SPINAL CORD

Dr. Kifah Alubaidy



Relevant anatomy




spinal cord level
bodies

Upper cervical
lower cervical
Upper thoracic
Lower thoracic
Lumber

Sacral

Coccygeal

(C1-4)
(C5-8)
(D1-6)
(D7-12)
(L1-5)
(S1-5)
(C1)

vertebral

same level
1 level higher
2 level higher
3 level higher
T10-T12
T12 - L1
L1




Relevant anatom

Grey Sensory nerve root
matter Impuises about bodily
sensations are carried
by sensory nerve fibres,
These converge to form
sensory roots at the
back of the spinal cord
Impulses are then con-
veyed to the brain via
nerve fibre tracts

White matter

Central canal
Cerebrospinal fluid fills
the central canal and
pravides nourishment to
nerve cells

Sensory root
ganglion
Each spinal nerve has
a darsal (posterior)
sensoey roat
ganglicn, which is a
cluster of nerve cell

. PR mater
Arachnold
——  Duwamater
|
| Mator nerve root
Bundies of fibres called
motor nerve roots leave
| Meninges the front of the spinal
The spinal cord is protected cord. The fibres conduct
by theoe layers of Subarachnoid impulses from the central
connective tissue called space nervous system to control
meninges. Additional voluntary movement and
protection is provided by tructure of spina involuntary processes
the cerebrospinal fluid S of Lo such as d:gyestm
circudating In the
subarachnoid space

8

Mlg(CIA)and
and neck movement (C2)

Heart rate (C4-6)
and shoulder movement (CS)
Wrist and elbow
movement (C6-7)

Hand and finger
movement (C7-T1)

| Sympathetic tone (T1-12)

and trunk stability (T2-12)

Ejaculation (T11-12)
and hip motion (L2)
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Relevant anatomy

Lateral corti i

Central canal

tract

F pinal tract

Lateral
tract

Vestibulospinal
tract

Spinal nerve

Medial
reticulospinal tract

Tectospinal tract Anterior median fissure - Sensory (ascending) tracts

Anterior - Motor (descending) tracts
corticospinal
tract



Relevant anatomyv

Spinal Cord Pathways

Ascending Descending
Posterior columns
Pathways Gracile fasciculus Pathways
f_ZCuneate fasciculus
Lateral
corticospinal
tract
Sacral
L | Lumbar
. alofa . AThoracic
spinothalamic Gervical
tract Vs . Anterior
Anterior ; :
. . corticospinal
spinothalamic it
tract
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Relevant anatomy

Dorsal root Dorsal horn (interneurons)
(sensory)

Dorsal root
ganglion

Somatic sensory neuron

Visceral sensory
neuron \

Visceral motor
neuron

Somatic motor neuron i

Spinal nerve Ventral root (motor)  Ventral horn
(motor neurons)
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Reflex arc

Pain receptor Cell body of
cells in skin ggir::}';gs:f assodc:'attion neuron
N Association
Pain \ | Cell body of e’ & | £ neuron
stimulus ~ Rl Sensoryneuron g € ——— /_Central canal
, LK 77~ Cell body of
Niariral took HY-1 .motor neuron
of spinal nerve Spinal cord
S Grey matter
Sensory neuron R R White matter
Direction | Direction
of impulse of impulse
| - " Muscles (effectors)




Reflex arc

Sensory (afferent) axon

/

Flexor
muscle

/

Motor (efferent)
axons

Interneuron




Reflex arc

Corticospinal tract
a-motor

fiber

Y-motor fiber

Lower thoracic
spinal cord

L5/S1

Neurones -

Inhibitory
internuncial
neurone

o=motor
neurong

{a spindle afferent

=motor fibre
(to spindle in
motor nerve)

ce=motor fibre
to muscle




Relevant anatomy




Relevant anatomy

X

D7

D8

D9

D10




Brown- Squared hemi-cord syndror *

Area of

Loss of pain,
tlemperature,

and light touch

on opposite side

Loss of moter function 2 3
and vibration, position,

and deep touch

sensation on same

side as the cord
damage




Intramedullary syndrome

Descending Tracts (Motor) Ascending Tracts (Sensory)

Doral Columns
(deep touch, propioception,
vibration)

Lateral Corticospinal
Tract (Motor)

Hand Motor Pathway
is central

Region of Central Cord Lateral Spinothalamic Tract

Syndrome (pain and temperture)
Lateral Corticospinal
Tract (Motor) Ventral Spinothalamic Tract

(light touch)



CENTRAL CORD LESION







Extra-medullary syndrome




Extra-medullary syndrome

FINDING INTRAMEDULLARY LESION EXTRAMEDULLARY LESION

RADICULAR PAIN Uncommon Common

VERTEBRAL PAIN Uncommon Common

FUNICULAR PAIN Common Less common
UMN SIGNS Late Early

Unusual, if present are

LMN SIGNS Prominent and diffuse
segmental

Contralateral loss of pain and
SENSORY INVOLVEMENT Disassociated sensory loss temperature with ipsilateral
loss of proprioception




L
Blood supply

Spinal cord blood supply

Posterior spinal
arteries

Posterior radicular artery
Anterior radicular artery

Segmental A
medullary artery ,A‘/ ——
Left

posterior

intercostal

artery

Segmental

spinal artery spinal al

www.clinicalexams.co.uk



Pain,
temperature Position, vibration,
and touch sense

Anterior
two-third
syndrome

Preserve
position
vibration
touch

cord damage

Loss of motor function
with preservation of
position, vibration, and
touch sense




eecos
Transverse Cord Lesion ese’
e All motor and sensory pathways f}\_-/‘.?
are either partially or completely =
interrupted ~.
v
)

maarect st o n Vs S5, G Motor loss
N B vibration & proprioception loss
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. B Pain and temperature loss



Relevant anatomy

Patterns of spinal cord disease

-Brown- Sequard hemicord syndrome
-Central cord syndrome
-Anterior two-third syndrome

-Intramedullary and extramedullary
syndrome



Spinal cord lesion
A level below which the sensory, motor, and autonomic
function were disturbed

The upper most level is localized by

segmental signs

* Hyperalgesia

Sensory * hyperpathia

 Fasciculation & atrophy

LOwer m Otor » weakness of the muscle innervated by the
segment

» diminished or absent deep tendon reflex

neuron sign




L
Signs below the lesion

» Weakness (Hemiplegia, paraplegia and tetraplegia)

Upper mOtOr « Spasticity ( increase tone )
neuron sign  [isdediies

» Babinski reflex : planter extension

» lack of sensation at a certain level
* hemisensory loss

- * urinary retention, constipation, ileus,
A U to nomic * hypothermia, hypotension, bradycardia




Level of the lesion

Localizing lesions by UMN vs. LMN

Lesion location Thoracic limbs Pelvic limbs
C1-C5 UMN UMN
C6-T2 LMN* UMN
T3-L3 Normal UMN
L4-S3 Normal LMN

- At any cervical level
- Ipsilateral Horner's syndrome & Lhermitte sign



Specific segmental signs
Near junction with medulla oblongata

Involvement of medullary centers

-Extensive : Quadriplegia +
Vasomotor and
respiratory collapse

-partial : Crural paresis

-Compression near the
foramen magnum
clockwise or anti —
clockwise paresis of limbs




Specific segmental signs
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Higher cervical C3-4

- Quadriplegia

- Respiratory paralysis

- Sensory level: Cervical
- Autonomic




Specific segmental signs

Cd

- Wasting of shoulder
muscle

- Quadriplegia and
sensory level

- Normal respiratory
function




Specific segmental signs

C6

[ Relative sparing of
shoulder movements

0 Wasting Biceps and
Brachioradialis

0 Loss of Biceps and
Brachioradialis reflexes

0 Lower limbs weakness
(paraplegia) Sensory level




Specific segmental signs

C7

® Wasting & weakness of
the finger and wrist
extensors

<% Absent Triceps reflex

< Lower limbs weakness
(paraplegia)

% Sensory level




Specific segmental signs

C8

-wasting hand muscles

-Weakness of the finger and
wrist flexion and loss of
finger flexor reflex

-Paraplegia and Sensory
level




Specific segmental sigfw

-Thoracic cord
Sensory level
Beevor's sign (Loss of

only lower abdominal reflex)

Medline back pain
Paraplegia




Specific segmental signs

L2-L4

- Weakness of flexion and
adduction of the thigh and
knee extension wasting of
anterior thigh

- Absent patellar reflex

- Absent cremastric reflex
(L1-L2)

- Babnisky extensor planter




Specific segmental signs

L5-S1

- Weakness of thigh
extension and
paralyze foot &
ankle

- Absent ankle reflex
-Sensory loss L5-S1




Specific segmental signs

Sacral cord & conus
medullaris
- Bladder & bowel dysfunction
Impotence
Saddle anesthesia
Absent balbocavernosus(S2-S4
Absent anal(S4-S5) reflexes




Specific segmental signs

Cauda equina
-Sever low back or radicular pain

-Asymmetric leg weakness &
sensory loss

-Variable areflexia

-Relative sparing of Bladder & bowel
function




L
Causes

Compressive

-Epidural, intradural, or intramedullary
neoplasm

-Epidural abscess
-Epidural hemorrhage
-Cervical spondylosis
-Herniated disc
-Trauma




L
Causes

Vascular
‘lschemia
-AVM

Inflammatory
-Transverse myelitis
-Multiple sclerosis
-vasculitis



L
Causes

Infections
-H simplex 2
-Bacterial
-Parasitic

Developmental
-Syringomyelia



Causes

Metabolic
-Subacute combined degeneration

Degenerative



L
Investigations

-Spine x-ray & CXR
‘MR
-CSF



Investigations Spine x-ray




Investigations MRI
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Investigations MRI




Compression of the spinal cord

-Commonest spinal cord emergency
-It is reversible in the early stage

-Clinically presented as a cute — chronic
extramedullary or Brown — sequard
syndrome



Compression of the spinal cord

Vertebral (80%)
Trauma
Intervertebral disc metastasis
(breast, prostate, bronchus)

Myeloma
B



Compression of the spinal cord

Meninges (15%)
Tumor

(Meningioma, neurofibroma
ependymoma, metastasis, lymphoma
leukemia)

Epidural abscess



L
Compression of the spinal cord
spinal cord (5%)

-Tumours
(Glioma, ependymoma, metastasis)



Compression of the spinal cord




e R ki BHE
Compression of the spinal cord

-Management

Surgical decompression
Radiotherapy



L
Transverse myelitis

Acute or subacute monophasic
inflammation of the spinal cord

40% antecedent infection or vaccination
No causative microorganism

An autoimmune reaction

1. Demylination (Multiple sclerosis)

2. vasculitis



Transverse myelitis

Clinical features
local neck or back pain
Asymmetric
parasthesia
Sensory loss
Motor weakness



Transverse myelitis
MRI

16T ACMROC
Ex: 6337

W:1046 L6523 V&2, 0 x 20 Ocm




Transverse myelitis
CSF

-Lymphocytic pleocytosis several hundred /
MicroL

-Protein normal or elevated
-Oligoclonal band (Multiple sclerosis)



L
Transverse myelitis

Treatment

-Methylprednisolone
-prednisolone



spondylosis

Cervical

-Degeneration of the
Intervertebral disc &
secondary
osteoarthrosis

-Mainly C6, C7, &C5
radiculopathy

-Myelopathy
(compression or ant.
spinal artery occlusion)

p— 4
Root Irritation, Cau S,g.d:
‘to, Spinal Disc Problems

Spinal Cord

Pinched
Nerve

Herinated
Disc

ePainAssist.com



spondylosis Cervical Myelopathy




spondylosis

Lumber

Lumbago ( recurrent
low back pain)
Mainly S1, L5, & L4
radiculopathy

streetSIe co ‘k‘
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/
/
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L
spondylosis
Management
-Bed rest

-Back strengthening exercises
-Local anesthesia or steroid injection



L
spondylosis
Management
- Surgical decompression
conservative failure
progressive

central disc prolepse
sphincter disturbance

=



syringomyelia

Fluid —filled cavit
near the center
of spinal cord
due to CSF flow
obstruction

Congenital (Chiari
type | malformation)

Basal arachnoiditis
trauma




syringomyelia

Age 20 — 40
Slowly progressive neck & shoulder pain
Central cord syndrome

1. Pain & temperature sensory loss in the upper
limbs as hemicape

Atrophic lesions (painless ulcers) in the UL
LMN signs in the UL & UMN in the LL



L
syringomyelia

Associated anomalies
-Kyphoscoliosis

-Pes cavus

-Spina bifida
-syringobulbia

Management Surgical decompression



