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Preface to Eighth Edition

Many new methods and techniques in orthopaedic
surgery have been developed or refined during the last 5
to 6 years; those of importance to practicing orthopaedic
surgeons are included in this eighth edition.

All chapters have been revised and brought up-to-date.
All are written by members of the staff of the Campbell
Clinic. Several authors, some new to this edition, have

had much experience in a busy, Level I trauma center,’
and this experience is reflected in the discussions on-
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fresh fractures, delayed unions, nonunions, microsur-
gery, and other subjects.

The format of this edition is essentially the same as for
the last edition. The discussions on the foot have been
expanded into 11 chapters and on the hand into 18. A
total of 86 chapters have been grouped into 18 parts for
better presentation. Over 2300 illustrations are new or
totally redrawn.

We have continued to use almost entirely the method
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’

Shoulder

Sketch 5

of measuring joint motion advocated by the American
Academy of Orthopaedic Surgeons. The neutral position
is 0 degrees instead of 180 degrees as in the first three
editions (see sketches 1 through 4*). For the shoulder,
however, the method of the Academy seems too compli-
cated for adoption here. Although the neutral position is
0 degrees as for other joints, the direction of movement
in adduction, abduction, flexion, and extension is the
same as that used in previous editions (see sketches 5
and 6).

Reproduced by courtesy of the American Academy of Orthopaedic
Surgeons.

r
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Preface to First Edition

The title of this book, Operative Orthopedics, is not in-
tended to convey the impression that the chief or most
important method of treatment of orthopaedic affections
is open surgery. Although many orthopaedic affections
are best treated by operative measures alone, the major-
ity are successfully treated by more conservative means.
Further, such measures are often essential adjuncts ei-
ther before or after operation.

This volume has been written to meet the current need
for a comprehensive work on operative orthopedics, not
only for the specialist, but also for many industrial and
general surgeons who are doing excellent work in some
branches of orthopedic surgery, and are making valuable
contributions to this field.

The evolution of orthopedic surgery has been exceed-
ingly slow as compared to that of surgery in general. Not
until aseptic technic had been materially refined was sur-
gery of the bones and joints feasible. The statement is of-
ten made that the World War afforded the experience
which made possible the rapid development or orthope-
dic surgery during the past two decades. The surgery of
e war, however, was chiefly the surgery of sepsis; there
vas little of the refined asepsis which is required in re-
castruction surgery. Undoubtedly, the demonstration
dwing the war of the necessity and importance of this
fiel led many able men to specialize in orthopedics, and
to hem considerable credit is due for its subsequent
progess.

No classification of orthopedic affections is entirely
satisfectory; consequently, any arrangement of operative
procedires is subject to similar criticism. With the excep-
tion of he chapters on Arthroplasty and Arthrodesis, op-
erationsdescribed in this text are grouped together ac-
cording v their applicability to a given affection. This in-
volves les repetition as to generalities of etiology, pa-
thology, ad treatment than would be necessary in a
classification according to anatomic location. Operative
procedures opropriate to two or mere affections are de-
scribed in tl: discussion of the one wherein they are
most commory employed.

To overcomtthe too widespread conception of ortho-
pedic surgery a:a purely mechanical equation, an effort
is made in the fist chapter of this book to correlate the
mechanical, surgial, and physiologic principles of ortho-
pedic practice, an. throughout the book to emphasize
the practical appliction of these physiologic principles.
A special chapter hs been written on surgical technic,

for the purpose of stressing certain details in preparation
and aftertreatment which vary to some extent from those
described in works on general surgery. A thorough
knowledge of these phases of treatment is a requisite to
success. To avoid constant repetition, chapters have been
included on apparatus and on surgical approaches; re-
peated reference is made to these chapters. The after-
treatment is given in detail for practically all operative
technics. This is a most essential, yet too often neglected,
factor in the success of any surgical treatment.

In giving the position or range of motion of a joint,
only one system has been followed: with the exception of
the ankle and wrist, the joint is in neutral position when
parallel with the long axis of the body in the anteropos-
terior and lateral planes. As the joint proceeds from the
neutral position in any direction, the number of degrees
in which such movement is recorded decreases progres-
sively from 180 to 170, 160, and so on, to the anatomic
limit of motion in that particular direction. To illustrate,
complete extension of the knee is 180 degrees; when the
joint is flexed 30 degrees, the position is recorded as the
angle formed between the component parts of the joint,
i.e., the leg and thigh, or 150 degrees. Flexion to a right
angle is 90 degrees, and full flexion 30 degrees. In the
wrist, the joint is at 180 degrees, or in the neutral posi-
tion, when midway between supination and pronation,

‘and flexion and extension. In the ankle joint, motion is

recorded as follows: the extreme of dorsiflexion, 75 de-
grees; right angle, 90 degrees; and the extreme of plantar
flexion, 140 degrees.

In some instances, the exact end results have been
given, to the best of our knowledge. So many factors are
involved in any one condition, that a survey of end re-
sults can be of only questionable value unless the
minute details of each case are considered. Following ar-
throplasty of the knee, for example, one must consider
the etiology, pathology, position of the ankylosed joint,
the structure of the bones comprising the joint, the distri-
bution of the ankylosis, and the age of the patient, in es-
timating the end result in each case. Further, a true sur-
vey should include the results of all patients treated over
a period of many years, and should be made by the sur-
geon himself, rather than by a group of assistants, or by
correspondence.

In our private clinic and the hospitals with which we
are associated, a sufficient amount of material on every
phase of orthopedic surgery has been accumulated dur-

xi



Xil PREFACE TO FIRST EDITION

ing the past twenty years or more to justify an evaluation
of the various procedures. From this personal experi-
ence, we also feel that definite conclusions may be
drawn in regard to the indications, contraindications,
complications, and other considerations entering into or-
thopedic treatment. In all surgical cases, mature judg-
ment is required for the selection of the most appropriate
procedure. With this in mind, the technics which have
proved most efficient in the author’s experience have
been given preference in the text. In addition, after a
comprehensive search of the literature, operative mea-
sures have been selected which in the judgment of the
author are most practicable.

Although no attempt has been made to produce an at-
las of orthopedic surgery, an effort has been made to de-
scribe those procedures which conform to mechanical
and physiologic principles and will meet all individual
requirements. In any work of this nature, there are sins
of omission; also, many surgeons in the same field may
arrive independently at the same conclusions and devise
identical procedures. We have endeavored, however, to
give credit where credit was due. If there are errors, cor-
rection will gladly be made. In some of the chapters we

have drawn heavily from authoritative articles on special
subjects; the author gratefully acknowledges his indebt-
edness for this material. He also wishes to thank those
authors who have so graciously granted permission for
the reproduction of original drawings.

In conclusion, I cannot too deeply express my sincere
appreciation and gratitude to my associate, Dr. Hugh
Smith, who has untiringly and most efficiently devoted
practically all of his time during the past two years to
collaboration with me in the compilation and prepara-
tion of material, which alone has made this work possi-
ble. I also desire to express appreciation to Dr. J.S. Speed
for his collaboration on the sections on Spastic Cerebral
Paralysis and Peripheral Nerve Injuries to Dr. Harold
Boyd for anatomic dissections verifying all surgical ap-
proaches described, and for his assistance in preparing
the chapter on this subject; to Dr. Don Slocum for his aid
in the preparation of the chapter on Physiology and Pa-
thology; to Mrs. Allene Jefferson for her efficient edito-
rial services, and to Mr. Ivan Summers and Mr. Charles
Ingram for their excellent illustrations.

Willis C. Campbell
1939



Contents

VOLUME ONE
PARTI GENERAL PRINCIPLES

1 Surgical Techniques, 3
A.H. Crenshaw

2’ Surgical Approaches, 23
Andrew H. Crenshaw, Jr.
PARTII INFECTIONS

3 General Principles of Infection, 119
William C. Warner

4 Osteomyelitis, 131
William C. Warner

5 Infectious Arthritis, 151
William C. Warner

6 Tuberculosis and Other Unusual Infections, 177

William C. Warner

PART I TUMORS

7 General Principles of Tumors, 195
Peter G. Carnesale

8 Benign Tumors of Bone, 235
Peter G. Carnesale

9  Sometimes Malignant Tumors of Bone, 253
Peter G. Carnesale

10 Malignant Tumors of Bone, 263
Peter G. Carnesale

11 Soft Tissue Tumors, 291
Peter G. Carnesale 3
PART IV: ARTHRODESIS

12 Arthrodesis of Lower Extremity and Hip, 317
Peter G. Carnesale

13 Arthrodesis of Upper Extremity, 353
' E.Jeff Justis, Jr.

PARTY ARTHROPLASTY

14 Arthroplasty: Introduction and Overview, 371 -

Robert E. Tooms and James W. Harkess

15 . Arthroplasty of Ankle and Knee, 389
Robert E. Tooms '

16 Arthroplasty of Hip, 441
James W. Harkess

17 Arthroplasty of Shoulder and Elbow, 627
T. David Sisk and Phillip E. Wright

VOLUME TWO
PART VI AMPUTATIONS

18 General Principles of Amputations, 677
Robert E. Tooms

19 Amputations of Lower Extremity, 689
Robert E. Tooms

20 Amputations of Hip and Pelvis, 703
Robert E. Tooms

21 Amputations of Upper Extremity, 711
Robert E. Tooms

PART Vil FRACTURES

22 General Principles of Fracture Treatment, 725
Thomas A. Russell

23 Fractures of Lower Extremity, 785
J. Charles Taylor

24 Fractures of Hip and Pelvis, 895
Thomas A. Russell

25 Fractures of Shoulder Girdle, Arm, and
Forearm, 989
Andrew H. Crenshaw, Jr.

26 Fractures and Dislocations in Children, 1055
S. Terry Canale

27 Malunited Fractures, 1249
Thomas A. Russell

28 Delayed Union and Nonunion of Fractures, 1287
J. Charles Taylor
PART vil DISLOCATIONS

29 Acute Dislocations, 1349
David G. LaVelle

30 Old Unreduced Dislocations, 1373
Barney L. Freeman Il :

31 Recurrent Dislocations, 1391
Barney L. Freeman TII

VOLUME THREE _
PART IX TRAUMATIC DISORDERS OF JOINTS

32 Ankle Injuries, 1465
S. Terry Canale

33 Knee Injuries, 1487
T. David Sisk



XiV  CONTENTS

34 Shoulder and Elbow Injuries, 1733
Andrew H. Crenshaw, Jr.

PART X ARTHROSCOPY

35 General Principles of Arthroscopy, 1769
Robert H. Miller III

36 Arthroscopy of Lower Extremity, 1787
Robert H. Miller I

37 Arthroscopy of Upper Extremity, 1865
Robert H. Miller III

PART XxI DISORDER OF MUSCLES, TENDONS,
AND ASSOCIATED STRUCTURES

38 Traumatic Disorders, 1895
Barry B. Phillips

39 Nontraumatic Disorders, 1939
Barry B. Phillips

PART X1l NONTRAUMATIC BONE AND JOINT
DISORDERS

40 Osteochondrosis or Epiphysitis and Other
Miscellaneous Affections, 1959
S. Terry Canale

41 Miscellaneous Nontraumatic Disorders, 2005
Joseph P. Dutkowsky

PART XII CONGENITAL ANOMALIES

42 Congenital Anomalies of Lower Extremity, 2061
James H. Beaty

43 Congenital Anomalies of Hip and Pelvis, 2159
James H. Beaty

44 Congenital Anomalies of Trunk and Upper
Extremity, 2199 B
James H. Beaty e

VOLUME FOUR
PART XIv NERVOUS SYSTEM DISORDERS

45 Peripheral Nerve Injuries, 2215
Phillip E. Wright IT and Mark T. Jobe

46 Cerebral Palsy, 2287
Fred P. Sage %

47 Paralytic Disorders, 2383
James H. Beaty

48 Inheritable Progressive Neuromuscular
Diseases, 2465
Fred P. Sage

PART XV. MICROSURGERY

49 Microsurgery, 2501
Phillip E. Wright II and Mark T. Jobe

PART xvi THE FOOT IN ADOLESCENTS AND
ADULTS

50 Surgical Techniques, 2607 S
E. Greer Richardson

51 Disorders of the Hallux, 2615
E. Greer Richardson

52 Pes Planus, 2693
E. Greer Richardson

53 Lesser Toe Abnormalities, 2729
E. Greer Richardson

54 Rheumatoid Foot, 2757
E. Greer Richardson

55 Neurogenic Disorders, 2777
E. Greer Richardson

56 Disorders of Nails, 2835

E. Greer Richardson

57 Disorders of Tendons, 2851
E. Greer Richardson

58 Fractures and Dislocations of Foot, 2875
E. Greer Richardson and Stanley C. Graves

59 Miscellaneous Disorders, 2923
E. Greer Richardson

60 Amputations about Foot, 2943
Robert E. Tooms and E. Greer Richardson

VOLUME FIVE
PART Xxvii THE HAND

61 Basic Surgical Technique and Atteicare, 2963
Phillip E. Wright Il ’

62 Acute Injuries, 2985
Phillip E. Wright 1T

63 Flexor and Extensor Tendon Injuries, 3003
Phillip E. Wright 11

64 Fractures, Dislocations, and Ligamentous
Injuries, 3059
E. Jeff Justis, Jr.

65 Nerve Injuries, 3107
Phillip E. Wright II

66 Wrist, 3123
Phillip E. Wright Il

67 Special Hand Disorders, 3:0/
Phillip E. Wright 1

68 Reconstruction After Injury, 3181
Phillip E. Wright Il

69 Amputations, 3201
Lee W. Milford and Mark T. Jobe

70 Paralytic Hand, 3233
James H. Calandruccic and Mark T. Jobe

71 Cerebral Palsied Hand, 3281
Mark T. Jobe



72

73

74
75

76

77

78,

PART XVIII

79

80

Arthritic Hand, 3301
Phillip E. Wright 1

Volkmann’s Contracture and Compartment
Syndromes, 3341
Mark T. Jobe

Congenital Anomalies of Hand, 3353
Mark T. Jobe and Phillip E. Wright I

Dupuytren’s Contracture, 3427
Mark T. Jobe

Carpal Tunnel and Ulnar Tunnel Syndromes and
Stenosing Tenosynovitis, 3435
Phillip E. Wright 1T

Tumors and Tumorous Conditions of
Hand, 3447
Mark T. Jobe

Infections of Hand, 3479
Phillip E. Wright II
THE SPINE

Spinal Anatomy and Surgical Approaches, 3493
Marvin R. Leventhal

Fractures, Dislocations, and Fracture-
Dislocations of Spine, 3517
Marvin R. Leventhal

81

82

83

85

86

CONTENTS XV

Arthrodesis of Spine, 3583
Allen S. Edmonson

Scoliosis, 3605

Allen S. Edmonson

Instrumentation and Techniques for Scoliosis
and Kyphosis, 3655

Barney Freeman Il

Lower Back Pain and Disorders of Intervertebral
Disc, 3715

George W. Wood II

Infections of Spine, 3791
George W. Wood II

Other Disorders of Spine, 3825
George W, Wood I

Color Plates

Plate 1, 1798
Plate 2, 1798
Plate 3, 1798
Plate 4, 1862
Plate 5, 1862
Plate 6, 3040



THE HAND

A



S

A




Basic Surgical Technique and Aftercare

PHILLIP E. WRIGHT II*

Preoperative planning, 2963
Arrangement and routine in operating
room, 2963
Choice of anesthetic, 2965

Brachial plexus blocks, 2966
Intravenous regional anesthetic, 2967
Peripheral nerve blocks, 2967
Digital nerve blocks, 2967

surgery, 2967
Tourniquet, 2968
Instruments, 2969

Incisions, 2971

Local infiltration, 2967
Preparation and draping for elective

Basic skin techniques, 2971

Finger incisions, 2972
Thumb incisions, 2974
3 Palmar incisions, 2974
Basic skin closure techniques, 2974
Z-Plasty, 2975
Care after surgery, 2978
Splinting, 2979

PREOPERATIVE PLANNING

Before arranging for any operation it is important for
the patient and the surgeon to have realistic expectations
about its outcome. The patient should understand the
options; the alternatives to surgery; the expected out-
come with and without surgical treatment; the potential
risks, hazards, and benefits of the surgery; the nature of
the incisions; the potential need for incisions to be made
on other parts of the body for the harvesting of grafts;
and the possible use of internal fixation, drains, and
other types of implants such as those used in silicone ar-
throplasty. The nature of immobilization after surgery,
including the use of splints and casts, also should be un-
derstood by the patient, and he should understand that
recovery and rehabilitation might be prolonged, espe-
cially after major reconstructive procedures on the hand.

As part of the preoperative preparation the patient is
instructed to keep his hands clean for several days before
surgery and to avoid skin injury to minimize the poten-
tial for infection. If he develops cuts or skin infections,
the operation should be delayed. Although the skin of
the hand and upper extremity will be thoroughly pre-
pared in the operating room, the limb should be
scrubbed with an antiseptic soap (iodophors and chlor-
hexidine derivatives are effective). If the fingernails are
long or dirty, they should be cleaned and trimmed to re-
move potential sources of bacterial contamination.

ARRANGEMENT AND ROUTINE IN
OPERATING ROOM iy

Because surgical results depend considerably on the
skill, judgment, and precise work of the surgeon, it is im-

*Revision of chapter by Lee W. Milford, M.D.

portant to keep intraoperative distractions to a minimum.
Disorganization, fatigue, and uncertainty decrease effi-
ciency of the operating team. It is important for the sur-
geon to establish a standard routine that is followed reg-
ularly (Fig. 61-1). Each assistant can then depend on this
routine. The activities of the assistants in following this
routine should not be disrupted by the surgeon with ir-
regular, unexpected, or inconsistent demands. A stan-
dard routine makes it possible for assistants to know
what is expected of them at each step in the operation
and allows them to perform without hesitation, delay, or
wasted motion.

The operating room should always be quiet and pleas-
ant. When a local anesthetic is being used and the pa-
tient is awake, loud or inappropriate noises or bursts of
conversation may alarm the patient and should be
avoided.

The stool on which the surgeon sits should be firm
and comfortable and absolutely stable. It should allow
the surgeon to sit with the knees almost level with the
hips, the feet resting flat on the floor without strain. The
working surface of the operating hand table should be at
elbow height to provide a comfortable support for the
forearms. If the light is directed from above the sur-
geon’s left shoulder (for a right-handed surgeon), it will
shine directly on the operative field and shadows are
avoided.

Seated opposite the surgeon, the assistant should view
the operative field from 8 to 10 cm higher than the sur-
geon to allow him to see clearly without bending for-
ward and obstructing the surgeon’s view. Although me-
chanical hand holders are available, none are as good as
a motivated and well-trained assistant. It is especially
helpful for the assistant to be familiar with each proce-
dure. Usually the primary duty of the assistant is to hold
the patient’s hand stable, secure, and motionless, retract-

2963



