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WHAT IS THE BRAIN?
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The Brain

• Cortical areas (surface layers called “grey matter”)
• Sub cortical areas (deep structures of the brain called “white
matter”)
• Blood vessels

• Brain cells that make up neural pathways: the pathways
send signals across the brain which
determine behaviour
• Cerebellum and Brain Stem
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What Happens in a Traumatic Brain Injury?
• TBI is caused at least initially by outside force.
• Complications often follow including:
• Reduced oxygen to the brain through blood (or
vomit) blocking an airway or serious blood loss
(thus reducing the flow of oxygenated blood to the
brain)
• Bleeding, bruising or swelling in the brain because
blood clots have developed
• A traumatic brain injury can be seen as a chain of
events beginning with the impact (which can be
termed as closed, open/penetrating or crush injury)
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Brain trauma
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How do we know how bad the injury is?
• Glasgow Coma Scale (GCS)
• Length of Loss of Consciousness (LoC)
• Post Traumatic Amnesia (PTA)
• Positive Neuroradiology
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Definitions of PTA
• The interval during which the patient is
confused, amnesic for ongoing events and likely
to show a behavioural disturbance
• The interval from the injury until the patient is
orientated and can form and later recall new
memories
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Why measure PTA?
• Length of PTA is a more reliable indicator than coma
duration or admission GCS in terms of predicting
cognitive outcome / long-term cognitive status
• The greatest accuracy is in using PTA as a continuous
variable (Ponsford et al, 2016) where it is the
strongest predictor of both productivity and
functional outcome
• If a patient is in PTA, there is no point in undertaking
cognitive assessment or therapeutic treatment as the
results would not be valid or reliable and the
intervention would not be retained.
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Problems with measuring PTA
• Patient may have no memory for the accident but be fully
orientated (Ruff et al, 2009). “Beware the orientated amnesiac”
(Symonds & Russell, 1943)
• Analgesia can induce memory “gaps” – even in patients with no
underlying brain injury (McCarter et al, 2007; Kemp et al, 2010)
• Patient may have full recall but be acutely stressed and appear
forgetful or disorientated (Ruff et al, 2009)
• Staff may not administer WPTAS consistently (inter-rater reliability)
or not according to standardised instructions (intra-rater)
• Patient may be aphasic or lack the ability to communicate reliably
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Adapted from Baxendale et al (2019)
Classification systems for determining the severity of head injury
GCS score

L o C*

PTA*

Abnormal Structural
Imaging

Severe

3-8

>24 hrs

>24 hrs / >7 days

present

Moderate

9-12

30 mins to 24
hrs

30 mins to 24 hrs
>24 hrs
1-7 days

present

Complicated
Mild

13-15

<30 mins

<30 mins

present

13-15
(after 30
mins)

<30 mins

<30 mins
<24 hrs

Not present

15

None

None

Not present

Mild

No brain injury

*Different ranges depending upon classification system used
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Mayo Traumatic Brain Injury (TBI) Classification System
A.

Classify as Moderate–Severe (Definite) TBI if one or
more of the following criteria apply:
1.

Death due to this TBI

2.

Loss of consciousness of 30 min or more

3.
4.

5.

B.

If none of Criteria A apply, classify as Mild
(Probable) TBI if one or more of the following
criteria apply:
1.

Loss of consciousness momentarily to less than
30 min

Post-traumatic anterograde amnesia of 24 h or more

2.

Post-traumatic anterograde amnesia momentarily
to less than 24 h

Worst Glasgow Coma Scale full score in first 24 h
<13 (unless invalidated upon review eg, attributable
to intoxication, sedation, systemic shock)

3.

Depressed, basilar or linear skull fracture (dura
intact)

One or more of the following present:


Intracerebral haematoma



Subdural haematoma



Epidural haematoma



Cerebral contusion



Haemorrhagic contusion



Penetrating TBI (dura penetrated)



Subarachnoid haemorrhage



Brainstem injury

C.

If none of Criteria A or B apply, classify
as Symptomatic (Possible) TBI if one or more of
the following symptoms are present:
1.

Blurred vision

2.

Confusion (mental state changes)

3.

Daze

4.

Dizziness

5.

Focal neurological symptoms

6.

Headache

7.

Nausea
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Neuroimaging……
• Neuroimaging is vital but it has to be the right
imaging that is requested
• Sharp & Jenkins, 2015 – Standard neuroimaging
sequences can miss these problems, although more
advanced techniques such as susceptibility weighted
and diffusion MRI are a more sensitive way of
identifying them
• Yuh et al, 2014 – results support the potential utility of
MRI and DTI in the acute/sub acute stage of acute
mTBI for better classiﬁcation of injury severity
• A CT reporting NAD is not unusual in cases of MTBI.
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Neuroimaging……..
• It is axiomatic that brain structure ≠ function: that
is, there is often an unequal relationship between
clinical presentation and neuroradiological
evidence.
• Bunnage urges caution in that it is yet to be
established, to what extent (imaging
abnormalities) can actually explain the disability
experienced by patients (2013, p.72)
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Functions affected in TBI
• Cognitive effects
• Emotional / psychological effects
• Physical effects
• Neurobehavioural effects
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The effects are like ripples on a pond
• Impact on family / partner / children
• Impact on work / study
• Impact on social relationships
• Impact on mood / outlook
• Impact on self-identity
• Impact on finances
• Impact on “meaningful” life……
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