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Introduction
Ultrahigh (7T) cardiovascular magnetic resonance imaging
(CMR) is an emerging field of clinical research because
theoretically higher signal to noise offers potential benefits
for imaging coronaries, perfusion and spectroscopy. We
report the first comparison of CMR at 1.5 T, 3 T and 7 T

field strengths using steady state free precession (SSFP)
and fast low angle shot (FLASH) cine sequences.

Methods
Ten volunteers underwent retrospectively ECG gated
CMR at 1.5 T, 3 T and 7 T using FLASH and SSFP
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Figure 1 Horizontal long axis (HLA) cardiac images acquired at 1.5, 3 and 7 T using fast low angle shot (FLASH) and steady state free precession
(SSFP) sequences in the same subject.

Suttie et al. Journal of Cardiovascular Magnetic Resonance 2011, 13(Suppl 1):O45
http://jcmr-online.com/content/13/S1/O45

© 2011 Suttie et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

http://creativecommons.org/licenses/by/2.0


sequences (Figure 1). B1 and B0 shimming, and fre-
quency scouts were used to optimise image quality.

Results
Cardiac volume and mass measurements were not sig-
nificantly affected by field strength when using the same
imaging sequence (P>0.05 for all parameters at 1.5 T, 3
T and 7 T). SSFP imaging returned larger end diastolic
and end systolic volumes and smaller left ventricular
masses than FLASH imaging at 7 T and at the lower
field strengths (P<0.05 for each parameter). There was a
smaller difference between volumes and mass measure-
ments between SSFP and FLASH imaging at 7 T than
1.5 T and 3 T. Signal to noise (SNR) and contrast to
noise (CNR) ratios were significantly higher at 7 T than
the lower field strengths for both both SSFP (SNR 1.5
T:58, 3 T:112, 7 T:211; CNR 1.5 T:91, 3 T:141, 7 T:
208) and FLASH (SNR 1.5 T:59, 3 T:75, 7 T:206; CNR
1.5 T:46, 3 T:61; 7 T:133) (P<0.05 all comparisons)
(Figure 2).

Conclusions
SSFP and FLASH cine imaging at 7 T is technically fea-
sible and provides valid assessment of cardiac volumes
and mass compared with CMR imaging at 1.5 T and 3
T field strengths.
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Figure 2 Myocardial signal to noise (SNR) and blood to myocardial contrast to noise ratios (CNR) for SSFP and FLASH sequences at 1.5 Tesla (T),
3 T and 7 T field strengths.
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