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Summary: Pain in the feet is an

important diagnostic feature and a

major management problem of
rheumatoid arthritis. Of 50 hospitalized
patients, 28% recalled painful feet
as the sole presenting symptom of
their disease.

Rheumatoid disease commonly
affects the feet: 90% of the patients
studied complained of foot pain at
some time during the course of their
disease, 86% had clinical involvement
and 92% had radiological changes
in their feet.
The forefoot is most frequently

involved. Midfoot involvement was

noted in 68% but was symptomatic
in only 22%. Changes in the ankle
were least common but always
symptomatic.
Resume: Le pied douloureux dans
t'arthrite rhumatoide

La douleur dans les pieds constitue
un element diagnostique important de
I'arthrite rhumatoide et en meme

temps, pose un probleme therapeutique
d'envergure. Sur 50 malades
hospitalises, 28% signalaient qu'une
douleur dans les pieds etaient le seul
symptdme present de la maladie.

La maladie rhumatoide affecte
couramment les pieds. Des malades
observes, 90% se sont plaints, a un

moment donne, d'avoir des douleurs
aux pieds, 86% d'entre eux presentaient
une atteinte clinique et chez 92%
la radiographie revelait des
modifications pathologiques.

L'avant-pied est le plus souvent
touche. Le pied moyen etait affecte
dans 68% des cas, mais n'etait
symptomatique que chez 22% des
malades. Les modifications au niveau
de la cheville etaient moins frequentes,
mais toujours symptomatiques.

Although pain in the feet is the pre¬
senting symptom in 15.7% of patients
with rheumatoid arthritis,1 and eventu¬
ally 90% of patients with rheumatoid
arthritis have involvement of the feet2
very few direct observations on the
nature of the foot involvement have
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appeared in the literature. This study
is an analysis of painful feet in 50
patients admitted to the University of
Toronto Rheumatic Disease Unit for
control of rheumatoid arthritis.

Fifty patients who had been hos¬
pitalized in the Rheumatic Disease Unit
during March and April of 1972 were

interviewed, examined and their labo¬
ratory and radiographic data analysed.
All patients had rheumatoid arthritis
as defined by the American Rheuma-
tism Association.3 The technique of
the clinical examination followed that
described by Beetham et al* and the
results were tabulated. Laboratory and
radiographic examinations were per¬
formed as part of the routine assess-

ment.
Thirty-six of the patients were wom¬

en and 14 were men. The average age
was 55 with a range of 21 to 82 years.
The average duration of disease was
15 years with a range of 6 weeks to
50 years. Eighty-eight percent of the
patients had classical rheumatoid ar¬

thritis, 4% definite rheumatoid ar¬
thritis and 8% probable rheumatoid
arthritis as defined by ARA criteria.3
At the time of assessment 72% of

the patients were found to have active
disease in numerous joints. Eighty-six
percent had an elevation of the erythro-
cyte sedimentation rate, and 50% were

taking potent anti-inflammatory medi¬
cation in addition to salicylates (40%
prednisone, 8% azathioprine and 2%
cyclophosphamide).

Symptoms
In 28% of the patients the sole

presenting symptom of their rheuma¬
toid disease was painful feet. Forty-six
percent recalled foot pain as part of
a more generalized onset of disease.
Ninety percent of the patients had had
painful feet at some time during the
course of their disease and 8% de¬
scribed foot pain as their major dis¬
ability. Seventy-eight percent of the pa¬
tients described their foot pain as inter¬
mittent and 12% had had constant
pain in their feet since the onset of
their disease.

Forefoot pain was the initial symp¬
tom of rheumatoid disease in 34% of
the patients, and in 16% this was the
only symptom. Two patients (4%) had
had midtarsal pain at the onset. Twenty
percent had had ankle pain initially
and 10% no other joint involvement.

At some time during the course of
their disease 84% had had pain in the
forefoot, 22% in the midfoot and
38% in the ankle area.

Surgical procedures

Twenty-six percent of the patients
underwent surgical procedures on their
feet. Twenty percent had had meta-
tarsal head resections, resulting in im¬
mediate relief from pain which was
maintained in most cases. However,
two patients quickly developed painful
callosities over the metatarsal stumps.
One patient developed ischemic ulcers
of the toes following resection and
spent most of the ensuing two years in
hospital.

Three patients had had triple ar-
throdeses to correct progressive painful
hindfoot deformity and all had done
well.

Clinical findings
All of the patients had clinical or

radiological evidence of rheumatoid
disease in their feet (Table I).

Table I.Clinical involvement in
rheumatoid feet

724 CMA JOURNAL/OCTOBER 20, 1973/VOL. 109



Forefoot abnormalities were the
most common with forefoot spread in
86% of the patients. This finding was
based on the history of rapid increase
in shoe size, the finding of a flattened
anterior arch in the resting position
and the presence of callosities under
metatarsal heads. Hallux valgus (an
angle of greater than 20° between the
longitudinal axis of the first metatarsal
and the proximal phalanx of the first
toe) was present in 62% of the pa¬
tients. Hammer toes (dorsal subluxation
of the proximal phalanx and a fixed
flexion contracture of the interpha-
langeal joints) were noted in 58%.

Midtarsal and subtalar involvement
was noted in 68% of patients. Damage
to these joints resulted in collapse of
the longitudinal arch of the foot on

weight-bearing, resulting in abduction

through the subtalar joint and prona-
tion to the midtarsal area. In 52% of
patients this flattened foot was still
flexible and returned to normal in the
absence of weight bearing. Sixteen per¬
cent of patients had rigid flat foot with
significantly reduced inversion and
eversion.

Ankle joint involvement was ob¬
served in 16%. The ankle showed
thickened synovium anteriorly, mild to
moderately reduced joint motion, and
synovial crepitus. This was difficult to
distinguish from tenosynovitis about
the ankle joint. Four percent of the
patients had swelling that was local-

FIG. 1B.Radiograph showing metatarsal head erosion (patient L.M.).

FIG. IA.Left foot of patient L.M
Note forefoot spread.

FIG. 2A.Right foot of patient M.P.
Note hallux valgus, forefoot spread
and dorsal subluxation of toes.

FIG. 2B.Radiograph showing osteoporosis, metatarsal head erosion and forefoot
disorganization.
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ized to the course of the tendons and
pain when the action of the muscle
was opposed. These patients were
classified as having tenosynovitis rather
than ankle joint involvement.
Two patients had rheumatoid nodules

over bony prominences. One patient
had multiple vasculitic ulcers and an¬
other patient had arterial insufficiency
with ischemic ulcers.

Gait abnormalities

Eighty-eight percent of the study
group had a characteristic shuffling
gait. There was absent heel strike, the
foot being placed flat on the floor;
the knee and hip were maintained in
slight flexion. The forefoot push-off
was absent and the foot was slid
forward. There was often antalgic lurch
if excess pressure was placed on the
metatarsal heads. Both swing and stance
phases were short, resulting in a short-
ened stride.

Radiological changes
Osteoporosis was found in the peri-

articular area in 68% and generalized
osteoporosis in 68%. Loss of cartilage
(joint space narrowing) was found in

92% and periarticular erosions were
found in 80% of the patients. Second¬
ary osteoarthritic changes were noted
in 48%.

Case reports

The following case reports illustrate
the main clinical types of foot problem
found in rheumatoid arthritis.

Case 1, Mrs. L.M.: This 23-year-old
woman with a two-year history of sero-
positive rheumatoid arthritis was seen
while her disease was in exacerbation,
uncontrolled by salicylates, prednisone or

chloroquine. The first symptom of her
disease had been painful swelling of meta-
tarsophalangeal joints. The pain was

markedly increased by walking or stand-

FIG. 4.Right foot of patient M.N.
Note callosity under middle metatarsal
head.

FIG. 3.Radiograph of patient J.V.S.
showing marked generalized osteoporosis,
metatarsal head erosions and secondary
osteoarthritis of talonavicular joint.

FIG. 5.Radiograph of left ankle of
patient M.N. showing osteoporosis and
secondary osteoarthritis of the tibiotalar
joint.

ing. Within several months she needed
wider shoes and found that she was

constantly standing on the lateral borders
of her feet to reduce the pain.

Examination confirmed the flattening
of the arch with pain on compression of
the forefoot, and radiographs revealed
periarticular osteoporosis with erosions at
the margins of the MP heads (Figs. IA
and 1B).

Case 2, Mrs. M.P.: This 67-year-old
woman had had seropositive rheumatoid
arthritis for 18 years. Her disease had
been mild until three years prior to ad¬
mission when it became chronically active
and deforming.

She stated that she had had mild dis¬
comfort in the feet for many years, par¬
ticularly in the metatarsal area. This pain
was made worse by prolonged standing or
walking. In the preceding three years
she had developed more pronounced dis¬
comfort over the midtarsal area which
was brought on by short periods of weight-
bearing and was relieved only by several
hours of rest.
The forefoot showed widening with loss

of the anterior arch. There was a bunion
with a 70° hallux valgus resulting in
dorsal subluxation of the second and third
toes. The medial arch was flattened and
there was slight calcaneal abduction. She
walked with a characteristic rheumatoid
shuffle. Radiographs showed generalized
and periarticular osteoporosis. Meta-
tarsus varus was present as a predisposing
factor to the hallux valgus. Marked ero-
sive changes were noted in the MP joints
with subluxation (Figs. 2A and 2B).

Case 3, Mrs. J.V.S.: This 66-year-old
woman had had chronic, progressive, sero¬

positive rheumatoid arthritis for 33 years.
She had been taking steroids for 12 years
and during that time had had multiple
fractures. She recalls having, two years
after the onset of her disease, bilateral
metatarsalgia associated with swelling.
Over the past few years the pain had
moved proximally and was felt over the
dorsal aspect of the foot in the midtarsal
region. The pain was accentuated by
weight-bearing and relieved by rest. There
was slight flattening of the anterior arch
as well as pronation of the forefoot and
restriction of the midtarsal and subtalar
joints. Her gait was characteristically ab¬
normal and radiographs revealed osteo¬
porosis, metatarsal head erosions and
marked narrowing and sclerosis of the
talonavicular joints (Fig. 3).

Case 4, Mrs. M.N.: This 70-year-old
retired schoolteacher had had seropositive
rheumatoid arthritis for 30 years. She was
admitted to hospital following a spontane
ous compression fracture of the 12th
thoracic vertebra. Generalized osteoporo¬
sis was believed to be due to 20 years ot
oral steroid therapy. Her initial problem
had been pain in the right midtarsal joint.
Within six months she was treated by
triple arthrodesis (1939). Over the next
few years she developed pain and swelling
in the left ankle which was initially inter¬
mittent and more recently continuous. De-
formities in her forefoot with painful
callosities had developed over the years
with gradual increase in the width of her
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foot. Her major symptoms were arising
from her left ankle and from metatarsal
head callosities. On examination, flatten-
ing and spreading of the forefoot with
slight pronation was observed. The second
to fifth toes were dorsally subluxated
owing to prominent metatarsal heads and
callosities on the plantar aspect (Fig. 4).
The movements of the ankle joint were
restricted to 30° flexion and extension
bilaterally. Radiographs revealed loss of
cartilage with secondary osteoarthritis of
her left ankle joint (Fig. 5).

Discussion

Foot pain and particularly meta-
tarsalgia is an important diagnostic
feature of rheumatoid arthritis. The
New York diagnostic criteria for
rheumatoid arthritis5 require bilateral
swelling, limitation, subluxation or
ankylosis of three limb joints which
must include the hand, wrist or foot.
The emphasis on the foot is further
strengthened by the study of Thould
and Simon' in which 16% of the pa-
tients were found to have radiological
changes in their feet without changes
in the hands, and equally significantly,
no patient had changes in the hands
without also having changes in the feet.
In the present study 74% of the pa-
tients described painful feet at the
onset of their disease, and in 28%
painful feet was the sole presenting
symptom.

Therefore careful study of the feet is
mandatory in making the diagnosis of
rheumatoid arthritis.
The pathological mechanisms that

result in the foot deformities in rheu-
matoid arthritis have not been carefully
analysed. Whereas the forces acting
on the hand have been studied ex-
tensively, the foot has escaped atten-
tion.

Calabro' ascribed the changes in the
foot to damage to supporting ligament-
ous structures and mechanical pressures
of footwear or bed clothes. Recently,
Gheith and Dixon7 noted the lateral
dislocation of the sesamoid bones under
the great toe in rheumatoid arthritis
and attributed this to laxity of the sup-
porting ligamentous structures. Care-
ful dissection of the rheumatoid foot
will be needed to study these changes.

Most patients described their initial
symptom as pain under the metatarsal
heads accentuated by walking and in
particular with the forefoot push-off.
Some patients stated that they con-
sciously inhibited any flexion of the
toes while walking to avoid increasing
the pain. Such inhibition of plantar
flexion results in a combination of ex-
tensor overactivity and mechanical
pressure forcing the toes into dorsal
subluxation.

Symnptomls and signs of forefoot in-
volvement were found in 85% of the

patients. Pain in this area was seldom
disabling. Clinical changes in the mid-
foot were more frequent than symp-
toms. Flexible flat feet seldom caused
midfoot discomfort. Ankle pain was
more common than clinical findings.
Patients considered ankle pain to be
the most disabling in that it could not
be modified by special shoes or a
change in gait.

Management of painful feet in rheu-
matoid arthritis has been described by
Dixon,8 Sedar,9 Godfrey1" and Jones."1
The basic principles are (a) control of
the inflammation through rest and
drugs; (b) protection of the inflamed
or damaged foot by limited weight-
bearing and by carefully designed foot-
wear; and (c) surgical reconstruction of
the painful, damaged foot. Unfortu-
nately, in many patients very little
attention has been paid to their feet
until disorganization has occurred, and
then the painful foot is subjected to a
variety of reconstructive surgical pro-
cedures."2 In this study the surgical
procedures were relatively successful
in relieving pain. All three patients
who had a triple arthrodesis did well.
All 10 patients who had metatarsal
head resections had immediate relief of
pain, but three eventually developed
painful callosities and felt that their
feet were worse than preoperatively.

This study confirms that painful feet
are a major problem in rheumatoid
arthritis. They have important diag-
nostic significance and present a chal-
lenge in management. Further studies
are required to assess the mechanisms
of deformities described in this study
and thereby improve management.
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