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HEAD INJURY

Background

e Common — 1.4 million attend ED (UK) / Year

* Commonest cause of death / disability <40yo

* Primary Vs. Secondary injury

NICE Guideline (2014) - http://nice.org.uk/guidance/cg176
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Secondary Injury

BRAIN
IMMEDIATE TRAUMA
Primary Damage DELAYED
*Scalp laceration % Secondary Damage
» Skull fracture & *Ischemia
* Cerebral contusions * Hypoxia
» Cerebral lacerations * Cerebral swelling
* Intracranial hemorrhage * Infection

» Diffuse axonal injury

Monroe- Kellie Principle

RiSk Of ICH (Needing Surgery)

e Without Skull Fracture:

1in 3,615
15 1in 31,300 (no amnesia)

lin51

3-8 1in7




Assessment - 1

Light stimulus

“Direct”

Constriction of
stimulated pupil

Glasgow Coma Scale

Eye Response Open Spontancously 4

} Open to Verbal command 3

“Consensual” Open In response to pain 2

No response 1

Verbal Response | Talking / Orientatedt 5

Confused speech / Disorientated 4

Inappropriate Words 3

Incomprehensible sounds 2

Constriction of No response 1
pupil

Motor Response Obeys commands 6

Localizes pain 5

Withdraws from pain 4

Abnormal fiexion 3

Extension 2

No response 1

RiSk Of ICH (Needing Surgery)

GCS (Arrival)

15

e With Skull Fracture:

Risk
1in 81

9-14

lin5

3-8

1

in4

Risk Of ICH meecng sursert

* Without Skull Fracture:
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Assessment - 2

Management

* Airway

+ C-Spine control

Breathing

Circulation
Disability
* Environment
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Skull X-ray

144

Do not use plain X-rays of the skull to diagnose significant brain injury without
prior discussion with a neuroscience unit. However, they are useful as part of
the skeletal survey in children presenting with suspected non-accidental injury.

[2007]

NICE Guideline (2014) - http://nice.org.uk/guidance/cg176

CT

Algorithm 1: Selection of adults for CT head scan

Adults presenting to the emergency
department who have sustained a head injury.

v

Are any of

the following risk factors present? ‘

GCS < 13 on initial assessment
GCS < 15 at 2 hours after injury on assessment in
the emergency department

Suspected open or depressed skull fracture

«  Any sign of basal skull fracture

Post-traumatic seizure

«  Focal neurological deficit

«  More than one episode of vomiting since the head
injury

Perform CT head scan within 1

hour of risk factor being
identified

Current warfarin treatment?

i

A provisional written radiology

report should be made

available within 1 hour of the

CT taking place

Is there l0ss of consciousness or
amnesia since the head injury?

Perform CT head scan within 8
hours of the head injury.

Yes

No imaging
required/ further
imaging required.

Are any of the following risk factors present? |

v
Age > 65 years
Ahistory of bleeding or clotting disorder
Dangerous mechanism of injury (a pedestrian
or cyclist struck by a motor vehicle, an
occupant ejected from a motor vehicle or a fall
from height of > than 1 metre o 5 stairs)
More than 30 minutes’ retrograde amnesia of
events immediately before the head injury

Yes ﬁ NICE Guideline (2014) - http://nice.org.uk/guidance/cg176
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Haemorrhagic Contusions

e Common (20-30%)
¢ Mainly frontal & temporal lobes

* May evolve into haematoma

A Frontal symptoms ...

Extradural Haematoma

¢ Lens shaped
e Usually temporal or temporoparietal

* Middle meningeal or other artery / vein injury

A Lucid Interval
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Subdural Haematoma

¢ More common (30%)
* Worse prognosis

* Bridging vein injury

A Elderly / EtOH

Diffuse Axonal Injury

* Shearing forces (accel/decceleration)

Low GCS / may be inconsistent with CT

* Poor prognosis




Prevention of Secondary Injury

Surgery
* Manage Seizures
Intubate / Ventilate PRN

Pa0,> 13, PaC0,4.5-5 * Hypertonic saline /
Use short acting sedation Mannitol (if advised)

Maintain BP (MAP >80)
178  Intubate and ventilate the patient immediately in the following circumstances:

N urse 300 H ea d U p « Coma - not obeying commands, not speaking, not eye opening (that is, GCS 8 or less).

« Loss of protective laryngeal reflexes

« Ventilatory insufficiency as judged by blood gases: hypoxaemia (PaO; < 13kPaon
oxygen) or hypercarbia (PaCO; > 6 kPa).

Blood glucose = Spontaseus yparvriiationcais g PecOy <4105

2003, amended 2007)

Discharge

ADVICE FOR PATIENTS FOLLOWING HEAD INJURY

No indication for further
imaging / admission

Alert / GCS 15

Someone suitable at home
to supervise

Always give written and
verbal head injury advice

Occupational Therapy
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Head Injury

CAP18 Head Injury

ble fo evaluate the patient

injury, stabilize, as

Knowledge

Assessment
Methods

GMP
Domains.

Know the anatomy of the scalp, skull and brain, the
pathophysiology of head injury (primary and
secondary brain injury) and the symptoms and signs

E. C, Mi, ACAT

Know the indications for urgent CT scanning (nafional
quidelines for CTimaging in head injury). Know the CT
appearances of the common head injuries

E, C, Mi, ACAT

Know the indications for admission following head injury

E, C, Mi, ACAT

Know which patients can be safely discharged

E, C, Mi, ACAT

Skills

Be able fo use the ABC approach fo the managementof
ahead injury patient, with cervical spine immobilisation

Be able fo demonstrate fo use of the GCS and ability
to identify those who will need infubation and
ventilation

E, MI, ACAT

Elicit the important facts from the history andundertake
a full neurological exam to elicit signs of head injury and
neurological deficit

E,Mi,C

Recognise and inifially manage thesecondary
consequences of head injury (e.g. loss of irway
patency, seizures, aised ICP)

Mi,5,D

Behaviour

Know when fo seek senior and anaesthefic,
neurosurgical support

ACAT,C

Opfimise team working between Intensive Care
Medicine, neurosurgery, emergency and acute
medicine

ACAT,C

RCEM Curriculum 2016

MAXILLOFACIAL TRAUMA

18/01/17
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Wounds

Temporal Zygomatic

branch branch

Buccal branch —

Cervical branch

Nasal Fracture

11



Orbital Floor Fracture

2. Extraocular Muscles
Isolating Extraocular Muscle Function
SR 0 0 SR

!

& 7\‘. R MR/ e\
Re—| (@ |——| (@ ;_. LR
N, Nzt
| Fo
IR SO so R

SR Superior rectus MR Medial rectus
IR Inferior rectus LR Lateral rectus
SO Superior oblique
10 Inferior oblique

18/01/17
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Zygoma / Maxilla Fracture

Imaging

18/01/17
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Le Fort

Mandibular Fracture

18/01/17
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TMJ Dislocation

REDUCING A
DISLOCATED JAW

Dental Fracture / Avulsion

18/01/17
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Maxillofacial Trauma

C3AP1d Major frauma -Maxillofacial

The frainee will be able fo evaluate the p ho pr ith mai
identify and freat the life-threatening presentations, fo produce avalid differential
diagnosis, appropriate investigation and implement a management plan. The trainee
builds ious training wit detail skills i

Maxillofacial rauma - fo identify those patients and characterise their injuries, including

eye trauma

Knowledge Assessment | GMP
Methods | Domains

Know the anatomy of the facial structures £, Mi, C, ACAT 1

Know when underlying struciures may be at fisk from E, Mi, C,ACAT 1

facial lacerations-specifically parotid duct, facial nerve
andlacrimal duct

Be able to identify and initially manage nasal, LeFort, E, Mi, C, ACAT 1
mandibular, orbital and zygomatic fractures andTMJ
dislocation. Be able o identify and inifially managedental
fractures, foothavulsion

Be able fo recognise hyphaema, lens dislocation, orbital | E Mi, C, ACAT 1
floor fractures, penefrating injuries of the eye and eyelid

lacerations

skills

Be able fo systematically assess the facialstructures M, C,D 1

and recognise when the ainway is threatened

Be able fo inifiate management of torrential M;, C,D 1
nasopharyngeal bleeding by the use of Foley
catheters and reduction of mid-facefractures

Behaviour

fimely fashion

Know when to refer fo maxillofacial specialists ina ‘ Mi,C ‘ 2

SPINAL INJURIES

18/01/17
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When to Consider Spinal Injury

e Any injury above the clavicles

Falls

RTCs

Explosions

Pre-hospital concern

Mechanism

Mechanisms of [ E} i
Spinal Injury [FE==
L

. tider thrown off of horse or
R i

Dive into shallow water

= Hyperextension b

= Hyperflexion = %@ e
= Compression . ?

= Rotation %ﬁﬁw %'3‘ LY,
m Lateral Stress ——— ,f_.\’.\’ .

m Distraction ot (o

—
Bt ks iﬁ%'

18/01/17
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Assessment

Assess for Neurological deficit

Palpate for:
— Step

— Crepitus

— Tenderness

Log-roll and examine whole spine

Check perianal tone & sensation

Assessment

The Canadian C-Spine Rule

1. Any High-Risk Factor Which
Mandates Radiography?

lm

3. Able to Actively Rotate Neck?
A5 left and right

llhll

18



Immobilisation
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Assessment
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Imaging

Augorithm 3

have sustained a head njry.

Are any of the following rsk facors present?

[+ Gos < 13 0n inital assessment
Intubation

"Aduts presenting 1o the emergency department
who!

(e before surgery)
Othr bady areas are being scanned for head inury or multi-

region trauma
The patient s alert and stabl, there Is a suspicion o cervical

spineinjry and any of h it age > 65,
ism of jury (fall from > 1 melre or 5 stairs,
‘aalload to head [e g_vng]. it icie collsion,

perpheralneuroiogicaldefit or paraethesa In

present, which indicate s safe 10

neck?

hour ofthe G taking pace.

in a smpie rear- ehidie collson

Has been ambulatory at any tme since injury.
jemess.

=
~

eyr——r—
oo e o oo e
being identiied. degrees to the left and right?
————
=
T

[Xrays tecnmically adequate.
[suspicious or defntely abnommal?

EXREN
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Jefferson Fracture

e Burst Fracture of C1

* Axial loading

Hangmans Fracture

- © « #Posterior elements C2

* Extensor injury

21



Clayshoveler’s Fracture

* Avulsion of the posterior
spinous process

R

* Hyperflexion with
sudden exertion at
muscle attachment

Chance Fracture

Flexion / Distraction

* RTC

Unstable

N.B> Other injuries

18/01/17
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SCIWORA

Spinal cord

* Injury
WithOut
Radiographic
Abnormality

Up to 66% of severe cervical injuries in <8yo

Anterior Cord Syndrome

Pain,

temperature Position, vibration,

and touch sense

N
otol
) \j cord damage

1(; Loss of motor function
/

with preservation of
position, vibration, and
touch sense

Motor / Pain / Temp. lost

Vibration /
Proprioreception / deep
pressure preserved

Usually due to infarction

Poor prognosis

18/01/17
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Central Cord Syndrome

Area of

cord damage O Motor |OSS greater in
arms than legs

* Varying sensory loss
¢
metor unciion. * Hyperextension
injury

Brown Sequard

Hemisection of

Spinal cord * Hemisection of the
cord

* |psilateral motor and
pain and temperare  POSIHiON 0SS

sensation

Ipsilateral loss of
tactile sensation and
proprioception

* Contralateral pain
and temp. lost (1-2
levels below)

24
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Spinal Injury

C3AP1c Mdjor frauma -Spine

The trainee will be able to evaluate the patient who presents with major trauma andto
identify and treat the life-threatening presentations, to produce avalid differential
diagnosis, appropriate investigation and implement a management plan. The trainee
builds on previous fraining with more detailed knowledge, skills and behaviour

Spinal injury - recognise those patients who have suffered a spinal cord, peripheral
nerve or plexus injury by iate history ination and il igati

Knowledge Assessment GMP
Methods Domains

Know the patho-physiology of the different mechanisms E, Mi, C, ACAT 1

of spinal trauma

Know how to interpret imaging for the whole length of E, Mi, C, ACAT 1

the spine, including plain films, CT and MRI

Know how to care for the spinal-injured patient E, Mi, C, ACAT 1

Skills

Be able to examine a patient with possible spinal injury Mi, C,D,L 1

Be able to immobilise a patient with spinalinjury Mi, C,D, L 1

Be able to log roll and fransfer a patient Mi, C,D,L 1

Behaviour

or orthopaedic team in a timelyfashion

Communicate effectively with the neurosurgical ‘ Mi, C ‘ 12

Summary

* Don’t discharge if GCS < 15

* Check for signs (N.B> Visual acuity)

* If in doubt ASK (and document advice)

25



References
* NICE
* LITFL
* Canadian c-spine rules
e ATLS
* Radiopedia

* Trauma.org
* RCEM learning
* ASIA

18/01/17

26



