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Brain trauma- the 
patient’s pathway
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Commonest cause of death under the age of 40 years 
in high income countries

89% of TBI occurs in low and middle income countries

14000 deaths per day from trauma globally

Major cause of morbidity in survivors



What are the un-met needs? 
in high income countries

• Prevention
• Diagnosis and prognosis of concussion
• Non-invasive monitoring of intracranial pressure
• Continuous monitoring of brain chemistry
• Challenges in skull reconstruction
• Traumatic brain injury registry



Prevention



NIHR Brain Injury MedTech Co-operative



NIHR Brain Injury MedTech Co-operative

Development of 3D cranioplasty printing and novel internal sensors

SmartSkull: Sensor-Integrated Smart Wireless Skull-
Monitoring System

Adel Helmy

Collaborative: Cambridge University Hospitals NHS 
Foundation Trust & University of Cambridge 



NIHR Brain Injury MedTech Co-operative

Concussion can occur from: contact sports such as rugby; a 
clinical diagnosis; motorsport- challenge return to safe driving

. 

Monitoring mild traumatic 
brain injury and concussion

‘a complex pathophysiological process 
affecting the brain induced by 

biomechanical forces’ ¹



Un-met needs- LMICS

• Prevention
• Access to hyperacute care and resuscitation
• Access to brain imaging
• Access to neurosurgery
• Intracranial pressure monitoring
• Telemedicine
• Traumatic brain injury registry



1: Mapping traumatic brain injury care

2: Understanding traumatic brain injury care

3: Innovation in traumatic brain injury care 

4: Traumatic brain injury research capacity

Developing technology for low and middle income countries (Themes)



A Global Partnership for a Global Problem
Mapping traumatic brain injury care

Geography, epidemiology, & outcomes

Using an online registry endorsed by the World Federation of 
Neurosurgical Societies, we are seeking to understand the 
volume, case-mix, and neurosurgical practice within our 
partnership and around the world.

Theme 1



Global Neurotrauma 
Outcomes Study (GNOS)
globalneurotrauma.com



Emergency surgery for TBI
• Timely and appropriate surgical intervention for 

TBI – critical 



GNOS Proposal
• The GNOS study aims, for the first time, to 

provide a comprehensive picture of the 
management and outcomes of patients 
undergoing emergency cranial surgery after a 
TBI worldwide. 

• “Snapshot clinician-driven study” methodology 
successfully used by the GlobalSurg 1 project



Objectives
Objective 
• Compare treatment and outcomes for emergency surgery for 
traumatic brain injury (TBI) between high and low Human 
Development Index (HDI) countries 

Methodology
• Multi-centre, prospective observational study
• Any hospital in the world performing emergency cranial surgery 

following TBI can participate
• Every patient receiving emergency surgery for TBI in any 

consecutive 30-day period between October 2018 and April 
2019



A Global Partnership for a Global Problem

Understanding traumatic brain injury care

Complexity, systems, & design

Using a Systems Engineering methodology, we want to 
understand the complexity of improving neurotrauma care in 
low-resource settings, and develop a framework for 
improvement led by local stakeholders.

Theme 2



A Global Partnership for a Global Problem
Innovation in traumatic brain injury care

Technology, clinical practice, & data collection

We are looking to develop innovative technologies and 
practices to improve neurotrauma care, targeting system 
optimisation, risk stratification, surgical intervention, and 
long-term outcome data collection.

Theme 3



Detection of blood clots



Measurement of intracranial pressure



Measurement of intracranial pressure



A Global Partnership for a Global Problem

Traumatic brain injury research capacity

Capacity, output, and training

We intend to map the current research capacity and output 
of our partnership, create a network of institutions engaged 
in international clinical trials, and develop appropriate formal 
research skills training.

Theme 4



Surgical trials- traumatic brain injury

RESCUE asdh CSDH drain
CSDH dex



Technology evaluation

The Surgical Technology 
Evaluation Portal (STEP)

•early engagement with specialist research, clinical and technical experts in the NHS
•efficient development of the device or technology
•safe and high quality research
•access to clinical trials specialists, including the NIHR Clinical Research Network
•support with generation of evidence
•rapid feedback to the innovator or company
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