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Introduction

 Trauma related deaths will be third leading cause of 
death for all age groups. 

 For India road traffic accidents would be a major killer 
accounting for 5, 46,000 deaths 1, 53, 14,000 disability 
adjusted life years with an estimated economic loss of 
around 2% of GDP.

 Most common cause of trauma is road traffic accident. 



Traumatic Brain Injury :

How big of a problem is it?



Road Traffic Accidents ( RTA )

 Lives of 1.2 million men, women and children 
around the world are lost each year, 20-50 million 
are injured or disabled per year, 12,000 disabled 
throughout life.

 India has just 1% of total vehicle in the world but   
India's share of global car accidents is  nearly 10%. 
[Daily Telegraph Sep. 06]



R T A in INDIA 
 The accident rate of 35 per 1000 vehicles in India is 

the highest in the world. The mortality has 
increased from 30 per lakh (1970) to 50 per lakh 
(2002) 

 On India's roads, 95,000 persons died in 2005. 
On an average one person dies every 6 minutes;  
10 are injured in the same time frame [BBC; Sep 
2005] 

 70% the are due to head  and spinal injury



A point to note !

 Parents of teenagers worries about lots of things –
drugs, sex, poor choice of friends. 

 But the activity that causes the most harm to the 
teenagers is none of the above. 

 Motor  vehicle crashes are the leading cause of 
death for 16 to 20 years olds.

DID YOU KNOW THAT….



Primary injury



Use of Helmet 

in sports to 

prevent head 

injury 



Secondary Brain Injury



Mechanisms of injury
Mechanistic Types and Causes of Head Injuries

➢Contact Injuries

 Local Contact Effects

 Remote Contact Effects



Contact Injuries
Skull Deformation Injuries
Local Skull Bending
Skull fracture (linear, depressed)
Epidural hematoma
Coup contusion (bruise)
Laceration

Skull Volume Changes 
Vault, basilar fracture
Contrecoup contusion

Shock wave Propagation
Intracerebral hemorrhage



Head Motion Injuries
Skull Brain Relative Motion

Subdural hematoma

Contrecoup Contusion

Intermediate Coup contusion

Brain Deformation

Concussion syndromes

Diffuse Axonal injury

Intracerebral hemorrhage

Tissue tear hemorrhage



Gunshot Wounds



Primary Head Injury

Clinical Classification of Head Injuries

➢Skull Fractures

➢Focal Brain Injuries

➢Diffuse Brain Injuries



Classification (Contd.) 
➢Skull Fractures

Vault

 Linear

 Depressed

Basilar



Compound Depressed Skull Fractures



Depressed Skull Fractures



Basal Skull Fractures



Classification (Contd.) 
➢Focal Brain Injuries

Contusion
 Coup
 Contrecoup
 Intermediate

Hemorrhage / Hematoma
 Epidural
 Subdural
 Intracerebral
 Petechial



Cerebral Contusions



Epidural Hematoma



Subdural Hematoma



Classification (Contd.) 
➢Diffuse Brain Injuries

Concussion

 Mild 

 Classic

Diffuse Axonal Injury

Other



Concussion

alteration of consciousness without 
structural damage as a result of non 
penetrating traumatic brain injury 



Diffuse Axonal Injury



Diffuse Axonal injury - Neuropathology



Tonsillar Herniation



Tentorial Herniation



Uncal Herniation



What happens at the subcellular level?



Monroe-Kellie Doctrine: Unique to the brain



Autoregulation : Unique to cerebral vasculature



What happens when the brain becomes ischemic?



Secondary deterioration after head injury…



Causes of Diffuse Brain Swelling – “Leaky” ion channels



Ultrastructure of Human cortex, with massive swelling



Volume Pressure Curve and ICP’s



Systemic Manifestations of Head Injury

➢Abnormalities of Water and Electrolyte Homeostasis

➢Other Hormonal Abnormalities

➢Neurogenic Pulmonary Edema

➢Cushing’s Ulcers

➢Myocardial injury – e c g changes, vagus mediated 
Brady arrythmias



Levels of Consciousness



Glasgow Coma Scale
 Eye opening
 Spontaneous
 To speech
 To pain only
 No eye opening


 Best Motor Response
 Obeys commands appropriately
 Localizes to stimulation
 Withdraws from stimulation
 Abnormal flexion response
 Abnormal extension response
 No motor response


 Best Verbal Response
 Oriented and appropriate
 Confused conversation
 Inappropriate words
 Incomprehensible sounds
 No verbal response



Objectives



HEAD INJURY SEVERITY CLASSIFIED BY POST-
RESUSCITATION GLASGOW COMA SCORE



Diffusion Weighted Images in contusions



Blood pressure and oxygenatior



Anesthetics Analgesics and Sedatives



Hyperosmolar Therapies –(1/2 New



Steriods



Antiseizure Prophylaxis

Immediate – within 24 hours of injury



Intracranial Pressure Monitoring Technology

COST RS /- or



Indications for Intracranial Pressure Monitorir



INTRACRANIAL PRESSURE



ICP Control Algorithm



Hyperventilation



Massive decompressive craniectomy and duroplasty-
The most effective current therapy, for high ICP……??



Gun Shot Injuries


