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WHAT
HAPPENS?

Most occur frequently from MVC,
falls, and violence.
Ages 15 to 24, with males 2:1 ratio.
Prevention is best approach.
PRIMARY INJURY
Is the event (which we cannot

alter)
SECONDARY INJURY
Is the subsequent swelling and
bleeding that occurs afterwards

THE BRAIN
CEREBRAL HEMISPHERES
FRONTAL: personality, judgement,
movement, motor speech
PARIETAL: primary sensory area, perception
of pain, proprioception
TEMPORAL: auditory and olfactory centers,
controls hearing, recent memory
OCCIPITAL: vision

FRONTAL LOBE

OCCIPITAL
LOBE

TEMPORAL LOBE

*An injury to any of these areas of the brain can result
in damage or changes to how the brain functions and
how the patient responds

PARIETAL LOBE

THE BRAIN
THE BRAINSTEM
MIDBRAIN: reflex centre for pupillary reflexes
(3rd & 4th CN)
PONS: respiratory control, reflexes mediated by
5th, 6th, 7th, 8th CN, sympathetic control of
pupils
MEDULLA: nerve fibres from cerebal
hemispheres cross here. Rate/depth of
breathing, diameter of aterioles, vomiting,
coughing, hiccoughing.
CEREBELLUM: equilibrium, locomotive

THE BRAIN
THE MENINGES
The brain and spinal cord are protected by 3 layers of meninges
1. DURA MATER: outer layer lining skull
2. ARACHNOID: contains blood vessels
a. SUBARACHNOID SPACE: filled with CSF
3. PIA MATER: covers brain

A patient can experience an epidural bleed, subdural
bleed, or subarachnoid bleed
A brain bleed in any of these spaces places pressure on the
brain where the bleed is located, causing a TBI.

Some bleeds require surgery and others are monitored
conservatively.

THE BRAIN
CEREBROSPINAL FLUID (CSF)
Surrounds the SC and fills the ventricles within the brain. The blood-brain
barrier controls which solutes enter the CSF

THE BRAIN
CEREBRAL BLOOD FLOW
Delivers oxygen and glucose to the brain.

Two Main Pathways of blood to the brain are
through:
1. Two veretbral arteries
2. Two carotid arteries
Four arteries connect to form the Circle of
Willis at the base of the brain
CAROTID OR VERTEBRAL ARTERY DISSECTION
Traumatic injury to the arteries from extension, flexion or rotation to the neck.
Most often does not require surgery, but patient is placed on aspirin to prevent stroke

TYPES OF TRAUMATIC
BRAIN INJURY
DIFFUSE
All over
Concussion
Diffuse Axonal
Hypoxic Damage

FOCAL
Within one area
Contusion
Laceration
Hemorrhage (epidural,
subdural, intracerebral,
subarachnoid)

DIFFUSE: CONCUSSION
Transient and reversible loss of consciousness without obvious structural
damage.
Signs/symptoms may be subtle and not appear immediately.
Confusion,
amnesia, foggy

Sleep
disturbances/drowsiness
Difficulty making
decisions
Irritability,
depression, anxiety

Headache,
nausea/vomitting
Sensitivity to
light
Difficulty
focusing

DIFFUSE: DIFFUSE AXONAL
Usually related to acceleration-deceleration injury from a MVC with a loss of
consciousness
A widespread damage to the axons (part of the nerve cells) that disrupts the
brain's ability to send messages between nerve cells and causes micro
hemorrhages within the brain due to shearing
Can be mild to severe depending on location of injury
Mild: awake with symptoms dependent on area of
injury
Severe: unconscious, unresponsive, no obvious bleed
on CT

DIFFUSE: ANOXIC INJURY
Caused by non-penetrating trauma or cardiac arrest situations in which the
brain is deprived of adequate oxygen supply for an extended period of time.
Examples: choking, drowning, strangulation, smoke inhalation, drug OD,
status athmaticus, and shock
SIGNS & SYMPTOMS
Mild: Difficulty with complex learning tasks, reduced long term memory
Severe: loss of consciousness, coma, seizures, cessation of brainstem

reflexes, brain death

FOCAL: CONTUSION
Bruising on the surface of the
brain

FOCAL: HEMORRHAGE
Epidural: arterial bleed into epidural

space, may have no damage to
underlying brain
Subdural: venous bleed between dura
and arachnoid membrane
Subarachnoid: cerebral artery bleed
between pia mater and arachnoid
membrane where CSF is normally
Intracerebral: bleeding within the
brain tissue
*all may require surgery or be treated conservatively with CT scans and monitoring for clinical signs. Any
change in neurological status should be reported immediately!

NEUROLOGICAL MONITORING
After any head trauma a patient should have their neurological signs assessed every shift as needed while in
hospital, and any change should be reported immediately.

Neurological signs will generally change in ascending order

MOTOR
FUNCTION

LEVEL OF
CONSCIOUSNESS

EYE
FUNCTION

VITAL
SIGNS

RESPIRATORY
PATTERNS

INTRACRANIAL PRESSURE
Nursing assessment should be monitoring for the
following signs of increased intracranial pressure:

EARLY
SIGNS
Motor weakness
LOC
Sensory Deficits
Headache
Visual abnormalities
Pupillary dysfunction
seizures

↓

LATE
SIGNS

↓

Continued LOC
Vomiting
Headache
Hemiplegia or posturing
Change in vital signs
temperature
Change in respirastions

↑

Cushing's Triad:

1. Hypertension
2. Bradycardia
3. or abnormal respirations

↓

NURSING INTERVENTIONS FOR TBI
Minimize Noxious Stimuli

Grouping caregiver
activities to give rest
periods

Medicate prior to painful
activities to reduce
impact

Discourage use of
TV/telephones/radio/
books

Reduce noise levels
and light stimulation

encourage 1-2 visitors
at a time for short
periods

Minimize restraint
use

NURSING INTERVENTIONS FOR TBI
Reduce respiratory infections: careful handwashing, chest
physio, suctioning, DB&C

Position HOB 15-30 degrees: prevents
aspiration
Mobility: sitting up for meals, walking to bathroom
ADLs: encourage participation in ADLs

NURSING AND FAMILY
When working with the patient and family, watch for signs/symptoms of
the patient becoming over stimulated and talk to the family about:
Keep calm, if feeling upset leave room to regain your composure.
Use short, simple directions and repeat them frequently.
Don't expect the patient to remember events or instructions. Avoid
questioning the patient.
Don't argue with the patient
Place photographs in an album or on the wall to help the
patient with reorientation
If patient is getting upset, change the subject or leave for a
moment and then come in again

PHYSIOTHERAPY - MILD TBI
Encourage short periods of activity with rest breaks (most patients think its best
to remain in bed until symptoms resolve, however this can increase duration of
symptoms)
Progress activity slowly, monitoring symptoms
Minimize external stimuli during mobility to avoid overstimulation
Avoid strenuous exercise, gradually progressing ambulation distance is
best

PHYSIOTHERAPY - MODERATE TO
SEVERE TBI
Utilize daily ROM exercises and positioning to minimize spasticity and
prevent contractures.
Sitting up in bed can be used to develop postural control and
activity tolerance
Using mechanical lifts for transfers to a reclined chair will facilitate time
out of bed for unresponsive or uncooperative patients
Weight bearing through upper and lower extremities in sitting can reduce
spasticity and promote muscle control

COMMUNICATION
AND TBI
Any injury to the brain (focal or diffuse) can
impact talking, understanding, reading,
writing, and social communication skills

COMMUNICATION AND TBI
Aphasia (language deficits) or cognitive communication difficulties (when
cognition impacts communication functioning) can result from a TBI.
Aphasia: usually occurs when there is focal damage to an area of the brain
that function is language skill (Broca's area, Wernicke's area)

When damage is diffuse (concussion, diffuse axonal injury, anoxic/hypoxic),
patients are more likely to have difficulties with their cognitive
communication skills

COMMUNICATION
AND TBI

Many times, it is difficult to tell that a patient
has cognitive communication deficits (esp.
mild)
Difficulties may not be apparent until they
return to higher level cognitive function
Patients with TBI have difficulties with insight,
meaning the patient likely won't recognize
new limitations and difficulties (e.g.,
personality changes)

BEHAVIOURAL CHANGES AND TBI
Many patients have difficulty with behavioural self-regulation (e.g., poor ability
to inhibit behaviours, poor regulation of emotions)
Reorienting patients with a TBI is very important (e.g., where they are, what
happened, how long they have been in hospital, date) on a daily basis
Reorientation helps to reduce anxiety surrounding disorientation and helps
reduce behavioural reactions to anxiety.
Have a calendar or write the date down and have
signs stating hospital location
Ex. You are at Victoria Hospital in London Ontario

BEHAVIOURAL CHANGES AND TBI
When a patient becomes agitated, try the following strategies to reduce the
amount of stimulation they are recieving:
Reduce amount of visitors (2-3 people at one time)
Reduce screen use (television, computers)
Don't argue with patient as this is more agitating - give them space
Keep the environment quiet (as much as possible)
Ask family/friends to leave and allow patient to nap to help with
symptoms and behaviours

Start with reading a book,
listening to music, puzzling

REINTRODUCING
STIMULATION
When patient is no longer
exhibiting symptoms without
stimulation, slowly reintegrate
stimulation starting with 10
minutes and increasing time if
patient is tolerating

Going for walks outside or
off the unit (if patient won't
try to leave)

Save screens (television &
phoens) for LAST
Encourage family not to
advance too fast and
monitor signs/symptoms of
over stimulation

WATCH OUT!
A patient can on the basic level
be recovering well and make
good decisions, but ensure to

test complex questions to
assess patient's cognitive ability

1

Count the months of the year backwards

2

"If your house was on fire, what would you do?"

3

If I said "Basketball, Football, Hockey" those are
all types of what?

4

A bat and a ball cost $1.10, with the bat
costing $1 more than the ball. How much does
the ball cost?

5

Look at the 2 pictures on top. They are related in
some way. Can you solve the missing square?
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