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ADULT TRAUMA CLINICAL PRACTICE GUIDELINES

Evidence Table 1. Definitions of Mild Head Injury

Haydel et al
20007

Stiell et al
20019

Fabbri et al
200456

Servadei et al
20016

Vos et al
2002°

Jagoda et al
20027

Cushman et al
20018

Mower et al
200214
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Prospective Minor HI
study

Prospective Minor HI
study

Prospective Minor HI
study

Guideline Mild HI
(WENS)

Guideline Mild TBI
(EFNS)

Guideline Mild TBI 15
(ACEP)

Guideline Mild TBI
(EAST)

Nexus Il Study Minor HI 15
methodology

13-15

14-15

14-15

13-15

13-15

LOC /
amnesia.

LOC /
amnesia.

All.

All.

LOC <30min.
PTA <60min.

LOC/
amnesia.

LOC/
amnesia.
LOC <20min.

Normal CT scan.

All.

Termin- |Initial
ology

Minimal head injury.
Penetrating.
Neurodeficit.

Minimal head injury.
Penetrating.
Neurodeficit.
Seizure.
Coagulopathy.
Representation.
Unstable vitals.

Penetrating.

Penetrating.

Penetrating.

Minimal head injury.
Penetrating.
Neurodeficit.
Coagulopathy.

Multisystem trauma.

Penetrating.
Neurodeficit.
Seizure.

Penetrating.

Initial Management of Closed Head Injury in Adults z:

Sub-classification of risk

of intracranial injury

Excluded minimal head injury.
Excluded GCS 13-14.
Excluded neurodeficit.
Identified risk factors.

Excluded minimal head injury.
Excluded neurodeficit.
Excluded some risk factors.
Identified risk factors.

Sub-classification into mild,

medium and high risk based on:

i initial GCS
i LOC / amnesia
i risk factors.

Sub-classification into mild,

medium and high risk based on:

i initial GCS
i LLOC/amnesia
iii risk factors.

Sub-classified categories
0-3 based on:

i initial GCS

i LOC/amnesia

i risk factors.

Excluded GCS 13-14.
Excluded minimal head injury.
Identified risk factors.

Excluded minimal head injury.
Used CT scanning to define
mild head injury.

Excluded GCS 13-14.
Aim to identify risk factors.

NSW ITIM



i1 EVIDENCE TABLES

Evidence Table 2. Initial GCS versus abnormal CT / neurosurgery

Studies showing the relationship between Initial GCS and frequency of abnormal CT scans or neurosurgical intervention

GCS 13 GCS 14 GCS 15

Author Neuro Neuro Neuro
and Level of SX SX SX
Year evidence Quality | Patients | abnormal | required | Patients |abnormal| required | Patients |abnormal | required
) h ) b %

B2

No.
Dacey -2 18 N/A 33 &9 N/A 6.5 533 N/A 1.5
19863°
Teasdale -2 B1 = = = = = = 7,838 0.08
199027
Shackford -2 B2 221 33 10.8 646 17.5 3.8 1,899 14.8 3.20
199229
Stein 1% B2 120 37.5 = 301 24.2 = 1,117 13.2 =
199278
Jeret -2 B2 = = = = = = 712 9.4 0.30
199330
Borczuk -2 C 40 27.5 748 197 18.2 3.6 1,211 5.9 0.10
199581
Age >14-60 Age>14-60 Age 14-60
Dunham -2 B1 1,160 25 3.5 435 12.4 0.5 1,481 3.0 0.13
Age >60 Age >60 Age >60
199624 13 30 = o 28 = 150 10 =
Culotta -2 B1 173 28 4.5 755 16 1.6 2,179 4 0.40
199625
Hsiang -2 B2 45 57.8 20 138 35.5 5.1 1,177 18.5 2.20
199726
Miller -2 B1 = = = = = = 2,143 6.4 0.20
199747
Nagy -2 B1 = = - = - - 1,170 3.3 0.34
199968
Haydel -2 B1 — — — — — — 1,429 6.5 0.40
200017
Stiell -2 A 110 41 — 522 17 — 2,489 4.8 —
200119
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ADULT TRAUMA CLINICAL PRACTICE GUIDELINES

Evidence Table 3. Risk factors for intracranial injury in Mild Head Injury

Evidence table for risk factors predicting intracranial injury based on abnormal CT scan and / or neurosurgical intervention

Author Level of | Study Study Relevant findings Comment Quality
& Year evidence | population objectives
Dacey -2 — Prospective 610  Neurosurgical — Initial GCS <15. Primarily looking at skull x-rays. B2
W 198625 patients. intervention. — Skull fractures.
= — LOC / amnesia.
_— — GCS 13-15.
.|
L Masters -2 Major risk factors Skull x-ray may be useful in B1
E 198771 include: identifying higher risk patients if
D - persistent abnormal  CT scan unavailable although
(0} — mental state focal does not exclude intracranial
— neurological deficit injury.
E skull fracture.
> Rockswold \% 215 patients with ~ Talk and Patients who talk and Confirms seriousness C
; 198776 severe head injury. deteriorate. deteriorate are high risk. of ‘deterioration’.
= Feuerman \% — Retrospective Assess skull x-ray, — Initial GCS <15. Loss of consciousness B2
(a] 198870 373 patients. CT scan and Abnormal mental states. not useful.
ﬁ - GCS 13-15. observation. — Neurological deficit.
I Teasdale -2 Prospective 8406  Neurosurgical — Initial GCS <15. History of LOC / amnesia with ~ B1
199027 head injuries adults intervention. — Skull fracture. initial GCS 15 was only a minor
and children. — LOC / amnesia absolute risk (1 in 6,663 vs 1 in
with GCS 15. 31,370 if no LOC / amnesia).
Shackford -2 — Retrospective Positive CT or - GCS 13. Also found that ‘admission B2
199229 2,166 patients. deterioration. — Neurological deficit. to hospital does not guarantee
- GCS 13-15 skilled neurological observation’.
isolated head
injuries.
Jeret -2 — Prospective Clinical predictors  — Age. Concluded that no clinical B2
199320 712 patients. of abnormality on - Skull fracture. prediction rule could be
—LOC /amnesia  CT scan. — Dangerous developed to exclude
- GCS 15. mechanism. intracranial injury.
Borczuk -2 — Retrospective Clinical predictors - Age >60. Combined variables C
1995831 1,228 patients. of abnormal CT — Skull fracture. 91.6% sensitive for CT
— GCS 13-15. scan. — Neurological deficit. abnormality (46.2% specific).
— Cranial soft tissue Absence of LOC / amnesia did
injury. not exclude significant injury.
Madden -2 — Phase 1,540. Clinical predictors - Initial GCS <15. Criteria detected all patients B1
199528 — Phase 2,273. for CT selection. — Abnormal mental status. requiring neurosurgical
— Inclusion criteria — Deterioration. intervention in Phase Il but
not defined. - LOC. missed two patients with
— Skull fracture (any). abnormal scans.
— Focal neurological
signs (pupils).
— Facial injury.
[fee -2 Prospective 1,812  Clinical predictors  Risk factors for Majority of patients who B2
199582 patients GCS 15 of deterioration. deterioration: deteriorated (28 or 1.5%) did so
with one of blow — age >60 years in first 24 hours (57%). Of those
to head / LOC / ~ abnormal mental who deteriorated 23 patients
amnesia. status (drowsiness) required neurosurgery.
— focal neurological
deficit
— headache
— vomiting.

PAGE 46 Initial Management of Closed Head Injury in Adults 22 NSW ITIM



Author
& Year

Lucchi
199533

Gomez
199654

Dunham

199624

Culotta
199625

Miller
199638

Miller
199747

Hsiang
199726

Stiell
199720

Nagy
1999 [68]

Level of
evidence

-2

-2

-2

-2

-2

-2

-3

-2

Study
population

Retrospective 300

patients ‘Mild Head

Injuries’.

— Retrospective
2,484 patients.
- GCS 13-15.

— Prospective
2,587 patients.

— GCS 15 with
LOC / amnesia.

—-GCS 14 or GCS 13.

— Consecutive
3,370 patients.

- GCS 13-15.
LOC present.

Prospective 1,382
patients with GCS
15 and LOC or
amnesia.

— Prospective
2,143 patients.
- GCS 15 LOC.

— Prospective
1,360 patients.
- GCS 13-15.

— Retrospective
1,699 patients.

- GCS 13-15.
LOC/amnesia.

— Seven Canadian
major teaching
hospitals.

— Prospective
1,170 patients
GCS 15.

— LOC/amnesia.

—AlCT.

— All 24 hour
observation.

Study
objectives

Role of CT in Mild
Head Injuries.

Abnormal CT
findings.

To identify risk
factors for
abnormal CT.

Relationship of
GCS to abnormal
scans
neurosurgery.

Clinical value of
routine CT scans.

Predictive value of
severe headache,
nausea, vomiting
and skull fracture
for abnormal

CT scans.

Define Mild
Head Injury.

Assess need for
and use of CT
scanning for
Mild Head Injury.

— Using CT to
allow safe
discharge.

— Positive CT or
deterioration.

Initial Management of Closed Head Injury in Adults iz NSW ITIM

Relevant findings

Focal neurological
deficit.

Initial GCS <15.
Skull fracture.

Focal neurological deficit.

Risk factors were:

- GCS <15

—age >60

— cranial soft
tissue injury.

Initial GCS <15 a
significant risk for
both abnormal CT

scan and neurosurgical

intervention.

Neurosurgery required
in only 0.2%. Higher
risk if nausea / vomiting

/ headache or skull
fracture.

— Severe headache.

— Nausea.
— Vomiting.
— Skull fracture.

Initial GCS <156

associated with higher

risk abnormal CT,
neurosurgery or
poor outcome.

6.2% with abnormal
CT scan and 0.5% with
extradural. Significant

variability in use of

CT scanning. Missed
haematomas occurred

in those institutions
with higher rates of
CT scanning.

Neurosurgical

incidence of 4 (0.34%).
No patients deteriorated

following normal
CT scan.

== EVIDENCE TABLES

Comment

Found there was no
relationship between LOC
and positive CT scans.

Relatively few CT scans

were performed.

Time since injury average
one hour. Noted that initial
GCS may suffer interobserver
and inter-centre variability.

Significant difference in injury
patterns between GCS 13-14

and GCS 15.

Routine CT scan not
recommended for patients

Quality

B2

B2

B1

B1

B2

with GCS 15 and LOC / amnesia

without other clinical signs and
symptoms of head injury or

skull fracture.

Clinical criteria selected shown
to be predictive of need for
neurosurgery (PPV 100%)

but not sensitive for abnormal
CT scans (65% sensitivity).

Vomiting not found

to be a significant risk.

CT scanning not necessarily
useful if use not standardised.
Need for clinical decision.

Recommended discharge if
initial CT normal. Study had
969 patients with unknown
LOC emphasising clinical
difficulties in assessment.

B2

B2

B1
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ADULT TRAUMA CLINICAL PRACTICE GUIDELINES

Author Level of | Study Study Relevant findings Comment Quality
& Year evidence | population objectives
Vilke \% — Prospective To determine if Need for CT scanning B2
200048 58 patients. intracranial injury could not be ruled out
- GCS 15. could be excluded by GCS 15 and normal
— LOC / amnesia. in initial GCS 15 neurological examination
w and normal on presentation.
E complete Neuro
.| examination.
1]
(m) Hofman Meta analysis of Assess use of — Prevalence of ICH Skull fracture is associated with  B1
— 200087 risk of intracranial  skull fracture 0.083 (8 in 100). increased risk of intracranial
o injury after MHI in predicting — Skull x-ray sensitivity injury. Skull x-rays are not
related to skull intracranial injury. 0.39 specificity 0.95.  useful screening tools.
> fractures. — Skull fracture is a
o significant risk for ICH.
>
= Haydel -2 — Prospective. To identify clinical  All patients with Clinical decision rule of seven B1
E 200017 — Phase | 520. predictors of positive CT scan had criteria was 100% sensitive
— Phase Il 909. patients who one of seven criteria (95% CT 95-100) and 25%
2 - GCS 15. do not require (likelihood ratio): specific with a negative
w —LOC / amnesia.  CT scan. — deficit in STM (15.0) predictive value of 100%.
T - Age >10. (anterograde amnesia) Application of the criteria
— Exclusion criteria: — trauma above clavicle would have reduced the
— neurodeficit (11.0) (mostly skull number of CT scans by 22%.
— coagulopathy fracture)
(only one — drug or alcohol
patient). intoxication (11.0)
— seizure (3.0)
—age >60 (3.0)
— headache (2.0)
— vomiting (0.2).
Horowitz \% Chart review Evaluation of Transient LOC did Transient LOC not predictive B2
200142 665 patients. pre-hospital triage  not predict need of neurosurgical intervention.
using brief LOC for neurosurgical
or head injuries. intervention.
Sharma -2 100 patients Assess importance — GCS useful. A history of brief LOC B1
200140 of history of — Presence of LOC did not accurately predict
unconsciousness. not useful. risk of intracranial injury
— Duration of LOC in Mild Head Injury.
more useful.
Stiell -2 Prospective multi-  To develop clinical Developed seven risk High risk factors alone A
200119 centre 3,121 decision rule for factors. were 100% sensitive and
patients GCS use of CT scan High risk (OR): 69% specific for predicting
13-15 one of in mild head injury - GCS <15 at 2 hr neurosurgical intervention
LOC / amnesia/ to identify clinically post injury (7.3) and require only 32% of
disorientation important brain — skull fracture (base) patients to undergo CT scan.
Exclusion: injury. 5.2)
— neurodeficit — skull fracture (non- High risk and medium risk
— sl base) (3.6) factors together were 98.4%
— coagulopathy —age > 65 (4.1) sensitive and 49.6% specific for
— [EERERS — vomiting (3.8) clinically important brain injury
— unsiEklE Viselium ke and would require 54% of
multi-system. — dangerous mechanism patients to have CT scan.
(2.8
— retrograde amnesia
>30 min(1.4).
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Mina
200272

Falmirski
2003

Mack
200374

Palchak
200318

Initial Management of Closed Head Injury in Adults =z

-2

-2

-2

-2

— Retrospective

inception cohort.

380 patients.

— Any injury with
pre-injury
anticoagulation.

— Prospective

331 patients.
- GCS 14-15.
- LOC.

— 133 patients.
- GCS 13-15.

— Prospective
2,043 children.

— Blunt head
trauma.

- All GCS.

— Exclude trivial

injury.

Effect of
anticoagulation
on incidence of
intracranial lesion.

To identify
significance of
constitutional signs
and symptoms

in predicting need
for CT scan.

Identify risk factors.

Clinical decision
rule for low risk
traumatic brain

injury.

NSW ITIM

Preinjury anticoagulation
and intracranial injury
has a four- to-five-fold
higher risk of death than
the non-anticoagulated
patient.

Constitutional signs
and symptoms
predicted presence

of abnormalities on CT
scan requiring a change
in management.

— Acute Intracranial
injuries 14.3%.

— No risk factors
useful for identifying
intracranial injury
in elderly.

Significant risk factors

identified for abnormal

CT or neurosurgical

intervention (relative

risk of neurosurgical

intervention brackets).

— Abnormal mental
status (21.7).

— Skull fracture (11.3).

— Focal neurological
deficit (10.6).

— Loss of
consciousness (7.6).

— Seizure (5.3).

— Amnesia (4.7).

— Headache (4.5).

— Vomiting (3.5).

i1 EVIDENCE TABLES

Author Level of | Study Study Relevant findings Comment uality
& Year evidence | population objectives

Not typical mild head injury
patients, average ISS 17
and GCS 11.

LOC alone is not predictive of B1
significant head injury and the

need for CT scan. Other clinical
features need to present.

Suggest routine CT scan C
if age>65 years.

Clinical decision rule identified B2

using four factors:

1 Abnormal mental status.

2 Evidence of skull fracture
(including scalp haesmatoma
<2 yr old).

3 Headache.

4 Vomiting.

Abnormal CT prediction:

— 99% sensitive (95-100).

— 26% specific (23-28).

—99% NPV (98-100).

Neurosurgical intervention

prediction:

—100% sensitive (97-100).

— 43% specific (40-45).

—100% NPV (99-100).
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ADULT TRAUMA CLINICAL PRACTICE GUIDELINES

Author Level of | Study Study Relevant findings Comment uality
& Year evidence | population objectives

Fabbri -2 — Prospective — Validation of — Best predictors of post — Risks of post concussive
200416 5,578. mild head injury traumatic injury and symptoms were similar in
— GCS 14-15. guideline. neurosurgical injury all groups, while rates of
— Blunt trauma. — Outcomes of were abnormal GCS, intracranial injury were much
o — Excluded post traumatic skull fracture and to a higher in the high risk group.
— penetrating multi-  lesion on CT, lesser extent clinical — Neurosurgical intervention
- system injury. neurosurgical findings. occurred in 71 patients. None
w intervention, — Unfavourable outcome  from low risk, five (0.4%) from
E outcome at 6/12.  was most related to medium risk and 66 (2.4%)
- ) High risk abnormal GCS skull from the high risk group.
(O] GCS 14 or fracture and not — Only 67% of the high risk
> GCS 15 with surprisingly risk factors  group had CT scans due to
o any of: or neurological deficits.  cost and local resource issues.
oD — neurodeficit — Sensitivity and — Age alone was not used as a
= — skull fracture specificity of high vs. risk factor due to cost and
E — risk factors medium / low risk resource issues. Only one
- coagulopathy were: patient (1 of 705) with age
a - age >60 - post traumatic 92% >60 as the sole high risk
j - previous - sensitive 54% factor had an undiagnosed
T neuro- - specificity ICH. Suggests age alone need
symptoms - neurosurgical 93% not be used as a risk factor.
- epilepsy - sensitive 53%
- alcohol / drug specificity
intoxication. - unfavourable outcome
Medium risk 100% sensitive
GCS 15 with - 52% specificity.
clinical findings:
- LOC
— amnesia
— vomiting
— diffuse headache.
Low risk
GCS 15 with
none of above.
lbanez -2 — Prospective — |dentify risk Acute intracranial — Findings consistent with A
200462 1,101 patients. factors. lesions 7.5%. previous studies identifying
- GCS 14-15. — Evaluate Risk factors identified risk factors. Support use of
guidelines -GCS 14 clinical decision rules for
-LOC identifying clinically important
— Neurological deficit lesions. Excellent discussion
— Skull fracture on the pros and cons of
— Vomiting clinical guidelines.
— Severe headaches — Identify absence of LOC
— coagulopathies as not being useful in ruling
— Aged>65years out intracranial injury.
— significant extracranial
lesions
— hydrocephalus
with shunt.
Guidelines
— miss some abnormal
CT scans
— identify clinically
important lesions.
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i1 EVIDENCE TABLES

Evidence Table 4. Safe discharge of Mild Head Injury

Author Level of | Study Study Relevant findings Comment Quality
& Year evidence | population objectives
Stein -2 — Retrospective Detect abnormal None of 542 patients Safe to discharge Mild Head B2
199079 658 patients. CT scan and with initial normal CT Injury if normal CT and
- GCS 13-15. deterioration in scan deteriorated. neurological examination. w
mild head injury b4
patients. :
Stein I\ — Retrospective Detect abnormal None of 1,339 patients  Safe to discharge mild B2 w
199278 1,538. CT scan or with initial normal CT head injury if normal CT E
- GCS 13-15. deterioration in scan deteriorated. scan and normal neurological )
—LOC /amnesia  mild head injury examination. (O]
‘Normal’ patients. >
neurology. o
— All CT scanned >
and admitted. -
4
Shackford -2 — Retrospective — To prove that — None of 1,170 — ‘Reliable patients with a B2 -
199229 multi-centre 2. a patient with patients with normal mild head injury with normal (a]
— 66 patients. normal CT scan deteriorated. neurological examination and <
- GCS 13-15. neurological — None of 933 negative CT scan can be L
— Isolated head examination and patients with safely discharged.’ Es
injuries. normal CT scan normal CT scan and - The utility of abnormal CT
would have normal neurological scan or abnormal neurological
negligible risk of deteriorated. examination in detecting
neurosurgical — Identified significant neurosurgical lesions was:
lesion. risk factors as — sensitivity 100%
— Distinguished GCS 18 or focal — specifically 51%
abnormal, positive  neurological deficit. — NPV 100%.
and relevant
positive scans.
— Normal
neurological
examination
included
abnormal mental
states or focal
neurological
deficit.
Taheri 1\ — Retrospective — Assess safe Patients who required Safe discharge required: B2
199377 310 patients. discharge for neurosurgical i initial GCS 15
- GCS 15. Mild Head Injury. intervention with initial i no skull fracture clinically
GCS 15 had either: or radiologically
i skull fracture ii no neurological deficit.
i neurological deficit.
Teasdale -2 — Prospective Assess risk of Best predictors of injury: Safe discharge if: B1
199027 8,406 patients. intracranial —abnormal LOC — initial GCS 15
— All head injuries.  haematoma. — focal neurology — no focal neurological deficit
— skull fractures. — no skull fracture.
Lee -2 — Prospective Clinical predictors  Risk of deterioration Deterioration most common in B2
199582 1,812 patients. of deterioration. associated with: first 24 hours due to extradural.
- GCS 15. — age >60 Delayed deterioration due to
— abnormal subdurals occurred up to a
mental states week later. Initial CT scan may
— focal deficit not rule out risk of deterioration
— headache due to subdurals SIADH
— vomiting. or seizure.

Initial Management of Closed Head Injury in Adults

2 NSWITIM
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Author Level of | Study Study Relevant findings Comment Quality
& Year evidence | population objectives

Dunham -2 — Prospective
199624 2,587 patients.

- GCS 13-15.
Hsiang -2 — Prospective
199726 1,360 patients.

- GCS 13-15.

— Good follow

up at 6/12.

Nagy 1\ — Prospective
199968 1,170 patients.

- GCS 15.

— LOC / amnesia.

- Al CT.

— All 24 hour

admissions.

Livingston -2 — Prospective.
2000899 — GCS 14-15.

— LOC / amnesia.
Jagoda -2 Systematic review
20027

PAGE 52

To identify
risk factors for
abnormal CT scan.

Define high risk
Mild Head Injury.

Assess role of
CT scanning in
identifying lesions
and risk of
deterioration.

Discharge after
normal CT scan.

— Can a patient
with MTBI be
safely discharged
from ED if a non

— No patients required

neurosurgical
intervention if initial CT
scan was normal.

— All patients requiring

craniotomy
deteriorated within
four hours of arrival.

GCS 15 with normal
CT scan or skull x-ray
associated with good
outcome.

No patients with
a normal initial
CT scan deteriorated.

— One of 1,788 patients
with initial negative
CT scan deteriorated

requiring neurosurgery.

— Thirty-three others
required variable
intervention.

— Exclusion criteria.
- GCS <15.

— Coagulopathy.

— Focal neurological.

contrast head CT — Multi-system trauma.

scan shows no
acute injuries?

Initial Management of Closed Head Injury in Adults 22 NSW ITIM

Safe discharge implied after
observation if:
i initial GCS 15:
—age <60
— no evidence skull fracture
— no neurodeficit
— no headache
— no vomiting
i initial GCS 13-14:
— age <60
—normal CT scan
— no persistent neurodeficit
— no persistent headache
— no persistent vomiting.

Safe discharge if initial
GCS 15 with normal
CT scan or skull x-ray.

Safe discharge if initial GCS 15
and normal CT scan.

Safe to discharge if normal CT
scan and clinical improvement.

Safe discharge if:

- GCS 15

— normal examination
—normal CT scan

— six hours observation
— responsible observer.

B2

B1

B2

B1



Author
& Year

Fabbri
200416

Fabbri
200466

Level of | Study
evidence | population

Study
objectives

-2 — Prospective, — Validation of a
multi-centre. set of criteria to
— 5,578 patients. classify mild
— GCS 14-15. head injury
— Blunt trauma. patients into
— Excluded different risk
penetrating categories for
multi-system management.
injury. — Outcome
measures:
- post traumatic
lesions
- neurosurgical
intervention
- outcome
at 6/12.
-2 Prospective Safety discharging

1,480 patients. ‘high risk’” Mild
Head Injury after

normal CT scan.

Initial Management of Closed Head Injury in Adults 23 NSW ITIM

Relevant findings

1.676 low risk patients:

— 1 missed intracranial
injury

— 52 post concussive
symptoms

1,200 medium

risk patients:

— 22 intracranial injuries

— 0 missed intracranial
injuries

— 49 post concussive
symptoms.

2,702 high risk patients:
— 301 intracranial injuries

— 15 missed intracranial
injuries

— 76 post concussive
symptoms.

Sensitivity and specificity

of high risk vs. medium
/ low risk for identifying
outcomes were:
— post traumatic
lesions:
92% sensitivity
54% specificity
— neurosurgical
intervenion:
93% sensitivity
53% specificity
— unfavourable
outcomes:
100% sensitivity
52% specificity.

No significant difference
in outcome between in
hospital and home
monitoring.

i1 EVIDENCE TABLES

Comment Quality

Basically validated safe to B2
discharge patients if:
1 Initial GCS 15:

— no LOC/amnesia

— no headache/ vomiting

— no neurodeficit

— no skull fracture

— no risk factors

— no imaging

— brief ED observation.

2 Initial GCS 15:

— LOC or amnesia or
vomiting or headache

— no neurodeficit

— no skull fracture

— no risk factors

—normal CT scan and
brief ED observation
or
normal skull x-ray and
24 hr hospital observation
or
24 hr hospital observation.

Note that there was no direct
association between risk
categorisation and frequency

of post concussive symptoms.
Note that even on those patients
who had CT scans there were
eight cases of delayed
intracranial haemorrhage not
detected on initial CT (eight of
1774). Thus while CT may
identify most acute extradurals it
may miss delayed subdurals.

Early home discharge ‘safe’. B2
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ADULT TRAUMA CLINICAL PRACTICE GUIDELINES

Evidence Table 5. Post concussive symptoms and Mild Head Injury

Selected studies and guidelines looking at post concussive symptoms follow up and outcome for Mild Head Injury

Author Level of | Study Study Relevant findings Comment Quality
& Year evidence | population objectives

Rimel — 538 patients.
198148 - GCS 13-15.
Alves -2 847 patients.
198651
Hugenholtz -2 22 patients.
19880
Williams -2 Compared
199036 neurobehavioural
outcome over
six months for:
— uncomplicated
mild head injury
(GCS 13-15)
— complicated mild
head injury (GCS
13-15) with brain
injury or skull
fracture
— moderate head
injury (GCS 9-12).
Lee -2 — 1,812 patients.
19932 - GCS 15.
PAGE 54

Evaluate disability
at three months.

Post traumatic
symptoms
characteristics for
mild head injury.

Time to recovery.

Assess relationship
of neurobehaviour
complications to
initial injury.

Outpatient follow
up for three
months.

— Persistent headaches
(79%).

— Persistent memory
problems (59%).

— Persistent
unemployment (34%).

— Persistent headache
commonest symptom.

— Post concussive
symptoms usually
resolved by three
months.

Mild cognitive
impairment with
deficits in attention and
information processing
gradual recovery over
three months.

— Outcome for
uncomplicated mild
head injury was better
than complicated
mild head injury or
moderate head injured
(which were similar).

— Age was associated
with poor outcome.

— An abnormal
intracranial lesion

was more predictive of

poor outcome than an
isolated skull fracture.

— At three months post
injury nearly all had
good outcome.
Delayed deterioration
may occur with mild
head injury.

Included potentially complicated B2
patients with initial GCS 13-14.

Headache common, B1
most improve by 3/12.

Headache and mild cognitive B2
impairment common.

— Uncomplicated mild head injury A
had a good outcome
in 97% of patients. However
complicated mild head injury
or moderate head injury had a
good outcome in only 70-80%.

— Patients with complications
need follow up.

Outcome is generally good. B2

Initial Management of Closed Head Injury in Adults 2z NSW ITIM



i1 EVIDENCE TABLES

significant problems
included cognitive
behavioural and
employment dysfunction.

Author Level of | Study Study Relevant findings Comment Quality
& Year evidence | population objectives
Chambers -2 Follow up of Assessment of — Post concussive Post concussive symptoms B2
199688 mild head complications. symptoms are common.
injury patients. common and gradually
reduce with time.
— Headache or memory L
problems most E
common. -l
1]
Nell -2 561 patients. — Evaluate A potentially useful tool B2 (]
200055 extended to flag mild head injury 5
Glasgow patients at increased risk 0]
Coma Scale. of cognitive impairment
using an amnesia scale. E
Thornhill -2 2,962 patients with To determine Among patients with no  Significant disability may B2 -
200049 head injury (362 outcome at pre-existing problems occur in the undifferentiated 2
with mild head one year. about 1/3 failed to GCS 13-15 ‘mild’ head injury —
injury analysed). achieve good outcome  group. [a)
<
1]
I

Cushman -2 EAST guidelines. Recommendations - Mild cognitive Persistent post concussive N/A
20018 (paraphrased). impairment is common symptoms may identify a

and usually resolved  subgroup at risk of prolonged

by one month post cognitive deficits.

injury (Level II).

— Patients with post

concussive symptoms

that persist for more

than 6/52 should

have formal

neuropsychological

testing (level II).

Vos -2 European (EFNS)  Recommendations - Patients with high risk Post concussive symptoms N/A
20029 guidelines. (paraphrased). head injury admitted to persisting after six months may
hospital should have  benefit from neuropsychological
outpatient follow up.  testing.
— Post concussive
symptoms are
common but usually
resolve by 3-6 months.

Savola -2 172 patients with  Early predictors of Best beside predictors  Initial GCS and duration B1
200389 mild head injury post concussive of post concussive of PTA were not found
GCS 13-15. symptoms. symptoms were: to be good predictors.

— skull fracture

— dizziness on admission
— headache on

admission.

Serum protein S-100 B
was also found to be a
good predictor of post
concussive symptoms.
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ADULT TRAUMA CLINICAL PRACTICE GUIDELINES

Evidence Table 6. Management of Severe Head Injury

Author
& Year

Level of | Quality | Study objectives

evidence

Brain Trauma | B1
Foundation'®

Systematic review of the
management and prognosis
of severe traumatic brain
injury.

PAGE 56

Relevant findings

Recommendations

Overall management strategies:

— Organised trauma systems.

— Initial systemic ABCDE resuscitation fundamental to successful
neurological outcome.

— Prevention of secondary brain injury from hypoxaemia
or hypotension crucial to outcome.

— Specific therapy directed at raised intracranial pressure should
not interfere with systemic resuscitation.

Hypoxaemia and hypotension:

— Systemic hypoxaemia (Sa02<90) and hypotension
(systolic BP <90) following head injury are both associated
with poor outcome.

— Adequate oxygenation and fluid resuscitation should be the
priority in multiply injured patients.

ICP Monitoring

— ICP monitoring should be used as a guide to optimise cerebral
perfusion pressure.

— Specific indications for ICP monitoring include:
i GCS 3-8 abnormal CT scan.

GCS 3-8 normal CT scan if two of:

- age >40

- motor posturing

- systolic BP <90.

Supportive care ABCDE’s

— Supportive care with attention to stabilising ABCDE's, adequate
nutrition, appropriate posturing (30° head up), basic nursing
care and prevention of complications is more effective than
most other interventions.

Anticonvulsants

— Anticonvulsants such as phenytoin are effective at preventing
early post traumatic seizures but do not prevent late post
traumatic seizures.

Hyperventilation

— Routine hyperventilation (PaCO,<35mmHg) should be avoided
in head injury patients as it is associated with poor outcome.

— Acute hyperventilation (PaC0O,25-30mmHg) is proven effective
for short term reduction of raised ICP associated with acute
neurological deterioration.

Mannitol

— Mannitol (0.5g-1g/kg) is effective at reducing raised ICP.

— Care should be used to avoid hypovolemia and serum
osmolarity >320.

— It should be largely reserved for patients with acute neurological
deterioration.

Therapies not shown to be effective

— Barbiturates.

— Steroids.

Factors clearly associated with poor prognosis

— GCS (lower GCS = worse outcome with motor component
most predictive).

— Age >60 (gradual trend with age most significant at age >60).

— Absent pupillary reflexes (when systemic ABCDE causes
eliminated).

— Hypotension (systolic BP <90mmHg).

— Hypoxaemia (O, sat <90%).

Initial Management of Closed Head Injury in Adults 22 NSW ITIM
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Author Level of | Quality | Study objectives

Relevant findings
& Year evidence

Forsyth
200380

Roberts et al
200381

Roberts et al
200382

Schierhout et al
200191

Alderson et al
200383

Roberts
200384

Langham
200385

Gadkary
200386

Fleminger
200387

To determine if routine
ICP monitoring in acute
coma is beneficial.

To determine role
of hyperventilation in
head injury.

To determine role of
mannitol for acute
traumatic brain injury.

To determine role of
anti-epileptics for acute
traumatic brain injury.

To determine role of

corticosteroids for acute TBI.

To determine role of
barbiturates for acute TBI.

To determine role of
calcium channel blockers
for acute TBI.

To determine role of
therapeutic hypothermia
for acute TBI.

To determine role

of pharmacological
management for agitation
and aggression following
acquired brain injury.

Initial Management of Closed Head Injury in Adults 23 NSW ITIM

Insufficient evidence to clarify role.

Insufficient evidence to clarify role.

Mannitol beneficial for pre-operative management of raised ICP.

— Anti-epileptics reduce early post traumatic seizures.
— Anti-epileptics do not alter outcome.
— Anti-epileptics do not prevent late post traumatic seizures.

Insufficient evidence.

No evidence that barbiturates improve outcome.

Insufficient evidence.

No evidence that hypothermia is beneficial.

B blockers (especially propranolol) may be effective in reducing
aggression and agitation in the long term.
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. APPENDIX 1

Westmead PTA scale

The Westmead Post Traumatic Amnesia (PTA) Scale, developed by NEV Marosszeky, L Ryan, EA Shores, J Batchelor and

JE Marosszeky, was published in 1986. The Westmead PTA Scale consists of seven orientation questions and five memory
items designed to objectively measure the period of PTA. The Westmead PTA Scale is a standardised and prospective
measure of PTA. A person is said to be out of PTA if they can achieve a perfect score on the Westmead PTA Scale for
three consecutive days.

The Westmead PTA Scale form (as seen by the example on the following page) and nine picture cards are required

to perform the test. As the test was designed to measure PTA in a standard fashion to enable comparison of patients
from different hospitals, the supplied picture cards must be used. They are available for purchase with instruction on
their use from the Department of Rehabilitation Medicine, Westmead Hospital, Westmead NSW 2145 for a minimal fee.

More information is available on the Westmead PTA Scale at:
web. http://www.psy.mqg.edu.au/pta/index.html or
email. Arthur.Shores@mg.edu.au

HEAD INJURY GUIDELINE
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