
 

Patient Safety on intraoperative MR Imaging in a two room 
solution setup for intraoperative and diagnostic imaging. 
As early as 1997 the first clinical publications showed the clinical benefits of using intra-operative Magnetic Resonance 
Imaging: “Intra-operative MRI can be expected to increase the degree and accuracy of resection”1 2. Other studies have 
looked at post-operative MRI imaging and indicate that intra-operative MRI would have had an influence on the clinical 
outcome3 4.  All recent studies concur that post-operative patient outcome/condition is dependent on the extent and 
success of tumor resection5 6 7. 

Initial installations of intra-operative MRI systems were dominated by lower field scanners (<= 0.5 Tesla). While these 
first solutions facilitated overcoming the issue of “brainshift” with updated intra-operative images, the surgical 
technique had to adapt immensely to the new intra-operative imaging capabilities.  As a result, early iMRI systems have 
seen relatively low utilization.  

More recent studies indicate that diagnostic high-field scanners have a positive impact on intra-operative use due to the 
increased image quality and the spectrum of sequences 8 and that the recent development of advanced MR sequences 
will open a new chapter of intraoperative MRI 9. 

The initial Brainsuite concept, created 9 years ago, focused only on high field iMRI within the operating room with an 
emphasis on an optimal workflow for the surgical team.  Today, after the early adopter phase, it has become even more 
crucial to create efficient and effective procedure workflows in order to achieve a high utilization of the technology. 
 
In order to achieve a faster amortization of the investment in a high-field scanner and to utilize its capabilities more 
efficiently, many hospitals are trying a combined approach using MRI for diagnostic purposes and for intra-operative 
imaging. This scenario presented the next challenge for Brainlab and its partners. 
 
There are two ways to achieve an OR/DR room 
configuration appropriate for intra-operative imaging as 
well as diagnostic scanning.  The first is to move the scanner 
to the patient, which due to room construction and 
logistical issues has proven to be resource intensive and 
expensive.  The second is to move the patient to the 
scanner, which provides more flexibility and cost effective 
treatment of patients.  Furthermore, moving the patient 
has not been questioned to be unsafe, as there are many workflows currently in existence in the hospital setting that 
require patient transport to the diagnostic department (i.e. stereotactic patients are pinned in a stereotactic head ring 
while being transported from the operating room to the scanner).  Additionally, in so called “two-room iMRI solutions” 
the distance between OR and scanner room is typically only a few meters. 
 
Other questions have been raised about the potential for infection when using a dual use diagnostic scanner that 
requires patient transport. 
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Neurosurgical literature has addressed this topic as 
well: " .... the operating room is pressure regulated10, 
the gantry room is sterile cleaned before each 
procedure and the wound is sterile draped during each 
transfer. We have not encountered a single case of 
infection during the first 6 years of use. No anesthesia 
related problems or complications were encountered 
either." This same paper states: "This 3m long transfer 
takes an average of 1.5 min and the routine imaging 
paradigm another 6-8 min totaling to 10 min for each 
ioMRI imaging session. This new design does not cause 
a significant difference in the daily number of 
outpatient diagnostic studies nor does it block an 
operation theatre only for ioMRI procedures."11  
 
Jankovski et al. report technical issues such as MRI 
system failures and blocked robotic OR-tables12 but “ ... 
our large experience over more than 3 years confirms 
that ioMRI at 3.0 T is a safe and feasible technique with 
only minor problems.”13 
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Beneš et al. summarized: "In 332 cases no medical 
complication with ioMRI was encountered." 14 
 
Dr. David Netuka, of the same group, which has 
performed 950 intra-operative MRI operations, 
presented in Oct 2011 at the quadrennial EANS meeting 
in Rome their experiences on "Intraoperative MR 
Imaging in low-grade Glioma Surgery":  
 
•  Between April 2008 and August 2011 in this pro-

spective study 74 patients with low grade glioma 
have been included. 
 

•  At minimum one intraoperative MRI scan has been 
acquired. 
 

•  The infection rate is not higher than conventional 
neurosurgical procedures. 15 16 
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 Infection 

 Karnofsky < 90 
at 3 months 3,9 %  
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 Safe  
 No increase of morbidity  
 Increased extent of resection  
 Monitoring possible  
 Awake surgery possible 
 Longer follow-up  
 Electrophysiology feasible  

 Patient at risk due to iMRI 0% 

 Infection 
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