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Objectives of the Lecture

● Discuss fundamental aspects of neurotrauma within the framework of the global 
impact and the pathophysiological aspects.

● Discuss present trends in the process of diagnosis and decision-making for the 
comprehensive management of TBI based on scientific evidence and expert 
consensus.

● Share transitions from present to future trends in personalized and precision 
approaches that will impact the outcome of TBI patients within an organized care 
system.
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1st Section: Objective 1

“Discuss fundamental aspects of neurotrauma within the framework of the global impact and the pathophysiological aspects”
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Extracting the Stone of Madness 

El Bosco (1475), Museo del Prado, Spain

Trephining in Ancient Peru

Robert Thom (1970), Trowbridge Gallery, Australia



Impact and Global Burden of the Disease
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Global Burden of the Disease and the Human Developing Index
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GBD - 2019
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Latin American BD - 2019
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Neurotrauma is a Global Problem

● Neurotrauma is a global disease. 

● Impact mostly the population between 5 to 45 y/old worldwide

● Low resourced areas (areas where the health system does not 
meet standardized criteria defined by multilateral organizations 
in the area, in terms of infrastructure, human resources or 
technology), are areas where quality of care and best practices 
are not always present (due to the lack of resources). 
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TBI Care in Low Resourced Areas
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Brown JB, Kheng M, Carney NA, Rubiano AM, Puyana JC. Geographical disparity and

traumatic brain injury in America: Rural areas suffer poorer outcomes. J Neurosci Rural Pract

2019;10:10-5



The Neurosurgeon and the Organized Trauma Care System
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Quality of Care and Guided Care Therapies in Neurotrauma
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Performance of Providers for Working Within Organized Care Systems
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Understanding the Context In 

Which You Lead is Crucial !!



Performance of Dedicated Specialists in Trauma Care

● Sub-specialized physicians generate a context of knowledge with high levels of skills 
and experience through the management of significant volumes of patients, BUT 
SPECIALLY in places where academia, research and the concentration of resources and 
equipment lead to better decision making and multidisciplinary integration with other 
concurrent specialties.
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Evolution of Basic Concepts in Neurotrauma

● Traditionally, within the classic scheme of understanding traumatic brain injury, two concepts have been 
used:

○ Primary Injury: damage to bone, vessels and neural tissue because of an external mechanical force.

○ Secondary Injury: processes after the primary injury that include physiological alterations (inflammatory, neurochemical, 
metabolic) in the brain tissue.
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Namjoshi DR, Good C, Cheng WH, Panenka W, Richards D, Cripton PA, Wellington C: Towards clinical management of traumatic brain injury: a review of models and mechanisms from a biomechanical perspective. Dis Model Mech. 2013: 6(6), 1325-1338

Greve MW,  Zink BJ: Pathophysiology of Traumatic Brain Injury,  Mount Sinai J of Medicine, 2009: 76:, 97-174

Prins M, Greco T, Alexander D, Giza CC. The pathophysiology of traumatic brain injury at a glance. Dis. Model Mech. 2013: 6(6); 1307-1315.



Evolution of Basic Concepts in Neurotrauma

● These models of understanding TBI concepts emerged from works at the early research laboratories in 
physiology and monitoring of brain injury in the 50s and 60s in Europe.
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Nils Lundberg, 1959 (ICP)

Sweden

Niels Lassen, 1962 (CBF)

Denmark

Bo Siesjö, 1962 (Cerebral Metabolism)

Sweden

Nordstrom CH, Nielsen TH, Jacobsen A. Techniques and strategies in neurocritical care originating from southern Scandinavia. J. Rehab. Med. 2013: 45; 110-117.



Neuroproteomics In Neurotrauma
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Ottens et al. Neuroproteomics in Neurotrauma. Mass Spectrometry Reviews, 2006, 25, 380– 408

Dadas A et al. Improving the clinical management of traumatic brain injury through the pharmacokinetic modeling of peripheral Blood biomarkers. Fluids and Barriers 

of the CNS, 2016: 13(21): 1-12



Neurodegradomics in Neurotrauma

18



The Era of Biomarkers in TBI
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Bogoslovsky T, et al. Fluid biomarkers of Traumatic Brain Injury and Intended Context of Use. Diagnostics (Basel), 2016: 6(4),

37-41.
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Wilson MH, Ashworth E, Hutchinson PJ; British Neurotrauma Group. A proposed novel traumatic brain injury classification system - an overview and inter-rater reliability
validation on behalf of the Society of British Neurological Surgeons. Br J Neurosurg. 2022 Oct;36(5):633-638
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Conectomics In Neurotrauma
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Kraft RH, McKee PJ, Dagro AM, Grafton ST. Combining the finite element method with structural connectome-based analysis for modeling neurotrauma: connectome 

neurotrauma mechanics. PLoS Comput Biol. 2012;8(8):e1002619

Connectomics is a hybrid discipline resulting from the fusion of neuroimaging acquisition and analysis techniques 
based on resonance sequences with network theory. 
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Connectomics in Neurotrauma
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Section 2: Objective 2

“Discuss present trends in the process of diagnosis and decision-
making for the comprehensive management of TBI based on 
scientific evidence and expert consensus”.
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Guidelines for the Management of Severe Traumatic Brain 

Injury. Neurosurgery, 2016. 

Consensus statement from the International Consensus Meeting on the Role 

of Decompressive Craniectomy in the Management of Traumatic Brain Injury : 

Consensus statement. Acta Neurochir (Wien). 2019 Jul;161(7):1261-1274
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Evidence Based Clinical Practice Guidelines
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Difficulties in Knowledge Transferability and Applicability
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Expert Consensus: Filling Gaps in Evidence
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Consensus Based – Algorithm: Management of TBI with 
Polytrauma in Middle/High Resourced Settings
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Consensus Based - Flowchart: 
Management of TBI in Absence of Neurological Surgery Services 
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Consensus Based Protocols: 
TBI Care Guided by Clinical Exam and CT
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CONSENSUS Based Algorithm:  TBI Care Guided by Clinical Exam, CT and Invasive ICP Monitoring
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CONSENSUS Based Algorithm:  
TBI Care Guided by Clinical Exam, CT and Invasive ICP Monitoring + Invasive Brain O2 Monitoring
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Consensus Based Protocols: BOOTStrap 
Stratified Protocols for TBI Care at EMS/ER/OR and ICU
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J Neurosci Rural Pract 2020;11:7–22
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Care Pathways: What do we have until now?

• Evidence/Consensus Based Guidelines in Different Countries with Different 
Questions and Different Resources

• Expert Consensus for Specific Topics (Ex.: Craniectomy / Cranioplasty)

• 1 Protocol for Managing Patients with CT and Clinical Examination

• 1 Consensus for Managing Patients with Polytrauma and TBI

• 1 Consensus for Managing Patients with Severe TBI without NQX Service

• 1 Consensus Algorithm for Managing Patients with ICP

• 1 Consensus Algorithm to Manage Patients with ICP/PTiO2

• 1 Consensus Based Set of Protocols for Different Levels of Care and Resources
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What is Missing?
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Integration of Innovation for Different Levels of Contexts and Resources
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Innovation for Decision Making
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Compliance and Autoregulation Based Care
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Innovation on Bleeding Detection and Compliance Evaluation
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Section 3: Objective 3

• “Share transitions from present to future trends in 
personalized and precision approaches that will impact the 
outcome of TBI patients within an organized care system”.
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Rubiano AM, Griswold DP, Adelson PD et al. International Neurotrauma

Training Based on North-South Collaborations: Results of an Inter-

institutional Program in the Era of Global Neurosurgery. Front Surg. 2021

Jul 29;8:633774.
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Participating in the Development of Neurotrauma Care Systems
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Reynolds TA, Sawe H, Rubiano AM, Shin SD, Wallis L, Mock CN. Strengthening Health Systems to Provide Emergency Care. In: Jamison DT, Gelband H, Horton S, et 

al., eds. Disease Control Priorities: Improving Health and Reducing Poverty. 3rd ed. Washington (DC): The International Bank for Reconstruction and Development / The 

World Bank; November 27, 2017
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Comparative – Effectiveness Cohort Studies
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Clinical Registries for CE Studies in LMICs

https://www.latinotbi.com/
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https://www.latinotbi.com/
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Specialized Neurotrauma Training Programs in LMICs
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CME Programs Integrating Neurotrauma Systems Concepts
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Global Neuro Foundation – Neurotrauma Track
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