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Rheumatoid arthritis is a chronic,
unrelenting progressive condition
that affects the musculoskeletal sys-
tem and also has generalized sys-
temic manifestations.  The articular
changes include synovitis, ligamen-
tous and capsular laxity, cartilage
destruction, and osseous erosion.
The extra-articular abnormalities are
primarily the result of vasculitis and
include rheumatoid nodules, digital
ischemia, skin ulceration, pleuritis,
pericarditis, neuropathy, lymph-
adenopathy, and splenomegaly.

The pathogenesis of rheumatoid
arthritis is believed to be mediated
through the immune system and is
related to genetic predispositions, an
inflammatory cascade, the forma-
tion of antigen-antibody complexes,
and the release of proteolytic
enzymes, which leads to vasculitis,

synovitis, and cartilage destruction.1

The foot and ankle are a common
site of involvement.

This article reviews current con-
cepts in the management of foot and
ankle disorders in patients with
rheumatoid arthritis, focusing on
foot and ankle biomechanics, con-
servative treatment modalities, sur-
gical options, and the management
problems introduced by vasculitis
and disordered soft-tissue healing.

General Considerations

Vasculitis

The vasculitis of rheumatoid
arthritis is frequently associated with
skin ulceration, digital ischemia,
rheumatoid nodules, and mononeu-
ritis multiplex.1 Rheumatoid nod-

ules occur on extensor surfaces and
the Achilles tendon below the der-
mis.  Mononeuritis multiplex affects
the peripheral nerves and results in
motor, sensory, or mixed neuro-
pathies.

Conservative treatment of the
complications of vasculitis in the
foot and ankle depends on the sever-
ity of involvement.  The skin must be
monitored closely for potential areas
of breakdown.  Ulceration and neu-
rologic deficits are best treated by
the use of protective footwear and
orthotics and by appropriate wound
care.  Education of the patient with
rheumatoid arthritis includes prac-
tices frequently taught to patients
with diabetes.  Excessive heat or cold
should be avoided when prescribing
physical therapy modalities.  Digital
ischemia and dry gangrene from
rheumatoid vasculitis usually result
in clear demarcation of tissue viabil-
ity and autoamputation (Fig. 1).

Soft Tissues
Wound healing is a major concern

in the surgical treatment of the
patient with rheumatoid arthritis.
Soft-tissue handling and skin retrac-
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Abstract

Rheumatoid arthritis of the foot and ankle can be a debilitating problem, particu-
larly for patients who have undergone successful hip or knee arthroplasty.  Opti-
mal medical management, use of orthotic devices, and surgical intervention are
essential components of patient care.  Forefoot involvement with hallux valgus
and lesser metatarsophalangeal joint subluxation and dislocation are the most
common findings.  Reconstruction usually requires lesser metatarsophalangeal
joint excisional arthroplasty and first metatarsophalangeal joint arthrodesis.
Midfoot tarsometatarsal and intertarsal involvement is treated with orthotic
devices and intertarsal fusion for advanced arthropathy.  Hindfoot involvement
frequently leads to pes planovalgus deformity, which may require isolated talo-
navicular arthrodesis if treated early or triple arthrodesis for advanced destruc-
tion.  Ankle involvement is less frequent; when it is unresponsive to conservative
measures, ankle symptoms may be improved by arthrodesis.  Although great
advances have been made in medical and surgical management of rheumatoid
arthritis, the disease remains a serious problem.  Through prudent use of medical
management, orthotic devices, and other conservative measures as well as surgi-
cal intervention, long-term function can be enhanced greatly.
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tion should not be excessive or pro-
longed.  Skin flaps should be kept as
thick as possible, with care taken to
avoid tension during closure of the
wound.  One must be cognizant that
the vasculi t is  associated with
rheumatoid arthritis negatively
affects tissue oxygenation, resulting
in the potential for poor wound heal-
ing and infection.  Dressings and
casts need to be monitored carefully
to avoid constriction or pressure.

The anti-inflammatory and che-
motherapeutic agents used to con-
trol rheumatoid arthritis may also
adversely affect wound healing.  No
consensus exists as to whether to
discontinue these agents in the peri-
operative period.  Some authors2

suggest that methotrexate, in partic-
ular, be avoided for 2 weeks before
and for a variable period after a sur-
gical procedure.

Foot and Ankle Biomechanics
It has been reported3 that 89% of

patients with rheumatoid arthritis
have problems with their feet.  Syn-
ovitis predominates in the early
stage of the disease, whereas bone
deformities increase in frequency
and magnitude as the disease
becomes chronic.  The forefoot
tends to be the area most frequently
involved.

Flattening of the longitudinal arch
occurs in about 50% of patients and
is associated with valgus deformity
of the hindfoot and alterations in
gait.1 This deformity is probably
caused by attenuation and destruc-
tion of soft tissues, particularly the
subtalar joint capsule and inter-
osseous ligament.  Collapse of the
arch is compensated for during gait
by increased external rotation.4 The
combination of hindfoot valgus and
external rotation leads to contracture
of the Achilles tendon.  The windlass
mechanism of the plantar fascia and
metatarsophalangeal joints is lost,
potentiating the inability to stabilize
the arch during toe rise.  This leads
to delay in heel rise, shortened step
length, and decreased velocity while
walking.  Electromyographic studies
have shown increased activity of the
posterior tibial tendon, which is
interpreted as an effort to stabilize
the arch.4 This may explain the
predilection for involvement of the
posterior tibial tendon in rheuma-
toid arthritis.  

Conservative Treatment
The principles of conservative

treatment of pathologic conditions
of the foot and ankle in rheumatoid
arthritis are patient education, relief
of pain, accommodation or preven-
tion of deformity, and improvement
of function.  Like patients with dia-
betes, patients with rheumatoid
arthritis need to be instructed
regarding the importance of visually
inspecting the feet to monitor skin
conditions as well as to identify any
sign of progressive deformity.  Opti-
mal medical management by the
rheumatologist will help minimize
synovitis and pain.

Shoes with extra depth in the toe
box in conjunction with a soft,
accommodative orthotic device pro-
vide support of the arch and protec-
tion of skin over bone prominences.
Excessive hindfoot valgus accompa-
nied by shoe breakdown in the

medial arch and heel counter can be
managed with a rigid medial heel
counter constructed by a pedorthist.
Occasionally, a severe deformity
may require a polypropylene ankle-
foot orthosis for control.  Canes and
crutches are useful ambulatory aids,
but platforms may be necessary to
protect the hand or wrist involved
with rheumatoid arthritis from
increased weight-bearing.

Exercises should be performed
regularly to stretch the Achilles ten-
don and to maintain range of motion
of the hindfoot and metatarsopha-
langeal joints.  Toe-curl exercises are
performed by placing a towel flat on
the floor and attempting to wrinkle
the towel by the repeated action of
curling the toes.  This maintains
intrinsic muscle function.  A book or
other weighted object placed on one
end of the towel adds resistance to
this exercise.

Local injection of a corticosteroid
agent into a joint or tendon sheath can
resolve an acute inflammation.  How-
ever, it must be remembered that an
isolated, inflamed painful joint out of
proportion to other joints may reflect
infection rather than a flare-up of
rheumatoid arthritis.  Potential com-
plications of a steroid injection into a
tendon sheath are weakening and
possible rupture of the tendon.

Forefoot

The forefoot is the area of the foot
that is the most frequently involved
with rheumatoid foot disease and
the most readily apparent to clinical
examination.  Rheumatoid arthritis
initiates a synovitis involving the
metatarsophalangeal joints that, in
the earliest stage, may be treated by
rest, taping, shoe modifications, use
of an orthotic device, or injections of
a corticosteroid agent.  Chronic syno-
vitis leads to capsular distention,
attrition of the collateral ligaments,
and volar-plate laxity.  These changes
permit dorsal subluxation and dislo-

Vol 2, No 6, Nov/Dec 1994 327

Richard V. Abdo, MD, and Louis J. Iorio, MD

Fig. 1 Digital gangrene due to rheumatoid
vasculitis is seen at the distal tip of the sec-
ond toe and in the entire distal portion of the
third toe.  



cation of the metatarsophalangeal
joints.  Contracture of the intrinsic
musculature exacerbates the clawtoe
deformity.  The plantar fat pad fol-
lows the toes and migrates distally
and becomes progressively atrophic.
The metatarsal heads are function-
ally forced plantarward, leading to
intractable plantar keratoses that
may ulcerate if the deformity is
severe, particularly in patients with
significant vasculitis (Fig. 2).

The great toe most commonly
demonstrates progressive valgus
deformity as the metatarsopha-
langeal capsular restraints are dam-
aged and the lesser toes cease to
function as lateral stabilizers.  Hallux
varus occurs less frequently.  Defor-
mity of the hallux shifts weight-bear-
ing laterally to the lesser metatarsals,
exacerbating metatarsalgia.  A hyper-
extension deformity may develop in
the hallux interphalangeal joint.

Surgical management of the
painful forefoot in rheumatoid
arthritis may be treated by synovec-
tomy in the early inflammatory
stage, while forefoot reconstruction
is indicated for progressive joint
destruction and deformity.  Forefoot
reconstruction involves a resectional
arthroplasty of the lesser metatar-
sophalangeal joints and either
implant arthroplasty or arthrodesis
of the hallux metatarsophalangeal

joint.  Historically, resectional
arthroplasty of the hallux metatar-
sophalangeal joint was recom-
mended.  This procedure has largely
been abandoned because of long-
term poor results.5,6 This includes
the potential complications of a
cock-up deformity of the great toe
and lesser metatarsalgia.  

Whether to approach the lesser
metatarsophalangeal joints through
a transverse plantar incision,7 two
longitudinal dorsal incisions in the
second and fourth interspaces,8 or a
combination thereof9 is controver-
sial.  The advantages of the plantar
approach include the proximity of
the metatarsal heads to the incision
and the ability to excise an ellipse of
skin, effectively repositioning the
toes and the plantar fat pad.  Propo-
nents of the dorsal approach argue
that there is less risk of damage to
the plantar neurovascular bundles
and the development of a painful
plantar scar.  Whichever approach is
taken, an effort should be made to
preserve the base of the proximal
phalanx to improve stability of the
lesser metatarsophalangeal joints.
However,  dislocation and advanced
joint destruction often necessitate
resection of both sides of the lesser
metatarsophalangeal joints.

Silicone implant arthroplasty of
the rheumatoid hallux metatar-

sophalangeal joint has the advan-
tage of preserving motion.10,11 How-
ever, complications of silicone
implants, such as residual pain,
recurrent deformity, plantar-flexion
weakness of the great toe, lateral
metatarsalgia, silicone synovitis,
and progressive osteolysis, have led
to the current trend of performing
first metatarsophalangeal joint
arthrodesis.5,6,12 This procedure
provides a stable first ray for push-
off, decreases stress at the lesser
metatarsophalangeal joints, and
does not carry the potential of dete-
rioration with time.

Synovectomy
Early synovectomy of the metatar-

sophalangeal joints in the patient
with recalcitrant synovial prolifera-
tion may lessen or prevent destruc-
tive changes in the soft tissues and
joints.  This operation is performed
through three dorsal longitudinal
incisions over the first metatar-
sophalangeal joint, second inter-
space, and fourth interspace.
Dissection just medial or lateral to
the extensor tendons, longitudinally
dividing the hood mechanism, per-
mits entry to the joint capsule, collat-
eral ligaments, and synovial tissue.
The synovial tissue is excised
sharply with a rongeur, ensuring
complete debridement beneath the
collateral ligaments and in the plan-
tar portion of the joint.  Postopera-
tively, a light compressive dressing
is applied, and a stiff-soled, Velcro-
strap postoperative shoe is worn for
2 weeks.

Reconstruction
The procedure preferred by the

authors entails arthrodesis of the
first metatarsophalangeal joint,
resection of the second through fifth
metatarsal heads, and often closed
osteoclasis of proximal interpha-
langeal joint contractures.  Three
dorsal longitudinal incisions are
used, as described for synovectomy.
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Fig. 2 One year after fore-
foot reconstruction of the
right foot, plantar keratoses
have healed.  The left foot
has not been operated on
and displays the characteris-
tic hallux valgus, clawtoes,
and plantar keratoses
beneath the second and
third metatarsal heads.  



The second and fourth interspace
incisions often require a Y-type
extension distally along the sides of
the proximal phalanges for adequate
exposure without excessive skin ten-
sion in the web space (Fig. 3).  The
metatarsophalangeal joints are
exposed by longitudinally dividing
the extensor hood mechanism.

Adequate decompression of the
lesser metatarsophalangeal joints
with advanced deformity often
requires extensor brevis tenotomy
(the fifth toe has no extensor brevis
tendon), extensor longus tendon Z-
lengthening, and resection of the
base of the proximal phalanx.  The
metatarsal head is resected to
include the plantar condyles.  It is
critical that the line of resection of
the metatarsal heads form a gentle
slope from medial to lateral.

The hallux metatarsophalangeal
joint is prepared for a cone-in-cup
arthrodesis using hand-held or pow-
ered conical reamers.  The hallux is

positioned with neutral rotation,
approximately 15 degrees valgus,
and 20 to 25 degrees of dorsiflexion
in relation to the first metatarsal.
The lesser toes are aligned and stabi-
lized with 0.045-inch or 0.054-inch
wires before fixation of the first
metatarsophalangeal joint.  The pins
are driven from proximal to distal,
starting at the base of the proximal
phalanx.  To accomplish this, the toe
must be excessively plantar-flexed,
and the interphalangeal joints must
be maintained in neutral position.
We prefer fixation of the hallux
arthrodesis site with a dorsal six-
hole Luhr mandibular plate (How-
medica, Rutherford, NJ).  Threaded
Steinmann pins violate the hallux
interphalangeal joint, and crossed
screws often achieve less than ideal
fixation in osteopenic rheumatoid
bone.

Postoperatively, a stiff-soled, Vel-
cro-strap postoperative shoe is worn
for about 3 months, with partial
weight-bearing the first 6 weeks and
full weight-bearing thereafter.  The
pins are removed 4 to 6 weeks after
surgery.

Midfoot

The tarsometatarsal and intertarsal
joints are less frequently involved
with rheumatoid arthritis (Fig. 4).
The first metatarsocuneiform joint is
the most likely of these joints to be
affected by instability.  Orthotic
devices may provide support and
relieve symptoms.  These devices are
usually custom-molded, soft, and
accommodative to rheumatoid
arthritic deformities.  However,
arthrodesis of the involved joints
may be necessary if clinical symp-
toms and radiographic changes war-
rant surgical intervention.

Arthrodesis is accomplished
through a dorsal longitudinal inci-
sion.  Preparation of the joint can be
by standard planar resection or a
cylindrical dowel technique.13 Bone

graft should be considered if erosion
or cyst formation is present.  We pre-
fer fixation of an isolated first
metatarsocuneiform arthrodesis
with a dorsal four-hole Luhr
mandibular plate (Howmedica).
Most intertarsal arthrodeses are
more suitable for fixation with 3.5-
mm or 4.5-mm cannulated screws.

Hindfoot

The talonavicular, calcaneocuboid,
and talocalcaneal joints are inti-
mately related in the functional
anatomy of the hindfoot.  Any
motion or deformity of the subtalar
joint requires accommodating
changes of the talonavicular and cal-
caneocuboid joints, and vice versa.
Because the rheumatoid process
causes destruction of soft-tissue sup-
port structures, the subtalar joint
deviates into valgus angulation.  The
talar head drops into plantar flexion
without the support of the cal-
caneus, and the navicular sublux-
ates laterally.  The result is a pes
planovalgus deformity with forefoot
abduction.  It is important to include
an anteroposterior weight-bearing
view of the ankle in the radiographic
evaluation to confirm that the ankle
is not contributing to the valgus
deformity.

Initially, this deformity may be
supple and correctable by a custom
orthotic device or an ankle-foot
orthotic brace.  Eventually, how-
ever, the hindfoot may become
fixed, and triple arthrodesis will be
necessary to reposition and stabilize
the joints (Fig. 5).  Triple arthrodesis
in the patient with rheumatoid
arthritis has been successful in
terms of functional improvement,
relief of pain, and fusion rates.14

Occasionally, isolated involve-
ment of the talonavicular joint will
occur without deformity.  Formation
of cysts and joint destruction can
sometimes be extensive.  In these cir-
cumstances, isolated talonavicular
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Fig. 3 Recommended dorsal incisions over
the first metatarsophalangeal joint and sec-
ond and fourth interspaces.  When the defor-
mities of the toes are severe, exposure of the
second through fourth metatarsophalangeal
joints may be facilitated by distal extension
of the incisions along the sides of the proxi-
mal phalanges (dotted lines).



joint arthrodesis has been recom-
mended.15 However, progression of
arthritic destruction in adjacent
joints is possible.  We have found
single photon emission computed
tomographic (SPECT) bone scan-
ning useful before proceeding with
talonavicular joint arthrodesis.16

The three-dimensional images pro-
vided by SPECT scanning allow
improved definition and localiza-
tion of an inflammatory process.
The absence of uptake at the calca-
neocuboid and subtalar joints indi-
cates that these joints are not
significantly involved with rheu-

matoid arthritis.  Some authors6

advocate double arthrodesis of the
talonavicular and calcaneocuboid
joints in the younger, more active
patient with rheumatoid arthritis.

Talonavicular Arthrodesis
The talonavicular joint is exposed

through a dorsomedial incision,
retracting the saphenous vein and
nerve.  A spoon-shaped instrument
helps to open the joint.  The articular
surfaces are removed with an
osteotome, a curette, and a burr.  The
joint is reduced with the hindfoot
aligned in 5 degrees of valgus angu-
lation.  We prefer fixation with two
4.5-mm cannulated screws placed
from the navicular into the talus.
Removal of a 1.0 × 1.0-cm piece of
bone from the medial aspect of the
medial cuneiform at the naviculo-
cuneiform joint permits more lateral
placement of the screws at the entry
point of the navicular.  This is per-
formed with a 1⁄4-inch curved
osteotome.  This maneuver achieves
more perpendicular orientation of
fixation with the talonavicular fusion
surfaces.  When necessary, a bone
graft is obtained from the iliac crest or
the medial distal tibia.17 Postopera-
tively, the patient is kept non-weight-
bearing in a short leg cast for 6 weeks.
This regimen is followed by 6 weeks
of partial weight-bearing in a remov-
able cast boot and range-of-motion
exercises.

Triple Arthrodesis
Talonavicular joint arthrodesis is

performed as previously described.
The calcaneocuboid and subtalar
joints are exposed through a lateral
incision with elevation of the origin of
the belly of the extensor digitorum
brevis muscle.  The sinus tarsi is
cleared of soft tissue.  A laminar
spreader is used to open the subtalar
joint, and the articular surfaces of the
posterior and middle facets, as well as
the calcaneocuboid joint, are removed
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Fig. 4 Radiographs of a patient with rheumatoid arthritis of the midfoot.  A, Anteroposte-
rior projection shows rheumatoid arthritis of multiple tarsometatarsal and intertarsal joints.
B, Oblique projection shows significant articular changes in the cuneiform joints.

A B

A B

Fig. 5 Radiographs of a patient with rheumatoid arthritis of the hindfoot.  A, Anteroposte-
rior weight-bearing projection.  B, Lateral weight-bearing projection shows that the talo-
navicular joint is involved more than the subtalar or calcaneocuboid joints. 



with osteotomes, curettes, and a burr.
It is critical for proper hindfoot align-
ment to lift the talar head out of plan-
tar flexion before fixation.

The talonavicular joint is fixed as
previously described.  Calcaneo-
cuboid joint fixation is achieved with
two 4.5-mm cannulated screws, one
from the calcaneal anterior process
into the cuboid and the other usually
placed percutaneously in a retro-
grade fashion from the cuboid into
the calcaneus.  The subtalar joint is
fixed with a 7.0-mm cannulated
screw from the plantar calcaneal
tuberosity into the neck of the talus
(Fig. 6).  Postoperative care is similar
to that for patients undergoing iso-
lated talonavicular joint arthrodesis.

Posterior Tibial Tendon
Dysfunction

The posterior tibial tendinitis that
frequently occurs in the patient with
rheumatoid arthritis is thought to be
the result of overactivity of the pos-
terior tibial tendon in an effort to
stabilize the arch.4 Posterior tibial

tendon dysfunction has been classi-
fied into three stages.18

Stage 1 is localized tenosynovitis
with a flexible hindfoot without
deformity.  Treatment of this stage of
the condition consists of rest, anti-
inflammatory medication, physical
therapy, orthotic devices, and occa-
sionally an injection of a cortico-
steroid agent into the tendon sheath.
When the condition is unresponsive,
tenosynovectomy may be required.

In stage 2, the tenosynovitis has
progressed to a valgus deformity
that remains mobile.  Surgical inter-
vention is usually recommended to
stabilize the arch.  In the absence of
systemic inflammatory disease, a
soft-tissue reconstruction by transfer
of the flexor digitorum longus ten-
don to the navicular or posterior tib-
ial tendon would most often be
recommended.  However, with
rheumatoid arthritis, an arthrodesis
is usually done to eliminate the
potential of a progressive inflamma-
tory process with the tendon-transfer
procedure.  The types of arthrodeses

suggested include triple arthrodesis,
double arthrodesis (talonavicular
and calcaneocuboid joints), and iso-
lated talonavicular arthrodesis.

Stage 3 is a fixed hindfoot valgus
deformity, with both medial and lat-
eral pain.  This condition requires
triple arthrodesis for adequate
realignment and stabilization.

Retrocalcaneal Bursitis
Inflammation of the retrocal-

caneal bursa and the Achilles tendon
insertion is common in patients with
systemic inflammatory arthropathy,
particularly rheumatoid arthritis.
This condition usually responds to
rest, anti-inflammatory medication,
application of ice, and use of a heel
lift.  Occasionally, injection of a cor-
ticosteroid agent into the retrocal-
caneal bursa is necessary.  Care must
be taken to avoid intratendinous
deposition of steroid.  When the bur-
sitis is refractory to treatment,
debridement of the retrocalcaneal
bursa and resection of a posterosu-
perior calcaneal prominence may be
necessary.  When the Achilles ten-
don is involved, a longitudinal inci-
sion is made within the tendon to
debride intratendinous degenera-
tion or calcification.

Ankle

Rheumatoid arthritic involvement
of the ankle joint is seen in about 9%
of patients with polyarticular dis-
ease.3 The ankle joint is less com-
monly involved than other joints of
the foot, although chronic subtalar
joint malalignment may place
increased stress on the ankle and
lead to deformity.  In the clinical
examination, ankle-joint synovitis
may be confused with the more com-
mon talonavicular joint arthritis.
Conservative treatment consists of
rest, use of an ankle air splint or
ankle-foot orthotic device, medical
management, and injection of a cor-
ticosteroid agent.
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Fig. 6 Images of the foot and ankle of a patient with rheumatoid arthritis of the hindfoot 6
weeks after triple arthrodesis (same patient as in Fig. 5). A, Drawing of the radiographic
appearance in anteroposterior weight-bearing projection.  B, Lateral weight-bearing projec-
tion.  Note the oval osteoperiosteal window in the distal tibia, through which the cancellous
bone graft was obtained.
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Ankle arthrodesis is indicated in
patients with advanced arthritis or
deformity.  In one study in which
compression arthrodesis with exter-
nal fixation was compared with inter-
nal fixation with 6.5-mm cancellous
screws, there were no significant dif-
ferences regarding rate of fusion,
time to fusion, or complications.2

However, the current trend is toward
the use of internal fixation.19 Arthro-
scopic techniques may offer results
similar to those associated with open
techniques, with less soft-tissue
trauma and postoperative pain.20

Summary

The medical and surgical treatment
of the patient with rheumatoid

arthritis presents a series of chal-
lenging problems for the rheumatol-
ogist and the orthopaedic surgeon.
Despite technologic advances,
rheumatoid arthritis continues to be
a serious and debilitating disease.
Involvement of the foot and ankle
creates as much disability as does
involvement of any other area of the
body.  The forefoot and talonavicu-
lar joint are particularly prone to the
destructive processes of rheumatoid
arthritis.  However, numerous treat-
ment options are available to pro-
vide relief of pain and to improve
function.  Patient education is neces-
sary to maximize compliance with
treatment recommendations.  Ped-
orthic management is important to
accommodate deformed toes, relieve

metatarsalgia, and support the arch.
Reconstruction of the forefoot for
hallux valgus and arthritis of a lesser
metatarsophalangeal joint offers sat-
isfactory long-term functional
results.  Surgical stabilization of the
deformed rheumatoid hindfoot
improves biomechanics and ambu-
lation.  The potential for breakdown
of soft tissues and problems related
to wound healing remains a primary
concern through the full spectrum of
treatment of patients with rheuma-
toid arthritis of the foot and ankle.
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