CHAPTER

Normal Values
and Assessments

ASIA (lassification of Spinal Cord Injury

The American Spinal Injury Association (ASIA) has developed a spinal
injury classification system based on specific motor and sensory
assessments as depicted in the figure on page 2.

Motor function is determined by manual muscle testing of 10 key
muscles. Results of manual muscle tests are expressed numerically.
Dermatomal sensation assessment for pinprick and light touch is
performed and scored numerically.

The ASIA Impairment Scale, using letters A to E, represents the
overall classification of the spinal injury.
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STANDARD NEUROLOGICAL CLASSIFICATION OF
SPINAL CORD INJURY

o Ak MOTOR
c3 1o Key muscles
C4 T
C5 [ ] []Elbow flexors
C6 [ | [] Wrist extensors
C7 [ ] [] Elbow extensors
C8 [ ] [] Finger flexors (distal phalanx of middle finger)
T1 | | [ | Finger abductors (iittle finger)
T2
T3 4 0 = total paralysis
T4 VT 1= palpable or visible contraction
T5 10 2 = active movement,
Te 11 gravity eliminated
T7 T 3 = active movement,
T8 1T aga}inst gravity
T9 [ 4= actlye movemem_,
Ti0 (1T against some resistance
T11 T 5 = active movement,
Fe-d e against full resistance
T2 L NT = not testable
L i
L2 || [ Hipflexors
L3 || || Kneeextensors
L4 | | || Ankle dorsiflexors
L5 || [{Long toe extensors
S1 L1 L_1Ankle plantar flexors
S2 L i
[SICH N
S4-5 1 - D Voluntary anal contraction (Yes/No)

Totals[_]+[_]=[__] Motor score

(Maximum 50 50 100)

Complete or
NEUROLOGICAL
LE\'}JELO 06lc L incomplete? J

R
Incomplete = Any sensory or
The most Sensory I:I I:I motor function in $4-S5

caudal segment

winnomal - Motor [ 1[ 1 asia IMPAIRMENT [
function SCALE

Figure 1.1 Standard Neurological Classification of Spinal Cord Injury

Source: Reproduced with permission of the American Spinal Injury Association
(2005). This form may be copied freely but should not be altered without permis-
sion from the American Spinal Injury Association.
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ASIA Classification of Spinal Cord Injury _

LIGHT PIN SENSORY
ToucH PRick  Key sensory points

R L R L O=absent

cC2 M1 ri o 1 = impaired
L1 4 [ | 2=normal

C3 NT = not testable

S45 L1 L] I:I Any anal sensation (Yes/No)

Totals{ I:I+|:|= I:l Pin prick score  (Max 112)
D +|:| =4>|:| Light touch score (Max 112)
(Maximum 56 56 56  56)

ZONE OF PARTIAL
PRESERVATION R L
Caudal extent of partially Sensory I:I I:I

innervated segments Motor I:I I:I

Figure 1.1 continued
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[0 A= Complete: No motor or sensory function is preserved in the
sacral segments S4-S5.

[0 B=Incomplete: Sensory but not motor function is preserved
below the neurological level and includes the sacral
segments S4-S5.

[0 C=Incomplete: Motor function is preserved below the
neurological level, and more than half of key muscles below
the neurological level have a muscle grade less than 3.

[0 D =Incomplete: Motor function is preserved below the
neurological level, and at least half of key muscles below the
neurological level have a muscle grade of 3 or more.

[0 E=Normal: Motor and sensory function are normal.

Clinical Syndromes
O Central Cord
[0 Brown-Séquard
[ Anterior Cord
O Conus Medullaris
[0 Cauda Equina

Figure 1.2 ASIA Impairment Scale

Source: Reproduced with permission of the American Spinal Injury Association
(2005).

5_CHO1_FINAL.indd 4 4/23/12 12:28:50 |



=)
(==}
=
=
=
=
o
L
=3
(=3
=
o
e
&
kTl
=N
£
o
L

Blood

Table 1.1

Sanunuod

*9G7S JO SaN[eA 1B PadLIsal 9q Aew aspIaxX]
*sa1fo0uy3f1
40 pasodwod poo|q 3joym Jo Juad1ad 3y SI I1D0JRWIH

UOoNBWWEJUI 0 UOIID3JUI JO dAIIRDIPUI SI 31ed Yybiy
“Inoy | ui ewseld
poojq J0 N0 3|339s mwtﬂ.cﬁ*;hm ya1ym je ajel ayj st Yysj oyl

9%9t—9¢€ ‘UsaWop
%6v—LE UIW
%650 :UIPIY)
9%09—0€ SIuejy|
/W G7—| :UWOop
Y/ww £1—0 U3
y/ww g1 —| :ua1pjiy)

(1DH) 3ojewsy

(21eY "pas/ysi) arey

uonejuawipas 31£>01y3fi3

swwy/uoljiw L°S—L"y
UaWoM
sww/uonjiw €'9—5'f
*SSaUIYY ‘ssauIzzIp ‘aydepeay ‘gos :swoldwiAs eiwayifokjod RIET]
“elwayyfofjod aney sanjea ewiou-ueyi-1aybiy yaim sjenplaipuj uw/uoliw 8'v—9'p
eipiedAyde] ualppiyd
‘ssauIzzIp ‘gQs ‘ssaueam ‘anbiiey :swoldwAs ejwauy UW/UOIIW 0'9—5'§
“BILUBUR JARY SIN|BA [LIIOU-URYI-JI9MO]| Y)IM S[eNpIAIpU| sjuejul - (sa3£r04y3fia) (sHGY) SII9) poolg pay
sanjep bej4 pay/suonedijdwi/uondudsag sanjep 1uauodwo) JUIWISSISSY

*31N|0SQ PAIIPISUOD 3G 10U PNOYS SLIBYD 353Y) Ul Paluasad sanjea 3y “Jayoue o} K101e10qe| U0 Wiy KIeA Kew san|eA [eWLION ‘)0

(39)) 3uno) poojg a33]dwod—poojg  L°L djqeL

4/23/12 12:28:50 |

5_CHO1_FINAL.indd 5



Chapter T Normal Values and Assessments

“Ww/s|[32 000’ J0 sanjeA 1e paniwad 3¢ Jou Kew asidiax]
“uonoeal
aunwiwi s,Apoq 3y ui 3jos [en e Aeyd s[j3d poojq aUYM

*Ww/s|[3 000’07 JO San|eA 1e pajedIpulesiuod aq Aew asiIaxy
“sWuw/s|192 000°0S

—000°LZ 40 sanjeA yum pawiopad Asnonned aq Aew 3spiaxj
*S|9ssaA poojq pabewep uiyim

Y3 ui 3j04 A3y e Aeyd s19j91e|d

ssadoud bumop ay1 Jo uone

1e2AYde) pue ‘anbiiey paseanul ‘adueld|o)
951213%3 100d Y)IM pajeidosse d1e p/b 0L pue g uaamlaq sanjea
Mo 's)gy Jo fipeded buikued-uabAxo ay) sainseaw goH

000'LL—00S ¥ :SHNpY

00S71L—00S Y “U31p|iy)

(WW/S|3 sHun (s29M) slI®) pooig a3ym

000°007—000°0S L :SHNPY

000°00%

~000°0SL :u34p1y)

000'SLY

—000°00 :siueju]
sWL/s||9d isuun sya[aeld

1p/6 9L—C1 :udwom

1p/6 gL—€L U

1p/6 £L—L ua1ppy)
/6 611 ‘sjuepu| (99H) uiqojboway

sanjey bej4 pay/suonedjdwi/uondudsaq

sanjep 1uUdU0dwo) JUISSASSY

*3)N]0Sqe PAIAPISU0D 3 JOU PINOYS SLeY) 353y Ul pajuasaid sanjeA 3y | “Jayloue o} K10Je10qe] U0 Lol KieA Kew sanjeA [ewiON :aJo)

panupuo) ‘(3g)) 3uno) poojg a13jdwo)—poojg  1°L 3jqe]

4/23/12 12:28:50 |

5_CHO1_FINAL.indd 6



bl
(==}
=
=
=
=
o
L
=3
(=3
=
o
e
&
kTl
=N
£
o
L

Blood

Table 1.1

*suoiodoud [e21d£102133s Ul 1sIXd A3y "ssadoud
unwiwi 3Y} Ul $3J04 3P Aed S[|3 Poojq 33YM SNOLIEA Y|

Wwy/s|19 00¢—0
:spydoseg

sWWwi/s|19 0570
:spiydouisoy
(Wwy/s|| 008—0
:sayfoouopy
w/s|[3> 0007 —005’L
:s93fooydwiy
Wwi/s||3> 000°£—008’L
:spiydoaynan

1UN0) YgM [enuBILIQ

4/23/12 12:28:50 |

5_CHO1_FINAL.indd 7



Chapter T Normal Values and Assessments

£Baey3] ‘SSAUYRIM SN “SIX3J3) PaseanaIp :elwasaubewadiy

/bW 751 synpy

uoisnjuo) ‘Aueya) ‘burdwen apsnw :ejwasaubewodiy 1/b3w 9'7-9°| :uaspy) wnisaubeyy

ured auoq ‘Ayppaeyy ‘ssauyeam apsnw ‘Abieyls) -eiwadjediadAy 1p/bw | |—6 :Snpy
swiseds apsnw ‘seisayisated :ejwd|edodAy 7p/bwi 6L L —6 :ua1pjiy) wnpje)

/b3w 5016 ‘SHnpY
“WINIPOS Ul SHIYS Y1M P3)edosse Ua)o Jsow aie syiys apHojy) 1/b3w 50L-86 :UIP|IY) apuojy)

SUOIS|NAUO) ‘1aA3) :elwidsleusRdAH

ssauyeam ‘buiypmy apsnw zejwalyeuodAy 1/bjw spL-g¢L wnipos

seisayisaied ‘sisAjeied ppeyy ‘ssauyeam apsnuw :elwdjeyadAy /bW £5—5°¢ synpy
sdwesn 63| ‘anbiyey ‘ssauxeam apsnw ‘ssaulzzip :eiwa|eyodAy 1/b3w §'6—¢°¢ tualpjIy) wnissejod
sanjep\ bej4 pay/suonedjdwi/uondudsag sanjep JU3U0dI0) JUISSISSY

*3)N|0Sqe PaJPISU0) 3] J0U PINOYS SLEY 3say} Ul pajuasaid sanjea ay ] “1ayjoue o} A10Je1oqe] auo woy K1eA Kew sanjea [euLioN :ajoy

s93A|o43d9|3—poolg T'L3|qel

4/23/12 12:28:50 |

5_CHO1_FINAL.indd 8



@
E
=
=
=
£
S
=4
=
=
1]
e
a
=
=3
k=3
=)
~”
—
<
=
<
=

*suo1eIIpaw Juenbeodfue bupye) asoyy 10j abues dUIIRJRI

U SWI (" €—G°Z= JO SanfeA pue syuejnbeodue Hurje) Jou sjenpiaipul ur abuel

3)UAIAJA1 Y} SHWI §'7= JO SINJeA J pajedipuenuod aq Aew Adesayy eaishyd
“J1)nadeIay) paJapisuod a1e abURI DUIIBJAI Y} AW §'7 03 G| JO SNSRI~ D3SOp—0€ (L1 dWI] UIGUIOIYI0Id [elIed

*poojq Jo Anjiqe Buiop ay) SNSRI JUBWSSASSe SIy] 235 G|~ (1d) dwi] uiquioayiold

sanjep bej4 pay/suonedjdwi/uondudsag sanjep JUAU0dLI0) JUISSASSY
*3)N|0SGR PIIPISUOD 3Q JOU PNOYS SHBY 3S3Y}. Ul Pajuasald san|eA dy] “J3yjoue 0} £103e10qe| U0 woly A1eA Aew san|ea [eWION oy

awl] ulquioiyloid—poolg  €°L 3|qey

4/23/12 12:28:50 |

5_CHO1_FINAL.indd 9



‘ Chapter T Normal Values and Assessments

SENSORY
Key sensory points

Figure 1.3 Key Sensory Points

Source: Reproduced with permission of the American Spinal Injury Association
(2005).
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Range of Motion—Lower Extremity Percentages _
Table 1.4  Range of Motion—Lower Extremity and Spine

Note: Values are according to the American Academy of Orthopedic Surgeons.

Range of Motion
Joint Hip (in degrees)
Hip Flexion 0-120
Extension 0-30
Adduction 0-30
Abduction 0-45
Lateral rotation 0-45
Medial rotation 0-45
Knee Flexion 0-150
Ankle Dorsiflexion 0-20
Plantar flexion 0-50
Inversion 0-35
Eversion 0-15
Cervical Flexion 0-45
Extension 0-45
Rotation 0-60
Lateral flexion 0-45
Thoracolumbar Flexion 0-80
Extension 0-25
Rotation 0-35
Lateral flexion 0-45

Range of Motion—Lower Extremity Percentages

In some instances, it may be preferable to report measured range of
motion as a percentage of normal values. This may be especially true
when setting or interpreting long- and short-term goals and for report-
ing to third-party payers or nonphysical therapy personnel. The chart
on page 16 provides percentage approximations in 5% intervals. An
approximate percentage can be determined by choosing the number
from the chart that is closest to the measured joint range (e.g., 95° of

knee flexion represents an approximate 30% deficit).
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Table 1.6 Range of Motion—Upper Extremity _
Table 1.6  Range of Motion—Upper Extremity

Note: Values are according to the American Academy of Orthopedic Surgeons.

Range of Motion
Joint Motion (in degrees)
Shoulder Flexion 0-180
Extension 0-60
Abduction 0-180
Lateral rotation 0-90
Medial rotation 0-70
Elbow Complex  Flexion 0-150
Pronation 0-80
Supination 0-80
Wrist Flexion 0-80
Extension 0-70
Radial deviation 0-20
Ulnar deviation 0-30
Thumb (MC flexion 0-15
(MC extension 0-20
(MCabduction 0-70
MCP flexion 0-50
IP flexion 0-80
2nd through MCP flexion 0-90
5th digits MCP hyperextension 0-45
MCP abduction 0-45
PIP flexion 0-100
DIP flexion 0-90
DIP hyperextension 0-10

(MC=carpometacarpal; DIP=interphalangeal distal; IP=interphalangeal;
MCP=metacarpophalangeal; PIP=posterior interphalangeal.
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Table 1.8  Manual Muscle Testing—Hip and Knee

Gravity+ Gravity—

Joint  Motion Muscle(s) Fair Poor

Hip  Flexion lliopsoas Sitting Side lying
Rectus femoris
Pectineus
Tensor fas. latae
Sartorius

Extension  Gluteus maximus ~ Prone Side lying

Hamstrings Prone

Abduction  Gluteus medius Side lying  Supine
Gluteus minimus

Adduction  Adductor longus Sidelying  Supine
Adductor brevis
Adductor magnus
Gracilis
Pectineus

Lateral rot. ~ Piriformis Sitting Supine
Gemellus sup./inf.
Obturator ext./int.
Quadratus fem.
Gluteus maximus

Medial rot.  Gluteus minimus ~ Sitting Supine
Gluteus medius
Tensor fas. lat.
Knee Extension  Quadriceps Sitting Side lying

Flexion Hamstrings Prone Side lying
Gastrocnemius
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Table 1.9 Manual Muscle Testing
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Table 1.10  Manual Muscle Testing—Shoulder

Gravity+ Gravity—

Joint Motion ~ Muscle(s) Fair Poor
Shoulder Abduction Deltoid Sitting Supine

Supraspinatus

Extension  Deltoid Prone Side lying
Latissimus dorsi
Teres major

Flexion Deltoid Sitting Side lying
Coracobrachialis
Pectoralis major

Horizon.  Deltoid Prone Sitting

abd. Teres minor
Infraspinatus

Horizon.  Deltoid Supine Sitting

add. Pectoralis major

Lateral Teres minor Prone Prone

rot. Infraspinatus (with
Deltoid elbow ext.)

Medial Deltoid Prone Prone

rot. Latissimus dorsi (with
Teres major elbow ext.)

Pectoralis major
Subscapularis
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