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INTRODUCTION

The International Standards for Neurological Classification of Spinal Cord Injury (ISNCSCI) is the most widely accepted system for
characterizing sensorimotor impairments after spinal cord injury (SCI). Since its inception in 1982!, there have been a number of
ISNCSCI revisions, with the newest edition published in 2019%. The ISNCSCI is maintained by the International Standards Committee
of the American Spinal Injury Association (ASIA). Accurate classification is essential as the ISNCSCI is used to monitor changes in
sensory and motor function over time, establish realistic rehabilitation goals and effective therapy programs, determine clinical trial
eligibility, and predict the probability for neurological recovery.



Inherent challenges and common mistakes in ISNCSCI classification have been described®*. Compared to neurological complete
injuries, incomplete lesions tend to be more difficult to classify>¢, and classification components associated with the highest error rates
include motor levels, ASIA Impairment Scale (AIS) grade, and zones of partial preservation (ZPPs)>7-1°,

In this workbook, we present 26 practice cases, each with explanations for the correct classifications. These cases reinforce important
ISNCSCI rules and definitions. Potentially challenging concepts from the 2019 ISNCSCI update, including revised definitions of the
ZPPs and documentation of non-SCI conditions, are also reviewed.

Below is a summary of the two major changes made in the 2019 revision>!!"13.

1. ZPPs: In injuries without sensory and/or motor sacral sparing, the sensory and/or motor ZPPs represent the most caudal
dermatome and/or myotome on each side with partially preserved functions. Prior to 2019, the ZPPs were only applicable in
complete (AIS A) injuries, which have absent sensory and motor functions in the lowest sacral segments. The new ZPP rule
states that a sensory ZPP is applicable in all injuries without sensory function in the lowest sacral segments. A sensory ZPP is
not applicable (NA) if there is preservation of deep anal pressure (DAP), pin prick (PP) or light touch (LT) sensation in the S4-
5 dermatome. The sensory ZPPs are determined independently for each side, and it is possible to have a sensory ZPP
unilaterally (e.g., in an injury with absent DAP sensation, but with preservation of S4-5 PP/LT sensation on only one side).
Additionally, bilateral motor ZPPs are applicable in all injuries with absent voluntary anal contraction (VAC)>!!-12,

2. Non-SCI conditions: If sensorimotor functions are thought to be impacted by a non-SCI condition (i.e., pain, fracture, burn,
peripheral nerve injury, etc.), the examiner should record the actual examined scores and tag them with an “*”. The non-SCI
condition is then documented in the comments box with the recommendation for how the “*”-tagged scores should be treated
during classification. This includes whether they are considered normal (typically rostral to the neurological level of injury
(NLI)) or abnormal (in most cases at or caudal to the NLI) for classification. Note that only impaired sensory and motor scores
are “*”-tagged (there is no 2* for the sensory exam or 5* for the motor exam). The presence of “*”-tagged scores may
influence the classification of levels, completeness, AIS grade, and ZPPs. If the classification of any of these variables is based
on a clinical assumption, the classification component should be tagged with an “*”. More detailed explanations of the rules
for the documentation of non-SCI related impairments can be found in previous publications>!!!3,

Many of the cases below were compiled to address specific questions received after ISNCSCI trainings, webinars, “Ask the Expert”
calls, etc. All cases were reviewed by the International Standards Committee. If any discrepancies were identified, they were discussed
by members of the committee until a consensus was reached. To confirm agreement, cases were also entered into online
algorithms'*!°, which are compliant with the 2019 ISNCSCI revision.



This ISNCSCI workbook, along with the International Standards Training E Program (InSTeP)!®, can serve as a valuable training tool
to improve classification accuracy. The International Standards Committee recognizes the importance of continued education and
open access resources to enhance the consistency for which the 2019 changes are incorporated into everyday practice and to ensure
successful utilization of this refined classification system.



CASES

Case 1
SENSORY SENSORY
MOTOR MOTOR
RIG HT KEY MUSCLES SENSORY POINTS KEY SENSORYPOINTS ey MUSCLES LEFT
Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
Cc2 2 2 2 2 c2
C3 2 2 2 2 C3
c4| 2 2 2 2 C4
Elbow flexars C5| 5 2 2 2 2 5 | CD Eibow flexors
UER Wiist extensors C6 |4 2 1 2 2 3 | C6 wristextensors UEL
(Upper Extremity Right)  Elhow extensors C7 | 3 0 1 1 0 0 | C7 Eibowextensors  (Upper Extremity Left)
Finger flexors CB | 0 0 0 0 0 0 | CB Finger flexors
Finger abductors (lttle finger) T4 [ 0O 0 0 0 0 0 | T1 Finger abductors fiitle finger)
. T2 0 0 0 0 T2
Comments (Nor-key Muscle? Reasn lor NT? Pan’?
Non-SCI condition?): T3 0 0 0 0 T3 {scmah;s:ggm SIDE)
T4 0 0 0 ﬂ T4 0= fﬂym
5[ 0 0 0 0| T5 | ]zPeessiw st conacen
TG 0 0 0 0 T‘E -i]-:,:;: m;:: oravity )
E 0 0 0 0 I; 5 ;Ammmw aganst full resstancy
0 0 0 0 NTE ottestane
T9 5 0 0 0 9 D.l.?.3.¢.sﬂér;;::\rwum
T10 . 0 g 0 T10 {SCORING ON REVERSE SIDE)
™ [ 0 0 0 0™
T12 0 0 0 0 T12 12 Aterod 0", 1% NT* = Non-SCI
L1 0 0 0 0 L1 2= Nowmal condifion present
Hipflexors L2| 0 0 0 0 0 0 |L2 Hipflexors
LER Knee extensors L3 | 0 0 0 0 0 0 |L3 Kneeexiensors LEL
{Lower Extremity Righty  Ankle dorsiflexors L4 | 0 0 0 0 0 0 | L4 Ankle dorsifiexors  (Lower Extremity Left)
Long toe extensors L§| O 0 0 0 0 0 |L5 Longtoe extensors
Ankde plantar flexors 81| 0 0 0 0 0 0 | 81 Ankde piantar flexors
S2 0 0 0 0 52
(VAC) Voluntary Anal Contraction §3 . 0O L - 0183 (DAP) Deep Anal Pressure
(Yes/No) $4-5 0 0 0 0 $4-5 (Yes/No)
NEUROLOGICAL R L 2 (b it wilh aluif s OR sersavry Ruction in S4-5 anly) R L
LEVELS 1. SENSORY 3. NEUROLOGICAL mtmﬁmmﬁ gf Of;ﬁ%?sfs 6. ZONE OF PARTIAL  SENSORY
Steps 1 or classifcaton LEVEL OF INJURY - PRESERVATION
B o 2. MOTOR (NLD) 5. ASIA IMPAIRMENT SCALE (ais) [ | e v monsion  MOTOR




ANSWER

Case 1
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensery function in $4-5 only) R L
LEVELS 1, sensory[cs | v Wcamgit Ay swisn orolor kncion i 545 6. ZONE OF PARTIAL * SENSORY [ 7 |
5 - fi for classificati
 arroena " 2.MOTOR L) 5. ASIA IMPAIRMENT SCALE (A1S) o appsen MOTOR

Sensory levels: The right sensory level is C5, and the left sensory level is C6 as sensory function is intact from C2 through these
dermatomes on the respective sides.

Motor levels: The motor level is C6 bilaterally as this is the most caudal key muscle on each side with a motor score >3, and all motor
function above this level is presumed to be intact. Even though the right C7 myotome has a motor score of 3, right C6 motor function
is impaired (4/5), so C7 does not satisfy the motor level criteria (all motor function rostral to the motor level must be intact).

NLI: The NLI is C5 as this is the most caudal level with intact sensory function and at least antigravity strength (>3/5), and all
sensorimotor function above this level is intact. More simply stated, C5 is the most rostral of the sensory and motor levels.

Completeness: There is no sensory or motor sparing in the lowest sacral segments because DAP sensation, bilateral S4-5 LT/PP
sensation, and VAC are absent. This is therefore a complete injury, as indicated by the “NO00ON” sign.

(VAC) Voluntary Anal Contraction

(Yes/No)L_N© 54-5 0 0 Q{ k) 0 0 S4-5 o | (PAP) Deep Anal Pressure

\\ 1 (Yes/No)
oy

AIS: The AIS grade is A because this is a complete injury.

Sensory ZPPs: There is no sensory function preserved in the S4-5 dermatome on either side and no DAP sensation. Therefore, the
sensory ZPPs are applicable and are C7 bilaterally as this is the most caudal segment on each side with any preserved sensory
function.

Motor ZPPs: The motor ZPP is applicable bilaterally because VAC is absent. The motor ZPP is C7 on the right and C6 on the left, as
these are the most caudal myotomes on the respective sides with any preserved motor function.



Case 2

SENSORY SENSORY
RI G HT xevng:fes KEY SENSORY POINTS KEY SENSORY POINTS KE’.‘,‘%S?;[‘ES LEFT
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 Eibow flexors
UER Wrist extensors C6| 5 2 2 2 2 5 | C6 Whist extensors UEL
{Upper Extremity Right)  Einow extensors CF | 5 2 2 2 2 5 | C7 Eibowexiensors  (Upper Extremity Lef)
Finger flexors C8| 5 2 2 2 2 5 | CB Finger flexors
Finger abductors (little finger) T1 | S 2 2 2 2 5 | T1 Fingerabductors (little finger)
Comments (Nor-hey Msch? Reasen b NT7 Pai? 1] 2 2 2 2 |12
Nu'l-SD'omm T3 2 2 2 2 T3 |scwc‘gs|]!g§ggg SIDE)
T4 1 1 1 1 T4 0= Tolal paralysis
5 1 L ! ! T5 ; :m m:m graiy eliminaiod
Té 1 1 0 1 T6 3= Active movement, against grady
17 [ 1 0 B T7 | e A i i
m e o
0= Absant NT = Nof testable
T12 0 1 0 0 T12 f=Alersd 0% 1% NT*=Non-SCI
L1 0 0 0 0 L1 2= Normal candifion prasant
Hip flexors L2| 0O 0 0 0 0 0 | L2 Hipflexors
LER Knee extensors L3| 0 0 0 0 0 0 | L3 Kneeextensors LEL
(Lower Extremity Right)  Ankle dorsifiexors L4| O 0 0 0 0 O | L4 Ankle dorsiflexors  (Lower Extremity Left)
Long toe extensors 5] 0O 0 0 0 0 0 |L5 Long toe extensors
Ankle planfar flexors §1| 0 0 0 0 0 0 | S1 Ankle plantar flexors
52 0 0 0 0 §2
(VAC) Voluntary Anal Contraction 8= 2 < 2| &3 (DAP) Deep Anal Pressure
(YesiNo) L Ne_| s45 [0 0 0 0| s45 PYostho)
In injuries with absent mofor OR sen: function in 54-5
e 4 semsor ] 3. NEUROLOGICAL e COMPLETE OR OO T [ e OF PARTIAL ~ sensory [ ][
Stps 1. fordssicton Lever oF inury [ ] o PRESERVATION
PR 2. MOTOR (NLI) 5. ASIA IMPAIRMENT SCALE (A1S) [ | e mmaion  MOTOR




ANSWER

Case 2
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in 54-5 anly) R L
LEVELS 1.sensory| 13 |[ 13 i ET/%ERC?;- ﬁ:ﬁ: Incomplefs = Any sansory or motor funclion in S4-5 6. ZONE OF PARTIAL sensorY[ 112 |[ T6
Steps 1-6 forcassiaton ) puorop™=ra| [13 5. ASIA IMPAIRMENT SCALE (AIS) [ A PRESERVATION  moTor[ T3 |[ s
88 On reverse - fNLI'J' " r ) Most caudal laveis with any innervation

Sensory levels: The sensory level is T3 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The motor level is T3 bilaterally. Motor function is intact in the C5-T1 key muscles bilaterally and because myotomes
T2-L1 are not clinically testable, the motor level is presumed to be the same as the sensory level (T3).

NLI: The NLI is T3 as each of the motor and sensory levels is T3.
Completeness: There is no sacral sparing (sensorimotor function in the lowest sacral segments is absent), so this is a complete injury.
AIS: The AIS grade is A because this is a complete injury.

Sensory ZPPs: The sensory ZPP is T12 on the right and T6 on the left because these are the most caudal segments on the respective
sides with any sensory function.

Motor ZPPs: The motor ZPP is T3 bilaterally because there is no preserved motor function in clinically testable key muscles caudal to
the motor level. Even though the sensory ZPP extends to T12 on the right and T6 on the left, it is important to note that motor function
does not follow sensory function when determining the motor ZPPs.



Case 3

RIGHT  c«ermuscies  xevsensorvrowts | KEYSENSORYPONTS ey muscLes LEFT
Light Touch (LTR) Pin Prick PPR) Light Touch LTL) Pin Prick (PPL)
Cc2 2 2 2 2 c2
C3 2 2 2 2 C3
C4| 2 2 2 2 C4
Embow flexors C5| 5 2 2 2 2 5 | C5 Eibow flexors
UER Wrist extensors C6 |5 2 2 2 2 5 | C6 Wristextensors u EL‘
(Upper Extremity Right)  Elpow extensors C7 |2 1 0 2 1 4 | CT Elbowextensors  (Upper Extremity Left)
Finger fiexors C8| 1 0 0 0 1 1 | C8 Finger flexors
Finger abductors (little finger) T1 |0 0 0 0 0 0 | T1 Finger abductors (little finger)
: T2 0 0 0 0 T2
‘Comments (Nor-ksy Muscle? Reason o NT? Pain? MOTOR
Nen-SCl condition): T3 0 0 0 0 T3 (SCORING ON REVERSE SIDE)
T4 © 0 0 0 | T4 0= Tota paralys's
5] o 0 0 0 1 T5 3 achvemovensa gaviy siminae
T6 0 0 0 0 T6 4‘3 m movemin, against graviy
= move Some resisiance
T7 0 0 0 0 7 5+ Acve movemen, mm resistance
NT = Not lestable
Ig g g g g ::: 0%, 1%, 2%, 3%, 4%, NT" = Non-8C1 condition presant
SENSORY
..rr‘,llg i U & i ﬂ? (SCORING ON REVERSE SIDE)
0 0 0 0 = Absent NT = Nof testable
T12 0 0 0 0 T2 1= Alered 0", 1, NT* = Non-SCI
Ul o 0 0 0 | L1 27 o Sondon precest
Hipflexors L2| O 0 0 0 0 0 |L2 Hip flexors
LER Knee extensors L3| 0O 0 0 0 0 0 |L3 Knee extensors LEL
(Lower Extremity Right) Ankle dorsiflexors L4 0 0 0 0 0 0 L4 Ankle dorsiflexors (Lower Extremity Left)
Long toe extensors 5| 0O 0 0 0 0 0 | L5 Long toe extensors
Ankie plantar flexors S1| 0 (1] 0 0 0 0 | 81 Ankie plantar flexors
s2| © 0 0 0 | 82
. S3 0 0 1 1 s3
(VAC) Voluntary Anal CM(?CM; 4.5 0 0 1 T S4-5 (DAP) Deep Anal Pressure
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in S4-5 anly) R
LEVELS 1. SENSORY ﬁgﬁﬁ%ﬁf ] ncomplete = Any sensory or mofor funciion in S4-5 6. ZONE OF PARTIAL SENSORY
S o 2.MOTOR (NL) 5. ASIAIMPARMENT SCALEais) [ |, PRESERVATION = yotoR




ANSWER

Case 3
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absant motor OR sensory function in 54-5 only) R L
LEVELS 1. SENSORY| C6& (& ?_E,\:;EEER&L’?J?LC’:‘} Incomplete = Any sensory or motor function in S$4-5 6. ZONE OF PARTIAL SENSORY| c7 NA
Steps 1 Efor dassifcation 5 moToR[ c8 | [ c7 J 5. ASIA IMPAIRMENT SCALE (AIS) PRESERVATION MOTOR[ cs || cs
85 an reverse o " Most caudal levels with any innervation

Sensory levels: The sensory level is C6 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The motor level is C6 on the right and C7 on the left as these myotomes represent the most caudal segments on the
respective sides with a motor grade >3, with intact motor function rostral to these levels.

NLI: The NLI is C6 as this is the most rostral of the sensory and motor levels.
Completeness: There is sensory sacral sparing (preserved S4-5 PP and LT sensation on the left), so this is an incomplete injury.

AIS: The AIS grade is B due to preserved left S4-5 PP and LT sensation. The injury is not motor incomplete because there is no VAC,
nor is there any motor function more than 3 segments below the motor level on either side.

Sensory ZPPs: Because DAP sensation is absent and there is no PP or LT sensation at the right S4-5 dermatome, the right sensory ZPP
is applicable and is C7 as this is the most caudal segment on the right side with any preserved sensory function. The left sensory ZPP
is NA because there is preserved PP and LT sensation in the left S4-5 dermatome. This is a unique case in which there is a unilateral
sensory ZPP.

Motor ZPPs: In the absence of VAC, the motor ZPP is applicable and is C8 bilaterally as this is the most caudal segment on each side
with any motor function.



Case 4

SENSORY SENSORY
RI G HT KEEE,I%EES KEY SENSORY POINTS KEY SENSORY POINTS ngslrs?:?ss LE 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
Eibow flexors C5| 5 2 2 2 2 5 | G5 Elbow flexors
UER Wiist extensors C6 |4 1 1 1 2 3 | C6 Wist extensors UEL
(Upper Extremity Right) 1oy extensors CT | 3 1 1 1 2 3 | C7 Eibowextensors  (Upper Extremity Left)
Finger flexors C§| 2 1 1 1 2 2 | CB Finger flexors
Finger abductors (litle finger) T1 | 1 1 1 1 2 1 | T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT7 Pan? 2] 1 1 L 2 |12 MOTOR
Non-SC1 condifion ) T3 1 1 1 2 T3 (SCORING ON REVERSE SIDE)
T4 1 1 1 2 T4 0= Total paralysis
T5 | 1 1 1 2 | T S et o v
T6 | 1 1 2 | T6 3= Actve movement, agans! graviy
7 1 1 1 B T7 | = Acw mormant it recince”
:g : 1 : ; Ig 3-.’;-."?,’5?’43“‘m-= Non-SCI condiion prossnt
o . L L 2 | T0 ;m.ﬁﬂms SIDE)
™ [ i 1 2 | e
T12 1 1 1 2 T12 1= Abered 0*, 1%, NT* = Non-SCi
RE 1 1 2 U 2- Nomal e —
Hip fiexors L2| 3 1 1 1 2 4 | L2 Hipfiexors
LER Knee extensors L3| 4 1 1 1 2 4 | L3 Knee extensors LEL
{Lower Extremity Righty  Ankle dorsiflexors L4 2 1 1 1 2 3 | L4 Ankle dorsiflexors  (Lower Extremity Left)
Long toe extensors L5| 2 1 1 1 2 2 _|L5 Long toe extensors
Ankle planlar flexors 1| 2 1 1 1 2 2 | 81 Ankle plantar flexors
S2 1 1 1 2 S2
(VAC) Voluntary Anal Contraction S3 L . : - 83 (DAP) Deep Anal Pressure
{Yes/No) $4-5 i L . = 545 (Yes/No)
In injuries with absant mofor OR sensory function in 54-5 R L
NI censory—1 3. NEUROLOGICAL e O O IO 1" "6, ZONE OF PARTIAL  seNsORY
Stops 1- 8 for lassifcaton LEVELOFINJURY [ ] - PRESERVATION
25 0n reverss 2. MOTOR (NLI) 5. ASIA IMPAIRMENT SCALE (A1S) | | SERVATION o MOTOR




ANSWER

Case 4
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensory function in 54-5 only) R L
LEVELS 1.sensory| cs |[ cs igg%%ﬁ%?& Incomplete = Any sensory or mofor funclion in $4-5 6. ZONE OF PARTIAL seNSORY[ na |[ na
Steps | Olor dessicalion 5 moTOR[ ce | [ ce 5. ASIA IMPAIRMENT SCALE (AIS) [ D_| PRESERVATION  yoT0R [ Na | [ NA
83 0N [eVerse . rNLI'}]' " { } Most cavdal levels with any innervation

Sensory levels: The sensory level is C5 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The motor level is C6 bilaterally as this is the most caudal key muscle with a motor grade >3, and all motor function
rostral to this level is intact.

NLI: The NLI is C5 as this is the most rostral of the sensory and motor levels.

Completeness: There is sparing of sensory and motor function in the lowest sacral segments (DAP is present, S4-5 LT/PP sensation is
preserved bilaterally, and VAC is present), so this is an incomplete injury.

AIS: The AIS grade is D. Because VAC is present, this is a motor incomplete injury. Even if VAC had been absent, this would still
qualify as a motor incomplete injury because there is sensory sacral sparing and preserved motor function more than 3 segments below
the motor level of C6 on both sides. Half (9/18) of the key muscles below the NLI (C5) have a motor grade >3, so this injury just
barely meets the criteria for AIS D grade.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (DAP is present, and LT/PP
sensation is preserved in the S4-5 dermatome bilaterally).

Motor ZPPs: The motor ZPP is NA bilaterally because there is preserved motor function in the lowest sacral segments (i.e., VAC is
present).



Case 5

SENSORY SENSORY
MOTOR MOTOR
RI G HT KEYMUSCLEs  KEY SENSORY POINTS KEY SENSORYPOINTS ey MUSCLES 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 €5 4 2 2 2 2 5 | C5 Embow flexors
UER Wrist extensors C6|_ 5 2 2 2 2 5 | C6 wrist extensors UEL
(Upper Extremity Right)  Eibow extensors C7| 4 2 2 2 2 5 | CT7 Eibowextensors  (Upper Extremity Left)
Finger flexors CGB| 5 2 2 2 2 5 | CB Finger flexors
Finger abduclors (little finger) T1 | 5 2 2 2 2 5 | T1 Finger abductors fiittle finger)
. T2 2 2 2 2 T2
Comments [Non-key Muscle? Reason for NT? Pan? MOTOR
condfion?): T3 | 2 2 2 2 | T3 {SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Total pavalysis
1= or visible confraction
T5 2 2 2 7 T5 Haphs somhslmne o
T6 2 2 2 2 T6 3= Active mavement, against graviy
4 = Active movemenl, Spainst SOme resisiance
T 1 1 1 1 T7 5 = Actve movement, aganst full resetance
g ; g ? ? Ig N'].'-'."d'. " 4" NT" = Non-SCI condifion prasenf
SENSORY
] T omdoramesos
0 0= Absent NT = Mot lestable
T12 1 0 1 1 T12 1= Abered 0% 1% NT* = Non-SC/
L1 0 0 1 0 L1 2 = Normal condiion present
Hipflexors L2 3 1 0 1 0 3_|L2 Hipfexors
LER Knee extensors L3| 3 0 0 1 0 1 | L3 Kneeextensors LEL
(Lower Extremity Right)  Ankle dorsifiexors L4 [ 2 0 0 1 0 2 | L4 Ankle dorsiflexors  (Lower Extremity Left)
Long foe extensors L5| 0 1 0 1 0 0 |5 Long toe extensors
Ankig plantar flexors S1| 0 1 0 1 0 1 | 81 Ankie plantar flexors
S? 1 0 1 0 s2
. S3 1 0 1 0 s3
(VAC) Voluntary Anal cmmm} $4.5 r 5 3 o S4.5 (DAP) Deep Anal Pressure
NEUROLOGICAL R 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in 54-5 anly) R L
LEVELS 1. SENSORY mgﬁfﬂﬁg& ] Incomplste = Any sensory or modor function in $4-5 6. ZONE OF PARTIAL SENSORY
Stps 1 Ofordassiealon 5 MOTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION . MOTOR




ANSWER

Case 5
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (In injuries with absent motor OR sensory function in S4-5 only) R L
LEVELS 1. SENSORY iENVEEt.I'iR(g:- ’?\SL?:;;- Incomplete = Any sensory or motor function in S4-5 6. gggggviﬁgﬁ‘”— SENSORY
Steps 1- 6 for classificati
P asonrese | 2.MOTOR (NL) 5. ASIAIMPAIRMENT SCALE (ais) [ o | . PRESERVATION =~ moror

Sensory levels: The sensory level is T6 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The right motor level is C5 because this is the most caudal key muscle with a grade >3, and motor function above this
level is presumed to be intact. Although there is no testable motor function at the C2-C4 myotomes, the motor grade at each of these
segments is considered to be 5 as sensory function of all corresponding dermatomes above the sensory level is intact. Of note, because
weakness in the right elbow flexors/extensors is much more rostral to the bilateral sensory levels of T6 (and left motor level of T6), it
is recommended that the examiner evaluates for a non-SCI condition that may be the cause of the upper extremity motor impairment.
The left motor level is T6 (following the sensory level) because all motor function is presumed to be intact through this level.

NLI: The NLI is C5 because this is the most rostral of the sensory and motor levels.

Completeness: There is sparing of sensory function in the lowest sacral segments as S4-5 LT sensation is preserved bilaterally, so this
is an incomplete injury.

AIS: The AIS grade is D. This case meets criteria for a motor incomplete lesion. Even though VAC is absent, there is sensory sacral
sparing and preserved motor function more than 3 levels below the motor level on both the right and left sides. Because at least half
(in this case 11/18) of the key muscles below the NLI (C5) have a motor grade >3, this injury is classified as AIS D.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (LT sensation is preserved in
the left and right S4-5 dermatome).

Motor ZPPs: The motor ZPP, which is applicable bilaterally in the absence of VAC, is L4 on the right and S1 on the left because these
are the most caudal segments on the respective sides with preserved motor function.



Case 6

SENSORY SENSORY MOTOR

R I G HT KEEEJSOCTES KEY SENSORY POINTS KEYSENSORYPOINTS ey myscLES L E FT

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

c2 2 2 2 2 Cc2
C3 2 2 2 2 C3
C4 2 2 2 2 C4
Efbow flexors C5| 5 2 2 2 2 5 | C5 Elbow flexors
UER Whist extensors CB| 5 2 2 2 2 5 | C6 wrstextensors UEL
(Upper Extremity Right)  Eihow extensors G |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) T4 |_5 2 2 2 2 5 | T1 Finger abductors (fittle finger)
Comments (Nor-key Muscle? Reasan for NT7 Pain? 12| 2 2 2 2 |12 MOTOR
Non-SCi condition?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Total paralysis
5| 2 2 2 2 | TS 1= Papalie orvi;lih cnkachm
6 2 2 2 2 | T6 | 3 Ache movemens ot gy
] [Z 2 T T | et st s
;g ; ’23 2 2 g 0 1 2.3 £ NT"= Non-5C1 condton prsent
mo [ | [ e R - A
0= Absant NT = Nol festabie
T2 2 2 v 2 T2 1= Abared 0%, 1% NT* = Non-SCJ
ul 2 1 2 2 | LU 2 tormal |
Hip flexors 2| 3 1 1 1 1 4 |L2 Hip flexors
LER Knee extensors L3| 1 1 1 1 1 1 L3 Knee extensors LEL
(Lower Extremity Right) Ankle dorsifiexors L4 1 1 1 1 1 0 L4 Ankle dorsifiexors {Lower Extremity Left)
Long toe extensors L§| O 1 1 1 1 0 |L5 Long toe extensors
Anklg plantar flexors §1| 0 1 1 1 1 0 |81 Ankle plantar flexors
52 1 1 1 1 52
(VAC) Voluntary Anal Contraction S3 - - 1 : a3 (DAP) Deep Anal Pressure
(Yes/No) 845 1 1 1 1| 845 (Yes/No)
NEUROLOGICAL R L 2 {In injuriss with absent motor OR sensary function in S4-5 only) R L
LEVELS  1.sewsoRY_ ][] SA OGOl i oy ot s 1 6. ZONE OF PARTIAL sensory[ [ |
S e 2.motor[ || (NLI) 5. ASIA IMPARMENT SCALE(Als) [ |, PRESERVATION — wotor ][]




ANSWER

Case 6
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in 54-5 only) R I|'_
LEVELS 1. SENSORY| T12 L1 ig@g%%;%ﬁ:}?‘} Incomplete = Any sensory or motor funchion in 54-5 6. ZONE OF PARTIAL SENSORY| NA NA
Steps 1- 6 for classification 2 MOTOR| T12 2 PRESERVATION MOTOR
as on reverse . (NL) 5. ASIA IMPAIRMENT SCALE (AIS) ot o S s s ][ 3

Sensory levels: The sensory level is T12 on the right and L1 on the left because sensory function is intact from C2 through these
dermatomes on the respective sides.

Motor levels: The right motor level is T12 and defers to the sensory level as it is presumed that motor function is intact through this
segment. The left motor level is L2 because this is the most caudal key muscle with a grade >3, and all motor function above this level
is presumed to be intact.

NLI: The NLI is T12 as this is the most rostral of the sensory and motor levels.

Completeness: There is sparing of sensory function in the most caudal sacral segments (DAP is present and S4-5 LT/PP sensation is
preserved bilaterally), so this is an incomplete injury.

AIS: The AIS grade is C. Although VAC is absent, this injury is considered motor incomplete because there is sensory sacral sparing
and motor sparing at right L4, which is more than 3 segments below the right motor level of T12. This injury is AIS C grade (and not
AIS D) because less than half (2/10) of the key muscles below the NLI (T12) have a motor grade >3.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (DAP is present, and LT/PP
sensation is preserved in the S4-5 dermatome bilaterally).

Motor ZPPs: The motor ZPP is applicable bilaterally because VAC is absent. The motor ZPP is L4 on the right and L3 on the left as
these are the most caudal segments on the respective sides with preserved motor function.



Case 7

SENSORY SENSORY
R | G H T KEEE',L%EES KEY SENSORY POINTS KEY SENSORY POINTS ngﬁg&s L E FT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
c2[ 2 2 2 | [2 ]c2
Cc3 2 2 2 2 C3
ca| 2 2 2 2 | c4
Elbow flexors C5| 2 2 2 2 2 3 | G5 Elbow flexors
UER Whist extensors CB6 | 1 1 1 0 0 0 | CB Wit extensors UEL
(Upper Extremity Right) £y extensors CT| 0 0 0 0 0 0 | CT7 Ebowextensors  (Upper Extremity Left)
Fingerflexars G8| O 0 0 0 0 0 | C8 Finger flexors
Finger abductors (ittle finger) T1 | 0 0 0 0 0 0 | T1 Finger abductors (little finger)
ro— > — T2 o 0 0 0 | T2
race i i | 0 0 0 0 |13 lscunﬂﬁ"t':r?wnse SIDE)
T4 0 0 0 0 T4 0= Total paralyss
T5 0 0 0 0 T5 ; m&«m;:}fm
T6 0 0 0 0 T6 3= Actie movement, against gravity
| 0 0 0 0| T7 | 5o e et syt il rince
™o | o oo L
™ 0 0 0 0 9 ==
™m/[ o 0 0 0 | ™M e
T2 0 0 0 ] T12 1= Atered 0°, 1%, NT"= Non-SCI
L1 0 0 0 0 L1 2 = Normal conaifion present
Hip floxors L2| O 0 0 0 0 0 L2 Hip fexors
LER Knee extensors L3 0 0 0 0 0 0 L3 Knee extensors LEL
(Lower Extremity Righty  Ankle dorsiflexors 4| 0 0 0 0 0 0 | L4 Anke dorsiflexors  (Lower Extremity Left)
Long toe extensors 6| 0O 0 0 0 0 0 | L5 Longtoe extensors
Ankle plantar flexors S1| 0 0 0 0 0 | 0 |1 anke plantar flexors
s2 0 0 0 0 s2
(VAC) Voluntary Anal Contraction s3 L2 - . R 33 (DAP) Deep Anal Pressure
pra s4.5 [0 0 0 0] s45 (reao)
NEUROLOGICAL R L 2 {In injuriss with absant motar OR sensory function in §4-5 only) R L
LEVELS 1.sensory [ | ﬁgﬁﬂj{,ﬁ% ] Inccf.r’mgi‘eouﬁ fe:fwof;ﬂcmomfs%s 6. ZONE OF PARTIAL sensory[ __ |[ |
Stops 8 b cessiieaten 3 moToR[__|[_| (NLI) 5. ASIAIMPARMENT SCALE(alS) [ | ., PRESERVATION  yoror ||




ANSWER

Case 7
MEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? i injuiries with shesnd motar OR semsory funclion in 54-5 o) R L
LEVELS 1. SENSORY| c5 || cs 3. REUROLO Incomplets = Any ssnsory or molor funcion in S4-5 6. ZONE OF PARTIAL sensory| cs |[ cs
Siops 1- 6 fr classifcaion LEVEL OF INAIRY PRESERVATION
e peseeton 2 MoTOR| ca | [ cs (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) ot e ESERVATION . MOTOR [ cs ][ cs

Sensory levels: The sensory level is C5 bilaterally because sensory function is intact from C2 through this dermatome on each side.

Motor levels: The right motor level is C4 because motor function is presumed to be intact from C2 through this level as sensory
function is intact in these dermatomes (C2-C4) without a testable myotome. Because the motor grade is <3 at the right elbow flexors,
the right motor level cannot be C5. The left motor level is C5 because this is the most caudal key muscle with a grade >3, and all
motor function above this level is presumed to be intact.

NLI: The NLI is C4 as this is the most rostral of the sensory and motor levels.
Completeness: There is no sacral sparing, so this is a complete injury.
AIS: The AIS grade is A because this is a complete injury.

Sensory ZPPs: The sensory ZPP is C6 on the right and C5 on the left, as these are the most caudal segments on the respective sides
with preserved sensory function.

Motor ZPPs: The motor ZPP is C6 on the right and C5 on the left, as these are the most caudal myotomes on the respective sides with
any motor function. If there are no segments with partially preserved function below the motor level, as in this case on the left, the
motor level is entered in the box for ZPP.



Case &

SENSORY SENSORY
R I G H T E’:EJS?EES KEY SENSORY POINTS KEY SENSORY POINTS x#%&?‘ﬁs L E FT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
c2| 2 2 2 [ 2 ]c2
c3 2 2 X 2 C3
C4| 2 2 2 2 | c4
Elbow flexors C5| 3 1 1 1 1 2 | C5 Elbow fexors
UER Wrist extensors C6 | 1 1 1 1 1 2 | C6 Wnst extensors UEL
(Upper Extremity Right)  Ejhow extensors G7 | 1 1 1 1 1 1 | CT7 Elbowextensors ~ (Upper Extremity Left)
Finger flexors C8| 1 1 1 1 1 1 | C8 Fingerflexors
Finger abductors {ittle finger) T1| 0 1 1 1 1 0 | T1 Finger abductors fiitle finger)
> Ty T2 1 1 0 1 T2
mm s Ress BT P T3 0 0 0 0 T3 (scom'guomm SIDE)
T4 0 0 0 0 T4 0= Total paralysis
5[ 0 1 0 B TS5 | I-iseardteomuin
TG 1 1 0 0 T6 I = Active movement, agains! gravily
71 1 1 1| TT | 52 he movernent sqaect i s
THO | 1 1 1 1| T mm‘g%ﬂ%ﬁgﬁ a0
™ [ 1 1 1 [ . e
Ti2 0 0 0 0 T2 Tedlieed (1% NT"= Non-5CI
L1 0 1] 0 0 L1 2= Nomal condition present
Hip flexors L2| O 0 0 0 0 0 |L2 Hipfexors
LER Knee extensors L3| 0 0 0 1] 0 0 | L3 Kneeextensors LEL
{Lower Extremity Right) Ankle dorsiflexors L4 | O 0 1 1 1 0 L4 Ankle dorsiflexors  (Lower Extremity Left)
Long foe extensors L6| O 1 1 1 1 0 |L5 Long toe exensors
Ankle plantar flexors 81| 0 1 1 1 1 0 | S1 Ankie plantar flexars
s2 | 1 1 0 1 S2
(VAC) Voluniary Anal Contraction S3 : L L g 3 (DAP) Deep Anal Pressure
(Yes/No) s4-5 |1 i i 1] 545 (Yes/No)
NEUROLOQGICAL R L {In injuries with absent matar OR sensary function in S4-5 anly) R L
LEVELS 1. SENSORY 3 NEUROLOGICAL el bbbttt 6. ZONE OF PARTIAL  SENSORY
Stops 1-6 for cassifcation LeveL OFNJuRY [ ] PRESERVATION
At 2. MOTOR (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) | e naton  MOTOR




ANSWER

Case 8
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (I irguries wilh absenl malor OR sensory function in 54-5 anty) R L
LEVELS 1. SENS(]R‘_‘( ‘:.EN\FFEPLRD%E'TU??F Incomplele = Any sensary or molor funclion in 54-5 6. ZONE OF PARTIAL SENSORY
Steps 1- 6 for clhssificabion o710 SCAL PRESERVA”GN MOTOR
25 on roverse 2. MOTOR[ c5 | (NLJ 5. ASIA IMPAIRMENT SCALE (AIS) s i RESERVATION o

Sensory levels: The sensory level is C4 bilaterally because sensory function is intact from C2 through this dermatome on each side.

Motor levels: The right motor level is C5 because this is the most caudal key muscle with a grade >3, and all muscle function above
this level is presumed to be intact. The left motor level is C4 because strength in the left elbow flexors (C5) is only 2; the motor level
defers to the sensory level of C4 as it is presumed that motor function is intact through this level.

NLI: The NLI is C4 as this is the most rostral of the sensory and motor levels.

Completeness: There is sparing of sensory function in the most caudal sacral segments (S4-5 LT/PP sensation are preserved
bilaterally), so this is an incomplete injury.

AIS: The AIS grade is C. Although VAC is absent, this injury is considered motor incomplete because there is sensory sacral sparing
and motor sparing at left C8, which is more than 3 levels below the left motor level of C4. This injury is AIS grade C (and not AIS D)
because less than half (in this case only 1/10) of key muscles caudal to the NLI (C4) have a motor grade >3.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (preserved LT/PP sensation in
the S4-5 dermatome bilaterally).

Motor ZPPs: The motor ZPP is applicable because there is no VAC present. The motor ZPP is C8 bilaterally as this is the lowest
segment with preserved motor function on each side.



Case 9

SENSORY SENSORY
R I G HT KE'\"!EI&LRES KEY SENSORY POINTS KEY SENSORY POINTS KE’:%SZLRES 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 flaxors C5| 5 2 2 2 2 5 | C5 Elbow fexors
UER Wrist extensors C6| 5 2 2 2 2 5 | C6 Wnstextensors UEL
{Upper Extremity Right)  £ipow extensors C7| 5 2 2 2 2 5 |CT Elbowextensors  (Upper Extremity Left)
Finger flexors C8| 5 2 2 2 2 5 | C8 Finger flexors
Finger abductors flitte finger) T1| 5 2 2 2 2 5 | T1 Finger abductors (littie finger)
Comments (Nor-key Muscle? Reason for NT7 Pain? 12| 2 2 2 2 |12 MOTOR
Non-SCi condiion?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Total paralyss
5| 2 2 2 2 | T5 Sty bt
T6 2 2 2 2 T6 3= Adiive movement, against gravily
g 2 2 2 2 E =i cvem A A s
2 2 2 2 NT=Notiestable .
7 3 5 - 51 10 07, 1%, 2% T, 4%, NT* = Non-SCi condltion present
TI0 | 2 2 2 2 | TI0 (mmuﬁaimﬁ s06)
™ 2 2 2 2 | TeAben Y= Na e
T2 2 2 2 2 T12 1= Aered 0, 1%, NT*= Non-SCI
Ul 2 2 2 2 | U 2= toma oo preeen
Hip flexors L2| 5 2 2 2 2 5 |L2 Hipflexors
LER Knee extensors L3| 3 1 1 1 1 3 | L3 Knee extensors LEL
{Lower Extremity Right) Ankle dorsiflexors L4 3 1 1 1 1 1 L4 Ankle dorsiflexors {Lower Extremity Left)
Long toe extensors LS| 3 1 1 1 1 1 | L5 Longtoe exfensors
Ankle plantar flexors 81| 0 1 1 1 1 0 |81 Ankle plantar flexors
g2 1 1 2 2 82
C) Voluntary Anal Contraction $3 L2 2 = 2 83 A Anal Pressure
ot s IO e | O s [l 290
NEUROLOGICAL R 2 (In injuries with absent motor OR sensory function in S4-5 anly) R L
LEVELS 1. SENSORY $ NEUROLOGICAL corits < ry e o ks et 5. 6. ZONE OF PARTIAL ~ SENSORY
Steps 1- Sforclassifestion 5 oTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION . MOTOR




ANSWER

Case 9
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In irguries with abserd motar OR sensory funclion in 545 oniy) R L
L“E"I'ELSI ) 1, SEMSORV iEMvEELERC?’}LﬁL%L Incomplste = Any sansary or mofor funclion in 54-5 6. IONE OF PARTIAL SENSORY
Steps 1. Bfordassifvalon 5 poTOR (NLI) 5. ASIA IMPAIRMENT SCALE (4is) [ D | mﬂﬁfﬁﬂﬂ’ﬁﬂ.ﬁm ROTOR [na ]

Sensory levels: The sensory level is L2 bilaterally as sensory function is intact from C2 through this dermatome on both sides. Note
that even though LT and PP sensation are intact at the S3 and S4-5 dermatomes on the right and S2 through S4-5 dermatomes on the
left, there is impaired sensation above these levels; therefore, S4-5 does not satisfy sensory level criteria, even though this is the most
caudal dermatome on both sides with intact PP and LT sensation.

Motor levels: The motor level is L3 bilaterally as this is the most caudal key muscle with a motor grade >3, and all motor function
above this level is presumed to be intact.

NLI: The NLI is L2 as this is the most rostral of the sensory and motor levels.

Completeness: There is sparing of sensory and motor function in the most caudal sacral segments (DAP is present, S4-5 LT/PP
sensation is preserved bilaterally, and VAC is present), so this is an incomplete injury.

AIS: The AIS grade is D. Because VAC is present, this is a motor incomplete injury. Exactly half (4/8) of the key muscles below the
NLI (L2) have a motor grade >3, so this injury meets criteria for AIS D grade.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sparing in the most caudal sacral segments on both sides
(DAP is present, and LT/PP sensation is preserved in the S4-5 dermatome bilaterally).

Motor ZPPs: The motor ZPP is NA bilaterally because there is preserved motor function in the most caudal sacral segments (VAC is
present).



Case 10

SENSORY SENSORY
RI G H T HE’:(:JS?:TES KEY SENSORY POINTS KEY SENSORY POINTS HE’:‘EJSOCE‘ES L E FT
Light Touch (LTR) PinPrick (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
Eibow flexors C5 | 9 2 2 2 2 5 | CH Elbow flexors
UER Whist extensors C6 | 5 2 2 2 2 5 | C6 Wist extensors UEL
(Upper Extremity RighY)  Elpow extensors C7 |5 2 2 2 2 5 | CT Elbowextensors  (Upper Extremity Left
Finger flexors CB | S 2 2 2 2 5 | C8 Finger fiexors
Finger abductors (litle finger) T1 | S 2 2 2 2 5 | T1 Finger abduclors (little finger)
Comments (Norrhzy Musce? Reasan for NT? Fain? T2 2 2 2 2 | T2 MOTOR
Nor+SC! corctsin?) T3] 2 2 [ 2 2 | T3 {SCORING ON REVERSE SIDE)
T4 | 2 2 2 2 | T4 0= Total paralysis
15[ 2 2 , 2 B 6 | zPeh s e
T6 2 2 " 2 2 T6 3= Active movement, against graily
72 [ \\ [z | (2|1 |dimme e
™l 2 2 2 2| T8 e 3 N« Non SCT condlionpesen
T9| 2 2 : *‘egois;;'“w 2 2 |19 b/
To| 2 = [ 2 2 | T0 1scomn§%:| ﬁgrgse SIDE)
™ o 2 2 2 ™m 0= Absent NT = Not tastabie
T2 | 2 2 2 2 | T12 | t=ttered 040 NP NonSTH
1| 2 2 2 2 | u e e
Hipflexors L2| 5 2 2 2 2 5 L2 Hipfiexors
LER Knee extensors L3| 5 7] 2 2 2 5 |L3 Knee extensors LEL
(Lower Extremity Righty  Ankle dorsiflexors L4 | 4 1 1 1 1 3 |L4 Ankle dorsiflexors  (Lower Extremity Leh)
Long foe extensors L§ | 2 1 1 1 1 2 | L5 Longtoeextensors
Ankle plantar flexors S1| 0 1 1 1 1 0 |81 Ankle plantar flexors
s2 | 1 1 1 1| s2
{VAC) Voluntary Anal Contraction s3 L0 2 2 . 33 {DAP) Deep Anal Pressure
NEUROLOGICAL R L 5 {In injuries with absent motor OR sensory function in S4-5 only) R L
LEVELS 1.sensory[ [ ‘Eﬁ{ﬁfﬁﬁf;’ ;@%ﬁgﬁgfmoﬂgg%ﬂi& 6. ZONE OF PARTIAL sensory[ _ |[ |
Sops | Sl essiation 2 moToR[__|[__| (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  moTor[ ||




ANSWER

Case 10
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? e ivjuwries with abesal mofor OF sensary funclion in 54-5 only) R L
LEVELS 1. SENSGRY f_ﬂ”&ﬂf{?ﬁ Incompieds = Any sansory ar mafor function in S4-5 6. ZONE OF PARTIAL sensoRY
Steps I Oforclassheslin 5 MOTOR[ L4 | (NLD 5. ASIA IMPAIRMENT SCALE (AIS) et i ESERVATION . MOTOR [N ]

Sensory levels: The sensory level is L3 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The motor level is L4 bilaterally as this is the most caudal key muscle on each side with a grade >3, and all motor
function above this level is presumed to be intact.

NLI: The NLI is L3 as this is the most rostral of the sensory and motor levels.

Completeness: Although there is no sparing of sensory function in the lowest sacral segments, there is motor sacral sparing (VAC is
preserved), so this is an incomplete injury.

AIS: The injury severity is motor incomplete (at least AIS C) because VAC is present. This injury is classified as AIS C (and not AIS
D) because less than half (in this case only 2/6) of key muscles below the NLI (L3) have a motor grade >3. This is an example of a
rare case in which VAC is present while S4-5 PP/LT and DAP sensation are absent (reported in 1.4% of motor incomplete injuries'”).
If results of the ISNCSCI exam reveal this scenario, it would be worthwhile to carefully evaluate the rectal exam findings to ensure
VAC is indeed present and that a reflex contraction of the external anal sphincter was not mistaken for a voluntary contraction.

Sensory ZPPs: The sensory ZPPs are applicable because there is no sensory function in the lowest sacral segments. The sensory ZPP
is S2 bilaterally as this is the most caudal segment on both sides with partially preserved sensory function.

Motor ZPPs: The motor ZPP is NA bilaterally because VAC is present.



Case 11

SENSORY SENSORY
RIGHT  «uisis Kersewsorveons revsensorveonts ( NOIOR L EFT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
Cc2 2 2 2 2 c2
Cc3 2 2 2 2 Cc3
C4| 2 2 2 2 c4
Elbow flexors C5| 5 2 2 2 2 5 | C5 Elbow flexors
UER Whist extensors C6| 5 2 2 2 2 5 | C6 Wrist extensors UEL
(Upper Extremity Rightl  Elpow axtensors 7| 5 2 2 2 2 5 |C7 Elbowextensors  (Upper Extremity Left)
Finger flexors CB| 5 2 2 2 2 5 | CB 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
Non-SCI condition?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Total paralysis
1 = Paipable or wisible contrachon
T5 2 2 2 2 T5 ol nr_;‘:‘ﬂ;". )
T6 2 2 2 2 T6 ‘3 Tn‘_ne movemant, agains! gravty
= Achive movement, 51 some resistance
g 2 2 2 2 E 5 ;lcﬁw movement, ﬁs‘ full resisfance
2 2 2 2 WT= Nottestable
9 g 5 .K?;E:smy B g 19 o0 1 .2.3.4.;;'._';:1:::mmm
To - 2 = 2 T10 (SCORING ON REVERSE SIDE)
™ 2 2 2 2 T 0= Absent NT = Nol festable
T12 1 1 1 1 T12 1= Algred 07, 17 NT"= Non-SCI
L1 1 0 1 1 L1 2= Normal condifion present
Hip flexors L2 1 1 0 1 1 1 | L2 Hipflexors
Knee extensors L3| 0 1 0 1 0 0 | L3 Knee extensors
LER _ , LEL
{Lower Extremity Right) Ankle dorsiflexors L4 0 1 0 1 0 0 L4 Ankle dorsifiexors (Lower Extremity Left)
Long toe extensors L5| O 1 0 1 0 0 |L5 Long toe extensors
Ankle plantar flexors 81| 0 1 0 1 0 0 | 81 Ankle plantar flexors
S2 1 0 1 0 S2
(VAC) Voluntary Anal Contracti S3 ! . . - $3 (DAP) Deep Anal Pi
iun nal Lontraction nal Fressure
v (Yes/No) S4-5 |1 ] L 1| 845 (Yes/No) .
NEUROLOGICAL R L 2 (In injuries with absent motor OR sensory function in $4-5 anly) R L
LEVELS 1. SENSORY 3 NEUROLOGICAL mﬁpggﬂ%gfmoﬂﬁmﬁ?sﬁé 6. ZONE OF PARTIAL  SENSORY
Steps 1- 6 for lossi . LEveL OF INJURY [ ] PRESERVATION
i 2. MOTOR (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) | ren v sy mavaion  MOTOR




ANSWER

Case 11
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? ife injuries with sbiend moter OR aeraoey fumetion in 545 snly) R L
LEVELS 1. SENSORY| T11 | [ T11 1 NEUROLOGICAL Incomplets = Any sensary or modor functian in 54-5 6. ZONE OF PARTIAL  sensory| ma | [ na
Sieps 1- § for classification LEVEL OF INJURY PRESERVATION MOTOR
L e 2.Moror[ 111 | [T11 (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) e SERVATION || L2

Sensory levels: The sensory level is T11 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: Bilateral motor levels follow the sensory levels and are T11 because motor function is presumed to be intact from C2
through T11 on both sides.

NLI: The NLI is T11 as each of the motor and sensory levels is also T11.

Completeness: There is sensory sacral sparing (preserved S4-5 PP/LT and DAP sensation), so this is an incomplete injury.
AIS: The AIS grade is B because this is a sensory incomplete injury. The injury is not motor incomplete because there is no VAC, nor
is there any motor function more than 3 levels below the motor level on either side. Although there is motor function at L2 bilaterally,
this is exactly 3 levels below the motor level of T11 and therefore does not satisfy the criteria for motor incomplete status.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is preserved DAP and S4-5 LT/PP sensation.

Motor ZPPs: Because there is no preservation of VAC, the motor ZPPs are applicable and are L2 bilaterally, as this is the most caudal
segment with any motor function.



Case 12

MOTOR SENSORY SENSORY MOTOR

RI G HT  «erwusces  Kevsensorveomts KEY SENSORYPONTS  pviicoee LEFT

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 r 3 c4
Elbow flexors C5| 3 1 1 1 1 3 | C5 Emow flexors
UER Wrist extensors CB |2 1 1 1 1 1| C6 Wist extensors UEL
(Upper Extremity Right)  Eipow extensors G7 | 1 0 1 1 1 1| C7 Elbowextensors ~ (Upper Extremity Left)
Finger fiexors C8| 0O 0 1 1 1 0 | CB Finger flexors
Finger abductors (little finger) T4 |0 1 0 1 1 0 |T1 Finger abductors iittie finger)
Comments (Non-ey Muscle? Reasan lor NT7 Pan? 2 1 0 1 1 12
Non-SCI condiiion?): T3 1 0 0 0 T3 (SCORING ON REVERSE SIDE)
T4 1 0 1 0 T4 0 = Tolal paralysis
T5 1 0 1 o | T5 3o path x;ggm o
T6 1 0 1 0 T6 3= Active mavement, agains! gravly
ml 0 [ o T 3 Acve movennt, it A e
1 0 1 0 NT= Not testable

0 1 L L L 110 (SCORING ON REVERSE SIDE)

™ 1 0 1 0 ™ T R T

T12 1 0 1 0 T12 1= Atiored 0, 1%, NT* = Non-SCI
RRIE 0 1 0 | L1 2= Nowred condiion prasect

Hip flexors L2| O 1 0 1 0 0 | L2 Hipflexors
LER Knee extensors L3| O 0 0 0 0 0 | L3 Kneeexiensors LEL
(Lower Extremity Right) Ankle dorsifiexors L4 0 0 0 0 0 0 L4 Ankie dorsifiexors (Lower Extremity Left)
Long loe extensors L§| 0O 1 0 1 0 0 |L5 Long toe extensors
Ankle plantar flexors §1| 0 1 0 1 0 0 | S1 Ankle plantar flexors
s2 1 0 1 0 S2
(VAC) Voluntary Anal Contraction 3 . 4 : 2 e (DAP) Deep Anal Pressure
{Yes/No) S4-5 |1 0 1 0| 845 (Yes/No)
NEUROLOGICAL R L 2 {In injuries with absent motor OR sensory function in S4-5 anly) R
LEVELS 1. SENSORY 3 NEUROLOGICAL o oy o s e 54 6. ZONE OF PARTIAL SENSORY
Stops 1-6 for assifcatin LeveL OF INJURY [ PRESERVATION
it 2. MOTOR (NLJ) 5. ASIA IMPAIRMENT SCALE (AIS) | SERVATION . MOTOR




ANSWER

Case 12
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? A injuries wills abasrd moter OR semsory funclion in 54-5 oaly)
LEVELS 1, .SENSDR‘Y iEﬂﬁfgﬁ% - Incomplate = Any sensory or motor function in 54-5 6. ZONE OF PARTIAL SENSORY m E
Staps 1- 6 for classification PRESERVATION MDTDR
5 on evese 2. MOTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) Mot cue et ith any e [er][er]

Sensory levels: The sensory level is C4 on the right and C3 on the left as sensory function is intact from C2 through these dermatomes
on the respective sides.

Motor levels: The right motor level is C5 because this is the most caudal key muscle with a grade >3, and all muscle function above
this level is presumed to be intact. The left motor level is C3 because the motor level defers to the sensory level on this side; while the
left elbow flexors (C5) have a motor grade of 3, it cannot be presumed that motor function on the left side is intact at C4 as sensory
function is impaired at that segment.

NLI: The NLI is C3 as this is the most rostral of the sensory and motor levels.

Completeness: There is sparing of sensory function in the most caudal sacral segments (S4-5 LT sensation is preserved bilaterally), so
this is an incomplete injury.

AIS: The AIS grade is C. Although VAC is absent, this injury is considered motor incomplete because there is sensory sacral sparing
and motor sparing at the left C7 myotome, which is more than 3 segments below the left motor level of C3. This injury is AIS C grade
(and not AIS D) because less than half (in this case only 2/20) of key muscles below the NLI (C3) have a motor grade >3.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (preserved LT sensation in the
S4-5 dermatome bilaterally).

Motor ZPPs: There is no VAC and as such the motor ZPP is C7 bilaterally because this is the lowest segment with preserved motor
function on each side.



Case 13

SENSORY SENSORY
MOTOR MOTOR
RIG HT KEYMUSCLEs  KEY SENSORY POINTS KEY SENSORYPOINTS ev MuSCLES LE FT
Light Touch (LTR) Pin Pick PPR) LightTouch LTL) PinPrick (PPL)
c2| 2 2 2 2 c2
C3 |2 2 2 2 c3
C4| 2 2 2 2 C4
Elbow flexors C5| 5 Z 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 | C7 Ebowextensors  (Upper Extremity Left)
Finger fiexors C8 [ 5 2 2 2 2 5 | C8 Finger fiexors
Finger abductors (little finger) T4 |_5 2 2 2 2 5 | T1 Finger abductors (litle finger)
> T2 2 2 2 2 T2
Comments (Nor-key Muscle? Reason for NT? Pan? MOTOR
Non-SCI condiion?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Total paralysis ,
Trace hip external 5[ 2 2 2 B TS | et gy e
. . T6 2 2 2 2 T6 3= Active movement, against gravity
rotation (considered i > 5 I b . against som resist
5 ;‘_Aﬁ;s movement, against full resistance
L3 myotome) g z ; 2 5_ g Ay —
present on the left. 0 3 - 8 7 T10 SENSORY
T > > 2 2 et (SCORING ON REVERSE SIDE)
0= Absent NT = Nof festable
T12 1 0 0 0 T12 1= Atored 0°, 1, NT* = Non-SC/
L1 1 0 0 0 K 2= Normal condibon prasent
Hipflexors L2 O 0 0 0 0 0 | L2 Hipflexors
LER Knee extensors L3| O 0 0 0 0 0 | L3 Knee extensors LEL
(Lower Extremity Right)  Ankle dorsifiexors L4| 0O 0 0 0 0 O | L4 Anke dorsifiexors  (Lower Extremity Left)
Long toe extensors L5| O 0 0 0 0 0 | L5 Long toe extensors
Ankle piantar flexors S1| 0 0 0 0 0 0 | S1 Ankle plantar flexors
S2 0 0 0 0 S2
) s3| o 0 0 0 | S3
(VAC) Voluntary Anal CM(m $4.5 0 0 0 0 $4.5 Yes :3:::‘ i))oep Anal Pressure
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absant motor OR sensory functian in $4-5 anly) R
LEVELS 1. SENSORY iﬁ'{ﬁfﬁ%ﬁ' :| Incomplete = Any sensory or mofor function in S4-5 6. ZONE OF PARTIAL  SENSORY
Staps 1- 6 for classification PRESERVATION
as on reverse 2. MOTOR (NLI) 5. ASIA IMPAIRMENT SCALE (AIS) | et wit any imanaton MOTOR




ANSWER

Case 13
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? I injuriis with absant moler OR semsory function in 545 aniyl R L
LEVELS 1. SEMSORY iENUEEiRgFLﬂ?L%L Incomplate = Any sansary or molor funchion in S4-5 6. ZONE OF PARTIAL sensSORY
e =T 2 MOTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) wo RESERVATION  MOTOR

Sensory levels: The sensory level is T11 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The right and left motor levels are T11 (following the sensory levels) because testable motor function is intact in the C5-
T1 myotomes and is presumed to be intact through T11 based on intact sensory scores in all dermatomes rostral to T12.

NLI: The NLI is T11 as each of the motor and sensory levels is T11.
Completeness: This injury is incomplete because there is preserved DAP sensation.

AIS: The AIS grade is C. Because DAP sensation is preserved, the lesion is at least sensory incomplete. VAC is absent, and there is no
key muscle function more than 3 segments below the motor level on either side. However, in cases with preserved sensory function in
the most caudal sacral segments, non-key muscle function should be evaluated. In this case, non-key muscle function is preserved in
left hip external rotation as noted in the comments box. Hip external rotation is assigned to the L3 myotome. (Please note that the most
common non-key muscle functions and their associated myotomes can be found on the back of the ISNCSCI worksheet). Therefore,
this injury is considered motor incomplete because there is sensory sacral sparing and motor sparing at left L3, which is more than 3
segments below the left motor level (T11). This injury is AIS C (and not AIS D) because less than half (in this case 0/10) of key
muscles below the NLI have a motor grade >3.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (DAP sensation is preserved).

Motor ZPPs: The motor ZPPs are applicable because VAC is absent. On the right, the motor ZPP is T11 because there is no motor
function present below the right motor level. The left motor ZPP is L3; while non-key muscle functions are not typically included in
the determination process of motor ZPPs, this is a unique situation in which the presence of a non-key muscle function is the only
motor finding that defines the case as motor incomplete, so the associated myotome (L3) is recorded as the left motor ZPP.



Case 14

SENSORY SENSORY
MOTOR MOTOR
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
c2 1 1 1 1 c2
c3 1 1 1 1 c3
C4 1 1 1 1 C4
Efbow flexors C5| 2 0 0 0 0 0 | C5 Elbow flexors
UER Wrist extensors C6 |0 0 0 0 0 0 | C6 wiist extensors UEL
{Upper Extremity Right)  Ejhow extensors C7 [ 0 0 0 0 0 0 | C7 Elbowextensors  (Uper Extremity Left)
Finger flexors C8 | 0 0 0 0 0 0 | C8 Finger flexors
Finger abductors (little finger) T1 0 0 0 0 0 0 | T1 Finger abductors flittle finger)
Comments (Norkey Muscle? Reason for NT? Pair? 12| 0 0 0 0 | T2 MOTOR
Non-SCl condiion?): T3 0 0 0 0 LK) (SCORING ON REVERSE SIDE)
T4 0 0 0 0 T4 0= Total paraiysis
T5 0 0 0 0 T5 1= Palpable or visitde condraction
2= movement. sliminated
T [ 0 0 0 0 | T6 3=§mm}ig%wm
= mavemenl, a: ome resisfiance
TTz 0 0 0 0 g i;nuﬁw mavement, ?éama‘ :uilms-isrsnce
0 0 0 0 = Nat lesiable _
T9 5 0 'K?’.Fr:nmh' o 0 To 0%, 1%, 2, 3, 4%, NT" = Non-SCI condifion present
s SENSORY
0| o L . 0 [ T10 (SCORING ON REVERSE SIDE)
™ 0 0 0 0 ™ T =T aide
T2 0 0 0 0 T2 1= Atered 0", 1%, NT* = Non-5C/
[ o 0 0 0 | g LEtem ondiion resent
Hip flexors L2| O 0 0 0 ] 0 L2 Hip flexors
Knee extensors L3| 0O 0 0 0 0 0 | L3 Kneeexiensors
LER _ ) LEL
(Lower Extremity Righty  Anle dorsiflexors L4 | O 0 0 0 0 0 |L4 Anke dorsifiexors  (Lower Extremity Left)
Long toe extensors 5| 0 0 0 0 0 0 |L5 Long toe extensors
Ankle plantar flexors §1| 0 0 0 0 0 0 | §1 Ankle plantar flexors
s2| 0 0 0 0 |82
(VAC) Voluntary Anal Contraction g E 2 I (DAP) Deep Anal Pre.
nal Pressure
{Yes/No) S4-5 [0 0 9 0 | 545 MOJ“P
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (i njuriag il abgant motor OR sompory Aincton in 543 ang R L
o weves”isewsor 1 ] Leveormoury [ ] incampls = Ay sorsory o kcionin 4.5 6. ZONE OF PARTIAL - sensory[ ][]
P e roras 2moror[ ][] (NL) 5. ASIA IMPARMENT SCALE(Ais) [ |, PRESERVATION  — wotor ||




ANSWER

Case 14
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? i injuries with abssnt mator OR sensory function fn 545 onfy) L
) LEVELS . 1. SENSORY| C1 C1 iENvEE?_Ré:;L;TUCRAYL Incarmplate = Any sensory or mofar funclion in $4-5 6. ZONE OF PARTIAL SENSORY - m
seos [ Sfrcssicain " moroR[ o1 ] [ct L) 5. ASIA IMPAIRMENT SCALE (AIS) g s v ey s MOTOR G5 ] [c1]

Sensory levels: The sensory level is C1 bilaterally as sensory function is impaired at C2. The rule states that if sensation is intact on
the face but impaired at the C2 dermatome, the sensory level should be documented as C1 (not CO).

Motor levels: The motor level is also C1 bilaterally as it is presumed to be the same as the sensory level.

NLI: The NLI is C1 as each of the motor and sensory levels is also C1.

Completeness: There is no sacral sparing (sensorimotor function in the most caudal sacral segments is absent), so this is a complete
injury.

AIS: The AIS grade is A because this is a complete injury.

Sensory ZPPs: The sensory ZPP is applicable in the absence of sensory sacral sparing and is C4 bilaterally as this is the most caudal
segment on both sides with any sensory function.

Motor ZPPs: There is no VAC and as such the motor ZPP is C5 on the right as this is the most caudal segment with any motor
function. The left motor level of C1 is documented as the left motor ZPP as no motor function extends beyond this level. It is
important to note that motor function does not follow sensory function below the sensory level when recording the motor ZPP (for
example, the left motor ZPP is not C4, even though this is the sensory ZPP).



Case 15

SENSORY SENSORY
Light Touch (LTR) Pin Prck PPR) Light Touch (LTL) P Prick PPL)
c2| 2 2 2 |_ 2 c2
c3 2 2 2 2 C3
ca| 2 2 = 2 | c4
Etbow flexors C5| 5 2 2 2 2 5 |C5 Emow flexcrs
UER Whist extensors C6 | 5 2 2 2 2 & | C6 Wi extensors UEL
(Upper Extremity Right] ooy avionsors C7 | 5 2 2 2 2 5 |C7 Etowedensors  (Upper Extremity Lef)
Fingerfexors C8|_ 5 2 2 | 2 2 5 | C8 Finger flexors
Finger abductors (Wtke finger) T1 |5 2 2 2 2 5 |T1 Finger abaductors (it fnger)
Fim— = = T2 2 2 2 2 T2
wmmm#wm T3 2 2 2 2 T3 m“gunmmm
T4 2 2 2 2 T4 0= Bl prayin
Initial T4 AIS D i 2 2 g ] T8 | e oot gy tnsne
T6 2 _ __2_ | 2 2 T6 3 rrve mOsemes, Agare RSy
SCl due to motor 7 | 2 =2 B 17 | e e A
vehicle collision Uy 2 Z 21T e orcmtin o
To [ 2 2 2 2 | Ti0 . 5&% —_—
™| 2 2 |2 ] L ki
Ti2 2 2 |2 2 Ti2 1w ktwrwd 0 1% NT* = Nom-5C7
| 2 2 |2 2 | U L —
Hipflexors L2 S 2 2 2 2 5 |L2 Hpfexors
LER Knee extensors L3 | 5 2 2 e 2 5 L3 Kose etensors LEL
(Lower Extremity Righy Ao dorsifferors L4 | 5 2 2 2 2 5 |L4 Anke dorsifoxors  (Lower Extremity Left
Long oe extensors L5 | 5 2 =i 2 2 5 |L5 Long e exensors
Ando plantar floxors 81, 5 2 2 2 2 5 |51 Anie plontar fioxors
g2 | 2 2 | F] 2 | 82
53 |=2 2 | 2 [ 2 |53
In injurias with abssnt mofor OR sensory function in 54-5 R
N sensory[ 1 3. NEUROLOGICAL e O R IO e 1" "6, ZONE OF PARTIAL ~ sensory
Stops - for dassication 4 onon ceveL oF uRY [ ] PRESERVATION
e . (NLJ) 5. ASIA IMPAIRMENT SCALE (AIS) | et wit any imastion MOTOR




ANSWER

Case 15
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (I dnjiriis with sbsnt motor O sensery function in $4-5 enly)
o LEVELS 1., SENSGRY iﬁ{ﬁgﬁc};\} Incormplele = Any sensory or molor function in S4-5 6. ZONE OF PARTIAL sgNsORY - -
; 1-B for classifieation
et 2 MOTOR (NL) 5. ASIAIMPARMENT scALE(is) [ € |, PRESERVATION — moToR [na | [ |

Sensory levels: Sensory function is intact throughout all dermatomes (including the most caudal sacral segments), so “INT” should be
written for “intact” in both sensory level boxes.

Motor levels: Because motor function is intact in all key muscles and VAC is preserved, “INT” should be recorded in the boxes for
motor level.

NLI: “INT” should be recorded in the box for NLI. An initial NLI of T4 is documented in the comments box. It would be best practice
in AIS E cases to record the previous NLI (preferably from the initial exam) in the comments box, as this would provide valuable
information about the injury and may help to explain and predict ongoing sequelae.

Completeness: This is considered an incomplete injury. Despite a normal ISNCSCI exam, individuals with AIS E injuries may have
signs of persistent neurological impairment including brisk reflexes, spasticity, impaired proprioception, and autonomic dysfunction.

AIS: The AIS grade is E because there are no longer any sensorimotor impairments detected with the components of the ISNCSCI
exam. Note that the grade is only E if the individual initially had a documented SCI (in most cases based on an earlier ISNCSCI exam
indicating some degree of sensory and/or motor impairment). If this was a person’s initial neurological exam (without evidence of an
SCI), there would be no AIS grade.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides; DAP sensation is present, and
both LT and PP sensation are preserved at bilateral S4-5 dermatomes.

Motor ZPPs: The motor ZPP is NA bilaterally because VAC is preserved.



Case 16

SENSORY SENSORY
RIGHT (MOTOR kv sensory PowTs KEYSENSORYPONTS  ( MOIOR_ LEFT
Light Toueh (LTR) Pin Prick (PPR) Light Touch LTL) Pin Pick (PPL)
c2 2 2 2 2 C2
c3| 2 2 2 2 C3
C4 2 2 2 2 C4
Elbow flexors C5| 4 0 0 1 0 4 | C5 Efbow flexors
UER Wrist extensors €6 |1 0 0 1 0 2| C6 wrist extensors UEL
(Upper Extremity Right)  Fihow extensors CF | 2 0 0 0 0 1 | C7 Elbowextensors ~ (Upper Extremity Left)
Finger flexors C8 | 1 0 0 0 0 1 | C8 Finger flexors
Finger abductors (little finger) T4 |1 1 0 0 0 1| T1 Finger abductors (little finger)
Comments (Non-key Muscle? Reason for NT? Pair? T2 1 L 1 0o |12 MOTOR
Non-SCl condion?): T38| 0 1 1 i | T3 (SCORING ON REVERSE SIDE)
T4| 0 0 1 1 T4 0= Tofal paralysis
50 0 i T | 75 | 1 Fobaeorvstie coomn
T6 1 1 1 1 T6 3= Active movement, against graviy
LA 1 1 T | TT | 5-Acsve movamon: apart iressce
I: :] g 1 :]I ?; :;T ;'??O{t;?fﬁr= Non-SCI condition present
Ly - 2 L | To {scnmms';%ﬁgvl::se SIDE)
T 0 0 1 1 T e T
T2 0 0 0 1 Ti2 1= Aliered 0% 1% NT*= Non-SC1
L1 0 0 0 0 L1 2= Normal condition presant
Hip flexors L2 | 2 0 0 0 0 4 | L2 Hip flexors
LER Knee extensors L3 | 3 0 0 0 0 3 | L3 Knee extensors LEL
(Lower Extremity Right)  Ankle dorsiflexors L4 | 1 0 0 1 1 4 | L4 Ankle dorsifiexors  (Lower Extremity Left)
Long foe extensors L§| 1 0 0 1 1 4 | L5 Long toe extensors
Ankle plantar flexors 81| 2 0 0 1 1 4 | 81 Ankle plantar flexors
s2| o 0 1 1 s2
(VAC) Voluntary Anal Contraction §3. 0 g : LS (DAP) Deap Anal Pressure
(Yos/No) S4.5 0 0 1 1 54-5 Yes (Ves/No)
NEUROLOGICAL R L ? (i injuriss with absant motar OR sensory function in 54-5 only) R L
LEVELS  1.sensory[ [ | ‘Eﬁ{ﬁfﬁﬁf;’ ] ;@%ﬁgﬁgfmoﬂgg%ﬂi& 6. ZONE OF PARTIAL sensory[ _ |[ |
Stops 1 bfor dassiiation— » moToR[__ || (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  motor[—_|[_|




ANSWER

Case 16
NEUROLOGICAL R L 3. NEUROLOGICAL 4. COMPLETE OR INCOMPLETE? {In injuries with absend modar O semsory function in S6-5 only) R L
LEVELS 1. SENSGIR‘{ L.E'lfl. OF INJURY Incoemplsts = Any sansory or molor function in $4-5 6. ZONE OF PARTIAL SENSORY IEI
Staps 1- 6 for ciassification PRESERVATION
e o reserse 2.MOTOR[ cs | (NL) 5. ASIA IMPAIRMENT SCALE (AIS) ot i ESERVATION . MOTOR [ ]

Sensory levels: The sensory level is C4 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The right and left motor levels are C5 because this is the most caudal key muscle bilaterally with a grade >3, and all
muscle function above this level is presumed to be intact due to intact sensory scores through C4.

NLI: The NLI is C4 as this is the most rostral of the sensory and motor levels.

Completeness: This injury is incomplete as there is sacral sparing (DAP sensation, left S4-5 PP and LT sensation, and VAC are
preserved).

AIS: The AIS grade is C. Because VAC is present, this injury is considered motor incomplete. This injury is AIS C (and not AIS D)
because less than half (8/20) of the key muscles below the NLI (C4) have a motor grade >3.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (DAP sensation is preserved).
If DAP had been absent in this case, the left sensory ZPP would remain NA due to the preservation of left S4-5 PP and LT sensation,
although the right sensory ZPP would then be applicable (and would be T8).

Motor ZPPs: The motor ZPP is NA bilaterally because there is preserved motor function in the most caudal sacral segments (VAC is
present).



Case 17

SENSORY SENSORY
RI G HT KEEEJ&&S KEY SENSORY POINTS KEY SENSORY POINTS KEEEJS%EES LEFT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) PinPrick (PPL)
c2 2 2 2 2 Cc2
C3 2 2 2 iz Cc3
C4 2 2 2 2 C4
Efbow 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) Elbow extensors CT 5 2 2 2 2 5 C7 Elbow extensors (Upper Extremity Left)
Fingerflexors CB| 5 2 2 2 2 5 | CB Finger flexors
Finger abductors (little finger) T1 ] 3 2 2 2 2 3 | T1 Finger abductors (little finger)
Comments (Nor ky Muscie? Rzason for NT? Pan? T2 2 2 2 2 |1
Non-SCi condition ) T3| 2 2 2 2 |13 (SCORING ON REVERSE SIDE)
T4 2 2 1 1 T4 0= Total paralysis
TS| 1 1 1 1 | T5 e
T6 0 0 0 0 T6 3= Active movement. against gravty
i ool L ey
0 0 0 0 NT = Not lestable )
To L D L d 110 (SCORING ON REVERSE SIDE)
T11 0 0 0 0o | ™ D Absert W7 = ol lestoble
T2 0 0 0 0 T2 1= Aered 0%, 1% NT* = Non-SCI
1l o 0 0 0 | L LEoteme onon precen
Hip flexars 2| O 0 0 0 0 0 |L2 Hipflexors
LER Knee extensors L3| 0 0 0 0 0 0 | L3 Kneeextensors LEL
(Lower Extremity Righty ANkl dorsiflexors L4 O 0 0 0 0 0 L4 Ankle dorsifiexors  (Lower Extremity Left)
Long toe extensors L5 0 0 0 0 0 0 |L5 Long toe extensors
Ankle plantar flexors §1[ 0 0 0 0 0 0 | 81 Ankle plantar fiexors
52 0 0 0 0 S2
(VAC) Voluntary Anal Contraction S3 2 . ] i S3 (DAP) Deep Anal Pressure
(Yes/No) §4-5 0 0 0 0 54-5 (ywno}m
NEUROLOGICAL R L 2 b s wilk absut sl OR sémbary fuisction i S4-3 adly) R L
lveLs  qsensorv[ ][] S NEUROLOGICAL Icorvlts Ary e o ks el 51 6. ZONE OF PARTIAL  sensory[ ][]
S " 2.motor[_|[_| (NLI) 5. ASIA IMPARMENT SCALE(Ais) [ |, PRESERVATION  — wotor ||




ANSWER

Case 17
NEUROLOGICAL R L > (In injuries with absent mator OR sensory function in S4-5 only) R L
3. NEUROLOGICAL 4. COMPLETE OR INCOMPLETE?
LEVELS 1. SENSORY| T4 T3 LEVEL OF INJURY Incomplete = Any sensory or motor function in 54-5 6. ZONE OF PARTIAL sensory[ 15 T5
S roesa " 2. MoTOR[ T1_| [Tt (NL) 5. ASIA IMPAIRMENT SCALE (AIS) v PRESERVATION  mOTOR[T1 | [ T1

Sensory levels: The sensory level is T4 on the right and T3 on the left as sensory function is intact from C2 through these dermatomes
on the respective sides.

Motor levels: The motor level is T1 bilaterally because this is the most caudal key muscle on both sides with a grade >3, and motor
function above this level is presumed to be intact. Note that even though sensory function is intact through T4 on the right and T3 on
the left, the motor level does not defer to the sensory level because the T1 myotome is impaired.

NLI: The NLI is T1 as this is the most rostral of the sensory and motor levels.

Completeness: There is no sacral sparing, so this is a complete injury.

AIS: The AIS grade is A because this is a complete injury.

Sensory ZPPs: The sensory ZPP is TS5 bilaterally as this is the most caudal segment on both sides with preserved sensory function.

Motor ZPPs: The motor ZPP is T1 bilaterally as this the most caudal myotome on both sides with any motor function. In this case, the
motor levels and motor ZPPs are the same because no motor function is preserved below this segment. Even though the sensory ZPP
extends to T5 bilaterally, it is important to note that motor function does not follow sensory function when determining the ZPP.



Case 18

SENSORY SENSORY
MOTOR MOTOR
R I G HT KEY MUBCLES KEY SENSORY POINTS KEY SENSORY POINTS KEY MUSCLES L E FT
Light Touch (LTR] Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
Cc2 2 2 2 2 c2
Cc3 2 2 2 2 C3
C4 2 1 2 1 C4
Elbow flexors C5| 5 2 1 2 2 5 | C5 Elbow flexors
UER Whist extensors C6| 4 1 1 2 2 4 | C6 Wrist extensors UEL
(Upper Extremity Right)  £ipow extensors C7 | 4 1 1 2 = 3 | CT Ebowextensors  (Upper Extremity Left)
Finger fiexors C8| 2 1 1 1 2 2 | CB Finger flexors
Finger abductors (lite finger) T1 |2 2 2 0 2 2 | T1 Finger abductors (little finger)
Comments (Norkey Muscle? Reasan for NT7 Pain? 2| 2 2 0 2 |12 MOTOR
Non-SCl condiion?): 3| 2 2 0 0o | T3 (SCORING ON REVERSE SIDE)
T4 0 2 0 0 T4 0= Total paralysis
T5 0 2 0 0 T5 1= Palpable or visibtle mﬂfmcﬁm.
2= Acive . graviy elimingled
[ 0 0 0 0| T6 | 3 Ache mowement sgansigmnty
[ o 0 0 0| 17 [ 5 e moont ot
[0 0 0 0 | T8 | Nr=Notiesabie
7 o - > 1 o 0 1%, 2%, 3, 4", NT* = Non-SC condiion present
T0 [ 0 0 poms 0 T T0 SENSORY
™ - ™ (SCORING ON REVERSE SIDE)
0 0 0 e Amse T o e
T12 0 0 0 1 T2 1= Aersd 0, 1%, NT* = Non-5C1
1l o 0 0 I Condioon prosect
Hipflexors L2| 3 1 0 0 1 1|2 Hip flexors
LER Knee extensors L3 | 4 1 0 0 1 1 |[L3 Kneeextensors LEL
(Lower Extremity Right)  Ankle dorsifiexors L4 | 3 1 0 0 1 1| L4 Ankie dorsifiexors  (Lower Extremity Left)
Long toe extensors LS| 2 1 1 0 1 1 |L5 Long toe extensors
Ankle plantar flexors  §1 2 1 1 0 1 1 S1 Ankle plantar flexors
52 1 1 0 1 52
1 1 0 1
(VAC) Voluntary Anal Contraction S3 3 3 0 3 23_5 m {DAP) Deep Anal Pressure
(Yes/No) S4-5 (Yes/No)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in S4-5 anly) R L
LEVELS 1. SENSORY iﬁf;}’ﬁﬁgﬁ ] Incomplefe = Any sensory or mofor function in $4-5 6. ZONE OF PARTIAL  SENSORY
e 2. MOTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  moTor




ANSWER

Case 18
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? i injuries with abssnt mator OR sensory function fn 545 onfy) R L
) LEVELS . 1. SENSORY| C3 C3 iENvEE?_ROc:;L;TUCRAYL Incarmplate = Any sensory or mofar funclion in $4-5 6. ZONE OF PARTIAL SENSORY E
seos [ Slrchsteatn " ) woroR[ cs ][ c3 L) 5. ASIA IMPAIRMENT SCALE (AIS) v oy sooes MOTOR [N ]

Sensory levels: The sensory level is C3 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The right and left motor levels are C3 because the motor levels follow the sensory levels at this segment. While the
elbow flexors have a motor grade of 5 and the wrist extensors a grade of 4 bilaterally, neither C5 nor C6 satisfy motor level criteria as
it cannot be presumed that motor function is intact at C4. However, if this person were to regain normal PP sensation at the C4
dermatome, the motor levels would then become C6; this illustrates the importance of an accurate PP exam.

NLI: The NLI is C3 as each of the motor and sensory levels is also C3.
Completeness: This injury is incomplete as there is sacral sparing.

AIS: The AIS grade is C. Because VAC is present, this injury is considered motor incomplete. Even if VAC were absent in this case,
the injury would still satisfy criteria for motor incomplete status because there is sensory sacral sparing and preserved motor function
more than 3 segments below the motor level. This injury is AIS C grade (and not AIS D) because less than half (9/20) of the key
muscles below the NLI (C3) have a motor grade >3.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides. Even though DAP is absent,
there is S4-5 PP and LT sensation on the right and S4-5 PP sensation on the left.

Motor ZPPs: The motor ZPP is NA bilaterally because there is preserved motor function in the most caudal sacral segments (VAC is
present).



Case 19

RIGHT  «istis

SENSORY

KEY SENSORY POINTS
Light Touch (LTR) Pin Prick (PPR)

SENSORY
KEY SENSORY POINTS

Light Touch (LTL) Pin Prick (PPL)

wwsaes  LEFT

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 NT* | C5 Elbow flexors
UER Wristextensors C6| 5 2 2 NT* NT* NT* | C6 wrist extensors UEL_
(Upper Extremity Righ)  £ipo exiensors C7| 5 2 2 NT* NT* | | NT* | C7 cbowexensors ~ (Upper Extremity Left)
Finger flexors C8| 5 2 2 NT* NT* NT* | C8 Finger flexars
Finger ahductors (litle finger) T1 |_5 2 2 NT* NT* NT* | T1 Finger abductors {little finger)
Comments (Nor-ey Muscle? Reasan for NT? Fain? T2 | 2 . 2 2 | T2 MOTOR
Non-SC/ condiion?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Tetal
Left abO\:'e elbow e - = — ;:mfk’?_;bf i
= Active movemenl vity
amputation. T6 2 2 2 2 T6 3= Active movement, gﬁm graviy
4=Actve i, f resistance
Alternate left C5 sensory T 2 2 2 2 |17 3 Aclive srvesme, agsiast il rsiionca
point used (over deltoid Ig g g i 3 g 04 7325 2% € = ton S eomiiompromas
insertion). TI0 | 2 2 2 2 | T10 ( “gguffomg&m
* considered normal for ™| 2 2 < 2 | ™ o - eree
Y- T12 1 1 1 il T12 1= Altzred 0%, 1%, NT* = Non-SCI
classification. y - - g - 1 2= Normal condition present
Hip flexors L2| 0 0 0 0 0 0 | L2 Hipflexors
Kneeextensors L3| 0 0 0 0 0 0 | L3 kneeextensors
LER LEL
(Lower Extremity Right)  Ankie dorsiflexors L4 0 0 0 0 0 0 | L4 Anke dorsifexors {Lower Extremity Left)
Long toe extensors LS| 0 0 0 0 0 0 | L5 Long foe extensors
Ankde plantar flexors 81| 0 0 0 0 0 0 |81 Ankle plantar flexors
§2 0 0 0 0 382
(VAC) Voluntary Anal Contracti s3 2 2 2 0 183 (DAP) Deep Anal Pr
i nal Contraction nal Fressure
v {Yes/No) [ No | s45| 0 0 0 0 84-5 (Yes/No)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (i njariag it abnt motor OR ssasory Rascton in 543 any R L
LE\I’ELS_ 2 SENSORY:l :I i’ﬁgﬁfﬁ:}?ﬁ Incomplete = Any sensory or motor function in $4-5 6. ZONE OF PARTIAL  SENSORY |:| |:|
S et 2moror[__|[_| (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  moTor[ ||




ANSWER

Case 19
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (ln injuries with absent motor OR sensory function in 54-5 only) R L
LEVELS 1. SENSORY| T11 | | T11* iEh;/EEliRooFLﬁCji’%‘;_ Incomplete = Any sensory or motor function in S4-5 6. ZONE OF PARTIAL SENSORY| L1 L1
Steps 1- 6 for classification " PRESERVATION MOTOR *
ol 2.MOTOR[T11 | [T11 (NLJ) 5. ASIA IMPAIRMENT SCALE (AIS) et et oo A Y o T11 | [T11

Sensory levels: The right sensory level is T11 because right-sided sensory function is intact from C2 through this dermatome. The left
sensory level is T11*. Apart from the levels affected by the amputation, sensory function on the left is also intact from C2 through the
T11 dermatome. Sensation is rated NT* at dermatomes C6-T1 on the left due to the amputation. Note that because the left C5 key
sensory point was also impacted by the amputation, an alternate point within the C5 dermatome was tested by the examiner as
documented in the comments box. It may be good practice to include the location of the alternate testing point so that it can be used
for subsequent examinations, if the non-SCI condition is permanent, as it is in this case. If an alternate sensory point is used due to a
transient condition that prevents testing at the key sensory point, such as the presence of a cast, the key sensory point should be used
whenever possible for follow up exams. Based upon clinical assumptions, “*”-tagged scores are considered normal for classification,
and due to this assumption, T11 requires an “*” (T11%*). Under different assumptions about the dermatomes that cannot be tested, the
left sensory level could be as rostral as C5.

Motor levels: The right motor level defers to the sensory level of T11 because motor function is presumed to be intact through this
segment. Similarly, left-sided motor function is also presumed to be intact through T11. Left C5-T1 myotomes are rated NT* due to
the amputation, but the clinical assumption is that these scores are normal for classification; under different assumptions about the
myotomes that cannot be tested, the motor level could be as rostral as C4. Because of this assumption, the left motor level must be
tagged with an “*” (T11%).

NLI: The NLI is T11*. An “*” is required for the same reasons the left sensory and motor levels require one. If the clinical assumption
was that the C6-T1 dermatomes and C5-T1 myotomes would not test as intact due to the SCI (even without the amputation), the NLI
could be as rostral as C4.

Completeness: There is no sacral sparing, so this is a complete injury.

cesk

AIS: The AIS grade is A because this is a complete injury. Note that the AIS grade is not tagged with an
the non-SCI condition has no impact on the anorectal exam in this case.

because the presence of

Sensory ZPPs: The sensory ZPP is L1 bilaterally as this is the most caudal segment on both sides with any sensory function. It is
important to note that the left sensory ZPP should not receive an “*” because this classification component is not impacted by a
clinical assumption; in other words, left L1 is the lowest dermatome with any sensory sparing, and this does not depend on the
presence or absence of the non-SCI condition.



Motor ZPPs: The motor ZPP is T11 on the right because this is the right motor level, and there is no motor function below this
segment. Similarly, the left motor ZPP is T11* as this is also the left motor level, and there is no motor function distal to this
myotome. The left motor ZPP requires the “*”-tag because if the assumption was instead that the C5-T1 myotomes were impaired
from the SCI, the left motor ZPP could be as rostral as C4.

sk

When determining if a classification variable requires an “*”, the International Standards Committee recommends the following

steps!?:

1) First perform the classification by replacing the “*”-tagged scores with the assumed ones.

2) Record the classification results in the respective boxes at the bottom of the ISNCSCI worksheet.
3) Next, use the actual examined scores and re-classify.

4) All differing classification variables should receive an “*”.

These steps are illustrated below in the classification of Case 19:

1) LT and PP scores in the left C6-T1 dermatomes are assumed to be intact (2/2) for classification, and the motor scores in the left
C5-T1 myotomes are also assumed to be intact (5/5).

2) By replacing the “*”-tagged scores with assumed ones, the right and left sensory levels are T11, the right and left motor levels
are T11, the NLI is T11, this is a complete injury, the AIS grade is A, the right and left sensory ZPPs are L1, and the right and
left motor ZPPs are T11. These results are recorded in the respective boxes at the bottom for the ISNCSCI worksheet.

3) Using the actual examined scores, the right sensory level is T11, the left sensory level is not determinable (ND) as it could be
as rostral as C5, the right motor level is T11, the left motor level is ND as it could be as rostral as C4, the NLI is ND as it could
be as rostral as C4, this is a complete injury, the AIS grade is A, the right and left sensory ZPPs are L1, the right motor ZPP is
T11, and the left motor ZPP is ND as it could be as rostral as C4.

4) All differing classification variables, including the left sensory and motor levels, NLI, and left motor ZPP should receive an

ek



Case 20

SENSORY SENSORY
MOTOR MOTOR
RIGHT ey KEY SENSORY POINTS KEY SENSORY POINTS ey LEFT
Light Touch (LTR) Pin Prick (PPFR) Light Touch (LTL) Pin Prick (PPL)
c2 2 2 2 2 c2
Cc3 2 2 2 2 Cc3
C4 2 2 2 2 C4
Elbow flexors C5 | 1 1 1 1 1 1 [C5 Elhow flexors
UER Whist extensors C6 | INT* NT* NT* 1 1 1 | C6 wrst extensors UEL
(Upper Extremity Right)  mipoiy extensors C7 | 1 NT* NT* 1 1 0 |C7 chowextensors  (Upper Extremity Left)
Finger flaxors C§ | NT* NT* NT* 1 i 0 | C8B Finger fiexors
Finger abductors (ittle finger) T1 | NT* 1 1 0 0 0 | T1 Finger abductors (little finger)
Comments (Non-ksy Muscke? Reason for NT? Pain? T2 0 0 0 0 12 MOTOR
Nen-SC1 coniion?): T3| 0 0 0 0 | T3 (SCORING ON REVERSE SIDE)
T4 0 0 0 0 T4 0= Total paralysis
NT* due to right :: 0 0 0 0 ;: 2 Acte movment. vy emised
transradial amputation. 0 2 i b iy e SOV
17 0 0 0 0 T7 5= Active movement, against ful resistance
T8| 0 0 0 0 T8 NT=Moldstalle )
* considered not normal 9 0 0 *Hey Sensory 0 0o | T9 ZnE y";‘;:":::v !
for classification. }:2 g g g g E:’ N ONRErEr S
0=Abgart NT = Not tastable
T12 0 0 0 0 T12 1= Alered 07, 1% NT*= Nor-5C1
L1 0 0 0 0 L1 2= Normal condition present
Hip flexors L2 | 0 0 0 0 0 0 |L2 Hipflexors
LER Kneeextensors L3| 0 0 0 0 0 0 [L3 Kneeextensors LEL
(Lower Extremity Right) Ankle dorsiflexors L4 0 0 0 0 0 0 L4 Ankle dorsifiexors (Lower Extremity Left)
Long toe extensors L5 | 0 0 0 0 0 0 | L5 Long toe extensors
Ankle plantar flexors 1| 0 0 0 0 0 | 0 |S1 Ankle plantar fiaxors
s2| © 0 0 0 52
(VAC) Vbluntary Anal Contraction s3L 0O 0 2 0 8 (DAP) Deep Anal Pressure
(Yes/No) [ No | s45] 0O 0 0 0 | 545 | No | (Yes/No)
NEUROLOGICAL R ? (In injuries with absent motor OR sensory function in 54-5 only) R
LEVELS 1. SENSORY ‘:f Eﬁ‘iﬂfﬁﬁﬁ mﬁp‘éﬁﬂ’:ﬁiﬁfﬂiﬁﬁﬁﬁﬂﬁ 6. ZONE OF PARTIAL  SENSORY
S e 2. MOTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  MOTOR




ANSWER

Case 20
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? fir fmjuries with shsenl modor OF sensory function in 54-5 only) R L
LEVELS 1. SENSGR'I" ifﬁgﬂgfﬁg’uc;\f Incamplate = Any sensory or molor funclion i S4-5 6. ZONE OFPARGTIAL SENSORY
Steps 1- 6 for classificafior PRESERVATION
s I Blorcssifcaton ) eoropca | (NL) 5. ASIA IMPAIRMENT SCALE (AIS) wos i RESERVATION ., MOTOR

Sensory levels: The sensory level is C4 bilaterally because sensory function is intact from C2 through this dermatome on each side.

Motor levels: Both motor levels are also C4 because strength in the left elbow flexors (C5) is graded as only 1 bilaterally; the motor
level defers to the sensory level of C4 as it is presumed that motor function is intact from C2 through this level.

NLI: The NLI is C4 as each of the motor and sensory levels is also C4.
Completeness: There is no sacral sparing, so this is a complete injury.

cesk

AIS: The AIS grade is A because this is a complete injury. Note that the AIS grade is not tagged with an
the non-SCI condition has no impact on the anorectal exam in this case.

because the presence of

Sensory ZPPs: The sensory ZPP is applicable bilaterally in the absence of sensory sacral sparing. The sensory ZPP is T1 on the right
and C8 on the left as these are the lowest levels on the respective sides with preserved sensory function. It is important to note that the
right sensory ZPP should not receive an “*” because this classification component is not impacted by a clinical assumption; in other
words, right T1 is the lowest dermatome with any sensory sparing, and this does not depend on the presence or absence of the non-SCI
condition.

Motor ZPPs: The right motor ZPP is ND due to the non-SCI condition. Based on the examination, C7 is the most caudal myotome
with any motor function. However, the C8 and T1 myotomes are graded as NT*. In the absence of the amputation, it is possible that
motor function would have extended to the T1 segment. Because the most caudal extent of motor preservation remains unknown, ND
must be recorded for the right motor ZPP; ND does not require an “*” as this designation is not based on a clinical assumption. The
left motor ZPP is C6 as this is the lowest myotome with any motor function on that side.



Case 21

SENSORY

SENSORY

MOTOR MOTOR
RI G HT  «evmuscies  xersensorveomrs KEY SENSORYPOINTS ybv MUSGLES LEFT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
c2 2 2 2 2 c2
Cc3 2 2 2 2 c3
C4| 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)  Ejno extensors C7 |5 2 2 1" T 3" | CT Ebowextensors ~ (Upper Extremity Left)
Finger flexors C8| 5 2 2 i e 1" | C8 Finger fiexors
Finger abductors (little finger) T1 |_5 2 2 1* 1* 1" 1T Finger abductors flittle finger)
Comments (Non-key Muscie? Reason for NT? Pain? T2 2 2 2 2 T2 TOR
Non-SCI condition?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE}
T4 2 2 2 2 T4 0= Tolal paralysis
i 1= Paipabe or visble contraction
Left brachial plexus 5[ 2 2 2 2 | T5 2= Acts mavemont, gavly siminaled
H. T6 2 2 2 2 T6 3= Active movement, agains! gravity
'nJ uw- TT T? 4 = Acfive movement, againsf some resisiance
1 1 1 1 5;-&@”: mlr:ﬂl. against full resistance
NT= teesta
* . TB 0 0 0 0 TB 0%, 17, 2, 3%, 4", NT™ = Non-SCI condition present
considered normal ™| o 0 *KeySensory | @ 0o |79 SENSORY
for classification. o 0 0 L L T10 (SCORING ON REVERSE SIDE)
™| o 0 0 0 | M s
Ti2 0 0 0 0 T12 1= Atored 0, 17, NT* = Nion-SCI
Ul o 0 0 0| L e S
Hip flexors L2 0O 0 0 0 0 0 |L2 Hip flexors
LER Knee extensors L3 | 0O 0 0 0 0 0 L3 Kneeextensors LEL
(Lower Extremity Right) Ankle dorsifiexors L4 0 0 0 0 0 0 L4 Ankie dorsiflexors (Lower Extremity Left)
Long toe extensors 5| 0O 0 0 0 0 0 |L5 Long toe extensors
Ankie plantar flexors §1| 0 0 0 0 0 0 |81 Ankle plantar flexors
S2 0 0 0 0 | 82
(VAC) Voluntary Anal Contraction s3I 0 0 H 0| S3 (DAP) Deep Anal Pre
nal Ssure
" (Yes/No) $4-5 u L L L S$4-5 {Yes/No) .
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (i njariag it abnt motor OR ssmsoty Rascton in 543 wny R L
LEVELS _ 1. SENSORY:l |:| %E,\\'/.'EE{R(S-'L?N?L?Y‘: Incomplete = Any sensory or motor function in $4-5 6. ZONE OF PARTIAL sensORY |:| |:|
S assikaton 2 moToR[__|[_| (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  moTor[—_|[_|




ANSWER

Case 21
NEURDLO'GlCAL R L 4‘ CI‘JMPLETE ﬂR WWMFZLEFE? i imjuTies with absent maofor OR sansory fusction fo S4-5 anly) R .L
LEVELS 1. SENSC'R'I’ hﬁﬂgﬁaﬁ Incomplets = Any sensary ar moloe funchion in 54-5 6. ZONE OF PARTIAL sensORY
e~ 2 MoTOR[ e | 1o | L) 5. ASIAIMPAIRMENT SCALE (AI5) Mo o ey imaten MOTOR 76 ] [T |

Sensory levels: The right sensory level is T6 because right-sided sensory function is intact from C2 through this dermatome. The left
sensory level is T6*. Apart from the levels affected by the brachial plexopathy, sensory function on the left is also intact from C2
through the T6 dermatome. Sensory scores are “*”-tagged at dermatomes C7-T1 on the left; based upon clinical judgment, these are
considered normal for classification, and because of this clinical assumption, T6 requires an “*” (T6*). Note that without the clinical
assumption, based on the examined scores, the left sensory level would be Cé.

Motor levels: The motor level follows the sensory level bilaterally. The right motor level is T6 because motor function is presumed to
be intact from C2 through this segment. Similarly, left-sided motor function is also presumed to be intact from C2 through T6. Left
C7-T1 motor scores are tagged with an “*” due to the brachial plexopathy, and the clinical assumption is that these scores are
considered normal for classification. Because of this assumption, the left motor level must be tagged with an “*” (T6*). Note that
without the clinical assumption, based on the examined scores, the left motor level would be C7.

NLI: The NLI is T6*. An “*” is required for the same reasons the left sensory and motor levels require one. If the clinical assumption
was instead that the left C7-T1 dermatomes/myotomes were impaired as the result of the SCI, the NLI would be C6.

Completeness: There is no sacral sparing, so this is a complete injury.
AIS: The AIS grade is A because this is a complete injury.
Sensory ZPPs: The sensory ZPP is T7 bilaterally as this is the most caudal segment on both sides with any sensory function.

Motor ZPPs: The motor ZPP is T6 on the right because this is the right motor level, and there is no motor function below this segment.
Similarly, the left motor ZPP is T6* as this is also the left motor level, and there is no motor function caudal to this myotome. The left
motor ZPP requires the “*”-tag because if the “*”-tagged dermatomes/myotomes were impacted by the SCI, the left motor ZPP would
be T1.



Case 22

RIGHT  tevwuscies Kevsensorvromrs KEY SENSORYPONTS ey muSCLES LEFT
Light Touch (LTR) Pin Prick (PPR) Light Touch LTL) PinPrick (PPL)
c2 2 2 2 2 c2
C3 2 2 2 2 C3
Ca| 2 2 2 2 C4
Elbow fiexors C5| 5 2 2 2 2 5 | C5 Elbow flexors
UER Wrist extensors C6| 5 2 2 2 2 4* | CB Wrist extensors UEL.
{Upper Extremity Right)  Ejhoy extensors C7| 5 2 2 2 2 5 | C7 Elbowextensors  (Upper Extremity Left)
Finger flaxors C8 | 5 2 2 2 2 5 | C8 Finger fiexors
Finger abductors (little finger) T1 |_5 2 2 2 2 5 | T1 Finger abductors (little finger)
Comments (Nor-hey Muscle? Reasan for NT? Pain? 12| 2 2 2 2 |12 MOTOR
Non-SCI congiion?): T3 2 2 2 2 T3 (SCORING ON REVERSE SIDE)
T4 2 2 2 2 T4 0= Tolal paralysis
. . . T5 2 2 2 2 5 1= Papable or visibie conirechion
2 = Aclive nd, ehminated
Left wrist sprain with 6 > > > 16 22 Acthe movment, ety olmi
4 = Actve
H = Active Movament, AgaINs! SOMe ressiance
pain. T7 1 1 1 1 L E;Ammmmmr. against full resistance
NT = Not festable
1: ; g ? ? E 0%, 1% 2%, 3", 4°, NT* = Non-SCf condition present
* considered normal 0 [ - H 1 T10 SENSORY
Y (SCORING ON REVERSE SIDE)
for classification. ™ 0 1 0 | ™M e
T2 1 0 1 1 T2 £=ih‘ered 0", 1% NT* = Non-SCI
1| o 0 1 0 |u ol conBon pasend
Hip flexors L2 3 1 1 1 1 3 | L2 Hipflexors
LER Knee extensors L3 | 3 0 0 1 1 1 | L3 Knee extensors LEL
(Lower Extremity Right)  Ankle dorsifiexors L4 | 2 0 1 0 0 2| L4 Ankle dorsifiexors  (Lower Extremity Left)
Long toe extensors L5| 0O 1 1 1 1 0 | L5 Long foe extensors
Ankle plantar fiexors S§1| 0 1 0 1 0 1 | 81 Ankle plantar flexors
52 1 0 1 0 s2
(VAC) Voluntary Anal Contraction S3 1 2 : d 83 (DAF) Deep Anal P:
nal Pressure
(Yes/No) s4.5 | 1 0 1 0| s45 Yes | veso)
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in S4-5 anly) R L
LEVELS 1. SENSORY iﬁfgﬁﬁgﬁ ] Incomplete = Any sensory or motor functon in $4-5 6. ZONE OF PARTIAL  SENSORY
S e " 2. MOTOR (NL) 5. ASIA IMPAIRMENT SCALE (AIS) | PRESERVATION  mOTOR




ANSWER

Case 22
NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? (Tn injuries with absent motor OR sensory function in S$4-5 only) R L
LEVELS 1. SENSORY| T6 T6 i;&lf{ﬁ-ﬁﬁiﬁ{'ﬂ;- Incomplete = Any sensory or motor function in S4-5 6. ZONE OF PARTIAL seNSORY[ NA NA
Steps 1- 6 for classification 2 MOTOR " 5. ASIA IMPAIRMENT SCALE (AIS) + PRESERVATION MOTOR
as on reverse . T6 T6 {N'LU - ( J Most caudal levels with any innervation NA NA

Sensory levels: The sensory level is T6 bilaterally as sensory function is intact from C2 through this dermatome on both sides. Note
that the presence of the non-SCI condition does not affect the sensory scores or sensory levels in this case.

Motor levels: Motor function is presumed to be intact from C2 through T6 bilaterally; both motor levels defer to the sensory levels of
T6. Motor function is rated 4* at the left C6 myotome due to the wrist sprain and pain, and it is assumed that motor function at this
level is normal for classification. Because of this assumption, the left motor level must be tagged with an “*” (T6*). Otherwise, based
on the examined scores, the left motor level would be C6.

NLI: The NLI is T6*. An “*” is required for the same reason that the left motor level requires one. Based on the examined scores
(without the clinical assumption), both the left motor level and NLI would be C6.

Completeness: This injury is incomplete as there is sacral sparing.

AIS: The AIS grade is C* because VAC is present, and less than half (3/10) of key muscles below the NLI (T6*) have a motor grade
>3. The AIS grade requires the “*”-tag because the classification is based on the clinical assumption that the left C6 myotome would
be normal if not for the non-SCI condition. Based on the examined scores alone (without the clinical assumption), the left motor level
and NLI would be C6. In this scenario (NLI of C6), the AIS grade would be D because more than half (9/16) of the key muscles below
the NLI would have a motor grade >3. The C* indicates that a clinical assumption has been made and played a role in the
classification.

Sensory ZPPs: The sensory ZPP is NA bilaterally because there is sensory sacral sparing on both sides (preservation of DAP and LT
sensation at the S4-5 dermatomes bilaterally).

Motor ZPPs: The motor ZPP is NA bilaterally because there is preserved motor function in the most caudal sacral segments (VAC is
present).



Case 23

SENSORY SENSORY
RI G HT KE'#SIS?;EES KEY SENSORY POINTS KEY SENSORY POINTS Kgg;rs%&s L E FT
Light Touch (LTR) Pin Prick (PPR) Light Touch (LTL) Pin Prick (PPL)
Cc2 2 2 2 2 c2
c3| 2 2 2 2 | c3
C4| 2 2 [ 2 2 | c4
Eibow flexors C5| 5 2 2 [ 2 2 5 | C5 Elbow flexors
UER Whist extensors C6| 3 2 2 2 2 4 | C6 Wrst extensors UEL
(Upper Extremity Right)  Elpow extensors C7| 3 1 0 2 2 2 | C7 Elbowextensors  (Upper Extremity Left)
Finger fiexors C8| 2 1 0 1 1 2 | C8 Finger flexors
Finger abductors (iittle finger) T1 |_2 1 0 1 1 2 | T1 Finger abduclors (iitle finger)
Comments (Norrkey Muscle? Reason for NT? Pain? T2 1 0 0 1| T2 MOTOR
Non-SCi condifon?): T3 1 0 0 0 T3 (SCORING ON REVERSE SIDE)
T4 1 0 0 0 T4 0= Total paralysis
Old right peroneal TS| 1 0 0 0o | T5 oy by
neuropathy. Ly - I | e e
o O T | st s
1 0 0 ” :
* considered not normal T9 7 0 8 B gy L o
for classification. TIO | 1 1 0 0 | T0 (scom(s;%ﬁggse p—.
™[ 1 1 0 0| ™M e
T12 1 1 0 0 T12 1=Altered 0%, 1%, NT* = Non-SCI
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Sensory levels: The sensory level is C6 on the right and C7 on the left as sensory function is intact from C2 through these dermatomes
on the respective sides.

Motor levels: The motor level is C6 bilaterally as this is the most caudal key muscle on both sides with a motor grade >3, and motor
function above this segment is presumed to be intact.

NLI: The NLI is C6 as this is the most rostral of the sensory and motor levels.
Completeness: This injury is incomplete as there is sacral sparing.

AIS: While this injury is motor incomplete, the AIS grade cannot be defined and should be recorded as ND*. Based on the examined
scores, less than half (6/16) of the key muscles below the NLI (C6) have a muscle grade >3 (which would result in an AIS grade of C).
However, two of these motor scores (right L4 and LS5) are graded 2* due to the presence of an old peroneal neuropathy. Although it is
assumed that these scores are not normal for classification, the motor scores could be graded as 3 or 4 in the absence of the non-SCI
condition. If that were the case, the AIS grade would be D as half (8/16) of the key muscles below the NLI would have a grade >3.
Because the AIS grade could be either a C or D in the absence of the non-SCI condition, ND* must be documented. Note that the ND
requires an “*” because there is an assumption that the clinical impairment is caused by both the SCI and the peroneal neuropathy; if
the impairment had been caused by the SCI alone, the AIS grade would be C. Please note that it is good practice to document in the
comments box that the injury is motor incomplete and that the AIS grade could be C or D.

Sensory ZPPs: The right sensory ZPP is NA because there is sparing of LT and PP sensation in the right S4-5 dermatome. The left
sensory ZPP is applicable in the absence of both DAP and left S4-5 LT/PP sensation, and it is T2 as this is the most caudal segment on
that side with any sensory function. This is a unique example of a unilateral sensory ZPP.

Motor ZPPs: The motor ZPP is NA bilaterally because there is preserved motor function in the most caudal sacral segments (VAC is
present).
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Sensory levels: The sensory level is L4 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The motor level is L5 bilaterally as this is the most caudal key muscle on both sides with a motor grade >3, and all
motor function rostral to this level is presumed to be intact.

NLI: The NLI is L4 as this is the most rostral of the sensory and motor levels.
Completeness: There is no sacral sparing (sensorimotor function in the lowest sacral segments is absent), so this is a complete injury.

AIS: The AIS grade is A because this is a complete injury. This is a unique example of a person with an AIS A SCI who is
ambulatory.

Sensory ZPPs: The sensory ZPP is applicable bilaterally as there is no sparing of sensory function in the lowest sacral segments. The
sensory ZPP is L5 on the right and S1 on the left because these are the most caudal segments on the respective sides with any sensory
function.

Motor ZPPs: The motor ZPPs are applicable because VAC is absent, and as such are S1 given that this is the most caudal myotome on
both sides with partially preserved motor function.
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Sensory levels: The sensory level is C5 bilaterally as sensory function is intact from C2 through this dermatome on both sides.

Motor levels: The motor level is C6 bilaterally as this is the most caudal key muscle on both sides with a motor grade >3, and all
motor function rostral to this level is presumed to be intact.

NLI: The NLI is C5 as this is the most rostral of the sensory and motor levels.

Completeness/AIS: While the thoracic level injury appears to be neurologically complete, the cervical injury is most likely
incomplete. As such, completeness and AIS cannot be determined, and ND should therefore be recorded for these classification
variables. A similar case and detailed recommendation of the International Standards Committee has been previously published'®.

Sensory/Motor ZPPs: All ZPPs are also recorded as ND. With the cervical level injury considered alone, sacral sparing may have been
present, and in that case, one or more ZPPs would have been NA. With addition of the thoracic level injury, sacral sparing is now
absent, technically rendering the ZPPs applicable. However, because injury completeness is unable to be determined, and therefore
ZPP applicability for the separate injuries cannot be determined with certainty, ND should be recorded in the boxes for ZPP.
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Sensory levels: The sensory level is C6 bilaterally as this is the most caudal dermatome on both sides with intact sensory function, and
sensation above this level is also intact.

Motor levels: The right motor level is C6* because even though motor function is rated 3* at C7, the tested strength is impacted by a
non-SCI condition, i.e., a tendon transfer of the right posterior deltoid to the triceps. The tendon transfer does not affect the
innervation to the triceps at the C7 segment. The motor grade at C7 without the transfer is presumed to be <3 (otherwise the tendon
transfer would not have been indicated), so the right motor level is C6*; this requires an “*” because the designation is based on this
clinical assumption. The left motor level is also C6 as this is the most caudal myotome with a motor grade >3, and all motor function
rostral to this level is presumed to be intact.

NLI: The NLI is C6 as the sensory levels and left motor level are C6. The right motor level is also C6 based on clinical judgement (or
would be C7 if strictly using the examined score). Therefore, the NLI does not require an “*” as it is not impacted by the non-SCI
condition, which in this rare case leads to an improvement of muscle strength. Note that in the majority of cases involving a non-SCI
condition, the non-SCI condition leads to an additional impairment of motor function, and therefore the NLI would require an “*” if
any of the sensory or motor levels were “*”-tagged.

Completeness: There is no sacral sparing, so this is a complete injury.
AIS: The AIS grade is A because this is a complete injury.

Sensory ZPPs: The sensory ZPP is applicable bilaterally because there is no sensory sacral sparing. The sensory ZPP is C7 on the right
and C6 on the left, as these are the most caudal segments on the respective sides with preserved sensory function.

Motor ZPPs: The motor ZPP is applicable on both sides in the absence of VAC. The motor ZPP is C8 on the right and C7 on the left,
as these are the most caudal myotomes on each side with any motor function.
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