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Trauma Facts

• 6 x106 trauma deaths each year

• 100 x 106 hospital admissions / yr

• Road trauma by 2030 – 5th cause of death worldwide

• Trauma in the elderly on the rise

• Haemorrhagic shock – most preventable deaths

• Traumatic brain injury (TBI) –most trauma-related deaths in HICs

• Musculoskeletal injury – most surgery and most disability

Clinical Series on Trauma Surgery. Lancet 2012



What has changed over the last 10-20 years ?

• Airway management

• Spinal injury- immobilization and imaging

• Shock management

• ? Head injury management

• Elderly trauma



Airway management

• Pre-intubation checklist

• Significant increase in successful first attempt at intubation

• ANZEDAR ( Aust NZ Airway Registry)
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ED Pre-intubation checklist



ED Airway Algorithm



First pass Intubation Failure Rate decrease over 
time ( RNSH data)

• First pass success: 84% to 94% (P<0.001)



Spinal Injury Investigation and Management

• Soft collars use pre-hospital (convenience > evidence)

• Protect spine until can be cleared

• Use Nexus/ Canadian Cx spine rules

• Unable to clear clinically – CT Cx spine

• If spinal # detected - Rigid collar (Philadelphia or Miami J)

• MRI to detect ligament injury

• CT Angio for blunt cerebro-vascular injury (Denver criteria)





Detection of Blunt 
Cerebrovascular Injury (BCVI)

CT angio Ix of choice



Denver screening criteria for BCVI



40 yr male BIBH post 15 m 
fall down cliff 

Neck pain

Paraesthesia arms and legs



40 yr male BIBH post 15 m fall down cliff
Neck pain / Paraesthesia arms and legs

Hangman’s Fracture C2



CTA C2- R Vertebral Art Dissection





MRI in spinal injury

• Fracture dislocation at T11-
12 with compression/ 
transection of the conus

• The anterior and posterior
longitudinal ligaments,  
ligamentum 
flavum and the interspinous
ligaments are disrupted.

• Anterior epidural haematoma
maximal thickness of 10 mm
upper border of T11 to the
T11-12 interspace.



Chest trauma



52 yr male high speed MVA – chest pain



Traumatic Aortic Rupture



Aortic stent



Rib Fracture Fixation

• Consider if 3 or more displaced rib #s

• Flail chest

• Fail non-operative Mx

• Require other chest procedures

• Contraindications
• Unstable spine #

• Severe Traumatic brain injury

Chest wall stabilization in trauma patients: why, when, and how? J Thor Dis 2018



Rib Fracture fixation





Benefits of chest wall stabilisation

Shortened duration of mechanical ventilation

Decreased incidence of pneumonia

Decreased need for tracheostomy

Shortened ICU length of stay

Shortened hospital length of stay

Decreased mortality in patients with flail chest

Rapid return to work

Cost effectiveness

Decreased use of narcotics

Earlier mobilization



Haemorrhage and shock 
management

Some Science ?



Management of Acute Traumatic Haemorrhage

• Exsanguination is a common cause of death in 

injured patients

• Early surgical (or Radiological) control of 

haemorrhage

• Goals of early damage control resuscitation

• Early detection and management of coagulopathy



From: Acute traumatic coagulopathy: pathophysiology and resuscitation
Br J Anaesth. 2016;117(suppl_3):iii31-iii43. doi:10.1093/bja/aew328

Br J Anaesth | © The Author 2016. Published by Oxford University Press on behalf of the British Journal of Anaesthesia. All rights 

reserved. For Permissions, please email: journals.permissions@oup.com

Damage control resuscitation
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Acute Traumatic Coagulopathy
Karim Brohi J Trauma 2003



What is ATC?

• Multifocal global failure of coagulation

• Driven by tissue trauma / systemic hypoperfusion and 
shock

• Activated Protein C (aPC) and thrombomodulin central 
to process

• Hyperfibrinolysis

• Platelet dysfunction



Mechanism of ATC
Brohi et al 2007



Mechanism of hyperfibrinolysis
Brohi et al 2007



Clinical Significance of ATC

• Worse outcome 
• Increase risk of death by factor X 4-8 

• Increase ventilator time, LOS

• Increased transfusion requirements

• Increased thrombosis risk
• Protein C depletion / TAFI (Thrombin -activatable fibrinolysis inhibitor)

• Increased risk of sepsis

Brohi et al Curr Opin Crit Care 2007



Problems with standard 
coagulation tests

• Lab PT/APTT ----20-60 mins

• Describe initial few mins of coagulation
• Normal clotting time 15-30 mins

• No assessment of
• Clot quality or strength

• Fibrinolytic activity

• Platelet function

• Role of TEG or RoTEM



Role of TEG or ROTEM
Thromboelastography v Thromboelastometry



Thromboelastography
(Dr V Kumar Health and Medicine





TEG- Guided Transfusion 
Strategy ( emDocs.net)



Massive Transfusion Guidelines



Component Therapy v Whole blood  in  

2003 

Component Therapy:
1U PRBC + 1U PLT + 1U FFP + 1 U cryo

680 COLD mL

•Hct 29%

•Plt 80K

•Coag factors 65% of initial concentration

•1000 mg Fibrinogen

WWB:

500 mL Warm

Hct: 38-50%

Plt: 150-400K

Coag: 100%

1000 mg Fibrinogen
•Armand & Hess, Transfusion Med. Rev., 2003



Code Crimson

• Acute life-threatening haemorrhage requiring life saving surgery

• Shocked trauma patient- blunt or penetrating trauma with obvious 
thoracic or abdominal haemorrhage

• Activation: ED Team leader
• De-activation Surgical consultant

• Notify
• Blood bank – Massive Transfusion protocol

• OR – Surgeon in OR / Anaesthetist in charge

• OR Nursing staff aware



R Gruen et al 
MJA 2013





Current widespread use of TxA in 
bleeding trauma patients is not 

supported by the current literature
and may be causing harm



Gruen et al

•Effects of TxA on Acute Trauma Coagulopathy unknown as no 
coagulation studies were done in CRASH 2

•What is needed?

• PRCT in controlled environment with laboratory monitoring of 
coagulation and standardised blood transfusion protocols 
essential before TxA is STANDARD care in trauma patients

•PATCH (Pre-hospital Anti-fibrinolytics for Trauma 
Coagulopathy and Haemorrhage) Study

• early pre-hospital effect on mortality and 6/12 recovery as well as 
coagulation and clots



REBOA

•Resuscitative 
Endovascular Balloon 
Occlusion of the Aorta



REBOA

• Minimally invasive technique that uses a catheter to insert a balloon 

into the aorta to stop distal bleeding when inflated and allows time 

for patient to get to OR or IVR for definitive control of haemorrhage

• Indicated in life –threatening haemorrhage in chest, abdomen or 

pelvis

• Alternative to cross-clamping the aorta to control distal haemorrhage





Utility of REBOA
• REBOA appears to be useful in sub-diaphragmatic haemorrhage

• Improves cardiac and cerebral perfusion

• Adjunct to standard surgical resuscitative tools

• Appears to improve survival but high mortality ?

• Patient selection may be an issue

• No extensive training necessary

• Should be widely available in MTS 

Resuscitative Endovascular Balloon Occlusion of the Aorta in trauma: a systematic review of the literature

Gamberini at al World J Trauma Surgery 2017 



Severe Traumatic Brain Injury

• Major health- care problem worldwide

• Progress in understanding pathophysiology 

• Not translated to improved outcomes

Rosenfeld et al Early Management of Severe Traumatic Brain injury. Lancet 

Clinical Series in Trauma Surgery Sept 2012



35 yr female severe TBI





Post bi-frontotemporoparietal
decompressive craniectomy 









DECRA Conclusions

• In adults with severe diffuse traumatic brain injury and refractory intracranial 

hypertension, early bi-frontotemporoparietal decompressive craniectomy 

decreased intracranial pressure and the length of stay in the ICU but was 

associated with more unfavourable outcomes. 

• Worse scores on Extended Glasgow Outcome scale than standard care ( OR 

1.84) and greater risk of unfavourable outcome ( OR 2.21)

• Death rates similar at 6 months for surgery v standard care



Silver Tsunami of Elderly Trauma



Proportion of the Australian population aged 65 and over
from 1970 – future prediction



Falls



Impaired driving ability

• Runaway driver, 93, who caused Melbourne West Gate Bridge crash 
to be charged

• Debate continues to rage over age-limits on elderly drivers, 
following a shocking crash caused by a 93-year-old on a NSW 
highway.



Alarming epidemic of major injuries... 
fuelled by Britain’s sprightly pensioners





NSW Institute of Trauma and Injury Management. Major Trauma in NSW 2015. Sydney: NSW Agency 
for Clinical Innovation, 2016
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Australian Trauma Registry 
Annual report 2016-17

• Total injuries ISS > 12 or died: 8423
• Total deaths: 897 (10%)

• Deaths due to injury in elderly 

•> 75 yrs : 40 %



Aging and Frailty

 The estimated average prevalence of frailty among older people in the 
community is 10%

• Range of 4–59% due to variability in definition used and studied population

Collard et al., 2012.



“Frailty” Definition

• A state of vulnerability to minor homeostatic stressors due to 

an age-related decline in physiological reserve 

• Frail people are at greater risk of adverse outcomes

• Falls, increasing disability, hospitalisation, transfer to higher 

level of care and increased mortality
• Considerable heterogeneity

Freid et al J Gerentology 2001
Joyce at al Current Opin Anaesth 2015



Frail patients

• Increased LOS 

• Increased adverse events

• Increased costs

• Frailty Assessment allows :
• Better prediction of potential outcome

• Informed communication with family

• Better allocation of resources



Frailty Assessment : Reported Edmonton Frail Scale

Hilmer Aust J Aging 2009

Cognition

General Health Status

Functional independence

Social support

Medication use

Nutrition

Mood

Continence

Self reported performance

• Non frail: 0-7

• Frail: 8-18



If we can make an early assessment of 
Frailty

We can make a reasonable prediction of outcome after serious injury

Should be a part of the early assessment of elderly injured patients



“ The necessity of 
nature’s final victory 
was expected and 
accepted in 
generations before 
our own. 

Doctors were far 
more willing to 
recognise the signs of 
defeat and far less 
arrogant about 
denying  them.”

Sherwin 
Nuland “ How we die”



Thank you


