(spine, vertebral column): 33 24 (7C, 12T,5L)
9(5S,4Co)

(spina cord): (spina tract)
(spina neuron)

(intervertebral foramen) (spina nerve)

Pyramidal tract:
Motor cortex----> Decussate at medulla
----> Lateral corticospina tract----> Anterior horn

Sensory pathway:
Skin---> Dorsal root---> Spinal decussation
---> Lateral spinothalamic tract---> Thalamus-> Cortex

cauda equina
Fetal age of 12 weeks: the end of sacrum
At birth: L3 vertebra, Adulthood: between L1 and L2 vertebra

(spinal cord dysfunction)
(traumatic spina cord injury, SCI)
(nontraumatic spinal cord disease)

(ASIA)
1996 (International



Standards for Neurological and Functiona Classification of Spina Cord
Injury)
(key muscles)
28

ASIA IMPAIRMENT SCALE

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.

[

[1 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 is normal

CLINICAL SYNDROMES

Central Cord
Brown-Sequard
Anterior Cord
Conus Medullaris
Cauda Equina

L10]

N

Key Muscles Neurological level
Diaphragm C34,5
Deltoid, Biceps C5,6
ECR C6,7
Triceps brachii C6,7,8
Quadriceps L34



Tibialis anteriors L4,5

Big toe extensors L5S1
Anal sphincter S2,3,4
Sensory area Neurological level

Acromioclavicular area C4
Anterolateral shoulder C5

Thumb C6
Middle finger C7
Little finger C8
Medial arm T1
Nippleline T4
Umbilicus T10
Pubis T12
Medial thigh L2
Medial knee L3
Medial ankle L4
Dorsum of foot L5
Lateral foot S1
(sacral sparing)

1.Sacral sparing is a useful sign of preservation of distal function, which may
indicates the incompleteness of the neurologic lesion and portend a more
favorable prognosis.
2. Sacral motor testing
aVoluntary flexion of the great toe (flexor halucis longus, tibia nerve,
L5.51.2)
b.Voluntary anal contraction (external anal sphincter, inferior rectal nerve
from pudenda nerve, S2.3.4; puborectalis, perinea branch of 4th sacral
nerve)
3. Sacral sensory testing
a. Perianal sensation (inferior rectal nerve from pudendal nerve, S2.3.4)
b. Sensation of the glans penis or the clitoris (dorsal nerve from pudendal
nerve, S3)
4. Sacral reflex testing
a. Bulbocavernosus reflex ( perineal nerve from pudendal nerve, S2.3.4)
b. Superficia anal reflex (inferior rectal nerve from pudendal nerve, S2.3.4)



(ASIA Impairment Scale)

(tetraplegia)

(paraplegia)

(medical management)
(methylprednisolone sodium

succinate, SPSS)

15 30mg/kg 45
5.4mg/kg/hr 23
47
(stabilization) (surgical intervention)

o U A W N

(spinal shock)

1. Absent motor reflexes:



Flaccid Muscles
Absent Tendon Reflexes

2. Absent sympathetic reflexes
Bradycardia
Arteriolar vasodilatation
Cutaneous vasodilatation

Venodilatation
Achillis tendon reflex

Patella tendon reflex

(orthostatic hypotension)

€Y
)
€)

(neurogenic bladder)



€D (Spastic neurogenic bladder

dysfunction)
(2) (Flaccid neurogenic bladder

dysfunction)

conus medullaris cauda equina
2.

)
anal stretch
spasticity

(2)
3)
4)

(neurogenic bowel)

(UMN neurogenic bowel)



(LMN neurogenic bowel)

(autonomic dysreflexia hyperreflexia)

A W DN P

(adalat nitroglycerine apresoline)

(pressure sore)

(spasticity)

Baclofen Diazepam Dantrolene

(syringomyelia)

(heterotopic ossification)



16-53

Disodium
etidronate

Medical rehabilitation
Educational rehabilitation
Vocational rehabilitation

Social rehabilitation



