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TRAUMATIC BRAIN INJURY 
STUDY 2008-2010
VICTORIA HOSPITAL

• Road Traffic accident (2/3 to 3/4 death due 
to head injury)

• Fall (pediatric + adult- alcohol)

• Interpersonal Violence

• Others
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TRAUMATIC BRAIN INJURY

• Magnitude of the problem (statistics)
• Pathophysiology and Mechanism
• Emergency Response (SAMU)
• Accident/ Emergency Dept
• Investigations (Radiology)
• Medical and Surgical Management
• Intensive care unit
• Follow up/Rehabilitation & Support  

services
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STATISTICS
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Road Traffic Accidents in Mauritius STATISTICS



9

STATISTICS
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PEDESTRIANS

Mauritius
• 27 % of total road casualties
• 36 % of death toll (1 in 3)
• Pedestrians’ behavior
• Drivers’ behavior
• UK         = 25 %
• France    = 10 %
• Reunion  = 28 %

TBI_ Mauritius
STATISTICS



11

PEDESTRIANS

• Male = 78 %
• Female = 22 %
• Elderly 60 yrs
• 48 % during night time

TBI_ Mauritius
STATISTICS
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CONCEPT OF PRIMARY & SECONDARY 
INJURY

• All head injuries do not occur at the 
moment of impact (primary injury) but 
rather evolves over the ensuing minutes, 
hours and days (secondary injury)

• This secondary injury can result in 
increased mortality and morbidity
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MECHANISMS OF INJURY

• Forces - static
dynamic

• Injury - primary
secondary

• Effects on - skull 
vascular 
cerebral tissue
cerebro-spinal fluid
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Hematomas

AEDH

ASDH

ASDH

ASDH



20

UNDERSTANDING THE 
PATHOPHYSIOLOGY

• Anatomy
• Monro-Kellie Doctrine
• Langfitt curve
• Cerebral perfusion
• Intracranial pressure
• Cerebral herniation
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RAISED INTRACRANIAL 
PRESSURE

• Monro-Kellie Doctrine :

V total ( κ ) = V blood + V csf + V 
brain
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RAISED INTRACRANIAL 
PRESSURE

• Langfitt Curve

Volume / Pressure Curve
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50 %

30 %

20 %
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RAISED INTRACRANIAL 
PRESSURE

• RATE?

Time frames re. V/P curve

acute vs. subacute vs. chronic
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UNDERSTANDING THE 
PATHOPHYSIOLOGY

• Anatomy
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• Intracranial pressure
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CONSEQUENCE OF RICP

• CPP = MAP - ICP

• MAP related to flow in a tube -
Q =  κ x P x r 4 / 8 L x μ

• Q = 50 ml/100 g brain tissue/min
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ICP TREATMENT THRESHOLD

• ICP treatment at  > 20mmHg (adult)
• Infant ~ 10mmHg
• Child ~ 15mmHg
• Interpretation and treatment based on frequent 

clinical exam
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Cerebral Perfusion Pressure

CPP Treatment Threshold

MAP-ICP=CPP
• Maintain CPP
• > 55 (infant)
• > 60 (1-5yrs)
• > 65 (5-12 yrs)
• > 60 mmHg  (>12 yrs) 2003 revision
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MANNITOL

• 20% solution in boluses 
(0.25 - 1.0 g/kg)

• ICP falls within 5-10 
minutes

• Maximum effect +-60 
minutes

• Total effect lasts 3-4 hours

• Osmotic diuretic
• Plasma expansion decreased 

blood viscosity RHEOLOGY
• Reduces RBC rigidity
• Free radical scavenger
• May reduce CSF production

•Dehydration and hypotension
•Expansion of an intracranial haemorrhage
•Electrolyte disorders hyperkalaemia
•Hyperosmotic pre-renal renal failure
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Hypertonic saline

Increasingly used as alternative to mannitol
Conc. Varies 1.7 % - 29.2 %
↓ cerebral oedema
↑ CBF (↓ endothelial cell volume)
↓ RBC size, ↑ capillary lumen
↓ ICP in patients refractory to mannitol
1-2 ml/kg/hr (2, 3 & 7.5 % solutions)

Shackford et al,J Neurosurg 1992; 76 : 91-8
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VENTILATION

• SpO2 < 90%, or  < 7.9 kPa (60 mm Hg) → poor outcome

• PaCO2 →  cerebral vessel caliber

• 1st 24 hours after TBI  :  ↓  CBF

• Aggressive  ↓ PaCO2 can worsen ischaemia

• HYPERVENTILATION : ICU - BASED .  PaCO2 4.5 – 5 kPa
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Hernation syndrome
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Raised intracranial pressure

• Cerebral herniation syndromes 

sub falcine
tentorial
foraminal
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SIGNS OF CEREBRAL 
HERNIATION

• Fixed dilated pupils
• Asymetric pupils
• Extensor posturing
• ↓ GCS
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MEDICAL & SURGICAL MANAGEMENT

• Step ladder treatment
mannitol, ventilation, ICP monitoring, 
EVD (CSF diversion),  hypothermia   
(barbiturate coma), antiepileptics, steroids

Surgery
Burrhole, Craniectomy, Craniotomy, 
decompressive craniotomy
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OBSERVATIONS
• GCS and variants

pros 
cons

• Time relationships
• Lateralisation
• Focal
• Non-specific
• BP
• Arterial oxygenation
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Secondary injury may be due to 

↑ ICP
hypotension
hypoxia
hyperpyrexia 
hypocapnoea
hypoglycaemia
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Hypoxia Shock
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ICP and GOS
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CONCEPT OF GOLDEN HOUR

• Roadside to A/E dept
Emergency response time- 15-22 mins (SAMU)

A/E to Operation room
?
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AEDH GUIDELINES :

VOLUME            > 30 CC
MIDLINE SHIFT > 5 MM
THICKNESS       > 15 MM

REQUIRE CRANIOTOMY +
EVACUATION OF HAEMATOMA

ASDH

THICKNESS       > 10 MM
MIDLINE SHIFT  > 5 MM
DROP IN GCS BY 2 POINTS OR MORE     
ICP  > 20 mm Hg
PUPIL DILATES
REQUIRE CRANIOTOMY

if gcs < 9, icp monitor placed

ICH / CONTUSION GUIDELINES : 

GCS 6-8, frontal/temporal lesions > 20 cc+ mls
≥ 5 mm

AND/OR  cisternal  compression 

GCS 6-8 , lesion > 50 cc

smaller lesions, dropping GCS, refractory ICP

NEED CRANIOTOMY

BTF GUIDELINES
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RESUSCITATION OF THE BRAIN

• Preservation of cerebral Perfusion and 
Oxygenation 
are the first priorities in managing 
patients with Traumatic Brain Injuries
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The two H

Hypoxemia O2 Saturation <90 %
– Cyanosis, apnea, Pa O2 <60 mm Hg

Hypotension Systolic < 90 mm Hg
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TOC



60SAMU  EMERGENCY RESPONSE
VICTORIA HOSPITAL

TRAUMATIC BRAIN INJURY 
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EMS staff  : continuously assess & 
aggressively treat hypotension & hypoxia

Secure airway in GCS ≤ 8

Routine hyperventilation : to be avoided
Use if signs of cerebral herniation : 

- dilating pupil, 
- extensor posturing

Remove the patient from
a hazardous situation 
Airway care with 
c-spine immobilisation
Breathing , Circulation

ON THE SCENE
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SAMU CONTROL ROOM
VICTORIA HOSPITAL



63

SAMU CONTROL ROOM
VICTORIA HOSPITAL
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Accident/Emergency  dept
-Victoria Hospital(Resuscitation)

• Casualty medical officer
• Surgical Resident Medical Officer
• General surgeon
• Neurosurgeon
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ACCIDENT EMERGENCY THEATRE
VICTORIA HOSPITAL
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REANIMATION ROOM
VICTORIA HOSPITAL



67

REANIMATION ROOM
VICTORIA HOSPITAL
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Intensive Care Unit (VH)

• ICP (Intra-cranial pressure monitoring)
• Ventilation
• Neurological observations
• Neurosurgical personnel
• ICU residents
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GENERAL ICU
VICTORIA HOSPITAL 
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Investigations

• X Rays
• CT scan
• MRI

Transportation of patient (intubation, monitoring)
Secondary head injury (hypoxia, hypotension)
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CT SCAN VH
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MRI VH
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• The examination and imaging will 
tell you where it is ;

but,

• The history will tell you what it is .
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AEDH
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ABC-CSPINE
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80OPERATING THEATRE
VICTORIA HOSPITAL



Detect evolving SOL
ICP an independent predictor of outcome
ICP monitoring use :  ↑ 32 % in 1995

78 % in 2005

ICP   monitoring

Increased ICP

Normal   <15 mmHg
Elevated >20 mmHg
Severe    >40 mmHg
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SCALP INCISION
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BURRHOLE
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ICP CATHETER
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LICOX
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Licox®

• Is a form of multi-modality monitoring.
3 parameters are measured through  one burr hole

• ICP 
• Temperature 
• O2 – parenchymal brain tissue oxygenation (PbtO2)
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LICOX

Brain Tissue Oxygen  (Pbt02)

• Normal: 20-35 mm Hg
• Risk of death increases

• < 15 mm Hg for 30 minutes
• < 10 mm Hg for 10 minutes

• PbtO2 < 5 mm Hg 
• high mortality

• PbtO2 < 2mm Hg 
• neuronal death Recent studies have shown reduced

mortality rate in patients with severe
traumatic brain injury treated with brain
tissue oxygen monitoring.
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• Principle of microdialysis
• glucose
• lactate
• pyruvate
• glycerol
• lactate/pyruvate ratio

MICRODIALYSIS



Microdialysis
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TRAUMATIC BRAIN INJURY
COMMUNUITED SKULL FRACTURE
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TRAUMATIC 
BRAIN INJURY
DEPRESSED 

COMMUNUITED
SKULL BONE

FRACTURE WITH 
UNDERLYING

BRAIN
CONTUSION
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TRAUMATIC BRAIN INJURY
COMMUNUITED SKULL FRACTURE
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Elevation of depressed 
Fractures &
Cranioplasty

VH SEPT 2011

TRAUMATIC BRAIN INJURY
22 yr old male patient  fell from a height
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THE ROLE OF DECOMPRESSIVE 
CRANIECTOMIES
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THE ROLE OF DECOMPRESSIVE CRANIECTOMIES
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THE ROLE OF DECOMPRESSIVE 
CRANIECTOMIES
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DECOMPRESSIVE CRANIECTOMIES
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Abdominal wall
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BONE FLAP
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BONE STORED IN ABDOMINAL 
WALL
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REPLACEMENT OF BONE FLAP
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SKIN CLOSURE
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HEAD PROTECTION



116OR-VICTORIA HOSPITAL
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WHO CARES?
HEAD INJURY IS PREVENTABLE!
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FIRST COME FIRST SERVED
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TRAUMATIC BRAIN
INJURY 

IS LARGELY 
PREVENTABLE
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TRAUMATIC BRAIN  INJURY IS LARGELY PREVENTABLE
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Thank you


