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Portable Magnetic 
Resonance Imaging:  
An Important 
Innovation

Imaging technologies are vital in modern 
medicine and have revolutionised how 
clinicians make diagnoses and monitor 
disease progression. However, the necessary 
equipment – such as a scanner for magnetic 
resonance imaging (MRI) – is very large 
and expensive, requiring patients to go to 
the scanner rather than receiving scans as 
bedside care. This takes up valuable staff 
time and resources, and can present further 
risks to patients. Dr Omar Islam from Queen’s 
University and Drs Aditya Bharatha and Amy 
Lin from the University of Toronto are showing 
how portable MRI scanners may offer a 
viable alternative that benefits patients and 
healthcare systems.

Imaging in Medical Care

Medical imaging is crucial for accurately diagnosing illness, 
guiding certain types of treatment, and monitoring patient 
progress. Medical imaging includes technologies such as X-rays, 
computed tomography (CT), and magnetic resonance imaging 
(MRI). 

MRI uses strong magnetic fields and radio waves to produce 
images of the body’s organs, tissues, and structures. This allows 
the generation of deeply detailed images, making it particularly 
valuable for examining the brain and organs such as the liver and 
heart. As well as providing detailed results, MRI is non-invasive, 
doesn’t require injections or incisions, and doesn’t use ionising 
radiation – all of which make it a safer and more comfortable 
option for patients. 

Brain imaging is especially useful in the intensive care (ICU) 
setting. ICU patients are typically too sick for traditional physical 
examinations by doctors, so MRI scans are used to provide 
information on brain activity, functions, and disease. 

Imaging technologies such as MRI scanners are huge pieces of 
equipment involving a suite of rooms and a team of experts to run 
and analyse the tests. This means that patients requiring imaging 
need to be moved from the ICU. Transporting patients within the 
hospital is complicated and associated with substantial risks – up 
to 60% of transported patients may experience an adverse event, 
such as accidentally removing breathing tubes or equipment 
malfunctions. Many ICU patients will be on ventilators or life-
support machines, and so will need assistance from multiple 
staff members (potentially diverting these limited number of staff 
members from taking care of other ICU patients). Researchers 
from Queen’s University and the University of Toronto in Canada 
are working to solve the issues of MRI access and hospital wait 
times by researching and analysing the benefits of portable MRI 
machines.

Portable Magnetic Resonance Imaging

Portable MRI scanners are a recent technological innovation that 
allows patients to receive brain imaging without having to leave 
their beds or wards. A recent study confirmed that portable MRI is 
a safe and convenient method for ICU patients to receive imaging, 
with no staff or patients in the study reporting any negative events. 

The HyperfineTM portable MRI scanner has been approved by the 
US Food and Drug Administration and Health Canada for certain 
standing imaging tests. Patients stay in their room throughout the 
scanning process, which means they can remain connected to 
vital breathing and blood devices, reducing the risk of equipment 
malfunction. This also means that doctors and nurses are able to 
continue with their routine work while the images are taken. 

Portable MRI is known to work well for investigating certain physical 
changes to the brain, such as bleeds, fluid build-up, and certain 
types of strokes, as well as being used to direct the placement of 
tubes known as shunts, which allow the drainage of excessive fluid. 
However, portable MRI is not currently recommended for other 
indications such as seizures, infections, or tests where staining of 
the brain is required. 
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Investigating the potential of portable MRI in 
Canadian hospitals  

All the requests for brain imaging for ICU patients over a whole 
year in two Canadian hospitals were reviewed. They analysed data 
from patients who needed brain imaging for conditions that may 
be able to be effectively and safely investigated by portable MRI. 
They then used patient and hospital data to compare the amount 
of time required for traditional imaging in radiology departments, 
and the number of patients that could benefit from being diverted 
to portable MRI. They used this information to calculate the 
potential time and resources that could be saved by introducing 
portable MRI to ICU wards. 

Portable MRI Provides Significant Benefits 

The team found that a significant number of brain MRI and CT 
scans could be performed using portable MRI instead of traditional 
MRI or CT technology. This would provide benefits to patient safety, 
staff workload, and radiology wait times.  

The combined data from both hospitals showed that 24.6% of MRI 
and 21.0% of CT scans could be performed using portable MRI in the 
ICU. A typical traditional MRI scan in the hospitals in this study takes 
90 minutes per ICU patient but only 30 minutes for the average 
outpatient. This means that if every eligible ICU patient had a 
portable MRI instead of being transported within the hospital for 
a traditional fixed MRI, the hospitals would be able to image and 
treat an additional 300 outpatients each year. If the eligible ICU 
patients who had a CT scan were able to have a portable MRI scan 
instead, the hospitals would be able to provide CT scans to an 
additional 1676 outpatients. 

The HyperfineTM portable MRI scanner 
has been approved by the US Food 
and Drug Administration and Health 
Canada for certain standing imaging 
tests. Patients stay in their room 
throughout the scanning process, 
which means they can remain 
connected to vital breathing and 
blood devices, reducing the risk of 
equipment malfunction. This also 
means that doctors and nurses are 
able to continue with their routine 
work while the images are taken. 
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This work highlights the vital role portable MRI could play 
in the diagnosis and management of brain conditions 
in the ICU, and the positive implications this would have 
for outpatient radiology wait times. The researchers also 
reviewed the literature on portable MRI technology. They 
reported a study where portable MRI was implemented 
in a remote northern Canadian community which did not 
previously have access to traditional MRI technology. If 
portable MRI was implemented instead of traditional MRI 
and used for 50 patients a year, the hospital would save 
nearly eight million dollars over 5 years and improve the 
standard of patient care. 

A New and Exciting Technology

Portable MRI is a new and exciting technology, and the 
benefits are not yet fully realised. An initial concern was a 
lack of specialised staff to operate the machines. However, 
in 2021, the Ontario Association of Medical Radiation 
Technologists announced that X-ray technologists 
instructed by physicians could operate any portable MRI 
scanner. Portable MRI technology is already progressing, 
and the team hopes advances will allow currently ineligible 
ICU patients to receive their imaging in portable MRI 
scanners. Validating portable MRI results against the gold 
standard of traditional MRI and a full-cost benefit analysis 
will build upon the team’s work and allow healthcare 
professionals and policymakers to fully understand the 
benefits of portable MRI scanners. The radiologists’ work is 
helping improve the standard of patient care and tackle 
the radiology wait time crisis in Canada, and further 
developments are to be expected in the near future. 
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