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Introduction: Parallel transmission applies the principles of parallel imaging to RF transmission (1-3). Parallel RF transmission holds the promise of 
reducing dielectric resonance effects at high field strengths and enables control of RF distribution to optimize RF deposition. This enables optimization of 
the local specific energy absorption rate (SAR) (1-4). Parallel transmission may ultimately lead to a reduction of B1 inhomogeneities especially at the 
torso and spine at higher field strengths and to a shortening of total acquisition times. Up to now, parallel RF transmission has been primarily evaluated 
in simulation based studies and prototype MR systems (5;6) and not been used or fully tested on routinely used clinical high-field MR systems, which 
was the aim of the present study.  
 

Materials and Methods: A clinical 3.0T MR imaging system (Philips 
Achieva 3.0T TX, Philips Healthcare, Best, The Netherlands) equipped 
with fully flexible multi-source RF transmission (MultiTransmit) was 
used. The RF power was distributed to the independent ports of the 
system body coil using multiple independent RF transmit channels 
under full software control. With this design it was possible to 
independently control phase, amplitude and shape of the RF 
waveforms supplied to the system body coil. A standard 15 channel 
spine coil capable of sensitivity encoding (SENSE (7)) for the thoracic 
and lumbar spine and a 16 channel SENSE neurovascular coil for the 
cervical spine served as 
receiving coils. Using this 
setup, six healthy volunteers 
(5 male, mean age 27y) and 
16 patients (8 male, mean 
age 50y) underwent MR 
imaging of the spinal cord. 
Pathologies comprised 3 disc 
bulges, 9 disc herniations (3 
sequestered (fig. 1), 2 
postoperative follow-ups), 1 
myelitis of the cervical spine, 
1 syrinx, and 1 case with 
multiple osteoporotic fract-

ures, respectively (fig. 2).  A total of 29 sequences with and without MultiTransmit was available for 
comparison of image quality in three volunteers and 7 patients. Overall diagnostic quality of examinations was 
scored according to the following four-point grading system: Score of 4, excellent (sharp depiction of 
vertebrae, the thecal sac and traversing nerve roots). Score of 3, adequate for diagnosis (minor artifacts (e.g. 
CSF pulsation), and / or noise present that did not interfere with image interpretation). Score of 2, questionable 
for diagnosis (depiction of spinal anatomy impaired by artifacts, noise and / or changes in contrast). Score of 1, 
nondiagnostic. 
 
Results: Spinal MultiTransmit MR imaging yielded at least adequate (score of 3) image quality in all of the 
examined volunteers and patients. There was no case with questionable or nondiagnostic image quality. In the 
cases with a lower rating of image quality as compared to the standard sequences, minor increases in noise or 
minor contrast changes (e.g., slightly reduced CSF brightness) led to a score of 3 instead of 4. Furthermore, 
the total scan duration of a standard three-station total spine examination using MultiTransmit could be 
reduced by approximately 31 % (30:16 min. vs. 44:00 min., table 1) using parallel RF transmission, compared 
to single transmit mode. 
 

MultiTransmit sag T2-TSE sag T1-TSE sag SPAIR ax T2-TSE SingleTransmit sag T2-TSE sag T1-TSE sag SPAIR ax T2-TSE 

cervical 0:02:36 0:02:25 0:02:42 (3D) 0:02:56� cervical 0:03:57 0:03:24 0:04:03 (3D) 0:02:56� 

thoracic 0:02:36 0:02:25 0:02:42 0:02:24■ thoracic 0:03:57 0:03:24 0:04:03 0:04:00■ 

lumbar 0:02:36 0:02:25 0:02:42 0:01:47* lumbar 0:03:57 0:03:24 0:04:03 0:02:52* 

total 0:07:48 0:07:15 0:08:06 0:07:07 total 0:11:51 0:10:12 0:12:09 0:09:48 
Table 1: Comparison of total scan duration (minutes) in total spine examinations with and without using MultiTransmit            � 32, ■ 20,* 28 slices 
 
Conclusion: While potentially saving more than 30 percent of examination time, parallel RF transmission in MR imaging of the human spine exhibits a 
diagnostic image quality readily comparable to that of standard single transmission sequences.  
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