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Presentation overview

» Background
» Trauma — WA perspective

» Emergency Rescue Helicopter
Service (ERHS)

» Research methodology
» Results
» Discussion

> Conclusion
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Background — major trauma in rural WA

>

>

Mortality from trauma up to 4x higher in rural &
remote WA compared to Perth

All major tertiary hospitals located in Perth and
transfer to Perth required for all major trauma

WA Ambulance Service — run by St John Ambulance

» 720 paramedics (30 metro and 15 country stations)

» 3000 volunteers (162 country locations)
Emergency Rescue Helicopter Service
» 2 helicopters - Perth (Jandakot) and Bunbury bases

Royal Flying Doctor Service

» 17 fixed wing aircraft across five bases
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Emergency Rescue Helicopter Service (EHRS)
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From July 2003 — February 2016 - single ERHS in WA
(second Bunbury based ERHS commenced 2015)

Based at Jandakot airport (15km south Perth)

ERHS staffed 24/7 by pilot, aircrew person, critical care
paramedic & RFDS doctor on selected retrievals.

ERHS performs 3 types of missions:

» primary retrievals

» secondary retrievals

> rescues

St John Ambulance WA is tasking agency
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ERHS (Jandakot)
operating zone
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» Primary retrievals
predominantly located in
zone 50 — 250 km radius of
Perth

» 42 outer metropolitan, rural
& regional hospitals located
within the ERHS (Jandakot)

operating zone
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Compare and Contrast of a Direct and Indirect case
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Crash victim taken by
road ambulance
(volunteer) to

nearby country
hospital. Transferred by
road ambulance to
larger country hospital.
Later transferred by
ERHS to Perth.

Time from incident to
arrival at Trauma
Centre =10 hrs 49
mins

# Direct Transfer to Trauma Centre =
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Crash victim retrieved
directly from incident
scene by ERHS.

Time from incident to
arrival at Trauma
Centre =2 hrs 2 mins
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Trauma Bypass

» Ambulance Services have a trauma bypass

guideline that advises Paramedics to bypass
peripheral hospitals and transport major

Physiology

Do serious injuries include
any of criteria below?

Sustained RR <10 or >29

Systolic BP < 30mm Hg
or absent radial pulses

GCS motor score of 4 or less (withdrawal to pai

Anatomy

Open pneumothorax or flail chest
ém_shod. degloved or mangled limb
Suspected major pelvic fracture
Neck or back injury with paralysis
> 1 fractured proximal long bone

trauma patients directly to a Trauma Centre

» Evidence for the routine direct transport of
severely injured rural trauma patients from the
accident scene to a Level 1 Trauma Centre
appears inconclusive

» This PhD research aims to bolster the body of
evidence concerning the efficacy of trauma
bypass by direct helicopter retrieval

Amputated limb
Suspected open or depressed skull fracture

Can Major Trauma Centre
be reached within NO
45 minutes ?

YES

Consider going to
nearest ED if cardiac
arrest imminent

Can airway and
catastrophic haemorrhage be no
controlled ?

YES

Y

= Go to local Trauma
Go to Major Trauma Centre Unit if closer than MTC
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Research Objectives

To determine whether direct helicopter retrieval from an incident scene to a tertiary
hospital improves survival for severely injured trauma patients in rural locations in

the zone 50-250 km of Perth, compared to indirect retrieval

No research to date investigating the
mortality for severely injured trauma
patients in WA who are treated in rural
or regional hospitals but die prior to
being transferred to a tertiary hospital

in Perth
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All Trauma Major Trauma (ISS > 15)

M et h Od O | Ogy 50km -250km of Perth (2006-2015)

Survived Died prior to
Retrieval to Retrieval to
Perth Perth

Data from H i i
SData from National Coronial National Coronial Information System
tate Trauma Information

Registries System

Data extract —
external causes of
death 42 postcodes
n=1651

Cases excluded —

died on scene, not

major trauma etc
n=1595

Total no. of cases
n=1429 :
meeting the

inclusion
criteria n =56

NCIS cases
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Results — Demographic data

_ Indirect Retrieval " **——{"={ Direct Helicopter y
; -\ ‘ﬂwﬁll_!‘?

Number of Patients 1086 343

Age in years (mean) 42 40

Males 829 (77%) 242 (71%)
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Results — Mechanism of Injury

MVA (Motor Vehicle Accident)
Most common mechanism for
both Indirect and Direct groups
followed by MBA (Motor bike

Accident)

76

46
37 31

STRUCK BY PEDESTRIAN PEDAL

FALL< 3 FALL>3
CYCLIST

METRES METRES OBJECT

W Indirect Retrieval ~ m Direct Helicopter \_‘__‘é%@

MVA DRIVER MBA RIDER / MVA
PILLON PASSENGER
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Results — Injury data

_ Indirect Retrieval ~#*== == | Direct Helicopter S-S
b"—?’ ( 7 -\ '|g=l ‘T

Number of Patients 1086 343

Blunt trauma 1048 (96%) 340 (99%)

1SS (mean) D=8.8) SD=10.9)
NISS (mean) 31.7 (SD=13.0) 34.1 (SD=13.7)
TRISS - initial (mean) 0.90 (SD=0.19) 0.87 (SD=0.22)

TRISS — final (mean) D=0.08) D=O.17)
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Results — Vital Signs at Definitive Care Hospital

_ ndireetRetrieval =77}~ | DirectHelcopter g o
= » : “\ |;=ll“|

Haemoglobin (g/L) 133 131
International Normalised Ratio (INR) 1.29 1.35
Platelets 233 251
Glasgow Coma Score
Arterial pH 7.3 7.25
Arterial PCo2 43.4 45.9

Mean Systolic Blood Pressure @
(mmHg)

Mean Pulse Rate (bpm) 91 95
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Results — Mortality data

r Indirect Retrieval ~**===={ Direct Helicopter M= e

Total no. of patients 1086 343

Died (survived initial 157 (14.5%) 35 (10.2%) X2 = 4.053; p=0.044
incident and arrived
alive at hospital)

Time (minutes) from 487.2 299.9
trauma time to death
time (mean)
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Results — Demographic and Injury Data for Deceased Patients
~wT==r=& Direct Helicopter B

2 & Ty 3 2 ".Vz'g‘u
No. of patients 157 35
who died
Males (% of total) 72 74
Mean age (years) 49 45.5
ISS SD=13.7) SD=11.2)
NISS 40.0 (SD=18.9) 50.8 (SD=17.8)
TRISS - initial SD=0.35) SD=0.36)
TRISS - final 0.84* (SD=0.19) 0.35* (SD=0.41) * small patient numbers
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Results — Mechanism of Injury (Deceased Patients)

%= Cause of death =< Cause of death
%24 Indirect Retrieval =% Direct Helicopter

| N 5
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= MVA Driver m MVA Passenger
Pedestrian MBA m MVA Driver = MVA Passenger
m Fall from standing = Fall < 3m = MBA Pedestrian
m Other

m Struck by object m Other
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Discussion

» Previous systematic reviews of the benefits of direct retrieval and/or helicopter
retrieval inconclusive because of high heterogeneity in studies

» This study demonstrated that mortality from major trauma in rural trauma
patients was lower when retrieved direct by helicopter from the incident scene
and transported to a tertiary hospital compared to indirect retrieval

» Benefit of helicopter retrieval is likely to result from a combination of crew
expertise, timely critical care interventions (i.e definitive airway management,
blood products, finger thoracostomy etc), speed of transport and trauma centre
access

» Uncontrolled haemorrhage remains the single largest contributor to preventable
mortality and tertiary hospitals may be better at responding to patients
requiring massive transfusion
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Limitations

» National Coronial Information System (NCIS) data
sourced from autopsy, coroners and police reports —
limited compared to Trauma Registry data

Conclusion

» Direct helicopter retrieval (from the incident scene
to a tertiary hospital) improved survival of severely
injured patients in the zone 50 — 250km of Perth
compared to indirect retrieval (transfer to a
secondary hospital prior to transfer to a tertiary

hospital).
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Summary

>

>

Y

MVA and MBA most common causes of major
trauma in WA

Greater than 70% males for indirect and helicopter
direct retrieval

Higher ISS in the helicopter direct group
Vital signs similar in both groups

Mortality rate higher in the indirect retrieval
group (14.7%) compared to helicopter direct
(10.2%)

Time interval from trauma to death greater in the
indirect group

Questions

Email:
d.ford@ecu.edu.au
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