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Spontaneous coronary artery dissection (SCAD) is an 
important cause of acute coronary syndrome (ACS) 
particularly in women (1,2). Coronary angiography is the 
gold-standard for establishing a diagnosis and intracoronary 
imaging should be performed when the diagnosis is  
unclear (3). However, this disease remains under-diagnosed 
as the angiographic findings can be subtle. We present a 
case series of cardiac magnetic resonance imaging (CMR) 
after the acute SCAD event, with the aim to report CMR 
findings and characteristics that could assist diagnosis when 
angiography is not pathognomonic. 

Fourteen SCAD patients from our overall cohort of 
410 patients in the Vancouver SCAD registries from 2009 
to 2017 underwent CMR. Decision to perform CMR 
was at the discretion of the treating cardiologist and was 
performed as per the institutional policy. T1-weighted 
imaging with late gadolinium enhancement (LGE) and 
T2-weighted CMR images were reviewed independently, 
blinded to clinical data. All patients were referred to our 
specialised SCAD clinic, and consented/enrolled and 
prospectively followed in our SCAD registries approved by 
the University of British Columbia research ethics board.

All  14 patients were women, with mean age of  
52.5±11.9 years. All presented with a troponin-positive 
myocardial infarction (MI) (28.6% ST-elevation MI, 
and 71.4% non-ST-elevation MI); 28.6% presented 
with ventricular arrhythmias. Emotional stressors were 
reported in 50%, physical stressors in 42.9% and 14.3% 
were receiving hormonal treatment when presenting with 
SCAD. Mean body mass index was 25.2±4.9 kg/m2 and had 
few traditional cardiovascular risk factors; 7.1% current 
smokers, 14.3% diabetes mellitus, 28.6% dyslipidemia 

and 35.7% hypertension. Depression was reported in 
21.4%, and 28% had prior diagnosis of connective tissue 
or autoimmune disorder. These women had history of  
2.7±1.5 pregnancies and 2/14 were grand multiparas.

Angiographically, there were 1.3±2.0 SCAD lesions with 
a mean vessel diameter of 2.19±0.50 mm and diameter 
stenosis of 75.6%±21.9%. Fifty percent had thrombolysis 
in myocardial infarction (TIMI) flow <3 and the mean 
left ventricular ejection fraction was 50.2%±15.6%. 
Fibromuscular dysplasia was present in 35.7% on screening. 
Only 1 patient underwent percutaneous coronary 
intervention (92.8% were conservatively managed). 

Ten patients presenting with the first SCAD event 
underwent early CMR testing at a mean of 6.8±6.0 days. 
Four patients had recurrent SCAD and underwent CMR 
at a mean of 263±164 days after the first SCAD event. 
CMR was performed because the underlying diagnosis 
of SCAD was not initially recognized on angiography. 
CMR demonstrated LGE in all 14 patients (Figure 1): 8/14 
(57.1%) were transmural, 2/14 (14.3%) affected 75% of 
myocardium, 3/14 (21.4%) were subendocardial, and 1/14 
(7.1%) had patchy enhancement. Microvascular obstruction 
(MVO) was present in 5/14 (35.7%), and 1/14 had 
intramural hemorrhage (7.1%). These changes coincided 
with the angiographic territory of SCAD involvement.

Findings on CMR in ACS can be helpful to delineate 
underlying etiology in patients where angiographic diagnosis 
of SCAD is unclear. SCAD infarct appearance on CMR 
are distinct from non-SCAD entities such as myocarditis 
and Takotsubo syndrome. Myocarditis can have LGE 
involving the mid endocardial rather than subendocardium 
with SCAD. Takotsubo syndrome tend to have diffuse 
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involvement compared to the focal involvement in SCAD, 
and also typically lacks LGE. Coronary vasospasm can 
result in ischemia or infarction (depending on intensity and 
duration of spasm), which can result in no CMR abnormality, 
or subendocardial LGE, respectively. In one patient with 
recurrent SCAD in another territory from the first SCAD 
event, we noted LGE in the acute territory, and scar in 
the previous SCAD territory where angiographic healing 
occurred. As previously reported, SCAD is associated with 
high rates of spontaneous healing (4).

There was no novel SCAD-specific lesion characteristic 

per se on CMR and the site of the coronary tear was not 
identified on MR angiography, which may be a function 
of the time delay from the acute event and lower spatial 
resolution. CMR can also determine myocardial viability 
and the effect of revascularisation if performed for SCAD. 
Although recent expert consensus documents highlight the 
role of coronary CT angiography in potential recurrent 
SCAD cases, or assess for healing in stable patients (5), 
MRI may have a role in stable pregnant patients to avoid 
radiation risk. SCAD is an important cause for ACS and 
patient and public education is crucial. In patients where the 
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Figure 1 CMR findings in patients with SCAD. Patient 1: (A) coronary angiogram showing ostial LAD SCAD involving large territory, 
(B,C) CMR findings of LGE (block arrows) and MVO (straight arrow). Patient 2: (D) Coronary angiogram showing diffuse mid-apical 
LAD SCAD (between straight arrows), (E,F) CMR findings of LGE (block arrows) and MVO (straight arrow). Patient 3: (G) Coronary 
angiogram showing distal LAD SCAD, (H) T1-weighted CMR showing LGE (block arrow), and (I) T2-weighted CMR showing myocardial 
edema (block arrow). CMR, cardiac magnetic resonance imaging; SCAD, spontaneous coronary artery dissection; MVO, microvascular 
obstruction; LAD, left anterior descending; LGE, late gadolinium enhancement.
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cause for ACS is unclear on coronary angiography, CMR 
can be considered to assess for acute and long-term effects 
of SCAD. However, despite its clinical utility, we do not 
recommend routine CMR for SCAD patients due to costs 
and resources involved.

In conclusion, CMR in patients with acute or recurrent 
SCAD demonstrated acute infarction with LGE in all 
patients of varying degrees. Other changes include MVO 
and myocardial edema. CMR is useful to confirm SCAD 
infarct diagnosis and should be considered in patients with 
unclear etiology of ACS, to differentiate from other causes 
such as myocarditis and Takotsubo syndrome.
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