
Normal Values 
and Assessments

ASIA Classification 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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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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Figure 1.1   � continued
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	 A = �Complete: No motor or sensory function is preserved in the 
sacral segments S4–S5.

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

	 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.

	 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.

	 E = �Normal: Motor and sensory function are normal.

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

Figure 1.2    ASIA Impairment Scale 

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

Table 1.4    Range of Motion—Lower Extremity and Spine
Note: Values are according to the American Academy of Orthopedic Surgeons.

Joint Hip
Range of Motion  

(in degrees)
Hip Flexion

Extension
Adduction
Abduction
Lateral rotation
Medial rotation

0–120 
0–30 
0–30
0–45 
0–45 
0–45 

Knee Flexion 0–150

Ankle Dorsiflexion
Plantar flexion
Inversion
Eversion

0–20 
0–50 
0–35 
0–15 

Cervical Flexion
Extension
Rotation
Lateral flexion

0–45 
0–45 
0–60 
0–45 

Thoracolumbar Flexion
Extension
Rotation
Lateral flexion

0–80 
0–25 
0–35 
0–45

	 Range of Motion—Lower Extremity Percentages	 11	
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Table 1.6    Range of Motion—Upper Extremity
Note: Values are according to the American Academy of Orthopedic Surgeons.

Joint Motion
Range of Motion  

(in degrees)
Shoulder Flexion

Extension
Abduction
Lateral rotation
Medial rotation

0–180 
0–60 

0–180 
0–90
0–70 

Elbow Complex Flexion
Pronation
Supination

0–150 
0–80 
0–80 

Wrist Flexion
Extension
Radial deviation
Ulnar deviation

0–80 
0–70 
0–20 
0–30 

Thumb CMC flexion
CMC extension
CMC abduction
MCP flexion
IP flexion

0–15 
0–20 
0–70 
0–50 
0–80 

2nd through  
5th digits

MCP flexion
MCP hyperextension
MCP abduction
PIP flexion
DIP flexion
DIP hyperextension

0–90 
0–45 
0–45 

0–100
0–90 
0–10

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

Joint Motion Muscle(s)
Gravity+ 
Fair

Gravity− 
Poor

Hip Flexion Iliopsoas
Rectus femoris
Pectineus
Tensor fas. latae 
Sartorius 

Sitting Side lying

Extension Gluteus maximus
Hamstrings

Prone
Prone 

Side lying

Abduction Gluteus medius
Gluteus minimus 

Side lying Supine

Adduction Adductor longus
Adductor brevis
Adductor magnus 
Gracilis
Pectineus 

Side lying Supine

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

Sitting Supine

Medial rot. Gluteus minimus
Gluteus medius
Tensor fas. lat. 

Sitting Supine

Knee Extension Quadriceps Sitting Side lying 

Flexion Hamstrings
Gastrocnemius

Prone Side lying
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Table 1.10    Manual Muscle Testing—Shoulder

Joint Motion Muscle(s)
Gravity+ 
Fair

Gravity− 
Poor

Shoulder Abduction Deltoid
Supraspinatus 

Sitting Supine

Extension Deltoid
Latissimus dorsi
Teres major 

Prone Side lying

Flexion Deltoid
Coracobrachialis
Pectoralis major 

Sitting Side lying

Horizon. 
abd.

Deltoid
Teres minor
Infraspinatus 

Prone Sitting

Horizon. 
add.

Deltoid
Pectoralis major 

Supine Sitting

Lateral 
rot.

Teres minor
Infraspinatus
Deltoid

Prone Prone 
(with 
elbow ext.)

Medial 
rot.

Deltoid
Latissimus dorsi
Teres major
Pectoralis major
Subscapularis

Prone Prone 
(with 
elbow ext.)
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 of

 ne
ur

om
a o

r a
 st

re
ss 

fra
ctu

re
Ac

ut
e A

ch
ille

s t
en

do
n r

up
tu

re
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Cr
an

io
ve

rt
eb

ra
l

Ba
rré

’s 
Te

st
Di
x-
Ha
llp
ike
 Te
st

M
od

ifi
ed

 Sh
ar

p-
Pu

rse
r T

es
t

Ve
rte

br
al 

ar
te

ry
 in

su
ffi

cie
nc

y
Ve

sti
bu

lar
 im

pa
irm

en
t—

ac
cu

m
ula

tio
n o

f u
tri

cle
 de

br
is

Ex
ce
ssi
ve
 tr
an
sla
tio
n o
f a
tla
s 

Ce
rv

ica
l S

pi
ne

Co
m

pr
es

sio
n T

es
t

Hy
pe

ra
bd

uc
tio

n M
an

eu
ve

r (
W

rig
ht

 Te
st)

Sp
ur

lin
g’s

 Te
st

St
re

ss 
Te

st

Br
ac

hia
l p

lex
us

 in
jur

y
Th

or
ac

ic 
ou

tle
t c

om
pr

es
sio

n 
Ne

rv
e r

oo
t i

rri
ta

bil
ity

Br
ac

hia
l p

lex
us

 in
jur

y 

Sa
cr

oi
lia

c J
oi

nt
Ga

en
sle

n’s
 Te

st
Ye

om
an

’s 
Te

st
Sa
cro
ilia
c l
es
ion
, h
ip 
pa
th
olo
gy
, o
r L
4 n
er
ve
 ro
ot
 le
sio
n

Pr
ob

lem
 at

 th
e s

ac
ro

ilia
c j

oin
t

AC
L=
an
te
rio
r c
ru
cia
te
 lig
am
en
t; PC

L=
po
ste
rio
r c
ru
cia
te
 lig
am
en
t.

Ta
bl

e 1
.1

2  
S

pe
cia

l T
es

ts 
Lis

tin
g,

 co
nt
in
ue
d

Jo
int

Te
st

As
se

ssm
en

t
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co
nt

inu
es

Ta
bl

e 1
.1

3  
S

el
ec

te
d S

pe
cia

l T
es

t D
es

cri
pt

io
ns

 
Na

m
e

As
se

ssm
en

t
Po

sit
ive

 Te
st

SH
OU

LD
ER

    
 D

ro
p 

 A
rm

 Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e r
ot

at
or

 cu
ff 

te
ar

.
Ab

du
ct 

th
e s

ho
uld

er
 ag

ain
st 

gr
av

ity
. In

str
uc

t p
at

ien
t t

o s
low

ly 
low

er
 

ar
m

 to
 si

de
.

Th
e p

at
ien

t w
ill 

no
t b

e a
ble

 to
 lo

we
r a

rm
 sm

oo
th

ly 
an

d s
low

ly;
 th

e 
ar

m
 w

ill 
dr

op
. 

    
 �H

aw
ki

ns
-K

en
ne

dy
 

Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e i
m

pin
ge

m
en

t 
sy

nd
ro

m
e i

nv
olv

ing
 th

e s
up

ra
sp

ina
tu

s.
Fle
x t
he
 sh
ou
lde
r a
nd
 el
bo
w 
to
 90
° t
he
n i
nt
er
na
lly
 ro
ta
te
 th
e 

sh
ou

lde
r.

Th
e p

at
ien

t w
ill 

co
m

pla
in 

of
 pa

in.

    
 �Im

pi
ng

em
en

t 
Si

gn
Po

sit
ive

 te
st 

m
ay

 in
dic

at
e i

m
pin

ge
m

en
t 

of
 th
e s
up
ra
sp
ina
tu
s a
nd
/o
r l
on
g h
ea
d 

of
 th

e b
ice

ps
.

W
he
n s
itt
ing
, p
as
siv
ely
 ho
riz
on
ta
lly
 ad
du
ct 
th
e s
ho
uld
er
 w
ith
 ar
m
 in
 

90
° o
f s
ho
uld
er
 fle
xio
n.

Pa
tie

nt
 w

ill 
ha

ve
 pa

in 
at

 th
e e

nd
 ra

ng
e. 

    
 N

ee
r T

es
t

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e s
ho

uld
er

 
im

pin
ge

m
en

t i
nv

olv
ing

 th
e b

ice
ps

 
te

nd
on

.

Pa
ssi

ve
ly 

an
d f

or
cib

ly 
fle

x t
he

 sh
ou

lde
r.

Pa
tie

nt
 w

ill 
co

m
pla

in 
of

 pa
in.
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 Sp

ee
d’s

 Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e b
ici

pit
al 

te
nd

on
iti

s.
Fle
x t
he
 sh
ou
lde
r a
ga
ins
t g
ra
vit
y a
bo
ut
 60
° w

ith
 th
e e
lbo
w 
ex
te
nd
ed
 

an
d f

or
ea

rm
 su

pin
at

ed
. 

Iso
m

et
ric

all
y r

es
ist

 sh
ou

lde
r f

lex
ion

 at
 th

e f
or

ea
rm

.
Pa

tie
nt

 w
ill 

co
m

pla
in 

of
 pa

in 
at

 th
e b

ici
pit

al 
gr

oo
ve

.

    
 Ye

rg
as

on
’s T

es
t

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e b
ici

pit
al 

te
nd

on
iti

s.
Po
sit
ion
 th
e s
ho
uld
er
 at
 th
e s
ide
 an
d f
lex
 th
e e
lbo
w 
to
 90
° a
nd
 

pr
on

at
e t

he
 fo

re
ar

m
.

Re
sis

t s
up

ina
tio

n a
nd

 ex
te

rn
al 

ro
ta

tio
n.

Pa
tie

nt
 w

ill 
co

m
pla

in 
of

 pa
in 

at
 th

e b
ici

pit
al 

gr
oo

ve
.

EL
BO

W
    

 �G
ol

fe
r’s

 El
bo

w
 

Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e m
ed

ial
 

ep
ico

nd
yli

tis
.

St
ab
iliz
e t
he
 el
bo
w.
 Su
pin
at
e t
he
 pa
tie
nt
’s 
fo
re
ar
m
 w
hil
e e
xt
en
din
g 

th
e e

lbo
w 

an
d w

ris
t.

Pa
tie

nt
 w

ill 
co

m
pla

in 
of

 pa
in 

at
 th

e m
ed

ial
 ep

ico
nd

yle
.

    
 M

ill
’s T

es
t

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e l
at

er
al 

ep
ico

nd
yli

tis
.

St
ab
iliz
e t
he
 el
bo
w.
 A
sk
 th
e p
at
ien
t t
o p
ro
na
te
 th
e f
or
ea
rm
 an
d 

ex
te

nd
 an

d r
ad

ial
ly 

de
via

te
 th

e w
ris

t a
ga

ins
t m

an
ua

l r
es

ist
an

ce
.

Pa
tie

nt
 w

ill 
co

m
pla

in 
of

 pa
in 

at
 th

e l
at

er
al 

ep
ico

nd
yle

. 

Ta
bl

e 1
.1

3  
S

el
ec

te
d S

pe
cia

l T
es

t D
es

cri
pt

io
ns

, c
on
tin
ue
d

Na
m

e
As

se
ssm

en
t

Po
sit

ive
 Te

st
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co
nt

inu
es

    
 Ti

ne
l’s

 Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e a
 pr

ob
lem

 
wi

th
 th

e u
ln

ar
 ne

rv
e. 

Fle
x t
he
 el
bo
w 
to
 90
°. 
Ta
p o
ve
r t
he
 ul
na
r n
er
ve
.

Pa
tie

nt
 w

ill 
co

m
pla

in 
of

 pa
re

sth
es

ias
 al

on
g t

he
 ul

na
r n

er
ve

 se
ns

or
y 

dis
tri

bu
tio

n.

W
RI

ST
    

 �B
un

ne
l-L

itt
le

r 
Te

st
Po

sit
ive

 te
st 

m
ay

 in
dic

at
e t

igh
tn

es
s o

f 
th

e i
nt

rin
sic

 m
us

cle
s o

f t
he

 ha
nd

 or
 a 

ca
ps

ula
r p

ro
ble

m
 of

 th
e j

oin
ts.

 

Ho
ld 

th
e M

CP
 in

 ex
te

ns
ion

 an
d m

ov
e t

he
 PI

P i
nt

o f
lex

ion
.

Th
e P

IP
 w

ill 
no

t b
e a

ble
 to

 be
 fle

xe
d.

    
 P

ha
le

n’s
 Te

st
Po

sit
ive

 te
st 

m
ay

 in
dic

at
e c

ar
pa

l t
un

ne
l 

sy
nd

ro
m

e.
Th

e p
at

ien
t f

lex
es

 bo
th

 w
ris

ts 
an

d p
re

sse
s t

he
 do

rsa
l s

ur
fac

es
 ag

ain
st 

ea
ch

 ot
he

r t
o m

ain
ta

in 
fle

xio
n f

or
 1 

m
inu

te
.

Th
e p

at
ien

t w
ill 

ex
pe

rie
nc

e p
ar

es
th

es
ias

 al
on

g t
he

 m
ed

ian
 ne

rv
e 

se
ns

or
y d

ist
rib

ut
ion

. 

    
 Ti

ne
l’s

 Si
gn

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e l
at

er
al 

ep
ico

nd
yli

tis
.

Su
pin

at
e t

he
 fo

re
ar

m
. T

ap
 ov

er
 th

e m
ed

ian
 ne

rv
e.

Th
e p

at
ien

t w
ill 

ex
pe

rie
nc

e p
ar

es
th

es
ias

 al
on

g t
he

 m
ed

ian
 ne

rv
e 

se
ns

or
y d

ist
rib

ut
ion

. 
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HI
P

    
 O

be
r T

es
t

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e t
igh

tn
es

s o
f 

th
e i

lio
tib

ial
 ba

nd
 or

 te
ns

or
 fa

sci
a l

at
ae

.
Po

sit
ion

 th
e p

at
ien

t i
n s

ide
 ly

ing
 on

 th
e u

nin
vo

lve
d l

im
b.

 A
bd

uc
t a

nd
 

ex
te
nd
 th
e u
ph
ill 
hip
, a
nd
 th
en
 re
lea
se
 th
e l
im
b.

Th
e l

im
b w

ill 
no

t l
ow

er
 to

 th
e u

nin
vo

lve
d l

im
b.

    
 P

iri
fo

rm
is 

Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e t
igh

tn
es

s o
f 

th
e p

iri
fo

rm
is 

m
us

cle
.

Po
sit
ion
 th
e p
at
ien
t i
n s
ide
 ly
ing
 on
 th
e u
nin
vo
lve
d l
im
b.
 Fl
ex
 th
e 

hip
 to
 60
°–
90
° a
nd
 th
e k
ne
e t
o 9
0°
. S
ta
bil
ize
 th
e p
elv
is 
an
d a
dd
uc
t 

th
e h

ip 
to

 th
e t

ab
le.

Th
e p

at
ien

t w
ill 

co
m

pla
in 

of
 pa

in 
in 

th
e b

ut
to

ck
s.

    
 Th

om
as

 Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e h
ip 

fle
xio

n 
co

nt
ra

ctu
re

.
Pla

ce
 pa

tie
nt

 in
 su

pin
e. 

Ha
ve

 pa
tie

nt
 fle

x b
ot

h h
ips

 an
d k

ne
es

 to
 th

e 
ch

es
t. 

In
str

uc
t p

at
ien

t t
o e

xt
en

d o
ne

 lim
b t

o t
he

 ta
ble

.
Th

e p
at

ien
t w

ill 
be

 un
ab

le 
to

 fu
lly

 ex
te

nd
 th

e l
im

b.
 

    
 �Tr

en
de

le
nb

ur
g 

Si
gn

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e w
ea

kn
es

s o
f 

th
e g

lut
eu

s m
ed

ius
.

Ha
ve

 pa
tie

nt
 st

an
d o

n o
ne

 le
g.

Th
e p

elv
is 

wi
ll d

ro
p t

o t
he

 no
nin

vo
lve

d s
ide

.

Ta
bl

e 1
.1

3  
S

el
ec

te
d S

pe
cia

l T
es

t D
es

cri
pt

io
ns

, c
on
tin
ue
d

Na
m

e
As

se
ssm

en
t

Po
sit

ive
 Te

st
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KN
EE

    
 �90

–9
0 S

tr
ai

gh
t 

Le
g 

Ra
ise

 Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e t
igh

tn
es

s o
f 

th
e h

am
str

ing
s.

In
 su
pin
e, 
ha
ve
 th
e p
at
ien
t f
lex
 th
e h
ip 
an
d k
ne
e t
o 9
0°
. U
sin
g t
he
 

pa
tie
nt
’s 
or
 cl
ini
cia
n’s
 ha
nd
s t
o m

ain
ta
in 
hip
 fle
xio
n,
 ex
te
nd
 

kn
ee

 as
 m

uc
h a

s p
os

sib
le.

Pa
tie
nt
 is
 un
ab
le 
to
 ex
te
nd
 kn
ee
 be
yo
nd
 –
20
° e
xt
en
sio
n.

    
 �A

pl
ey

’s 
(C

om
pr

es
sio

n)
 

Te
st

Po
sit

ive
 te

st 
m

ay
 in

dic
at

e m
en

isc
us

 
da

m
ag

e.
Ha
ve
 th
e p
at
ien
t a
ssu
m
e t
he
 pr
on
e p
os
iti
on
 an
d f
lex
 th
e k
ne
e t
o 9
0°
.

W
ith
 th
e c
lin
ici
an
’s 
ha
nd
s o
n t
he
 pl
an
ta
r s
ur
fac
e o
f t
he
 fo
ot
, 

int
er

na
lly

 an
d e

xt
er

na
lly

 ro
ta

te
 th

e l
eg

 w
hil

e p
re

ssi
ng

 do
wn

.
Pa

tie
nt

 w
ill 

co
m

pla
in 

of
 pa

in 
at

 th
e k

ne
e.

    
 �A

pl
ey

’s 
Di

st
ra

ct
io

n 
Te

st
Po

sit
ive

 te
st 

m
ay

 in
dic

at
e c

oll
at

er
al 

lig
am

en
t d

am
ag

e.
Ha
ve
 th
e p
ati
en
t a
ssu
m
e t
he
 pr
on
e p
os
itio
n a
nd
 fle
x t
he
 kn
ee
 to
 90
°.

Us
e o

ne
 ha

nd
 to

 gr
as

p t
he

 le
g j

us
t p

ro
xim

al 
to

 th
e m

all
eo

li a
nd

 
dis
tra
ct 
th
e l
eg
 w
hil
e t
he
 ot
he
r h
an
d s
ta
bil
ize
s a
t t
he
 po
ste
rio
r t
hig
h.

Pa
tie

nt
 w

ill 
co

m
pla

in 
of

 pa
in 

at
 th

e k
ne

e.
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Ta
bl

e 1
.1

4  
V

ita
l S

ig
ns

No
te:

 N
or

m
al 

va
lue

s m
ay

 va
ry

 fr
om

 on
e l

ab
or

at
or

y t
o a

no
th

er
. T

he
 va

lue
s p

re
se

nt
ed

 in
 th

es
e c

ha
rts

 sh
ou

ld 
no

t b
e c

on
sid

er
ed

 ab
so

lut
e.

Vi
ta

l S
ign

Ag
e G

ro
up

No
rm

al 
Ra

ng
e

He
ar

t R
at

e (
Pu

lse
)

Ne
wb

or
ns

1 y 2–
6 y

8–
12

 y
13

–1
6 y

Ad
ult

s

70
–1
90
 be
at
s/m

in
80
–1
60
 be
at
s/m

in
70
–1
25
 be
at
s/m

in
70
–1
10
 be
at
s/m

in
60
–1
00
 be
at
s/m

in
55
–1
00
 be
at
s/m

in 

Bl
oo

d 
Pr

es
su

re
Bi

rth
–1

 m
o

2–
36

 m
o

36
 m

o–
ad

ult

Sy
sto

lic
: 6

0–
90

 m
m

 H
g

Di
as
to
lic
: 3
0–
60
 m
m
 H
g

Sy
sto

lic
: 7

5–
13

0 m
m

 H
g

Di
as
to
lic
: 4
5–
90
 m
m
 H
g

Sy
sto

lic
: 9

0–
14

0 m
m

 H
g

Di
as
to
lic
: 5
0–
80
 m
m
 H
g 
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Re
sp

ira
to

ry
 R

at
e

Bi
rth

–1
 m

o
3 m

o–
6 y

6–
10

 y
10

–1
6 y

Ad
ult

s

35
–5
5 b
re
at
hs
/m
in

20
–3
0 b
re
at
hs
/m
in

15
–2
5 b
re
at
hs
/m
in

12
–3
0 b
re
at
hs
/m
in

12
–2
0 b
re
at
hs
/m
in 

Ox
yg

en
 Sa

tu
ra

tio
n 

(a
s m

ea
su

re
d 

 
w

ith
 a 

pu
lse

 ox
im

et
er

)
No

rm
al 

ox
yg

en
 sa

tu
ra

tio
n a

t r
es

t o
r d

ur
ing

 ex
er

cis
e 

is 
98

%
.

Ex
er
cis
e m

ay
 be
 co
nt
ra
ind
ica
te
d i
n v
alu
es
 of
 ≤
90
%
.
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