S. Kirshblum, M. Schmidt Read, and R. Rupp, Classification challenges of the 2019 revised International Standards for Neurological Classification of Spinal Cord
Injury (ISNCSCI), Spinal Cord, 2021

This supplement contains the complete classification results of the five cases with classification challenges presented in the manuscript “Classification challenges
of the 2019 revised International Standards for Neurological Classification of Spinal Cord Injury (ISNCSCI)” from S. Kirshblum, M. Schmidt Read and R. Rupp.
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Supplementary figure 1: Complete classification of case 1 with unimpaired sensory function on the left side and a motor impairment of the left long toe extensor

due to an old tibia fracture documented as 1* in the left L5 segment.

SENSORY SENSORY
R I G H T KEn\I'IgJSOCEES KEY SENSORY POINTS KEY SENSORY POINTS KEvSl-JrSOCTES 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 Cc3
C4| 2 2 2 2 | c4
Elbow flexors C5[ 5 2 2 . 2 2 5 | C5 Elbow flexors
UER Wrist extensors C6 | 2 1 1 [ 2 2 5 | C6 Wrist extensors UEL
(Upper Extremity Right)  Eno extensors C7| 2 1 1 2 2 5 | C7 Elbowextensors ~ (Upper Extremity Left)
Finger flexors C8 [ 1 1 1 2 2 4 | C8 Finger flexors
Finger abductors (litfle finger) T1 | O 1 1 2 2 3 | T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT? Pain? T2 1 1 2 2 T2 MOTOR
Non-SCl condition?) T3 1 1 W\ 2 2 T3 (SCORING ON REVERSE SIDE)
Dorsum
Old left tibia/fibula fracture T4 1 1 2 2 [ T4 [o=Totapasieis ‘
T5 1 1 P 2 T5 1= Pa(,_nable or visible contraction
T6 1 y > 5 6 g f gczt ve mo vemeni. gra\(rly{e/imrr?’ared
Loft L5 motorscore | T [T ] [ 2 [T |,
COnS!C.iere.d norm al for 18 1 . 5 5 T8 i; :.z;\iﬁgre!;ns?;g‘rgsm‘ against full resistance
classification purposes T9 1 1 * Key Sensory 2 ) T9 0% 1% 2%, 3%, 4*, NT* = Non-SCI condition present
T10 1 1 Points 2 @ T10 SENSORY
T 7 1 5 5 ™ (SCORING ON REVERSE SIDE)
0= Absent NT = Not testable
T12 1 1 2 2 T2 1= Aftered 0%, 1% NT* = Non-SCI
L1 1 1 ) 2 L1 2= Normal condition present
Hip fiexors L2| 1 1 1 2 2 5 | L2 Hipflexors
Knee extensors L3 | 2 1 1 2 2 5 | L3 Knee extensors
LER , . LEL
(Lower Extremity Righty  Ankle dorsiflexors L4 | O 1 1 2 2 5 | L4 Ankle dorsiflexors  (Lower Extremity Left)
Long toe extensors L5 | 1 1 1 2 2 1* | L5 Long toe extensors
Ankle plantar flexors §1| 2 1 1 2 2 5 | 81 Ankle plantar flexors
s2 [ 1 1 2 2 | s2
(VAC) Voluntary Anal Contraction S3 ! L 2 2 S3 (DAP) Deep Anal Pressure
U
(Yes/No) $4-5 1 1 2 2 $4-5 (Yes/No) "
RIGHT TOTALSl 16 | l 32 | | 32 | | 56 | | 56 | | 43 |LEFr TOTALS
(MAXIMUM) — (50 (56) (56] (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER[ 10 |+UEL[ 22 | =uemsToTaL[ 32 | Ler[ 6 |+LEL[ 21 |=LemsTotaL[ 27 |  wLR[32 | +ir [ 566 |=trroraL[ 88 | PPR[ 32 |+PPL[ 56 | =PPTOTAL
MAX (25) (25) (50) MAX (25) (25) (50) MAX  (56) (56) (12 MAX (56) (56) (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensory function in $4-5 only) R L
LEVELS 1. SENSORY| C5 | [INT TENV.':;IJ{ROO: I?Vi"j:"q‘;- Incomplete = Any sensory or motor function in S4-5 6. ZONE OF PARTIAL sensORY[NA NA
Steps 1- 6 for classification * PRESERVATION
a5 0n reverse 2.MOTOR[ C5 ][ C8 (NLI) 5, ASIA IMPAIRMENT SCALE (AIS) vosttorse s s mmenaton MOTOR[NA ] [NA
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Supplementary figure 2: Complete classification of case 2 of a complete (AIS A) thoracic lesion with some sensory functions preserved below the NLI.

SENSORY SENSORY
RI G H T KE'!'&JS?:?ES KEY SENSORY POINTS KEY SENSORY POINTS KE"ngS%EES 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
¢4 2 2 o2 2 2 | c4
Elbow flexors C5| 5 2 2 i 2 2 5 | C5 Eibow flexors
UER Wrist extensors C6 | 5 2 2 © 2 2 5 | C6 Wrist extensors UEL
(Upper Extremity Right) oy extensors C7| 5 2 2 L 2 2 5 | C7 Elowextensors ~ (Upper Extremity Left)
Finger flexors C8| 5 2 2 :2 2 2 5 | C8 Finger flexors
Finger abductors (little finger) T1 | 5 2 2 T8 2 2 5 | T1 Finger abductors (little finger)
T7
Comments (Non-key Muscle? Reason for NT? Pain? T2 2 2 8 2 2 12 MOTOR
Non-SC! condtion?): T3 | 2 2 T 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 e 2 2 T4 0= Total paralysis
™m - ! .
5] 2 2 2 2 1 TS | 32 civemovement, vty siminted
T5 2 2 2 2 T6 3= Active movement, agafnst gravify
7 ] [ g O e e
T8 2 @) 0 0 T8 N;,—Z*NOE leifat:te )
Tg 1 1 *Key Sensory O 0 Tg 07, 1%, 2% 3% 4% NT*= Non-SCI condition present
0 [ 0 0 545 Fomts 0 o1 To SENSORY
et ™ (SCORING ON REVERSE SIDE)
0 0 0 0 0=Absent NT = Not testable
T2 | 0 0 0 0 T12 {=Atered 0% 1% NI = Non-SC/
L1 0 0 0 0 L1 2= Normal condition present
Hip flexors L2 O 0 0 0 0 0 | L2 Hipflexors
Knee extensors L3| 0O 0 0 0 0 0 | L3 Knee extensors
LER ) LEL
(Lower Extremity Right)  Ankle dorsiflexors L4 | O 0 0 0 0 0 | L4 Ankle dorsiflexors  (Lower Extremity Left)
Long toe extensors L5| O 0 0 0 0 0 | L5 Long toe extensors
Ankle plantar flexors §1| O 0 0 0 0 O | 81 Ankle plantar flexors
S2 0 0 0 0 S2
. S3 0 0 0 0 S3
(VAC) Voluntary Anal Contraction (DAP) Deep Anal Pressure
(Yes/No) m S4-5 0 0 0 0 $4-5 (Yes/No)
RIGHT TOTALSl 25 | | 30 | | 30 | | 27 | | 27 | | 25 | LEFT TOTALS
(MAXIMUM) ~(50) (56) (56) (56) (56) (500 (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER[ 25 |+UEL[ 25 | =vemsToraL[ 50 | Ler[ O |+ier[ O |=temstorac[ 0 |  wR[30 |+ir [27 |=1r7oma[ 57 | per[ 30 |+ppL[ 27 | =pPTOTAL
MAX (25) (25) (50) MAX (25) (25) (50) MAX  (56) (56) (M2)  MAX (56) (56) (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensory function in $4-5 only) R L
LEVELS 1, sensory[T6][T6 vt Incomplete = Any sensary o motor inclion n S4.5 6. ZONE OF PARTIAL  sensory[T9 | [T7
S s " 2.MOTOR[T6 ] [T6 (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) o RESERVATION yoToR [T6 | T6
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Supplementary figure 3: Complete classification of case 3 of an ambulatory person with a substantial preservation of motor functions below the motor level, but
no sacral sparing of sensory and motor functions.

SENSORY SENSORY
R I G H T KEvga-S?:EES KEY SENSORY POINTS KEY SENSORY POINTS KET(JJSOCILEES 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 2 2 | c4
Elbow flexors C5| 5 2 2 2 2 5 | C5 Eibow flexors
UER Wrist extensors C6| 5 2 2 2 2 5 | C6 Wrist extensors UEL
(Upper Extremity Right)  Ejhow extensors C7 | 5 2 2 2 2 5 | CT Elowextensors ~ (Upper Extremity Left)
Finger flexors C8| 5 2 2 2 2 5 | C8 Finger flexors
Finger abductors (little finger) T1 | 5 2 2 2 2 5 | T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT? Pain? T2 2 2 2 2 T2 MOTOR
Non-SCl condltion?): T3 2 2 2 2 | T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Total paraiyst; ’ )
T5 2 2 2 2 T5 ; : ;g:ﬁfzbl’neozrezseﬁf;;w:i}fmntﬂated
T6 2 2 2 2 T6 3= Acglve movement, agqmsr gravity )
7 2 2 2 2| TT | 5 Ao movament spanst s reance.
T8 2 2 2 2 T8 ng ;N;r fgfrjl‘ﬂeNW"” = Non-SCl condition present
Tl 2 2 e |2 I
T10 2 2 2 2 T10 (SCORINgEmngERYSE SIDE)
T11 2 2 2 2 T 0=Absent NT = Not testable
T12 2 2 2 2 T12 1= Altered 0%, 1, NT* = Non-SCI
L1 0 O P > L1 2= Normal condition present
Hip flexors L2| 5 0 0 2 2 5 | L2 Hipflexors
LER Knee extensors L3 | 5 0 0 2 2 5 | L3 Kneeextensors LEL
(Lower Extremity Right)  Ankle dorsiflexors La| 4 0 0 0 0 5 | L4 Ankie dorsiflexors  (Lower Extremity Left)
Long toe extensors L5| O 0 0 0 0 3 | L5 Long toe extensors
Ankle plantar flexors 81| 2 0 0 1 0 3 | S1 Ankie plantar flexors
S2 0 0 1 0 S2
) s3] 0 0 0 0 S3
(VAC) Voluntary Anal Con(r;:sc;ml; S45 0 0 0 0 S4-5 ?[YJ:;:V geepAnar Pressure
rurromas| 41 || 38 | | 38 | | 26 | [ 44 | [ 46 |ierrromass
(MAXIMUM) (50 (56) (56) (56) (56) (500 (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER|[ 25 |+UEL[ 25 |=uemsToraL [ 50 | Ler[ 16 |+LEL[ 21 | =temsTorac[ 37 |  wR[38 |+LrL[46 | =trro7ac[ 84 | per[ 38 |+PpL[ 44 | =ppTOTAL[ 82 ]
MAX (25) (25) (50) MAX (25) (25) (50) MAX  (56) (56) (112) MAX  (56) (56) (112)
NEUROLOGICAL R L 2 (In injuries with absent motor OR sensory function in $4-5 only) R L
LEVELS 1. sENsoRY[T12][L3 | ﬂﬁig&gﬂ%& mc;;pgg hzﬂ.Pm’:sEe:sEor}? i i 5. 6. ZONE OF PARTIAL - seNsoRY[T12] [ S2 |
S e 2.moToR[T12] [L5 (NL) 5. ASIA IMPAIRVENT SCALE (AIS) woo PRESERVATION woT0R 57 | [S1
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Supplementary figure 4: Complete Classification of case 4 of a high thoracic lesion with spared sensory function in S4-5 on the left side and motor function in a
non-key muscle (hip adductor) on the right side.

SENSORY SENSORY
RI G H T KE“\,,ICM)JS%IEES KEY SENSORY POINTS KEY SENSORY POINTS KEH\I,IEI)IS%?ES 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
Ca| 2 2 2 2 | c4
Elbow flexors C5| 5 2 2 2 2 5 | C5 Elbow flexors
UER Wrist extensors C6 | 5 2 2 2 2 5 | C6 Wrist extensors UEL
(Upper Extremity Right)  Ejhowy extensors C7| 5 2 2 2 2 5 | C7 Elbowextensors ~ (Upper Extremity Left)
Finger flexors C8| 5 2 2 2 2 5 | C8 Finger flexors
Finger abductors (little finger) T1 | 5 2 2 2 2 5 | T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT? Pain? T2 2 2 2 2 T2 MOTOR
Non-SCI condtion?): T3 0 0 0 0 T3 (SCORING ON REVERSE SIDE)
Right adductor muscle T4l 0 0 0 0 (T4 o Toparapos _
strength present 51 0 0 0 0 _[T5 3= v vt vty et
T6 0 0 0 0 T6 3= Ac{( ve movement, agg»'nsi gravity )
7| 0 0 0 O | T7 | 5= Actie movament aganst i rsiance~
Ig (0) g . Kepycﬁft:sory 8 8 ;g (’;"T ;*,N2GE f;frie.’eNT’ = Non-SC/ condition present
™0 [ O 0 0 0 | T SENSORY
o 0 0 o 0 o i (SCORING ON_REVERSE SIDE)
0= Absent NT = Not testable
T2 0 0 0 0 T12 1= Altered 0%, 1% NT* = Non-SCI
L1 0 0 0 0 L1 2= Normal condition present
Hipflexors L2| O 0 0 0 0 0 |L2 Hipfiexors
LER Knee extensors L3| O 0 0 0 0 0 | L3 Knee extensors LEL
(Lower Extremity Righty  Ankle dorsiflexors L4 | O 0 0 0 0 0 | L4 Ankle dorsiflexors  (Lower Extremity Left)
Long toe extensors L5| O 0 0 0 0 0 | L5 Long toe extensors
Ankle plantar flexors 81| 0O 0 0 0 0 0 | 81 Ankle plantar flexors
S2 0 0 0 0 S2
, S3 0 0 0 0 S3
(VAC) Voluntary Anal Con(g:;:;m S4.5 0 0 1 1 S4.5 Yes ﬁ::l)v 5}eepAnat Pressure
RIGHT TOTALS | 25 | | 18 | | 18 | | 19 | | 19 | | 25 | LEFT TOTALS
(MAXIMUM) — (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER[ 25 |+UEL[ 25 | =uemsToraL [ 50 | Ler[ 0 |+Let[ 0 |=temstorac[ 0 |  wtR[ 18 | +ir [19 ] =trrorac[37 | ppr[ 18 |+PpL[ 19 | =PPTOTAL[ 37 ]
MAX (23] (25) (50) MAX (25) (25) 50 MAX  (56) (56) 12)  MAX (56) (56) (112)
NEUROLOGICAL R L (In injuries with absent motor OR sensory function in 54-5 only) R L
LEVELS 1. sensory[ T2 [T2] %Eﬁ‘ﬁ%ﬁ’ﬁifﬁ ot o oty ot 545 6. ZONE OF PARTIAL - sensory [NA | [NA |
o e 2.MOTOR[T2][T2 (NL) 5. ASIA IMPAIRMENT SCALE (AIS) woo RESERVATION  moToR 2] [T2
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Supplementary figure 5: Complete classification of case 5 with a mid-thoracic lesion and a transradial amputation of the right upper extremity.

SENSORY SENSORY

RI G H T KE“\",I(JJS(EIEES KEY SENSORY POINTS KEY SENSORY POINTS Kglgl]gﬁs L E FT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
c2 2 2 2 2 C2
3l 2 > jJ > > | c3
C4 2 D 2 2 C4
Elbow flexors C5| 5 2 2 g 2 2 5 | C5 Elbow flexors
UER Wrist extensors C6 [ NT™ NT* NT* ;c 2 2 5 | C6 Wrist extensors UEL
(Upper Extremity Right)  £inow extensors C7 | 5 NT* NT* 2 2 5 | CT Elbowextensors ~ (Upper Extremity Left)
Finger flexors C8 | NT™ NT* NT* 2 2 5 | C8 Finger flexors
Finger abductors (little finger) T1 | NT* 2 2 - 2 2 5 | T1 Fingerabductors (little finger)
: [ 2 5 \ 5 2 | T2
Comments (Non-key Muscle? Reason for NT? Pain? FANL MOTOR
Non-SC/ condition?): 3| 2 2 v 2 2 | T3 (SCORING ON REVERSE SIDE)
Right forearm amputation Tl 2 2 o 2 2 | T4 o= Toaiperabers
T5 2 2 2 2 T5 1= Palpable or visible contraction
T6 5 5 5 > Tﬁ g = :c;ﬁ_ve mcvemen:, gra\/lﬁ!yrehmu‘:rared
1%1 = AClive mavement, against gravii
tagged scores rated as T7 1 1 1 1 T7 4= Ach:ve movement, aggafnsr sgoms {esmance
normal for classification 18O § 5 o1 T8 TNttt TS
T9 0 0 Key _Sensory 0 0 TQ 0%, 1%, 2%, 3, 4%, NT* = Non-SCl condition present
T | 0o 0 Points 0 0 T10 SENSORY
oo ™ (SCORING ON REVERSE SIDE)
0 0 0 0 (= Absent NT = Not testable
T12 0 0 0 0 T2 1= Altered 0% 7% NT"= Non-SG/
L1 0 0 0 0 L1 2= Normal condition present
Hipflexors L2| O 0 0 0 0 0 [ L2 Hipflexors
nee extensors Knee extensors
LER Knee ext L3 0 0 0 0 0 0 L3 LEL
(Lower Extremity Right)  Ankle dorsiflexors L4 0 0 0 0 0 0 | L4 Anke dorsiflexors  (Lower Extremity Left)
Long toe extensors L5 | O 0 0 0 0 0 | L5 Long toe extensors
Ankle plantar flexors §1| 0 0 0 0 0 0 |81 Ankle plantar flexors
S2 0 0 0 0 S2
, S3 0 0 0 0 S3
VAC) Voluntary Anal Contracti
(VAC) Voluntary Ana on{ ;::/ ,1\;:3 S4.5 0 0 0 0 S4.5 FeeAs.;)v 3)eep Anal Pressure
R.'GHTTOTALSl ND | | ND | | ND | | 27 | | 27 | | o5 |,_E,_.TTWAL‘\3
(MAXIMUM)  (50) (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
UER[ND |+UEL[ 25 | =uems ToTAL [ND | ter[ 0 |+LEL[ O |=tems7toraL| O | LR[ND]+Li[27 |=t7707aL[ND] pPR[ND |+PpL 27 | =PPTOTAL[ ND |
MAX (25) (25) (50) MAX (25) (25) (50) MAX  (56) (56) (M12)  MAX (56) (56) (112)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensory function in $4-5 only) R L
LEVELS 1. SENSORY T6* T6 igﬂEEl{_R(g} .%?{%YL Incomplete = Any sensory or motor function in $4-5 6. ZONE OF PARTIAL SENSORY| T7 T7
Steps 1- 6 for classification * PRESERVATION MOTOR *
as on reverse 2. MOTOR T6 T6 (NL’) 5. ASIA IMPAIRMENT SCALE (A’S) Most caudal levels with any innervation T6 TG




