagnosed by intravascular imaging, intravascular ultrasound 
(IVUS) or optical coherence tomography  (OCT), in suspected 
cases [13,14,16]. Types 2 and 3 are often missed because of their 
subtleties while recently there has been  more recognition of these 
two types of SCAD. Saw et al. have developed an algorithm for 
angiographic diagnosis and confirmation of the three types of 
SCAD [4].

Even after SCAD is diagnosed, there is limited evidence to 
guide management [4-17]. Given the rarity of the disease it 
is unlikely that a large prospective randomized trial to guide 
clinical management will be developed. Much of the management 
principals therefore have a theoretical basis and are based upon 
anecdotal evidence. Beta blockers are considered beneficial both 
acutely and for long-term use primarily because of their reduction 

of coronary arterial wall stress. Aspirin is widely considered to 
be a low risk and high reward medication due to its antiplatelet 
function. Clopidogrel is also recommended to be used for up to 1 
year to prevent thrombus formation in the false lumen. Heparin 
on the other hand is not recommended to be used in patients with 
SCAD to prevent expansion of the intramural hemorrhage (IMH) 
[4]. PCI is even more controversial because of the difficulties and 
complications that are seen with revascularization of a dissected 
artery18.Spontaneous healing has also been reported as part of the 
natural evolution of SCAD, which further promotes conservative 
management [4]. A case series of SCAD patients demonstrated 
complete disappearance of the dissection on follow up imaging for 
those who underwent conservative management or stenting [7]. 
However, most published data are based on small size case series 
without long-term follow-up information. In this study, we aimed 
to describe the demographics, clinical presentations, management 
strategies, and long-term follow up of a series of 29 patients 
presenting with type 1 SCAD to the Emory healthcare system from 
1997 to 2015. We compared the long-term outcomes for these 
patients with SCAD who received either medical therapy, PCI, or 
CABG in a single center.

Figure 2- Intraoperative Images of CABG for a patient with SCAD showing thrombosed OM1 (A) and OM2 (B) and venous grafts placed in to LAD and 
D1 (C). 
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Methods

By a retrospective analysis of the Emory electronic medical records 
(EMRs) for ICD-9 code 414.12 corresponding for “Dissection of 
coronary artery” from 01/01/1997 to 11/01/2015 and selecting 
the subjects who had SCAD as opposed to iatrogenic coronary 
dissection, 35 patients were identified for having the diagnosis 
of type 1 SCAD based on the angiograms. Out of these patients, 
we were able to obtain follow up information and consent from 
29 patients for  enrollment into this study. A set of clinical and 
para-clinical data was extracted from the EMRs pertinent to the 
cardiovascular conditions of the patients participating in this case 
series. Patients were contacted through mail and over the telephone 
for follow up data. Major adverse cardiac event (MACE) in this 
study was defined as a composite of all-cause death, myocardial 
infarction,  repeat revascularization, and stroke. Where applicable, 
data are presented as mean ± SD.

Results

Baseline Characteristics

The baseline characteristics of the patients in this study are displayed 
in Table 1. The 29 patients who were enrolled in this study had a 
mean age of 38.7 ±10.9 years and were 93.1% female. The average 
body mass index (BMI) was 28.5 ±9.23. Close to half (44.8%) of the 
patients were peripartum at the time of their SCAD incident. There 
were high prevalences of hypertension (44.8%), hyperlipidemia 
(27.6%), and smoking (24.1%). There was a low prevalence of 
diabetes mellitus (3.4%). The patients were predominantly either 
Caucasian or African American.

Clinical Presentations and Outcomes

All of the patients presented to the hospital with acute coronary 
syndrome, with 59% presenting with an ST elevation myocardial 
infarction (STEMI) and 34% presenting with a Non-STEMI 
(NSTEMI), and others, 7%, with unstable angina (Table-2). Of the 
29 patients during the initial presentation, 6 underwent medical 
management, 9 underwent PCI, and 14 underwent CABG. The 
medical management group had 1 patient with multivessel disease, 
1 with left main disease, and 3 with LAD disease. The PCI group 
had 2 patients with multivessel disease, 1 with left main disease, 
and 7 with LAD disease. The CABG group had 7 patients with 
multivessel disease, 4 with left main disease, and 12 with LAD 
disease.  No in-hospital deaths or in-hospital MIs occurred but 2 
patients (1 who had received PCI and 1 who had received CABG) 
had to undergo in-hospitalization urgent repeat revascularization 
after the first revascularization. The MACE-free survival  time was 
4.6±4.4 years for all of the patients. By group, the observed MACE-
free survival time was 4.8±7.4 years in the medical management, 
4.7±3.4 years in the CABG group, and 4.3±3.7 years in the PCI 
group. A total of 7 MACEs was observed during the follow up 
period in these 29 patients (24.1%) during the entire study period, 
with 4 occurring in the CABG group, 2 in the medical management 
group, and 1 in the PCI group. In the CABG group, 1 patient died, 
1 had an MI, 1 required repeat revascularization, and 1 had CVA. 
The patient who required revascularization in the CABG group 
had repeat occurrence of SCAD. Congestive heart failure (CHF)
was not considered as a component of MACE in this study, but it 
occurred in 37.9% of all patients. 44.4% in PCI and 50% in CABG 

Table 1- Baseline Characteristics (N=29)

BMI=body mass index; CAD= coronary artery disease; EF = ejection fraction; STEMI = ST segment elevation myocardial infarction; NSTEMI = non-ST 
segment elevation myocardial infarction. 
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groups had CHF in follow up; by comparison,  no patient in the 
medical management group developed CHF.

Discussion

Treatment of SCAD has not been standardized due to the lack of 
prospective randomized trials. Using evidence from case series  
and expert consensus is currently the standard of care in clinical 
decision making. In the current case series, we presented a com-
prehensive overview of 29 patients with type 1 SCAD that were 
taken care of in a tertiary health care center.

Many of our findings are consistent with what has been reported 
in other case series1,7, such as  the high prevalence of SCAD 
in peripartum women and different pattern and prevalence 
of traditional coronary risk factors in patients with SCAD as 
compared to those of patients with atherosclerotic CAD. 

Patients who presented to our center likely represent more critical 
cases of SCAD given our status as an academic tertiary care center. 
Perhaps this referral pattern at least partially explaining the high 
prevalence of revascularization versus medical management alone 
(23 versus 6 patients). Also, this point perhaps explains the fairly 
high prevalence of CHF in follow up, in which almost half of the 
patients underwent revascularization as compared to no patients 
in the medical therapy group.

Perhaps the most noticeable finding in our study is the outcomes of 

patients who underwent PCI (9 patients) versus CABG (14 patients) 
for revascularization. While the follow up period was similar for 
the groups, 4.3±3.7 years for PCI versus 4.7±3.4 years for CABG, 
only one patient (11%) in the PCI group had a MACE event that 
was stroke while a total of 4 patients (28.6%) in the CABG group 
had MACE. While this can be explained by the more severity and 
extent of SCAD in patients who underwent CABG as compared to 
those of the patients who had PCI, it is noticeable that 2 patients 
in the PCI group had multivessel SCAD and one other patient had 
left main SCAD. Certainly performing PCI in patients with SCAD 
has its own challenges. Placing the guide wire in the false lumen 
or even injecting contrast itself by hydraulic pressure can lead to 
propagation of the coronary dissection. Therefore, we believe that 
for most stable patients, an initial medical management strategy 
with close monitoring in hospital for up to 4-5 days, even if the 
patients are stable, to watch for recurrence of SCAD or any evidence 
of ischemia or hemodynamic compromise is a reasonable option. 
However, if the patient manifests evidence of ongoing ischemia or 
hemodynamic compromise, then urgent revascularization should 
be considered. Decision between CABG versus PCI remains 
debateable. There certainly have been many recent advances in 
PCI such as the use of intravascular imaging to assure whether 
the guide wire is in the true lumen. For instance, a recent study 
by Nishiguchi et al. has reported similar success rate for OCT 

Table 2- Initial Presentation Type

Table 3- Clinical Outcomes
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guided-PCI in patients presented with acute coronary syndrome 
due to SCAD vs non-SCAD etiologies [16]. Notably, using OCT 
in this study was helpful in repositioning the wire from false to 
true lumen in 2 out of 12 SCAD cases [16].  While there has been 
reported increase in technical success of PCI in SCAD patients 
[4,16], it is still reasonable that PCI should be reserved for  patients 
with localized dissection who fail medical therapy. CABG in SCAD 
should be considered for patients who fail aggressive medical 
therapy who have significant multivessel dissections.  In fact, as 
healing may occur in many of the vessels with SCAD over time, it 
is conceivable that many bypass grafts, arterial or venous conduits, 
may become atretic over time as the blood flow normalizes in the 
grafted native vessel. Also, there are no data to support superiority 
of arterial conduits over venous conduits for patients with SCAD 
who have undergone CABG. This becomes more important as 
there is a high chance for these grafts to go down over time, thus 
limiting options for redo-CABG later in life for these patients who 
are younger than typical CAD patients.

Conclusion

In conclusion, we have to emphasize that dealing with patients 
suffering from SCAD at both acute setting and in long-term follow 
up requires a multi-disciplinary approach, as these patients are 
prone to have future cardiovascular events as well as other issues 
such as anxiety and depression. There is an obvious paucity in the 
literature on the best management strategies for SCAD patients, 
and randomized clinical trials are needed to address the lack of 
strong evidence for management of SCAD patients.
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