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Cervical (Lordosis)

Thoracic (Kyphosis)

Lumbar (Lordosis)

Sacral (Kyphosis)

Coccyx (Tailbone)
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or shortening
along upright
struts

Adjustable
strap

To adjust
anterior
length

A Xiphoid process

Source: Mattox KL, Moore EE, Feliciano DV: Trauma, 7th Edition:
www.accesspharmacy.com
Copyright © The McGraw-Hill Companies, Inc. All rights reserved.
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Lengthening
or shortening
along upright

struts

To adjust
posterior
length
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INTERNATIONAL STANDARDS FOR NEUROLOGICAL
b\ CLASSIFICATION OF SPINAL CORD INJURY
(ISNCSC1)

Patient Name Date/Time of Exam

ISC®S

Examiner Name Signature

RIGHT

MOTOR
KEY MUSCLES

SENSORY

KEY SENSORY POINTS
Light Touch (LTL) Pin Prick (PPL)

SENSORY
~ KEY SENSORY POINTS

MOTOR
KEY MUSCLES

LEFT

Elbow flexors C5

C5 Elbow flexors

UER

Wrist extensors C6

UEL

C6 Wrist extensors

(Upper Extremity Right)  £146, axtensors C7

Light Touch (LTR) Pin Prick (PPR)

C7 Elbow extensors ~ (Upper Extremity Left)

Finger flexors C8

C8 Finger flexors

Finger abductors (iitle finger) T1

T1 Finger abductors (iittle finger)

Comments (Non-key Muscle? Reason for NT? Pain?):

Hip flexors L2

LER Knee extensors L3

(Lower Extremity Right)  Ankle dorsiflexors L4
Long toe extensors LS

Ankle plantar flexors S1

(VAC) Voluntary Anal Contraction I_I
(Yes/No)

(SCORING ON REVERSE SIDE)

0 = fotal paralysis

1 = palpable or visible contraction

2 = active movement, gravify eliminated

3 = active movement, against gravity

4 = active movement, against some resistance
5 = active movement, against full resistance
5° = normal corrected for pain/disuse

NT = not testable

SENSORY
(SCORING ON REVERSE SIDE)

0= absent 2 = normal
1= aktered NT = not testable

AR
:bﬁuﬂ'

® Key Sensory
Points

L2 Hip flexors

L3 Knee extensors

LEL

L4 Ankle dorsiflexors  (Lower Extremity Left)

L5 Long toe extensors

S1 Ankle plantar flexors

S2
S3

S2
S3
$4-5

(DAP) Deep Anal Pressure
(Yes/No)

RIGHT TOTALS ‘

$4-5
LEFT TOTALS

L

(MAXIMUM)
MOTOR SUBSCORES

(56) (56) (50)  (MAXIMUM)
SENSORY SUBSCORES

(50) (56) (56)

UEr[  J«ueL[  |= uems romaL |

|=temsromc [ ] [ Jen [ |=trrom PPR + PPL =reproL] |

| LER| | +LEL |

MAX (23) (25)

(50)

MAX (25) (25) (50) MAX (56) (56) (112) MAX (56) (56) (112)

NEUROLOGICAL

LEVELS
Steps 1-5 for ciassification
as on reverse

R L
1.SENSORY[ [ ]
2.motor[__|[_|

” (In completa injuries only) R L
4. COMPLETE OR INCOMPLETE? ZONE OF PARTIAL P |:| I:l

LEVEL OF INJURY Incomplete = Any sensory or motor function in S4-5 |:|
(NLI) 5. ASIA IMPAIRMENT SCALE (AIS) [ |, PRESERVATION = moror[ ][]
BEV 11/15

3. NEUROLOGICAL

This form may be copied freely but should not be altered without permission from the American Spinal Injury Association.



Muscle Function Grading

0 = total paralysis

ontraction

range of mofion (ROM) with gravity elimnated

nst gravity and moderate resistance in a muscie

vity and su
(.. pain, disuse} we
table (i.e. due to immob
cannot be gra d, amputation of limb,

Sensorv Grading

ensation or hypersensimty

When to Test Non-Key Muscles:

In a patient with an apparent AlS B classification, non-key muscle functions
more than 3 levels below the motor level on each side should be tested to
most accurately classify the injury (differentiate between AIS B and C).

Movement Root level

Shoulder: Fiaxion, extension, abducsion, adduction, intemal C5
and external rotation
Elbow: Supination

Elbow: Pronation C6
Wrist: Hexion

Finger: Fiexion at proximal join Sion
Thumb: Flexion, extension and abduction in piane of thumb

Finger: Hexion at MCP jont
Thumb Oppostion, adduction and abduction parpendicular
fo parr

Finger: Abduciion of e index finge
Hip: Adduction
Hip: External rotafion

Hip: Extension, abduction, infermal rotation

Knee: Fexion

Ankle: Inversion and eversion

Toe: MP and IP extension

Hallux and Toe: DIP and PIP flexion and abduction

Hallux: Adduction

ASIA Impairment Scale (AlS)

A= Complete

the sacral se

y or motor function is preserved in

:ﬂ"15:r<,' but not motor func
el and includes th
54-5 or deep anal
function is preserved more than three
the motor level on either side of the body

Ch or DU‘ Do

C = Motor Incomplete. Motor function is p datthe
C ction (VAC
the patient meets the crieria §
ensory function preserved at the mx

function more than
on eit of the bo d
scle functions
ess than hz

ast half (h af or more) uf key m

gle NLI having a musc

) when m,' are unable

nation results

ASTA

INTERNATIONAL STANDARDS FOR NEUROLOGICAL
CLASSIFICATION OF SPINAL CORD INJURY

[SC®S

ENTURNATION AL

Steps in Classification

is recommended for determining the classi

The following order
individuals with

1. Determine sensory levels for right and left sides.

the most caudal, intact dermatome for both pin prick a

Key "".uun funchoy

in regions where there is no myotor

ok 1

nar je

3. Determine the neurological level of injury (NLI)
This refers to the most caudal segment of the cord v,.r“ intact sens

3 ar more) m

)
steps 1 and 2

4. Determine whether the i m|ury is Complete or Incomplete.

Aw 4l 4.5

N injury is Complete“

5. Determine ASIA Impairment Scale (AIS) Grade:
Is injury Complete? lf YES, AlIS=A and ca
{ West t dermatome or myotome
NO on each side with some preservation)

Is injury Motor Complete? If YES, AIS=B

NO (No=
more than levels below the motor k

given side, if the patient ha 0ry ncom
classificatio r|

Are at least half (half or more) of the key muscles below the

neurological level of injury graded 3 or better?
NO YES

AlS=C AlS=D

If sensation and motor function is normal in all segments, AIS=E

Note: AIS E is

nd

nal contraction OR motor function

n ) 7. e % 24
o £ IS useg n ‘_m,g up 1 festing w """Vn“h‘ “Jk 9 ,«,-‘ Umen

an ng

ed normal functiol

ally intact; the ASIA Impairment Scale iﬂcx not apy




Muscle Function Grading

total paralysis

ovement, fi
ment, fu

ity and moderate resistanca in a muscle

at the pal
2 normal ROM)

When to Test Non-Key Muscles:

In a patient with an apparent AlS B classification, non-key muscle functions
more than 3 levels below the motor level on each side should be tested to
most accurately classify the injury (differentiate between AIS B and C).

Movement Root level

Shoulder: Fexion, extansion, abducion, adduction, intermal C5
and externa

Elbow: Supinai

Elbow: Pronation C6
Wrist: Fexion

Finger: Fiexion at proximal joiné Sion

Thumb: Flexion, extension and on in pizne of thumb
Finger: Hexion at MCP jont

Thumb: Opposiion, adduction and abduction perpandicular
to paim

Finger: Abduciion of the index finger

Hip: Adduction

Hip: External rotafion

Hip: Extension, abduction, infermal rotation
Knee: Flexion

Ankle: Inversion and eversion

Toe: MP and IP extension

Hallux and Toe: DIF an

d PIP flexion and abduction

Hallux: Adduction

ASIA Impairment Scale (AlS)

A = Complete. No sensory or motor function is preserved in
the sacral segmenis 54-5.

B = Sensory Incomplete. Sensory but not motor funcion
is p'ese." ved below the neurological level and includes the sacral

54-5 (light touch or pin pack at S4-5 or deep anal
pressure) AND no motor function is pr&:n d more than three
levels below the moor level on either side of the body;

C = Motor Incomplete. Motor function is presarved at the
most caudal sacral segments for voluntary anal contraction (VAC)
0OR the patient meets the crieria for sensory incomplete stafus
(sensory function preserved at the most caudal sacral segments
(S4-55) by LT, PP or DAP), and has some sparing of motor
function more than three levels below the ipsiateral motor leve!
on either side of the body.
(This includes key or non-key rwscle functions to determine
motor incomplete status) For AIS C— less than haif of key

scle functions below the sngle I.LJ have a musde grade = 3

D = Motor Incomplete. Motor incomplete statis as defined
above, with at least half (haff or more) of key musde funciions
below the single NLI having a muscie 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 AIS grade

Using ND: To document the sensory, motor and NLI levels
the ASIA ’mpairmewt Scale grads, and/cr the zone of partial
preservation (ZPP) when they are unable fo be determined
basad on Ihe examination resulis

ASTA

INTERNATIONAL STANDARDS FOR NEUROLOGICAL
CLASSIFICATION OF SPINAL CORD INJURY

[SC®S

ENTURNATION AL

Steps in Classification

The following order
duals with SCI

is recommended for determining the

sory fevel is the most caudal, intact dermatome for both pin prick and

2. Determine motor levels for right and left sides.

Defined by the

ng)
Q)

3 Determine the neurologlcal level of injury (NLI)

fers to

gment of the cord with in

Wil Imax

fat there |

5. Determine ASIA Impairment Scale (AIS) Grade:

Is injury Complete?
NO

lfYES AIS—A and c

g, if the patient ha:

n OR mo

0ry mcom

Are at least half (half or more) of the key muscles below the

neurological level of injury graded 3 or better?
NO YES

AlS=C AlS=D

t hac 2 e ~F ot laqe
that has a grade of at leas

jon and

S narmal

ytor function

ona

If sensahqn and motor funchon is nom\al in all segments, AIS=E

Palell

fvidual with a do
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Ant. column
Ant Longit Lig
Ant annulus

Ant 2/3 vert body

Middle column
Post 1/3 of vert body
Post annulus,

Post Longit Lig

Post. column

Posterior elements

- pedicles, facets,
- lamina
- spinous proces

Posterior ligaments
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Ant. column
Ant Longit Lig
Ant annulus

Ant 2/3 vert body

Middle column
Post 1/3 of vert body
Post annulus,

Post Longit Lig

Post. column

Posterior elements

- pedicles, facets,
- lamina
- spinous proces

Posterior ligaments
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Spine injury - TLICS Classification

Thoraco-Lumbar Injury Classification and Severity score
by Clark West, Stefan Roosendaal, Joost Bot and Frank Smithuis

Department of Radiology and Regional Spinal Cord Injury Center of the Delaware Valley, Thomas Jefferson University Hospital,
Philadelphia and the Radiology Department of the Free University Medical Center and the Academical Medical Center, Amsterdam

Introduction

Morphology Publicationdate May 1, 2015

Posterior Ligamentous Complex

Neurological status The Thoraco-Lumbar Injury Classification and Severity score
Modifiers (TLICS) is a classification system for thoracolumbar spine

Morphology injuries, designed to assist in clinical management.

Simple compression
Burst fracture
Translation - Rotation
Distraction
Additional Cases

Unlike other classifications, the TLICS is an easy scoring
system that depicts the features important in predicting spinal
stability, future deformity, and progressive neurologic
compromise.

TLICS also facilitates appropriate treatment recommendations.

B RS ' ' R R
R R » RS

TLICS 3 independent predictors

- Compression

- Burst - Radiographs
- Translation/rotation -CT

- Distraction

Morphology
immediate
stability

Integrity of . |ntact

PLC - Suspected
longterm - Injured

stability

- Intact

- Nerve root

- Complete cord

- Incomplete cord
- Cauda equina

ligament - nonsurgical
Predicts - Need for - surgeon’s

Facet joint v .
surgery choice

capsule - surgical

Neurological
status

- Physical
examination

ligament
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A AOSPINE

AOSpine Upper Cervical
Classification System
oo L mamiaiss
A= AOSPINE

AOSpine Subaxial Classification System
een: e

Compression Injuries
A2 AOSPINE

AOSpine Thoracolumbar
Classification System

A2 AOSPINE

AOSpine Sacral Classification System

Type C

Sacral Classificatio

3 M1, M3
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SEOE

and
junction

dyle

l. Occipital Con
Craniocervical




Type B. Ligamentous injury
(transverse atlantal ligament)
il BN ; X : 3 .'-:\f‘)
Type A. Isolated bony only (arch) SRS [ A
£ ' \¥)

Type C. Atlantoaxial instability /
Translation in any plane

o




gamentous, tension
discal injur

R
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Upper Cervical Spine Fractures Overview

I. C1 ring and C1-2 Il C2 and C2-3
joint complex injuries joint complex injuries

Type A. Type B. Type C.

Bony injury only Tension band/ligamentous injury [ranslation injury

= Without significant = With or without bony injury = Any injury with significant
ligamentous, tension = No complete separation of translation in any directional
band, discal injury anatomic integrity plane and separation of

w Stable injuries = Stable or unstable depending anatomic integrity
on injury specifics ® Unstable injuries

| Neurology Modifiers
| e | wewoogical [l we | ossciptin |

Neurologically intact Injuries at High Risk of Non-
Union with Nonoperative Tx

Transient neurologic deficit

Radiculopathy ﬂ Injury with significant potential

_ for instability

Incomplete Spinal cord injury —_—
‘ o Patient Spedific Factors

Complete spinal cord injury u Affecting Tx

7Unexam|nable paent Vascular Injury or Abnormality

Continued spinal cord compression Affecting Tx

| Classification nomenclature

Atlanto-ocdpital dissociation with a complete spinal cord injury.

Pri -
RE—octype ¢, N4,

| I
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4> AOSPINE = (o AOSPINE

AOSpine Subaxial Classification System i AOSpine Subaxial Classification System

Comprassion iejries H M s Algorithm for Morphologic Classification

Bl t C. _ START
SRR R |
BRI

SRR
i‘«;d;t 3 iR Displacement/
Rt St P

Dislocation

(- Emd B3 Hyperextension

Osseoligamentous e Osseoligamentous
duﬁmm e B2 disruption

Mono-segmental —vis — 1] Pure transosseous
osseous disruption disruption

Vertebral Both Mkl
body —————=VYES endplates
fracture ‘ nwu'lw.-d NO —

e YES

Posterior wall
involvement

l Both
NO endplates
involved

Vertebral
process
fracture

AN .

Contact: research@aospine.org
Further information: www.aospine.org/classification




- .2)_-'.‘
SR
ﬁ‘ e

5.{ : T

Llﬁ -‘\\%{.
L
i




bt
L

L

T

r"g.g
(22
{==!

et
i
i

o

%

i

vt

Szeletvast: 2.8 | TR 3399.73828125
Soroz: STIR ____BITE 148.509

AR

Szeletvast: 3

A
BTG

“é'&iwﬁtj i
1y
i

: el . 1A . i S § '! A SR b1 23

L i ) g . i 4

S e P
LV\LEV& E&' gz Y A1 R T ! 5 ‘4. ; %}1“ | .1“ i : :‘\” 3




T

nﬂfﬂgﬁl 1‘? 3
§ ““e"_ikn.\ akh
1:. ) -

.




» AOSPINE

AOSpine Thoracolumbar
Classification System

AOSPINE

AOSpine Thoracolumbar
Classification System

Algorithm for Morphologic Classification

B1. Transosseous tension || C. Displacement / Ky START
band disruption / Dislocation
Chance fracture

Displacement/
Dislocation

Anterior

B2. Posterior tension :
Osseoligamentous

band disruption s distuption Y&~
; R Posterior <|:

Mono-segmental ___
osseous disruption

—

Both YEs — A4 Complete burst
YES endplates

o ‘ . vowed NO — A3 Incomplete burst
sterior wal
involvement =

| Both YEs — A2 Split/Pincer
NO ——— endplates {

lulitee No — A1 Wedge/Impaction

Vertebral s 7
rocess A0 Insignificant injury
racture

|

NO — R RLITTY]

Contact: research@aospine.org
Further information: www.aospine.org/TLclassification




Thoracolu
MuUteti mi

(.

o
-

D HORIZON® SOLERA 2
6.0 ews accep ;
and 6.0 0 0 -
acco odate co ‘
demand :

T o e e e e



LSRN S e
RN A R O DN

T
il SRHU




3
laf : 3 LL
-1V

8.87 Gy~
\8953 may

410,80 mGy e’
4.16 mGYy

3.00 MA

{
)
R




O

X
1 R

1 NS D
‘b‘ﬁ .

)




N

Py
L
13

IREIR 3
LN
i 1




K1

N
- i

Rt
) “[L&"ﬂg‘k

g
3

‘!
i
L il
St

.
‘ J?:fuiﬂﬁ'x_;%w







TR
\}\@k‘.‘g 3117- 2




) . :
B
v’:‘
o
L it




l"."""‘\o. i

i

i
|

R TR o
3}. i} S _"5 5

Ry
R
‘!‘1
15 £
PRI




e
T S8
i g
s

|

i

:O‘U‘!

3t

)

e

[

i




Rt
) “[L&"ﬂg‘k

W

el
e s s
Rt L
‘(é‘xh\\\\k.},
1 l.u.d‘.

4!
ti‘é«ﬁ%-

AR
iR 3
LR v
e
oy ‘3




o
by

L
St '&
Tt

N




Balloon Inserted info Balloon inflated Special material Special material
fraclured vertebra inside damaged injected into hardens, stabilizing
vartebra fractured vertebra vartebra
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