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Objectives of the Lecture

Discussfundamental aspectsof neurotrauma within the framework of the global
Impactandthe pathophysiologicahspects

Discusspresent trends in the processof diagnosisand decisionmaking for the
comprehensive management of TBI based on scientific evidence and expert

consensus

Share transitions from present to future trends in personalizedand precision
approachesthat will impact the outcome of TBI patients within an organizedcare
system
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Extracting the Stone of Madness Trephining in Ancient Peru
El Bosco (1475), Museo del Prado, Spain Robert Thom (1970), Trowbridge Gallery, Australia

oDiscuss fundamental aspects of neurotrauma within the framework of the global impact and the pathophysiologicat aspects
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Impact and Global Burden of the Disease

NS

@"’\‘@‘ Global, regional, and national burden of traumatic brain
- injury and spinal cord injury, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016

m GBD 2016 Traumatic Brain Injury and Spinal Cord Injury Collaborators* Lancet Neurol 2019; 18: 56-87

Estimating the global incidence of traumatic brain injury

Michael C. Dewan, MD, MSCI,'? Abbas Rattani, MBe,'* Saksham Gupta, BA,*

Ronnie E. Baticulon, MD,* Ya-Ching Hung, MD, MPH,' Maria Punchak, MSc,'* Amit Agrawal, MCh,
Amos O. Adeleye, MBBS,** Mark G. Shrime, MD, MPH, PhD,'** Andrés M. Rubiano, MD,""

Jeffrey V. Rosenfeld, MD, MS'>-* and Kee B. Park, MD' J Neurosurg Agril 27, 201¢

Incidence of TBI
from Road Traffic Collisions

Worldwide TBI Burden

i
of 3

VR-US/Can 46 Ty ¥ " |
» i
AMR-L 58 1 :
58 i

AR | 179 N %
R I 3 3

Age standasdand wcdence (per 196000)
o9 O &by
@ %0359 @ xo9
Doy W@kods
O o5y W0

————————
o "
00 5.0 10.0 200

Number of Cases/Year (in Millions) =

Anual Incidence (per 100,000 peopie)




Global Burden of the Disease and the Human Developing Inde;
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Neurotrauma Is a Global Problem

5 Neurotrauma is a global disease.
5 Impact mostly the population between 5 to 45 y/old worldwide

5 Low resourcedareas(areaswhere the health systemdoes not
meet standardizedcriteria defined by multilateral organizations
In the area, in terms of Infrastructure, human resourcesor
technology),are areaswhere quality of care and best practices
are not alwayspresent(dueto the lackof resources)



TBI Care In Low Resourced Areas

GEOGRAPHIC AND
ENVIRONMENTAL FACTORS

‘ontext-specific challenges and
onsiderations when conducting
research in these settings

RESEARCH CHALLENGES
AND CONSIDERATIONS

Context-specific challenges and
considerations when conducting
research in these settings

FINANCIAL SHORTAGES
w

Lack of finances causing
difficulty, obstacles and
constraints to strengthening
individual, group, national or
societal welfare, economic
growth or efficiency

— UNRAVELLING
LOW-RESOURCE

SUBOPTIMAL HEALTHCARE
SERVICE DELIVERY
Healthcare Service delivery is
inconsistent and suboptimal across
the socioecological model

o

HUMAN RESOURCE
LIMITATIONS

Lack of available different kinds of
clinical and non-clinical staff
responsible for public and individual

SETTINGS

~
INFLUENCE OF BELIEFS -
AND PRACTICES

health intervention

cultural and i

beliefs and parctices may influence

halthcare-seeking behaviors,

perceptions of healthcare and inform

healthcare practices

~ ] '
- & PAUCITY OF KNOWLEDGE

A lack of knowledge, education,
training, understanding and
translation of concepts across and
through the socioecological mode!

\ UNDERDEVELOPED
INFRASTRUCTURE

Lack of development of the
fundamental physical and
— organizational resources,
facilities and systems serving a
country, city, or other area,
including the services and
facilites necessary for it to
function. This may include public
and private physical
improvements such as roads,
railways, bridges, tunnels, water
supply, sewers, electrical grids,
and telecommunications
(including Internet connectivity
and broadband speeds)

e

RESTRICTED SOCIAL RESOURCES
Social resources are defined as any concrete
or symbolic item that can be used as an object
of exchange among people. Examples of
social resources include both tangible items
such as information and goods, and less
tangible concepts such as love/affection and
accepted status within society. This theme
refers to the lack of or restriction in available
social resources

Original Article

Geographical Disparity and Traumatic Brain Injury in America: Rural
Areas Suffer Poorer Outcomes

Joshua B Brown, Marin Kheng'~, Nancy A Carney’, Andres M Rubiano’, Juan Carlos Puyana’

Department of Surgery,
Division of Trauma and
General Surgery, University

of Pittsburgh Medical Center,

"University of Pittsburgh
School of Medicine,
*University of Pittsburgh
School of Public Health,
*Department of Critical Care
Medicine and Surgery,
Global Health, Division

of Trauma and Surgery,
University of Pittsburgh,
Pittsburgh, PA, *Department
of Medical Informatics

and Clinical Epidemiology,
Oregon Health and Science
University, Portland, OR,
USA, ‘Fundacion Meditech,
Universidad EI Bosque,
Bogota, Colombia
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Van Zyl C, Badenhorst M, Hanekom S, et al Unravelling ‘low-resource settings’: a systematic scoping review with qualitative content analysis. BMJ Global Health 2021;6:e005190.
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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 10

2019;10:10-5



The Neurosurgeon and the Organized Trauma Care

JOURNAL OF NEUROTRAUMA
Volome 13, Number 11, 1996
Mary Ann Licbent, Inc

Neurotrauma Care and the Neurosurgeon: A Statement

This letter 10 the editor concerning trauma care is a mod-
fication of a similar report issued by the California Assocation
of Neurological Surgeons and published in the Neurosurgical
Forum in the October, 1986, ssue of the Journal of Newro-
surgery. — Editor.

To Tue EDITOR: A statel garding 3
care and the neurosurgeon was developed over the past
several months with the efforts of a large number of
neurosurgeons. It reflects organized neurosurgery’s po-
sition on neurotrauma at this time. We think that this
information deserves widespread distnbution and also
needs 1o be published in a permanent repository where
it can be referred to at some future date. The state-
ment was prepared by the Joint Section on Trauma of
the Amernican Association of Neurological Surgeons
(AANS) and the Congress of Neurological Surgeons
(CNS). It has been adapted from a California Associa-
tion of Neurological Surgeons paper’ and has been
endorsed by the AANS and ONS governing bodies

Lawrence H. Prirs, MD.

Chairman, Joint Section on Trauma of the AANS and ONS
Romery G. Osemans, M.D.

President, AANS

DoNaLp O Quist, M.D.

President. ONS

J. Neurosurg. / Volume 67 7 November. 1987

Trauma Systems and the Neurosurgeon

1. RECOMMENDATIONS

A. Standards

The neurosurgeon and neurotrauma care system
design.
Pitts Lb -

Publ 1988 - g « Clinical

gery

Neurotrauma and trauma systems.

L_Pits - Published 1995 « Medicine + New

Optimal trauma care, including that for head and spinal cord injury, requires system organization and adoption
throughout the United States and the world. Neurosurgeons play an essential role in system design and
development in addition 1o treating neurotrauma patients. Areas of neurosurgical involvement include defining
prehospital triage and treatment guidelines, emergency department evaluation and therapy, operative management,
and active involvement in the critical care and acute hospital settings. Collaboration among all members of the
trauma team is essential 10 ensure the best possible outcome for patients with traumatic injuries. Collapse

Brain Injury, March 2013; 27(3): 262-272

Strengthening neurotrauma care systems in low and middle

income countries

There are insufficient data 10 support a treatment

Standard for this topic.

B. Guidelines

ANDRES M. RUBIANO'?, JUAN C. PUYANA™*, CHARLES N. MOCK>®,
M. ROSS BULLOCK’, & P. DAVID ADELSON®

All regions in the United States should have an orga-

nized trauma care system

C. Options

Table 1. Requirements to consider for a neurotrauma centre to offer optimal care of the patient [14].

As delineated in the Amencan College of Surgeons
Committee on Trauma Resources for Optimal Care of the
Injured Patient: 1993." neurosurgeons should have an or-
ganized and responsive system of care for patients with
neurotrauma. They should initiate neurotrauma care plan-
ning. including prehospital management and triage, main-
tain appropriate call schedules, review trauma care
records for quality improvement, and participate in
trauma education programs.

Minimum requirements for a reference neurotrauma care centre

R

Computed Tomography available 24 hours a day.

Neurosurgeon available 24 hours a day (time of on call arrival less than 15 minutes).

Immediate availability of operating room.

Immediate availability of intensive care unit with an intensive care physician. *(Neuromonitoring is recommended)
Availability of other specialties for advanced care of trauma patient (general surgery, orthopaedic surgery, plastic surgery, etc.).

Syste
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Quality of Care and Guided Care Therapies in Neurotrauma
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REST PRACTICES IN RES O R

THE MANAGEMENT
OF TRAUMATIC
BRAIN INJURY

National Guidelines

for the Management of

Traumatic Brain Injury

Neurotrauma Society of India Editors.
(An NTSI-NS! Initiative) Mathew

Joseph
Sumit Sinha

Dhaval Shukla
V.D. Sinha

COMMITTEE ON TRAUMA
AMERICAN COLLEGE OF SURGEONS

Guia de Practica Clinica

Para el diagndstico y tratamiento
de pacientes adultos con trauma
craneoencefalico severo
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On the Revision (2 Edition) of the
Guidelimes for the Treatment o
Management of Severs Head Injuries
The Gubdelinmn (o0 the Trostment and Masageement
o Severs Mo 1a w .

Noaral Mind O (Takyo! 32, 1- 38, 3012

Guidelines for the Management of Severe Head Injury,
2nd Edition
delines from the Guidelines C
on the Management of Severe Head Injury,
the Japan Society of Neurotraumatology

The gl wre

iy appoened by the Japun N at Socwty

Members of the Guidelines Commities on the Mansgement of Severn Hoad
Injury contributed 10 the 2nd Japanese version
Chairman Minors SIOGEMOR!
Members Toabiaki AW, Tobra ARUGA, Takeki OGAWA. Hisoshi OKUOEEA,
Pemichi ONO, Takehisde ONUMA. Yoichi KATAYAMA,
Nobayuki KAWAL Tatsuro KAWAMATA. Eiff KOIMURA,
Toshisuke SAXAKL, Tetsuys SAKAMGTO, Tatsuya SASAKL
Akira SATO. Toshiyuks SHOGAL Katsul Steisea, Kazoo SUCIURA,
Yoshio TAKASATO, Tekashi TOKUTOMI, Hireki TOMITA,
Leumi TOVODA. Seigo NAGAD. Hiroshi NAKAMURA.
Youngs00 PAXK, Mitsusoel MATSUMAR, Tamotss Mixi,
Yaseabi MIvAKE, Hisayuki MUxal, Shigeyuki MURAKAM!,
Akira YAMAURA, Tarumi YAMARL, Kazuo YAMADA, and
Teubidi YosMIMINE

Yorsword
I 19, the Gudeinns Commition on the Munagoment of Sevres Wond fniury wes ssiablished by the

Thia Eughioh vevsian of the Fad adition of the gubdelios o beboadd bo prommets i omcopes sad woe
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Performance of Providers for Working Within Organized Care Systems

Krijgsheld et al. BMC Health Services Research  (2022) 22:149 .
https://doi.org/10.1186/512913-021-07357-5 BMC Health Services Research

RESEARCH ARTICLE Open Access

- . |®
Job performance in healthcare: a systematic ===
review

Table 7 Factors affecting job performance on the macro-, meso-, and micro-levels

Marcel Krijgsheld""®, Lars G. Tummers' and Floortje E. Scheepers’ Level Factors that positively affect performance

Factors that negatively affect performance

Macro (organisation) Organisational support
Organisational structure
Involved organisational culture
Meso (management/team) Team structure
Perceived interdependence

Understanding the Context In Social supports
Wthh YOU Lead |S CrUC|al ” Micro (individual) Work engagement

Toxic climate/culture

Abusive supervision

Turnover of high-performing employees
Abusive supervision

Limited resources

Heavy workloads

Dissatisfaction with co-workers

Low emotional intelligence

Role clarity Machiavellianism
Autonomy Burnout
Skills and level of education
Personal characteristics (openness to change, extraversion,
eagerness, and creativity)
Task performance Has a direct relationship to an organisational technical core and refers to direct or indirect activities that are formally part of a worker's job
Contextual performance Maintains the broader organisational, social, and psychological environments in which a technical core must function
Adaptive performance The extent to which an individual adapts to changes in work systems or work roles
Counterproductive work behaviour Behaviour that is harmful to the well-being of an organisation

13



Performance of Dedicated Specialists In Trauma Ca

TABLE 5. Overall Mortality According to Level of ACS
Trauma Center Designation

Cochrane  Trustede e Adjusted
Library R St b b ACS Level Unadjusted Mortality OR* (95% CI) P Value
I 1253/4948 (25.3%) 0.81 (0.71-0.94)  0.004
. | 408/1393 (29.3%)
[Intervention Protocol)
| 1253/4948 (25.3%) 0.82 (0.75-0.89) 0.000
Organised trauma systems and designated trauma centres for improving T n— 209371306 (28.6%)
outcomes in |l1jured patlents 1 408/1393 (29.3%) 1.0 (0.87-1.15) 0.954
Other (111, 1V, 1685/5913 (28.5%)

not designated)

Michael Mwandril, Barclay Stewart2.3, Timothy C Hardcastle#.5, Andres M Rubiano®, Russell L Gruen? x =
*Adjusted for age (=65 or >65 yr), mechanism of injury (blunt or penetrating),
Y 5

hypotension on admission (systolic <90 mm Hg), injury severity score >25

interval

6 Subspecializegohysiciansgeneratea context of knowledgewith high levelsof skills
and experiencethrough the managementof significant volumes of patients, BUT
SPECIALLYplaceswhere academiayesearchandthe concentrationof resourcesand
equipmentleadto better decisionmakingand multidisciplinaryintegrationwith other
concurrentspecialties

14



Evolution of Basic Concepts in Neurotrauma

Primary Brain Injury
P \

{ \

Activation of biomolecular Cerebral vessel damage
mediators of injury \ /" Opening of BBB

v
Neuronal membrane Increased interstitial

" ; i Injury F
damage fluid and tissue pressure Primary Brain Injury Forces
g wancell | Release of exciatory amino acids
csv Yo {1 NMDA, AMPA and other
| receptor* activation
B *Adenosine
' / k Intracell. signaling  ~.__ \—f o
. N\ \cetyicholine
Cytotoxic Edema—"

Vasogenic Edema i

= C:" \ GABA
@ i:gvgased" Opioid
N
J LG
# Apoptosis, v ,No/

/  Cytoskel. degradation ROS «
& - f

~
“N\.. | Membrane lipid ’/
= peroxidation
v

¥
Production and release of excitatory amino acids,
cytokines, neurotrophins, other mediators of injury

6 Traditionallywithin the classicschemeof understandingraumaticbraininjury, two conceptshavebeen
used

Secondary Brain Injury:
ischemia, brain dysfunction

3 Primarylnjury: damageto bone,vesselsaandneuraltissuebecauseof an externalmechanicaforce.

3 Secondarylnjury: processesafter the primary injury that include physiologicaklterations (inflammatory, neurochemical,
metabolic)in the braintissue

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.
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Evolution of Basic Concepts in Neurotrauma

-

Nils Lundberg, 1959 (ICP) Niels Lassen, 1962 (CBF) Bo Siesjo, 1962 (Cerebral Metabolism)
Sweden Denmark Sweden

0 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.

Nordstrom CH, Nielsen TH, Jacobsen A. Techniques and strategies in neurocritical care originating from southern Scandinavia. J. Rehab. Med. 2013: 45; 110-117.
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Neuroproteomics In Neurotrauma
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Ottens et al. Neuroproteomics in Neurotrauma. Mass Spectrometry Reviews, 2006, 25, 3801 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
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Mondello S, et al. Glial Neuronal Ratio: A Novel Index for Differentiating Injury Type in Patients with Severe Traumatic Brain Injury. J Neurotrauma.
2012;29: 1096-1104.

Zetterberg H et al. Biomarkers of mild traumatic brain injury in cerebrospinal fuid and blood. Nat. Rev. Neurol. 2013:9(4): 201-210.

Dambinova SA: Neurodegradomics: the source of biomarkers for mild TBI. In: Biomarkers for TBI, Chapter 4, pp 66-86. Edited
by Dambinova SA, Hayes RL, Wang KW. London, UK, Royal Society of Chemistry Publishing, 2012.



The Era of Biomarkers in TBI

Mechanism Candidate Serum Biomarkers
Mild TBI Moderate TBI

Vasogenic and cytotoxic events Hsp70, IL-18, IL-6, IL- | Hsp70, IL-1, IL -6, IL-3,

Edema caused by toxic and - 8, VEGF, Claudin-5, | VEGF, Claudin-5, WF,
inflammatory factors VWF, AQP4, MMP9 AQP4, MMP9
$100B, NSE, C-tau NP na%ANRS,E ' | S1008, MBP, NSE, PNF-H,
Juty degeneration Spe :'I 5 ’ e :td’n, SBP' spectrin, SBP

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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0000000

<10mils <10mls <Imm thick 1small 1-2 micro- Slight loss of Mild sulcal
contusion haemorrhages grey/white effacement

10-20mls 10-20mls >Imm thick or 1 Medium or 2-5 micro- Some sulcal Severe sulcal
localised clots 2 contusions haemorrhages effacement effacement

OO

20mis+ (or 20mls+ (or Intra-cerebral/ Large or >5 micro- Complete Effacement
with midline L'vith midline ventricular/ multiple (3+) haemorrhages/ loss of of sulci and
shift shift diffuse blood  contusions Involves brain stem basal cisterns

Wilson MH, Ashworth E, HutchinsonPJ British NeurotraumaGroup A proposednovel traumatic brain injury classificationsystem- an overview and inter-rater reliability
validationon behalfof the Societyof BritishNeurologicaBurgeonsBr JINeurosurg20220ct36(5):633-638
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Conectomics In Neurotrauma

DyNAMIC FINITE TIME EVOLVING STRUCTURAL

ELEMENT ANALYSIS CONNECTOME ANALYSIS

Connectomics is a hybrid discipline resulting from the fusion of neuroimaging acquisition and analysis techniques
based on resonance sequences with network theory.

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
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Section 2: Objective 2

BRAIN TRAUMA FOUNDATION TBI GUIDELINES

Guidelines for the Management of Severe
Traumatic Brain Injury, Fourth Edition

The scope and purpose of this work is 2-fold: to synthesize the available evidence and
to translate it into recommendations. This document provides recommendations only
when there is evidence to support them. As such, they do not constitute a complete
protocol for clinical use. Our intention is that these recommendations be used by
others to develop treatment protocols, which necessarily need to incorporate con-
sensus and clinical judgment in areas where current evidence is lacking or insuffi-
cient. We think it is important to have evidence-based recommendations to clarify
what aspects of practice currently can and cannot be supported by evidence, to
encourage use of evidence-based treatments that exist, and to encourage creativity
in treatment and research in areas where evidence does not exist. The communities of
neurosurgery and neurc-intensive care have been early pioneers and supporters of
evidence-based medicine and plan to continue in this endeavor. The complete
guideline document, which summarizes and evaluates the literature for each topic,
and supplemental appendices (A-) are available online at https://www.braintrauma.
org/coma/guidelines.

KEY WORDS: Severe traumatic brain injury, Adults, Critical care, Evidence-based medicine, Guidelines, Sys-
tematic review

Neurasurgery 0:1-10, 2016 DOI: 10.1227/NEU line.com

Guidelines for the Management of Severe Traumatic Brain
Injury. Neurosurgery, 2016.

Acta Neurochirurgica (2019) 161:1261-1274
https://doi.org/10.1007/s00701-019-03936-y

REVIEW ARTICLE - CONFERENCE REPORT

®

Check for
Consensus statement from the International Consensus Meeting updates

on the Role of Decompressive Craniectomy in the Management
of Traumatic Brain Injury
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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

oDiscusgpresenttrendsin the processof diagnosisand decision
making for the comprehensivemanagementof TBI based on
scientificevidenceand expertconsensus
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Guidelines for the Management of Pediatric Severe
Traumatic Brain Injury, Third Edition: Update of the
Brain Trauma Foundation Guidelines
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Difficulties in Knowledge Transferability and Applicability
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BRAIN TRAUMA FOUNDATION TBI GUIDELINES
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+  An EVD system zeroed at the midbrain
with continuous drainage of CSF may be
considered to lower ICP burden more
effectively than intermittent use.

+  Use of CSF drainage to lower ICP in
patients with an initial GCS5<6 during the
first 12 hours after injury may be
considerad.

Brain
£)) Trauma

studies reviewed, 10 were excluded
because they did not meet the

inclusion criteria for this topic.

*No Class 1 or 2 evidence was

identified; two new Class 3 studies
were included.

« Intracranial Pressure (ICP)
Monitoring (Level 11B):

Guidelines for the Management of
Severe Traumatic Brain Injury

4th Edition
Nancy Carey, PhD. Oregon Health & Science University, Portland, OR
Annette M. Totten, PhD Orogon Health & Science University, Portland, OR
Cindy OReilly, BS Oregon Health & Science University, Portland, OR
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Reviewed for evidence-based integrity and endorsed by the American Association of

the Congress of Surgeons,

*+ Management of severe traumatic
brain injury (TBI) patients using
information from ICP monitoring is
recommended to reduce in-hospital
and 2-week post-injury mortality.

*What is clear from the literature is that
intracranial hypertension is an important
secondary insult after severe TBI, and its
alleviation plays a pivotal role in providing good
patient care to achieve optimal outcomes.

FIENS Webinar 2023

It is important to acknowledge thal clinical practice in
most high-income counlries incorporates multiple
monitoring approaches. As such, trealmenl decisions
are nol made using one scurce of informatien in
isalation.

In low-and- middle-income countries often medical
decisions may be driven by dinical assessment alone.

Therefore, the application of these guidelines will vary
depending upen the medical enviconment in which they
are used.

The Class 1 RCT was conducted in courlies with very
limited pre-hespital care, and where menilors arg not
commen. This has raised concemns about applicability
for some researchers and clinicians.
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Xpert Consensus: Filling Gaps in Evidence

Acta Neurochirurgica
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Consensus BaseglAlgorithm: Management of TBI with
Polytrauma in Middle/High Resourced Settings

SEVERE TBI PATIENTS
with

Picetti et al. World Journal of Emergency Surgery (2019) 14:53 POLYTRAUMA (first 24 hours)

https:/fdolorg/10.1186/513017-019-0270-1 World Jou rmal of
Emergency Surgery

WSES consensus conference guidelines: ®

?ﬁ&gr INTERVENTIONS for BLEEDING CONTROL

monitoring and management of severe e ———

Life Thresatening

A
- MAP = 80 mmHg or SBF > 100 mmHg"! Fupillary Status

adult traumatic brain injury patients with Pl s

- PaC02 35-40 mmHg"™ Brain CT Scan

- PLT > 50.000/mm*
Life Theaatening
Surgical Leson

polytrauma in the first 24 hours T bl

- osmotherapy in case of impending cerebral
haerniation

NOM - Surgical
Brain Injury 8t
Risk of IH

Fdoardo Picetti'”, Sandra Rossi', Fikri M. Abu-Zidan®, Luca Ansaloni®, Rocco Armonda®, Gian Luca Baiocchi®,
Miklosh Bala®, Zsolt J. Balogh®, Maurizio Berardino® Walter L. Biffi°, Pierre Bouzat'®, Andras Buki'"'?,

Marco Ceresoli'™® ", Randall M. Chesnut *, Osvaldo Chiara ®, Giuseppe Citerio'*"”, Federico Coccolini®, A ) J—
Raul Coimbra'®, Salomone Di Saverio'®, Gustavo P. Fraga®™, Deepak Gupta®', Raimund Helbok®, r el -ty
Peter J. Hutchinson®#, Andrew W. Kirkpatrick®®, Takahiro Kinoshita®®, Yoram Kluger®, Ari Leppaniemi®®, T e e }_ e[| ceresonmien
Andrew |. R. Maas™, Ronald V. Maier™, Francesco Minardi', Ernest E. Moore®', John A Myburgh™, s PLTcoun | | SIS AR

David 0. Okonkwo™, Yasuhiro Otomo™, Sandro Rizoli*®, Andres M. Rubiano®™®*, Juan Sahuguillo®®,
EES (if neceasary)
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Consensus Based-lowchart:
Management of TBI in Absence of Neurological Surgery Service

Picetti etal. World Journal of
World Journal of Emergency Surgery 2023, 18(1):5
https:/doi.org/10.1186/513017-022-00468-2 Emergency Surgery
. Ch::)’w COMMUNICATION HUB & SPOKE!Y sw?&ﬁﬁ?ﬁi;gl;ﬁgNTS TELEMEDICINE
Early management of isolated severe ek

traumatic brain injury patients in a hospital 7 e ——
without neurosurgical capabilities: a consensus | MONTORNG: | |+ 5ap» 110 i or P> 60 ik

HOB ELEVATION 30-45° ¢
«  Agpla

and clinical recommendations of the World seoon T | e
SOCiety Of Eme rg ency Su rgery (WSES) > ::géz ::\.rl:nos.::ifmaﬁ#coacuLams DRUGSH

PaCO, 35-38 mmH . (5)
2 B GCS + PUPILS < PLT > 75.000 mm? 4

* PT/aPTT < 1.5 normal control®!
* COAGULATION POC TEST (i.e. TEG, ROTEM)i

Edoardo Picetti'", Fausto Catena’, Fikri Abu-Zidan?, Luca Ansaloni®, Rocco A. Armonda®®, Miklosh Bala’, ) __

Zsolt J. Balogh®, Alessandro Bertuccio®, Walt L. Biffl'°, Pierre Bouzat'', Andras Buki'?, Davide Cerasti'?,

Randall M. Chesnut'*'>'¢, Giuseppe Citerio'”"'8 Federico Coccolini'®, Raul Coimbra®’, Carlo Coniglio?, IN CASE OF NEED of EMERGENT NEUROSURGERY®: | ™~ N a” . DXPERENCEINARWAY
Enrico Fainardi??, Deepak GuptaZ, Jennifer M. Gurney?*2, Gregory W. J. Hawryluk?, Raimund Helbok??, + DIRECT TRANFER in the OR TRANSFER TO THE HUB CENTER ]_ MANAGEMENT AND LIFE
Peter J. A. Hutchinson?®, Corrado laccarino?®, Angelos Kolias*®*', Ronald W. Maier®?, Matthew J. Martin®, * OSMOTHERAMY SUPRORT STRATEGIES
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Consensus Based Protocols:

TBI Care Guided by Clinical Exam and CT

Journal of Neurotrauma, VOL. 37, NO. 11| Original Articles

Consensus-Based Management Protocol

ﬁ normal

(CREVICE Protocol) for the Treatment of Severe

Traumatic Brain Injury Based on Imaging and

Clinical Examination for Use When Intracranial

Pressure Monitoring Is Not Employed

Randall M. Chesnut ] Nancy Temkin, Walter Videtta, Gustave Petroni, Silvia Lujan, Jim Pridgeon, Sureyya Dikmen, Kelley Chaddock,

Jason Barber, Joan Machamer, Nahuel Guadagnoli, Peter Hendrickson, Sergio Aguilera, Victor Alanis, Manuel Enrique Bello Quezada,

Ermitafio Bautista Coronel, Luis Alberto Bustamante, Armando C. Cacciatori, Carlos Javier Carricondo, ... See all authors

Published Online: 21 May 2020| https://doi.org/10.1089/neu.2017.5599

* Unless clinically contraindicated, treatment for SICH should be started in the presence of 21

Major Criteria or 22 Minor Criteria:

* Major Criteria
* CT classification of Marshall Ill or worse

* Compressed cisterns (Marshall DI 111)

* Midline shift >S5 mm (Marshall DI IV)

Minor Criteria

Non-evacuated mass lesion >25 cc

* Glasgow Coma Scale motor score < 4
* Pupillary asymmetry
* Abnormal pupillary reactvity

* Marshall DI Il

F—-__—

CT schedule
| ¢ Initial

o Repeatat2 12 hrs if
initial done at < 4 hrs

* 24 hrs
| * 48hrs
* PRN

h——_——

Treatment may also be considered in other patients at the discretion of the treating physician

18/11/2023
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Marshall Classification of most

recent CT scan

GCS Motor and Pupils

NP = Normal Pupils

AP= Pupils Abnormal, without worsening since

injury
GCs-M 6 GCS-M 5 GC5-M4 | GCS-M1-3
NP | AP NP | AP § NP | AP

During first 24

hours

DI 1-2

EML/DI1-2

EML/DI3

DI 1-2

After about 48 EML / DI 1-2
hours E]
EML/DI3
DI 1-2

After about 72

hours

EML/DI1-2

DI3

EML/DI3

NP

After 72 hours

DI 1-2
EML / DI 1-2

D3

AP

NP

ae [ ne | oap

NP | AP

EML/DI3
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CONSENSUS Based Algorithm: TBI Care Guided by Clinical Exam, CT and Invasive ICP Monitc

SIBICC SEVERE TBI ALGORITHM

FOR PATIENTS WITH ICP MONITORING

Fots s b

Intensive Care Med (2019) 45:1783-1794 PRINCIPLES FOR USING TERS AUTORSGULATION

s S —
-

A management algorithm for patients e :

with intracranial pressure monitoring: the B == =

Seattle International Severe Traumatic Brain - =

Injury Consensus Conference (SIBICC) S==——— M
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CONSENSUS Based Algorithm:
TBI Care Guided by Clinical Exam, CT and Invasive ICP Monitoring + Invasive Brain O2 Monitorir

Intensive Care Med
Mitps//doi.org/10.1007/5001 34.019-05900-x

SIBICC SEVERE TBI ALGORITHM

FOR PATIENTS WITH ICP AND BRAIN TISSUE OXYGEN ITORING

A management algorithm for adult patients
with both brain oxygen and intracranial
pressure monitoring: the Seattle International
Severe Traumatic Brain Injury Consensus
Conference (SIBICC)

Randall Chesnut'“@, Sergio Aguilera®®, Andras Buki*%, Eileen Bulger’, Giuseppe Citerio®’, D. Jamie Cooper’
Ramon Diaz Arrastia'?, Michael Diringer'?, Anthony Figaji'®, Guoyi Gao'®, Romer Geocadin'®, Jamshid Ghajar'7,
Odette Harris'®, Alan Hoffer'?, Peter Hutchinson™, Mathew Joseph?®', Ryan Kitagawa®?, Geoffrey Manley™,
Stephan Mayer™, David K. Menon?, Geert Meyfroidt™, el B. Michael?’, Mauro Oddo™, David Okonkwo™,
Mayur Patel™, Claudia Robertson?', Jeffrey V. Rosenfeld*?*, Andres M. Rubiano® %, Juan Sahuquillo™,

Franco Servadei’’**, Lori Shutter™®, Deborah Stein®, Nino Stocchetti*'*?, Fabio Silvio Taccone™,

Shelly Timmons™®, x

e Tsai”’, Jamie S. Ullman™, Paul Vespa®’, Walter Videtta®, David W. Wright™,

Christopher Zammit®® and Gregory W. J. Hawryluk*"'®
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Results: We established three distinct treatment pr
pies with higher risk. One protocel addresses the managen vlevation when brain oxy
nd addresses management of brain a with normal ICP. The third protocol addresses the situation when
both intracranial hypertension and brain hypc are present. The panel considered Issues pertaining to blood trans:
fusion and ventilator management when designing the different algorithms.
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Consensus Basdeérotocok: BOOTStrap
Stratified Protocols for TBI Care at EMS/ER/OR and ICU



