NERVES AND
NERVE INJURIES

SYDNEY SUNDERLAND
CM.G.. MD., BS., D.Sc., FR.A.CS.(Hon), FRACP., FAA.

Professor of Experimental Neurology, University of Melbourne

Foreword by
SIR FRANCIS WALSHE
M.D., D.Sc., F.R.C.P.(Lond.), F.R.S.

E. & S. LIVINGSTONE LTD.

EDINBURGH AND LONDON
1968



Contents

FOREWORD by Sir Francis Walshe . . . ; ; g
PREFACE ; : ; . ‘ . ; ; ; : . ; vii
ACKNOWLEDGEMENTS . ; ; : ; ; 3 : : : 5 xi

PART 1

ANATOMICAL AND PHYSIOLOGICAL FEATURES OF PERIPHERAL
NERVE FIBRES AND NERVE TRUNKS

CHAPTER PAGE

1 Peripheral Nerve Fibres . . . . . . . . . 2

2 Peripheral Nerve Trunks . 25

3 Anatomical Features Relating to thc Branch Pattern of Ncrve Trunks 61

4 The Mechanical Properties of Peripheral Nerve Trunks . : . 62
Part 11

DEGENERATION. REGENERATION. A CLASSIFICATION OF
NERVE INJURY

5 The Peripheral Nerve Fibre in Relation to Injury . 68
6 Interruption of Conduction with Preservation of Continuity of the Amn 70
7 Degeneration of the Axon and Associated Changes . . . ; 79
8 Regeneration of the Axon and Associated Changes . 96

9 The Peripheral Nerve Trunk in Relation to Injury. A C Idsuﬁwlwn of
Nerve Injury . 3 ; 2 : : 2 : ; : o127

Part 11T
CLINICO-PATHOLOGICAL CONSIDERATIONS

10 Causative Agents : . 140

11 Consequences of Dlsrupuon of the Endcmeunum and Penncunum‘
Neuroma Formation. Fibre Interaction and the Artificial Synapse . 180
12 Infection and Intraneural Fibrosis . . 194

13 The Applied Anatomy of Nerve Trunks in Re]atlon to Ncrve Injury.
External Features . . 196

14 The Applied Anatomy of Nervc Trunke in Rclatxon to Nerve lIlJLll'y.
Internal Features . y 2 . . . 199

PART IV
BONES, JOINTS, MUSCLES AND MOTOR FUNCTION

15 Peripheral Motor Mechanisms. General Considerations . . 214

16 Changes in Bones, Joints and Periarticular Structures Due to Dener-
vation . . 216

17 Morphological Changcs in Smatcd Musclc Duc lo Dcnervauun.
Atrophy . . 229

18 Morphological Changcs in Strzated Musc]e Duc to Dcnervatmn.
Degeneration. Fibrosis. Contracture 3 . . 248

19 Physiological Changes in Striated Muscle Due to Denervation . . 257

xiii



Xiv CONTENTS
CHAPTER
20 The Biochemical Changes in Striated Muscle Due to Denervation .
21 Changes in Striated Muscle Due to Disuse .
22 Factors Influencing the Onset, Development and Seventy 0[ lhc
Changes in Striated Muscle Due to Denervation
23 The Capacity of Human Muscles to Function Efﬁcncntiy Fo]lowmg
Reinnervation after Prolonged Denervation
24 Disturbances of Motor Mechanisms and the Diagnosis of Momr I\erve
Involvement. Clinical Considerations
25 Unusual Disturbances of Muscle Function As:;ou.zlul w1lh \Ierve In]ury
26 The Pattern of Motor Recovery Associated with the Regeneration of
Motor Nerve Fibres ; ; ; ;
PART V
PERIPHERAL SENSORY MECHANISMS
27 Peripheral Sensory Mechanisms. General Considerations
28 Disturbances of Sensation Occurring in the Arca Innervated by the
Injured Nerve .
29 Testing and Recording Semory Functlan
30 Factors Complicating the Evaluation of Sensory Functlon in N erve
Injuries .
31 The Pattern of Scnqory Rccovery Aqqomated wnh the Ragencralmn of
Sensory Nerve Fibres .
32 Factors Influencing the Quality of Semory Rewvery
33 The Significance of Residual Sensory Defects
34 The Painful Sequelae of Injuries to Peripheral Nerves. Causalgia
35 Disturbances of Sensation Associated with Amputation Stumps.
General Considerations
36 Stump Pain and the Abnormal Sensory Phenomena Supenmpo%ed on
the Phantom State .
37 The Treatment of Pain and Rclated Abnormal Sensory Phcnomenu
Associated with Amputation Stumps
ParT VI
PERIPHERAL SYMPATHETIC MECHANISMS
38 Sympathetic Denervation and Recovery
39 Testing Sympathetic Function
40 Changes in the Denervated Skin and Sub(.uld.]‘]tf()lls TISSUCS Trophlc
Changes . . .
Part VII
DIAGNOSIS AND TREATMENT
41 Diagnosis. General Considerations
42 Treatment. General Considerations
43 Non-Surgical Treatment .
44 Neurography. Neurolysis. lmmposxtmn
45 Nerve Repair. General Considerations .
46 TFactors Influencing the Course of Regeneration and thc 0ual|tv ot the

Recovery after Nerve Suture .

PAGE
290
302

329

336
345

350

366

373
377

391

397
402
407
411

448

465

486

536
548
550
558
564



CONTENTS

CHAPTER

47

48
49

50
51

Special Features of Nerve Suture in Relation to the Quality of the
Recovery

Nerve Suture :

Funicular Suture and Fll]’]ltu]dl’ Ext.luslun in lhc Repall Uf Severt:d
Nerves

Nerve Grafting

Miscellaneous Methods of Brldvmg Gaps in Nervcb

PART VIII
INDIVIDUAL NERVES

Individual Peripheral Nerves. General Considerations .

The Median Nerve. Anatomical Features

Median Nerve Lesions

Compression Lesions of the Medun Nerve in the Carpa] Tunnel

The Ulnar Nerve. Anatomical Features

Ulnar Nerve Lesions ] .

Ulnar Nerve Lesions Assouated w1th Dlsorders .«’\bout lhe Elbow
Tardy Ulnar Palsy .

The Musculocutaneous Nerve

The Radial Nerve. Anatomical Features

Radial Nerve Lesions .

The Axillary Nerve

Combined Nerve Lesions .

The Brachial Plexus. Normal Anatomy

Brachial Plexus Lesions due to Compression, Stn:tch and Pcnetratmg
Injuries

Disturbances of Brachlal P]cxus Orlgln Assomated w;lh Unusual Am—
tomical Arrangements in the Cervico-Brachial Regron

Brachial Plexus Lesions due to Abnormal Ribs. The * Ccrv1cal R1b
Syndrome

The Sciatic Nerve and Its llblal and Commnn Peronca] Dwmnn-;
Anatomical Features

Sciatic, Tibial and Common Pcroneal Nervc Leslons

The Obturator Nerve .

The Femoral Nerve

The Lateral Femoral Cutaneous Ncrve Mcra]gla Paracsthelu.a

Miscellaneous Nerves .

AUTHOR INDEX

SUBJECT INDEX

xv
PAGE

621
637

678
687
720

733
736
781
800
808
834

861
886
894
921
939
946
953

968
981
1005

1012
1069
1096
1105
1110
1114
1125
1143



