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Abstract

This article is a review of the book “orthopaedic biomechanics” edited by Beth A.
Winkelstein. This book (hardcover) was published by CRC Press, Taylor & Francis
Group, FL in 2012. The contents of the book and its relevance to orthopedic
research or practice is discussed in this invited review.
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“Orthopaedic Biomechanics” was released in 2012 and edited by Beth A.

Winkelstein, PhD. The list price of the book ($179.95) is comparable with similar

books published in this field. This text is intended for both the novice and

established researcher working the field of orthopaedic biomechanics. However,

this book assumes that the reader has some basic knowledge about biomechanics,

finite element modeling, and biomaterials used in orthopedic surgery. Composed

of twenty-one chapters with approximately 3,000 references, “Orthopaedic

Biomechanics” provides an exhaustive literature review of the most current pub-

lished data in orthopaedic biomechanical engineering. This work focuses on the vast

and complex nature of the field of orthopedic biomechanics that challenges both

researchers and clinicians. The book is divided into three sections that begin with

basic concepts, principles, and function of tissues. Each section builds upon the

previous and culminates with the integration of biomechanical properties and their

application in a clinical setting. “Orthopaedic Biomechanics” is an illustrated text

including diagrams, anatomical dissections, experimental charts, finite element

equations, and color photographs. Each chapter begins with an introductory

overview and reviews the pertinent micro and macro-anatomy before discussing

the chapter topic. A brief summary incorporating future research considerations

emphasize the most important topics and leave the reader with a complete under-

standing of the chapter.

Written by some of the leaders in their respective fields, “Orthopaedic Biomechanics”

discusses current trends, terminology and data with regard to well established
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principles in orthopaedic biomechanics. It also confronts contemporary biomech-

anical topics like gender, developmental biomechanics, functional tissue engineer-

ing, prosthetics, and aging. These are subjects that are receiving much attention in

both clinical and research settings. This book also provides a review of all major

orthopaedic injuries, including but not limited to, the skull, chest, spine, hand, and

lower extremity. Biomechanical analysis of these injuries are extensively covered

and well supported with informative vector diagrams and three dimensional

computational imaging which further help simplify a complex topic. “Orthopaedic

Biomechanics” recognizes the importance of not only updating the reader on well

known biomechanical orthopaedics, but also advancing the science by highlighting

the expansion and future research on the latest subject matter.

In the following paragraph, we highlight several chapters which we believe are

unique in “Orthopaedic Biomechanics.” Chapter five provides an extensive review

on skull development. Basic biomechanical concepts of the skull and the effects of

skull injury and healing on these properties are reviewed. Understanding and

developing skull biomechanics is essential for improving protective devices in the

sports and automotive industries. Temporomandibular joint (TMJ) mechanics are

presented in chapter six. This chapter simplifies the very complex biomechanical

environment of the jaw. Osseous, muscular, ligamentous, and cartilaginous struc-

tures on the jaw are explained and the current concepts of jaw biomechanics are

reviewed. Chapters 7–10 involve normal and pathologic states of the spine, shoul-

der, hand and lower extremity and the biomechanics of each condition. Musculo-

skeletal development, gender, and aging, and the changes of each on the

biomechanical properties are described in chapters twelve and thirteen. Under-

standing musculoskeletal development, differences in gender, and the effect of

aging are essential for injury prevention in sports, orthopaedic implants and

geriatric injury. These concepts are the frontier in the field of orthopaedic

biomechanics. Chapter fourteen examines the merger of biomechanical properties

with computational modeling. Pathology of injury to bone and joint structures are

examined with the use of finite element modeling to effectively guide experimental

designs. Chapter fifteen evaluates gait mechanics and the current technologies

utilized in assessing normal and pathological bipedal ambulation. This chapter also

shows how the current technology of gait analysis has greatly improved but is

rarely integrated in the clinical setting. Chapters sixteen and seventeen discuss

sports and non sports related orthopedic injuries. Biomechanical analysis of the

mechanism of injury as well as injury risk models for all areas of the body are

evaluated. Chapter 19 summarizes the latest biopolymer technological advance-

ments and their use in treating orthopaedic pathologies.

In summary, this book is an exceptional reference manuscript for scientists

at any level of training in the area of orthopaedic biomechanical engineering.

With a strong devotion to biomechanical principles and their orthopaedic appli-

cations, this book bridges the divide between the basic science research and its

effect on clinical practice. Due to this strong clinical emphasis, physicians who

commonly encounter orthopedic injuries would greatly benefit from referencing

this book. However, the average physician’s encounter of complex equations

and emphasis on mathematical modeling will be the limiting factor in their
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use of this book. Despite this, we believe “Orthopaedic Biomechanics” achieved

the rare accomplishment of creating a relevant text for not only orthopaedic

biomechanical engineers but also clinical physicians. We thank the editors for

inviting us to write this review.
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