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Preface

The joints in the human foot are not
unlike the joints in other parts of the body
relative to their ultrastructural collection
of cells and tissues. However, the gravi-
tational forces necessary for weightbear-
ing and function create their particular
influence on the joints of the pedal ex-
tremities. Conversely, the influence of
structural deformity, physiological dys-
function, and disease processes result in
abnormal stresses on the feet that are not
readily reversible. It can be postulated
with a high degree of accuracy that very
few systemic diseases and disorders de-
velop without having some minor or ma-
jor influence upon the structure and func-
tion of the human foot. Arthritis in its
infinite variety of types and complications
is one of these diseases. Needless to say,
each of the arthritic diseases develops its
own subjective and objective findings in
the feet, requiring specialized diagnosis
and podiatric treatment.

The symptoms of arthritis in the human
foot are related to connective tissues in-
timately involved with joint structure and
function. This text will therefore be con-
cerned with the biologic and biochemical
composition of the structures entering
into the joints, the types of joints in the
foot, the physiologic and pathological
processes that provide for the integrity of
the joint, and the influence of biomechan-
ical dysfunction on the arthritic foot. Po-
diatric concern for the arthritic patient
embodies close cooperation and consul-
tation with the rheumatologist, internist,
and family practitioner in the early diag-
nosis and systemic and podiatric treat-
ment of the acute and chronic sequela of
the disease.

vii

It is my desire in this text to convey to
the reader the nature of the foot problems
experienced by the arthritic patient, the
systemic and local manifestations of the
disease process and their treatment by
podiatric medical, biomechanical, phar-
macologic, and surgical techniques. I trust
the podiatric specialist, other physicians,
and the student will find this text helpful
as an adjunct source of reference, as well
as a meaningful contribution. to the liter-
ature.

It is the podiatrist’s desire to join the
team of specialists in rheumatology and
to assist in the early diagnosis and treat-
ment of acute and chronic foot disorders
secondary to disabling and often life
threatening arthritic disease.

It is important for the podiatrist and
other specialists to consider the psycho-
social character of the arthritic patient
when administering treatment. The pain-
ful arthritic foot may be the “trigger” that
can result in social withdrawal of the pa-
tient. Discomfort and disability may pro-
vide a means of escape from the realities
of life. Lifestyles will change with the
somatic problems associated with arthri-
tis. The inevitable chronicity of pain cre-
ates problems at every life cycle, making
it difficult to cope with peer relationships
and career decisions. When youngsters,
through adolescence, are crippled and in
pain, the problems are often magnified by
the outpouring of parental love and sym-
pathy. Care should be exercised by the
doctor in such cases to maintain a positive
perspective and approach to the influ-
ences of the patient’s environment.

Concern must be demonstrated for fam-
ily fears and, if possible, group therapy for
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families and close associates should be
encouraged. The help of a psychologist
can be a positive approach to orienting
families to the problems by teaching both
patient and loved ones how to cope with
stress and by setting treatment goals for
patient, family, and friends.

Chronic pain will alter the arthritic pa-
tient’s relationship to sexual expression.
The disabling arthritic problem manifests
itself psychosomatically by changing the
physiologic and psychological expressions
of one’s sexual life. There must be recog-
nition that the successful management of
the arthritic patient crosses the paths of
many disciplines, requiring the expertise
of a variety of health professionals.

Unfortunately, the practical application
of diagnosis and treatment of arthritis has
been clinical for too many years. Today
and in the recent past there are scientists
who are devoting their laboratory studies
to the composition, cellular physiology,
and chemical reactions taking place in the
articular tissue in health and disease.
Many interesting and constructive find-
ings are being discovered involving the
biological, biochemical, biomechanical,
and pathological joint tissue. This is the
direction we must follow if we are to
provide the greatest benefit to the ar-
thritic patient.

Due to the great influence of weight-
bearing and multiple minimal trauma to
its structure, the arthritic foot is catego-
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rized as an organ subject to the wear and
tear of everyday living. It becomes readily
apparent that the clinician finds it com-
fortable and easy to dismiss the symptoms
of arthritis in the foot as of traumatic
origin or as a degenerative joint disease.
His treatment fits the clinical diagnosis
with absolute confidence of a righteous
plan of attack. Little is considered of the
biochemical disparity involving the artic-
ular cartilage, synovia, synovium, capsu-
lar, and periarticular tissues. Little
thought is given to the specificity of treat-
ment to combat the exciting agents at the
cellular, molecular, and genetic engineer-
ing level for a conclusive result.

Evans (1979) states that, “hard scientific
data are now finding their way into the
literature. We might proceed to the chem-
ical drawing board to devise the appro-
priate compounds to specifically affect the
mechanism by which the joint is irre-
trievably damaged.”

The author respects the strides made in
understanding the biomechanical and
pathological alterations in bone. How-
ever, the true appreciation of the mecha-
nism of joint change is taking place on the
cellular and molecular research level. It
is at these levels that significant future
progress will be made. We all humbly look
forward to scientific research in this area.

Irving Yale, D.P.M., Ed.D. (Hon.)
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CHAPTER 1

Epidemiology and Biochemical

Considerations

EPIDEMIOLOGY

Volumes have been written on the sub-
ject of epidemiology and the biochemical
reactions that are involved in the physio-
pathologic processes of arthritis. This
chapter does not cover the myriad of bio-
chemical reactions, but provides some in-
formation of importance to the doctor and
patient suffering with an arthritic disor-
der.

An appreciation of the information em-
bodied in this section hopefully will pro-
vide working material for the provision of
a better service to the patient suffering
with an arthritic foot complaint.

Recent epidemiological studies are dis-
cussed briefly and are followed by bio-
chemical information of general value to
the clinician. Further information rela-
tive to biochemical, cellular, and molec-
ular considerations can be found through-
out the text.

General Discussion

It is indeed interesting and also disap-
pointing to find so little information in the
literature relative to the arthritic foot
when one considers that some of the ear-
liest discoveries of arthritis were found in
prehistoric man. The manifestations of ar-
thritic diseases in their unique variety of
pathology in America alone involve over
30 million people.

In the study of the skeletal remains of
non-human animals and Homo sapiens,
Minugh (1982) cites the work of Blum-
berg, Sokoloff, Fox, and others concerned
with osteoarthritis. Large vertebrates,

such as dinosaurs, hominids, and Nean-
derthal man, presented evidence of os-
teoarthritis disorders. Fox concluded that
1) “weight bearing plays a significant role
in the development of osteoarthritis as
evidenced by its restriction to larger
mammals, and 2) among larger mammals
the distribution of the disease throughout
the skeleton may be explained in terms
of species specific functional stresses,
probably generated by locomotor special-
izations requiring excessive functional
demands at certain joints, which in turn
lead to degenerative disease in the partic-
ipant bony elements.” Podiatrists can ac-
cept this view by Fox as being particularly
significant as they minister to the prob-
lems of structure and function affecting
the feet of modern day man.

The disease is no respector of age and
can affect children, the middle-aged, and
the elderly. A high percentage of arthritic
patients are either partially or totally dis-
abled. Many occupations are etiologic for
the development of arthritis. Multiple
minimal trauma, direct blows, and envi-
ronmental toxicities are capable of creat-
ing arthritic symptoms. Many of the early
signs of arthritis occur in the feet. The
failure to recognize early signs often re-
sults in the patient developing serious
crippling and damaging joint problems
that are not reversible (Figs. 1.1-1.3).

Since there are no specific “cure-all”
medications or other techniques that pro-
vide 100% results for arthritic problems,
the patient often falls prey to injudicious
advice, inadequate treatment, and a great
deal of quackery.
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Figure 1.1. ARTHRITIC NEGLECT (A-C) The inability of the chronic arthritic to bend freely and
move fingers and hands allows for poor foot hygiene. This is especially true when feet require
palliative care and are neglected by the family. Professional attention is indicated when pathology
exists.
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Figure 1.2. CONGENITAL FOOT DEFORMITIES (A and B) Deformities subject the joints to
severe trauma due to gravitational stress resulting in pain. Pain can be relieved by constructing

sophisticated orthoses.

The authors of this text offer the prac-
titioner a broad view of a variety of joint
diseases affecting the human foot. Treat-
ments discussed herein have been helpful
in relieving discomfort and avoiding the

crippling effects of the disease process.
Nothing spectacular is offered to the prac-
titioner. Hopefully, in the best interests of
the suffering patient, one will recognize
the need for a “team approach.” The text
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Figure 1.3. TALOCALCANEAL BRIDGE-FOREFOOT ADDUCTUS The inability of a joint to func-
tion normally results in abnormal stress being placed on adjacent articulations, often resulting in

traumatic arthritis and deformity.

provides many approaches to the treat-
ment of the arthritic foot based on proven
results by the very people who are seeing
the great bulk of foot problems in this
country, the podiatrists. The author pro-
vides his expertise in the conduct of a
successful practice over 40 years and
many hundreds of thousands of pairs of
feet.

Kraus et al. (1978), in an extensive epi-
demiological study that considered the
drinking of alcohol, familial arthritis, ge-
netic patterns, educational background,
complications of obesity, the presence of
osteoarthritis, smoking complications and
participation in sports, concluded that
those obese patients whose weight was at
least 20% above ideal were at greater risk
of developing osteoarthritis of the hip.
Also, those who had a more than high
school education and provided a family

history of arthritis were at greater risk.
There was no evidence of participation in
high school athletics and regular use of
alcohol increasing the risk of osteoarthri-
tis.

FLOORING AT THE WORK PLACE

Brantingham et al. (1982, a and b) ref-
erence previous studies and statistics re-
lated to flooring at the work place. They
note that the foot and leg are physiologi-
cally designed to function best on a varied
terrain. The flat urban surface has been
shown to reduce the efficiency of the ve-
nous pump mechanism and produce foot
deformity. Venous circulation impedance
tends toward the development of varicose
veins and edema. Blood flow reduction is
a concomitant of fatigue, and the fatigued
worker is prone to injury at the work



