g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

@ ASUNET

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

T TR TS

AN A NN




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

=
LL
Z
-
7
g
@

<
®
$

kadl ko gdal

Aty
g

df Gutnl gt

*

(el

sLlg

AN A NN

T TR TS




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

okl

-

L L)

e o

e
g o
999 i

| Bl ol oustandf adily
gl 0k Lada

& 00

®)
.

i

&

19 (el ddl o guid]
f o G

e

@ ASUNET

Shid) i
.

i dull ¢
Rad

Bty
i | 52

o--)@(—.o--)@6‘0.—)@(_(o-—)@(-.:cp)@gc-c-—)@qo.—)@(qop)@@o,—)&m-—)@(qopqop)&‘c.—)’o

AN A NN

T TR TS



g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

AN A NN

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

T TR TS




g
{
¢
§
§
§
§
g
%
§
§
§
§
§
§
§
§
§

s
A

W

g

ila
Jua

AN A NN

c)-—W(o)-—W‘c:--W—-(o:-—W—-:n::)-—W‘c)-—w-m:-—W—-m:—-%o)—%orwqm—w‘ﬁih—%cr’

T TR TS




R R R R R I T U (e g I L T I T IL I I [ U (U ey S Gy G e
I I i § = f am 2 - O E § S p Sy e § W O F O P B B R S R . 1l

il i
I MANAGEMENT OF CERVICAL SPONDYLOTIC |
| EI MYELOPATHY BY CENTRAL CORPECTOMY, STRUT GRAFT |§
'} ARTHRODESIS AND PLATE -k
1 L !
:I - Thesis Submitted for Partial Fulfillment of I:
: - The M.D Degree in o ;:
:I | |  Orthopaedic Surgery - - .
I | | k
i P I
L Presented By | - »
i | T
:I Sabry Ragab Mohamed : ol
]  M.B.,B.Ch, MSc. - -k
| - R i
:‘ . Under the Supervision o !:
1 o B
' Prof. Dr. Youssry El-Hawary | .
. R I
ll _ Professor of Orthopaedic Surgery | o i
gl o Faculty of Medicine, Cairo University | l:
1 | IR | ;
| - Assist. Prof. Dr. Hassan El Gamal =~ IE
:' ) Assistant Professor of Orthopaedic Surgery I:
:l | Faculty of Medicine, Cairo University |:
! t
N ]
3 | | Faculty of Medicine -
= Cairo University . ' I
o | 2001 | ;
i i

D e - - O
e —n N R B A T T, L P . B



el
HPAPRRCTAWEN S 2 i
Caf B e LY

oarll alll au
{rv} a¥1/55006)00




CONTENTS

Introduction and Aim of the Work ............. . 1
Review of Literature ... 3-127
- Anatomy of the Anterior Neck ... 3

- Surgical Anatomy of the Cervical Region .................. 15

- Biomechanics .......ccouvvvvoveire 40

[}

Pathophysiology of Cervical Spondylotic Myelopathy 44

Clinical Picture of Cervical Spondylotic Myelopathy 54

- Diagnostic studies ...............cooooomoeomrcooe 58

- Management ..o 67

Material and Methods ... 116
Results ..o 158
Case Presentation ... 171
DiSCuSSION .......ooouevievnnnioeeeo 219
Summary and Coneclusion ... 239
References ............coooonvvomvvooomo 247

Arabic Summary.



LIST OF TABLES

Differential diagnosis of cervical spondylotic

myelopathy
Disability  classification of cervical
spondylotic myelopathy (Nurick's scale) ......... 65

Functional grading of the upper limb adapted |
from the JOA (modified) «...........oooooooooeo 65



o 0|

10
11

12

13

14

15

LIST OF FIGURES

Lateral-view landmarks of the cervical spine .
Cross section of the neck .......cccccovvvevveenveennnnn.
Contents of the carotid sheath .........................
Front of the neck ........coccoviieiiiiiiiiiciiiirceeee
Typical cervical vertebra ..........c.ccccvvevvennnnnenn.
The joint of Luschka .....ccooeeeeevvveinniiieeeeneeen.
Anatomy of the upper cervical region ..............
Schematic sketch of the components of the
anterior longitudinal ligament ......cc.ccceeeunnnnn.
Schematic sketch of the components of the
posterior longitudinal ligament ............. e
Microanatomy of the anterior annulus fibrosus...
Microanatomy of the posterior annulus
BIDTOSUS oieeerecrree s e e et e e ee e
Transverse section of the cervical spine ..........
Course of the vertebral artery .........cccovurrunnnenen
A cross-section of the cervical spinal cord and
its blood SUPPLY .eeeiiieiii e
Site of the skin incision for approaching

various cervical levels .....cccooeiieveeieiiiiiiiiiiin.

12
18
19
21

24

26
28

29

34

37

39

73



Fig.

No.

16

17

18

19

20

21

22

23
24

25
26

27

LIST OF FIGURES (cont)

a & b) Anterior approach to the cervical

a, b, ¢) Technique of central corpectomy ..........
Caliber, for measurement of the bone graft
and graft site .........cooooiieeeeeeeee e
Approach to the anterior iliac graft ..............
X-ray hip shows avulsion of ASIS after bone

79

80

82

83

85

a1
93

94
99






Introduction & Aim of the Work ' 1

INTRODUCTION AND AIM OF THE WORK

The cervical spine and the effect of stenosis on the area
has been well studied from the 1950s. Clark and Robinson in
1956 published a review of 120 patients with CSM (CSM). The
authors described the clinical manifestation of myelopathy as
spasticity and weakness that most often is gradual in onset and
occurs at the age of 50 years or older. In 1967, Brain and
Wilkinson defined cervical spondylosis as a cause for CSM as
progressive degenerative disease involving the joints of
Luschka and including osseous spurring and thickening with
infolding of the ligamentum flavum lead to compression of the
cord. More recently and with the arrival of refined technology,
the pathophysiology of cervical myelopathy has been proposed
. to be multifactorial, the most important conditions being
congenital cervical spinal stenosis with progressive cervical
spondylosis, direct cord compression, and impairment of the
blood supply to the cord. Mechanical factors are also felt to play

a significant role. The surgical treatment for CSM has been:
1. The laminectomy at one or more levels.

2. Anterior disectomy and fusion

3. Multilevel corpectomy.

4. Laminoplasty.
(Hamill, 1997).
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The aim of this work is to evaluate the surgical
approach (cenﬁral corpectomy) in the treatment of cervical
spondylotic myelopathy (CSM). An idea will be given about the
surgical anatomy of the neck, cervical spine and the
pathogenesis of CSM. Much details will be on the management
of this disease, concentrating upon the up-to-date diagnostic
procedures and the technique of the anterior surgical approach,

central corpectomy, graft and fixation by plate.






