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ABSTRACT

Key words: Canine cranial cruciate ligament; hip joint; hip extension range

Canine cruciate ligament (CCL) rupture is a common veterinary orthopaedic problem,
and has been associated with problems at the ipsilateral hip joint. However, the
relationship between stifle and hip dysfunction has not been fully investigated. The
purpose of this study was to establish whether CCL pathology is associated with a
limitation in hip extension range large enough to affect gait. In a prospective, cross-
sectional study, passive and active hip extension range was determined in normal dogs as
well as CCL deficient dogs. There was a significant reduction in ipsilateral passive hip
extension range in the CCL deficient dogs (18.63°+/-7.57).There was a significant
increase in hip extension range of the unaffected leg during gait compared to the normal
group (7.03°+/-8.41). It was therefore concluded that canine CCL pathology directly

affects hip extension range to a degree sufficient to affect normal gait.

11



ACKNOWLEDGEMENTS

It is with gratitude that I acknowledge my supervisor, Prof Aimee Stewart and my co-
supervisor, Dr KE Joubert, for their endless support, guidance and contribution to this
study.

Special thanks also go to Dr Piet Becker, for his assistance with the statistical analyses of
the data collected in this study.

iv



TABLE OF CONTENTS

DECLARATION
DEDICATION
ABSTRACT
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF FIGURES

LIST OF TABLES

1.0
1.1
1.2
1.3
14
1.5

2.0
2.1
2.2
221
222
23
2.3.1
232
233
234
24
2.5
2.6
2.6.1
2.6.2
263
2.7
2.8
2.9
29.1
292
293
2.10
2.10.1
2.10.2
2.11
2.12

INTRODUCTION
Background

Problem statement
Significance of the study
Aims of the study
Objectives

LITERATURE REVIEW

Introduction

The canine ruptured cranial cruciate ligament

Definition

Incidence and economic impact

Overview of the anatomy

Anatomy of the canine stifle joint

Anatomy of the hip joint

Two-joint muscles of the hip and stifle

The lumbopelvic/hip complex

Aetiology

The consequences of restricted joint mobility

Diagnosis

Diagnosis of CCL pathology

Hip pathology as differential diagnosis for hind limb lameness
Assessment of two-joint muscle flexibility

Goniometric measurements of the hip and stifle

Canine body condition scoring

Analysis of the canine gait with particular focus on the hind limb
Videographic studies

Force plate studies

Relating gait to anatomy

Treatment

Current concepts in the treatment of canine RCCL

Human vs. canine cruciate therapy concepts

Other studies investigating the effect of CCL pathology on the hip
Conclusion

Page
il

1il

v

vi

vii

(OSERVSTRUS I \O

10
10
12
14
15

15
16
17
17
18

18
18
19

20
21
23
23



3.0
3.1
3.2
3.3
3.3.1
332

333
334

335
34

34.1
342

343

344
345
3.5

3.5.1
352

353

354
355
3.6

3.6.1
3.6.2

3.6.3

3.6.4

METHODS

Introduction

Ethical considerations
Intra-rater reliability

Study design

Subjects

3.3.2.1 Number of dogs

3.3.2.2 Inclusion criteria

3.3.2.3 Exclusion criteria
Measurements

Procedure

3.3.4.1 Obtaining the data

3.3.4.2 Determining intra-rater reliability
Data analysis

Inter-rater reliability

Study design

Subjects

3.4.2.1 Number of dogs

3.4.2.2 Inclusion criteria

3.4.2.3 Exclusion criteria
Measurements
3.4.3.1 Videographic
3.4.3.2 Goniometric
Procedure
Data analysis
Normal group
Study design
Subjects
3.5.2.1 Number of dogs

3.5.2.2 Inclusion criteria

3.5.2.3 Exclusion criteria
Measurements

3.5.3.1 Videographic

3.5.3.2 Goniometric

Procedure

Data analysis

Cranial cruciate ligament disease group
Study design

Subjects

3.6.2.1 Number of dogs

3.6.2.2 Inclusion criteria

3.5.2.3 Exclusion criteria
Measurements

3.6.3.1 Videographic

3.6.3.2 Goniometric

Procedure

25
25

26

26
26
26
27

28
28
28

28

29
29
29

29
29
29
30

30

31
31
31

31
31
32
32

32

33
33
33

33
34
34

vi



3.6.5

Data analysis

4.0 RESULTS

4.1  Introduction

4.2  Intra-rater reliability

4.3  Intra-rater reliability

4.3.1 Goniometric measurements
4.3.2 Videographic mesasurements
4.4  Normal group

4.5 Cranial cruciate ligament group
4.6  Normal group vs. CCL group
4.7  Conclusion

5.0 DISCUSSION

5.1 Introduction

5.2 The normal group

53 The CCL group

5.4  Normal group vs. CCL group
5.5 Clinical relevance

5.6 Recommendations for further research
6.0 CONCLUSIONS

6.1 Main findings

6.7  Summary

REFERENCES

34

35
35

35
35
37
38
38
39

41
41
43
44
45
45

46
46

48

vii



APPENDICES

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

Body condition score chart (Hill’s)
University of the Witwatersrand ethical clearance form
Informed consent form: Normal group

Informed consent form: CCL group

Page

52

53

54

56

viil



LIST OF FIGURES

Figure

2.1a
2.1b
2.2
2.3

3.1

4.1
4.2

Human knee joint

Canine stifle joint

Diagrammatic representation of the muscles of the canine hind limb
Diagram showing important functional relationships between the
lumbar spine and the femur

Example of computer generated maximum hip extension
angle during gait

Inter-rater correlation: goniometry
Inter-rater correlation: videographic

Page

o)

13

27

36
36

X



LIST OF TABLES

Table Page
2.1 Two joint muscles of the stifle that also result in hip flexion 12
4.1 Results normal group 37
4.2  Results CCL group 38
4.3 Combined results normal and CCL groups 39

4.4 Summary of data analyses 40



LIST OF ABBREVIATIONS

Ruptured Cranial Cruciate Ligament
Cranial Cruciate Ligament

Range of Motion

Peak Vertical Force

Vertical Impulse

Federation Cynologique International
Methylsulfonylmethane

Standard Deviation

Confidence Interval

xi



