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2.1

2.2

2.3

2.4

POLICY STATEMENT

Early referral and transfer of patients with spinal cord injury (SCI) to a specialised Spinal
Cord Injury Service (SCIS) improves outcomes and reduces major complications. This is
in line with the NSW Policy Directive PD2018 011 Critical Care Tertiary Referral Networks
and Transfer of Care (ADULTS), Improving the Quality of Trauma Care in NSW: Trauma
Services Model of Care (2019) and Selected Specialty and Statewide Service Plans, NSW
Trauma Services Number Six, December 2009. The purpose of this procedure is to ensure
patients with SCI are able to access speciality SCIS when needed. Admission should be
timely and equitable. Timely admission means as soon as is practically possible, with an
ideal being a direct admission less than 24 hours following injury.

BACKGROUND

The NSW State Spinal Cord Injury Service for adults (age 16 years or greater) is co-
located at Prince of Wales Hospital (POWH) and Royal North Shore Hospital (RNSH). This
is a tertiary level service that delivers multidisciplinary care in an appropriate physical
environment as required by the NSW Health Model of Care for SCI. This combination of
expertise is not available at or transferable to other sites and so transport of patients to one
of the SCIS hospitals is required.

Acute spinal cord injury

The rapid deterioration in neurological function due to injury of the spinal cord or cauda
equina (covering neurological segments C1 to S5) from non-progressive disease, including
trauma, intervertebral disc herniation, transverse myelitis, bacterial infection, ischaemia or
haematoma. Progressive neurological disorders and metastatic neoplastic disease are
specifically excluded. Unilateral injury to single nerve roots (sciatica or brachialgia) is not
included in the definition of spinal cord injury.

The SCIS at POWH
The POWH SCIS is the default service to provide immediate and continuing care for acute
spinal cord injured patients from within SESLHD and its referral network within NSW.
Referring Local Health Districts include:
e South Eastern Sydney
lllawarra Shoalhaven
Murrumbidgee
Southern NSW
South Western Sydney
Sydney
Australian Capital Territory (ACT)
St Vincent’'s Health Network

Non-refusal policy at POWH

The SCIS at POWH is bound to accept any appropriate referral of acute spinal cord injury
that is notified within 24 hours of the injury occurring. Referrals to POWH later than 24 hours
after the onset of SCI will be accommodated at the earliest possible opportunity based on
availability of appropriate resources within the hospital.
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2.5

2.6

2.7

3.1

It is not expected that POWH will be mandated to accept all referrals of SCI, in some
circumstances transfer of the patient may not be appropriate. In cases where a bed is not
available at POWH SCIS, the spinal surgeon on call will liaise with RNSH for admission of
the patient. Spinal cord injury, Non-refusal policy for

Appropriate Referral Type

The SCIS at POWH will accept patients with the following clinical characteristics:

e Age 16 years or older

e Sudden onset of neurological deficit affecting spinal segments from C1 to S5 (but not
unilateral, single nerve root compromise)

e Presentation following trauma or presumed non-progressive pathology

e Has a reasonable expectation of surviving the acute injury and/or medical co-
morbidities

e Spinal cord and spinal column imaging are not required prior to referral or transfer.

Patients with the following characteristics will not be accepted

e Age younger than 16 years (refer to Sydney Children’s Hospital Network at Randwick
or Westmead)

e Moribund patients or patients with such severe injury as to put their immediate
survival in jeopardy

e Patients with documented or presumed progressive pathology affecting the spinal
cord or cauda equina (demyelinating and degenerative conditions of the spinal cord,
metastatic tumours or congenital disorders).

Network SCIS and Major Trauma Service SESLHD

The SCIS at POWH is networked with the Major Trauma Service at St George Hospital in
SESLHD. The SCIS at POWH will be the primary referral centre for SCI patients referred
to the Trauma Service at St George Hospital and will provide a non-refusal service to such
patients. Referral of multisystem injured patients with SCI to St George Hospital is
appropriate for triage directly to the most appropriate service (the Trauma Service or SCIS).

St George Trauma Hotline Use and Referral Procedure

NSW Aeromedical and Medical Retrieval Service (AMRS)

The need for physician-assisted transfer is determined by AMRS in consultation with the
receiving SCIS and ICU. Transfer will generally require medically supervised transport
which may be via AMRS. AMRS should be contacted on 1800 650 004 by the referring
hospital to facilitate the medical retrieval of adults with an acute spinal cord injury.

RESPONSIBILITIES

Referring clinicians:

e Refer cases of acute spinal cord injury at the time of diagnosis without delay
o Seek advice from the SCIS at POWH if uncertain of the appropriateness of referral
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e Ensure adequate spinal precautions are implemented

e Ensure adequate management of airway and ventilation in cases of cervical spinal
cord injury

e Complete the Spinal Cord Injury Referral and Transfer form to accompany the
patient

e Ensure that any imaging studies performed are sent with the patient

e Contact AMRS to arrange patient transfer.

3.2 Trauma Consultant/Fellow at St George Hospital:

e Assess referred cases for physiological stability

e May refer cases of multisystem trauma with SCI that require major intervention for
non-spinal injuries to RNSH (evidence of motor and /or sensory deficit is required,
paraesthesia alone is not sufficient evidence of spinal cord injury)

e May accept cases of multisystem trauma with life-threatening injuries for
immediate trauma care at St George Hospital trauma service

o Refer patients with isolated SCI or SCI with associated minor injuries or who have
been stabilised following multi-system injury to POWH SCIS.

3.3 Spinal Surgeon at POWH Spinal Cord Injury Service:

e Assess referred cases for suitability for transfer to the SCIS

e Discuss referral with the consultant on-duty in POWH ICU and the on-call POWH
spinal rehabilitation specialist

e Use the POWH SCIS ‘Non-Refusal’ policy to accept urgent appropriate referrals or
otherwise determine an appropriate time of patient transfer

e Establish suitable plan of management if delays in transfer are expected

e Liaise with the SCIS at Royal North Shore Hospital in the event that POWH does
not have sufficient resources to accept the patient at the time of referral.

3.4 Receiving Spinal Surgical Team at POWH:

Notify POWH Emergency Department (ED) of the expected arrival of the patient
Arrange for a ‘trauma call’ on all cases of post-traumatic SCI

Arrange for an appropriate in-patient bed for the patient

Review the patient in the ED within 30 minutes of arrival at POWH

Notify the Spinal Rehabilitation team of the arrival of the patient.

3.5 Receiving Spinal Rehabilitation Team at POWH:
e Review the patient within 12 hours of arrival at POWH.

4. PROCEDURE
See flow chart in Appendix 1.
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5. DOCUMENTATION

Acute Spinal Cord Injury Referral and Transfer Form and Neurological Assessment Form
(see Appendix 2).

6. MANAGEMENT

©)

@)
©)
@)

7. AUDIT

Remove from spinal board

Replace rigid collar with semi-rigid (Miami-J or Philadelphia) collar
Keep nil by mouth

Insert urinary catheter

Maintain mean arterial blood pressure above 80mmHg where possible
Controlled turn every two hours for pressure area care

Monitor ventilation if there is injury at the level of the cervical spine:

Look for respiratory distress

Check oxygen saturation and/or serial arterial blood gasses

Measure vital capacity

Consider intubation and ventilation if oxygen saturation falls, COz2 levels rise or vital
capacity is falling.

Annual analysis of the Spinal Cord Injury Database held jointly between POWH and Royal
North Shore Hospital. This database will capture all cases of spinal cord injury in NSW and
allows analysis of referral times.

8. REFERENCES

. NSW Ministry of Health ‘Selected Specialty and Statewide Service Plans: NSW

Trauma Services’ (Number 6) December 2009.

. NSW Ministry of Health PD2018 011 Critical Care Tertiary Referral Networks and

Transfer of Care (ADULTS)

Non-Refusal Policy for Acute Spinal Cord Injury at POWH. October 2017.

. Improving the Quality of Trauma Care in NSW: Trauma Services Model of Care
(2019)
Parent S. Barchi S. LeBreton M. Casha S. Fehlings MG (2011) The impact of

specialised centers of care for spinal cord injury on length of stay, complications,
and mortality: a systematic review of the literature. Journal of Neurotrauma.
28(8):1363-70.
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9. REVISION AND APPROVAL HISTORY
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Appendix 1
Referring Hospital
Acute Spinal Cord Injury (SCI) — Adult (aged 16 years or greater)
Multi-System [ Isolated SCI )
Trauma and SCI or
SCI with minor
associated
\ injuries y
4 )
Refer to St George l
Hospital Trauma e ~
Hotline Refer to SCIS at
9113 4500 POWH
> < 9382 2222
St George trauma service Please state:
will make appropriate "| have an adult patient with
referral: an acute spinal cord injury,
e St George Hospital please connect me to the
e RNSH consultant spinal surgeon
e POWH on-call"
L ) \ %
Switch-board will direct call to
Spinal Surgeon On-Call
who will establish appropriate
transfer
Referring Hospital
Calls AMRS to arrange patient transfer 1800 650 004
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ACUTE SPINAL CORD INJURY REFERRAL AND TRANSFER FORM (v March 2016) Patient label

This form is to be completed prior to transfer of the person with a SCI to a spinal or trauma unit and
given to the Retrieval or NSW Ambulance Service teams as part of the medical record and/or faxed to
the receiving hospital.

CONTACT Patient name: Age:
DETAILS

Referring Hospital: Referring Doctor: Weight (kg):

Referring Doctor’s contact number:

Referral date / / Referral time : AM/PM

Hospital accepting referral: Doctor accepting referral: Destination ward:

Accepting Doctor’s contact number:

SPINAL CORD Date of injury / / Time of injury : AM/PM For guidance on
INJURY sensory and motor
) ) level refer to attached
Mechanism of Injury: neurological chart.
Approximate sensory level: Approximate motor level:

Is peri-anal sensation present: YES D NO D Is anal contraction present? YES D NO D

Results of Spinal X-Rays, CT or MRI Scan

SPINAL Cervical collar YES NO
PRECAUTIONS & D D
STABILISATION

Surgery D YES D NO Date of surgery / /
Type of surgery

Type of collar
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Appendix

AIRWAY *
BREATHING * Resp rate Sp02 FiO2 It/min Chest tubes
Vital Capacity (10-15mls/kg) ABGs - Pa02 PaCO2 pH (Jves [ Jno
CIRCULATION* | Pulse /min Urine Output >0-5mis/kg/hr () YES [ NO (Jmme [ Jspc
Blood Pressure ___ /|  mmHG Arrhythmias Core Temp_____ °C

Time of application of collar __: AM/PM

D ETT in situ D Correct ETT position D ETT secureD NGT/OGT if intubated or vomiting D Mechanical vent.

LEVEL OF
CONSCIOUSNESS

ASSOCIATED
INJURIES

MEDICAL
CONDITIONS

SKIN
PROTECTION

DOCUMENTATION
FOR TRANSFER

NEXT OF KIN

Fluid resuscitation
Total fluids in

Peripheral IVs — number
Other IV / arterial access

Litres.

0

Level of consciousness at scene: GCS
Current level of consciousness: GCS

Seizures: [ JNO (] YES . AM/PM
. AM/PM

Has the patient been log rolled and skin checked 2" hourly? D YES D NO

Time of last log roll hours Time skin under cervical collar checked hours

D X-rays/CT/MRI scans - spinal column
D X-rays/CT/MRI scans-head/chest/abdo/pelvis/limbs

D AMRS / NETS Transfer form *
Relevant records: D medical &D nursing

Notified [ ) YES (] NO

NOK Name

(NOK)
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INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patienit Name, DateTirme of Exam
AASTR\ cusssircarionof seivaccoro ey |SCEBS _ _
: . J ettt L Examiner Name Signature
AMERICAN SPIsAL ENJURY ASSOCIATION ‘Is"cxll
SENSORY SENSORY
RI G HT I(Er# ELTSOI:EES KEY SENSORY POINTS KEY SENSORY POINTS KE'.\"EUTS%LRES L E FT
Light Touch (LTR} Pin Prick (PPR) Light Touch (LTL} Pin Prick (PPL)
c2 c2
Cc3 c3
C4 c4
Eibow flexars €5 C5 Eibow flexors
UER Wrist extensors CB C6 Whrist extensors UEL
(Upper Extremity Rightl  Sihoy extensors CT C7 Elbowextensors  (Upper Extremity Left)
Finger fizxars C8 C8 Finger fisxors
Finger abdustors (lite finger] T1 T1 Finger abductors (litte finger)
Carmments (Nor-key Muscle? Reason for NT? Pain? T2 T2 MOTOR
Non-SCI condiion?): T3 T3 (SCORING ON REVERSE SIDE)
T4 T4 = ;ga'nala?ysm
i= e o vish
T5 TS 2 =A:np;hn:nnr;:1srr ;?L;?c;'g:halsn
TG T6 3 = Acfive movemers. sgaing gravily
4 = Active moverment, agains! some resislance
T7 T7 5= Active moverment, against full resizlance
T8 T8 KT Mopleselle
T9 'KEF}".ST:”S‘JW To 0% 1% 2% 3%, 4% NT*= Non-5C1 condiion prasant
ks SENSORY
-.II::IIEI] I:.‘u (SCORING ON REVERSE SIDE)
0= Absent INT = Not tesfable
T12 T12 1= Aliarad 0%, 1% NT* = Nan-SC1
L1 L1 2= Mormal conaiion present
Hip flexors L2 L2 Hip fizxors
LER Knee extensors L3 L3 Knee extensovs LEL
{Lower Extremity Right] Ankle dorsiflexars L4 L4 Ankle dorsifexors (Lower Extremity Laft)
Long foe extensors LS L5 Long toe extensars
Ankie plantar flaxors  §9 S1 Ankle plantar flaxors
s2 52
" S3 53
(VAC) Voluntary Anal Contraction S4.5 (DAP) Deep Anal Pressure
{Yes/Na) 54-5 {Yes/No)
RIGHT TOTALS | || | | | | | | | | | LeFT ToTALS
(MAXIMUM) (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
uer[  |+UeL[ | =uewms roraL | | Ler| ]+ LEL| | =emsrorac [ | wRr[ s [ |=wrromac[ | eer| |+ppL[ |=pprOoTAL] |
MAX (25) (25) (50) MAX (25) (25) (50) MAX  (58) (56) {112 MAX [56) (56) (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? in injories with absent motor OR ssnsary funchion in S48 anfy) R L
LEVELS rsensorv 11 Teverormam [ ] Incampite = Any sansaryor mlorfuncton in 4.5 6. ZONE OF PARTIAL  sensorv[ [
Stepe 1- § for classificafion PRESERVATION MOTOR
¢ an reverse 2motor__ |[ | (NLI) 5 ASIAIMPAIRMENT SCALE (is) ||, FRESERVATION . C_ 1]
Fogh 12 This form may be copied freely but should not be altered without permission from the American Spinal Injury Association. EV B4
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Muscle Function Gradin

0 = Total paralysis

1 = Palpable or visible confraction

2 = Active movement, full range of mofion (ROM) with gravity eliminated
3 = Active movement, full ROM against gravity

4 = Active movernent, full ROM against gravity and moderate resistance in a
muscle specfic position

5 = (Momnal) active movement, full ROM against gravity and full resistance in a
functional muscle position expected from an otherwise unimpaired person

NT = Not testable (i.e. due to immobilization, severe pain such that the pafient
cannot be graded, amputation of imb, or contracture of > 50% of the normal ROM)

0*, 1%, 2*, 3%, 4*, NT" = Non-SCl condition present ®

Sensory Grading
0 =Absent 1 =Altered, either decreasediimpaired sensation or hypersensitivity

NT = Not testable

0*, 1*, NT* = Non-SCI condition present ®

*Mote: Abnormal mokor and sensory scores should be tagged with a ™ 1o indicate an
impaimment due to a mon-SCl condition. The non-SC1 condiion should be explained
in the comments box iogether with informalion about how fhe score is rated for
classification purposes (af least normal / not normal for classification).

In & patient with an apparent AIS B classification, non-key muscle functions

more than 3 levels below the motor level on each side should be tested to
mast accurately classify the injury (differentiate between AIS B and C).

2 = Mormal

Movement Root level
Shoulder: Flexion, extension, adbuction, adduction,

internal and extemal rotation C5
Elbow: Supination

Elbow: Pranation cé
‘Wrist: Flexion

Finger: Flexion at proximal joint, extension c7

Thumb: Flexion, extension and abduction in plane of thumb
Finger: Flexion at MCP joint

Thumb: Opposition, adduction and abduction ca
perpendicular to palm

Finger: Abduction of the index finger ™
Hip: Adduction L2
Hip: External rotation L3
Hip: Extension, abduction, internal rotation

Knee: Flexion Ld
Ankle: Inversion and eversion

Toe: MF and IP extension

Hallux and Toe: DIF and PIF flexion and abduction LS
Hallux: Adduction 81

ASIA Impairment Scale (AlS)

Steps in Classification

The following order is recommended for determining the classsficaton of

A = Complete. Mo sensory or motor function is preserved
in the sacral segments S4-5.

B = Sensory Incomplete. Sensory but not motor function
is presarved below the neurological level and includes the
sacral segments 34-5 (light touch or pin prick at 54-5 or
deep anal pressure) AND no motor function is preserved
more than three levels below the motor level on either side
of the: body.

C = Motor Incomplete. Mator function is preserved at the
most cawdal sacral segments for voluntary anal contraction
(VAC) OR the patient meets the criteria for sensory
incomplete status (sensory function preserved at the most
caudal sacral segments S4-5 by LT, PP or DAP), and has
some sparing of motor function more than three levels below
the ipsilateral motor level on either side of the body.

(This includes key or non-key muscle functions to determine
motor incomplete status.) For AlS C - less than half of key
musche functions below the single MLI have a muscle

grade = 3.

D = Motor Incomplete. Mator incomplete status as
defined above, with at least half (half or more) of key muscle
functions below the single NLI having a muscle grade = 3.

E = Normal. if sensation and motor function as tested with
the ISNCSCI are graded as normal in all segments, and the
patient had prior deficits, then the AIS grade is E. Someone
without an initial SCI does not receive an AlS grade.

Using ND: To document the sensary, motor and MLI levels,
the ASIA Impairment Scale grade, and/or the zone of partial
preservation (ZPP) when fhey are unable to be delemminad
based on the examination results.

individuals with SCI

1. Determine sensory levels for right and left sides.
The sensory leved is the mos! cawdal, ntact dermatome for both pin prick
and light bouch sensation.

2. Determine motor levels for right and left sides.

Dafinad by the lowast key muscle function that has a grada of al lsast 3 (on
supine tasting], oroviding the kay musde functions reprasentad by seqmeants
above that level are judged lo be infact (graded as a 5).

Note: in ragions whane there is no myolome lo lest, the motor kevel is
presumed o be the same as the sensary level, if testable molor function
above that level is also nommal.

3. Determine the neurclogical level of injury (MLI).

This refars fo the most caudal segmant of the cord wilth intact sansation and
anfigrawaty (3 or mone) muscle funchion sirength, provided thal heve is normal
(intact) sansory and motor fimchion rostrally respectivaly.

The NLI is the mos! cephalad of the sensory and molor levels delarmined in
staps 1 and 2.

4. Determine whether the injury is Complete or Incomplete.
{Le. absence or prasence of sacral sparing)

If voluntary anal contraction = No AND all 54-5 sensory scores = 8
AND deap anal prassure = No, then injury is Complete.

Otharwasa, injwy & lncompletes.

5. Determine ASIA Impairment Scale (AlS) Grade.
Is injury Complete? If YES, AlS=A

HD‘

Is injury Motor Complete? If YES, AlS=B
NO ‘ (No=voluntary anal confraction OR motor
function more than three levels below the mator
level on a given side, if the patient has sensary

incomplete classification)

AMERICAMN SPINAL lN]‘UI'ﬂ" ASSOCLATION

INTERNATIONAL STANDARDS FOR NEUROLOGICAL
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Are at least half (half or more) of the key muscles below the
neurclogical level of injury graded 3 or better?

MO .‘ YES ,‘,
AlS=C AlS=D

If sensation and motor function is normal in all segments, AIS=E
Nota: AIS E s usad in follow-up hasting whan an individual with a documandad
5C has recovensd normal funclion. If af indial lesfing no deficits ane focmd, the
individual is meuralogically intact and the ASIA impairment Scale does nol apply.

6. Determine the zone of partial preservation (ZPP).

Tha ZPP is usad only in infunias with absant mator (no VAC) OR sansory
fmction (ne DAP, no LT and no PP sansation) in the lowest sacral segments
54-5, and refars fo those dermalomes and myotomes cawdal fo the sansory
and motor kevels thal remain parbially innenvated. With sacral sparing of
sansary function, the sensary ZPP is not applicable and thenafore “NA™ &
racoided in the block of the werksheet Accordingly, if VAC is prasent, the
mator ZPP i not applcable and is nobed as A"
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