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ECHO
- The problem(s)

@ sapmea

Pati.?ngls with non severe head injury who may present when CT is not easily
available.

 Approximately 5% with initial CGS 15 will deteriorate — how do we find them?
Effects of radiation — how bad is it?

Resource issues — can we afford to CT everyone?

Transfer issues —is it needed, where, when?

1 transfer to Adelaide with head injury every 2-3 days

What we will not cover

 Severe head injury (GCS £12)
* Concussion

 Head injury in multiple trauma
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P How well are we doing in SA?
_ Emergency Medicine
— Australasia
Emergency Medicine Australasia (2023) doi: 10.1111/1742-6723.14281

ORIGINAL RESEARCH

Increased distance or time from a major trauma
centre in South Australia is not associated with
worse outcomes after moderate to severe traumatic
brain injury

James EVENDEN ©," Daniel HARRIS 7,734 Adam J WELLS **,?® Barbara TOSON ' °
Daniel Y ELLIS ©**7 and Paul F LAMBERT %2

No difference in mortality or discharge location according to distance.
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Assessment

@ sapmea

Children with head injury should be assessed in a hospital setting if the mechanism of injury was severe! or if they develop the following signs or symptoms within
72 hours of injury:

seizure or convulsion

« double vision, ataxia, clumsiness or gait abnormality

« loss of consciousness

« deteriorating level of consciousness

« weakness and tingling in arms or legs

« presumed skull fracture (palpable fracture, ‘raccoon eyes’ or Battle's signs)
« vomiting?

- severe headache

« not acting normally, including abnormal drowsiness, increasing agitation, restlessness or
combativeness (in children aged less than 2 years, not acting normally as deemed by a parent)

» occipital or parietal or temporal scalp haematoma (in children aged less than 2 years only).?

https://sapmea.asn.au/echo



Age appropriate GCS

@ sapmea

£1 year old 2 - 4 years old
Eye Opening: Eye Opening: |
4 - Spontaneous 2 - To pain 4 - Spontaneous 2 - To pain
3 - To speech/shout 1 - Mone L:I;':' ‘I-“:'H:E 1- None
Verbal Response: al Hesponse:

5 - Appropriate words, smile
4 - Consolable cry, few words
3 - Inappropriate words,

5 - Alert, coos, babbles
4 - Irritable, consolable cry

3 - Cry to pain _ persistent irritable cry
2 - Cry/moan to pain, restless 2 - Incomprehensible words,
1 - None agitated, cries only to pain
Best Motor Response: 1- None
& - Normal /spontaneous Best Motor Response:
5 - Withdraws to touch E ':L:'t'E'li'E ':”"':"""E'"d'i

WA : - Localises to pain
4 w'rthWE fram pain 4 - Withdraws from pain
3 - Flexion responses 3 - Flexion to oain
2 - Extensor responses 7L  to pain
1 - None - Extension to pain

1 - None

https:/ /sapmea.asn.au/echo
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@ sapmea

From: PREDICT GUIDELINE FOR CHILDREN WITH MILD TO MODERATE HEAD INJURIES (see www.predict.org.au) version 1.0 [150121] From: PREDICT GUIDELINE FOR CHILDREN WITH MILD TO MODERATE HEAD INJURIES (see www.predict.org.au) version 1.0 [150121]
& picT  Algorithm: Imaging & Observation Decision-Making for Children with Head Injuries imponant o nterprerston of the Further details to aid algorithm interpretation
V algorithm. Please see page 2.

! Always consider possible cervical spine injuries and abusive head rauma in chikiren presenting with head injuries.
2 Children with delayed inifial presentafion (24-72 hrs post head injury) and GCS 15 should be risk stratified the same way as children presenting within 24 hours. They do not need to be assessed with a further 4 hrs of observation

Clinician assessment of child

- AN i 1a e 3 Remember to use an age-appropriate Glasgow Coma Scale (GCS).
presentlng within 72 hours of head IﬂjUIY‘ Does the child have these special conditions? “Risk factors adapted from Kuppermann N et al. Lancet 2008;374(9606):1160-70.
Possible abusive head trauma Neurodevelopmental disorders * Other signs of altered mental status: agitation, drowsiness, repeifive questioning, slow response o verbal communication
) Drug or alcohol intoxicated Ventricular shunt “ Sewere mechanism of injury: motor vehicle accident with patient ejection or rollover, death of another passenger, pedestrian or cyclist without heimet struck by motor vehicle, falls of 2 1m (< 2 yrs), fall > 1.5m (2 2yrs), head struck by high impact object.
GCS <13 GCS 14-15° < B months old Bleeding disorders " Palpabie skull fracture: on palpation or possible on the basis of swelling or distortion of the scalp.
=, Please see page 2 *Non-frontal scalp haematoma: occipital. panietal, or temporal.
* Loss of cONSCioUSNEsS.
= Signs of base of skull fracture: ‘raccoon’ eyes, o inal fiuid {CSF) olorrhoea or CSF rinorhoes, Batfle's signs.
Assess for risk factors for intracranial In]ury“ & initial observation " ;:?lz_i_Fglvommng. without any other risk factors, s an uncommon presentation of diinically important fraumatic brain injury (ciTBI). Vomiting, regardiess of the number or persistence of vamiting, in association with other risk factors, increases conoerm
All children: Age < 2yrs: Age 2 2yrs: 2 Observation to ocour in an optimal environment based on local resources. Frequency of observation to be % hourly for the first 2 hours, then 1-hourly uniil & hours post injury. After 4 hours, coninue 2-hourly as long as the patient is in hospital.
605 14 nr':g'.r S T Paipable ksl fracturs? Signs of P a— Observation duration may be modified based on patient and famiy varisbles. These include time elapsed sinoe injury/symptoms and ability of chid/parent to folow advice on when to return to hospital.
e scalp aiomat h“c'c I signs or symptoms deteriorate = Shared decision-making between families and clinicians should be cansidered.
5 X
:vem m:;amlzla':;.imm :;;:;n;all_oc, z'::;m :my‘m“' :’;Mng“ "“"‘"ﬂﬂ :ﬂm dfmm:‘;vm Do not use plain X-rays. or ultrasound of the skull, prior to or in bew of €T scan, to diagnose or risk straify a head injury for possible infracranial injuries:
Postdraumatic seizure(s) Acting abncrmally per parent Sauere haadache i 1% Other factors warranting hospital admission may include other injuries or clinician concems e.g. persistent vomiting. drug or alcohol intaxication. social factors, underlying medical conditions, possible abusive head rauma.
Any risk factors: Recommended observation period is up to 4 hours post injury including 1 hour retum to normal.®*  No risk factors:
Clinician reassessment with deterioration, retum to normal, or at 4 hours. Mo need for observation.
Special Conditions
'“_tgmg?rimgﬂ:k Low risk Very low risk
Paipable skull fracture’ OR =2 Risk factors OR Not intermediate or high risk AND No risk factors Bossible abustve head trauma Blesding disordery on anti-conguiant or anti-platelet therapy
Signs of base of skull fracture™ OR F‘osuraumatn: 59'2“"(53 OR Improving signs and symptoms: Fallow local screening tools for abusive head trauma (AHT). GT should be used as initial diagnostic Urgently seek advice from the treating haematalogy team around risk of bleeding and management of
signs and OR of persistent GCS 15, acting normally, no current slﬁ: tool to evaluate possible intracranial injury and other injuries relevant for the evaluation of AHT e.g. skull coagulapathy. Consider structured observation over immediate CT scan if there are no risk factors for
Persistent GCS 14 OR vomiting >4h0um post injury. of altered mental stafus, vomitin fractures. The extent of the assessment of a child with possible AHT should be co-ordinated with the intracranial injury. If there is a risk factor for intracranial injury a head €T should be performed. If there
Persistent signe of altered mental status.* slopped, severs headache L involverment of an expert in the evaluation of non-accidental injury is a deterioration in neurological status, perform urgent head CT scan
h 4 # Drug or alcohol intoxicated Coagulation factor deficiency
Senior clinician review to consider Treat as if the neurclogical findings are due to the head injury. Decision to CT scan or observe should be CT scan or decision to observe must not delay the urent administration of replacement factor
4+ need for observation vs head CT vs informed by risk factors for intracranial injury rather than the child being intoxicated.
gn;lcr mas: n-displaced skull discharge. Immuna thrombocytopaenias (ITP)
m:::"-‘n ol * <& months of age Check a platelet count in all patients and blood group in all symplomatic patients if not already
GCS 152 available. For TP with platelet counts < 20 x 10°/L, consider empirical trealment after discussion
? Further observation gg:s\\g;lwaitln nagrlseermgkd?nf‘é‘r:;acrama\ Injury with a lower threshold for cbservation or imaging. with the treating haematology team
with 12 g
Sarial [rus S0 g = On warfarin therapy or other newer anticoagulants (e.g. direct oral-anticoagulant)
Is there neuéocl ical ﬁe&lomhon OR Neurodevelopmental disorders or anti-platelet therapy
NO atient has 14 after 6 hours total
observation? It is unclear whether these children have a different background risk for intracranial injury. As these Consider CT regardiess of the presence or absence of risk factors for intracranial injury. Seek
children may be difficull lo assess, consider structured observation or head CT scan and include senior clinician review 1o inform llmmg aof the CT and ﬂISﬂUS 1"‘3 patient with the team managing
VEG “' the paediatric team that knows the child (parents, caregivers, and clinicians) in ehared decision-making. the anticoagulation regarding earty consideration of reversal a For children on anticoagulation
Senior clinicia ; therapy, if available, eheck the appropriate anticoagulant measule (e 9. Intemational narmalised ratio).
e e Ll Ventricular shunt (e.g. ventriculo-peritoneal shunt)
E:r:g“'diﬂ[s:;ﬂimrs 2:3::;:’:““’“ Censider structured observation over immediate CT scan i there are no risk factors of intracranial injury. gmmaiauE:_‘E Tavender E, Dalziel S. On b"‘aﬁ of the Guldslne ng G;l“-'p % “h‘le Paz‘:"ﬂ;
Hlon= o svmpb%nr'lg worsening: If there are local signs of shunt disconnection/shunt fracture (such as palpable disruption or swelling) or fodajlns for WG ‘%“"':V il i g rteatin mm“n 2 Inrn tZDQ1J g'RAmEDI“CT a'h‘ﬂ: wAusﬂ'a\la
U!JP mage and consult neurosurgery. * + + ;ueg’r;scgf shunt malfunction, consider abtaining a shunt series based on consultation with a neurosurgical Made Algor bourne
L 4 - i

-

Disch with advice if no other factors requiring admission™**
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Risk Stratification

@ sapmea

Assess for risk factors for Intraci'anlal injury* & initial observation

Elcl 5u|:I1|iI||1Imn~rm Age < zm:m Age 2 2yrs:
14 or other signs of alterad mental status® Palpablke skull Lire" Signs of base of skull fracture™
z) dogical examination Mon-frontal scalp hasmatoma® History of LOC® if signs or symptoms deteriorate

3 during observation stop and
History of LOC? 2 5 seconds History of vomiting” _ request senior clinician review.
Acting abnormally per parent Severe headache

Mechanism of Injury
MVA death or ejection, rollover, pedestrian, cyclist.
Falls: <2 years greaterthan1 M
>2 years greater than 1.5M
Head struck by a high speed object

Any risk factors: Recommended observation period is up to 4 hours post injury including 1 hour retumn to normal.'2™ No risk factors:
Clinician reassessment with deterioration, retum 1o normal, or at 4 hours. Mo need for observation.

https://sapmea.asn.au/echo



ECHO Intermediate risk

@ sapmea = consider imaging
¢ 2 Risk factors OR
Fostiraumatic seizure(s) OR
Parsistent savere headache of persistent

vomding > 4 hours post injury.
Senior clinician review to consider Low risk
= need for observation vs head CT vs =

Palpable skull fracture’ OR discharge. Not intermediate or high risk AND
Signs of base of skull fracture™ OR Improving signs and symptoms:
Worgening signs and symploms OR + GCS 15, acting ,mmumﬁg:
Persistent GCS 14 OR Further observation of altered mental status,
Persistent signs of altered mental status * with serial reassessment” stopped. severe headache

Is thera neu ical daterioration OR
Patent has GCS 14 after & hours total
absarvation?

YES {.
Senior clinician review

If ssgns or symptoms stabla:
consider (ne)imagang or admission.
If sns or SYmphoms worsaning:
(repmage and consull newrosurgery

https:/ /sapmea.asn.au/echo



CTB

@ sapmea

 98% of Paediatric head injuries are mild to moderate, GCS > 14

* Other useful tools i.e. CATCH, PECARN or CHALICE are highly
sensitive but have poor specificity resulting in unnecessary CT
Imaging

* Increasing evidence to the increased risk of cancers forming in later
life

 Radiation dose adjusted to body size
 Regional vs Paediatric tertiary imaging
e CTvs MRI

 Sedation?

https://sapmea.asn.au/echo



https://www.predict.org.au/head-injury-guideline/
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Neuroprotective measures in head injury

Neralie Wearn, Retrieval Nurse, MedSTAR
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ECHO - .
- Clinical Management Head Injury

@ sapmea

Primary brain injury: acute CNS insult

Secondary brain injury: indirect brain injury resulting from physiological changes

Neuroprotective measures: to prevent and/or minimise secondary injury

Primary aim (pre tertiary facility) = prevent secondary brain injury

Ref: amboss.com

https://sapmea.asn.au/echo



Clinical Management Head Injury

@ sapmea

Strategies:

* Optimise oxygenation

* Normocapnia

* Blood pressure management (CPP = ICP — MAP)
 Normoglycaemia

* Consider seizure prophylaxis

* Normothermia

* Conservative ICP management (position / sedation / analgesia)

https://sapmea.asn.au/echo
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CT in adult head injury

A/Prof Bob Dunn, Emergency Medicine Consultant

https://sapmea.asn.au/echo



Who to CT in adults?

@ sapmea

Multiple guidelines, very similar to PREDICT
 NICE (May 2023) probably the best

 allows a2 hours for GCS > 13 to reach 15
e gives guidance on who can wait 8 hours

* Most have problems with definitions/interpretation
 None separate urgent and non-urgent CT findings

* None shown to be superior to
e observation +/- CT if required
e expert judgement in adults

 None specifically address issues relating to remote practice settings

https://sapmea.asn.au/echo




Why do you want the CT?

@ sapmea

Injuries that need Neurosurgical intervention within 12 hours?
* Very few

 GCS always < 13 or deteriorating
* Reliable measurement and monitoring of GCS important

* 50% of EDH’s occur in patients < 18 years of age, rare > 65 years
Other injuries that don’t?

 Lots of them (5-10 times more common)

A few may still need Neurosurgery — but not urgently

 Good neuroprotective care is all that is initially required

https://sapmea.asn.au/echo



Risk factors for Neurosurgical intervention
I (NICE) — immediate CT

GCS<12

Focal neurological deficit

Clinical features of skull fracture
Drop in GCS 2 points or more
Pupil diameter increase of > 2mm
Other

* Seizure

 Severe headache

https://sapmea.asn.au/echo




Delayed (8 hour) CT

@ sapmea

GCS < 15 at 2 hours

e Patients with LOC or amnesia for the event and
* age b5 orover
* anticoagulation / antiplatelets - except aspirin alone
* |oss of consciousness
e external signs of head trauma

* Vomiting = 2 times
 ‘Dangerous mechanism’
e pedestrian struck by a car, ejection, fall > 1m

 Anticoagulation
* external signs of significant head trauma without LOC or amnesia

https://sapmea.asn.au/echo



ECHO
- Who does not nheed a CT?

@ sapmea

e Patients with initial GCS of 13 -14 that returns to 15 within 2 hours.

 Older patients

 with ground level falls, normal mental state, and no sign of external head
trauma

 when intervention is unlikely to improve outcome

e Patients with no LOC or amnesia
 unless anticoagulated and external features of significant head trauma

https://sapmea.asn.au/echo




S Other points

e Sedation with midazolam to facilitate a CT is OK for the agitated
patient.

 Radiation risk decreases with increasing age

e C(CTBinalyearold has a lifetime cancer mortality risk of 0.06% (1:1600)
* background risk of fatal cancer is approximately 25%
e CTB risk approximately 1/40,000 of the background risk
 negligible in the elderly

* Normal Cx spine imaging rules apply
* |ower threshold for elderly with evidence of significant frontal trauma

https://sapmea.asn.au/echo



B Summary

System for management of head injury in regional SA is good.
Good clinical assessment (esp GCS) is key.

Expert judgement may be better than rules.

Urgent neurosurgical intervention not required if GCS > 13.
Most CTs can be safely delayed.

Most CT findings do not require neurosurgery.

Good neuroprotective care is good for all severities of head injury.

https://sapmea.asn.au/echo
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