X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s
L 4

o gkl
@ ASUNET

bl -

e

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

) bl | ) Gl | ot
@ ASUNET

e bl o gl Ao
ok sl 19 (gui sl il) Gutei guid




e bl b k|
@ ASUNET

(R deids st bt

Sl (el lin) b
ok 551y (oo ST Gusigad
EE

Wbaunkig bl g i gl DALY o) ot e pometi
i Gl 599 i) i Gl @ ] O3 (oo

-----

anER
llllllll

RPN EET DY o
@ ASUNET

o) i

shiid] ol daoad) gal 580 02R Laa




e bl b k|
@ ASUNET

(R deids st bt

ot k) il bl | s

.

=4
llllll

et | G|
@ ASUNET

Seiligd] g
aall dubail




X SEE XS EEXNEENEEXEEXNEXEEENE

clb-

B>

PRSP e
ot k) il bl | s

o ekad|
@ ASUNET

Wl -

dsinkt

(R deids st bt

AN AN AN AN AN NN AN AN A AN AN AN AN AN




4

desl2

Age Changes of Human Vertebral |
Column, Anatomical and
Radiological Study

A Thesis

Submitted in Partial Fulfilment of the Requirements
for M.D Degree in Basic Medical Sclence
(Anatomy)

By
' Manal Mahmoud Sami Ahmed El-Mellgy
_ Medical Master Degree
1993 (Assiut)

Supervised By

Prof. Dr. ' | - Prof. Dr. :
Fathy Z. Hassan M. Gamal El-Din Abd El-Motaal
Prof. of Anatomy Prof. of Rheumatology & Rehabilitation
Faculty of Medicine, o Faculty of Medicine,
Assiut University Assiut University

- Dr.

- Abd El-Salam Abd EI-AZiz.

Lecturer of Radiology
Faculty of Medicine,
Assiut University

Assiut University E _
Assiut - Egypt : : B

~1997 } | # =T



- A.ck‘nowlledgment



ACKNOWLEDGMENT

I am glad to have this opportunity to express my deepest
appreciation and sincere gratitude to Prof.Dr. Fathy Z. Hassan, professor
of anatomy, Faculty of 'Medicine, Assiut University for suggesting the
point of research, supervising and continuous kind help through this work.

I am also very grateful and thankful to Prof.Dr. M. Gamal El-Din
Abd El-Motaal, professor' of Rheumatology & Rehabilitation, Faculty of
Medicine, Assiut University for supervising and valuable help during the
achievement of this study. | |

I would also take the pleasure in thanking and expressing my
deepest appreciation and sincere gratitude to Dr. Abd El-Salam Abd El-
Aziz, lecturer of radiology, Faculty of Medicine, Assiut University for his
kind help, encouragement and hearty effect in this work. |

I would like to express my thanks to Dr. Nadia Mohamed Ismael,
assistant professor of Rheumatology & Rehabilitation, Faculty of
Medicine, Aséiut University for advice and kind help.

Many thanks to all the staff members of the d.epartment of Anatomy
and the department of Radiology, Faculty of Medicine, Assiut University
and all my colleagues for their spiritual éncouragement.

My deepest appreciations and gratitutude to all members of my

family- for their help and moral support.

Manal M.S.A. El-Meligy



"~ Contents



-ije

Contents

- Acknowledgment
- Contents
I- Aim of the work.
II- Review of literature.
A- Anatomy of the lumbar, lumbosacral and Sacro - iliac regions
1- General features of a typical lumbar vertebra.
2- Functional anatomy.
3- The intervertebral joints :
i- The lumbar zygapophysial joints.
1i- The intervertebral disc.
- Nucleus pulposus.
- Anulus fibrosus. ‘
- Vertebral end - plates.
- The chemical constituents of the interveﬁebral disc.
4- The ligaments of fhe lumbar spine. |
5- The lumbar muscles and their fascia.
- Thoracolumbar fascia.
6- The vertebral canal.
7- Blood supply of the lumbar spine.
- The lumbar arteries.

- The lumbar veins.

page

1

12
13
19
20
21
22
23
29
31
32
33
36
36
37



-ii-
- Blood supply of the vertebral bodies.
- Neutrition of the intervertebral disc.
8- Anatomy of the sacro - iliac joint.
- The ligaments of the joint.

B - Biochemical age changes in the lumbar intervertebral disc.

C - Age changes in the structure of the lumbar intervertebral disc.

D - Age changes in the lumbar vertebral body.
- Age changes in the vertebral end -plate
- Degenerative spinal canal sfenosis.
- Degenerative arthritic changes of facet joints.
E - Alignment of lumbar vertebrae; the lumbar lordosis.
F - Changes in lumbar spine movement with age.
G - Vacuum phenomenon.
ITI- Materials and Methods.
1- Complete history.
2- Clinical examination.
3- Investigations. |
a- Complete blood picture.
b- Complete urine analysis.
c- Tests for detection of diabetes.
d- Radiological investigations.
4- Statistics and charts.

5- Photography of some examined cases.

38
39
41
41
43
53
58
70
7
75
77
84
88
118
118
118
119
119
120
121
121
122
122



-iv-
IV-Results :

1- Results considering symptomatized cases : -

' 2- Tables showing the relation between age, vertebral body shape,
osteophytes, facet joints osteoarthritis, spondylolisthesis, level
of vacuum phenomenon, and disc space size.

3- Table showing the relation between age and intradiscal vacuum

phenomenon.

4- Tables showing the relation between age, bone density,
alignment of lumbar vertebrae, appearance of vértebral
appendages, sacro - iliac joints osteoarthritis, the presence of
abnormal paravertebral soft tissue shadow and marginal sclerosis
of vertebral body. |

5- Table showing the different items of history taken from some

patients.

6- charts.

7- Results considering unsymptomatized cases.

8- Pictures. |

V- Discussion and conclusion.
VI- Summary

VII- References

VIII- Arabic summary

123

123

127

134

135

145

146
151
152

162 -

170
175



- Aim of work



AIM OF THE WORK

The Upper Egyptians (as a Third world populatioﬁ) are subjected to
many social and economic stresses which can in turn be reflected on their
life style throughout the course of their life. This can affect the normal
anatomy of their vertebral column and its alteration with the normal aging
process.

Age changes were reported to affect the human vertebral column,
either in the biochemical, structural or functional aspects. Examination of
patients sometimes reveals disagreement between the degree of their
complaint and the structural alterations in their vertebral column also
recorded radiologically. | |

Many young patients were represented with low back pain, per se or
associated with sciatica or other lesions in the back. Vacuum phenomenon
was observed during computerized tomography scanning (CT) and plain
X-ray examination of the lumbar region in some patients. It was described
radiologically as a dark shadow inside jomts or bones. It is a collection of
gas within the disc space, the vertebral body, the apophysial joint or the
spinal canal.

That is why the present work is an attempt to find the nature of
vacuum phenomenon and its relation to the aging process which is still a
matter of debt, taking the lumbar region as an example, and using plain X-
ray and computerized tomography scanning (CT) as method of

investigation. So, bone density, alignment of vertebral column,



intervertebral disc spacé size, vertebral body shape, the appearance of the
vertebral appendages, vertebral boundaries, facet joints or sacroiliac joints,
the presence of osteophytes, vacuum phenomenon, spinal canal stenosis
and any abnormal paravertebral soft tissue shadow are investigated. The
collected data are analysed and correlated to age and the presence or
absence of complaint.

Complete history is taken and complete clinical examination 18
performed, to exclude the possibility of trauma, diabetes, congenital
anomalies including inborn error of metabolism, bone and joint disease,
operation, corticosteroid therapy and urogenital tract disease, which were
recorded to affect bone or cartilage, or to disturb the normal biomechanics,
or to give rise to low back pain.

Consequently, this is a trial to display some of the structural changes
in Upper Egyptian vertebral column (lumbar region) with different ages

and to explain the functional alterations on these bases.



