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INTRODUCTIORN

Pain in the neck and upper limbs 1s one of the
commonest complaint of patients in middle and laterx
1ife. It was found that cervical spondylosis, as &
cause of this ccmplaint, 1s present in high proport-
ion of patients over the age of 50.

Cervical spondylosis, as agreed by most authors,
is a degenérative disease and it affeéts the spinal
cord and Toots secondly . The possible relationship
of spondylosis and spinal cord disease has been disc—
Lesed since many years, bub the exacy me chanism of its

production is not completely understood.

The aim of this work is to review the clinical and

radiological appearances in thosc casecs, and to discuss

different surgical and non surgical cechniques carried

out in our neurosurgical unit and pointing out to their

results.
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CHAPTER I

REVIEW OF LITERATURE
B BRYOLOGIC CONSIDERATTION,
arATOY OF 7HE CHRVICAL
VIRTEERAE & CORD
Biomechanics of the spinal
Column.
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REVIEW OF LITERATURE

L w

The first recorged descripyion of the interverteb-
ral disc was made by Vesaljus 1n 1855, He described
the difference begween the annulus fibrosus and the nuc~
lgus pulposus.

Details of the embryologic and stpuctural anatomy
followed after % centuries.

Between 1855 and 1880 came a whole series of pup-
lications by Virchaw, Von Tuschka, Remark and Lowe.

Thoir contributions ccnccrned the cnbryoiogy and
snatomy of Gthe 4disc, the development of The soine and
its components and the roilc of the fostal moluchord in
the formation of the intervertebral disc.

Blsberg in 1913 had culled attontion to the simil-
arity betweon the S0 callec chondrome 21: corhaln R vnal )
ucture of the intact intervertebral disc.

Elliot in 1926 was the first 1o Genaribe the conn~-
cction between radicular syaptoms and narrowing of the

intervertcbral foraminac in the corvical arci.
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Byron Stookey in 1927 described Lt oapguot ol com-
pressiocn oi the spinal cord by ventral oxoradural cer-
vigal chondromas. He misunderstood the wrecise patho-
logic nature of the lesion, but his description of the
¢linical finding is still the same till now.

Keyes and Compere published a literature in 19%2
apout the anatomy, embx&ology and patholosic uebtails of
the intervertebral disc.

This study was a confirmation and extension oy The st-
udies published DY Schmoral in 1927 and L3286,

In 19%4 Mixter and Bane put the last stoue in un-—
derstandins of this lesilon.

Tn 1945 Semaes and durphy publisned vtheir clasgilc
ohservatbion upon lesions of the cervical i1ntervertebral
dis¢. IU was their work which mads cledi cne Jreguency
of those leslions and which was describcd cerlore as scal-

enus anterior syndrome.

The present state of our knowledge of Uhe cervical

disc has been reacted by addlng many ot vhe winformations

by other workeIS.
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EEERYOLOGIC CLMsIlmBar Lo

The vertebral column develops arouns tne_notochord.
Alongside the notochord and the neural Gube the mescderm
lies in three longitudinal strips. Thab nearest Lhe
midline is the paraxial mesoderm, 10 becomes segmented
into masses of cells called mesodermal somites.

The somites produce 3
1. Sclerotome medially surrounding the novochord and
neural tube produclng the vertebrae and dura mater.

2, The myoGome produces the muscles of the body wall.

A series of cartilagenous rings appear in tThe meso=-
germal sheath, in each ring ossifies three centres to
form the centrum and the two halves ol Uhe neural axch
of a vertebra. wachn ring is formed by fusion of adjac~
ent halves of the original somite. Ihus the vertebra

lie in the intersegmental planes.
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The notochond which rcemains unchanged as & solid
card of uniform size is progressively compressed into
the regions of tho dense intorvertehzal discs. The
densc mesenchymal part of the annulus fibrosus becomes
markedly rcducced during condrification of the bodics
and the outor most rim of the disc persists.

As chondrification procccds (8%h. weck), thoe noto-
chord cclls arce squeczced oub from the vertebral bodics
and displaced into the intervertebral discs.

During this perioed soic mucoid degencration and
proliferation occur 1in +he nobtochiord cclls which then
forme Ghc nuclcous pulposus.

The annulus fibrosus is composcd histologically of
a mixturc of fibrous cartilage ond collagenous fibro-
us tissuc,

The nueloous pulposus is cemposed of ohondrold basQ—
philic matrix traversed by collagenous Tibriles somo—

timos contoining Stellate cells or vosiculated pallon

cclls which arc vestigeoal notochord.
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ANATOMY OF THE CERVICAL VERTEBRAR

From the third to the seventh the cervical vertebrae
have the same general features.

The body is small and is broader from side to side.
The pedicles project laterally as well as backward. The
vertebral foramen is large in proportion to the size of
the body and it is triangular in outline. The laminae
are long and narrow and are thinner above than below.
The spine is short and bifid.

The superior and inferior articular processes pro-
ject laterally at the junction of the pedicles and lam-—
inae, The transverse process is plerced by the foramen
transvefsorium.

4 small synovial joint is present on cach side bot-
woen the bevelled lateral border ond the projecting 1ip
of the upper surface of Tnc vertebra bolow .

The upper border of the lominoe and the lower part

of their anterior surfacces give abtachment to the ligo-
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montoe Slova.  The spines glve Atboeosacnt to the ligom-—
ontun nuchoe and to o numbor of the deep muscles ol the
hack of the nocke

The foramcn bransversorium tronsmits the vertebral
artery and veins and a plexus of sympoviietic nervo fibres.

mhe concavitics above and below The pediclos are
named the verbebral notchas ond these produce the inter—
vertebral foromina when The vertebrac arc articulated.
They bransmit the spinal ncrves and vesscls. The vert-
cbral bodics arc united by anterior and posterior long-
itudinal ligements and by intervertcobral discs.

The anberior longitudinal ligeacnt 1s o sTrong band
of fibres which cxbend along the anterior gurfaces of the
Bgdics of Thu voertobrac. It is bhickor and wuorrower
gppositc tho nodics of bthe vertebrac thon opposgite the
intervertebral Aisco. It is trixed o the discs and to

the morging of tho vortebral bodlis.
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The pestorior lopgitudinal ligament lics on the
posterior surfaccs of the bodics of the verbebrae with-
in the vertebral canal. It is scparated from the middlc
parts of thc bodics by the cmerging basi vertobral veins
which droin into the anterior intornal vertebral plexus.

The vascular supply of the disc

The vascular supply of the intervertebral disc has
clinical bearing to the cxplanation of changos which ocecur
in this important structurc.

Vesscls appear parallel to the notochord. 6thers
derived from the poriosteum, perictrate into whe cartila—
gonous plate and run in the dircction of tho nuclcous
pulposus; other veosscls cmerge from the vertebral bodics
and penetrats dircctly into the cartilagenous platcs.

Regression of tha vascular supply to the disc begins
shortly‘aftor birth and continucs progressively S0 That
at the age of 15 to 20 most of tho vesscls have proactic—

ally dis&ppcarod,
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The only source of nutrition to the disc is by
diffusion procoss from the cuanccllous vertebral bodics,

At about the 6th. month the notochord cells begin to
degenerate and clump together to form o mucolid core su-
rrounded by fibrous tissuc and hyaline cartilage cclls,

The nucleous pulposus repaing centrally situoated
in the corvical and thoracic regions whilc in the lumbar
rcgion it i1s somowhat posterior.

The fibrocartilagenous annulus fibrosus 1s heavicst
anteriorly and loterally while its postcrior aspect is
relatively weakor.

After the 3rd. decade of life the nuclcous pulposus
gradually is replacced by fibrous tissuc, loosing its
golatinous consistoncy.

The vascular supply of the vertebrac and cord 3

The arterial supply to the cervical vertebrac and
spinal cord and its coverings ars aorived from branches

of the verbebral arbery ascending cervical, docp cor-

vienl and oceipital arterics.
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Fach spinal artery enters through 1Ts corresponds-
ing intervertebral Toramen and aivide 1nto % branchec
supplying the vertebral arches, ligamentum tflava, spinal
nerve, cord and adjacent membranes and to the posterior
aspect of the vertebral bodies.

The venous supply of those strucbures is not acc-
ompanied by arteries and 1s without valves., It is form—
ed by large plexuses within and around the spinal column
exbending the entire length of the spine.

The intre spinal plexuses pass in the vertical dir-
ection as four large longitudinal veins two infront and
two behind the spinal cord.

The anterior internal plexuses consist of large velns
on the posterior surface of the vertebral bodles and in-
terversehbral fibrocartilage on either side of The post
erior longivwiinal ligament.

The posterior intcernal plexuscs arc situatcd on
cither oide of the midling in front of the verbcebral

arches and ligamentum flava. A scrics of venous chann-—
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