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INTRODUCTION

The list of differential diagnoses for plantar heel
pain is extensive. The etiology of heel pain can be
divided into three basic categories: systemic,
osseous and soft tissue. This paper will briefly
review the more common causes of heel pain and
propose a new etiology and treatment plan for
individuals with heel pain.

SYSTEMIC ETIOLOGY

Heel pain may be the result of a multitude of sys-

temic disorders. The clinical presentation is usually
that of generalized, bilateral heel pain, often with
edema. The heels are diffusely tender and should
not typically be confused with mechanical heel pain.

The systemic disorders can be subdivided into
three major categories: immunologic, infectious
and metabolic. Gout is probably the most common
metabolic disorder and can be diagnosed by radi-
ographic findings or serology. Immune disorders
can be further divided into the seropositive and
seronegative arthropathies, but this does not
change the clinical picture.

Infectious causes of heel pain can be classified
as either active or reactive. Active infectious
processes are fofiunately rare and failure to diag-
nose could lead to disastrous consequences. Group
B strep, gonorrhea, salmonella and tuberculosis
have all been associated with hematogenous cal-
caneal osteomyelitis. Reactive infectious arthridities
are non-purulent joint inflammations that develop
after an infection has occurred elsewhere in the
body. The primary infection is believed to produce
an antigen similar to surface antigens on joint sur-
faces, triggering an autoimmune response. This has
been documented in patients with HIV, Reiter's
syndrome and rheumatoid arthritis, and may be a

cause of plantar heel pain. The author has had sev-
eral patients with bilateral heel pain who were
non-responsive to conventional care and had dra-
matic improvement in symptoms when antibiotics

were initiated for non-podiatric causes. A review of
the literature clearly demonstrates that patients with
bilateral heel pain do not respond to surgical treat-
ment as well as patients with unilateral pain.'a
Perhaps the etiology in these patients is not
mechanical, and a course of antibiotics might be
appropriate.

The use of antibiotics in the treatment of joint
pain remains controversial. The avallable literature
does show limited success with the use of
macrolides and tetracylines. Macrolides are
believed to possess anti-inflammatory propefiies
through decreased leukocyte activrq/, diminished
levels of cyokines and PGE2. The tetracyclines
have been shown to inhibit collagenase and metal-
loproteases, enzymes present in the breakdown of
cafiIlage. They also reduce the rate of phagocyo-
sis, leukotaxis and T-cell activity. These drugs also
possess anti-oxidant effects.

There have been successful outcomes in three
double-blind studies in which antibiotics have been
used to treat rheumatoid arthritis. In one study of
patients with active rheumatoid arthritis of less than
one year's duration, 44o/o of patients were in or near
remission at 3.3 years after initiating antibiotic ther-
apy of minocycline (100 mg BID). In another study,
(a 48-week open trial involving 18 patients with
active rheumatoid arthritis), a1l patients were on
200 mg of minocycline daily. Statistically significant
improvement was noted on almost all variables of
disease activity, however, antibiotics such as

ciprofloxin, rifampin, metronrdazole and griseoful-
vin have not been shown to be effective.

OSSEOUS EfiOLOGY

The inferior calcaneal step has been identified as a
source of heel pain. The prominence of the calcaneal

tuber has been implicated as a source of unremitting
pain by Malay,5 but has not been confirmed by oth-
ers. In a review of 195 painful heels, Malay found
B.3o/o to have prominent calcaneal tuberosities and
half of these were non-responsive to conselative
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care and requifed surgical intelention.5
The inferior calcaneal spur has long been

associated with heel pain. The spur has been
clearly shown to lie within the intrinsic musculature
and not in the plantar fascia.6'7 The first branch of
the lateral plantar nelve lies within close proximity
to this calcaneal prominence. Population studies
have shown the spur to be present in 8% to 18% of
the general population.',e However, once the age of
50 is reached, the incidence climbs to over 500/0}o

In symptomatic individuals, a spur was presentT5j/o
of the time. It was, however, also present in two-
thirds of the asymptomatic feet.', Overall, surgical
results from resection of the calcaneal spur have
been good and may even show better long-term
benefits versus fascial resection alone.",'3 Problems
associated with heel spur resection include sensory
loss and delayed wound healing following a longi-
tudinal medial incision.

SOFT TISSUE ETIOLOGY

Neurologic Etiology
Non-osseous causes of heel pain may primarily
involve either the nerves, fascia or muscles.

Przylucki and Jones,'a were the first to recog-
nize entrapment of the muscular branch to the
abductor digiti minimi as a source of heel pain.
Release of this nerve was later popularized by
Baxter. Surgical decompression of the nerve has
been shown to be uniformly successful. A review
of several studies involving a totaT of 158 patients
revealed over 900/o of the patients had good to
excellent results."lS Unfortunately, there are no
clear diagnostic tests or physical findings to con-
firm this diagnosis. Electrodiagnostic testing has not
proven helpful and need not be ordered.'6 Results
of the physical exam are equivocal. Many of the
reported clinical findings are non-diagnostic for
nerve entrapment and commonly found with other
etiologies of heel pain.

Fascial Etiology
Plantar fasciitis is currently believed to be the most
common cause of heel pain. Excessive pull of the
plantar fascia, most commonly seen in a pronated
foot, will irritate the calcaneus resulting in painful
ambulation. Fascitis as a cause of heel pain is fur-
ther supported by surgical reports of excellent

relief of pain by simply releasing the plantar fascia.
Long-term studies have shown good to excellent
results in over 850/o of patients whether the release
was performed by open, percutaneous or endo-
scopic techniques.a,""a

It is now well-documented that transection of
the plantar fascia may clinically destabilize the foot
and yield a myriad of pain syndromes. Digital insta-
bility, metatarsalgia and lateral column pain are
some of the more commonly reported complica-
tions following fasciotomy."" There are, however,
multiple inconsistencies with the fascial etiology
theory. Despite all surgical reports of fascial resec-
tion, either open or endoscopic, there is little
mention of fascial inflammation. One would sur-
mise that chronically inflamed fascia requiring
surgical interuention would yield some degree of
clinically visible inflammation. Occasional biopsies
of fascia have been performed in conjunction with
heei surgery; these have failed to demonstrate evi-
dence of inflammation. Of over 40 articles
reviewed, only two noted some evidence of patho-
logic changes.us,:o One of the papers described a
mpcoid degeneration more consistent with age

than acute inflammatory changes.3' Severai authors
now recommend sectioning only one-half to one-
third of the fascia to reduce the chance of
developing mechanical aberrations. If tension on
the fascia were responsible for heel pain, one
would anticipate even greater pain if half the fascia
were cut, because all the pulling forces would now
be transmitted to the remaining fibers. Additionally,
the fascia is non-contractile. Pain in the morning
and after rest, even very brief periods, is not con-
sistent with an inelastic, non-contractile ligament.

The physical exam also reveals inconsistencies.
Most patients with heel pain have little parn at the
actual insefiion of the fascra, into the proximal more
central pafi of the heel. Typically, heel pain patients
have pain along the medial heel extending distally
into the medial arch. After prolonged standing or
high levels of activity, the heel can become swollen
and a Tinel's sign of the medial plantar nerve can
often be elicited. One consistent finding is the simi-
lar success rate for all types of surgical approaches.
Plantar fasciotomy, heel spur resection and nele
decompression all seem to be equally effective. The
author believes the common denominator in all these
procedures is fascial decompression.
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Muscular Etiology
The author, therefore, proposes the primary etiol-
ogy of heel pain is ove nse of the intrinsic
musculature similar to what is seen in chronic exer-
tional compartment syndrome. The intrinsic
muscles are supinators of the midtarsal and subta-
lar joints, hence their overuse in the pronated foot,
typically seen in patients with heel pain. Physical
findings are consistent as well. Tenderness on
exam is usually most intense over the abductor
muscle belly along the medial heel and proximal
arch. Since the posterior tibial nelve penetrates this
muscie, a Tinel's sign and other neurologic signs
and symptoms can be readily explained. Post-static
dysgenesis can be more readily appreciated by
contracture of an inflammed muscle.

Radiographic findings are also consistent. Amis
noted an increase in subfascial thickness (the tissues
superior to the fascia).3' Calcaneal spurs, as previ-
ously noted, are located within the intrinsic
musculature, not the plantar fascia. Bone scans
which typically show an increased uptake in the cal-
caneus also show increased tracer in the medial arch
in the blood flow and blood pool phases. This would
be expected with tracer uptake in the muscles, not
the relatively avascular fascia. In the author's experi-
ence an MRI will also show edema within the
muscles and no signrficant fascial aberrations.

Non-surgical treatment is designed to allow
relaxation of the plantar musculature and prevent
their overrse. Arch stabilization through orthotics,
strappings, casting, shoe modifications, etc. are com-
mon and acceptable methods of treating heel pain.
Oral as well as parenteral anti-inflammatory medica-
tions are used frequently and anecdotally useful.
There are no controlled studies demonstrating the
long-term usefulness of these anti-inflammatory
medications.3337 The author has used injections of
botulinum toxin type A in several patients with
unremitting heel pain. By causing a paralysis of the
intrinsic muscles, this will hopefully allow for relax-
ation and ultimate healing. In three patients the
author has been unsuccessful in obtaining a paru-
l1tic muscle. The use of this toxin is very safe and
no serious side effects have been repofied, but at
$4OO for a 100 unit injection the ffeatment can be
cost-prohibitive.

The author's current surgical approach is a fas-
cial decompression procedure. The actual surgical
technique is similar to that of neurolysis as described

by Baxter. A vertical incision is placed along the
medial heel, angling slightly distal as it approaches
the plantar skin. The incision is deepened and the
fascia over the abductor muscle (medial band of
plantar fascia) is incised. The abductor is retracted
and the thick underlying fascial band is incised. This
will decompress the muscles in the plantar central
and plantar medial compaftments. The plantar fascia
is left intact and mechanical stability of the foot is
preserved. The patient is placed in a weight-bearing
cast for one month.

The author wishes to emphasize these are
theoretical precepts in the treatment of heel pain.
\7hi1e the author has taken this approach recently,
sufficient data has not been collected to make anv
definitive recommendations.
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