\*\”@J‘{\t

AIN SHAME UNIVERSITY
FACULTY OF MEDICINE.

Surgical treatment oI paralvtic scoliosis

Essay

Submitted in partial fulfilment for MSc degree in orthopaedics

Presented by : Emam Muhammad Abdel Razek. (M.B., B CE.)
Supervised by : Prof.Dr.Muhammad Bamed Flghawaby
Prof. cf orthop. surg,. -

Ain Shams Univer.

o ' —1{ o
=N 1‘5\'\E R

Dr. Safia Sayed Ibrahim. Dr. Youssry Mousa.
Consiltant of physical medicine. Iecturer of orthop.surg.
Physical medicine and Polio. Institute, Ain Shams University .
Embaba.

198¢

Central Library - Ain Shams University



ACKXNOWLEDGEMENT -

I am greatly indebted tc prof. Dr. Muhamad
Elghawaby, Dr. Safia Ibrghim, Dr. Yossry Mousa
for a number of useful suggestions, for their
patience, guidance and Constructive assistance
that they displayed during all the period of my
working. They gave me much of their time, Knowledge
and fruitful advice, Their careful reading,valuable
Comments, and encouragement were all in valuable .
T wish also to express my deep appreciation to
prof. Dr. Mamdouh Eefny; Head of orthopaedic
Department of Ain Shams University and to all the

wmenbers of the staff.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



o

sk

CONTENTS

Historical review... ..ot iniiinnnnernns.
Anatomy and growth of the spine...............
Bicmechaniecs of normal,scoliotiec spine........
Aeticlogy, terminology and classificaticns....
= ol o T T
Diagnosis. ittt e i ii e et sttt
Treatment. v ot e vniorcamcnnrcrronnnonassnnens
Complications...cu.ieireinnnnns et e e ee
Summary L....eee.. S e s et e
Fq=l o o =Y o Lo = = R

Arzbic SUMMATY .. cvvv i in v iaronanas e

1586

Central Library - Ain Shams University

223



CHAFTER I

Fistsoriral feview

Central Library - Ain Shams University



(1) BISTORICAL REVIEW

"

Scoliosis (from the Greak word "Skolios' meaning
(twisting) is by definition a three dimensional deformity
which is tradionallv studied and measured in one plane
only (Foughton, G.R. 1984).It is adisease known through-
hout most of the recorded history, and it has stimulated
innumerable attempts at treatment from the time of Eippo-
crates to the present day in a desire to alleviate such a
deforming condition. (James, J.TI.P. 1967) 3B.C. gimilarly,
Hippocratic manuscripts refer to the association between
spinal disease and deformity and paralysis. A notable
figure was (Robert Chessber) of Leicesters hire (c.1751)
who treated spinal deformities by first relaxing contrac-
ted or spastic muscles by fomentation, friction, and
machinary. To large extent this is what we do today. (In
1646 Hildanus) Fig. 1 illustrated a scoliotic spine,

and in (1707 Merg) observed the Dresence of vertebral rota-
tion in scoliosis and attributed this to unequal muscle
lenght. ( In 1836 Stromver) attributed lateral curvature
to asymmetric rib pressure secondary to weakness of the
respiratory muscles and (Hauter 1862) thought that unecual
growth of the spirne and the thorax was the cause. (In 1872
Dravas)attributed scolicsis to asymetrical muscle growth
and (Enlenberg 1876)considered scolicsis to be due to

unequal action of back muscle. Many techniques of

-
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correction which date from the time ¢ Hippocrate had ro
chance cf vielding a gcod-long tern results until (Russle
Hibbs 1911) introduced spinal fusion as a mean of immobili-
zing vertebrae in a fixed position (Dicksomn, et al.,1984a).
This was done but without correcticn {(James J.I.P,1867),
and it is performed for the first time in XNew York ortho-
paedic hospital on June 23, 1914 (Mce, et al 1980). The
use of Fascial grafts described by (Lowman 1873) for the
treatment of paralytic scoliosis has almost ceased, the
effect upon scoliosis is extreemly doubtful (Jame ,J.I.P.
1567). Since the mid 1940's Risser types cof wedging
plaster correction followed by a posterior Fusion includ-
ing long term immobilization was the method of treatment

(Eirsch, C. 1973). Then, (In 1955, Allan) Pioneerecd two

rt

eckniques using rods and are technically wuch less cevel-
oped than karrington instrumentation. (Allan) was devised

the first lonmgitudinal tension apparatus and was developed

e

by (Kaswin). Then the most commonly used is that of
Harrington (Roaf, R. 1977). The Earrington instrumentaticn
procedure which was first reported in 1962, and then
medified through 1968 represents z remarkable progress made
in the last few decades by using a distraction rod on the
concave side of the curve (Dickson, J.E., and Earringtorn,
P.R. 1673).(Roaf, R. 1963) has practised lateral epiphvyse-
cdesis. His belief's that the curve will straighten if

the epiphvses are fixed or excised on the convex side,
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leaving the concave side to continue its growth slowly

and correct the curve. Recently in 1966 he has describecd

2 modified operation, anterolateral epiphyseodesis is

now done to overcome the lorcdesis considered to te present
anc to be a precursor of the curvature (Jazmes, J.1.P.
1967). The present goal for the operative treatment of
scoliosis are partial correction and stabilization of

the corrected spine by arthrodesis.

Tn 1960s Dwver has been developed anc clinically
realized the principle of V.D.S.'ventral derotation
spondvlodesis' and the disadvantage of this method have

become obvious to Dwyer himself.

The elastic connecticn cf the Dwyer's implants was
prcne to breakage of the cable or screws with subsequen:
pseudoarthrosis and loss of correction. (Griss, P.,Harms,

J. and Zielke, K. 1984).

In recent years anterior approach to the gpinal
column have become to play an important role in the
management of scoliosis and it is mcre widely appreaciated
(Bradford, D.S. 1984). Now most auther accept the use of
Dwyer instrumentaticn in peralytic sceliosis, (Louls,C.H.

1982).
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In August (1967 Dr. Luque) evelved to L-Shaped ro
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attached to the spine at every segment by sublaminar wi:
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segmental spina’ instrumentaticn is the msot recent, widely
accepted technique for internal fixation of the spine.

(Allen, B.L.Jr. 1984}.

The concept of securing a metal rod to the spine with
wires is not new, but remazined ncon competitive with other
systems of instrumentation until (Lugue and Cardeso 1977)
refined the tendique. Dr. Eduardo Luque and his collaegues
began the use of sublaminar wires passed around the Harzi-
ngton rod to strengthen fixation of the spine (luque,

E.R. 1982).

A mew technicue used as a method of pelvic fixation
of Lower Lumber paralytic scoliosis associated with pelvie
opliquity is the Galveston technigque. This was initiated
by Dr. Luque who had used an L-rod instrumentaticn, Aller
and Ferguson had evolved it, to be with a triangular base,
and transverse bar (Allen, B.L. and Fergusorn, R.L. 1984),
This brief history shows that there are nc new ideas, but
new techniques of investigations and surgical treatment
enable one to apply the old ideas in a more effective way,
Above all, modern emphasis is on the early detection and

preventionof the disease (Roaf, R, "1977").
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(I1) ANATOMY OF THE SPINE
THE VERTEBRAL CCLUMN

It is the backbecne which serve a double function o=

support and propulsion (last, R.J. "1878"]). It comprise

¥}

great strength with great flexibility, becuase it has so
many joints so close together( Gardener, E., Gray, D.J.,
and 0'Rahilly, R. '1973"), and it has five parts:icervical,
thoracic, lumbar, sacral and cocccygeal (Anderson, P.D.
"1976"). Fig. 2.1. The vertebral column comprises 37
vertebrae connected together by ligaments and discs of
fibrocartilage to form a flexible curved support for the
trunk (Romanes, G.J. "1981"), It varies in length but is
about 70 cm in length in a man and 60 cm in women, with
the discs account for one fourth of the total length. The
vertebral body increases in size from the skull downwards,
to the point where the weight of the body is passed fron
the sacrum to the pelvic girdle and then diminishes rapi-
dly {(Hollinshead W.H. "1974")., A common faeture to most
vertebrae is the presence of a large, anterior, weight
bearing body, and a posteriorly placed vertebral arch
which surrounds a vertebral foramen., The vertebral arch
censists of 2 pedicles, and ? laminae which meet in the
midline posteriorly aand continues with the spinous proc-
ess, At the site of meeting of each pedicle and lanina,

a transverse process, and 2 articular processes, one
suppcricr and one inferior arise (Last, R.J., "1878").Fig.

2.2 A & B.

Central Library - Ain Shams University



!

Parts of the vertebral colum

(From Reranss., G,J 1581}
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Fig., 2.2 A& B

=

es Commen to most vertebrae

(Fren Romznes G,J1681)
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the ventronedial part of it will form a membranous shea<h
f the vertebral cclumn arcund the neural tube, and this

is followed by cartilagencus stages which lead to ossifi-

cation. Most of the epiphyseal centers cf the ver:isbrae

ribs and pelvis donot appear unitl the puberty and fus

m

about the age of 25 years. The back therefore ccntinue

to grow after the limb bomes have ceased, for these usua-
- as St . Ty

11y fuse before the 21 =— year. The 1 — (Center for the

body is doubled but rapidly fused.Failure of one half

results in hemivertebra, which causes an abnormal lateral

curvature of the column (Scoliosis) (Romanes, G.J. "™1381").

The end plates also provide for growth and ossific-

ation of vertebral bodies and are thz sites of insertion

7]

of the fibers of the annulus fibrosus. During growth vears

the end plates are fermed by a laver of hvaline cartilage

ol

overlying a growth plate, Endochondral growth and ossif-
ication occure urniformely across the entire vertebral
body until ossification centers appear in the outer reg-
ion of the end-plzates at around the age of twelve vears.
The resulting epiphyseal ring is totally ossified arnd
Joined to the bedy cf the vertebra by the age of 17-25
vears. This ceoincides with the cessation of growth,

although hveline cartilage persists in the central portion

0
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