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Recovery of Upper-Extremity Strength in Complete and
Incomplete Tetraplegia: A Multicenter Study

John F. Ditunno, Jr., MD, Michelle E. Cohen, PhD, Walter W. Hauck, PhD,Amie B. Jackson, MD,
Marca L. Sipski, MD

ABSTRACT. Ditunno JF Jr, Cohen ME, Hauck WW, Jack- © 2000 by the American Congress of Rehabilitation Medi-
son AB, Sipski ML. Recovery of upper-extremity strength in cine and the American Academy of Physical Medicine and

complete and incomplete tetraplegia: a multicenter study. Arch Rehabilitation
Phys Med Rehabil 2000:81:389-93.

167 tétraplégiques évalués a I'admission, 72H, M1, M3, M6, M12, M24
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Recovery of Upper-Extremity Strength in Complete and
Incomplete Tetraplegia: A Multicenter Study

John F. Ditunno, Jr., MD, Michelle E. Cohen, PhD, Walter W. Hauck, PhD,Amie B. Jackson, MD,
Marca L. Sipski, MD

ABSTRACT. Ditunno JF Jr, Cohen ME. Hauck WW, Jack- © 2000 by the American Congress of Rehabilitation Medi-
son AB, Sipski ML. Recovery of upper-extremity strength in cine and the American Academy of Physical Medicine and
complete and incomplete tetraplegia: a multicenter study. Arch Rehabilitation
Phys Med Rehabil 2000:81:389-93.

Niveau C4

* Récupération d’un biceps d’'un grade 0-2 a 3-5

* 70% des lésions complétes, 20% des incomplets

Niveau C5

* Récupération des extenseurs du carpe d’un grade 0-2 a 3-5
* 75% des complets, 20% des incomplets

Niveau Cé6
* Récupération du triceps
* 85% des complets et 20% des incomplets

Enjeu majeur de la rééducation: récupération d’au moins
un métamere



ORIGINAL ARTICLE

Upper- and Lower-Extremity Motor Recovery After Traumatic

Cervical Spinal Cord Injury: An Update From the National

Spinal Cord Injury Database

Ralph J. Marino, MD, Stephen Burns, MD, Daniel E. Graves, PhD, Benjamin E. Leiby, PhD,
Steven Kirshblum, MD, Daniel P. Lammertse, MD
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Table 3: Motor Scores at Injury and 1 Year

Mean Upper Limb Motor

7 1

Initial 1y
AIS Grade N Motor Score Mean sD Median IOR Mean sD Median IQR
A 336 UEMS 12.9 13.2 10 2-20 21.8 15.8 18.5 9-325
LEMS 0.0 0.0 0 0-0 3.3 9.9 0.0 0-0.0
B 125 UEMS 18.4 12.7 17 8-26 314 13.6 33.0 23-42.0
LEMS 0.0 0.0 0 0-0 1Z.7 179 15.0 0-35.0
& 109 UEMS 12.7 9.4 10 6-18 35.3 1.7 39.0 31-44.0
LEMS 14.3 9.2 14 6-21 37.6 13.8 42.0 33-48.0
D 135 UEMS 27.9 1.1 28 21-35 44.0 6.3 46.0 40-50.0
LEMS 37.9 10.0 40 30-46 45.0 8.4 49.0 42-50.0
50
Scores
40
30 R
7 g Qinitial
@Motor score change g 20 el s
WInitial Motor Score
10
0 ._|:. :
C1-3 C4 C5 C6 Cc7 C8-T1

B Cc
Initial AIS Grade

Gain moyen de score moteur des MS

8.8+ /- 8.4 points Grade AIS A
22.6+/-13.0 points Grade AIS C

Initial Motor Level

Patients Grade AIS A

Gain de niveau moteur
1 niveau=41.6%
2 niveaux =14.3%
>2=9.2%
Valeur prédictive de I'étendue ZPP



Récupération neurologique et conversion de grade

ORIGINAL ARTICLE

. 1 4 1 4 [ J
Te'ITCI P Ieg ique Upper- and Lower-Extremity Motor Recovery After Traumatic
Cervical Spinal Cord Injury: An Update From the National
* APMR 2011 Spinal Cord Injury Database

Ralph J. Marino, MD, Stephen Burns, MD, Daniel E. Graves, PhD, Benjamin E. Leiby, PhD,
Steven Kirshblum, MD, Daniel P. Lammertse, MD

Table 2: AIS Grades From Injury to Discharge and to 1 Year After Injury

A B C D E Total
Initial n % n % n % n % n % n

a. From injury (rows) to discharge (columns)

A 4399 78.3 77 121 40 6.3 21 3.3 0 0.0 637
B 8 3.3 113 45.9 67 27.2 58 23.6 0 0.0 246
Cc 0 0.0 2 0.8 54 22.0 189 77.2 0 0.0 245
D 0 0.0 0 0.0 5 1.9 256 96.6 4 1.5 265
Total 507 36.4 192 13.8 166 11.9 524 37.6 4 0.3 1393
b. From injury (rows) to 1 y after injury (columns)

A 236 70.2 49 14.6 27 8.0 24 7.1 0 0.0 336
B 11 8.8 31 24.8 37 29.6 46 36.8 0 0.0 125
Cc 1 0.9 3 2.8 15 13.8 88 80.7 2 1.8 109
D 0 0.0 1 0.7 1 0.7 114 84.4 19 14.1 135
Total 248 35.2 84 11.9 80 113 272 38.6 21 3.0 705

NOTE. Percentages represent row percents.



Récupération neurologique et conversion de grade

® TQ US niveaux con fon d us Neurologic Recovery After Traumatic Spinal Cord Injury: Data
From the Model Spinal Cord Injury Systems

o ( A P M R ] 9 9 9 ) Ralph J. Marino, MD, John F. Ditunno, Jr., MD, William H. Donovan, MD, Frederick Maynard, Jr., MD

Table 5: AIS Grade Changes From Admission to Discharge and 1 Year

Discharge AIS Grade
A B C D E
Admission AlS grade
Aln = 808) 89.0 5.8 3.6 1.8 0
B{n=242) 29 42 5 36.8 17.8 0
C{n = 295) 1.0 1.0 434 546 0
Di{n=215) 0 0.5 0 96,7 2.8
Total {n = 1,560) (n=729) {n = 164) {n = 2486) (n = 428) {n = 6)
1-Year AlS Grade
A B C D E
Admission AlS Grade
Aln=482) 84.6 7.3 5.8 2.3 o
Bin=129) 7.8 19.4 38.0 33.3 1.5
Cin=159) 3.1 1.3 25.1 66.7 3.8
Din=72) 0 0 1.4 94.4 4.2
Total {n = 842) {n=423) {n=62) {n=118) {n=228) {n=11}

Data for discharge and 1-year grades reported as percentages of those with each admission grade.



Récupération neurologique et conversion de grade

Spinal Cord (2019) 57:753-762 ISCoS l’-'r “‘\
https://doi.org/10.1038/541393-019-0299-8 The Infern 23&' \\- ?,,
ARTICLE
®

Upcsiva

Natural history of neurological improvement following complete
(AIS A) thoracic spinal cord injury across three registries to guide
acute clinical trial design and interpretation

Alex A. Aimetti' - Steven Kirshblum? - Armin Curt® - Joseph Mobley* - Robert G. Grossman® - James D. Guest®

* Benchmark International
* 3 registres
* Taux de conversion 20%
* Thoraciques Bas +
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Fig. 1 a AIS conversion rate for all patients (T2-T12) in each registry
as well as a combined weighted average. AIS conversion rate for
patients combined from each registry stratified by their baseline NLI
(T2-TS, T6-T9, T10-T12). b Degree of AIS conversion, if any, to
AISB(A—-B),AISC(A—-C),or AISD(A—-D)



Facteurs pronostiques de récupération neurologique

* Etre incomplet!
* Valeur de I'examen & 72 heures

* Tétraplégie AIS B
* Modalité de I'épargne sensitive, de I'épargne sacrée
* Valeur de I'épargne sensitive a la piqlre (proximité

anatomique entre tractus cortico-spinal et tractus
spino-thalamique)

* Katoh & el Masry, Spine 1996
* Oleson, Arch Phys Med Rehabil 2005

* Valeur de I'épargne sensitive sacrée a la
piqlre et capacité de marche a 52
semaines post-traumatique (36% vs
4.4%, P= .01)

* Préservation sensitive a la piqire des
membres inférieurs L2-S1 > 50%

(66.7% vs 40.3%, P=". 02)
* Autres facteurs pronostiques :

* ZPP étendue, type de lésion vertébrale, étendue
de | anomalie de signal en IRM

* Facteurs de mauvais pronostique : dge, choc spinal
prolongé




La lésion médullaire

* Les grands syndromes cliniques rencontrés et leur
valeur pronostique



Facteurs pronostiques et syndromes cliniques

* Syndromes cliniques

l D, ORIGINAL CONTRIBUTION
=/ Incidence and Outcomes of Spinal Cord Injury
Clinical Syndromes

William McKinley, MD; Katia Santos, MD; Michelle Meade, PhD; Karen Brooke, MT

Total SCI
(n=8139)

Chnical Syndromes
(n=175)



Facteurs pronostiques et syndromes cliniques

* Syndrome centro-médullaire
* Schneider 1954

* Traumatic central cord syndrome
is characterized by (1) a
disproportionate impairment
(weakness and reduced function)
of the upper limbs as compared
to the lower limbs, (2) neurogenic
bladder dysfunction, and (3)
varyous degrees of sensory loss
at and below the level of the
lesion

* ASIA definition : une lésion,
Ll L3 \ ’ Ll L3
exclusivement cervicale, a | origine
? V' V' 7 7 o o
d une épargne sacrée et dun déficit
qui prédomine  aux  membres
supérieurs

Central cord
synarame




Facteurs pronostiques et syndromes cliniques

* Syndrome centro-médullaire
* (Central cord syndrome CCYS)
* Mac Kinley 2007

* Le plus prévalent des syndromes cliniques

* Chez sujet agé, lors de traumatismes mineurs

* Canal cervical étroit acquis

* 9% de toutes les lésions

* 44% des syndromes cliniques

* 100% des patients ont des niveaux entre C4 et C8



Facteurs pronostiques et syndromes cliniques

* Syndrome centro-médullaire
* Pouw Spinal Cord 2010
* Que veut dire déficit prédominant?

* Critére diagnostique : différence d’au moins 10 points entre
score moteur des MS et Ml

* Quel pronostic?
* Kirshblum 1998, Penrod 1990
* Le plus souvent favorable mais dépend de I'age
* Fonction de marche
e <50Y 97% versus 41% > 50Y
* Récupération mictionnelle
e <50Y 83% versus 29% > 50Y
* Anorectale
e <50Y 63% versus 24% > 50Y



Facteurs pronostiques et syndromes cliniques

* Brown -Séquard Syndrome (1849)

* le Syndrome Brown-Séquard (BSS) pur est un syndrome
associant une déficit moteur ipsilatéral avec perte de la
proprioception et déficit thermo-algique controlatéral

* Brown -Séquard-plus syndrome (BSPS)

* Lésion médullaire avec atteinte bilatérale  mais
prédominance relative du déficit moteur et du déficit
thermo-algique controlatérale



Facteurs pronostiques et syndromes cliniques

* Brown -Séquard Syndrome (1849)
* Mac Kinley (J Spinal Cord Med) 2007

* 4% des lésions traumatiques

* 17% des syndromes post-traumatiques
* 87.2% ont des niveaux entre C4 et C8

* Récupération mictionnelle fréquente

75% a 920% of patients récupérent une fonction de
marche

* Meilleur pronostic que les syndromes centro-médullaires



Facteurs pronostiques/ syndromes cliniques

* Syndrome spinal antérieur
* Preobrasheski 1904

e | ésion affectant les deux tiers
antérieurs de la moelle

* Afteinte motrice, perte de la
sensibilité thermo-algique,

relative préservation du toucher,
de la sensibilité profonde

* 5% des syndromes

* 25% des tétraplégies
incomplétes

* N'est pas un facteur pronostique
de récupération



Cas cliniques

ISNCSCI

B Perrouin-Verbe
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Mr B... - Bursi-fracture C6
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A S*k CLASSIFICATION OF SPINAL CORD INJURY

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patiant Name Date/Time of Exam
ISC®S

(ISNCSCI) Examiner Name Signatura
SENSORY SENSORY
RIGHT 028  rersewsorreows revsasorreonrs — (NCIOR - | EFT
Light Touch (LT) Pin Prick (PF) Light Teuch (LT) Pin Prick {PP)
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“roesnke —
. Jf S L | BT |
T10 1 0 1 0 T10 SENSORY
™ 1 0 1 0 T {SCORING ON REVERSE SIDE)
0 = sbsent 2 = nor
T1 2 1 0 : 0 T12 1 = sleed ;T:«:mb
L1 1 0 1 0 L1
Hip flexars L2 | © 1 0 1 4 0 | L2 Hip fiexors
LER Kneesxtensors L3 | © 1 0 1 0 0 | L3 Knes extensors LEL
{Lower Extremity Right)  Ankle dorsifiexors L4| o 1 0 1 0 0 | L4 Anke dorsifiexors {Lower Extremity Left)
Long toe extensars LS| © 1 0 1 0 0 | L5 Longtve extensors
Ankle plantar flexars S1| 0 1 0 1 (4 0 | S1 Ankie plantar fexors
s2 | 0 1 o |s2
: S3 1 0 1 0 S3
(VAC) Voluntary anal oonfraworJ e ] S4.5 1 o : 2 S4.5 K22 %%oep anal pressure
mcnrromsl i ” o ] Lo | I i I L | [ e ILEFTTOTALS
[MAXINUM)  (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ 10 Jeuer [ J-vemsTomar [21 ) wer[ o J+ret[ o J-remstomar [0 ] um[3s |+ [ J=crromac[es | per [0 ]+ peL[ 10 | =prromac[ 20 ]
MAX (25 (25) (50) MAX (25 (25) 50) MAX (55 (56) (112} MAX (56 (56) (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (1% compiels igurns onh] R L
LEVELS 1. sensory [ cs | [cs T ircamplte = Ay sarsary cr motor unction in $4-5 ZONE OF PARTIAL SENSORY [_Na
Steps 1-5 for clssaboacon e e PRESERVATION M
150 ciont 2.mMoTor[ cs | [ cs (NL) 5. ASIA IMPAIRMENT SCALE [AIS) O oy R moTor| na | o
Thv foees ey Sa copved! frowly bof shouid ol be s¥sesd withouf pasmiission from (e Amenca Sprw iguey Assocaion. The ciicalited vl o (e S ave dermnad Oy seesion REV 0213

0.9¢15 of the ISNCSC) Afgocther wab st www SNCSCUAgorther.com wich is S3sed on (o stamationsl Stendas Ao Nowoogea! Clossifcarion o Spna! Cond inury 2011 )
vt 0ol 12 be conshmad i mecion o dagroet mhamator ey sgoed by 8 gesied climase CRIieo 1pnaeso




M RIP... - AVP - Burst-fracture de C7

* INTERNATIONAL STANDARDS FOR NEUROLOGICAL I S C ‘ S Patient Name Date/Time of Exam
A S k CLASS|F'CAT|°N(Ig:2;::)AL el i o s snane | Examiner Name Signature
SENSORY SENSORY
MOTOR MOTOR
RIG HT KEY MUSCLES crspbear el B KEY MUSCLES LEFT
Light Touch (LT} Pin Prick (FF) Light Touch (LT} Pin Prick {PP)
Cc2 2 2 2 2 Cc2
C3 2 2 2 2 C3
C4 2 2 2 2 c4
Elbow fisxors C5 [ 5 2 2 2 2 5 | C5 Emow fexors
UER Wrist oxtensors C6 |5 2 2 1 1 5 | C6 wist extansors UEL
(Upper Extremity Rig} ) otonsors CT |4 2 2 1 1 5 | C7 Eibowedensors  |Upeer Extremity Left)
Finger fiexors CB |2 1 1 1 1 1| CB Finger floxors
Finger abductors s fegsg T1 |3 4 0 0 4 1| T1 Finger abductors jass tngsr)
Comments (Non-key Musclo? Reason for NT7 Pan?): T2 0 = - 2 T2 MOTOR
T 0 0 0 e T3 {SCORING ON REVERSE SIDE)
T4 0 0 0 e T4 0= Jot3! paraysis
5o || o o | T |Coemestaa
6 0 0 0 0 T6 3= sctive moverment ;ngﬁm
Lt L 0 0 R ey
T8 0 0 0 (4} T8 §* = nommal comocted for painisze
.m 2 o o 2 TQ NT = net aststie
T10 o 0 0 [ T10 SENSORY
T11 0 0 0 0 1'11 {SCORmG oN REVB?SESIDQ
T2 [0 | [To o | | 12 [f:== e
L1 [ 0 0 [ L1
Hip flexars L2 [ © 4 0 0 4 0 | L2 Hipfiexors
LER Knoeextensors L3 | © 0 0 0 0 0 | L3 Knes extensors LEL
{Lower Extremity Right)  Ankle dovsifisxors L4| o 0 0 0 0 0 L4 Ankie dorsifiexors (Lower Extremity Left)
Long toe extensors LS| © 0 0 0 [ 0 | L5 Longtoe extansors
Ankle plantar fiexars S1| 0 [ 0 0 [ 0 | 81 Ankie plantar fiexors
S2 0 0 0 0 S2
: S3 0 0 0 4 S3
{VAC) Voluntary anal conm e ] S4.5 2 o o 2 S4.5 e ] %wa anal pressure

@

mcnrrow.s[ = ” ]l 5|
MAXINUN)  (50) (56) (56)

MOTOR SUBSCORES

-
-

” Lh ILEFTTOTALS

ver[ 20 Jeuer 27 J=vemsTomar [37 | wer[ o J+1ee[ o J=remstoma [ o]

MAX (25} {25)

Thvs foees ey S copved! fromly bl 3000k

v 0ol 10 5e consthnad i medhol o dagroatc ivhamaton eues sGed by 8 gunied clraass

0.9¢15 of the ISNCSC) Adgocther wab st www SNCSCUAIgortm.com wivah is Sased on (o intamational Sendads v Newoopea' Classifcorion of Spna’ Cond gy 2011

(56) (56) (50]  (MAXINUM)

SENSORY SUBSCORES

ur[ 3 J+ o [0 J=crromac [ 25 | per[ 13 |+ peu[ 1t | =prromac[ 22 |
‘ MAX (56} (56) (12)




INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patiant Name OztefTime of Exam

A S’h\ CLASSIFICATION OF SPINAL CORD INJURY I S C‘S

(ISNCSCI) Examiner Name Signatura
RIGHT 2%, e iasmmon: wwsomrows  MOTR | EFT
Light Touch (LT} Pin Prick (FF) Light Touch [LT) Pin Prick (PP)
c2 2 2 2 2 c2
Cc3 2 2 2 2 C3
C4 2 2 2 2 C4
Eibow fisxors C5 |_5 2 2 2 2 5 | C5 Eiow faxors
UER Wrist extensors C6 |__S 2 2 1 1 5 | C6 wrist extensors UEL
(Upper Extremity Rightl £ axtensors CT |4 2 2 1 1 5 | CT Eibowentensors  (Upper Extremity Lefl
Finger flsxors CB |3 1 1 1 1 1| CB Finger floxors
Finger abductors s fegsg T1 |3 0 0 0 e 1| T1 Finger abductors (ass toger
Comments (Non-key Musclo? Reasan for NT7 Patn ) T2 B B 0 o T2 MOTOR
T 0 0 0 e T3 (SCORING ON REVERSE SIDE)
T4 0 0 0 ¢ T4 0= sl paraysss
Ly : B R ey
T6 0 0 0 0 T6 3= active movamend, agavist groaty
L 0 0 BB T7T | 5= ovemorom, seietAd matiancs.
m 0 0 0 0 Ta §* = norma comected for painddisase
.'.9 o o o o T9 NT = et aststie
T10 0 0 0 0 T10 SENSORY
™ 0 0 ) o | T {SCORING ON REVERSE SIDE)
T12 [ 0 0 0 T12 E 2 il
L1 [ 0 0 [ L1
Hip flexors L2 | © 4 0 0 4 0 | L2 Hipfiexors
LER Kneesxtensors L3 | 0 o 0 0 0 0 | L3 Knes extensors LEL
{Lower Extremity Right)  Ankle dorsiflexors L4| o 0 0 0 0 0 | L4 Ankle dorsifiexors {Lower Extremity Left)
Long toe extensors LS | © [ 0 0 [ 0 | L5 Longtoe extansors
Ankde plantar flexors S1| 0 [ 0 0 [\ 0 | S1 Ankie plantar Soxors
S2 [ 0 0 0 S2
S3 0 0 0 0 S3
{VAC) Voluntary anal omm |—|N° S4.5 2 o o 2 S4.5 |—|N° %%oep anal pressure

R«;Hrromsl - ” s ] N | b I L] [ LE ILEFTTOTALS
(MAXINUM)  (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ 20 Jeuer [7 J-vemstorac [57 | wer[ o Jsre[ o J-eemsrora [0 ] wm[0s ]+ on [0 ]=crromac[22 ] eer 13 ]+ peL[ 1 ] =prromac[2s ]
MAX (25} (25} (50) MAX (25} (25} (50} MAX (55} (55} (112} MAX (56} (55} (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (i compiete iunns onh) R L
LEVELS 1. SENSORY| C7 || C5 | m‘:ﬁ?}'m E [ncomplate = Any sansary or motor function in $4-5 ZONE OF PARTIAL Sensory| cs || cs |
Steps 1.5 foe clsaaboaton w=nlw=n E PRESERVATION o b o |
4 0n revarse 2. MOTOR| C7 C7 (NLI) 5. ASIA IMPAIRMENT SCALE (AlS) Mzt ol el ary vsestin MOTOR| T1 T1
Ths foees remy S copved friwdy Sot shokd sot be s¥send witbouf pasmissie from e Amencs Sprw oy Assocaion. The ciicalvted’ valies on e arm A drmnad Oy seesion REV 0213

0.9¢15 of the ISNCSCY Afgocther wab sts www SNCSCUA igortthen.com afich is Aased on o intamational Stendands for Newaoga! Clossifcaton of Spna’ Cond iquny 2011 |
v @ 0ol 1 5 consehnad i mecon o dagrontic ivhamation aues seed by 8 Gualed clnaast Cinicie sniese




Mr M. Accident de plongeon. Tear drop de C4

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patient Name_@_» ®__ DatefTime of Exam
ASTP., cussircaronor sevacoro vy |SCES , _
o mcomsoay | Examiner Name Signature
(ISNCSCI)
SENSORY SENSORY
RI G H T KE'¢ 33- SOCLRES KEY SENSORY POINTS KEY SENSORY POINTS KE'¢ 3;}- SOCBES L E FT

Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)

c2 2 2 2 2 C2
C3 2 2 2 2 C3
C4 2 2 1 1 C4
c5| 3 1 1 1 1 2| C5 Elbow flexors
UER cel 2 1 1 1 1 1| C6 wrist extensors UEL
(Upper Extremity Right) c7 1 0 1 1 1 1 C7 Elbow extensors (Upper Extremity Left)
cs8l o 0 1 1 1 0 | C8 Finger flexors
T1 0 1 0 1 1 0 | T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT? Pain? L 4 0 ) ! 12
il dﬁm?):y ' G 13 ] 0 0 0 T3 (SCORING ON REVERSE SIDE)
0 = Total paralysi
T4 L Y L ) T4 1= PL;;J;;JT ois\:?sible contraction
T5 1 0 1 0 T5 2 = Active movement, gravity eliminated
3= Acti t, against gravit
T6 1 0 1 0 Ts 4= Ac(;\l/fn’ﬂ;vsm? aaggaai:ssl Sg;,a": :Issislance
T7 1 0 1 0 T7 5= Active movement, against full resistance
NT = Not testable
T8 1 0 1 0 T8 0%, ..., 4*, NT*= Non-SCI condition present
] 0 Biaysersny || o o | T9
oIn
TO [ 1 0 i o | T10 SENSORY
™ ™ (SCORING ON REVERSE SIDE)
L 0 1 0 0= Absent NT = Not testable
T12 1 0 1 0 T12 1= Altered 0', 1%, NT* = Non-SCI
L 1 y 0 ” 0 L 1 2= Normal condition present
L2 0 1 0 1 0 0 L2 Hip flexors
LER L3 o 0 0 0 0 0 | L3 Knee extensors LEL
(Lower Extremity Right) L4) o 0 0 0 0 0 | L4 Ankle dorsiflexors  (Lower Extremity Left)
L5| o 1 0 1 0 0 L5 Long toe extensors
S1| o 1 0 1 0 0 | S1 Ankle plantar flexors
S2 1 0 1 0 S2
(VAC) Voluntary Anal Contraction S3 . 2 . 2 83 (DAP) Deep Anal Pressure
(Yes/No) m $4-5 ! g ! Y $4-5 (Yes/No)
RIGHT TOTALS | 6 I | 27 | | 10 | 27 | | " | | 4 | LEFT TOTALS
(MAXIMUM) - (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER[ 6 J+UEL[ 4 |=uemstoraL[ 10 | Ler[ o ]+LEL[ o UR[ 27 |+utL [[27 | =crromAL[ 54 | PPR[ 10 |+PPL[ 11 |=pPPTOTAL[ 21 |
MAX (25) (25) M4 6 8

MAX (56 (56) (12)

as on reverse dal levels with any innervation

This form may be copied freely but should not be altered without permission from the American Spinal Injury Association. REV04/19



Mr M. Accident de plongeon. Tear drop de C4

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patient Name_. Mr M. Burst de C4 o__ Date/Time of Exam
A S%k cLassiFication oF sPiNaLcorDINKRY | SC EBS ‘ ,
INTRRATIONAL SPAL CORD SOCRTY Examiner Name Signature
(ISNCSCI)
SENSORY
MOTOR SENSORY MOTOR
RI G H T KEY MUSCLES KEY SENSORY POINTS KEY SENSORY POINTS KEY MUSCLES L E FT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
c2 2 2 2 2 C2
Cc3 2 2 i] 2 2 C3
C4 2 2 1 1 C4
c5| 3 1 1 g 1 1 2| C5 Elbow flexors
UER cel 2 1 1 ;o 1 1 1| C6 wrist extensors UEL
(Upper Extremity Right) c7 1 0 1 1 1 1 C7 Elbow extensors (Upper Extremity Left)
cs8l o 0 1 1 1 0 | C8 Finger flexors
T1 0 1 0 1 1 0 | T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT? Pain? 12 4 0 ! ! T2
NonSOl o, n( dgm?j,Y b G T3 ] 0 o 0 0 T3 (SCORING ON REVERSE SIDE)
Dorsum S 0 = Total paralysi
T4 L Y e L ) T4 1= Pi;;;;:?;ao};sﬁsible contraction
T5 1 0 1 0 T5 2 = Active movement, gravity eliminated
i 3= Acti t, against gravit
T6 1 0 1 0 T6 4= Accb\’/\i:n:?v\;mn':, azg:xssl sgo’:vg resislance
T7 1 0 1 0 T7 5= Active movement, against full resistance
NT = Not testable
T8 1 0 £s 1 0 T8 0% ..., 4*, NT*= Non-SCI condition present
T9 1 0 ‘ . KePy Sensory 1 0 T9
™0 [ o s45 S 1 5| T0 SENSORY
1 ; 5 \/ ; 5 ™ (SCORING ON REVERSE SIDE)
a‘ 0= Absent NT = Not testable
T12 1 0 1 0 T12 1= Altered 0°, 1%, NT* = Non-SC/
L1 1 0 b ] 0 L1 2= Normal condition present
L2 0 1 0 1 0 0 L2 Hip flexors
LER L3[ o 0 0 0 0 0 | L3 Knee extensors LEL
(Lower Extremity Right) L4) o 0 0 0 0 0 | L4 Ankle dorsiflexors  (Lower Extremity Left)
L5 o 1 0 1 0 0 L5 Long toe extensors
s1| o 1 0 : 1 0 0 | S1 Ankle plantar flexors
S2 1 0 1 0 S2
(VAC) Voluntary Anal Contraction S3 . 2 . 2 83 (DAP) Deep Anal Pressure
(Yes/No) m $4-5 ! g L Y $4-5 (Yes/No)
RIGHT TOTALS | 6 | | 27 | | 10 | | 27 | | " | | 4 | LEFT TOTALS
(MAXIMUM) - (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER[ 6 |+UEL[ 4 |=uemsToraL[ 10 | er[ o |+ieL[ o |=iemstomaL[ o | LR[ 27 |+imi [ 27 |=crTOTAL[ 54 | PPR[ 10 |+PPL[ 11 |=PPTOTAL[ 21 |
MAX (25) (25) (50) MAX (25) (25) (50) MAX  (56) (56) (112) MAX (56) (56) (112)
NEUROLOGICAL R 5 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensory function in S4-5 only) R L
LEVELS 1. SENSORY| C4 c3 ?_EA"/EElII_ROO: ,(,)v(jbc’-"AYL Incomplete = Any sensory or motor function in $4-5 6. ZONE OF PARTIAL  SENSORY [ NA NA
Steps 1- 6 for classification PRESERVATION MOTOR
L0 assef 2.MoToR[ c5 | [ c3 (NL) 5. ASIA IMPAIRMENT SCALE (AIS) it oL, O c7 |[or

This form may be copied freely but should not be altered without permission from the American Spinal Injury Association. REV04/19



Mr PER...- AVP - Luxation C6-C7

* INTERNATIONAL STANDARDS FOR NEUROLOGICAL IS C ‘ S Patient Name Date/Time of Exam
AS k CLASSIFICATION OF sPiNAL CorOmwuRY IO @®S | _ . —
(ISNCSCI)
SENSORY SENSORY
RIGHT  M0e%,  revsoworveoms wevsasoreons — MOTOR | EFT
Light Touch (LT) Pin Prick (FP) Ligat Touch (LT) Pin Prick {PP)
Cc2 2 2 2 2 c2
C3 2 2 2 2 C3
C4 2 2 2 2 C4
Eibow fiexors C5 | 5 2 2 2 2 5 | C5 Eibow foxors
UER Wist extensors CB |4 2 2 2 2 4| C6 wrist extensors UEL
(Upper Extremity RIOM)  Eipow extensors C7 |3 s 0 < e 3| C7 Eibowextansors  (Upper Extremily Lefy
Finger fSexors CB [ 2 0 0 0 [ 2 | CB Finger fexors
Finger abductors jwss fiegsd T1 [0 1 1 1 1 0 | T1 Finger abductors (s tager)
Comments (Non-koy Misclo? Rpason for NT7 Pan): T2 2 2 2 2 T2 MOTOR
T3 2 2 2 2 IT3 {SCORING ON REVERSE SIDE)
T4 2 2 3 2 T4 0= sl paraysis
T 2 | (R TS |esesaeesd
T6 2 2 2 2 T6 3= sctive moverment ;;\-.n gv:mr
é= f mend C restance
7 = £ 2 2 17 5= m x:m 3:3 ms«we
T8 2 2 2 2 T8 §° = nommal comozted for painisze
m 2 > > 2 1.9 NT = net aststie
T10 2 2 2 2 T10 SENSORY
™ 2 2 2 2 | ™ {SCORING ON REVERSE SIDE)
mz| - 2 2 B T2 |70y AT = ettt
L1 2 2 2 2 L1
Hip flexors L2 |2 2 2 2 2 3 | L2 Hipfiexors
LER Kneeextensors L3 | 5 2 2 2 2 5 | L3 Knes extensors LEL
(Lower Extremity Right)  Ankle dovsiflaxors L4| s 2 2 2 2 5 | L4 Ankle dorsifiexors (Lower Extremity Lett)
Long toe extensors L5 | 4 2 2 2 2 5 | L5 Long toe extensors
Ankde plantar flexors S1 | 4 2 2 2 2 2 | 81 Ankie plantar Soxors
52 2 2 2 2 S2
. S3 2 2 2 2 S3
(VAC) Voluntary anal oonlraworj m S4.5 2 > 2 2 S4.5 m %%oep anal pressure

J | L= ]|

” V4 ILEFTTOTALS

o
@
<
o
o
1

chnrrow.sl s ”

MAXWUM) (50)  (36)  (56) 56) (56)  (50)  (MAXIMU)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ 12 JeueL[s J=uemstora [ 22 | wer[20 J+e[ 20 - Lews rorar [+ ] Lm[ 51 )+t [51 | =trromac [0z | eer[ 51 )+ peL[ st |=ppromAL 102 ]

MAX (25} (25) , 0 X 55 (112} MAX (56}

(55) (112)

ow:a'mlsu,sc.hm«unsum)smmwmgmm: 500 ON 1°C graaas pa e
ot I 0ol 1 e consihnad i medol o dagroat ivbamaton aues smed by 8 gs wwm-




’ INTERNATIONAL STANDARDS FOR NEUROLOGICAL I S C . S Patient Name Date/Time of Exam
A S k el e s v s wen s | Examiner Name Signature
(ISNCSCI)
SENSORY SENSORY
RIGHT AU, | rersousorrroms wevsewsorreonrs — (MOTOR | EFT
Light Touch (LT) Pin Prick (FP) Ligat Touch (LT} Pin Prick {PP)
Cc2 2 2 2 2 c2
C3 2 2 2 2 C3
C4 2 2 2 2 C4
Eibow fiexors C5 | 5 2 2 2 2 5 | C5 Eibow foxors
UER Werist oxtensors C6 |4 2 2 2 2 4| C6 wrist extansors UEL
{Upper Extremity RigMl o0 otonsors CT [ 3 ¢ 0 0 4 3 | CT Eibowexensors  (Upeer Extremity Lefy
Finger flsxors CB |2 e 0 0 4 2| CB Finger faxors
Finger abductors s frgsg T1 [ © 1 1 1 1 0 | T1 Finger abductors (s tager)
Comments (Non-koy Muscle? Reason for NT7 Pan): T2 2 2 2 2 T2 MOTOR
T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 3 2 T4 0= sl paraysis
T5 2 2 2 2 T5 ; = :N:e or nsbee m-.s;c:‘nv ¢
= SO0V MOVATENL vty sfoows
T6 2 2 2 2 T6 3= active movement, ia-.:x Groaty
é= ” mend C ssance
m 2 2 2 2 T7 §= :g:: x:m 3:3 m&me
T8 2 2 2 2 T8 ;‘)'T'm oam:chc for panisase
m 2 2 2 2 1.9 NT = nof Sasts0)
T10 2 2 2 2 T10 SENSORY
™ 2 2 2 2 | ™ {SCORING ON REVERSE SIDE)
0 = sbsent 2= nommel
mz| - 2 2 2 | T2 || e NT= ot ststl
L1 2 2 2 2 L1
Hip flexors L2 |2 2 2 2 2 3 | L2 Hipfiexors
LER Kneeextensors L3 | 5 2 2 2 2 5 | L3 Knes extensors LEL
(Lower Extremity Right)  Ankle dovsiflaxors L4| s 2 2 2 2 5 | L4 Ankle dorsifiexors (Lower Extremity Left)
Long toe extensors L5 | 4 2 2 2 2 5 | L5 Long toe extensors
Ankde plantar flexors S1 | 4 2 2 2 2 2 | 81 Ankie plantar Soxors
s2 2 2 2 2 s2
: S3 2 2 2 2 S3
(VAC) Voluntary anal oonrraworj IY—“I S4.5 2 > 2 2 S4.5 IY_“] %%mp anal pressure
chnrmw.sl s ” o ] | 2 | [ e I I o8 | [ o ILEFTTOTALS
[MAXINUM)  (50) (56) (56) (56) (56) (50)  [MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ 12 Jeuer [ J-vemstomar [ 28 | wer[ 2t e[ 20 J-remstora (2 ]  um[s ]+ on 51 |=urromac[Toz | eer (51 )+ peL[ st |=peroTAr[ 0z |
MAX (25) (25) (50) MAX (25) (25) {50) MAX (55) (55} (112} MAX (56) (55) (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (i compiets iuns oy R L
LEVELS 1. SENSORY| Cé || C6 m_ng#m Incomplete = Any sansory or motor function in $4-5 ZONE OF PARTIAL SENSORY| Na | [ Na |
Sgs MShe ki 9 uoToR[ C6 | [ 6 (NL) 5. ASIA IMPAIRMENT SCALE (als) [ D] ., PRESERVATION wOTOR [ N | [ % |
as on reverse 7 7 { } Mol causl b wdh ay nwnaton
Thv foees eomy O copvnd! frowly Sof $houtd sod be steesd aldbout pasmissie from e Armwnics Spina iy Associaion. The caicalited v o (e S ave oerromad Oy mesion REV 0213

0.515 of the ISNCSCY Aggocther wab sts www SNCSCIAIGOrAN.com wivah /s Sased on ho ntanatiooal Stendas Ao Nouwoopea! Clossiicarion of Spna’ Cond inurg 2011
mvinon I 0ol 1 e consihnad i medol o dagroati ivbamaton aues sGmed by & Gunied clmaasy

CROC0 Jneese




Mr GUL... - Chirurgie d’anévrysme de I'aorte

* INTERNATIONAL STANDARDS FOR NEUROLOGICAL I S C . S Patient Name Date/Time of Exam
AAESSWI,  CLASSIFICATION OF SPINAL CORD INJURY DUOS | i
(ISNCSCI)
SENSORY SENSORY
MOTOR MOTOR
RIGHT 0% rersewsorreoms wevseworreonrs — (MOTOR | EFT
Light Touch (LT) Pin Prick (F%) Light Teuc [LT) ®in Prick (9P)
Cc2 2 2 2 2 c2
C3 2 2 2 2 c3
c4 2 2 2 2 C4
Eitow fsxors C5|_ 5 2 2 2 2 5 | C5 Eibow faxors
UER Wrist extensors C6 |5 2 2 2 2 5 | C6 wist extonsors UEL
{Upper Extremity Right] 2y otonsors CT |5 2 2 2 2 5 | C7 Eowertensors  (Upeer Extremity Lef)
Finger fisxors CB [ 5 2 2 2 2 5 | CB Finger floxors
Finger abductors s frgsd T1 [ S 2 2 2 2 5 | T1 Finger abductors (ass trger
Comments (Nan-key Musclo? Reason for NT7 Pain 7 T2 o 2 2 2 T2 MOTOR
T3 2 2 2 2 |T3 {SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= ia! paraysis
T5 2 2 2 2 T5 ; = :mu o nsbie m-.rn:‘uv B
= SO0V MOVt vav v
T6 2 2 2 2 T6 3= sctve m;um ;l\?s‘! Goaty
1 P 2 z 2] TT | 5= soe movenen spsner i nouiace
T8 2 2 2 2 T8 5‘;_%‘ comacied for paintisuse
n 2 2 2 2 T9 NT = net aststie
T10 2 2 2 2 T10 SENSORY
™ 2 2 2 2 | T {SCORING ON REVERSE SIDE)
mz| 2 2 z 20 T12 |5 NT= ot etatle
L1 1 1 1 1 L1
Hip flexors L2 |1 1 1 1 1 2 | L2 Hip fiexors
Knoe extensors L3 | 3 1 1 1 1 4 | L3 Knee extensors
LER LEL
(Lower Extremity Righty  Ankle dorsifiaxors L4| o 0 0 0 o 0 L4 Ankie dorsifiexors {Lower Extremity Left)
Long toe extansors L5 | 0 0 0 0 0 0 | L5 Longtoe extensors
Ankde piantar fiexars S1| 0 0 0 0 0 0 | S1 Ankie plantar fioxors
S2 0 0 0 [} s2
. S3 0 0 0 o S3
(VAC) Voluntary anal oonfracoorj 1 s45 [ o 2 o 2| S45 =1 F%ﬂ%oep anal pressure

mcurmw.s[ - I I i ] = I i l L] [ i ILEFTTOTALS
MAXMUM) (50)  (56)  (56) (56) (56)  (50)  (MAXINUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver[ 25 JeveL [ J=vemstorar [0 ] er[ = J+1er[ & J-remsroma ur[ e ]+ i [=1 J=crromac[e2 | eer a1 ]+ peu[ 21 |=prromac[ ez |
MAX (25) 25) 50 mAX(2s) (25) (50) MAX (55) (56 (112 mAx(s6) (56) i112)

vby arms ony R L

NEUROLOGICAL =

This foews remy b copved! oy 20 R O
0.9¢15 of the ISNCSC! Agocther wab ste www SNCSCIAGorAm.com wivah is Sased on o stamational Sendas v Neuwologea' Classfcedon of Spna’ Cond gy 2011
mvisan. [ 0ol 10 Os consihinad i mediol o dagrostic inhmaton aues soed Dy & Guadied clinaise




* INTERNATIONAL STANDARDS FOR NEUROLOGICAL I S C . S Patient Name Date/Time of Exam
AAESSWI,  CLASSIFICATION OF SPINAL CORD INJURY DUOS | i
(ISNCSCI)
RIGHT O, ersomomrroms oo MOTR | EFT
Light Touch (LT) Pin Prick (F%) Light Teuch (LT) Pin Prick (9P)
Cc2 2 2 2 2 c2
C3 2 2 2 2 c3
C4 2 2 2 2 C4
Eibow fexors C5 | 5 2 2 2 2 5 | C5 Eiow faxors
UER Wist extensors C6|_ 5 2 2 2 2 5 | C6 wrist extansors UEL
(Upper Extremity RiOM)  Eipow extansors CT |_S 2 2 2 2 5 | C7 Ebowertensors ~ [Upper Extremity Let
Finger fiexors CB | 5 2 2 2 2 5 | CB Finger fexors
Finger abductors (s srgsg T1 |5 2 2 2 2 5 | T1 Finger abductors (ass trger
Comments (Nan-key Musclo? Reason for NT7 Pain 7 T2 o 2 2 2 T2 MOTOR
T3[ 2 2 2 2 | T3 {SCORING ON REVERSE SIDE)
T4 | 2 2 2 2 | T4 0= 18! parwiysia
T5 2 2 2 2 T5 ; = :)nﬁw or nsbie :a'.fn:‘uv s
= SOV MOVATHNL YA foovietad
T6 2 2 2 2 T6 3= stive m;u'nm: ;:::t groaty
|2 2 : B TT | 52 cove movemen sqsier o maveence.
T8 2 2 2 2 T8 ;‘)‘T-nv;: S for paintisuse
9 2 2 2 2 | T9 e
T10 2 2 2 2 T10 SENSORY
T11 2 2 2 2 T11 (SCORING ONREVERSESIDQ
2 e | [ 2| [ T2 [fie B
L1 1 1 1 1 L1
Hip flexors L2 |1 1 1 1 1 2 | L2 Hip fiexors
LER Knoe extensors L3 | 3 1 1 1 1 4 | L3 Knee extensors LEL
(Lower Extremity Righty  Ankle dorsifiaxors L4| o 0 0 0 o 0 L4 Ankie dorsifiexors {Lower Extremity Left)
Long toe extansors L5 | 0 0 0 0 0 0 | L5 Longtoe extensors
Ankde piantar fiexars S1| 0 0 0 0 0 0 | S1 Ankie plantar fioxors
s2 [ o 0 0 o | s2
. S3 0 0 0 ¢ S3
{VAC) Voluntary anal conm 1 S4.5 o 2 o 2 S4.5 =1 F%ﬂ%oep anal pressure
Rfcurroms[ Caed ” b ] | 4 | I 2 I | - I [ Bt ILEFTTOTALS
[MAXIMUN) (50 (56) (56) (56) (56) (50)  (MAXINUM)
MOTOR SUBSCORES SENSORY SUBSCORES
ver [ 25 JeueL [ J=vemstoma [ % ] ter[ 2 J+1ec[ & |=LemsTomaL ur[ & ]+ n =trromac[ ez | eer a1 |+ peL[ 21 |=prroTAL 82 |
MAX (25} (25} (50) MAX (25) {25} (50) MAX (55) (56} (112} MAX (56) (55} (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (i compiels iunns onl) R L
LEVELS 1. SENSORY| 112 || T12 ﬂ%&% incomplete = Any sansary or motor function in $4.5 ZONE OF PARTIAL SENSORY| .3 13 |
Sveps 1-5 for clssbeacon ‘e lerrs PRESERVATION Faare
ol 2.Motor[ Tz | [ T1z (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) | A A Dl el moror| w3 | [ 13
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