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ABSTRACT

PURPOSE Knee Osteoarthritis is one of the most common causes of
musculoskeletal pain and disability affecting millions of people worldwide
,with no solitary effective line of treatment . Prolotherapy is a proposed
injection therapy for chronic musculoskeletal pain. The aim of our study is
to assess the efficacy of prolotherapy for knee osteoarthritis.

METHODS One hundred and twenty eight adults with knee OA, adjusted
for gender and age, were enrolled in the study . One hundred and four were
subjected to dextrose prolotherapy (group “I”) and twenty four received
physiotherapy treatment (group “I1”). Post-procedure application of hot
packs and use of acetaminophen medication in order to decrease the post
Injections pain. Patients were assessed clinically, functionally and
radiologically at the beginning and at the end of the study (12 months).

RESULTS Group “I” patients reported at month 12 a clinical
improvement, knee pain improvement (VAS), knee function improvement
(WOMAC scores) and radiological improvement (plain x-rays and
musculoskeletal ultrasound), compared with baseline status (P < 0.001)
and compared to group “I1”.


mailto:dr.dinasoliman@gamil.com

CONCLUSIONS Prolotherapy resulted in clinically meaningful sustained
improvement, knee function improvement as well as a radiological
improvement for knee osteoarthritis compared with physiotherapy.

Key Words Prolotherapy, knee osteoarthritis, ligaments and tendons,
neural prolotherapy, musculoskeletal ultrasound, knee plain x-rays.



TO MY ./:y

TO MY BELOVED HUSBAND

| FOR THEIR CONTINUOUS HELP

.‘2\,7\/1) SUPPORT THROUGHOUT
ALL THESE YEARS...

TO THE SOUL OF MY GREAT

INSTRUCTOR PRO ffSSék

DOCTOR JEFFERY PATTERSON

I DEDICATE THIS WORXK...




Acknowledgement

FIRST OF ALL, IWOULD LIKE TO START BY
THANKING GOD, THE MOST BENEFICENT
AND THE MOST MERCIFUL FOR HIS MANY
BLESSINGS THROUGHOUT MY LIFE AND
THROUGHWHOMEVERYTHINGISFOSSIBLE.

| would like to gratelcu”g and sincere]9 thank the [Jead
of the Department, my advisor [rof. Dr. Nahed Mounir
Sherhc. Words are not enough to express my deepest love
and gratitude for her support, understanding and Patience.
She devoted lots of her time to get this work done. [Tor

evergthing 9ou’ve done for me, Dr. Nahecl, l thank you.

| am greatlg indebted to my advisor Frof. Dr. Omar
Hussein Omar, for his assistance, teaching and gui&ance in
getting my first musculoskeletal ultrasound exPerience started
on the right foot and Provi&ing me with Precious knowle&ge in
this field. [1e was a great person who devoted much of his

time, effort and experience in supervising and achieving this




work. |t is a honor to work with such a person who is wi”ing to

give and gui&c his students.

In Particular, | would like to thank my advisor Assistant
FProf. Dr. Abeer Ahmed Kadrg El»-z_ohierg. PBecause of her,

| searched for a new treatment to applg In my thesis and
thanks GOD, ] did and God gave me the chance of leaming
and aclcling to my career the Prolotherapg which is the
revolution in the new era of the mgofascial treatment. [TJer
great effort and continuous help, her cordial encouragement
and generous support made easier evergthing throughout this
work. | rea”g would like to thank her for her hclpxcul and
meticulous suggestions and guidance. Her creative comments
made comPletion of this work Possible and made this thesis
appear in such a Periocl of time. Simplg, she is a great and un-
comparable person. Dr. Abeer, (God bless you.

] am gratelcul with all my life to FroF. Dr. Jegerg

FPatterson, [rofessor of [amil Medicine, Wisconson
Y
Madison Univerisit9 and [resident of [Jackett-1emwall

Fundation, for his mentorsl‘xip which was paramount in




Providing me a well rounded cxperience consistent with my life

long~term career goals. ] am cxtremclg gratfncul to my instructor
who changccl my life career by teaching me the art of
Prolotherapy.

l am extremclg grat@cu] to Frof. Dr. John Lfyctogt, who
sPen& many hours in teaching me the new art and the coming

wave which will change the world “the Neural Frolothcrapy”.

| am very grate{:u] to Frof. Dr. David Rabago, Frmcessor
of Familg Medicine, Wisconson Madison Urxiversitg, and to
Frmc. Dr. Dean Keeves, Clinical Associate Fro{:cssor,
Departmcnt of thsical Medicine, Rhcumatologg and
Rehabilitation, K ansas umversitg, as | was surrounded bg
their generous care, guiclance, supervision and advises

throug}ﬁout this work.

] am extremelg gratemcul to Frmc. Dr. Andrew Kochan and
to all the Poard members and [rofessors of the American
Association of Or’thopcdic Medicine for evergthing they
have given me. Theg have taught me a lot for my future career

and theg have shared with me a lot of their exPeriences.




Aclclitiona”g, ] am very thankful to all the staff members

of Misr Racliologg (_enterfor their help and coopcration.

| would like to express my cleepest love and gratitu&e to
my GREATE_ST FATHIER, for evcrgthing he has
done for me through all my life. His efforts in helping me with

my Presentation made it appear in such a PerFect way.

Most important]g, l would like to express all my love and
to extend many heartfelt thanks to my dear Parents for their
love, care, gui&ance) helP and support without which,
achievement of this work would have been imPossiHc, and for
their encouragement throughout my life without which, | would
never have became me. | heir faith in me allowed me to be as
ambitious as | wanted. |t was under their watchful cye that |
gainecl so much drive and an abilitg to tackle cha”cnges head

on.

] would like also to thank my husband Mohamed, my
&aughter Farida and my son Yassin for their support,

encouragement, quiet Patience, ungiclding devotion and




unwavering love which were uncleniablg the bedrock upon

which the Past years of my life have been built.

Last but not least, l would like to thank all the members of
the thsica! Medicine, Rheumatologg and Rehabilitation

Department, ]:aculty of Medicine, Alin SEams Urxivcrsity)
for their?e“owship, help and coo!:)eration.

THANK YOUALL
DINA SOLIMAN




TABLE OF CONTENTS

CONTENT PAGE
CHAPTER ONE
INTRODUCTION. ...t e e 1
1.1 AiIMOf the WOrK.......iviiinii e e S
CHAPTER TWO
LITERATURE REVIEW
e Partl: THEKNEE JOINT....cooiiiiiiii i e, 6
2.1 The knee stabilizers...........ccocovvveeiiiuieieinnnnnn, 10
2.1.1 The anterior portion of the knee joint............... 10
2.1.2 The posterior aspect of the knee.................. 11
2.1.3 The medial and lateral portions of the knee........ 11
2.1.4 The two cruciate ligaments......................... 11

2.2 Synovial membrane and bursae around the knee

JOINE. e 13
2.2.1 Synovial membrane “synovium”.................. 13
2.2.1.1 Synovial Lining.............coeeeiiiiniiinn, 14
2.2.1.2 Synovial Neurovasculature..................... 15
2.2.1.3 Lubrication, Deformability and non-
A0NEreNCe......cocveviiieiec s 16
2.2.2 Bursae of the knee.....................ooeen i 17
2.2.2.1 Frontal bursae........................... 18
2.2.2.2 Lateral bursae............................ee 18
2.2.2.3 Medial bursae........................ 18
2.3 Movements of the knee joint............................ 18
2.3.1 Range of Motion of the knee joint.................. 19
2.4 Arteries supplying the knee..........c..oooiviiiin e 20
2.5 Nerves supplying the kKnee.............ccoceeeeeiiinnns, 20

25.1Thefemoral NEIVe .......ccovvvveeiiie e, 20



2.5.2 The posterior femoral

cutaneous nerve............

2.5.3 The common peroneal (common fibular) nerve...

2.5.4 The tibial nerve........

2.6 Articular surface of the knee joint........................

2.6.1 Chondrocytes...........

2.6.2 Extra-Cellular Matrix (ECM) Composition.....

2.6.2.1 Water content......
2.6.2.2 Collagen...........

2.6.2.3 Aggrecans “proteoglycans”......................

2.7 Structure of the ligaments and tendons..................
2.7.1 Molecular structure of collagen......................
2.7.2 Fibrillar structure of collagen........................
2.7.3 Formation of collagentype l.........................

Part 1I: KNEE OSTEOARTHRITIS

2.1 Epidemiology of knee osteoarthritis..................

2.1.1 Incidence................

214 Race.......cccovinnnn.n.
2.1.5 Mortality / morbidity

2.2 Risk factors of knee osteoarthritis.....................

2.3 Classification of knee osteoarthritiS...................
2.3.1Primary OA ...
2.3.2Secondary OA......ooiiiiiiii i

2.4 Pathophysiology of knee osteoarthritis..............

2.5 Pathogenesis of knee osteoarthritis.....................

2.5.1 Biochemical changes.

2.6 HistoPathology of knee osteoarthritis..................

2.7 Clinical picture of knee
2.7.1 Signs and symptoms

osteoarthritis...............

20
20

21
21
21
22
23
23

25
30
30
31

34
36
36
36
37
37
37

37
38
38
39
39

40
41

42

44
46



2.8 Investigations for knee osteoarthritis..............

2.8.1 Laboratory investigations.......

2.8.2 Radiographic Investigations....

2.9 Treatment of knee osteoarthritis..

2.9.1 Non-pharmacological treatments.................

2.9.1.1 Self-management, education, information

and life style modification..................

2.9.1.2 EXErCISeS.....c.ocvveuninnnnnn.
2.9.1.3 Weight reduction............
2.9.1.4 Physical Therapy............

2.9.1.5 Bracing and Orthoses.....

2.9.2 Pharmacological treatments....
2.9.2.1 Sytemic medications........
2.9.2.2 Topical applications.......

2.9.2.3 Intra-articular(lA)injections..................
2.9.2.4 Chondroprotectors..........ovvvevveinnnnnnen.

2.9.2.5 Other supplements..........

2.9.3 Surgical management............

2.9.4 Prolotherapy.............cooen....

Part I11: PROLOTHERAPY ........ccccvennne.

2.1 Historical Review of Prolotherapy..

2.2 Neurophysiology of TRPV1 Receptors.............

2.3 Neurogenic Inflammation Caused by TRPV1......

2.4 Prolotherapy With Degenerative Arthritis...................

2.5 Technique of Prolotherapy...............ccooeeenin.

2.6 Mechanism of Action of Prolotherapy..............

2.7 Proliferants Used in Prolotherapy

48
48
48

50
50

o1
o1

52

53
56

S7
S7
59
59
61
62
63
65
66
67

70

80

82

82
83



2.7.1 Chemical irritants .......c..oviiieiiiiiieeene,
2. 7.2 Particulates. .. ....oovoviei i
2.7.30SMOLIC aQeNTS.....veveiieiieiei e e e,
2.7.4 ChemotactiC agentsS.......c.ocvvvvveiiiineennnnnnn,
2.7.5 Growth factors..........ov i,

2.8HealingProcess. .. ....covcviie i i
2.8.1 Haemostatic phase............cccoevviieiiennnn
2.8.2 Inflammatory phase.............ccoooiiviinin.
2.8.3 Proliferative phase.............ccocovvivn i enn.n.
2.8.4 Maturation and remodeling phase..............

2.9 Indications of Prolotherapy...................coooil.

2.10 Contraindications of Prolotherapy.....................

2.11 Risks of Prolotherapy...........cccooeviiiiiiiiin i,

CHAPTER THREE
PATIENTS AND METHODS..... .o e,

3.1 INCIUSION CHIteIIA. .. v et e e e e e et e e e e
3.2 EXCIUSION CrIteria. ... e e e e e e

3.3 All patients were subjected to the following........
3.3.1 Full medical history taking........................
3.3.2 Clinical examination..............ccoeeeviveneenennn

3.3.3 ASSESSMENT ...ve i

3.3.4 Laboratory investigations........................
3.3.5 Radiological investigations.....................

3.3.6 Treatment SeSSIONS. ......vvveveevee e e e,
3.3.7 After the treatment sessioNnS.......................
3.3.8 Follow up after the treatment sessions............
3.3.9 Statistical and Correlation analysis...............

96
96

96

96
96
98

102
103
103

106

113
114



CHAPTER FOUR
RESULT S, . ) 116

CHAPTER FIVE

DISCUSSION . .. e e e e e e 177

CHAPTER SIX

SUMMARY AND CONCLUSIONS. .. oo e, 194
6.1 SUMMAIY ... e e e 194
6.2 CONCIUSIONS. ...t e e e e e 195

CHAPTER SEVEN

RECOMMENDATIONS . ..ot e e e e e e e, 196
7.1 Recommendations for future studies.................... 196

REFERENCES. ... e e e e e e e 197

ARABIC SUMMARY ... e



