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Background/Problem Being Solved 
 
In 2017, the Department of Radiology at Boston Children’s Hospital made a concerted effort to 
reduce sedation during MRI by carefully designing brain imaging protocols that are faster to acquire 
while maintaining full diagnostic capabilities. It proved challenging, however, to monitor adoption 
across the scanner fleet. The conventional method of relying on protocol names was not robust and 
did not allow for retrospective evaluation. 
 

Intervention(s) 
 
We built a platform that analyzes MRI image metadata on-the-fly to construct a new, highly granular 
ontology that can be queried to identify imaged protocols based on acquisition parameters. This 
allowed us to accurately measure adoption of our “fast brain protocols” with data-driven strategies. 
 

Barriers/Challenges 
 
DICOM provides a basic standard for the exchange and description of images for radiological 
interpretation. Unfortunately, the concepts of DICOM study/series do not map well to concepts of 
examination/acquisition, which are key to accurately capture imaging operations.<br>To illustrate, 
DICOM series represents a raw collection of slices but stops short of organizing the data into more 
representational knowledge. For example, we cannot define “TE of a series”, since a series may 
contain slices with different TEs (e.g., multi-echo sequence). More generally, we analyzed 3.8 million 
series and found instances of series with conflicting information for most DICOM tags (even series 
containing slices with different spatial resolutions).<br>We built a new ontology that starts from 
DICOM and builds upon it to construct the first unified, vendor-agnostic description of imaging 
examinations and acquisitions. This required the introduction of various concepts not found in 
DICOM, including the concept of 3-D volume, each associated with acquisition parameters (e.g., TE, 
TR), and of collections of volumes. It required, in turn, decoding proprietary information to implement 
our ontology for each vendor (e.g., SIEMENS MOSAIC). 



 

Outcomes 
 
Using our unified ontology, we were able to write queries that identify fast brain protocols based on 
the technical parameters of their acquisitions. We were able to measure the use of these protocols 
and slice the data (e.g., per day or month, per scanner, per requesting physician, etc.) to monitor 
adoption and understand bottlenecks. <br>The departmental goal of 50% fast brain scans was 
ultimately reached in the summer 2019. 
 

Conclusion/Statement of Impact 
 
Leveraging data-driven strategies was key to reducing sedation by 20% at Boston Children’s 
Hospital. 
 

Lessons Learned 
 
Access to data and the ability to ask detailed questions of MRI operations, enabled by a more 
expressive, unified ontology, will radically change the way radiology leadership optimizes its MRI 
practice. 
 

Figures 
 

 
 

 



 
 

Keywords 
 

 
 
Administration & Operations; Clinical Workflow & Productivity 

 


