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INTRODUCTION

fdallux rigidus refers to degenerative arthritis of the first
I{atarsophalangcal (MTP) joint. Although Davies-Colley
rpvided the first description of the condition in 1887,
tterill coined the term hallux rigidus to characterize the
inful limitation of motion at the first MTP joint. 118 After
lux valgus, it is the most common affliction of the great
; and the most common form of degenerative joint disease
the foot.>*

A wide spectrum of options is available for the treat-
it of hallux rigidus, although current literature emphasizes
igical intervention, ranging from simple cheilectomy to
e complex osteotomies and joint arthroplasty. Consid-
ihle controversy surrounds several of these procedures
arding their indications and outcomes. Moreover, one
Ist be mindful of the variability in natural history of
lux rigidus. In some cases, the condition takes a relatively
nign course without a progression of symptoms. Smith and
lleagues reported on a small series of symptomatic patients
ated nonoperatively for duration of 12 to 19 years®® (Level
TV evidence). Although 67 of patients showed measurable
1 $s of cartilage space radiographically over time, only 1 of
2D patients reported worsening of their pain. Nearly 75%
o !the cohort stated that they would still cheose nonopera-
iNe treatment at latest followup. The abundance of options
chmbined with the uncertainty of their outcomes renders clin-
i¢al decision-making challenging. This review will evaluate
g broad array of nonoperative and operative alternatives
irrently available for the manngement of hallux rigidus.
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Although various etiologies have been proposed for hallux
rigidus, its exact cause has yet to be elucidated. Trauma or
osteochondritis dissecans may damage the articular surfaces
of the MTP joint.’ Several biomechanical and structural
factors may play 2 role in the development of hallux
rigidus. Nilsonne proposed that a long first metatarsal
may increase the stress concentrated at the MTP joint
during toe-off.8! Lambrinudi theorized that an elevated first
metatarsal leads to excessive plantarflexion of the phalanges
and results in a fiexion contracture of the joint.” Hyper-
mobility of the first ray, pronation, hallux valgus inter-
phalangeus, hallux valgus, and metatarsus adductus have
been implicated.>!13'%6! Inflammatory or metabolic condi-
tions such as gout, rheumatoid arthritis, and seronegative
arthropathies have also been suggested as passible etiolo-
gies of hallux rigidus.>® However, most of these explanations
are theoretical and unsupported. In fact, a lack of correla-
tion between hallux rigidus and metatarsus primus elevatus,
a long metatarsal, and hypermobility of the first ray has been
demonstrated in separate studies.'>!%357 Only Coughlin
identified a correlation between hallux rigidus and hallux
valgus interphalangeus.

Johnny Lau MD, MSc, FRCSC
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Table|1: Level of evidence and grades of recommendation

¢l of Evidence

el I: high quality prospective randomized clinical
ial

el 1I: prospective comparative study

el III: retrospective case control study

el IV: case series

al V: expert opinion

ades of Recommendation (given to various
jtment options based on Level of Evidence
supporting that treatment)

— Grade A treatment options are supported by strong
gvidence (consistent with Level I or 11 studies)

— Grade B treatment options are supported by fair

vidence (consistent with Level 111 or IV studies)

— Grade C treatment options are supported by either
q'onﬂicting or poor quality evidence (Level 1V
studies)

— Grade I when insufficient evidence exists to make a

recommendation

Thble 2: Radiographic Classification

Mild to moderate osteophyte
formation preservation of the
joint space.

Moderate osteophyte formation

joint space narrowing

| subchondral sclerosis.

Giade III: Marked osteophyte formation

i ‘ severe loss of joint space

i subchondral cyst formation

Grade I

Gﬁade H:

|
CLIN [bAL PRESENTATION AND EVALUATION .

Patjents commonly present with pain and stiffness at

ﬁL’pt MTP joint. In the early stages, the discomfort
predofninates at the dorsal aspect of the joint and becomes
more |diffuse with the progression of the disease. Walking
ns the pain, particularly during heel-rise and toe-
onged activity while barefoot or in soft-sole shoes

ed and painful from constant rubbing against the shoe.
lirect pressure may irritate the dorsomedial cutaneous
resulting in dysesthesia or numbness along the medial
- of the hallux. In some cases, significant synovitis may
pany these complaints.
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On physical examination, motion of the joint is restricted,
especially dorsifiexion. Early in the course of the disease,
pain may be elicited at terminal dorsiflexion and plan-
tarflexion. In the later stages, crepitance and pain in the mid-
arc of passive motion may develop. Also, the patient’s gait
may become increasingly antalgic as the MTP joint stiffens
and progressive transfer of weight to the lateral border of the
foot continues. Evidence of transfer metatarsalgta, lesser toe
deformities, or malalignment of the foot should also be noted.
A positive Tinel's sign may be elicited over the dorsal promi-
nence if chronic compression of the dorsomedial cutaneous
nerve exists.

Standing anteroposterior, lateral, and oblique views of the
foot should be obtained, The lateral view often reveals a
dorsal osteophyte at the head of the metatarsal, Other findings
indicative of hallux rigidus include joint space narrowing,
subchondral cyst formation, and sclerosis. In the early stages,
these findings are confined to the dorsal aspect of the
joint. They extend the remainder of the joint as the disease
progresses. Hattrup and Johnsen developed an unvalidated
radiographic classification scheme to assess the extent of
degeneration (Table 1).37

NONOPERATIVE MANAGEMENT

The use of foot orthoses, modifications in shoewear,
limitations in activity, and injections with corticesteroid or
sodium hyaluronate are the measures commonly employed
in the nonoperative management of hallux rigidus. However,
a paucity of high-quality evidence exists to judge their
effectiveness.

Foot orthoses and modified shoewear are used to limit
jrritation of the dorsal osteophyte and to reduce motion,
impingement and mechanical stress on the joint.”> A high
toe box prevents direct contact of the dorsal osteophyte with
the shoe. A shoe with a low heel and a rocker bottom sole
or rigid medial shank will limit dorsiflexion during gait. A
custom orthoses with a navicular pad and Morton’s extension
will restrict motion also. While biomechanical studies have
shown that functional orthoses can either restrict dorsiflexion
in a painful joint or conversely increase dorsiflexion for
earlier stages of hallux rigidus, no clinical correlation has
been demonstrated®?> (Level V evidence). One clinical
study found that 47% of patients responded to custom
orthoses alone, while another 10% responded to simple shoe
modifications* (Level IV evidence).

Injections with corticosteroid or sodium hyaluronate may
provide temporary relief of symptoms. Solan and colleagues
(Level IV evidence) reported on effects of manipulation and
corticosteroid injection of the MTP joint.% They found that
patients with Grade 1 findings reported relief for a mean
of 6 months. Relief from pain decreased to 3 months for
patients with Grade II findings, and patients with Grade
ITf findings had no relief from their pain. The effect of
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inj *ions with sodium hyaluronate has also been investi-
gatefl in patients with early-stage hallux rigidus. Pons and
coligagues (Level 1l evidence) prospectively compared the
effe¢ts of injections with either corticosteroid or sodium

sual analog scales were improved for both groups at 3
mo ﬁ!hs. However, the difference in pain relief in the patients
inje}iied with sodium hyaluronate was significant compared
to thpse injected with corticosteroid only at 28 and 56 days
aftet the injection. Analyzing the American Orthopaedic Foot
and|| e Society (AOFAS) scores, the authors reported
that &[tkhk]groups demonstrated significantly improved scores
compared to baseline, but the sodium hyaluronate group
scofes were significantly better than those of the corticos-
teropd group. The only reported adverse events were limited
to pain or swelling at the injection site in 8% of patients.
fra,dy and colleagues (Level IV) reviewed 772 patients
wi isymptomatic hallux rigidus treated both nonoperatively
and| |operatively.* They found that 55% of all patients
werp! treated successfully with conservative care only, while
ano hcr 6% either refused surgery or were not surgical
cangidates. Based on their results, they concluded that
the | majority of patients can be treated successfully with
conpervative measures,

1e results of these studies indicate that the use of foot
orthéses, modified shoewear or injections either with corti-
cosferoid or sodium hyaluronate relieves the pain associated
with daily activities and constitute fair evidence (Grade B
recommendation) to support a trial nonoperative manage-
men} prior to considering surgical intervention in patients
with! symptomatic hallux rigidus.

OP]#MTIVE MANAGEMENT

|
N! merous surgical procedures have been described for

Emnagement of hallux rigidus. These operations can
be |divided into two broad categories: joint salvage and
] ( destructive procedures. Joint salvage procedures include
eilectomy and metatarsal or phalangeal osteotomies. Joint
ctive procedures include arthrodesis, resection arthro-
plasty, interpositional arthroplasty, and implant arthroplasty.
Choosing the most appropriate operation for a patient
is ot always straightforward. The decision-making process
corfyiders many factors, which include the age, activity level,
the| severity of disease based on clinical and radiographic
evalpation and the comorbidities of the patient. Also, inter-
preting the results of surgical intervention for hallux rigidus
is difficult. Most published reports with joint salvage or joint
destructive procedures include pattents with diagnoses other
thaly hallux rigidus and are retrospective case series that lack
consistent, validated measures of outcome.

HALLUX RIGIDUS 639
CHEILECTOMY

Cheilectomy, as first described by DuVries in 1959,
involves the resection of the dorsal osteophyte and the
degenerative portion of the articular surface on the head
of the metatarsal.? Generally, the dorsal one-third of the
articular surface is removed. The procedure commonly
includes the resection of dorsal osteophytes from the base
of the proximal phalanx, the removal of loose bodies, a
synovectomy and a release of the medial and lateral capsule
and ligaments.”>35 The advantages of a cheilectomy are that
it preserves or improves motion, maintains joint stability, has
low morbidity, and allows for secondary procedures in the
future, 23753

Numerous retrospective case series (Level IV evidence)
have reported good results with cheilectomy for early-
stage (Grade I and II) hallux rigidus with success rates
ranging from 72% to 100% and poorer results for advanced
disease (Grade III).'4*:37:3L60 Some authors advocate the
use of cheilectomy regardless of grade®#>3* while others
recommend this procedure for early to moderate stage
involvement.31:3751%0 Feltham and colleagues reported on
the results of 67 patients treated with cheilectomy for all
three grades of hallux rigidus followed for an average of 65
months and found a 91% patient satisfaction rate®® (Level
IV evidence). The authors concluded that the preoperative
grade did not cormelate with clinical cutcome; however
they excluded patients with continuous intra-articular pain
from their study. Easley and colleagues reported on their
results with cheilectomy in 68 cases of hallux rigidus
encompassing all grades of disease at 5-years foltowup?!
(Level 1V evidence). They noted a 90% satisfaction rate and
average increase in dorsiflexion of the MTP joint from 19 to
39 degrees. Nine feet remained symptomatic, eight of which
had Grade HI involvement preoperatively. In all nine, the
authors found pain at the midrange of the arc of motion
before surgery. They concluded that this finding indicated
advanced degenerative change of the joint and was a negative
prognostic sign. Coughlin et al. published the largest series
of patients treated with cheilectomy. In this series, 93 cases
were reviewed retrospectively at an average followup of 9.6
years' (Level IV evidence). The authors found that 97% of
patients had an excellent or good self-assessment score and
a mean increase in dorsiflexion from 14.5 to 38.4 degrees.
Nine feet had Grade III changes preoperatively. In five of
these feet, the cheilectomy failed and was salvaged with an
arthrodesis at a mean of 6.9 years. These authors echoed the
conclusions of Easley et al. that poor results may ensue after
cheilectomy in the patients with advanced degeneration of
the joint.

The dorsal osteophyte may recur after cheilectomy in up
to 31% of cases.?! However, recurrence does not appear to
correlate with clinical failure or the return of symptoms. '3
Other complications reported following cheilectomy include
infection, neuroma formation, transient paraesthesia of the
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hallux,|and reflex sympathetic dystrophy. Incidence rates are
low api range from 0% to 3%.'%21-%0

Thd consistently favorable results reported in several level
dies constitute fair evidence (Grade B recommenda-
b support the use of cheilectomy in patients with
o I and II hallux rigidus. Two separate studies observed
esuits with cheilectomy in 2 small subset of patients
ddvanced degeneration of the MTP joint. Based on this
ce, cheilectomy cannot be recommended for Grade I
halluy irgidus.

Bopney and Macnab first described a dorsal closing-
osteotomy of the proximal phatanx in 1952 for
patment of early hallux rigidus in adolescents.® ‘Their
procedure shified the limited arc of MTP joint motion
dorsally and placed the hallux into a more dorsiflexed
positign, thus allowing for improved function.'? Moberg
et al. |qubsequently reported good short-term results with this
operation in adults and recommended further investigation of

its efficacy.” Citron and Neil reviewed 8 patients, ranging

joint, and one case of interphalangeal joint arthritis requiring
arthrodesis. Radiographic progression of degenerative change
Epvvcalt:d in 9 of the 10 feet; however, this did not
elate with the recurrence of symptoms.

O authors have investigated the combination of a
dorsd] closing wedge osteotomy and a cheilectomy.”® Blyth
et al||[reviewed 18 patients with Grade I to III hallux

L‘ treated with these combined pro(:edures7 (Level TV
ance). Fourteen patients demonstrated good or excellent
‘;and a substantial improvement in motion of the MTP
joint !ai mean followup of 4 years. One patient with a
poor |gesult went on to arthrodesis. Additional complications
included transfer metatarsalgia and one injury of dorsomedial

eet) with radiographic Grade 1 or 1I changes at a
an followup of 30 months® (Level IV evidence). A
96%| satisfaction rate was obtained without any reported
complications. The authors concluded that the addition of
pximal phalanx osteotomy provided better results than

published studies, there is insufficient evidence (Grade |
mendation) to support the use of a dorsal closing
e proximal phalanx ostectomy with or without a
cheilectomy in the management of hallux rigidus.

Foot & Ankle InternationallVol. 29, No. 6/fune 2008

Metatarsal Osteotomies

Several osteotomies of the first metatarsal have been
described for the treatment of hallux rigidus. These proce-
dures are designed to decompress the joint by shortening the
metatarsal, realign the articular surface to bring the residual
arc of motion into a more functional range, and to correct
metatarsus primus elevatus by plantarflexing the first ray.

The Green-Watermann osteotomy redirects healthy plantar
articular cartilage dorsally to serve as the bearing surface of
the joint. Dickerson and colleagues retrospectively reviewed
32 patients who underwent a Green-Watermann osteotomy
using a subjective questionnaire over an average followup
of 4 years and reported 94% of patients had signifi-
cant improvement in their pain® (Level 1V evidence).
Ronconi et al. reviewed 26 patients who underwent a distal
oblique osteotomy of the first metatarsal for Grade I or
1l hallux rigidusﬁ" {Level 1V evidence). This procedure
repositions the capital fragment plantarly and proximally
thereby shortening the metatarsal and decompressing the
joint. The authors reported that 84% of patients had good
to excellent results with improved dorsifiexion postoper-
atively. Roukis et al. prospectively evaluated 47 patients
who underwent various decompressive osteotornies which
included Austin-Youngswick, Watermann-Green, Weil, or a
telescoping Scarf® (Level III evidence). Although 92% of
paticnts stated they would undergo the same procedure again,
the investigators found that radiographically there was signif-
icant worsening of the lateral talar-first metatarsal angle,
progressive medialization of the second digit, and persistent
metatarsus primus efevatus. The authors concluded that the
iatrogenic shortening of the first metatarsal consequently led
to medial column instability.

Kilmartin et al. prospectively compared (Level I evi-
dence) treatment of Grade II hallux rigidus with either
phalangeal or first metatarsal decompressive osteotomy.*
The first 49 patients underwent a phalangeal osteotomy
while the subsequent 59 patients underwent a metatarsal
osteotomy. The average followup for the phalangeal group
was 29 months compared to |5 months for the metatarsal
group. In the phalangeal osteotomy group, 65% of patients
were completely satisfied compared to 54% in the metatarsal
osteotomy group. Numerous complications were encountered
with both osteotomies. In the phalangeal group, 2 patients
had delayed unions and 2 patients with continued pain went
on to a Keller procedure. Three patients developed inter-
phalangeal joint pain with 2 requiring subsequent 1P joint
arthroplasty. Four patients developed transfer metatarsalgia.
In the metatarsal osteotomy group, 2 patients had continued
pain and underwent subsequent Keller procedures, 3 patients
developed a delayed union, 2 patients developed avascular
necrosis of the metatarsal head, and 18 patients developed
transfer metatarsalgia. Six of these 18 patients required lesser
metatarsal osteotomies to alleviate their pain. The authors
concluded that neither osteotomy could be considered defini-
tive treatment for hallux rigidus.
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poesies straightforward

i—ir2d and conflicting
-.suS2s, at best, a Grade
.. metatarsal osteotomy

ER RESECTION ARTHROPELASTY

wzoior of the base of the
proxi arn of 7 luv valgos with asso-
.+ -greephalangeal joint*!
»Int at the expense of
.anifested as a cock-
, =plaints of weakness
= yoo thic reason, the Keller
progedure has been recommarizd -r’v for low-demand and
eldgrly patients.
Wrighton reviewed the =
a Keller arthroplasiy &

This fprocedure decampresses
stabflity. This costly trede~t
up deformity of the hal
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-f 11 patients who under-
-+ veidus with a minimum
folldwup of 10 vears™ L 1V avidence). Although 5
patignts had residual pain. 0 were satisfied with their
respjt. Three patients experercel metatarsalgia although
no lfurther intervention was wxorarred. Love et al, prospec-
tively followed 75 feet in &~ »nrs with the diagnosis of
hallux valgus and hallu rigidus who underwent a resection
roplasty for a mean failowap of 3t months®® (Level IV
evidence). The inclusion criteriz ware age over 50 years, low-
demand lifestyle, and symptomatic first MTP arthritis There
wajy no differentiation of the zrade of hallux rigidus among
the cohort. Pain was alleviated in 40 of 44 patients and 77%
of the cohort was satisfied with thair results. A postoperative
-up toe deformity was repertad in I8 patients although
e developed painful callosities.
*Doherty et al. published & prospective randomized trial
uding 110 cases comparing a Keller procedure and
rodesis of the first MTP joint for the diagnosis of hallux
valgus and hallux rigidus with a minimum followup of 2
yed 562 (Level Il evidence). Al patients were at least 45 years
oli, with an average age of 60.5 years. These authors reported
a #atisfactory or excellent resalt in 98% of individuals
undlergoing a Keller arthroplasty compared to 95% in the
rodesis group. No significant difference was noted in the
revalence of postoperative transfer metatarsalgia or cock-up
d¢formity between the groups. The prevalence of non-union
the arthrodesis group was 44%, although only 4 cases

aquiring revision for pain. The authors attributed the high
dte of nonunion fo the use of wire suture and Kirschner
ires for fixation.

Given the favorable results from Level II and IV studies,
yere is fair evidence (Grade B recommendation) to support
e use of resection arthroplasty for the treatment of hallux
gidus in older and low demand patients. However, the
ossibility of a cock-up deformity and transfer metatarsalgia

hust be considered.
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INTERPOSITIONAL ARTHROPLASTY

Interpositional arthroplasty has been investigated for the
treatment of advanced-stage hallux rigidus. It combines
a traditional resection arthroplasty with the insertion of
a biologic spacer into the joint to avoid some of the
difficulties associated with an isolated resection arthroplasty.
Various tissues, including the extensor hallucis brevis (EHB),
plantaris, and gracilis tendons have been utilized as the
interpostional graft. Theoretically, this procedure necessitates
less bone resection from the proximal phalanx and better
maintains joint stability and motion.

Hamilton et al. reviewed the results of 30 patients with
advanced-stage hallux rigidus treated with EHB tendon-
capsular interpositional arthroplasty over a 10-year period35
(Level 1V evidence). They interposed capsule and resected
EHB tendon in the joint and resected 25% or less of the
base of the proximal phalanx. The AOFAS scores improved
from an average of 23 preoperatively to 37 postoperatively,
average dorsiflexion improved from 10 to 50 degrees and
93% of patients reported that they would undergo the proce-
dure again No weakness, transfer metatarsalgia, or metatarsal
callosities were reported. Kennedy et al. reported on 18
patients (21 feet} who underwent interpositional arthroplasty
with EHB tendon at a mean followup was 38 months¥
(Level TV evidence). Three feet demonstrated Grade 1I
changes while the remainders were classified as Grade I11. All
patients reported improvement in pain and all but one would
undergo the same procedure again. Dorsiflexion increased an
average of 37 degrees. The complications included restricted
motion (to less than 20 degrees) in 2 patients and transfer
metatarsalgia ip one patient who subsequently developed a
stress fracture of the second metatarsal. The investigators
concluded that interpositional arthroplasty with EHB tendon
was indicated in the treatment of advanced-stage hallux
rigidus. Lau et al, using a similar technique, reported on
{1 patients with a mean followup of 2 years®® (Level IV
evidence). Ten patients had Grade 11 disease and one was
classified as Grade II. Eight of eleven patients were satisfied
with their resuit. However, eight patients reported weakness
of the hallux and three reported lateral metatarsalgia. The
authors concluded that interpositional arthroplasty should be
considered a salvage procedure.

Barca et al. evaluated the results of interposed plantaris
tendon combined with a 20 to 30 degree dorsal closing
wedge osteotomy of the proximal phalanx in 12 patients over
a period of 21 months® (Level TV evidence). An external
fixator was applied to maintain diastasis of the joint. All
patients reported good or excellent results and dorsiflexion
was improved by an average of 44 degrees. Finally, Coughlin
et al. reported on the use of the gracilis tendon as a biolegic
spacer in 7 patients who were followed for an average
of 42 months'? (Level 1V evidence). All seven rated their
result as good or excellent. There was a mean increase in
AQFAS scores from 42 preoperatively to 86 postoperatively
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and the mean dorsiflexion range of motion improved from
9 to 34 degrees. Four patients reported mild metatarsalgia
but niine demonstrated weakness in plantarfiexion. Coughlin
concluded that this procedure gave excellent pain relief and
reliable: function of the hallux.

Copjsidering the Iimited quantity and quality of the data,
there|is insufficient evidence (Grade I recommendation) to
recommend interpositional arthroplasty for the treatment of
hallu| rigidus.

ARTHRODESIS

Anhrodesis of the first metatarsophalangeal joint is
icepted surgical option for advanced-stage hallux

E,Npaxﬁcularly in younger and more active patients.

inates painful motion and maintains stability of
¢t ray. Reported complications include non-union,
gssive arthritis of the interphalangeal joint, and lateral
!‘ salgia.2h36:59

eral studies (Level IV evidence) have observed fusion
petween 90 and 100% with various surgical technig-
Ji26.27.32.36.53.79.92 Goycher et al. prospectively evalu-
50 patients who underwent first MTP arthrodesis using
¢1shaped reamers to prepare the joint and a dorsal plate
L‘ single compression screw for fixation® (Level IV
evidence). Preoperative diagnoses included hallux rigidus,

prior| procedures, and neuromuscular disorders. A 96% satis-
factidh rate, 92% percent union rate, and significant increase

in AIDFAS scores were achieved at an average foliowup
of 16| months. The revision rate was 4%. 13 patients had
singlg-grade radiographic progression of arthritic change
at interphalangeal joint. Flavin et al., prospectively

using| dorsal plate fixation with an average followup was
onths (Level IV evidence).?® Preoperative diagnoses
¢d hallux valgus, hallux rigidus, and non-union of a
iﬂs fusion. All patients showed radiographic signs of
at 6 weeks and there was a significant increase in
AS haliux and SF-36 scores. No complications were
repotted in this small series.

merous studies (Level I evidence) have compared
arthodesis with a Keller arthroplasty and hemiarthroplasty
of the hallux MTP joint.*62% In all studies, arthrodesis
dempnstrated equivalent or superior results with fewer
comgplications.

he consistently favorable results reported in many Level
Il agd IV studies constitute fair evidence (Grade B recom-
menflation) to support the use of arthrodesis for the treatment
of afivanced-stage hatlux rigidus.

TO? AL PROSTHETIC REPLACEMENT ARTHROPLASTY

Tﬁe success of total joint replacement sorgery elsewhere in
the pody has generated interest for the development of total

Foot & Ankle InternarionaliVol. 29, No. 6/fune 2008

prosthetic replacement arthroplasty (TPRA) for the MTP
joint. Theoretically, TPRA would not only provide pain
relief, but also restore motion and maintain joint stability.

Silastic Implants

Due to the initial success of silastic joint replacement in
the hand, these implants were adapted for use in the MTP
joint. A double-stemmed prosthesis designed as a dynamic
spacer would maintain joint space and motion. Swanson et al.
reported the results of the procedure in 105 patients, predom-
inately with rheumatoid arthritis, with a mean followup of 2.5
years™ (Level IV evidence). Radiographically, there was no
evidence of implant fracture, osteophyte formation, or bone
resorption. While other clinical trials (Level IV evidence)
also reported initial good clinical resulis, the question of
implant longevity still remained.'®*®6.7% Cracchiolo and
colleagues prospectively followed 86 patients with rheuma-
toid arthritis or hallux rigidus for a mean duration of 5.8
years'® (Level IV evidence). 83% of patients reported subjec-
tive satisfaction with an average range of motion of 42
degrees. Radiographically, however, osteophyte formation
was noted in 23 patients and 12 of these had nearly 50%
articular space encroachment. Radiographic cysts were iden-
tified in 35% of patients and eight implant fractured. There
was no difference in outcomes between the rheumatoid and
hallux rigidus groups.

These “first generation” implants failed due to high shear
forces concentrated at the prosthetic hinge. To address this,
new systerns were redesigned for insertion with titanium
grommets to reduce the stress applied to the silastic in order
to increase survival of the arthroplasty. Sebold et al. reported
on 47 patients with rheumatoid arthritis or hallux rigidus
who joints were replaced with this new design at an average
followup of 51 months™ (Level IV evidence). Subjectively,
30 patients were completely satisfied. No implant fractured,
although arthroplasties developed periprosthetic radiolucen-
cies in 5 patients, and the implants subsided in 15 patients.
The authors contrasted their results with a similar group of 41
patients who had received hinged implants. Thirty of these
arthroplasties had of radiolucencies and 2 implants fractured.
The authors concluded that the use of titanium grommets
protected the silicone prosthesis and improved longevity of
the arthroplasty. :

Despite these improvements, concerns persist regarding
the potential effects of silicone debris leading to foreign-body
reaction, synovitis, and bone erosion in the haliux. In addi-
tion, the systemic effects of silicone microfragments invading
the lymphoreticular system are still unknown.””% The
conflictin_, evidence weakly supports TPRA with silastic
implants in patients with hallux rigidus (Grade C recom-
mendation}. :

Total Metallic Implants
TPRA with unconstrained metallic implants has also been
evaluated. Pulavarti et al. reviewed the results of 36 patients
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gd with a Bio-Action prosthesis, a nonconstrained
gnted implant at 2 minimum followup of 3 years®
IV evidence). The diagnoses of the cohort included
igidus, hallux valgus with degenerative changes,
allux surgery, gouty and rheumatoid arthritis. The
noted & significant improvement in dorsiflexion,
tion, and AOFAS outcome scores following surgery.
ipn was rated as either excellent or good in 77.5%
ents. Two arthroplasties required salvage, one with a
:arthroplasty and other with an arthrodesis Radi0~

in one- pird of the arthroplastles Fuhrmann et al. reviewed
esjilis of 43 TPRA using the ReFlexion prosthesis,

ﬁof 3 years®® (Level IV evidence). The indication
cement was end—stage hallux rigidus in 32 cases

ibh in pain measured on a visual analogue scale. The
Hallux |AOFAS functicnal ratings scores and passive dorsi-
flexion iirnproved significantly. However, several arthroplas-
ties bedame unstable; 16% and 28% developed instability in
the axigl and sagittal plane instability respectively. Also, 30%
develo¢d valgus deformities, 95 developed varus deformi-
ties, anfl 21% of the arthroplasties developed plantar sublux-
ation of [their phalangeal component. Radiolucent lines were
evident| pround 23% of phalangeal components and 9% of

Gibspn et al. performed a prospective, randomized control-
i3] comparing arthrodesis versus total arthroplasty

: s united. Seven developed minor wound infections
gquired hardware removal. Six of the 39 arthroplasties

etic result. At 2 years after surgery, 40% of patients
arthroplasty group would not undergo surgery again
argd to only 3% of patients in the arthrodesis group.

an with arthroplasty.

Givep these unfavorable results in multiple studies with
differer|t implants, TPRA cannot be recommended at this
‘ the management of ballux rigidus. The results of
Gibson{s prospective, randomized trial constitute a Grade
B recommendation of arthrodesis instead of arthroplasty.
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However, more levei I or Il evidence is warranted to confirm
this impression.

HEMIARTHROPLASTY

Hemiarthroplasty of the proximal phalanx has been avail-
able for over 50 years. Nevertheless, only a few studies
investigating its efficacy have been published. Proponents
of the procedure using a metallic implant feel that it avoids
the high dorsal shear forces associated with metatarsal head
replacement as well as the inherent structural flaws of silastic
implants,*6.86.89

Townley etal. performed a large retrospective review
of 279 patients treated with a metallic hemiarthroplasty
of the proximal phalanx with followup ranging from 8
months to 33 years®® (Level IV evidence). Preoperative
diagnoses included hallux rigidus, rheumatoid arthritis, and
hallux wvalgus associated with osteoarthritis. The authors
reported good or excellent results in 95% of patients. Only
2 patients with a diagnosis of hallux rigidus patients were
unsatisfied with their result. One patient had a postoperative
infection while the other received an oversized implant.
The remaining failures occurred in 8 patients with hallux
valgus and 3 with rheumatoid arthritis. There was only
one case of clinical or radiographic evidence of loosening
which occurred in a patient with rheurnatoid arthritis and
poor bone quality. Taranow et al. retrospectively reviewed 28
patients who underwent hemiarthroplasty for severe hallux
rigidus with an average followup of 33 months®® (Level TV
evidence). Twenty-three patients were completely satisfied,
3 were satisfied with reservations, and 2 were dissatisfied.
Radiographically, 4 implants were inserted in a dorsiflexed
position and 3 of implants showed evidence of subsidence
and loosening. Two patients demonstrated a recurrence of
their ostecophytes, but this did not correlate with patient
satisfaction.

Roukis et al. prospectively compared 16 patients who
underwent a periarticular metatarsal osteotomy with 9
patients underwent hemiarthroplasty with a followup of
1 year®® (Level III evidence). Both groups significantly
improved their pain scores and motion of the joint. The
authors did not report any complications, but were concerned
about the effect of iatrogenic metatarsal shortening in the
osteotomy group. However, the results of other studies
have not been as promising. Konkel et al. retrospectively
reviewed 10 patients (I3 feet) who underwent a titanium
hemi-arthroplasty for grade II or III hallux rigidus*® (Level
IV evidence). The followup ranged from 37 to 105 months.
Eleven hemiarthroplasties eliminated pain. All implants
developed radiolucencies and subsidence. One implant was
salvaged with an interpositional arthroplasty for peripros-
thetic fracture and a subsequent painful nonunion. Raikin
et al. retrospectively compared patients with severe hallux
rigidus who were treated with either a metallic hemiarthro-
plasty or an arthrodesis®® (Level Il evidence). Twenty-one



YEE AND LAU

hemiarthroplasties with a mean followup of 79 months were
comphred to 27 arthrodeses with a mean followup of 30
All arthrodeses united and only 2 patients required
removal. Five of the 21 hemiarthroplasties failed.
as revised; four were salvaged with an arthrodesis.
iﬁonal eight hemiarthroplasties that were not consid-
lures had cut out of the stem through the plantar
of the phalanx. The authors reported that the patients
nderwent arthrodesis had significantly higher satis-
rates, higher AOFAS scores, and lower VAS pain
compared to the hemiarthroplasty group. The authors
ded that arthrodesis was more predictable than hemi-
plasty for alleviating symptoms and restoring function
ents with severe hallux rigidus.

ept for the study by Townley, the use of hemiarthro-
in the management of hallux rigidus is supported by
sting or poor quality evidence (Grade C recommenda-
The long-term consequences for hemiarthroplasties that
ot failed but are malpositioned, subsided or surrounded
iplucencies remains uncertain. Further studies designed
ield level I or IT evidence are warranted to address these

SUM1+IARY

|
¥

1.| 'The evidence supports the use of nonoperative measures
which may include foot orthosis, shoe modifications
and injections with either corticosteroid or sodium
‘hyaluronate prior to considering surgery in patients with
thallux rigidus.

2|'The evidence supports the use of cheilectomy in
patients with Grade I and TI hallux rigidus. These
favorable results have not been demonstrated reliably
in patients with Grade III hallux rigidus. Patients who
experience pain in the midrange arc of motion may
not achieve the same result after cheilectomy as those
patients who do not exhibit this finding.

3| i There is limited and conflicting evidence is to recom-
mend the use of a osteotomy of the proximal phalanx,
the first metatarsal or both for hailux rigidus.

4|| Keller resection arthroplasty can be considered for
advanced stages of hallux rigidus in elderly and low-
demand patients; however, complications such as cock-
up deformity, weakness, and lateral metatarsalgia may
develop with this procedure.

.| Arthrodesis is the mainstay of surgical treatment for
patients with advanced stages of the disease.

f.| The evidence is insufficient to recommend interposi-
tional arthroplasty with a biologic spacer. The evidence
weakly supports hemiarthroplasty and total prosthetic
. replacement  arthroplasty with a silastic prosthesis
' implanted with grommets. Total prosthetic replacement
. arthroplasty is not recommended for the management
. of hallux rigidus.
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