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Introduction

While cardiac magnetic resonance imaging (MRI) has been used 
to evaluate the myocardium in terms of the myocardial function, 
perfusion, and viability, rather than coronary stenosis; coronary 
magnetic resonance angiography (CMRA) is currently considered 
a reliable imaging test for the evaluation of coronary anatomy.1) 
This paper reports a case with triple-vessel disease that could 
not be accurately assessed by coronary computed tomography 
angiography (CCTA) because of calcification, and without 
significant perfusion defects or scar changes observed on a cardiac 
MRI. However, whole-heart CMRA performed as part of the cardiac 
MRI protocol demonstrated significant triple-vessel disease with 

left main (LM) involvement, as confirmed by subsequent invasive 
angiography with a fractional flow reserve measurement. 

Case 

A 63-year-old man presented with a 1-month history of 
exertional chest pain. He had a history of hypertension, diabetes 
mellitus, dyslipidemia, and ischemic stroke. CCTA using a 256-slice 
multi-detector computed tomography scanner (Brilliance iCT; 
Philips Medical Systems, Best, Netherlands) showed multifocal 
stenoses in the LM bifurcation, proximal left anterior descending 
artery (LAD), proximal left circumflex artery (LCX), and mid right 
coronary artery (RCA) (Fig. 1A, D, G). While significant stenosis 
was suspected in the LM bifurcation, it was difficult to evaluate 
the stenosis severity of the LAD, LCX, and RCA because of heavy 
calcification. 

We subsequently performed a cardiac MRI using a 3-T MR 
system (Ingenia; Philips Medical Systems, Best, Netherlands) to 
evaluate myocardial ischemia and viability.2) Despite the multifocal 
stenoses of the coronary arteries observed on CCTA, neither 
evidence of inducible myocardial ischemia on adenosine stress 
myocardial perfusion MRI (Fig. 2) nor evidence of a myocardial 
scar on late gadolinium enhanced MRI was observed. However, 
when we performed a quantitative analysis of stress-rest images, 
the myocardial perfusion reserve indices for all segments were 
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significantly decreased (range, 0.48-0.99), and the myocardial 
blood flow reserve estimated from the coronary sinus flow was 
only 1.4. Moreover, a non-contrast enhanced whole-heart CMRA 

demonstrated significant stenosis of the LM bifurcation (Fig. 1B). 
Calcified plaques in the proximal LCX and mid RCA were also 
identified as significant stenoses on CMRA (Fig. 1E, H), while 

Fig. 1. CCTA, CMRA, and invasive CAG findings. CCTA revealed multifocal coronary artery disease in the left main bifurcation (A, D, arrowheads), proximal 
left anterior descending artery (A, arrow), proximal left circumflex artery (D, dotted arrow), and mid right coronary artery (G, open arrowhead). Although 
the CCTA evaluation of the stenosis severity was limited because of calcification (A, D, G), whole-heart CMRA demonstrated significant stenoses of the left 
main bifurcation (B, E, arrowheads), proximal left circumflex artery (E, dotted arrow), and mid right coronary artery (H, open arrowhead). On the other 
hand, the calcified plaque in the proximal left anterior descending artery was indicated as an insignificant lesion on CMRA (B, arrow). Good agreement was 
observed between CMRA and subsequent CAG (C, F, I). CCTA: coronary computed tomography angiography, CMRA: coronary magnetic resonance 
angiography, CAG: coronary angiography.
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the calcified plaque in the proximal LAD was indicated as an 
insignificant lesion (Fig. 1B). 

Invasive coronary angiography revealed critical stenoses in the 
LM bifurcation, proximal LCX, and mid RCA, whereas that in the 
proximal LAD appeared insignificant (Fig. 1C, F, I). The fractional 
flow reserve values of the LAD, LCX, and RCA were 0.50, 0.59, and 
0.81, respectively. Considering that stress perfusion MRI did not 
demonstrate a significant perfusion defect despite the presence 
of hemodynamically significant stenosis and impaired perfusion 
reserve, taken together, the findings indicated a balanced three-
vessel coronary artery disease (CAD). Thus, a percutaneous 
coronary intervention to the LM bifurcation, proximal LCX, and mid 
RCA was performed.

Discussion

Assessment of the coronary arteries by cardiac MRI is 
challenging, owing to the small size of the vessels and the complex 
motions caused by cardiac contractions and respiration.2) However, 
in the past decades, considerable technical advances have been 
made, and the imaging time, success rate, and diagnostic accuracy 

of CMRA have steadily improved.2)3) Moreover, CMRA allows a 
noninvasive assessment of the coronary anatomy without exposing 
the patients to radiation, and is superior to CCTA for the evaluation 
of luminal narrowing in heavily calcified coronary segments.1) In 
the present case, a whole-heart CMRA was useful in determining 
the significance of coronary stenoses that cannot be assessed by 
CCTA because of coronary calcification.4)5) Moreover, the patient’s 
condition might have been missed without CMRA, since myocardial 
perfusion MRI failed to detect a significant triple-vessel disease. 
This is an unusual case since myocardial perfusion MRI is known to 
be less susceptible to balanced ischemia (a false negative finding), 
owing to its high spatial resolution.6) Quantitative myocardial 
perfusion analysis showed a significantly decreased myocardial 
perfusion reserve index in the present case. However, quantitative 
analysis is not routinely performed in our daily clinical practice and 
is largely confined to the research field, since it is still laborious and 
time-consuming. Considering that CMRA can be easily performed 
as part of comprehensive cardiac MRI examinations, this case 
highlights the value of CMRA for the detection and evaluation of 
CAD. The incorporation of CMRA with cine, stress perfusion, and 
late gadolinium-enhanced MRI allows a comprehensive assessment 
of CAD by combining functional and anatomic evaluations. 

Fig. 2. Stress and rest myocardial perfusion magnetic resonance imaging findings. There was no evidence of inducible myocardial ischemia on myocardial 
perfusion magnetic resonance imaging (Also see Supplementary Video. 1-6 in the online-only Data Supplement).
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