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OVERVIEW
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The Vertebral column consists of o f |
33 vertebrae: 7 cervical, 12 : =
thoracic, 5 Ilumbar, 5 sacral i o\
(fused to form the sacrum), and 4 } A .
coccygeal (the lower 3 are fused) P T |

Spinal cord proper ends at L1 in . -
adult, and the remaining spinal L =
nerves, seeking their | = @ e T
intervertebral foramen of exit B o\
form the cauda equina. DR R S g re—

Subarachnoid space ends at S2. | 5 &

25 vereog: £ C 12T, SL, 2/ = &
5S , uloyseal.. : N




Overview

The vertebrae from C2 to S1 articulate with each other by two
types of joints:

e Facet joint

O Synovial joint between superior and inferior articular
processes.

* |Intervertebral disc

O Cartilaginous joint between the vertebral bodies, it works as
a shock absorber. The disc consists of;

l. Annulus fibrosus: fibrous ,tough, outer layer.

ll. Nucleus pulposus: gelatinous part, with 80% water,
which decreases with aging. —> S\vwocx  obserioer.
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The intervertebral disc: 1, nucleus; 2, annulus; 3,
cartilaginous endplate; 4, anterior longitudinal ligament;
5, posterior longitudinal ligament.




OVERVIEW

?]Vertebrae are.also _stabilized by

ne roliowing ligaments.

oAnterior longitudinal ligament
oPosterior longitudinal ligament

oLigamentum flavum: between
the laminae (The strongest lig.)

olnterspinus ligament: between
the inner surface of the spinous

processes.
oSupraspinous ligament:

between the tips of the spinous

Processes.

olntertransverse ligament:
between the transverse
processes.

Ligamentum Flavum

Aintertransverse
Ligament

InterspinoC
Ligamenty

Supraspinous

Ligament Anterior

Longitudinal
Ligament



Degenerative Diseases of The Spine

a general term that covers many types of
conditions involve the gradual loss of normal
structure and function of the spine over time.
This kind of spinal problems is usually a part

of the normal aging process.

many people are more prone to spinal
problems than others, like those who have:

Infections, tumors, muscle strains, or arthritis .




DEGENERATIVE DISEASES OF THE

SPINE

1. Degeneration of the disc : (process of
dehydration )

The intervertebral discs are composed of 90% water , with age the
water content decreases thus the elasticity will decrease and this
will increase the tendency for disc prolapse .

2. Facet joint prolapsed : they are synovial joints so they
dehydrate with age .

3.Ligament degeneration : the ligament become
hypertrophied causing pressure on spinal cord and nerve root or
thecal sac .




DEGENERATIVE DISEASES OF THE
SPINE

4. Bone degeneration : osteophyte formation , when they

present on the posterior side they cause more symptoms
than anterior .

5.Spondylolysis : associated with pars interarticularis
fracture.

6.Spondylolithiasis : appears on oblique view X-ray as
(decapitated scoty dog appearance ).




Intervertebral Disc degeneration

 Many factors including aging, induce changes in the
biochemical and structural formation of the intervertebral
discs, such as decreasing its water-binding capacity. The
water content decreases down to 70%.

* Development of annular tears in the annulus fibrosus due
to weakness allows nucleus pulposus to prolapse into the
defects.

Degenerative Disk Disease

Terminology

Protrusion

Free
Fragment
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= \M/ rge Protrusion Extrusion
NORMAL DISC NUCLEAR HERNIATION DISC PROTRUSION 8¢ ) ’ ]
(DISC BULGE)



Normal disc Hermated disc

Spinal canal Compressed
nerve root

LOOKING AT THE BONES FROM THE TOP




of SPINE CONDITIONS

Types: -sirersve

S COSE. -

-

1. Cervical Disc Prolapse o Vo DML
. . . ‘,- - Degenerative

2. Cervical Spondylosis (desnemrive) T A S Disc
.‘ g Bulging Disc

3. Thoracic Disc Herniation

‘4\' "/ . Hermiated Disc

v

4. Lumbar Disc Prolapse
most common
5. 4.Lumbar Stenosis

e

.
,
‘

.
f
A
v Disc Degeneration

6. 5.Lumbar ‘ Deg

Spondylolisthesis ' Osteophyte formation

Thinning Disc




Cervical disc erniation is a

condition in which the ifiner

of the disc
escapes

Outer, fibrous ring causing a
of the spinal cord

or the




Cervical Disc Prolapse

’JLess common than disc prolapse in the lumbar area.

?[The disc prolapse occurs most frequently at the C6/7
(70% ) level because they are most mobile and at the C5/6 level

(20%).

Disc prolapse above these levels and at the C7/T1 level
IS much less common.

= Physical exam
leads you to the
level of the disc .




Cervical Disc

7] The cervical disc prolapse is USLE"! i?t!ea pse

posterolateral direction, because the strong

T N~ ‘,_
posterior longitudinal ligament prevents direct :
posterior herniation. \

The posterolateral disc herniation will cause
compression of the adjacent nerve root as it
enters and passes through the intervertebral
neural foramen causing “Radiculopathy” .

If the cervical disc herniates posteriorly,
causing compression on the adjacent cervical
spinal cord, It’s a neurosurgical emergency.




CERVICAL DISC PROLAPSE
CAUSES

7’Repetitive cervical stress .

Trauma.

"Heavy lifting.

"Prolonged sedentary position.

"Whiplash accidents (Neck strain). mmmam*oe
cecvicak SPibe:

7Frequent acceleration/deceleration.
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Patients may find relief by:

* Applying ice or heat.

e Using medications to control pain and inflammation
(NSAIDs).

 Exercising the neck and shoulder areas (alone or with the

help of a professional familiar with neck conditions) to
relieve stiffness and maintain flexibility.

* Use of a cervical collar, cervical pillows or
neck traction may also be recommended
to stabilize the neck and improve neck
alignment.




Conservative treatment is the 15t choice, except in two
cases we do surgery

1. Myelopathy dived inpwy o8 spined corel

2. If red flags are present

&Q If conservative

treatment fails we
go for surgery

@




The two most commonly performed operations

for cervical disc prolapse are:

1)Cervical foraminotomy with excision of the disc
prolapse.

2)Anterior cervical discectomy, with subsequent fusion.

Removal of

Fusion herniation



CERVICAL
SPONDYLOSIS
Cervical spondylosis is a
degenerative arthritic
process involving the
cervical spine and affecting
the intervertebral disc,

facet joints and vertebral
bodies.




PATHOLOGIC CHANGES

?The degenerative process occurs in most cases largely
as a result of the inevitable stresses and traumas that
occur to the cervical spine as a result of the normal
activities of daily living.

?[The spondylitic process may cause narrowing of the
spinal canal as a result of osteophyte formation,
particularly the formation of hypertrophic bony ridges at
the anterior intervertebral spaces of the spinal canal and
hypertrophy of the ligamentam_flavum. This may result
in compression of the spinal cord. Such compression is
maximal during hyperextension of the neck and may
cause “cervical myelopathy”, here it can affect not only
the arms, but the legs as well.

@



RISK FACTORS

Major: Aging, By age 60, most women and men show
signs of cervical spondylosis on x-ray without
symptoms.

Other factors:

Past neck injury (often several years ago).
Severe arthritis.

Past spine surgery.




CLINICAL
MANIFESTATIONS
 Symptoms often develop slowly over time, but may start
suddenly.
e Common symptoms are:
1.Neck pain (may radiate to the arms or shoulder).

2.Neck stiffness that gets worse over time.

3.Loss of sensation or abnormal sensations in the
shoulders, arms, or (rarely) legs.

4 Weakness of the arms or (rarely) legs.
5.Headaches, particularly in the back of the head.
e Less common symptoms are:

6.Loss of balance

7.Loss of control over the bladder or bowels (if spinal
cord is compressed). @




The clinical features are similar to the neuralgia caused
by an acute soft disc prolapse, in that the pain radiates
diffusely into the periscapular area and shoulder,
numbness and tingling in the appropriate dermatome
distribution, and weakness of the arm are present also.

Although the clinical features may be almost
indistinguishable from those due to an acute soft disc
prolapse, the process is usually not as acute and the
patient often has a history of intermittent or chronic 4
pain.

Wasting of a muscle group in the appropriate nerve
root distribution is more common because of the longer
history, but the examination findings will otherwise be
similar to those seen with an acute soft disc protrusion.

(=)



Degenerative Changes:
Cervical Spine

Narrow
disc space




CERVICAL SPONDYLOTIC
MYELOPATHY (CSM

?]Cervical spondylosis is the most common cause of myelopathy in
patients > 55 yrs of age.

?]Cervical spondylotic myelopathy (CSM) develops in almost all
patients with < 30% narrowing of the cross-sectional area of the
cervical spinal canal (although some patients with severe cord
compression do not have myelopathy).







TREATME
NT
?Several medications may be used together during

the first phase of treatment to address both pain
and inflammation.

7JAcetaminophen : Mild pain.
?Non-steroidal anti-inflammatory drugs (NSAIDs).

7Muscle relaxants: Medications such as

cyclobenzaprine or carisoprodol can also be used
in the case of painful muscle spasms.

?ICortisone injections to specific areas of the
spine.
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TREATMENT
PHYSICAL THERAPY

Heat

Superficial heat modalities:

1)Infrared :

The patient should be positioned 20 inches
from the source.

Treatment time should be 15-20 minutes.

2)Hot packs:
Treatment time should be 20-30 min.




LIFE STYLE

Don’t maintain the position of the neck for long
periods so TAKE BREAKS when driving,
watching TV or working on a computer .

Avoid watching TV from one side.

Exercise regularly.




INDICATIONS FOR

SURGERY
1. Severe pain that does not settle with
conservative treatment over 2-3 weeks.

2. Chronic or recurrent pain.

ve2t ‘3. Progressive weakness in the arm
2% which causes functional disability.




THORACIC DISC
HERNIATION

The majority of the thoracic disc
herniation is asymptomatic, or the
patient presents with nonspecific
symptoms like chest wall pain,
epigastric pain, upper extremity
pain, and sometimes, a pain in the
groin or the lower extremlty




THORACIC DISC HERNIATION

e Usually occur at or below T8 (the more mobile portion of the
thoracic spine)

* Frequently calcified .-. get CT through disc (may affect choice of
surgical approach)

* Primary indications for surgery: refractory pain, progressive
myelopathy.

* 80% occur between the 3rd and 5th decades.
A history of trauma may be elicited in 25% of cases.

* Most common symptoms: pain (60%), sensory changes (23%),
motor changes (18%).

* With thoracic radiculopathy, pain and sensory disturbance is in a
band-like distribution radiating anteriorly and inferiorly along the
involved root's dermatome.

* Motor involvement is difficult to document.
\§3 o TAC A ~Sis <3 K akelowmved EHAER s g ap (@)
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About 75% of total spinal
movement & of lumbar
flexion—extension occurs at
the lumbosacral junction
(L5/S1), 20% at (L4/L5)
level and 5% at upper
lumbar levels.

Consequently, about 90%
of lumbar disc prolapses
occur at the lower two
lumbar levels;

-The most frequently
affected disc is at L5/S1
level.

nnAAL AR 4. LR LSRR W LW AN m B B RN AI




\J exreboe ndc . . .
3B, Disc prolapse is usually in

Normal anatomy Hemiated sk a posterolateral direction,
as the posterior
longitudinal ligament

|
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| | Less frequently the disc
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Lateral disc prolapse will
cause compression of the
nerve root passing below
the pedicle of the vertebra
above the disc prolapse.

Central prolapse
compresses the Cauda

equina.
(remember the spinal

CENTRAL POSTEROLATERAL LATERAL

\&/




Fig. 13.1 The diagram shows (a) a posterolateral
lumbar disc proplapse causing compression of lumbar
nerve root passing across the disc to enter the neural

canal below the pedicle and (b) a lateral disc prolapse
causing compression of the nerve root passing beneath

the pedicle above the disc prolapse.



CLINICAL FEATURES OF DISC PROLAPSE

[IThis type of pain is called sciatica, which is the
clinical description of pain in the leg due to
lumbosacral nerve root compression which is
usually in the distribution of the sciatic nerve.

Table 13.1 Causesofsciatica

‘Lumbar spondylosis (osteophyte)
Lumbar canal stenosis (lateral recess)
Lumbar spondylolisthesis
Candaequinatumours)(c.g. ependymoma)
Pélvic tumours (e.g. rectal carcinoma)
Spinal arteriovenous malformation (rare)




The patient suffering from sciatica
will be in obvious discomfort, which
will be reflected by movements and
posture when lying

supine.

The patient lies tilted, usually to the
side opposite to the sciatica, with the
affected hip and knee slightly flexed
taking pressure off the stretched
nerve.

The pain is worse on movement,
coughing, sneezing or straining.
Although back pain may be present,

the important feature is the pain
which radiates down the leg in the
distribution of the affected nerve.




PHYSICAL
EXAMINATION

* |nspection:
a.Scoliosis with the concavity
to the side of the herniation.

b.Loss of lumbar lordosis
c.Muscle spasm
.d. Dystrophic skin changes.

 Palpation:
Local tenderness

o Lumba_r movement
restriction




"Special Tests:

1) ( ) :Raising the leg (
d i e o

Sy

2)  Ther, - GERSHNGSIGD ( perforn SLR ) ther flex knee and sequezee

2) Valex Test: Pain increases on pressing the buttocks or the sciatic
nerve

«) FeoraINEREISHBtenTast. (i< o L1l

The knee is passively flexed to the thigh and the hip is passively
extended; the test is positive if the patient experiences anterior thigh
pain.




JENTRAL DISK

ROLAPSE
AUDA EQUINA
NDROME)




It's a compression of the thecal sac below L1/L2, causing a sort
of lower motor neuron lesion bilaterally (one side is often more

affected ) . *% cou e E,Cl,uu'.m SymMmpPlom —rudinge Yekenkiow
before uring inconvinewmce- J
L‘ Lowe- VAN NEAVOY\L. / [Qove S\jvv\pC\kV\JJ:';C.

N eI ove(flow in@nrinance £ BB T 5 QLI
Symptoms: s o pegla (s bladdeo

1. Low back pain wane rekearion  en  incowkiveunce

2. Acute or chronic pain radiating to the leg (Bilateral down the
back of the thigh, may disappear with the onset of paralysis).

3. Unilateral or bilateral lower extremity motor and/or sensory
abnormality

4. Bowel and/or bladder dysfunction

-Bladder dysfunction may present as incontinence, but often
presents earlier as difficulty starting or stopping a stream of

urine. - Selucu. A SHwlbanceg +iwa porense - @




CAUDA EQUINA
SYNDROME
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nerve roots
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Lumbar Canal
Stenosis
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The stenosis of the lumbar canal may involve:
a) reduction of the sagittal diameter of the canal
b) narrowing of the ‘lateral recess’

c) stenosis of the neural foramen.

The pathology is frequently due to a combination of:

- Congenital canal stenosis

- Degenerative pathology, such as lumbar spondylosis with
osteophyte formation & degenerative Spondylolisthesis (L4/L5).

7 The most frequently affected levels are L4/5 and L3/4.
The lumbosacral level may be involved, but this is less common

AP Normal Mild Moderate Severe

diameter 12-16 mm <12 mm <10 mm <8 mm
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Clinical Features

pain radiating diffusely into the legs,

ly when standing or walking. it is usually

i sitting and patients often adopt a posture
he body forward when walking to help
jscomfort.

be similar to that of vascular occlusive

key feature is the presence of pain
i{ g only.
i B

en complains of weakness and diffuse
jating down the legs. Called
dication
-Patient prese
( which IS pai
by ch gp
' t




Investigations

Myelography: show marked
indentation of the contrast
column and, if the stenosis is
severe, there may be a complete
block.

High-quality CT scan and MRI

Interpediculate distance (IPD):
The transverse diameter of the
spinal canal. On plain AP x-ray
of lumbar spine, an IPD <25 mm
suggests stenosis.




Laminectomy
Hetore procedure Atter procedure

.\‘

N v 1
longer pinched |

Ntarve
plnched

-~
Entlres Jgminy
removed

The eenlire lamimna is remowved
from thec affccted vertecbra.

| Management

Lumbar canal stenosis does not
respond to conservative treatment,
and surgery is almost invariably
successful in relieving the
symptoms.

' [ The operation consists of a

decompressive lumbar
laminectomy extending over the
whole region of the stenosis with
decompression of the lumbar
nerve roots.




| Spondylolisthesis

1




It is slippage of one vertebral body over another.
f)More commonly between L4/L5 , L5/S1.

[#1t is the most common cause of back pain in adolescents but most
cases are asymptomatic.

Broken
Bone
Spondylolisthesis

A bone in the lower
back slips out of place.

Broken Bone
Shown From Above

‘PanIasal SIBU ||Y LUIICIHSPIN
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SPON DYLOLYSIS e

?|'pars interarticularis’, is a small length of
bone that joins the facet joints of one
vertebra to the facet joints of the
vertebra below it. There is a pars
interarticularis on each side of the
vertebrae at the back of the spine.

vertebra

facet joint

pars

interarticularis ?fracture in the bone that connects the

facet joints and they become separated
is called “Spondylolysis”.

sacrum

?]About 80% of pars defects occur on
both sides of the vertebra (bilateral)

intervertebral disc More than 85% of pars defects are @
found in the L5 vertebrae



Interarticularis | Spondylolysis  \_
~ (Stress fracture in the -
Pars Interarticularis) Spondylolisthesis
(Stress fracture and

sliding of vertebra)



PRESENTATION OF
SPONDYLOLITHESIS

flLow back pain:

) Begins with the growth spurt of adolescence.

@F
ESpinal claudication:

) The pain is related to activity, walking, or prolonged standing.
It improves with rest, either setting or lying down.

ISensory loss.
fLeg weakness.




Diagnosis:
7] Plain lumbar spine X
-ray:

] On the lateral view the
slip is clearly seen.

@ MR

Helpful in demonstrating
the degree of nerve
compression.

Lumbar myelogram.
Post-myelographic CT:
Helpful in planning surgical
treatment.




Scotty dog (in spondylolisthesis, it seems
there is a fracture across the neck of the

scotty dog). oo\ e e




Treatment

f Conservative

] Rest.

7] Physical therapy

7] Analgesia

7] Anti-Inflammatory drugs

7] Epidural Steroid Injection
(cortisone) is used for patients
who suffer from numbness,
tingling and even on pain in th
lower extremities

. [If failed :

. *Surgery involves : a laminectomy to
decompress the neural structures an
spinal fusion to prevent instability.
(Laminectomy should be done if ther
lumbar canal stenosis or nerve root
compression )
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