
Implementing AI in MRI Image Reconstruction: A Clinical QI Project

Introduction

NHS England (NHSE) has repeatedly stated that increasing 
MRI scanning capacity is essential to reduce backlogs and 
address the ever-increasing number of referrals. 

Therefore, NHSE provided central funding for Artificial 
Intelligence based Image Reconstruction in MRI (AI-IR in 
MRI) [1] .

This work demonstrates how a two-phase Quality 
Improvement (QI) initiative can be followed to increase 
capacity using AI-IR in a community diagnostic centre (CDC) 
and an acute Trauma Centre while ensuring stakeholder 
engagement. 

Methods and Material

Our methodology utilised the Model for Improvement 
framework, which includes Plan-Do-Study-Act (PDSA) cycles 
[2,3]. To aid engagement, we created a multidisciplinary 
team of prominent stakeholders, MR Physicists, 
Radiographers and Radiologists.  The whole process can be 
seen in figure 1.

 The measurement metrics used are:
• Time saved per protocol - a minimum of 5 minutes will be 

required to change a booking time. 
• Number of scans per day – Baseline measurement: the 

average for the first three months of opening prior to AI 
installation.
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Results 
In our CDC pilot study, we were able to reduce booking times by 
10 minutes  for Knee, Ankle and Spine protocols. This is 
correlated with the run chart in figure 3. 

In our expansive MSK  programme at our trauma centre, 
substantive time savings were made on the majority of protocols 
(figure 5). Although the number of patients scanned has 
remained stable, it allowed for an increase in complex cases* by 
6% , while inpatients and A+E patients, have risen 12%. 
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SPC Chart for Number of Scans per day at CDC  
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Note: Informal Optimisation of all Protocols by Radiographers, in conversation with physicist and radiologists,  is a 
continual process occurring from scanner installation onwards, and thus this SPC will be affected by these changed 
protocols.
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RPC Chart for Nyumber  of Scans per day at Major Trauma Centre in East London
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Conclusion
Our two-centre study suggest a structured QI programme can 
significantly reduce scanning times. Whilst increased throughput 
was not achieved at the trauma centre an increase in complex 
GA , sedated and paediatric patients occurred.

 Additionally, the significant throughput increase at the CDC for 
low-risk ambulatory patients suggests efforts to increase 
capacity using this technology should be focused at such 
centres.
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Figure 2  Quality Improvement programme for reducing time of scanning 
using AI-IR in MRI for multiple MRI protocols/anatomies of interest in MSK at 
our major trauma centre.

Figure 1: Example  T1 Cor Knee images with and without AI  active produced at 
our centre after optimisation. Time savings were achieved on all 4 sequences, 
leading to an overall reduction of 10 mins.

Figure 3 SPC chart for CDC MRI Scanner scans per day before and after the 
implementation of AI in MR Reconstruction.

Figure 4  Time Savings for different MSK MRI scanning protocols at a trauma centre 
in East London following an extensive QI project based on PDSA cycles and the 
Model for Improvement.

Figure 5  SPC chart for our trauma centre MRI Scanners scans per day before and 
after the implementation of AI in MR Reconstruction on two of its 3 scanners.

Figure 6: Complex patients scanned as a percentage of total scans at our trauma centre. This includes but not 
limited to ICU, PICU, NICU, A&E, Psychiatric Ward, Paediatrics, Neonates but not patients with complex 
medical implants.

Thoughts on AI in MRI?
Scan Here
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