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PREFATORY NOTE TO FOURTH EDITION

I am deeply indebted to my associate, Dr. Roger A. Mann, for his diligent editing
and his original contributions to this edition and to the second and third editions. I am
also extremely grateful to my many other colleagues who submitted new chapters.

It has been very gratifying to observe the tremendous interest and progress the
healing arts have made in recent years in both the care and the knowledge of the
diseases and deformities of the human foot—disorders that, although they have
comprised a most common human ailment, have been practically ignored in the past.
This marked advancement is evidenced within the fields of orthopaedic surgery and
podiatry.

Henri L. DuVries, M.D., D.P.M.
Qakland, California



Foreword

In an energy era it has been easy to overlook
basic forms and sources of locomotion, yet
their contribution is constantly being reas-
serted. Our foot, to a degree, has somewhat
similarly suffered. We require reexamination
of anatomical and physiological fundamentals
to interpret reactions to new stresses. We
have not ever been standing on the same type
of terrain over the centuries as we are now,
moss to resilient cork, natural to artificial turf;
the present gamut brings to mind examples
which are likely to proliferate profoundly.

Structural interplay has emerged as the
dominant influence in evaluating regional
disorders in the body. The role of the foot in
increased speed of ambulation, running, now
must be assimilated for accurate identification
of limb impairment in the huge field of ath-
letic disorders. The greatly increased intru-

sion of artificial elements, now of established
acceptance, to provide artificial joints is a
modern miracle we need to grow with.

Such principles have been interpreted, and
solutions presented, in this text as an up-to-
date aid in treating the increasingly broad
field of foot disorders. The book represents a
distillation of new clinical syndromes, experi-
ence, conservative and practical aids, and
appropriate surgical solutions, which combi-
nation should facilitate immensely its use by
physician, surgeon, and all paramedical per-
sonnel.

James E. Bateman, M.D., F.R.C.S.(C)

Surgeon-in-Chief,
Orthopaedic and Arthritic Hospital,
Toronto, Ontario
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Preface

It has been twenty years since the first
edition of DuVries' Surgery of the Foot
appeared. At the time of the first writing, Dr.
Henri DuVries had thirty years’ experience in
the treatment of foot problems. I am glad to
say that he is still going strong twenty years
later. I was greatly honored to be asked to edit
the fourth edition of this book, which from its
inception has been one of the mainstays of
knowledge regarding the function, diagnosis,
and treatment of conditions of the foot and
ankle.

My interest in the foot began in my second
vear of medical school, and after listening to
the stimulating biomechanics lectures of
Verne T. Inman, editor of the third edition, I
became interested in the lower extremity,
especially the foot. My first year of orthopae-
dic residency was spent with Verne Inman in
the Biomechanics Laboratory at the Univer-
sity of California Medical Center in San Fran-
cisco, studying human gait and particularly
the intrinsic muscles of the foot.

In my second year of residency, I met
Henri DuVries, who as consultant to the Foot
Clinic taught me how to evaluate and treat
problems of the foot. After my orthopaedic
residency I spent a year of fellowship with Dr.
DuVries furthering my knowledge about the
clinical aspects of the foot. It was during this
vear of fellowship that 1 realized that, al-
though Dr. DuVries did not possess the bio-
mechanical background of Dr. Inman nor Dr.
Inman the clinical background of Dr.

DuVries, I had been placed in the unique
position of bringing together the basic princi-
ples advocated by these two brilliant men.
Working together with these men in the past
fifteen years has given me the basic biome-
chanical and clinical knowledge 1 needed to
approach and treat patients with foot prob-
lems. It is with this background that I
approached the task as editor of the fourth
edition.

The first edition of Surgery of the Foot was
the labor of Henri DuVries, who presented to
the medical world his vast clinical experience
in foot problems. In the second edition he
included other contributors to help expand
specific sections of the book. The third edi-
tion, edited by Dr. Inman, changed the basic
format of the book to include the ankle joint
and expanded the number of contributors to
specific sections.

As editor of the fourth edition, 1 have
obtained contributors who have shown a
specific interest in the topic they present.
Thus the discussions on children’s feet, neu-
romuscular diseases, the diabetic foot, derma-
tology, pathology, and radiology have been
extensively rewritten. In the sections pre-
viously written by Dr. DuVries, I have
attempted to reorganize the material to spe-
cifically indicate the etiology, pathophysiol-
ogy, and various methods of treatment. I have
also pointed out the surgical techniques that
Dr. DuVries and I consider to be the proce-
dures of choice for specific foot problems.

xi



xii PREFACE

Needless to say, even after four editions, I
still feel that further changes will become
necessary as medicine continues to progress
but the principles presented throughout this
book are basic in their approach and will not
change significantly over the years.

Roger A. Mann
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Basic considerations






BIOMECHANICS OF THE FOOT

AND ANKLE

Verne T. Inman and Roger A. Mann

The initial chapters of this text on surgery
will be concerned not with anatomy, as is
customary, but with a discussion of the biome-
chanics of the foot and ankle. The specific
relationships will be emphasized and some
methods for functional evaluation of the foot
will be presented. These alterations were
initiated for several reasons.

First, it has been assumed that the ortho-
paedic surgeon possesses an accurate knowl-
edge of the anatomic aspects of the foot and
ankle. If this knowledge is lacking, textbooks
of anatomy are available that depict in detail
the precise anatomic structures comprising
this part of the human body. It seems redun-
dant to devote space here to what can only be
a superficial review of the anatomy of the foot
and ankle.

Second, it seems mandatory that any text-
book on surgery of the foot should begin with a
discussion of the biomechanics of the foot and
ankle as an integral part of the locomotor
system. The human foot is an intricate mech-
anism that functions interdependently with
other components of the locomotor system.
No text is readily available to the surgeon that
clearly enunciates the functional interrela-
tionships of the various parts of the foot. Inter-
ference with the functioning of a single part
may be reflected in altered functions of the
remaining parts. Yet the surgeon is constantly

called upon to change the anatomic and struc-
tural components of the foot. When so doing,
he should be fully aware of the possible conse-
quences of his actions.

Third, wide variations are known to occur
in the component parts of the foot and
ankle, and these variations are reflected
in the degree of contribution of each part to
the behavior of the entire foot. Depending on
the contributions of an individual component,
the loss or functional modification of that
component by surgical intervention may re-
sult in either minimal or major alterations in
the functional behavior of adjacent compo-
nents. An understanding of basic interrela-
tionships may assist the surgeon in explaining
to himself why the same procedure performed
on the foot of one person produced a satisfac-
tory result while in another person the result
was unsatisfactory.

Fourth, by being alert to the mechanical -
behavior of the foot, the physician may find
that some foot disabilities caused by malfunc-
tion of a component part can be successfully
treated by nonsurgical procedures rather than
attacked surgically as has been customary.
Furthermore, some operative procedures
that fail to achieve completely the desired
result can be further improved by minor alter-
ations in the behavior of adjacent components
through shoe modification or the use of

3



4 BASIC CONSIDERATIONS

inserts. An understanding of the biomechan-
ics of the foot and ankle should, therefore, be
an essential aid in surgical decision making
and contribute to the success of postoperative
treatment.

LOCOMOTOR SYSTEM

The human foot is too often viewed as a
semirigid base whose principal function is to
provide a stable support for the superincum-
bent body. In reality the foot is poorly
designed for this purpose. Standing for pro-
longed periods of time can result in a feeling of
fatigue or can produce actual discomfort in the
feet. One always prefers to sit rather than
stand. Furthermore, it is far less tiring to
walk, run, jump, or dance on normally func-
tioning feet—either barefooted or in comfort-
able shoes—than it is to stand. The foot,
therefore, appears to have evolved as a
dynamic mechanism functioning as an inte-
gral part of the locomotor system and should
be studied as such rather than as a static struc-
ture designed exclusively for support.

Since human locomotion involves all major
segments of the body, obviously certain su-
prapedal movements demand specific func-
tions from the foot and alterations in these
movements from above may be reflected
below by changes in the behavior of the foot.
Likewise, the manner in which the foot func-
tions may be reflected in patterns of move-
ment in the other segments of the body.
Therefore the basic functional interrelation-
ships between the foot and the remainder of
the locomotor apparatus must be clearly
understood.

To begin a review of the locomotor system,
one must recognize that ambulating man is
both a physical machine and a biologic organ-
ism. The former makes him subject to the
physical laws of motion, the latter to the laws
of muscular action. All characteristics of mus-
cular behavior are exploited in locomotion; for
example, when called upon to perform such
external work as initiating or accelerating
angular motion around joints, muscles rarely
contract at lengths below their resting lengths
(Bresler and Berry, 1951; Ryker, 1952; Close
and Inman, 1953). When motion in the skel-

etal segments is decelerated or when external
forces work upon the body, activated muscles
become efficient. Activated muscles, in fact,
are approximately six times as efficient when
resisting elongation as when shortening to
perform external work (Abbott et al., 1952;
Asmussen, 1953; Banister and Brown, 1968).
In addition, noncontractile elements in mus-
cles and specific connective tissue structures
assist muscular action. Thus human locomo-
tion is a blending of physical and biologic
forces which compromise to achieve maximal
efficiency at minimal cost.

Man uses a unique and characteristic ortho-
grade bipedal mode of locomotion. This
method of locomotion imposes gross similari-
ties in the manner in which all of us walk.
However, each of us exhibits minor individual
differences that permit us to recognize a
friend or acquaintance even when he is
viewed from a distance. The causes of these
individual characteristics of locomotion are
many. Each of us differs somewhat in the
length and distribution of mass of the various
segments of the body—segments that must
be moved by muscles of varying fiber lengths.
Furthermore, individual differences occur in
the position of axes of movement of the joints,
with concomitant variations in effective lever
arms. Such factors as these and many more
combine to establish in each of us a final idio-
syncratic manner of locomotion.

A smoothly performing locomotor system
results from the harmonious integration of
many components. This final integration does
not require that the specific contribution of a
single isolated component be identical in
every individual, nor must it even be identical
within the same individual. The contribution
of a single component varies under different
circumstances. Type of shoe, amount of fa-
tigue, weight of load carried, and other such
variables can cause diminished functioning of
some components with compensatory in-
creased functioning of others. An enormous
number of variations in the behavior of indi-
vidual components is possible; however, the
diversely functioning components, when in-
tegrated, are found to be complementary and
will produce smooth bodily progression.



