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Health technologies in cardiology 

• Problems facing health providers and patients 
 
• Immersive health technologies 
 
• Clinical validation 
 
• Precision and personalisation 
 
• Benefits of an Island locality 



Problems facing modern healthcare  

• Volume of work 

• Provision of 24 hour staffing 

• Access to rapid investigations 

• Delay (or fear) of implementation of new technologies 

• Costs 



Healthcare costs 





Out-patient attendances 



Virtual Reality (VR) is a 
completely immersive 
experience in which users are 
taken from their real-world 
surroundings and placed 
virtually into an entirely new 
digital environment 
 
“I know its not real but it 
feels real” 

Augmented Reality (AR) 
users can still see the 
environment around them, 
but digital content is overlaid 
into their space 
 

The application of devices that blur the line between the physical world and 
digital or simulated world, thereby creating a sense of immersion.  

Immersive technologies  



Business opportunities 



Virtual Reality (VR) 

Virtual Reality is a completely immersive experience in which users are taken 
from their real-world surroundings and placed virtually into an entirely new 
digital environment.  

• Early use in games and simulation training  

• Pain control / PTSD / phobias 

• Resilience / motivational training 

• Engagement / teaching 



Physiological response 
 
Using VR environments to 
assess physiological response 
to visual stimulus 
 
Assess heart rate variability, 
response to medication, 
virtual stress test 
 
  

Pain control 
 
Visual stimulus reduces need 
for pain relief or sedation 
 
Pacemaker implants 
 
 
 

Virtual reality in cardiology 

Psychotherapeutics 
 
PTSD 
Anxiety / depression 
Cardiac rehabilitation 
Heart rate control for 
procedures (CTCA) 
 



Stanford Virtual Heart Project 

Education 
 
Lucile Packard Children's 
Hospital, Stanford  
VR technology to explain 
complex congenital heart 
defects 
 
 



Cardiac rehabilitation 

Cardiac rehabilitation  
 
Exercise with VR component  
Improved exercise duration 
Reduced sympathetic tone 
Greater recovery following 
intervention 
 
 
  



Sim training / CPD 

Training 
 
VR environments to assess 
trainees response to 
scenarios 
 
Possibility to include 
physiological measurements 
 
CPD? 
 
  



Augmented Reality (AR) 

Augmented Reality users can still see the environment around them, but digital 
content is overlaid into their space 

• Teaching / training 

• Medical simulation 

• Virtual consultations 

• Emergency care - avatars 



Holoanatomy 

Holoanatomy 
 
Cleveland Clinic  
Microsoft HoloLens 
 
“Will allow medical students 
to perform holographic 
dissections”  



Echopixel 

Echopixel 
 
Enables a user wearing AR 
glasses to visualize and 
manipulate cardiovascular 
anatomy from standard 
databases  
 
 



AR simulation and consults 



Access to new technologies 

CTCA 
 
CT coronary angiography 
accepted as standard care for 
patients with suspected 
coronary heart disease 
 
Access limited and projected 
increase X3+ in UK 
 
 

Staff and reporting  
 
Limited numbers of 
cardiologists/ radiologists 
 
CT time pressures  
 
 
  



Remote reporting / AI 

Caristo 
 
Perivascular inflammation 
using Fat Attenuation Index 
(FAI) 
 
Strong predictor of 
cardiovascular risk 
 
Replacement for calcium 
score and other risk markers? 
 

Heartflow 
 
Non-invasive assessment of 
fractional flow reserve 
 
Guiding coronary 
intervention 
 
Independence from costly 
trained staff? 
 
 
  



Wearables and data connectivity 

Wearables 
 
Vast increase in connected 
devices 
IOT 
5G networks 
 
What to do with the data? 
 
 
 
  



Feedback and intervention 

The data are interesting 
 
But do they provide value? 
 
Does monitoring make 
someone feel better or live 
longer? 
 
Does monitoring reduce 
health care costs or increase 
them? 
 
Where to access data? 
 
 
 
 
  



Patient centred records 

Silo mentality of multiple health data repositories. Focus needs to switch away 
from the institution / company to the patient 

• Patient as the data controller 

• Portability and connectivity 

• Access to new applications / providers  

• Potential for device / software integration and testing 





Where 
 
Smaller communities 
Less geographically mobile 
Collaboration between 
primary and secondary care 
Smaller number of health 
record systems 
Independent health 
regulators 
 

Providing 
 
Public and professional 
motivation 
Enabling healthier 
populations 
Law review and change 
Stimulating new economies 
‘Walled garden’ or ‘Shored 
garden’ 
 
 

Rapid access to quality-assured, outcome measured clinical research. But how 
and where? 

Testing and validation 

Perhaps 
 
The Island as a platform? 
 





Size - 118.2 sq. km (Area) 
GDP - £4.11 billion 
Population - 102,700 
Airport - 1.5+ Million People 
30+ Destinations 
World-Class Finance Industry 
- 13,000 Financial 
Professionals 
 

Investment in Fibre 
Connectivity, 4G 
Digitally enabled population 
Active Tech Community 
Stable, Independent & 
Responsive Government 

Strong Public Finances & a 
Competitive Tax Base 
World-Class Data Centres & 
Extensive Telecoms Network 
Privacy for R&D 
 

Local government initiative to promote Jersey as a leading digital health testing 
and innovation locality 

#sandboxjersey 









Immersion 

www.immersion.je 



www.heartscreening.co.uk 

Population screening 
DNA database 
Linked to Jersey Care Record 



Conclusions 

The rapid evolution of digital health technologies has created one of the most 
exciting times in history to be in the field of medicine 

 

• Patient centred records 
 

• Patient-driven data generation and genomic revolution 
 

• Personalised, precision based medicine 

• Immersive health technologies  - VR / AR 
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