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ABSTRACT

The musculoskeletal system is becoming an area for which magnetic
resonance (MR) imaging has major applications, the multiplanar imaging
capabilities, absence of bone artifact, and improved soft tissue contrast
resolution of MR Imaging are majoradvantages in studies of the
musculoskeletal system compared with computed tomography (CT).

Conventional MR imaging has become established as the most
effective radiological tool in the assessment of joint disorders and in
conjunction with arthroscopic advances has led to a greater understanding
of joint anatomy and internal derangement. It is frequently considered the
best method of diagnosis in musculoskeletal disorders.

More recently, the usefulness of MR arthrography has gained
increased  acceptance .this is  particularly interesting, given that
conventional MRI initially replaced arthrography for many applications,
while MR arthrography is invasive, it can provide additional information
about the integrity of joint structures, and has proven to be advantageous in
evaluating intra-articular anatomy and detecting disorders especially
cartilagenous and ligamentous abnormalities. It is a technique which is
becoming increasingly widespread in its use, it provides delineation of
structures and defects that might otherwise remain occult on conventional
MR images.

It combines the advantages of arthrographic joint distension and
delineation of intra-articular structures with the superior spatial resolution
of MRI, in general this technique improves the diagnostic confidence,

particularly in the assessment of subtle lesions and of complex anatomical

structures.

H“?x ionds : w Z&«@ PD\KG-QA,Q&J)“L%




ACKNOWLEDGEMENT

First of all, I am deeply thankful to God by the grace of
whom this work was possible

First and foremost, { would like to express my deepest gratitude
1o Prof. Dr. Mohamed Badawi El-Thoukhy, Professor of
diagnostic Radiology, Faculty of Medicine, Cairo universily for his
true concern and constructive supervision of this work, words could
never express my sincere appreciation to him for intensive unlimited
support, continuous advice and encouragement, saving no effort or
time to allow completion of this work

I am deeply thankful to Prof. Dr. Essam El-Sheikh, Professor of
Diagnostic Radiology, Faculty of Medicine, Cairo University, for his
kind and precious assistance in performing this work.

1 wish to express my deepest thanks to Prof. Dr. Abd El-Aziz El-
Singergy, Professor of Orthopedic Surgery, Faculty of Medicine,
Cairo University for his valuable remarks.

It is my pleasure to express my deepest gratitude to Professor
Dr. Nabil Mashhour, Head of the Diagnostic Radiology Department,
Faculty of Medicine, Cairo University, for his kind support.

Finally, I should thank my senior staff, my colleagues at the

Radiology Department, who helped me a lot throughout this work.




CONTENTS

List of Tables
List of Figures
List of Abbreviation

Introduction
Review of Literature:

Norma! Anatomy of the Knee Joint.

MR Normal Multiplanar Anatomy of the Knee Joint.

Conventional MR Imaging of the Knee Joint (technique, normal appearance).

MR Arihrography: Direct and indirect (technique, normal appearance).
Pathological Background and MR Appearance of Various Knee Joints
Disorders (Pathology of the Articular Cartilage and Synovium).

Pathology and MR Imaging of the Knee Menisci.

Pathology and MR Imaging of Knee Ligaments and Postoperative Knee.

Patients and Methods
Results
Case Presentation

Discussion and Conclusion

Summary

Reference

Arabic Summary

13
24
29

43
76
91

112
115
125
186
212
215




No.

LisT OF TABLES

Title

Classification of the patients imo different pathological groups

Group of trauma (meniscal tears, combined meniscal, cruciate and

collateral ligament tears and pure ligament tears.

Group of inflammatory diseases (T.B and Septic arthritis)
Group of degenerative diseases (Chondromalacia patelia)

Group of tumors and tumors like conditions (Synovioma, Synovial

oesteochondromatosis and Pigimented villonodular synovitis)
Group of collagen diseases (Rheumatoid arthritis and Scleroderma)
Group of avascular necrosis (Oesteochondritis dissecans)

Group of neuropathic knee (Charcot knee joint)

Group of others; Discoid menisci

Page
116

117

119
120

121

122
123
124

124




No.

L) N —

L

10
Iy
12

13

15

16

17
18
19,20
21,22,23

24,25

LIST OF FIGURES

Title

Showing the relation of the right knee joint

Posterior view of a flexed knee joint

Anierior view of an extended knce joint

Posterior inter-condylar coronal cryosection: (A) and MRI (B)
Coronal cryosection {A) and MRI (B) through the intercondylar
notch

Sagittal cryosection (A) and MRI (B) through the medial femoral
condyle

Saginal cryosection (A)and MRI (B) intercondylar at the level of
the posterior cruciate ligament

Sagittal cryosection (A)and MRI (B) intercondylar at the level of
the anterior cruciate ligament

Axial cryosection (A) and MRI (B) superior to the tibial plateau.
Metal artifact in the knee joint

Motion artifact in the knee joint simulating meniscal tear

Coronal T, weighted images after direct intra-arlicular contrast
administration of GD-DTPA in different vicws

Sagittal T, weighted images after direct intra-articular contrast
administration of GD-DTPA in different views

Axial Ty weighted images afier direct intra-articular contrast
administration of GD-DTPA in different views

{A) Demonstrating a medial meniscal tear (B) Tear through the
substance of the meniscus (C) A T, weighted images, and (D)
Sagittal images both demonstrate a surgically proved tear

(A) and (B) A subacute tear of the ACL, sagittal proion and T
welghtled images.

(A) and (B) Chronic tear of the ACL reattachment to the PCL,
sagittal Ty weighted images in two different patients

(A) and (B) Avulsive rupture of the PCL in sagittal proton and T3
weighted images

A case of complex tear in the posterior horn of the medial
meniscus

The same case after arthroscopy after 6 months

A case of tear in the anterior cruciate ligament

20
21
22
23
27
28
38

39

30

95

96
99

127,
128
130,
131

133




No.

26,27,28,

La o b

L Mo

oo, ©
Gl

s
RalRUE RS

39.40

57,58

59, 60, 61

62,63

64, 65. 66

Title

A casc of TB

A case of Septic arthritis

A case of Chondromalacia patella (1)

A case of Chondromalacia patella (2)

A case of Synovial Osteochondromatosis {1)
A case of Synovial Osteochondromatosis (2)
A case of synovioma

A case of Pigmented villonodular synovitis
A case of bilateral seronegative polyarthropathy ie. Reiter
syndrome

A case of Charcot joint

A case of Osteochondritis dissecans (1)

A case of Osteochondritis dissecans (2)

A case of Discoid meniscus

A case of Scleroderma

A case of Rheumatoid arthritis (1)

A case of Rheumatoid arthritis {2)

A case of Rheumatoid arthritis (3)

Page

135,
136,
137,
140
140,
142
144,
145
147,
148
150,
151

153,
154
156,
157
159,
160
162
164,
165
167,
168
170,
171

173,
174
176,
177,
178

180,
181

183,
184,
185




ACL
BPTB
CT
C/N
ESR
GD-DTPA
LV
JRA
LCL
MCL
MRI
OCD
PCL
POL
PVNS
SE
SNR
SPGR
SOC
STIR
T.B
T.E
TR

LIST OF ABBREVIATIONS

¢ Anterior cruciate ligament.

: Bone patellar tendon bone.

: Computed Tomography.

: Contrast to noise ratio.

- Erythrocytic sedimentation rate.
: Gadolinium diethylenetriamine pentaacetic acid.
: Intravenous,

- Juvenile Rheumatoid arthritis.

: Lateral collateral ligament.

: Medial collateral ligament.

: Magnetic resonance imaging,

: Osteochondritis dissecans.

: Posterior cruciate ligament.

: Posterior oblique ligament.

: Pigmented villonodular synovitis.
: Spin Echo.

: Signal to noise ratio.

: Spoiled gradient recalled echo.

: Synovial Osteochondromatosis.
: Short time inversion recovery.

. Tuberculosis.

: Echo Time.

: Repetition Time.




