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Scales for Spinal Cord Disorders

Jin-Ah Kim, MD, Sung-Min Kim, MD, PhD
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Clinical scales are important tools for quantitatively evaluating impairments and disabilities related to diseases. Clinical

scales are also used in many clinical studies to assess therapeutic effects. Spinal cord disorders cause neurological

deterioration, which leads to functional and social disabilities. For many neurological disorders that cause myelopathy,

including multiple sclerosis and other inflammatory demyelinating diseases, numerous drugs are being developed and

studied for clinical use. Thus, clinical scales for myelopathy are important for both the medical field and general public. This

review article describes the clinical scales for myelopathy, especially those that are widely used and established. We expect that

this review will help readers choose the scales appropriate for their purposes.
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(3) mJOA Score (Appendix 2)
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(4) Nurick Scale (Appendix 3)
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(5) Modified Ashworth Scale (MAS; Appendix 4)
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(6) EDSS (Appendixes 5, 6)
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Appendix 1. AIS

A Complete No sensory or motor function is preserved in the sacral segments S4-S5.

B Sensory incomplete Sensory but not motor function is preserved below the neurological level and includes the sacral segments S4-S5, AND no
motor function is preserved more than three levels below the motor level on either side of the body.

C  Motor incomplete ~ Motor function is preserved below the neurological level, and more than half of key muscle functions below the single
neurological level of injury have a muscle grade less than 3 (grades 0-2).

D  Motor incomplete ~ Motor function is preserved below the neurological level, and at least half (half or more) of key muscle functions below the
NLI have a muscle grade >3.

E  Normal If sensation and motor function as tested with the ISNCSCI are graded as normal in all segments, and the patient had prior
deficits, then the AIS grade is E. Someone without a SCI does not receive an AIS grade.

Adapted from Kirshblum et al.’
AIS; American Spinal Injury Association Impairment Scale, NLI; neurologic level of injury, ISNCSCI; International Standards for Neurological
Classification of SCI.
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Appendix 2. Modified Japanese Orthopedic Association (mJOA) scale

Score

Definition

Motor dysfunction of the upper extremities

0
1

[V NV I )

Inability to move hands

Inability to eat with a spoon, but able to move hands Inability
Inability to button shirt, but able to with a spoon

Able to button shirt with great difficulty

Able to button shirt with slight difficulty no

No dysfunction

Motor dysfunction of the lower extremities

Sensation

0

(= NV B SV L

7

0
1
2
3

Complete loss of motor and sensory function

Sensory preservation without ability to move legs

Able to move legs, but unable to walk

Able to walk on flat floor with a walking aid (cane or crutch)

Able to walk up and/or down stairs with hand rail

Moderate to significant lack of stability, but able to walk up and/or down stairs without handrail
Mild lack of stability but walks with smooth reciprocation unaided

No dysfunction

Complete loss of hand sensation Severe
Severe sensory loss or pain
Mild sensory loss

No sensory loss

Sphincter dysfunction

0
1
2
3

Inability to micturate voluntarily marked
Marked difficulty with micturition
Mild to moderate difficulty with micturition

Normal micturition

Total score

Adapted from Benzel et al.

26

Appendix 3. Nurick’s scale

Grade Definition

0 Signs or symptoms of root involvement but without evidence of spinal cord disease.

1 Signs of spinal cord disease but no difficulty in walking.

2 Slight difficulty in walking which did not prevent full-time employment.

3 Difficulty in walking which prevented full-time employment or the ability to do all housework, but which was not so severe as to require
someone else’s help to walk.

4 Able to walk only with someone else’s help or with the aid of a frame.

5 Chairbound or bedridden.

Adapted from Nurick."
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Appendix 4. Modified Ashworth scale

Grade The modified Ashworth Scale

0 No increase in muscle tone

1 Slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end of the range of motion when the affected
part(s) is moved in flexion or extension

1+ Slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout the remainder (less than half) of the ROM

2 More marked increase in muscle tone through most of the ROM, but affected part(s) easily moved

3 Considerable increase in muscle tone, passive movement difficult

4 Affected part(s) rigid in flexion or extension

Adapted from Bohannon and Smith."

ROM,; range of motion.

Appendix 5. Functional systems

Pyramidal functions 0

= WV, I OV SR

. Normal.

. Abnormal signs without disability.

. Minimal disability.

. Mild or moderate paraparesis or hemiparesis; severe monoparesis.

. Marked paraparesis or hemiparesis; moderate quadriparesis; or monoplegia.
. Paraplegia, hemiplegia, or marked quad-riparesis.

. Quadriplegia.

V. Unknown.

Cerebellar functions

0
1
2
3
4
5

. Normal.

. Abnormal signs without disability.

. Mild ataxia.

. Moderate truncal or limb ataxia.

. Severe ataxia, all limbs.

. Unable to perform coordinated movements due to ataxia.

V. Unknown.
X. Is used throughout after each number when weakness (grade 3 or more on pyramidal) interferes with testing.

Brain stem functions 0

4
5

. Normal.

. Signs only.

. Moderate nystagmus or other mild disability.

. Severe nystagmus, marked extra & weakness, or moderate disability of other cranial nerves.
. Marked dysarthria or other marked disability.

. Inability to swallow or speak.

V. Unknown.

Sensory functions

6.

0
1.
2

. Normal.

Vibration or figure-writing decrease only, in one or two limbs.

. Mild decrease in touch or pain or position sense, and/or moderate decrease in vibration in one or two limbs; or vibratory (c/s
figure writing) decrease alone in three or four limbs.

. Moderate decrease in touch or pain or position sense, and/or essentially lost vibration in one or two limbs; or mild decrease
in touch or pain and/or moderate decrease in all proprioceptive tests in three or four limbs.

. Marked decrease in touch or pain or loss of proprioception, alone or combined, in one or two limbs; or moderate decrease in
touch or pain and/or severe proprioceptive decrease in more than two limbs.

. Loss (essentially) of sensation in one or two limbs; or moderate decrease in touch or pain and/or loss of proprioception for

most of the body below the head.

Sensation essentially lost below the head.

V. Unknown.

Bowel and bladder 0
functions

AN AW~

. Normal.

. Mild urinary hesitancy, urgency, or retention.

. Moderate hesitancy, urgency, retention of bowel or bladder, or rare urinary incontinence.
. Frequent urinary incontinence.

. In need of almost constant catheterization.

. Loss of bladder function.

. Loss of bowel and bladder function.

V. Unknown.
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Appendix 5. Continued

Visual (or optic) 0. Normal.

functions 1. Scotoma with visual acuity (corrected) better than 20/30.
2. Worse eye with scotoma with maximal visual acuity (corrected) of 20/30 to 20/59.
3. Worse eye with large scotoma, or moderate decrease in fields, but with maximal visual acuity (corrected) of 20/60 to 20/99.
4. Worse eye with marked decrease of fields and maximal visual acuity (corrected) of 20/100 to 20/200; grade 3 plus maximal

acuity of better eye of 20/60 or less.

5. Worse eye with maximal visual acuity (cor rected) less than 20/200; grade 4 plus maximal acuity of better eye of 20/60 or less.
6. Grade 5 plus maximal visual acuity of better eye of 20/60 or less.
V. Unknown.
X. Is added to grades 0 to 6 for presence of temporal pallor.

Cerebral (or mental) 0. Normal.
functions 1. Mood alteration only (does not affect DSS score).
2. Mild decrease in mentation.
3. Moderate decrease in mentation.
4. Marked decrease in mentation (chronic brain syndrome-moderate).
5. Dementia or chronic brain syndrome-severe or incompetent.
V. Unknown.

Other functions 0. None.
1. Any other neurologic findings attributed to MS (specify).
V. Unknown.

Adapted from Kurtzke."”
DSS; Disability Status Scale, MS; multiple sclerosis.
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Appendix 6. Expanded disability status scale (EDSS)

EDSS step

Definition

0

1.0
1.5
2.0
2.5
3.0

35

4.0

4.5

5.0

55

6.0

6.5

7.0

7.5

8.0

8.5

9.0
9.5
10.0

Normal neurologic exam (all grade 0 in functional systems [FS]; cerebral grade 1 acceptable)

No disability, minimal signs in one FS (i.e., grade 1 excluding cerebral grade 1)

No disability minimal signs in more than one FS (more than one grade 1 excluding cerebral grade 1)
Minimal disability in one FS (one FS grade 2, others 0 or 1)

Minimal disability in two FS (two FS grade 2, others 0 or 1)

Moderate disability in one FS (one FS grade 3, others 0 or 1), or mild disability in three or four FS (three/four FS grade 2, others 0 or 1)
though fully ambulatory.

Fully ambulatory but with moderate disability in one FS (one grade 3) and one or two FS grade 2; or two FS grade 3; or five FS grade 2
(others 0 or 1).

Fully ambulatory without aid, self-sufficient, up and about some 12 hours a day despite relatively severe disability consisting of one FS grade
4 (others 0 or 1), or combinations of lesser grades exceeding limits of previous steps. Able to walk without aid or rest some 500 meters.

Fully ambulatory without aid, up and about much of the day, able to work a full day, may otherwise have some limitation of full activity or
require minimal assistance; characterized by relatively severe disability, usually consisting of one FS grade 4 (others 0 or 1) or
combinations of lesser grades exceeding limits of previous steps. Able to walk without aid or rest for some 300 meters.

Ambulatory without aid or rest for about 200 meters; disability severe enough to impair full daily activities (e.g., to work full day without
special provisions). (Usual FS equivalents are one grade 5 alone, others 0 or 1; or combina-tions of lesser grades usually exceeding
specifications for step 4.0.)

Ambulatory without aid or rest for about 100 meters; disability severe enough to preclude full daily activities. (Usual FS equivalents are
one grade 5 alone, others 0 or 1; or combinations of lesser grades usually exceeding those for step 4.0.)

Intermittent or unilateral constant assistance (cane, crutch, or brace) required to walk about 100 meters with or without resting. (Usual FS
equivalents are combinations with more than two FS grade 3+.)

Constant bilateral assistance (canes, crutches, or braces) required to walk about 20 meters without resting. (Usual FS equivalents are
combinations with more than two FS grade 3+.)

Unable to walk beyond about 5 meters even with aid, essentially restricted to wheelchair; wheels self in standard wheelchair and transfers
alone; up and about in w/c some 12 hours a day. (Usual FS equivalents are combinations with more than one FS grade 4+; very rarely,
pyramidal grade 5 alone.)

Unable to take more than a few steps; restricted to wheelchair; may need aid in transfer; wheels self but cannot carry on in standard
wheelchair a full day; may require motorized wheelchair. (Usual FS equivalents are combinations with more than one FS grade 4+)

Essentially restricted to bed or chair or perambulated in wheelchair, but may be out of bed itself much of the day; retains many self-care
functions; generally has effective use of arms. (Usual FS equivalents are combinations, generally grade 4+ in several systems.)

Essentially restricted to bed much of the day; has some effective use of arm(s); retains some self-care functions. (Usual FS equivalents are
combinations, generally 4+ in several systems.)

Helpless bed patient; can communicate and eat. (Usual FS equivalents are combinations, mostly grade 4+.)
Totally helpless bed patient; unable to communicate effectively or eat/swallow. (Usual FS equivalents are combinations, almost all grade 4+.)

Death due to MS

Adapted from Kurtzke."”
MS; multiple sclerosis, w/c; wheelchair.

Appendix 7. Modified Rankin Scale

Score Definition

0 No symptoms

1 No significant disability. Able to carry out all usual activities, despite some symptoms.

2 Slight disability. Able to look after own affairs without assistance, but unable to carry out all previous activities.

3 Moderate disability. Requires some help, but able to walk unassisted.

4 Moderately severe disability. Unable to attend to own bodily needs without assistance, and unable to walk unassisted.
5 Severe disability. Requires constant nursing care and attention, bedridden, incontinent.

6 Dead

Adapted from Wilson et al.”®
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Appendix 8. The Korean version of modified Barthel index (K-MBI)

S 4 A S(K-MBI) 4§72

1995 SHAH S&} COOPER Be] =4 AT
Hhe A4 ARG 913 IAE A FA 6

v 2] =5 913t the-2] X3 A= 19899 Journal of Clinical Epidemiology®]] =2 % ¢lc}.
=91 A2 F Y AHAE RS E 2 Awo] 7|28t 23& F7] 918 A2 Aol

1 2 3 4 5
B A g st = o} =] FeEY =50l 0] Ego} b3 A
R A Zagh S At - A7 das AH- 735
7} 21918 0 1 3 4 5
22351y 0 1 3 4 5
PAPNES ] 0 2 5 8 10
|HA g 0 2 5 8 10
At 027 0 2 5 8 10
2 917 0 2 5 8 10
gzd 0 2 5 8 10
2WzA 0 2 5 8 10
w3y 0 3 8 12 15
oz}t 0 1 3 4 5
o)z A ] o] & 0 3 8 12 15
¥ o 0 100
2. vt R 420] YukA Q1 AHE-A] 3
1 B3R A E AT 4 fle A 12 7ot vhd M= 0o st
2 B3 zpo| Al ALY hFE-S Aot A9, B o7t 2ol (A o H b o BAIZE Yl A= 28 BRI
3 B3Ao| A FFER X6tz A4, B AAE 7K F3517] 9o e FA7E B adt A= 302 BR3ich
4 B3Apo] oy AE HAR AR s A= 42 Rt
5 3] EHH O R A S AT 4= Y= Aol 52 BRI
Aol A =8 vt bE A9, 175 3 A 2 AR RS DA R SHA] Yt A o dAR

HakA) st

Adapted from Jung et al®

J Korean Neurol Assoc Volume 39 No. 2 Supplement 1, 2021 59



