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IRTRODUCTION

This essay is submitted for partiasl fullfilment

of M. Sc. degree in orthopaedic surgery.

The aim of this report ig to study and evalumste
the snterior approach in the treatment of scoliosis
and it is hoped that this study would point out the

value of this approsch in treatment of scoliogis.

The esszy deala, gt first, with the configurs-
tional apatomy of the spine with special reference to
it'a anterior relations, movements and the factors

affecting it's stability.

Then the biomechanics of the spine is discussed
followed by the biomechanical changes occure with
scoljosig. The biomechanics following anterior ins-

trumentation is finally discussed.

The anterior approach to the different levels of
the vertebral column, the thoracic spine, the thora-
columbar spire and the lumbosacrel spine is discussed

in details.

Then the new instrumentation techniques applied

by Dwyer and Zielke are discussed in details. The
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description is started after the anterior exposure

of the desired level of the spine to bhe instrumented.

Posmible complications and how to be avoided,
evaluation of each technique and the advantages and

disadvantages are discussed,

Finally, we should like %o emphssize that the
anterior approach to the spine specislly with the
use of the new techniques of instrumentztion has
proved to be an excellent means of dealing with

scoliosis,.
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ANATOMY
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NORMAT, SPINAL ANATOMY

The normal spine is composed of 33 vertebrae,
gseparated by intervertebral disks superincumbent on each
other, that form the vertebral column. The entire column,
supporied upon the sacrum in verticel alignment, forms
four physiological curves. These four curves are termed
cervical and lumbar lordosis with the convexity anteriorly

and dorsal and sacral kyphosis with convexity posteriorly.

The erect stance is balanced upon an angled sacrum
that forms the lumbosacral angle with the horizontal plane.
The head must be well balanced above the sacrum 80 that a
plumb line visably passes through the ear, through the
shoulder joint, through the greater trochanter of the
femur, slightly anterior to the knee joint midline, and ends
anterior to the lateral malleolus. These are clinically
discernible surface landmarks, ( Fig. 1 ).

A similaer center of gravity when viewed enteriorly-
posteriorly should pass from the oceiput through the tip
of the coceyzx.

Stance in the erect position is considered static
end is termed posture, The erect body is intermittently
supported by ligamentous tissues end muscles with good
erect balance requiring that physiological ligamentous

support alternate with minimal isometric muscle contraction,
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- . Standing Posture: Center of Gravity. An anterlor-postetior view of the center of gravity (1&ft) should show th
plumb line decending from the occiput through the sacrum. A lateral view {middle and right} should showt
through the cervical verte

I'Pe plumb line passin
brae, through the shoulder of the dangling arm, posterior to the hip joint. anterior to the center of th
knee joint, and slightly anterior to the ankle lateral malleoli.

C

KYPHOSTS ~
'

mcreased

. The lumbar lordosis is exaggerated because of an
(L-S) angle.

increased lumbosacral '

( Fig. 1) From Rene Cailliet, Scoliosis s Diagnosis & Treatment.
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When the spine moves in any direction aeway from the bal-
anced erect stance, the direction and extent of movement
varies at various segments of the vertebral colunn. The
direction of movement is determined by the plane of the
posterior joints (facets), and the extent of motion is
limited by the joint capsules, intervertebrsl disks,

ligaments, and muscles. {( Pig. 2 ).

Movement of the lumbar spine is essentially that
of flexion-extension with little or no latersl motion or
rotation. Forward flexion consists essentially of slight
reversal of lordosis with some degree of excessive lordo-—
Sis possible with hyperextension. The direction of motion
of the lumbar spine is deteimined by the vertical sagittal
plane of the posterior articulations (facets), which are
in complete approximation on extension allowing no lateral
or rotatory motion.Slight forwerd flexion, which is rever-
sal of lumbar lordosis, permits the posterior facets to

separate, thus allowing some lateral and rotatory motion.

The adult thoracic spine has little or no alterat-
ion of the physiological kyphosis in forward flexion or
extension. The plane of the facets denies this motion
but allows lateral rotatory movement, Thus the vertebral
column on lateral and rotatory motion moves eggsentially
in the thoracic area. As the ribs attach and articulate

with the thoracic vertebrae, they also exert some limitation

.
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Anatomy of Vertebrae
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Head of rib
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Transverse process
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3rd and 4&th lumbar vertebrae (posterior 2spect) Inferior aricular process

( Pig. 2 ) From Hugo A. Keim, Clinical symposia vol. 30, 1978.
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of motion and range. Because 5} their attachment, when
there is abnormal motion or curving of the thoracic verteb-
ree, as in scoliosis, the ribs are simultaneously curved

to assume an abnormel motion and position.

The cervical spine has movement from the occiput to
the first thoracic vertebrs in &1l directions of flexion,
extengion, bilasteral rotation, or combinations thereof.
When viewed laterally the head should be held directly
above the plumb-line center of gravity, thus avoiding the
"forward head posture" and excessive dorssl kyphosis, or

fround back.".

The intervertebral disks constitute approximately
one quartier of the length of the vertebral columm and
function as hydraulic shock absorbers permitting compress-
ion and distortion. 1In their torsion facility they allow
flexion, extension, rotation, or combinetions of these
motions. The disks are essentially mucopolysaccharide
gelatinous tissue consisting of a central mass, the nucleus,

contained within an elasiic container, the annulus,

The annulus fibers connect around the entire peri-
phery of the vertebral end-plates and intertwine at appro-
ximately a 30° angle, By this arrangement, flexion, exten-
sion, and rotation motion is permitted and simltaneously
restricted. The nucleus, totally contained within the

, inner fibers of the annulus and between the opposing
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vertebral end-plates, is placed under pressure. The in-
tradurel pressure of the annulus is approximately one
atmosphere (15 kg/cm?) and is partielly responsitle for
the elongetion of the vertebrsl column, its length, its
flexibility, and maintenance of the ligamentous tension

that supports the column,

Externel pressure exerted upon the disk compresses
it, causing deformity ané allowing the vertebral bodies
to approximate. Release of the external Pressure zllows
the internsl nucleus pressure to again separate the verti-
ebral end-plates and restare the vertebral column length
and physiological curves. Flexion or extension forcesg
deform the nuclei, but release restores the erect curves.
The deformation of the nucleus is compression with maint-

enance of its cubic content. The annulus "bulges™ peri-
pherally.

Attrition of aging and repeated stresses cause
dehydration of both nucleus and annulus with fragmentation
of ennulus circumferentisl fibers. The vertebrae approxi-
mate and the longitudinal ligaments become slack. Asymme-
trical degeneration of the intervertebrsl disks can occur,

resulting in abnormal alignment of the vertebral column,

In the posterior aspect of the functional units of

Central Library - Ain Shams University



