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Introduction and Aim of The Work,

Introduction

Traumatic brain injury (TBI) is defined as a functionally
significant disruption of brain function manifested as
immediately apparent cognitive or physical impairments that
result from blunt or penetrating trauma or rapid acceleration or
deceleration forces. This definition excludes lacerations or
contusions of the face, eye, or scalp, and fractures of facial
bones alone. Additionally, injury to the brain resulting from
birth trauma, hypoxic-ischemic (anoxic), inflammatory, toxic,
or metabolic encephalopathies, primary ischemic or
hemorrhagic strokes, seizure disorders, intracranial surgery,
and cerebral neoplasms also are outside the definition of TBI

(David and Thomas ,2008).

TBI has a dramatic impact on the nation’s health: it
accounts for 15—-20% of deaths in people aged 5-35 yr old,
and is responsible for 1% of all adult deaths (Jennett and
MacMillan, 1981). Approximately 1.4 million people in the
UK suffer a head injury every year resulting in nearly 150
000 hospital admissions(Hodgkinson et al., 1994) . Of these,
approximately 3500 patients require admission to ICU.

The overall mortality in severe TBI, defined as a post-
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resuscitation Glasgow Coma Score (GCS) <8, is 23%

(Hyam et al., 2006).

In addition to the high mortality, approximately 60% of
survivors have significant ongoing deficits including cognitive
competency, major activity, leisure and recreation (Dikmen et
al., 2003). This has a devastating financial, emotional, and
social impact on survivors left with lifelong disability (Helmy

et al., 2007).

The principal mechanisms of TBI are classified as (a)
focal brain damage due to contact injury types resulting in
contusion, laceration, and intracranial haemorrhage or (b)
diffuse brain damage due to acceleration/deceleration injury
types resulting in diffuse axonal injury or brain swelling

(Nortje and Menon, 2004).

Outcome from head injury is determined by two
substantially different mechanisms/stages: (a) the primary
insult (primary damage, mechanical damage) occurring at
the moment of impact. In treatment terms, this type of
injury 1s exclusively sensitive to preventive but not
therapeutic measures. (b) The secondary insult (secondary
damage, delayed non-mechanical damage) represents
consecutive pathological processes initiated at the moment of

injury with delayed clinical presentation. Cerebral ischaemia
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and intracranial hypertension refer to secondary insults and,
in treatment terms, these types of injury are sensitive to

therapeutic interventions (Werner and Engelhard , 2007).
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Aim of the work

Understanding the pathophysiology after TBI

for adequate and patient oriented treatment.

Importance of monitoring the injured brain to
enable the detection of harmful physiological
events before they cause irreversible damage to

the brain.




Pathogenesis of traumatic brain injury (1BI)

Pathogenesis of Traumatic Brain
Injury (TBI)

Classically, TBI is thought to have at least two phases.
The first or initial injury occurs as a direct result of the
primary traumatic event. A second injury phase occurs from
multiple neuropathologic processes that can continue for days

to weeks after the initial insult (Geoffrey and Scott ,2008).

Primary injury

Primary injury is immediate and not amenable to
treatment. If severe, death can occur almost instantaneously.
Typically, the damage that occurs from this primary phase is
often complete by the time medical care can be instituted

(Bledsoe and Li, 2005).

There are two classical types of head injury: closed head
injury (CHI) and penetrating TBI. In CHI, direct impact of
neuronal tissue against the bony vault, and shearing of
neurovascular structures from rotational or rebounding forces,
results in cell damage at the cell body and axon level. In the
United States, most CHI is caused by motor vehicle
accidents.Other causes are falls, sporting event injuries, and

assault. Motor vehicle accidents, which are high-speed
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