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ince its inception in 1994, the Master Techniques in Orthopaedic Surgery series has become the

gold standard for both physicians in training and experienced surgeons. Its exceptional success may

be traced to the leadership of the original series editor, Roby Thompson, whose clarity of thought

and focused vision sought “to provide direct, detailed access to techniques preferred by orthopaedic

surgeons who are recognized by their colleagues as “masters’ in their specialty,” as he stated in his
series preface. It is personally very rewarding to hear testimonials from both residents and practicing orthopae-
dic surgeons on the value of these volumes to their training and practice.

A key element of the success of the series is its format. The effectiveness of the format is reflected by the fact
that it is now being replicated by others. An essential feature is the standardized presentation of information
replete with tips and pearls shared by experts with years of experience.

Abundant color photographs and drawings guide the reader through the procedures step-by-step.

The second key to the success of the Master Techniques series rests in the reputation and experience of our
volume editors. The editors are truly dedicated “masters” with a commitment to share their rich experience
through these texts. We feel a great debt of gratitude to them and a real responsibility to maintain and enhance
the reputation of the Master Techniques series that has developed over the years. We are proud of the progress
made in formulating the third edition volumes and are particularly pleased with the expanded content of this
series. Six new volumes will soon be available covering topics that are exciting and relevant to a broad cross
section of our profession. While we are in the process of carefully expanding Master Techniques topics and
editors, we are committed to the now-classic format.

The first of the new volumes is Relevant Surgical Exposures, which I have had the honor of editing. The
second new volume is Essential Procedures in Pediatrics. Subsequent new topics to be introduced are Soft
Tissue Reconstruction, Management of Peripheral Nerve Dysfunction, Advanced Reconstructive Techniques in
the Joint, Sports Medicine, and Orthopaedic Oncology and Complex Reconstruction. The full library thus will
consist of 16 useful and relevant titles.

Iam pleased to have accepted the position of series editor, feeling so strongly about the value of this series to
educate the orthopaedic surgeon in the full array of expert surgical procedures. The true worth of this endeavor
will continue to be measured by the ever-increasing success and critical acceptance of the series. I remain
indebted to Dr. Thompson for his inaugural vision and leadership, as well as to the Master Techniques volume
editors and numerous contributors who have been true to the series style and vision. As I indicated in the pref-
ace to the second edition of The Hip volume, the words of William Mayo are especially relevant to characterize
the ultimate goal of this endeavor: “The best interest of the patient is the only interest to be considered.” We are
confident that the information in the expanded Master Techniques offers the surgeon an opportunity to realize
the patient-centric view of our surgical practice.

Bernard F. Morrey, MD



Preface

merican medicine remains in the midst of a profound and wrenching transformation. The govern-

ment, the insurance industry, Wall Street, and patients have demanded improved medical care at

lower cost. Better medicine (orthopaedics) occurs when doctors practice medicine consistently

on the basis of the best scientific evidence available, set up systems to measure performance,

analyze results and outcomes, and make this information widely available to patients and the
public. Reduced costs have been achieved partly through a wholesale shift to health maintenance organizations,
capitation, and managed care.

Trauma is a complex problem where initial decisions often dramatically determine the ultimate out-
come. Death, deformity, and medicolegal entanglements may follow vacillation and error. When treatment is
approached with confidence, planning, and technical skill, the associated mortality rate, preventable complica-
tions, permanent damage, and economic loss may be significantly reduced. Uncertainty, inactivity, and inap-
propriate intervention by physicians are all detrimental to patient care. Certain traditional concepts and fixation
techniques need to be abandoned and new approaches learned.

This text attempts to address society’s mandate to our profession: better orthopaedics at reduced cost. It
provides both residents and practitioners with surgical approaches to 46 common but often problematic frac-
tures that, when correctly done, have proven to be safe and effective. It is my hope that the third edition of this
textbook remains a valuable fixture in the catalog of literature on fracture management.

Donald A. Wiss, M.D.
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PART |
UPPER EXTREMITY

Clavicle Fractures:
Open Reduction and
Internal Fixation

Donald A. Wiss

INTRODUCTION

Clavicle fractures are common injuries and account for approximately 35% to 40% of fractures in the shoulder
region. Most occur in the midshaft, and the majority are treated nonoperatively. Nonsurgical management
of this injury was based on historic, retrospective, surgeon, or radiographic studies that equated union with
success. These early studies concluded that the residual shoulder deformity was primarily cosmetic and that
shoulder and upper limb function were satisfactory. In the past 15 years, there has been a paradigm shift in the
evaluation and treatment of clavicle fractures because contemporary studies have reported that nonoperative
treatment of widely displaced fractures in adults is associated with persistent anatomical deformity, residual
shoulder pain and weakness, and subtle neurologic impairment. Furthermore, recent randomized clinical trials
comparing nonoperative with surgical treatment of widely displaced clavicle fractures in adults have shown a
15% rate of nonunion and symptomatic malunion, respectively, in nonoperatively treated patients. These newer
studies also used patient-oriented limb-specific outcome measures such as the Constant, Dash, or ASES scores
and demonstrated statistically significant improvement in validated patient outcome measures following inter-
nal fixation. These studies lend support for the use of internal fixation in selected patients with widely displaced
clavicle fractures in adults to decrease the incidence of nonunion and malunion. Surgery has proven to be safe
and effective with the most common complication being prominent hardware necessitating removal.

Most classification schemes for clavicle fractures divide them into three basic categories. Group I are middle
third fractures, Group II are lateral third fractures, and Group III are medial fractures. Neer et al. further subdi-
vided Group II fractures into three distinct subgroups based on associated soft-tissue and ligamentous injuries.
In type I injuries, the coracoclavicular ligaments remain intact; in type II injuries, this ligamentous complex is
disrupted allowing superior displacement of the lateral fragment; and type III injuries that involve the articular



