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Quantitative myocardial perfusion mapping by cardiac magnetic 
resonance imaging (CMR) is an emerging non-invasive diagnostic tool 
for coronary heart disease. Advantages of quantitative analysis over 
traditional qualitative assessment include the objective assessment of 
myocardial blood flow in conditions of globally reduced flow such as 
coronary microvascular dysfunction [1]. Normal values for stress 
myocardial blood flow (MBF) and myocardial perfusion reserve (MPR) 
have been established [2,3] and have been used for diagnostic valida-
tion, for example, against invasive functional tests for coronary micro-
vascular dysfunction [4]. Thresholds have also been proposed for 
determining if a stress test is adequate (stress MBF >1.43 ml/g/min) [5] 
and whether there is obstructive coronary artery disease (stress MBF 
<1.94 ml/g/min) [6]. It is unclear however, whether field strength (3 T 
vs 1.5 T) has a significant impact on flow quantitation, and whether 
adjustments to the thresholds are required depending on the type of 
scanner used. 

We performed a retrospective analysis of 212 stress perfusion CMR 
scans comparing global stress and resting MBF, stress endocardial: 
epicardial ratio and MPR. Scans were performed according to standard 
protocol at 1.5 T (Aera) in 102 patients and 3.0 T (Prisma, Siemens, 
Erlangen, Germany) in 110 patients. Basal, mid-ventricular and apical 

short axis perfusion images were acquired during hyperaemia induced 
by peripheral venous infusion of adenosine (140–210 μg/kg/min), and 
at rest. Automated inline perfusion mapping was generated by the dual 
sequence technique described by Kellman et al. [1] Univariate adjust-
ment was perfomed for likely confounders: gender, rate-pressure prod-
uct and diagnosis (IBM SPSS v.27). Diagnosis was coded for each scan as 
either: normal, ischemia with no obstructive coronary disease (INOCA), 
epicardial coronary artery disease (CAD) with ischemia, CAD without 
ischemia, and non-ischemic cardiomyopathy. 

Resting MBF was higher at 1.5 T versus 3 T after adjustment for 
baseline rate-pressure product, gender and cardiac diagnosis (0.70 ±
0.28 vs. 0.59 ± 0.35 ml/g/min, p = 0.01). Mean stress MBF was also 
higher at 1.5 T versus 3 T albeit not statistically significant (stress MBF: 
1.81 ± 0.72 ml/g/min vs. 1.64 ± 0.70 ml/g/min, p = 0.09). Endocar-
dial:epicardial ratio (0.87 ± 0.15 vs. 0.88 ± 0.12, p = 0.76) and MPR 
(2.73 ± 1.06 vs. 2.92 ± 0.92, p = 0.18) were not significantly different 
at 1.5 T versus 3 T. 

Amongst the 77 scans coded as ‘normal’, there were differences in 
both resting MBF (1.5 T: 0.79 ± 0.35 ml/g/min vs. 3 T: 0.60 ± 0.17 ml/ 
g/min, p < 0.01) and stress MBF (1.5 T: 2.27 ± 0.77 ml/g/min vs. 3 T: 
1.90 ± 0.66 ml/g/min, p = 0.02). MPR and endocardial: epicardial ratio 
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values were no different between field strengths (Fig. 1). 
Our results indicate myocardial blood flow may differ when assessed 

at different MRI field strengths, with stress MBF 19 % higher at 1.5 T 
even after adjustment for gender and hemodynamic status. While this is 
most likely related to field strength, it may be due to the pulse sequence 
used, as there was a staggered transition from FLASH to SSFP sequence 
readouts on the 3 T scanner during the study period. Further investi-
gation to determine scanner and/or sequence specific reference ranges 
for myocardial blood flow quantification may be necessary before 
routine clinical use. 

In contrast, the use of quantitative ratios (MPR and endocardial: 
epicardial ratio) is transferrable across field strengths and may be more 
immediately useful for current clinical investigation and diagnosis. 
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Fig. 1. Box-plots show data obtained from ‘normal’ scans. Comparison of means (independent samples t-test) revealed significant differences in absolute MBF values 
at rest and stress, however ratio variables were no different between field strengths. 
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