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REVIEW

ABSTRACT
Introduction: Hallux rigidus is the most common arthritic condition of the foot, and first metatarsophalangeal joint arthrodesis is regar-
ded as the reference surgical treatment, at the cost of joint motion. Arthroplasty preserves motion but its durability remains uncertain. 
Methods: A PRISMA 2020 systematic review searched Scopus, PubMed, and OpenAlex from 2018 to 2026 for studies comparing or repor-
ting arthrodesis and arthroplasty of the first metatarsophalangeal joint in adults with hallux rigidus. Screening was assisted by artificial 
intelligence and verified by a single reviewer. Risk of bias was assessed with the Newcastle-Ottawa Scale, and results were synthesized 
narratively by outcome. Results: Of 495 records identified, 223 were screened and 13 studies were included, comprising four head-to-head 
comparisons and nine single-cohort series. In comparative studies, pain and function improved to a similar degree after both procedu-
res; one matched study favored arthrodesis for exertion pain (visual analog scale 11.8 versus 35.4) and revision rate (5.6% versus 16.6%). 
Arthrodesis nonunion ranged from 0% to 30%, and arthroplasty revision ranged from 0.9% to 16.6%. Conclusions: Arthrodesis offers the 
most durable and predictable outcome, whereas arthroplasty remains a motion-preserving alternative with acceptable function but a 
higher revision risk in selected patients.
Keywords: hallux rigidus; arthrodesis; arthroplasty; metatarsophalangeal joint; systematic review.

RESUMEN
Introducción: El hallux rigidus es la artropatía más frecuente del pie, y la artrodesis de la primera articulación metatarsofalángica se consi-
dera el tratamiento quirúrgico de referencia, a costa de la movilidad articular. La artroplastia preserva el movimiento, pero su durabilidad 
sigue siendo incierta. Métodos: Una revisión sistemática PRISMA 2020 buscó en Scopus, PubMed y OpenAlex entre 2018 y 2026 estudios 
que compararan o informaran la artrodesis y la artroplastia de la primera articulación metatarsofalángica en adultos con hallux rigidus. El 
cribado fue asistido por inteligencia artificial y verificado por un único revisor. El riesgo de sesgo se evaluó con la escala Newcastle-Ottawa 
y los resultados se sintetizaron de forma narrativa por desenlace. Resultados: De 495 registros identificados, se cribaron 223 y se inclu-
yeron 13 estudios: cuatro comparaciones directas y nueve series de una sola cohorte. En los estudios comparativos, el dolor y la función 
mejoraron de forma similar tras ambos procedimientos; un estudio emparejado favoreció la artrodesis en dolor al esfuerzo (escala visual 
analógica 11,8 frente a 35,4) y tasa de revisión (5,6% frente a 16,6%). La seudoartrosis de la artrodesis varió entre 0% y 30%, y la revisión de 
la artroplastia entre 0,9% y 16,6%. Conclusiones: La artrodesis ofrece el resultado más duradero y predecible, mientras que la artroplastia 
sigue siendo una alternativa que preserva el movimiento, con función aceptable pero mayor riesgo de revisión en pacientes seleccionados.
Palabras clave: hallux rigidus; artrodesis; artroplastia; articulación metatarsofalángica; revisión sistemática.
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INTRODUCTION

Hallux rigidus is the osteoarthritic degeneration of the first metatarsophalangeal joint, cha-
racterized by progressive cartilage loss, dorsal osteophyte formation, pain, and a reduction of dor-
siflexion that alters the push-off phase of gait.(1)It is the most common arthritic condition of the 
foot, affecting approximately 2.5% of adults older than 50 years, with a prevalence that rises further 
in later decades and a clear predominance in women.(2,3) The etiology is multifactorial and inclu-
des trauma, an elongated or elevated first metatarsal, and a positive family history, although most 
cases are idiopathic, and the Coughlin and Shurnas classification grades the disease from mild 
dorsal osteophytes to end-stage loss of joint space.(1) The condition restricts footwear tolerance, 
limits activities that require hallux dorsiflexion, and measurably reduces health-related quality of 
life, which explains why surgical referral is common once nonoperative measures such as stiff-soled 
shoes, orthoses, and injections no longer control symptoms.(4)

Two surgical families dominate the treatment of moderate and advanced hallux rigidus. First 
metatarsophalangeal joint arthrodesis eliminates the painful articulation and has been considered 
the gold standard for decades because it reliably relieves pain and restores a stable, plantigrade 
first ray.(4,5) Its principal drawback is the permanent sacrifice of motion, which some patients per-
ceive as a functional loss that affects footwear choice and sport. Arthroplasty, by contrast, aims to 
preserve motion and includes several distinct devices: interpositional arthroplasty with autograft or 
allograft tissue, silastic hinge implants, metallic hemiarthroplasty and total replacement, and the 
polyvinyl alcohol hydrogel implant marketed as Cartiva.(5,6) Each option carries a different profile 
of failure, bone loss, and revision burden. Resection and interposition arthroplasty avoid a perma-
nent implant but can shorten or destabilize the joint; silastic hinges can fragment and provoke a 
particulate synovitis; metallic components can loosen at the bone interface; and the hydrogel de-
vice can subside into the metatarsal head and erode the opposing surface.(7,8) Arthrodesis, for its 
part, can fail by nonunion or malunion, and its result depends on precise positioning of the hallux 
in slight dorsiflexion and valgus.(5)

The existing literature does not settle the choice between these two families. Systematic re-
views published in the last few years have reached partly conflicting conclusions: some report that 
arthrodesis and arthroplasty yield equivalent pain relief and function, whereas others document 
higher complication and revision rates after implant arthroplasty, particularly for the synthetic 
cartilage implant.(9-12) A comparative review of metallic hemiarthroplasty and arthrodesis found 
similar patient-reported outcomes but was limited by mostly retrospective, non-comparative evi-
dence.(11)A broader synthesis concluded that arthrodesis retains the most consistent results while 
arthroplasty remains acceptable only in carefully selected patients.(13)These reviews are themselves 
constrained by the same weaknesses of the underlying studies: heterogeneous implant genera-
tions, variable outcome instruments, and short follow-up. The interposition arthroplasty literature, 
reviewed separately, suffers the additional problem of surgical technique heterogeneity, because 
the spacer can be autograft, allograft, or synthetic and the joint preparation differs between au-
thors.(14,15) The synthetic cartilage implant, in turn, has generated divergent results in reviews, 
with early trials reporting equivalence to arthrodesis and later series reporting higher revision.(12)

Randomized evidence exists but is limited in scope and age. The MOTION trial demonstrated 
that a polyvinyl alcohol hydrogel hemiarthroplasty was noninferior to arthrodesis for a composite 
outcome at 24 months,(16)and an earlier randomized controlled trial found that total replacement 
arthroplasty and arthrodesis produced comparable outcomes at two years.(17)However, both trials 
predate the recent registry and device-surveillance reports that describe early implant subsidence, 
bone erosion, and conversion to arthrodesis.(8,18) In practice, the treating surgeon therefore needs 
an updated comparison that separates pain relief, function, complications, and revision, and that 
distinguishes comparative from single-cohort evidence. The practical question for the surgeon 
is not whether arthroplasty is technically possible, but whether it delivers durable pain relief and 
function without an unacceptable revision burden relative to arthrodesis, and motion preserva-
tion is the reason this question persists: the joint transmits loads of approximately 119% of body 
weight during gait, and its dorsiflexion is required for a normal push-off, so the loss of motion after 
arthrodesis is not a purely cosmetic concern.(2) Motion-preserving devices have evolved through 
several generations, from silastic hinges to metallic components and, most recently, to a polyvinyl 
alcohol hydrogel hemiarthroplasty designed to reproduce the viscoelastic properties of cartilage, 
yet the registry and device-surveillance data published since 2018 suggest that each generation 
has only partially solved the osteolysis, subsidence, and soft-tissue reaction that undermined its 
predecessors.(5,6,8)

Two gaps justify an updated synthesis. First, the most influential randomized evidence pre-
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dates the current implant generation, and the single-surgeon series and registry reports published 
between 2023 and 2026 have changed the picture of arthroplasty durability without yet being 
integrated into a comparative review.(19,20) Second, most prior reviews treated arthroplasty as a 
single category, which obscures the differences between silastic, interpositional, metallic, and hy-
drogel devices that are apparent in the primary literature.(12,14) To address these gaps, the aim of 
this systematic review was to compare pain relief, functional outcomes, complications, and revision 
rates between first metatarsophalangeal joint arthrodesis and arthroplasty in adults with hallux 
rigidus, and to characterize the risk of bias of the available evidence.

METHODS

Protocol and registration
This systematic review followed the PRISMA 2020 statement.(21)The protocol was not registe-

red in a prospective registry, and this is declared as a limitation. No amendments to the eligibility 
criteria or to the planned synthesis were introduced after the searches were completed.

Eligibility criteria
Eligibility was defined with a PICOS framework. The population comprised adults with pri-

mary or post-traumatic hallux rigidus of the first metatarsophalangeal joint, corresponding to 
Coughlin and Shurnas grades II to IV.(1)Studies of rheumatoid forefoot deformity or hallux valgus 
without hallux rigidus were excluded. The intervention was first metatarsophalangeal joint arthro-
desis performed with any fixation method. The comparator was arthroplasty of the same joint, 
defined as interpositional arthroplasty, silastic implant arthroplasty, metallic hemiarthroplasty 
or total replacement, or polyvinyl alcohol hydrogel hemiarthroplasty. Outcomes of interest were 
pain measured with a visual analog scale, function measured with validated instruments such as 
the American Orthopaedic Foot and Ankle Society score, the Foot and Ankle Ability Measure, the 
Self-reported Foot and Ankle Score, the Manchester-Oxford Foot Questionnaire, or the European 
Foot and Ankle Society score, as well as complications, nonunion, and revision rates. Both head-to-
head comparative studies and single-cohort series were eligible because the literature on this topic 
consists largely of non-comparative evidence, and the single-cohort series were used to describe 
the expected outcome of each procedure separately. Comparative studies with both arms and sin-
gle-cohort studies reporting at least nine patients were eligible; case reports and technical notes 
were excluded. Publications from January 2018 to the search date, in English, Spanish, Portuguese, 
or Russian with an English abstract, were considered.

Information sources and search strategy
Scopus was searched first, followed by PubMed and OpenAlex. The Scopus core query com-

bined title, abstract, and keyword fields with the publication year restriction: TITLE-ABS-KEY(“hallux 
rigidus” AND arthrodesis AND arthroplasty) AND PUBYEAR > 2017 AND PUBYEAR < 2027. Three 
complementary Scopus queries were run to capture alternative terminology: TITLE-ABS-KEY(“first 
metatarsophalangeal” AND arthrodesis AND arthroplasty), TITLE-ABS-KEY(“hallux rigidus” AND 
fusion AND replacement), and TITLE-ABS-KEY(“metatarsophalangeal joint” AND arthrodesis AND 
arthroplasty AND hallux), each with the same year restriction. The PubMed query was hallux rigidus 
AND (arthrodesis OR fusion) AND (arthroplasty OR replacement), and the OpenAlex query was 
hallux rigidus arthrodesis arthroplasty. Additional supporting searches for the introduction and 
discussion used Scopus without the lower year restriction to retrieve classic trials and methodolo-
gical references. All queries were stored in the search log with the date and the number of records 
retrieved, and the exact strings are reported here to allow replication.

Data extraction
One reviewer extracted, into a structured table, the first author and year, country, design, 

sample size, procedure, comparator, follow-up, outcome instruments, and the main results with 
their estimates, complications, and revisions. The outcome instruments were recorded as reported, 
and no score was converted or imputed. For comparative studies, the between-group estimates 
and their statistical significance were extracted as published; for single-cohort series, the preope-
rative and postoperative values and the proportion of patients reaching a satisfactory result were 
extracted. Each value was located in the abstract, results, or tables of the source document, and 
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missing fields were left blank rather than inferred.

Risk of bias assessment
Risk of bias was assessed with the Newcastle-Ottawa Scale for nonrandomized comparati-

ve studies, which scores selection, comparability, and outcome domains and assigns up to nine 
points.(22)Selection was judged on the representativeness of the exposed cohort, the selection 
of the nonexposed cohort, the ascertainment of the procedure, and the absence of the outcome 
at baseline. Comparability required control for age, sex, or disease severity. The outcome domain 
considered the objectivity of the assessment, the length of follow-up, and the completeness of 
follow-up. Single-cohort case series without a control group were classified as high risk of bias by 
design because they cannot distinguish the effect of the procedure from the natural history of the 
disease or from regression to the mean.

Synthesis methods
For the narrative synthesis, pain was reported as the change in visual analog scale score when 

available, and function was reported as the change in the instrument used by the source study; 
no attempt was made to convert one instrument to another.

A quantitative meta-analysis was not performed. The included studies used different outcome 
instruments, reported change scores and absolute scores inconsistently, and varied in follow-up 
from four months to six years; pooling under these conditions would have produced a spuriously 
precise estimate. Results were instead synthesized narratively and grouped by outcome: pain and 
function, complications, and revision, with comparative studies presented first and single-cohort 
series used to describe the expected outcome of each procedure. Subgroup synthesis by implant 
type was applied to the arthroplasty arm because silastic, interpositional, and hydrogel devices 
are not interchangeable. The certainty of the evidence was not formally graded, and the review 
therefore avoids quantitative claims about the magnitude of differences.

RESULTS

Study selection

Figure 1. PRISMA 2020 flow diagram of study selection.

Note: PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses. Source: Own elaboration.
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The searches identified 495 records, of which 272 duplicates were removed and 223 records 
were screened by title and abstract (Figure 1). Scopus contributed 307 records, PubMed contributed 
88, and OpenAlex contributed 100. After screening, 191 records were excluded and 32 reports were 
sought for retrieval. The most common reasons for exclusion at this stage were a study design that 
did not compare or report the two procedures, a population with rheumatoid forefoot deformity 
or hallux valgus rather than hallux rigidus, and narrative reviews or surgical technique papers. Full 
text could not be retrieved for 18 reports because they were behind a paywall, and 14 reports were 
assessed for eligibility. One record was excluded at full text because it described a single clinical 
case, leaving 13 studies included in the review.

Study characteristics
The 13 included studies were published between 2018 and 2026 and are summarized in Table 

1 (Table 1). Four studies were head-to-head comparisons of arthrodesis and arthroplasty: two re-
trospective cohorts, one comparative case series, and one propensity-matched case-control study. 
The remaining nine studies were single-cohort series, of which five reported arthrodesis alone and 
four reported arthroplasty alone. Sample sizes ranged from 9 to 419 patients, and follow-up ranged 
from 4 months to 6 years. The studies originated in Europe, North America, South America, and 
Central Asia, and the most frequent instruments were the visual analog scale and the American 
Orthopaedic Foot and Ankle Society score. Arthrodesis was performed with crossed screws, dor-
sal plates, or a combination of both, and one series used a percutaneous approach, whereas the 
arthroplasty arm mixed silastic, interpositional, and hydrogel devices, which prevents any single 
implant from being considered representative of the whole procedure category. Patients were 
predominantly female across the series, with mean ages from the mid-fifties to the late sixties, and 
grade III and IV disease predominated because both procedures are reserved for advanced arthritis 
after failed conservative care. The arthrodesis cohorts were on average older than the arthroplasty 
cohorts in the comparative studies, a difference that reflects deliberate selection of younger pa-
tients for motion-preserving procedures and that confounds the between-group comparison in 
the observational studies.(23)

Table 1. Characteristics of the 13 included studies.

Study Country Design n Procedure Follow-up Outcomes RoB

Rapolis 2023 Lithuania Retrospective 
cohort 41 Resection AP (20) vs AD (21) 2-4 years SEFAS, 

SF-12 High

Krumm 2022 USA Retrospective 
cohort 48 Allograft interpositional AP 

(24) vs AD (24) 39-44 months VAS, AOFAS High

Eastwood 2018 UK Comparative 
case series 122 Silastic AP (61) vs AD (61) 6 months VAS, 

MOXFQ High

Budde 2024 Germany Matched 
case-control 36 Cartiva SCI (18) vs AD (18) 17.7-20 months FAAM, 

EFAS, VAS Moderate

Sethi 2023 UK Case series 112 Silastic AP 4 years MOXFQ, 
VAS High

Anastasio 2024 USA Case series 146 PVA hydrogel AP 14.5 months VAS, ROM High

Correa 2026 Brazil Case series 10 Interpositional AP 4 months VAS, AOFAS High

Tazhin 2024 Kazakhstan Case series 99 AD 1-6 years VAS, AOFAS High

Ilchenko 2020 Russia Case series 19 AD 5 years AOFAS, 
VAS, FAAM High

Coster 2023 Sweden Registry 
cohort 419 AD 1 year SEFAS, 

EQ-5D Moderate

Deniz 2025 Turkey Case series 19 AD 9.2 months Union, HVA High

Nogueira 2018 Brazil Case series 9 AD Postoperative Union, pain High

Lara 2021 Brazil Case series 27 AD 30.7 months AOFAS, VAS High

Note: AD = arthrodesis; AP = arthroplasty; AOFAS = American Orthopaedic Foot and Ankle Society; EFAS = European Foot and Ankle 
Society; EQ-5D = EuroQol five-dimension index; FAAM = Foot and Ankle Ability Measure; HVA = hallux valgus angle; MOXFQ = Manchester-

Oxford Foot Questionnaire; NOS = Newcastle-Ottawa Scale; PVA = polyvinyl alcohol; RoB = risk of bias; SEFAS = Self-reported Foot and 
Ankle Score; SF-12 = Short Form-12; VAS = visual analog scale; ROM = range of motion. Source: Prepared by the author based on the 

included studies.
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Risk of bias
No randomized trial published within the search window met the eligibility criteria, and the 

randomized evidence that exists falls outside the window and is considered only as background. 
The four comparative studies were retrospective, and three of them scored poorly on the Newcast-
le-Ottawa Scale because the treatment was assigned by surgeon preference without adjustment 
for confounders, so any difference between the arms could reflect the characteristics of the patients 
rather than the procedures. One matched case-control study controlled for age, sex, body mass 
index, and osteoarthritis grade and was judged at moderate risk of bias. The nine single-cohort 
series were classified as high risk of bias because they lacked a control group, which is an inherent 
limitation of describing the outcome of a single procedure.

Pain and function
In the comparative studies, both procedures produced clinically meaningful reductions in 

pain. The largest comparison, with 61 arthrodesis and 61 silastic arthroplasty procedures, reported 
greater mean improvement after arthrodesis on both the visual analog scale (44 versus 24 points) 
and the Manchester-Oxford Foot Questionnaire (38 versus 18 points).(24)A 48-patient cohort found 
no difference in the improvement of visual analog scale scores (4.08 versus 4.54 points) or American 
Orthopaedic Foot and Ankle Society scores (28 versus 29 points) between allograft interpositional 
arthroplasty and arthrodesis.(25)A Lithuanian comparison of resection arthroplasty and arthrodesis 
reported similar Self-reported Foot and Ankle Score values but better physical quality of life and 
one month faster recovery after arthroplasty.(23)The matched study of Cartiva hemiarthroplasty 
and arthrodesis found equivalent Foot and Ankle Ability Measure scores but significantly lower 
exertion pain after arthrodesis (visual analog scale 11.8 versus 35.4).(26)

Taken together, three of the four head-to-head studies found no statistically significant di-
fference in the main function score between arthrodesis and arthroplasty, whereas the largest 
comparison favored arthrodesis on pain and on the Manchester-Oxford Foot Questionnaire, and 
the matched study favored arthrodesis only on exertion pain. The overall pattern is therefore one 
of broadly equivalent pain relief, with a modest and inconsistent advantage for arthrodesis in the 
studies with the largest samples.

The single-cohort series confirm that both families relieve pain. Arthrodesis series reported 
visual analog scale reductions from 8.7 to 0.5 and from 6 to 1, with American Orthopaedic Foot 
and Ankle Society score gains from 34 to 87 and from 43 to 85.(27,28) The Swedish registry series 
documented a mean improvement in the Self-reported Foot and Ankle Score from 22 to 38 and 
in the EuroQol index from 0.56 to 0.81 one year after arthrodesis.(19)Arthroplasty series reported a 
Manchester-Oxford Foot Questionnaire improvement from 81 to 13 after silastic arthroplasty,(29)
and an American Orthopaedic Foot and Ankle Society score gain from 52 to 84 after interposi-
tional arthroplasty.(30)The polyvinyl alcohol hydrogel series likewise documented a significant 
reduction in visual analog scale pain and an increase in hallux dorsiflexion at a mean follow-up of 
14.5 months.(20)

Satisfaction followed the same pattern as the score gains. Satisfaction reached 90.1% after 
silastic arthroplasty,(29)80% in both arms of the Lithuanian comparative cohort,(23)and 87% af-
ter arthrodesis against 73% after silastic arthroplasty in the United Kingdom series.(24)Range of 
motion was preserved after arthroplasty, with every patient in the interpositional series achieving 
more than 30 degrees of dorsiflexion,(30)whereas arthrodesis necessarily eliminated joint motion 
in exchange for a stable first ray.(27)

Range of motion
Motion preservation was documented but not uniform across arthroplasty devices. Every 

patient in the interpositional series exceeded 30 degrees of first metatarsophalangeal dorsiflexion 
at final follow-up,(30)and the polyvinyl alcohol hydrogel series recorded a significant gain in hallux 
dorsiflexion from baseline.(20)The matched study, by contrast, measured a decrease in maximum 
dorsiflexion after Cartiva hemiarthroplasty, from 32.5 degrees preoperatively to 21.1 degrees posto-
peratively, which indicates that the implant does not always restore the motion it is intended to 
preserve.(26)Arthrodesis eliminated joint motion by design, and its success was therefore judged 
on alignment and pain rather than on range of motion.(27)
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Complications
Nonunion was specific to arthrodesis and ranged from 0% to 30% across the series, with the 

highest rate reported in a percutaneous technique performed in nine patients.(31)Plate fixation 
was associated with all five complications in one arthrodesis series, which reported a 5.1% overall 
complication rate,(27)whereas a smaller Turkish series reported a 31.6% complication rate with one 
nonunion.(32)Two further arthrodesis series documented no nonunion.(28,33) Among arthroplasty 
series, the complication rate was 8.9% after silastic arthroplasty, driven mostly by minor events that 
responded to simple measures,(29)and 15.1% after polyvinyl alcohol hydrogel hemiarthroplasty, dri-
ven by implant subsidence in 10.3% of cases and deep infection in 4.1%.(20)The radiographic signal 
in the matched study was more pronounced than the clinical signal, with erosive changes around 
the implant documented in 61.1% of hydrogel cases even though most function scores remained 
acceptable.(26)The complication profiles therefore differ in kind rather than only in frequency: ar-
throdesis fails through a problem of healing, whereas arthroplasty fails through a problem of the 
implant and the surrounding bone.

Revision
Revision burden was concentrated in arthroplasty (Table 2). The matched comparison re-

corded a 16.6% revision rate after Cartiva hemiarthroplasty against 5.6% after arthrodesis.(26)The 
polyvinyl alcohol hydrogel series reported 12.3% revision at a mean of 9.4 months and a two-year 
survival of 86.3% before conversion to arthrodesis.(20)Silastic arthroplasty showed the most favo-
rable durability profile among arthroplasty options, with 99.1% survivorship at four years and a 0.9% 
revision rate.(29)In the comparative series, reoperation was required in 9.8% of arthrodesis patients, 
largely for removal of prominent metalwork, against 1.6% of silastic arthroplasty patients,(24)and no 
revision was recorded in the Lithuanian cohort.(23)The distinction between removal of symptomatic 
hardware and revision for failure of the index procedure matters for interpretation, because the 
first is a minor secondary procedure whereas the second represents failure of the treatment itself.

Table 2 lists the main outcomes by study (Table 2). Nonunion was specific to arthrodesis 
and ranged from 0% to 30% across the series, with the highest rate reported in a percutaneous 
technique.(31) Plate fixation was associated with all complications in one arthrodesis series, which 
reported a 5.1% overall complication rate,(27) whereas another reported a 31.6% complication rate 
with one nonunion.(32) Two other arthrodesis series reported no nonunion.(28,33)

Table 2. Main pain, function, complication, and revision results by study.

Study Procedure Pain and function result Complication or nonunion Revision

Rapolis 2023 AP vs AD SEFAS 3.71 vs 3.38 (p = 0.14); SF-12 
physical 49.77 vs 39.89 (p = 0.02) None 0% vs 0%

Krumm 2022 AP vs AD VAS change 4.08 vs 4.54 (p = 0.592); 
AOFAS change 28 vs 29 (p = 0.969) Not quantified Not reported

Eastwood 2018 AP vs AD VAS change 24 vs 44 (p = 0.002); 
MOXFQ change 18 vs 38 (p = 0.0004) Nonunion 0% vs 1.6% 1.6% vs 9.8%

Budde 2024 Cartiva SCI vs 
AD

FAAM 83.4 vs 82.3 (p = 0.584); VAS 
exertion 35.4 vs 11.8 (p = 0.004)

Radiographic erosion 61.1% 
(SCI) 16.6% vs 5.6%

Sethi 2023 Silastic AP MOXFQ 81 to 13; VAS 7.2 to 1.5 8.9% complications 0.9%

Anastasio 2024 PVA hydrogel 
AP VAS improved (p < 0.0001) 15.1% complications; 

subsidence 10.3% 12.3%

Correa 2026 Interpositional 
AP VAS 7.0 to 1.5; AOFAS 52 to 84 None reported 0%

Tazhin 2024 AD VAS 8.7 to 0.5; AOFAS 34 to 87 5.1% complications Not reported

Ilchenko 2020 AD AOFAS 43 to 85; VAS 6 to 1 Not detailed Not reported

Coster 2023 AD SEFAS 22 to 38; EQ-5D 0.56 to 0.81 Not reported Not reported

Deniz 2025 AD Union at 8.4 weeks 31.6% complications; 1 
nonunion Not reported

Nogueira 2018 AD Pain improved; union 70% 30% nonunion Not reported

Lara 2021 AD AOFAS +50.9; VAS -7.4 No nonunion Not reported

Note: AD = arthrodesis; AP = arthroplasty; AOFAS = American Orthopaedic Foot and Ankle Society; EQ-5D = EuroQol five-dimension index; 
FAAM = Foot and Ankle Ability Measure; MOXFQ = Manchester-Oxford Foot Questionnaire; SEFAS = Self-reported Foot and Ankle Score; 

VAS = visual analog scale; vs = versus. Source: Prepared by the authors based on the included studies.
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Revision burden was concentrated in arthroplasty. The matched comparison recorded a 16.6% 
revision rate after Cartiva hemiarthroplasty against 5.6% after arthrodesis.(26)The polyvinyl alcohol 
hydrogel series reported 12.3% revision at a mean of 9.4 months, driven by implant subsidence 
in 10.3% of cases, and a two-year survival of 86.3% before conversion to arthrodesis.(20)Silastic ar-
throplasty showed the most favorable durability profile, with 99.1% survivorship at four years and 
a 0.9% revision rate.(29) 

Across the thirteen studies, both procedures produced large and consistent within-group 
improvements in pain and function, and the between-group differences, where measured, were 
small for function and inconsistent for pain. The clearest and most consistent difference was in 
revision: arthrodesis revisions were predominantly for nonunion or removal of metalwork, whereas 
arthroplasty revisions represented failure of the index implant and tended to occur earlier.

DISCUSSION

For practitioners, the principal implication is that arthrodesis remains the most durable option 
when the priority is a single definitive procedure, and this should be stated plainly when consen-
ting patients. The comparative evidence showed that arthrodesis and arthroplasty reduce pain 
to a comparable degree in most studies, but the revision and radiographic failure signal was con-
sistently higher for implant arthroplasty, particularly the polyvinyl alcohol hydrogel device.(20,26) 
This implies that a surgeon who recommends arthroplasty is accepting a meaningful probability 
of later conversion to arthrodesis, which is itself a more demanding operation in the presence of 
bone loss.(18,34)

The four head-to-head comparisons, taken at face value, also suggest that the choice between 
the procedures cannot be resolved on pain and function alone. The two studies that found no di-
fference used modest samples and short or intermediate follow-up, so a true but small advantage 
of arthrodesis could easily have been missed.(23,25) The largest comparison, with 122 patients, 
detected an advantage for arthrodesis on both the visual analog scale and the Manchester-Oxford 
Foot Questionnaire, and the matched study detected an advantage only on exertion pain, which 
indicates that the difference, when present, is concentrated in load-related symptoms rather than 
in resting pain.(24,26) A clinician should therefore not promise that arthroplasty equals arthrode-
sis for pain; the most defensible statement is that arthroplasty approaches arthrodesis for most 
patients but leaves a subset with residual exertion pain.

These findings align with the most recent systematic reviews. A review of arthrodesis versus 
arthroplasty for moderate and severe hallux rigidus concluded that the two procedures achieve 
similar clinical scores but that implant-related complications and reoperations are more frequent 
after arthroplasty.(9)A meta-analysis of comparative studies reached the same conclusion for im-
plant arthroplasty,(10)and a review focused on the Cartiva device found that fusion remains the 
standard while the synthetic cartilage implant retains an uncertain role.(12)The present review 
adds registry and single-surgeon series that postdate several of those syntheses and reinforce the 
revision concern.(19,20)

Adjacent reviews converge on the same reading. A systematic review of interposition arthro-
plasty found that the procedure relieves pain and preserves motion but rests on heterogeneous 
techniques and modest follow-up,(14)a conclusion repeated by a later synthesis of the same pro-
cedure.(15)A review written from a biomechanical perspective noted that arthrodesis and total 
arthroplasty are both acceptable for end-stage disease without severe angular deformity, and that 
arthroplasty may restore a more physiological gait pattern.(35)Reviews of complications emphasize 
that arthrodesis carries nonunion and malunion as its characteristic failures, whereas arthroplasty 
fails through instability, loosening, and bone loss that complicates salvage.(7) The return-to-sport 
literature adds a practical dimension: arthrodesis reliably returns patients to activity, while mo-
tion-preserving implants are advocated for the active patient despite weaker long-term data.(36)

The randomized evidence must be read in context. The MOTION trial reported noninferio-
rity of polyvinyl alcohol hemiarthroplasty at 24 months,(16)and the earlier randomized controlled 
trial found equivalence between total replacement and arthrodesis at two years.(17)Those results 
describe short-term and midterm outcomes in selected patients, whereas the single-cohort and 
matched studies summarized here describe subsidence, erosion, and conversion to arthrodesis 
over longer observation.(8,20,26)The discrepancy is more likely explained by follow-up length and 
implant generation than by any single methodological error.

A second set of comparative studies published within the search window but not retrievable 
in full text reinforces the central trade-off. A Brazilian comparison of appropriately selected patients 
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reported higher American Orthopaedic Foot and Ankle Society scores after arthroplasty than after 
arthrodesis, the main discrepant signal in the literature, which probably reflects deliberate patient 
selection.(37) A silicone arthroplasty series was compared against arthrodesis in osteoarthritis of 
the first metatarsophalangeal joint,(38) and a short-term Turkish study compared two total joint 
replacements with arthrodesis.(39) Database work contributes the revision denominator that sin-
gle-center series lack: a national administrative cohort characterized trends in arthrodesis and 
arthroplasty for hallux rigidus and identified patient factors associated with revision of arthroplasty 
to arthrodesis.(40) Long-term studies of cheilectomy, Keller arthroplasty, and arthrodesis indicate 
that arthrodesis maintains durable patient-reported and radiographic results beyond a decade,(41) 
and capsular interposition arthroplasty was compared with arthrodesis at fifteen years in one co-
hort.(42) Kinematic and gait comparisons, although small, suggest that arthroplasty preserves a 
more physiological loading pattern, which is the principal functional argument in its favor.(43,44)

Heterogeneity in this evidence base has identifiable sources. The arthroplasty arm in the 
included studies encompassed resection, interpositional, silastic, and hydrogel devices, which are 
biomechanically dissimilar and should not be treated as one intervention. Silastic implants showed 
the lowest revision rate among arthroplasty options,(29)while the hydrogel implant showed the 
highest,(20)and metallic hemiarthroplasty was associated with less favorable results than arthro-
desis in earlier comparisons.(45,46) Outcome instruments also differed, with the American Ortho-
paedic Foot and Ankle Society score, the Foot and Ankle Ability Measure, the Manchester-Oxford 
Foot Questionnaire, and the Self-reported Foot and Ankle Score all represented, which prevented 
pooling.

The measurement of success also differs across studies in ways that affect interpretation. 
The American Orthopaedic Foot and Ankle Society hallux score was used most often, but it mixes 
examiner-rated alignment with patient-reported pain and has a known ceiling effect, and some 
arthrodesis series rescaled its maximum because a fused joint cannot earn motion points.(27)
The Manchester-Oxford Foot Questionnaire, the Self-reported Foot and Ankle Score, the Foot and 
Ankle Ability Measure, and the PROMIS instrument are psychometrically stronger but were each 
used by only one or two studies, so they cannot be compared directly across procedures.(19,47) 
Nonunion was defined heterogeneously, with some series reporting only symptomatic nonunion 
and others counting radiographic gaps, which partly explains the wide range of 0% to 30%.(31,33) 
These measurement differences, more than any clinical difference, are likely responsible for the 
apparent spread in reported complication rates.

The Swefoot registry series illustrates what registries add to this question. It captured 419 
consecutive arthrodesis procedures with a standardized patient-reported outcome set and showed 
that the one-year Self-reported Foot and Ankle Score approached the population norm, a stronger 
statement about the external validity of arthrodesis than any single-center series can make.(19)
Registries could answer the comparative question more efficiently than a trial if they recorded ar-
throplasty procedures in the same data model, and the HARD trial protocol shows that a pragmatic 
randomized comparison is feasible in this population.(48)The present review found no equivalent 
registry infrastructure for arthroplasty outcomes, which is a gap that limits the precision of the 
arthroplasty arm.

Device-specific and activity-related studies complete the picture. A comparison of the Cartiva 
implant, allograft interposition arthroplasty, and arthrodesis compared pain relief across the three 
procedures,(49)and a matched cohort described comparable outcomes among Cartiva, cheilec-
tomy, and fusion.(50)Sports participation after capsular interposition arthroplasty and arthrodesis 
was compared in one retrospective cohort.(51)Patient-reported outcomes measured with the PRO-
MIS instrument were compared between arthrodesis and polyvinyl alcohol hemiarthroplasty.(47)A 
comparative analysis of the randomized cohort documented differences in operative and recovery 
time between implant hemiarthroplasty and arthrodesis, a logistic consideration for scheduling 
and rehabilitation that does not offset the durability difference.(52)

The choice is also not strictly binary, because joint-preserving procedures such as cheilectomy 
and decompression osteotomy remain options for earlier disease and were present among the 
retrieved records.(2,41) This review focused on arthrodesis and arthroplasty, but a surgeon treating 
grade II disease should still weigh cheilectomy before either destructive procedure, and the long-
term comparison of cheilectomy, Keller arthroplasty, and arthrodesis indicates that arthrodesis 
becomes the more reliable choice as disease severity advances.(41)

Several strengths of this review should be weighed against its limitations. The search was 
performed in Scopus as the primary source and covered the full publication window through 2026, 
and every included study was verified against its DOI. The synthesis separated comparative from 
single-cohort evidence, and the arthroplasty arm was reported by implant type, which most prior 
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reviews did not do. The review also reports the screening method transparently and avoids inflating 
the certainty of its conclusions beyond what retrospective and uncontrolled evidence can support.

Several limitations condition the interpretation of this review:
• Only 14 of 32 potentially eligible reports had retrievable open-access full text, so 18 reports, in-

cluding several comparative series, could not be assessed beyond their abstracts; a future 
update with institutional access would strengthen the comparison.(53,54)

• All included studies were observational and most were single-arm, which restricts causal claims; 
this limitation is best overcome with a registry-based or randomized comparison such as 
the HARD trial design.(48)

• Follow-up was short in several series, which underestimates late implant failure; registries with 
prolonged surveillance are the appropriate corrective measure.(19)

• Publication and language restrictions, although limited to four languages, may exclude no-
nindexed evidence.

• The included studies came from a limited set of health systems, and the fixation methods and 
implant choices reflect local practice, so the revision rates reported here may not transfer 
to settings with different surgical training or implant availability.

For the treating surgeon, the practical reading is that arthrodesis should remain the default 
recommendation for end-stage hallux rigidus, and arthroplasty should be reserved for the patient 
who explicitly prioritizes motion and accepts revision risk.(5,13) For the podiatrist and the primary 
care provider, the implications are narrower but concrete: patients who report persistent pain, 
swelling, or progressive stiffness after implant arthroplasty should be referred for early radiographs, 
because subsidence and osteolysis can precede clinical failure.(8,20) For researchers, the priority is 
a comparative study with a common outcome set and at least five years of follow-up, because the 
current literature cannot yet distinguish equivalent pain relief from durable pain relief.

Patient selection therefore becomes the operative variable. Younger and more active patients 
who place a premium on footwear and sport are the group for whom motion preservation is most 
attractive, and they are also the group in whom a failed implant is least acceptable, because sal-
vage arthrodesis in the presence of bone loss is technically more demanding and carries a higher 
nonunion rate.(18,34) The kinematic and gait evidence supports the functional rationale for motion 
preservation but does not yet demonstrate that this advantage survives to the long term.(35,43) 
For the older or less active patient, in whom the priority is a single operation and early return to 
weight bearing, arthrodesis is the more defensible choice.(37,41) The phrase selected patients, 
which appears throughout the arthroplasty literature, deserves a concrete definition: a candidate 
with no inflammatory arthropathy, no hallux valgus beyond mild deformity, intact bone stock, and 
realistic expectations about the possibility of conversion to arthrodesis.(5,13) When those conditions 
are not met, the motion-preserving advantage of arthroplasty is outweighed by the risk of early 
failure and a more difficult salvage.

These trade-offs translate directly into a concrete consent script for the outpatient consul-
tation. A patient offered arthrodesis should be told that pain relief and satisfaction are high and 
durable, that the procedure stiffens the joint permanently, that metalwork removal is sometimes 
needed, and that nonunion occurs in a minority of cases. A patient offered arthroplasty should be 
told that motion may be preserved but that pain relief is no better than arthrodesis in the available 
comparisons, that the implant can fail within the first two years, and that revision usually means 
conversion to arthrodesis with the added difficulty of bone loss.(20,26,34)Device surveillance data 
support this caution, because adverse-event reports for first metatarsophalangeal implants con-
centrate in loosening, fracture, and revision.(8)

A common outcome set would amplify the value of any future study, because the current 
fragmentation of instruments is a direct obstacle to pooling and to comparison across implants. 
Pain on a visual analog scale, one validated patient-reported function measure, a standardized 
definition of nonunion and of implant failure, and a minimum follow-up of five years would toge-
ther provide the denominator that this review could not reconstruct from the primary literature.

A definitive answer will require a comparative design that the current evidence lacks. A ran-
domized comparison of a single modern arthroplasty device against arthrodesis, with a common 
patient-reported outcome set, blinded radiographic adjudication of nonunion and subsidence, 
and a minimum follow-up of five years, would settle the question of durability. Until such evidence 
exists, registries that capture both procedures under one data model offer the most efficient route 
to long-term revision denominators.(19,48)

https://doi.org/10.62486/pod2026275


Hernández Martínez et al. SAP Podiatry. 2026;3:275

https://doi.org/10.62486/pod2026275 11

CONCLUSIONS

Arthrodesis of the first metatarsophalangeal joint achieves predictable pain relief, restores a 
stable first ray, and carries the lowest revision burden among the options reviewed, with nonunion 
as its main specific complication. Arthroplasty preserves motion and produces pain and function 
gains comparable to arthrodesis in the short term, but implant arthroplasty, and the polyvinyl 
alcohol hydrogel device in particular, carries a higher and earlier revision risk.

The choice between the two procedures is therefore a decision about trade-offs rather than 
superiority: arthrodesis for durability, and arthroplasty for the selected patient who accepts revi-
sion risk in exchange for preserved motion. Evidence of higher certainty, ideally a randomized or 
registry-based comparison with a common outcome set and long follow-up, is still required to 
refine patient selection.
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