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Surmmary

Thirty-rwo of [23 paticns admitted to the Vietorian Spinal Injuries Unit, Awustin
Hospital, during rthe period Ist March 1983 1o 28th Decomber, 1984 sustained
major neurslogical deterioration frors the ime of infury 1o the time the parisnr was
adrurted to the Usit. The bey 1o the prevennion of major neurclogical deteriorasion
i patients who have only vertebral coliomn damage and in patients urhe have partiol
nenrological dysfuncrion is o theoretical and practical understanding of 1he spinal
coltmn and cord. Suspicion about the possibility of spinal cord injury, followed by
appropriate handling and immmobiltisation of thase patients by treating persatinal as
soon a5 possible after the nfury, could make ma_mr neurnlogical dsner:amman Eﬂefare"
adwmission to a specialised spinal fnfuries unit & rare event.

Key words: Spinal injuries; Neurological decerioration and its Dpravention; Pre-
hospital care. ;

Spinal cord clinicians who are involved in the acute and ongoing care of people
with spina) cord imjurics have always been concerned abourt the poasibility of
patients sustaining further neurclogical deterioration after the aceident befere
they arrive at a spinal cord injury unit. To date, no derailed work has been
earried our to define the exzent of this problem. This paper attempts to define
the extent of the problem for the Victonan Spinal Injuries Unit Austin Hospital,

Australia - a Spinal Injuries Unit which provides scute angd ongoing spinal cord
care for an urbdn and roural community of over 5 million peopie.

Pasients and mt:.thﬂds

All parients who sustained significant spinal card injuries in Victaria or wichin
25 Lkilometres of the Victorian border, who were admitted to the Victorian
Spinal Injuries Unit, Austin Hespital during the study period (15t March 1983 1a
the 28th December 1934) were included in the study. (Patients with hyscerical
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spinal cord paralysis and parients who were discharged withid T2 hours of
their adrnission to the Unit were excluded). Data was collected by an nterview
with parient, witnesses of accident, ambulance persennel involved in the initial
rreatment of the patient and medical practitioners invelved in paticrrs treatmmient
pre-admission to the Spinal Injurfes Unit. Ar asgessmicnt was made of the
accident site and any material involved in the sccident. The patient’s admission
records at the Victodzn Spinal Injugies Unit, Aunstin Fospiral were mesensed.

Radiclogical investigations performed pre-admission outside the Spinal Injuries:

Unir and on admission to the Spinal Injuries Unir were also assengad. All data

- was colleeted and recorded by the aurchor.

All information was collected within 7 days of the patent’s admission to the
unit. The authar travelled over 60 000 kilometres by motor vehicle during the
study period to collect the necessary data.

Results

One hundred and twenty-four patients satisfied the study criteria during the |

study period. Only ene patient refused to parricipate in the smudy. Seventy per
cent (80 of paticnrs studied were admitted to the Unit within 12 hours of their
injury. '

Neurolegical deteriorarion

Meurclogical deterioration in spinal cord imjury is difficult 1o analyse, for twa

reasong: : :

(a) Possibility of observer errat . ;

¢h) If neurclogical detcrioration has accurred, it can be difficult to ascervain
how much dgtcriniatinn was die to the ‘narural disease process’ and how
much deterioration was due to inappropriste handling. ; )

In this study the Frankel classification (Frankel ‘et al,, 1568) was used to
ascertain the padent's neurslogical status at four distiner locations: accident site
before seen by ambulance officers, initial ambulance afficer’s assessment, local
hospital assessment and assessment 4T the Victorian Spinal Injuries Unit, Austin
Heospital,

The nenrological change patients sustained hetween the time of injury and the
time they were admitted to the Victorian Spinal Unit, Ausdan Hospital have
been presented in Table L Twenty-six per cent of parients sustained major
neurnlogical deterioration between the time they were injured and the time they
were admitted to the Spinal Unit, Table I1 ghows the degree of major neura-
logical dererioration which occurred from the time the patient was injured ta
the time the parient was admitted to the Spinal Injuries Unit. B

The site at which major neurological deterioration occurred has been pre-
sented in Table 111. Of the 9 cases who sustained major neuralogical deteriora-
tien during the initial amiulance assessment -and ambulance transport 1o the
local hospital, spipal ipjuries werc not suspeerted by the amtnulnce officers
{nvolved in & cascs. When the diagnosia was not suspected, the injured part was
Lot immobilized, and the patient was not lifted so as to prevent vertebral move-
ment. In one casc where the diagnosis was suspected, the patient’s neck was not
immobilised as the injury was suspected to be at the thoracic, not the cervical
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Tabla § Meurological status of farient botwaen dme of
injury and time of ademtasion ta spinal juces imit

Patients neurological status Wianbers L
Coroptete pozalysis st 23.4
Incamplete paralysie stabie it 11.4
Improvement in neurclogy - 25 21.1
Minor nenrelogical detgrtaration o) 17.9
Mnjor peurologics] detertoration 32 260
Total , 123

Table I Dagres of mﬁior netrological
dereripration (change in Franksl cinssification
between cime of injury mmd dme adoviwed oo

spinal unit)

AB AR AC AD AR
LIl 1] [H] 4] [H]
Ba RE BC BD BE
4] L) 0 b 0
CA CB cC D CE
1] a 4] 0 ]
A DR Do DD DE
E] T 10 [H] [H
EA EB EC EL EE
3 Xy & - o 1]

Ir ench squace of the grid ars twi Jetters of the
alphateer, the first relared to the Aeurplogical
lesion after Injury but before neurological
detestoraron and the second o the patient’s
neurological leston on admission t@ the Vie-
torian Spinal Injury Uade, Avatin Hospizal,

Table I Site of major nevurotogicat detnri.urmﬁnn :

Site Miunbars L5

Accident wite ; 3 2.4
Initinl ambitlance assessment and

ambulme tansport o [ocal hoapitl o 28.1
L.zl haspitnd . 17 531
Ambrlancs wansport from ool

haspital 1o the Spinal Urdt 2 6.3
Other 1 31

level. OFf the 17 cases in which major neurclogical dererforation occurred at the
local hospital, the diagnosis ‘was not snspected in 14 cases. Major neuralogical
deterioracion occurred after surgery for 2 traumatic tear of the arch of the aorta
in 2 of these cases. In the remaining 12 cases, the injured part was ot immo-
bilised and the patient was not lifted so gs 10 prevent vertebral movement.
Major nenrological dererioration occurred dne to inadequate immobilisation
and inappropriate handling in the three cases in which the diagnosis wayg sus-
pected.

Tahle IV camnpares the neurological level of ail the patients in the study and
the pumbers which deterioratad in each group. Major neuralogical deterigration
{5 not correlated with any neurological level. Table YV compares the cause of
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Tabic 1¥ Neuralogical level of padents wha sustained major newso=
logicl detericration befory admisslon o the Spinal Unit .

Meurologicl level Maior neurelogical deterioration Total patlents
Cervical 18 (26.5",) 68 (5573%)
Thovacic §(22.27,) 7 (A1)
T.umbar 6 (400", 150122 %%
Sacea © 0 0%) 3¢ 2%,

Toble ¥ Major neuralogical dererioretion by cuse of injury

- Majgr neuroleglonl decerioracion e
Canse of njury try cause of injury Total patients

Al
L
3

Mot gar sccidenics 1
Maror bike acsldent
Pedestrion

Bieyele

Fuolls

Diving

Harse riding
Australian ruies
Assaulit

Falling weights
Cthers

.—-q.':-D-n—-MQﬂtlDM-—Jr-l

Table ¥T Major neucologleak derericmtion by time of diagnaoais of apinal injury

Number dagnosed Major neuraioglenl deterioration
Tirme of preliminacy diagnesis fand ", of all prienrs) (9, of =ach carcgary)
Anbulanee afficars : E ad (650"} 11 (1389}
Accidentand smergenerdepartment 23 (18.7%,) 2(39,11,)

AFrar adeission to local Bospical 20 (16.37,) 12 (60.0%

injury of all patients and the numibers which dereriorated in each group. Major
neurslogical detcrioration ;s not correlated wirh any particular canse of injury.
Table VI relates the number who deteriorated ta the time the inital preliminary
diagnosis of spinal cord injury was suspecred, The longer it takes treating staff
to suspect a diagnosis of spinal cord injury, the greater is the possibility of
major neurological deterioration occurring in that patient. The- greater the
mamber of trearing staff who handie 2 patient before a diagnosis of spinal cord
injury is suspected, the greater is the possibility of majer neurological detetiora-
tion occurring in thar patient. _ :

Two cases occurred following surgery for a traumatic tear of the arch of the
acrta. Both paticnts_ had pormal neurolegical function pre-SUrgery. Five cases
gocurred il patients ‘who had susteined hypércxte.ﬂ'siun injuries. In 2 cases, the
paticnts were trented appropriately from the moment af impact. Tn hyperexten-’
sion jnjuties, it is impassible © derermine whether neurological deteriofation is
due to spinal cord pedema, 8 vascular problem, or inappropriate handling of the
parient as the pagfent’s netrological dererioration developed over a period of
tirne. Major moter neuralogical deterioration in parients with skeletal fracrures
aceurred in 25 cases. In six of the cases, the diagnosis was suspected when the
detcrivration occurred. In the gther 19 patients the diagnosis had not been
suspected when neurological deterioration occurred. Neurological dsterioration
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Table VII Major newrslogleal deterioradion pfoer
dinpnosis in patients wich sikefemnl damage

1
Rensons for dereclaracinn Mbimbers

Inapproprinee lifting of pacsns o
Partini immebilisation of injured port =
Itijured pare not immobiiised pitl- |

Tabkle ¥YIII Major neurological deterioration before
diagnasts in patients with skeletal drmage

Reasans for deterdomtion : Mumbera

Inndeguate transport of parient
Inapprapriate liting of patient
Inadequare immobilisntion of injuted par
No immobilizsatden of injured part
Inappropriate movement by porient

— g 4 o

i these cases was muost likely due ta tnishandling as the patients neurnlogical
deterjoration was sudden and was relared to inappropriate menegement of the
patient. '

_Table VII sutlines why parienrs with skeleral damage susrained major nenro-
logical deterioration even though diagnosis of spinal column or cord damage
had been suspected. Meurnlogical dererioration may have been averred in the §
cases in which the diagnosia had been suspected had appropriate treatment been,
instituted before the patient was edmitted to the Unit. Tabia V11 outlines why
19 casey with skeleral damape developed neuralogical derertdration due to in-
appropriare handling and immebilisation before anyone suspected the possibility
of g spinal cord injury. In these cazes nenrological dererioration may have been
prevented if a diagnosis of vertebral column or partisl cord damage had been
suspected.

Discussion

MNursing and medical staff are not recognising spinal cord infuries in cases in
which ambulanee afficers have not snspected the diagnests. This suggesrts that if
an ambulance officer suspects a diagnosis of spinal cord mjury and makes this
point clearly ar the accident and emergency handover o nursing or medical
staff, major neurclogical deterioration could be a rare event. The key 1o the
prevention of major neursiogical deterioration im patients wha have only
vertchral c¢olumn damage ot partial neurological dysfunction is a theoretical
and practical understanding of the spinal column and cord. Sospicion of the
poasibiiity of spinal cord injury followed by appropriate handling and immobil-
isation of these patients by treating ‘staff? as soon as possible after the injury
could maeke major neurological deteriorarion 8 rare Avent.

A dramartic reduction in the number of patients who sustain major neuro-
logical deterioration between the time they are injured and the rime they are
admitted to o spinal injuries unit could be achieved by the development of
specific, rmgoing, compreheniive awareness programmes taflored for ambulance
officers, accident arnd emergency staff, local medical practitioners, and the
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THE SPINEX CARD

 BPINALC JRY_CARD .

THE LEVEL AT WHICH SENSATION |3
ALTERED OR ABSENT |S THE LEVEL GF
INJLFRY

MOTOR EXAMINATION

THE LEVEL AT WHICH
LEVEL OF INJURY

WEAKNESS QR

ABSENT MOVEMENT IS NOTED IS THE

IT 15 WITAL TD CARRY QUT MOTOR AS WELL AS
SENSORY EXAMS AS THE PATIENT MAY HAVE
MAQTOR DAMAGE WITHOUT SENSORY DAMAGE
AMO VICE YERSA

SENSORY EXAMINATIGH

1 EXAMINE BY:
A, Light rourch.
B. Razpanas 1o pain.

2 USE:

The forehsad 28 yaur
gutlde ke wihat is nermal
=mn=atianm,

3 EXAMINE: i
A, Uppar limbes and
hAnde.

B. Lowar limbs and
leet

d EXAMIME;

Both sidas.

5 T.4 EXAMIMATION:
Must be carned .out in
tha MID=-AXILLARY
linas, WODT tha MIOD-
CLAVICULAR line. 21
C2. 53 ondd S sl aupply
senEition to tha fipple

llne.

IT 15 IMPORTANT TO CARRY DUT ALL BF THE
ABOVE 45 A VARIETY OF SENSORY CHANGES
raAY DCCUR )

DR EXA

UPPER LIME MOTOR
EMARM

ASK PATIENT Tik

A Shrug Shouklors
A Bend tha Ebaw  =C%
C Push Wrist hack =CB
© Opan/Close Henda=LF

=C4

MN: EXAMIMNE

TH SIDES

LOWER LIMB MOTOR
EXAM

ASK PATIENT TO:
A Aex Hin =1 &LZ
B Exwmnd Knae =3
C Full Foot up -4
0 Fush Foow down

~L5 & 51

THORACIS AMO ABDOMINAL MOTOR
. EXAMINATION
LAGK FOR ACTIVITY OF INTERCOSTAL AND
ABDOMINAL MUBCLEX

A Look for paradoxiced
rezpiration (a Qued hag
lost intarcoestal musclas
o he relles on the
diagrhragm to Braathe),

B Flaccd lrmbis,

G Los of remponss to
paiful  stimuli
the laval of the |asion,

balaw | -

DIAGNDSIS OF SFINAL CORD INJURY
i THE UNCOECIOUS PATIRM

D Lasn ai reflexes below
Tmwal ot lasion,
E Erethon in
\Maanacious male,
F Low B.F. [systolic Lees
than 1047  ansocigted
with 8 nomnal pules ar
bradyeardia  fndhcates
Pr. may be GUADHAI-
PLEGIC.

tha

Spansored by: COBURG LIONES & ASM,
Supplisd by: BROADMEADOWS BAAMCH A S M.
Thenke 1 Or . TOSCAND

IF¥YOU DONT THINK ABOUT A& SPINAL CORD

HIURY YO WILL 1S3 Tl

TREATMENT:

1 AE.C
2 Immeblllize imjurtd par,

A Lift Pt in ona place In poselan found,
4 Den’t mave oatlant Ioo many times.

Figure 1 Emergency spinol card - The Spinex Cozd.

generzl public. These programmes would identify at risk situarions, acquaing

reating aaff with 2 method of examining patients wi

th verebral colwtin or

cord damage, stress the imporrance of appropriate lifting and immnbilisarion
teehniques. Figure 1 shows an emergency spinal card which is carried by most
Victorian Ambulance Officers and by many Australisn Ambulance Officers.

The Spinex card was produced as a dire
file members of the Broadmeadows branc

ct sonsequence of this study. Rank and
h of the Ambulance Service Melbourne

pei—r
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SUSPECT THE DIAGNOSIS

1| The spine eonsisrs of two distinct parts;

o| & THE SPINAL COLUMN
| B THE SPINAL CORD

A The Spinal Column consists of bonas, disce,
Hgaments and muacles, It
i} Keeps us erect
i} F'mtm:'.ts the splnel eord.

B The Spinal Cord |8 g soft strugture whmh
runs ingide the spinal ealumn, |k
i} Transmits meszages from the brain 1o the
bady
il Era:'lsmhs rmessages fram the bady to the
rain,

ERIMAL INJURY

A Spinel Injury occurs when:
1] The spinal calumn ia dameaged
ar
3 The spinel card iz damaged
ar
I Both  the  apinal

column end cord  are
damaged. '

DIAGNOSIS AND TREATMENT OF SPINAL
INJURY _iIN THE CONSCIOUS TRAUMA
PATIENT

DIAGMNOSIS

Trauma patlents wha complein of:

1 Painful splna
ar

2 Pinz and naed|ay fr arms, lags ar body
or

3 Weakneas in arme orlegs
ar

4 Abasnt movament o arms or legs
or

5 All or some of the sbove shawid bo treated
as spinal patlanta.

TREATMENT

1 Ak the patient MOT TO MOVE.

2 LEAVE THE FATIEMT 1M THE POSITION
¥oL FIND HIM{HER until ambuylanca
BIRINTANCE Amives,

3 If you MLST move the patlent {a.g. fira,
fsk of furthar accident, atc.) MOWVE THE
FATIENT 'tM OME FIECE' ~do NOT twist or
hend the injured part.

aPIMAL GO UMM DARMAGE

Damage 1o tha spinal -golumn prasama g5 pain
at the injurad sita. !

MAGNOSIS AND TREATMENT OF EFIMAL
INJURY IN THE UNCONSCIOLS PATIENT

SEINAL CORD DAMAGE

1] COMPLETE division of the spinal eond
srops messages mavelling up and down the
cord and presants 23 a complate lass of
power and feallng belew the lavel which is
divitlae,

11} INCOMPLETE divislon of the spimai, eord
Rragents ag;

i1 Diminished fealing
ar
1§y Pfne and needies and burning feslings
ar
i) Ciminished power
Tk il :
W) All of the above beiow the lavel of
partial damaga.

DAGHOSIE

1 If 3 poersan is found unconscious after an
gecidant. they may hava Injurad Lhair spinsl
calymin or cord or both their spinal column
and cord.

TREATMENT

1 The unconscious patient MUST ba placad
in the come poesltion.

2 Once tha patient has bean placed In tha
coma positian da not mova the sping unlass
nacossary, :

3 Resuscitation {Airway, Braathing,
Circulation] ALYWAYS takes prpnadenna
aver Spinal Flst Ald).

DAMAGE TO THE SPIMAL CORD CAUSES
PEAMANENT PARALYSIS

IF YOU DON'T THINK ABOUT THE
POSSIBILITY OF A SPINAL INJURY

You WILL MISS ITIN

Dr. J. Tosceno
(Provisional Card onfy —for Slinical Trial})

Fignre a Provizsional spinai card undergoing ciinfcai triads. |
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initiared and helped in the design and production of the Spinex card. The
producrion of the Spinex card for Ambulance Officers sparked a request from
the Victorian Branch of the 3t John Ambulance Brigade for a spinal injury card
for their members and trained first aiders. Figure 2 shows a provisional spinal
card which is undergoing clinical rrials 8t prescrr.

. Cenclusion

~ Today in 1987, the grearest challenge facing apinal injury unirs is the establish-
ment of an independent prevention unit within each spinal cord mjury unir.
This prevention unit would bie responsible for conduering ongoing rasearch on
primary and secondary risk factors in trauma-induced spinal cord dysfunction
and would be responsible for establishing prevention programmes, linising with
various government departments and privare agencies; and would be responsible

for ongoing education of the general public, paramedical, nursing staff and
medical practitioners abour traumaric spipsl cord paralysis.

Primary osk faotars are those Factars which predispose oo individual o develop traumarle apinal
cord paralysta, Secondary risk factors are thoss factors which derermine prognosis from the tme of
injutey o the fime the patient is admitted o the cmergency room af 2 spinal cord injury unic.
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