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Helping half a million people with pacemakers 
access stroke and cancer care reliant on MRI, 

just like the rest of us.



75% of us will need an MRI

⬆ comorbidities

⬆ older

Half a million people in England

National Audit of Cardiac Rhythm Management Devices 

2004- 2014

Bradshaw PJ et al Open Heart 20141:e000177



MRI

Implants

Need is increasing

~15% per year

A growing problem

National Institute of Cardiovascular Outcome Research National Audit of Cardiac Rhythm Management Devices 2013- 2014

Operational Information for Commissioning, NHS England. Diagnostic Imaging Dataset, 2014.



The NHS has already invested in the solution 



Sabzevari K et al Europace 2017,19(3):425-431

Poor service provision across the NHS

• Referrals are 50 x as likely to be rejected.

• Half of centres in the UK do not provide a 

service.

1-5,000 scans per year
50,000 scans required
10-50 fold service provision
1/3 for cancer, stroke or other 
urgent care General population – 56 MRI scans per 1000 population

500 x lower rate in CIED patients



Service provision is logistically complex

Request to General Radiology or Cardiology

Lead parameters and device 
conditionality reviewed

Scan booked

MRI 
Conditional

Non-MRI 
conditional

Confirmation of risk 
benefit

On day of scan

Pre-scan device 
check

Scan with 
appropriate 

parameters (SAR 
<2W/kg)

Post-scan device 
check

Indication, exclusion zones reviewed

Clinical decision made

Referrer

Cardiology

Radiology

Key

Health inequalities

• Patients with with pacemakers or 
defibrillators are older, have more 

comorbidities and so 75% will require 
an MRI in their lifetime.

• Referrers are 50 x less likely to 
refer patients for MRI scanning

• 73% report delays in appointments 

(up to 2 years). 

• 1/3 of scans are for acute or time-

sensitive indications (eg. cancer 
diagnosis, cord compression)

• In England, >50% do not provide 
MRI for patients with cardiac 
devices.

• Most NHS hospitals report logistical 
difficulties and lack of education.

• 39% of patients are denied scans
even though cardiac devices can undergo 
MRI scanning

Logistical steps to provide MRI for patients with CIEDs

Staff:
Radiographer
MR physicist
Cardiac physiologist
Administration
Radiologist
Cardiologist
Referrer

Average 2.5 months delays planning scans, multiple emails
Logistic hurdles: patient, referrer, MRI-device teams.
60% referrals with missing data, 17% with incorrect information
1 in 3 referrals require >3 repeat discussions with referrers

Time-consuming

Cardiologist

Patient

RadiologistReferrer

⇆

⇆
⇆

Bhuva AN BMJ Qual & Safety 2019, 0:1-6, Dowsing 
Heart 2021;107:A129

Dowsing B, et al Abstract BCS 2021; National Clinical Imaging 

Board MRI equipment report 2017



Avoiding a zero-sum game

Solution: increase efficiency (A)

Improving our 
production 

function



Avoiding a zero-sum game

Digital referral pathways need to be:
- User friendly
- Faster than paper
- Interoperable (not just one hospital)
- Support safe clinician decision-making



Our goal

• To develop a dedicated online web platform to a streamlined 
pathway for MRI scans in cardiac device patients, offering:
• Networked services

• Cross-silo working, combining technical expertise

• Time-saving communication

• Addressing a health inequality with multiple barriers



Referrals management platform

Refer Automated protocols and consent Communicate

Cardiologist

Patient

Radiologist

Referrer

⇆

Register here www.pace-mri.org

• Funded by the British Heart Foundation and professional societies.
• Developed with Barts Health NHS Trust.

“to ensure that patients with cardiac devices have the same access to 
MRI scanning as everyone else.”



Referrals network

• Referrals network: 60 centres, 4 countries

• Supporting service development

• Trained British Heart Foundation and 
Cardiomyopathy UK helplines

• 600-1000 users per month

• Link ~5-10 individual patients to MRI centres per 
month for cancer/stroke and other care

Campaign www.mrimypacemaker.com



Benefits

Early 

discharge

3 bed days faster 

discharge for 

internal referrals

83% expedited 

patient flow

£4,000 per

Cancer diagnosis

Timely 

treatment

Fewer invasive 

procedures

> £666 per

inpatient

Early 

diagnosis

83% cancer 

treatment within 

62 day national 

target

Access to 

standard cost-

effective 

NHS pathways



Referral pathway experience

- Increased referral volume 
- 5.6±1.6 to 6.6±2.2 per week, p=0.003

- Increased external referrals 

- Fewer inaccuracies in referrals

- Reduced logistical burden , ~1 
day/week of cumulative time saved. 

Pieri C, Bhuva AN et al Heart 2021
Dowsing B et al 
Dowsing B et al



MRI My Pacemaker campaign

Campaign www.mrimypacemaker.com
Referrals platform: www.pace-mri.org

Digital support is the apex of a strategy to address the 

health inequality 

Other work includes: 
• clinician/patient leaflets, 
• educational courses, 
• ongoing NHS England tariff discussions, 
• national guidelines (in draft)
• Training Cardiomyopathy UK and Arrhythmia Alliance 

helplines

Sabzevari K, EuroPace 2017
Pieri C, Bhuva AN et al Heart 2021
Bhuva AN European Radiology 2020



Regular national training course

•> 500 clinicians

•> 100 hospitals

•9 countries

Digital support tools following 

national guidelines

Helping local champions



Educational resources
Patients and referrers

Leaflets and videos (multiple languages)

Developed by 6 professional societies and 2 patient charities

Automatically sent through to patients at the point of referral

Download www.mrimypacemaker.com



Other supporting organizations



Conclusion

We are working to ensure half a million people with pacemakers have the 
same access to MRI as everyone else.

To make coal-face digital implementation work:
• Recognize the complex patient journeys
• Dig foundations deep
• Make complex processes easier than paper

Use the platform in your service: pace-mri.org

Find/register a referrals centre: mrimypacemaker.com



Anish.bhuva@nhs.net
contact@mrimypacemaker.com

British Heart Foundation
British Society for Heart Failure

Arrhythmia Alliance - Trudie Loban

Patients at Barts Heart Centre

Tackling the health inequality

Royal College Radiology

British Cardiovascular Society

British Heart Rhythm Society

National MRI Cardiac Device Working Group

Barts Health NHS Trust

Thank you

mailto:Anish.bhuva@nhs.net
mailto:contact@mrimypacemaker.com
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