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REVIEW

ABSTRACT
Introduction: Morton’s neuroma is a compressive neuropathy of the interdigital nerve for which conservative and surgical options coexist 
without consensus on which treatment achieves the best pain relief and the lowest recurrence. Methods: Scopus, PubMed, OpenAlex and 
Crossref were searched for studies published between 2016 and 2025 reporting pain, function, recurrence or complications after treatment 
of Morton’s neuroma. Selection followed PRISMA 2020. Risk of bias was assessed with RoB 2 and the Newcastle-Ottawa Scale. Results: 
From 800 records, 47 studies were included: 8 randomized trials and 38 observational studies. Reported success rates in 20 single-arm 
series ranged from 59.10% to 95%. High risk of bias predominated (39 of 47 studies). Corticosteroid injections produced short-term relief 
but up to half of patients required further injection or surgery, and ultrasound-guided injection outperformed blind injection in two trials. 
Sclerosing injections and radiofrequency ablation achieved satisfaction between 82% and 92.5%. Neurectomy yielded good or excellent 
results in 74% to 94% of feet, whereas decompression without resection carried the highest recurrence (47.5%). Conclusions: No single 
treatment was clearly superior; the choice depends on neuroma size, symptom duration and patient preference. Confidence is limited 
by predominantly retrospective, high risk of bias designs.
Keywords: Morton neuroma; interdigital neuroma; neurectomy; sclerotherapy; radiofrequency ablation; systematic review.

RESUMEN
Introducción: El neuroma de Morton es una neuropatía compresiva del nervio interdigital para la que coexisten opciones conservadoras 
y quirúrgicas sin consenso sobre cuál tratamiento logra el mejor alivio del dolor y la menor recurrencia. Métodos: Se buscó en Scopus, 
PubMed, OpenAlex y Crossref estudios publicados entre 2016 y 2025 que informaran dolor, función, recurrencia o complicaciones tras 
el tratamiento del neuroma de Morton. La selección siguió PRISMA 2020. El riesgo de sesgo se evaluó con RoB 2 y la escala de New-
castle-Ottawa. Resultados: De 800 registros se incluyeron 47 estudios: 8 ensayos aleatorizados y 38 estudios observacionales. Las tasas 
de éxito informadas en 20 series de un solo brazo oscilaron entre 59,10% y 95%. Predominó el riesgo de sesgo alto (39 de 47 estudios). 
Las inyecciones de corticoides produjeron alivio a corto plazo, pero hasta la mitad de los pacientes requirió otra inyección o cirugía, y 
la inyección ecoguiada superó a la inyección a ciegas en dos ensayos. Las inyecciones esclerosantes y la ablación por radiofrecuencia 
alcanzaron satisfacción entre 82% y 92,5%. La neurectomía logró resultados buenos o excelentes en 74% a 94% de los pies, mientras 
que la descompresión sin resección presentó la mayor recurrencia (47,5%). Conclusiones: Ningún tratamiento fue claramente superior; 
la elección depende del tamaño del neuroma, la duración de los síntomas y la preferencia del paciente. La confianza está limitada por 
diseños predominantemente retrospectivos con alto riesgo de sesgo.
Palabras clave: neuroma de Morton; neuroma interdigital; neurectomía; escleroterapia; ablación por radiofrecuencia; revisión sistemá-
tica.
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INTRODUCTION

Morton’s neuroma is a perineural fibrosis of a common plantar digital nerve, most often in the 
third intermetatarsal web space, that presents with burning or shooting forefoot pain, paresthesia 
of the adjacent toes and a sensation of walking on a pebble.(1,2) The condition predominates in 
middle-aged women, is aggravated by narrow or high-heeled footwear and by activities that load 
the forefoot, and the clinical diagnosis rests on the history, web space tenderness and a palpable 
click known as Mulder’s sign.(3,4) The accepted mechanism is compressive: the nerve is repeatedly 
irritated against the deep transverse intermetatarsal ligament and between the metatarsal heads, 
which produces perineural fibrosis rather than a true tumour.(2)Ultrasonography and magnetic 
resonance imaging confirm the lesion, measure its size and exclude the main differential diagno-
ses, plantar plate tears and intermetatarsal bursitis, which can mimic the presentation and change 
management.(3,5) Although the condition is rarely disabling in itself, pain limits weight-bearing 
activity and footwear choice, and it accounts for a substantial share of referrals to foot and ankle 
clinics.(1)The range of options has widened over the past decade, with image-guided ablation and 
nerve-sparing procedures joining the classical injection and neurectomy pathways, yet the order in 
which they should be offered still rests more on local preference than on comparative evidence.(4)

The range of available treatments follows a predictable gradient, and so does the pattern of 
their reported outcomes. The first rung is noninvasive: footwear modification, metatarsal pads and 
customized insoles, alone or combined with injections of corticosteroid, hyaluronic acid, alcohol 
or phenol.(2)The second rung adds image-guided ablative procedures, radiofrequency ablation 
and cryoneurolysis, that aim to interrupt the nerve without an incision.(4)The final rung is surgical 
and splits between neurectomy through dorsal, plantar or minimally invasive approaches and 
nerve-sparing procedures such as decompression, transposition and metatarsal osteotomy.(3)The 
pattern reported across these categories is consistent: conservative measures relieve pain quickly 
with low morbidity but their effect decays over time, whereas surgery is more durable but adds 
numbness, scar problems and the risk of a stump neuroma.(2)This review set out to test whether 
that gradient is supported by the evidence of the past decade.

Several systematic reviews have summarized parts of this literature, but each leaves the com-
parative question open. Early syntheses catalogued conservative, infiltrative and surgical options 
without a decisive ranking,(6,7) a meta-analysis of non-surgical interventions found small effects 
drawn from heterogeneous trials,(8)and a pooled analysis of injection, neurolysis and neurectomy 
reported high satisfaction but very low certainty.(9)More recent reviews are narrow, covering cor-
ticosteroid injections alone,(10,11) sclerosing alcohol,(12)radiofrequency ablation(13)or the surgical 
approach,(14,15) and the Cochrane review judged the whole evidence base to be of very low cer-
tainty.(16)The objective of this review was to compare the pain relief and recurrence outcomes of 
conservative and surgical treatments for Morton’s neuroma reported in studies published between 
2016 and 2025, and to appraise the certainty of that evidence. Unlike its predecessors, which exami-
ned one modality or one approach in isolation, this synthesis holds the conservative and surgical 
options side by side, so that the trade between durability and morbidity can be read directly from 
a single evidence base.

METHODS

This systematic review followed the PRISMA 2020 statement(17)and PRISMA-S for the repor-
ting of literature searches.(18)The review question followed the PICO structure: adults with Morton’s 
neuroma (population), any conservative, infiltrative, ablative or surgical treatment (intervention), 
any other treatment, sham or no treatment (comparison), and pain relief, function, recurrence and 
complications (outcomes). The working definition of Morton’s neuroma was the one used by the 
included studies, namely a clinical or imaging diagnosis of interdigital or intermetatarsal neuroma.

Studies were eligible if they were published between 2016 and 2025, in PubMed, OpenAlex, 
Scopus and Crossref enrolled adults with a clinical or imaging diagnosis of Morton’s neuroma or 
interdigital neuroma, and reported at least one outcome of interest after a clearly named conser-
vative, infiltrative, ablative or surgical treatment. Randomized trials, prospective and retrospective 
cohorts and case series were eligible. Narrative reviews, editorials, letters, case reports, cadaveric 
or purely diagnostic studies, trial protocols and reports without extractable numeric outcomes 
were excluded.

For each included study one reviewer extracted design, country, sample size, treatment, 
comparator, outcome measures, follow-up, and the main quantitative result for pain, function, sa-
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tisfaction, recurrence and complications into a structured table. Country was recorded only when 
the report stated it. No field was completed when the retrieved record did not state the value, 
and no estimate was imputed from other studies. Success and satisfaction rates were recorded as 
reported, without harmonizing their definitions, and where a study reported both a satisfaction 
proportion and a pain-free proportion the distinction was preserved so that the two were not 
combined in the synthesis.

Randomized trials were assessed with the Cochrane RoB 2 tool(19)and observational studies 
with the Newcastle-Ottawa Scale.(20)Four domains were summarized across designs: selection 
and allocation, comparability and blinding, outcome measurement, and completeness of follow-up. 
Each study was rated as low risk, some concerns or high risk according to its worst domain, following 
the RoB 2 convention, and no study was rated low risk merely because information was missing. 
The domain judgments were aggregated into a summary figure rather than a per-study traffic 
light plot because the corpus mixes randomized and observational designs and a study-by-study 
plot of forty-seven rows would not be readable.

RESULTS

The selection flow identified 800 records, removed 384 duplicate records and screened 416 
unique records (Figure 1); Scopus contributed 400 records, PubMed 200, and OpenAlex and Crossref 
100 each. Of these, 362 were excluded on title and abstract and 54 reports were sought for eligibi-
lity; 7 were excluded at full-text assessment, three for lack of extractable numeric outcomes, one 
cadaveric study, one seven-case series, one single case report and one technical report. A total of 47 
studies were finally included in the review. The exclusion reasons at full text were few and specific, 
and no study was excluded at that stage for its result; the most common reason for exclusion at 
title and abstract was that the record was a review, an imaging or diagnostic study, or a report of 
a different pathology, which reflects the breadth of the initial search.

Figure 1. PRISMA 2020 flow diagram of study selection.

The distribution of designs and sample sizes was broad. Eight of the 47 included studies 
were randomized controlled clinical trials,(21-28)38 were prospective or retrospective observatio-
nal studies, and one was an ex vivo histological study of radiofrequency.(29)Sample sizes ranged 
from five(30)to 201 patients,(31)and follow-up from four weeks(26,27) to a mean of 121 months.(32) 
The treatments were conservative in 23 studies, surgical in 23, and one compared nonoperative 
with operative management (33) (Table 1). The country of enrolment was stated in only a minority 
of records, among them the United Kingdom, China and Turkey, so the geographic distribution 
cannot be characterized precisely. The most frequent outcome instruments were the visual analog 
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scale and the AOFAS family of scores, with the Foot Function Index, the Manchester-Oxford Foot 
Questionnaire, PROMIS, SEFAS and FAAM used in smaller subsets, and this plurality of instruments 
is itself a source of heterogeneity in the synthesis.

Table 1. Characteristics of the 47 included studies.

Study Design Sample 
(n) Treatment Comparator Outcome 

measure

Lee et al., 2025 (United 
Kingdom)

Retrospective 
cohort 20 Ultrasound-guided 

corticosteroid injection None (single arm) VAS, duration of 
relief

Seiça et al., 2025 Retrospective 
cohort 46 Open excision

Percutaneous 
intermetatarsal ligament 

release

VAS, FAAM, 
satisfaction

deMeireles et al., 2025 Retrospective 
cohort 25 Single metatarsal DMMO 

with DTML release None (single arm) VAS, FFI

Camuñas-Nieves et al., 
2025

Laboratory/
histological 2 Continuous radiofrequency 

ex vivo None Histological 
ablation depth

Ferreira et al., 2024 RCT 45 Corticosteroid 
(triamcinolone) Hyaluronic acid VAS, AOFAS, 

complications

Moulin et al., 2024 Retrospective 
cohort 54 Ultrasound-guided 

cryoneurolysis None (single arm) pNRS, 
complications

Ghandour et al., 2024 Retrospective 
cohort 127 IML release with neurolysis Interdigital neurectomy Recurrence, 

revision, infection

Suh et al., 2024 Retrospective 
cohort 40

Metatarsal sliding 
osteotomy of 3rd 

metatarsal
None (single arm) AOFAS-LMIS, FFI, 

VAS

Rajan et al., 2024 Retrospective 
cohort 10 Revision neuroma excision 

via dorsal approach None (single arm) PROMIS

Giarda et al., 2023 Prospective 
cohort 5 Type I porcine collagen 

injections (x3) None (single arm) AOFAS, VNS

Santiago et al., 2022 RCT 71 Corticosteroid under US 
guidance Blind injection VAS, MFPDI, 

satisfaction

Elghazy et al., 2022 Retrospective 
cohort 12 Isolated intermetatarsal 

ligament release None (single arm) VAS

Xu et al., 2022 (China) Retrospective 
cohort 20 Neurectomy plantar vs 

dorsal approach Between approaches VAS, AOFAS, 
FAAM

Soldati et al., 2022 Retrospective 
cohort 24 Excision via longitudinal 

plantar approach None (single arm) AOFAS

Sato et al., 2022 Retrospective 
cohort 27 DMMO and percutaneous 

DTML release None (single arm) VAS, AOFAS, 
satisfaction

Ettehadi et al., 2022 Retrospective 
cohort 23 Revision neurectomy via 

dorsal approach None (single arm) SEFAS

Koti et al., 2022 (United 
Kingdom)

Retrospective 
cohort 39 Dorsal nerve transposition None (single arm) Giannini score, 

satisfaction

Faulkner et al., 2021 Prospective 
cohort 138 Nonoperative vs operative 

management Between management MOXFQ, EQ-TTO, 
EQ-VAS

Hau et al., 2021 Prospective 
cohort 36 Single corticosteroid 

injection None (pooled follow-up)
VAS, MOXFQ, 
satisfaction, 

surgery

Masaragian et al., 2021 Retrospective 
cohort 83 Minimally invasive 

interdigital neurectomy None (single arm) AOFAS, VAS

Benjamin et al., 2021 Retrospective 
cohort 62 Excision of single vs two 

adjacent neuromas Between groups SEFAS, 
satisfaction

Archuleta et al., 2020 Retrospective 
cohort 25

Minimally invasive 
intermetatarsal nerve 

decompression
None (single arm) Satisfaction, 

revision

Mischitz et al., 2020 Retrospective 
cohort 12 Nerve decompression 

(Dellon technique) None (single arm) VAS, foot function 
index

Yañez Arauz, 2020 Retrospective 
cohort 108 Excision via interdigital 

commissural approach None (single arm) VAS, satisfaction, 
complications

Ngo et al., 2020 Retrospective 
cohort 49 Excision via distal 

transverse plantar approach
Neurectomy alone vs with 

additional surgery
FAAM, Vancouver 

Scar Scale

Connors et al., 2020 Retrospective 
cohort 32 Radiofrequency ablation None (single arm) Satisfaction
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Study Design Sample 
(n) Treatment Comparator Outcome measure

Pabinger et al., 2020 Prospective 
cohort 33

2.5 mL 70% ethanol 
under fluoroscopy/

electroneurography
None (single arm) Success rate, VAS, 

AOFAS

Samaila et al., 2020 Retrospective 
cohort 115 Percutaneous phenol 

alcoholization None (single arm) VAS, AOFAS

Koti et al., 2020 (United 
Kingdom)

Retrospective 
cohort 47 Dorsal nerve relocation Dorsal neurectomy Coughlin criterion, 

complications

Park et al., 2019 Prospective 
cohort 136 Corticosteroid injection None (single arm) Response/failure

Ruiz Santiago et al., 2019 RCT 56 Corticosteroid under US 
guidance

Blind (landmark) 
injection VAS, MFPDS

ÇELİK et al., 2019 
(Turkey)

Retrospective 
cohort 27 Excision via dorsal 

approach None (single arm) Interdigital 
neuroma score

de Oliveira et al., 2019 RCT 72
Customized insole with 

metatarsal and arch 
support

Flat insole (same 
material)

VAS walking pain, 
FFI, FHSQ, SF-36

Shah et al., 2019 Prospective 
cohort 22 Ultrasound-guided RFA None (single arm) VAS, MOXFQ, 

satisfaction

Song et al., 2019 Retrospective 
cohort NR Dorsal suspension Neurectomy

VAS, FAAM, 
satisfaction, 

complications

Park et al., 2018 Retrospective 
cohort 201 Corticosteroid injection Responders vs failures Failure of injection

Lee et al., 2018 Retrospective 
cohort 83

Ultrasound-guided 
hyaluronic acid injections 

(weekly x3)
None (single arm) VAS, AOFAS 

forefoot

Masala et al., 2018 Prospective 
cohort 52 Continuous radiofrequency 

(85 C, 90 s) None (single arm) VAS, FHSQ

Brooks et al., 2018 Comparative 
cohort 28 RFA 2 vs 3 cycles Between cycle counts NPRS, satisfaction

Lorenzon et al., 2018 Retrospective 
cohort 104 Ultrasound-guided alcohol 

injection
Isolated vs with 
metatarsalgia

VAS, AOFAS, 
satisfaction, 
recurrence

Lizano-Díez et al., 2017 RCT 41 Corticosteroid plus local 
anaesthetic (3 injections) Local anaesthetic alone VAS, AOFAS

Lee et al., 2017 Retrospective 
cohort 65 Metatarsal sliding 

osteotomy None (single arm) AOFAS-LMIS, FFI

Mahadevan et al., 2016 
(United Kingdom) RCT 45 Corticosteroid 40 mg with 

US guidance
Corticosteroid without 

US guidance
Pain (VAS), MOXFQ, 

failure rate

Bucknall et al., 2016 Prospective 
cohort 99 Excision of interdigital 

neuroma None (single arm) MOXFQ, SF-12, 
satisfaction

Reichert et al., 2016 Retrospective 
cohort 41 Neurectomy via dorsal 

approach None (single arm) AOFAS, VAS

Campbell et al., 2016 RCT 58 Injected capsaicin 0.1 mg Placebo Pain (NPRS)

Seok et al., 2016 RCT NR Extracorporeal shockwave 
therapy Sham Pain (VAS), AOFAS

Note: NR = not reported in the retrieved record; VAS = visual analog scale; AOFAS = American Orthopaedic Foot and Ankle Society; RCT = 
randomized controlled trial.

The pattern of risk of bias was markedly skewed toward the high category (Figure 2). Be-
cause the randomized evidence was confined to conservative treatments, every surgical estimate 
in this review rests on observational designs, and the surgical comparisons should be read with 
that caveat in mind. Low risk was assigned to 3 studies, some concerns to 5 and high risk to 39 of 
47. The randomized trials clustered in the low and some concerns categories, driven by adequate 
randomization and blinding, whereas the observational series concentrated in the high category 
because they were retrospective, single-arm and without a comparison group. Outcome measu-
rement was the least affected domain, since most studies used the visual analog scale or validated 
foot and ankle instruments. Completeness of follow-up was the next most affected, because several 
series reported short or unstated observation periods, and comparability was the weakest domain 
of all, which reflected the scarcity of controlled comparisons beyond the eight randomized trials. 
This concentration of high risk of bias constrains every between-category comparison that follows, 
and it is the main reason the certainty of the evidence remains low.
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Figure 2. Risk of bias across the 47 included studies by domain.

Note: Domains: selection, comparability, outcome measurement and completeness of follow-up. Studies were rated low, some concerns 
or high by the worst domain.

The distribution of reported success rates separated the treatment categories into two clusters 
(Figure 3). Across 20 single-arm series that stated a success or satisfaction rate, values ranged from 
59.10% to 95%. Sclerosing injections, radiofrequency ablation, neurectomy and osteotomy clustered 
between 82% and 95%, whereas decompression without nerve resection sat at the lower edge, with 
one series reporting only 59.1% good or excellent satisfaction.(34)The cluster boundaries should 
be read cautiously, because each study defined success in its own terms, some as satisfaction and 
others as freedom from pain, and the estimates come from single-arm series with a publication 
bias toward favourable results. Follow-up was equally uneven, from a single month to a decade, 
and the studies with the longest observation, such as the ten-year commissural series(32)and the 
eight-year phenol series,(35)were also those in which durability could be judged most fairly.

Figure 3. Reported success rates by treatment category.

Note: Each point is one single-arm series that stated a success or satisfaction rate; horizontal lines mark the category mean. Success 
definitions differ across studies.

Corticosteroid injection was the most studied conservative option. Ultrasound guidance im-
proved outcomes over blind injection in two randomized trials: at six months the ultrasound-gui-
ded group reported greater symptomatic relief at 45 days, two and three months,(23)and at three 
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years satisfaction reached 87% against 59.1% for blind injection.(22)Against placebo, however, cor-
ticosteroid plus local anesthetic was not superior to local anesthetic alone, and 48.5% of patients 
requested surgical excision by six months.(24) Guidance did not change 12-month failure in a 
further trial, which reached 48% with ultrasound and 55% without it.(25)Corticosteroid remained 
effective in 36% of neuromas at 4.8 years, by which time 44% of the cohort had undergone exci-
sion.(36)In one 2025 cohort, 85% of 20 patients improved and the median duration of relief was 17 
months, but 30% still required surgery.(37)Larger neuroma size, with a cutoff of 6.3 mm, and youn-
ger age predicted failure in two cohorts.(31,38) The direction was therefore consistent even where 
the magnitude varied: corticosteroids reliably lowered pain in the first weeks to months, but the 
proportion needing a second intervention climbed with time, and larger neuromas accounted for 
most of the eventual failures. The raw trial values illustrate the size of the effect: pain fell from 64 
to 29 mm with ultrasound guidance and from 69 to 37 mm without it in one double-blind trial,(25)
and the head-to-head comparison with hyaluronic acid found no patient in either arm proceeding 
to excision.(21)In the medium-term follow-up, a positive response at one year was reasonably pre-
dictive of a prolonged effect,(36)which offers clinicians a practical early marker of who will avoid 
surgery. Among the neuromas that received a second injection, 55% remained asymptomatic in 
the medium term, so a repeat injection is not futile before considering excision.(36)

Hyaluronic acid, sclerosing agents and other injectates behaved differently. Hyaluronic acid 
reduced pain from a mean VAS of 73.1 to 23.0 at 12 months in 83 patients,(39)but corticosteroid 
was superior at one, three and six months in a head-to-head trial, with no difference at 12 months.
(21)Ethanol under fluoroscopic and electroneurographic guidance achieved success above 82% 
per injection with no recurrence over five years,(40)phenol alcoholization improved 90.4% of 125 
neuromas over a mean 8.3 years,(35) and alcohol injection satisfied 89% of 104 cases with 6% recu-
rrence, which was associated with mechanical metatarsalgia.(41)Injected capsaicin reduced pain 
more than placebo at one and four weeks,(26)and a five-patient series of type I collagen injections 
reported progressive improvement to six months.(30)Extracorporeal shockwave therapy lowered 
pain versus sham over four weeks,(27)and a customized insole with metatarsal and arch support 
relieved walking pain more than a flat insole of identical material (p = 0.048).(28)These non-sur-
gical alternatives shared the profile of low morbidity and variable durability, which makes them 
attractive before any procedure that divides or destroys the nerve. The sclerosing series were the 
largest of the conservative group: phenol alcoholization reduced the mean VAS from 85.8 to 28.9 
at a mean follow-up of 8.3 years, with an overall AOFAS of 85.1,(35)and the ethanol series required 
a mean of only 1.2 injections to reach its endpoint.(40)The collagen and capsaicin studies were far 
smaller, but their controlled design for capsaicin and their absence of adverse events for collagen 
make them reasonable options when corticosteroid is contraindicated.(26,30)

Radiofrequency ablation and cryoneurolysis produced relief consistent with the upper cluster. 
Continuous radiofrequency lowered the mean VAS from 9.0 to 2.0 at 12 months,(42)88% of patients 
were very or moderately satisfied and three cycles reduced pain more than two,(43)ultrasound-gui-
ded ablation satisfied 89% at eight months,(44)and the median satisfaction reached 92.5 of 100 
at more than 2.5 years.(45)An ex vivo study nevertheless showed that continuous radiofrequency 
leaves intact nerve tissue at the lesion periphery, which may explain the reported 15% to 20% failure 
rates.(29)Cryoneurolysis reduced the pain numeric rating scale from 7.1 to 2.7 at six months with 
complete relief in 60.4% and partial relief in a further 28.3%.(46)Both modalities are outpatient pro-
cedures with a short recovery, and the reported complications were minor, which positions them 
between injection and open surgery in the treatment gradient. Cryoneurolysis achieved technical 
success in 98.1% of 55 procedures with a mean duration of 47 minutes and same-day discharge, 
and its three grade 2 complications consisted of two chilblain-type lesions and one bone insuffi-
ciency fracture.(46)Radiofrequency likewise reported no major complications across the included 
series, and the three-cycle regimen added a dose-response signal that a randomized trial could 
confirm.(43)The main unanswered question for both is durability beyond twelve months, since only 
the radiofrequency series extended past two years,(45)and none of the ablative studies reported 
a randomized comparison against injection or surgery.

Neurectomy and its variants delivered the most consistent surgical results. Excision produced 
good or excellent satisfaction in 78.8% of a prospective 99-patient series(47)and in 91% of a long-
term series with a mean 7.4 years of follow-up.(48) The interdigital commissural approach achieved 
93.6% excellent or good outcomes with a 3% complication rate,(32)the longitudinal plantar approach 
89.3% with no recurrence,(49)and the dorsal approach 89% excellent or well with 70% pain-free.
(50)A minimally invasive interdigital neurectomy improved AOFAS and VAS scores at a mean 49 
months.(51) Plantar and dorsal approaches did not differ in pain or function,(52)single and two 
adjacent neuroma excisions produced similar satisfaction, 90% against 74.2%,(53)and the distal 
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transverse plantar approach returned a mean FAAM of 84.8 at a mean 7.9 years.(54) Across these 
series the good-to-excellent proportion stayed within a narrow band of roughly 74% to 94%, and the 
choice of incision appeared to matter less for pain than for scar appearance, shoe comfort and the 
risk of a stump neuroma. The long-term neurectomy data also carried prognostic detail: the best 
results followed single neuromas larger than 3 mm resected within twelve months of symptom 
onset,(48)whereas the prospective series found that outcomes were acceptable but worse than 
earlier retrospective studies had suggested, with 8.1% of patients reporting a worsened score.(47)
The commissural and transverse plantar series added that scar quality and footwear tolerance, 
rather than pain alone, determine the patient’s final verdict, with a mean Vancouver Scar Scale of 
1.6 and no procedure requiring reoperation in the transverse plantar cohort.(32,54) The prospective 
estimate was therefore lower than the satisfaction proportions reported by most of the retrospec-
tive surgical series in this review.

Nerve-sparing procedures showed the widest dispersion. Isolated intermetatarsal ligament 
release lowered the mean VAS from 6.4 to 2.0,(55) Dellon decompression improved pain under 
strain and function,(56)and dorsal nerve transposition left 64% of patients pain-free but 19% regre-
tted the operation.(57)Dorsal suspension matched neurectomy with 95% against 77.7% good or 
excellent satisfaction and fewer numbness (5% against 61.1%),(58)and dorsal nerve relocation was 
effective in 92% against 82%.(59)Decompression without resection, however, carried the highest 
recurrence: 47.5% after intermetatarsal ligament release with neurolysis against 24.1% after neurec-
tomy,(60)and a minimally invasive decompression series reported poor satisfaction in 40.9% with 
18.5% requiring neurectomy.(34)Open excision outperformed percutaneous ligament release for 
neuromas larger than 7.4 mm.(61)Metatarsal osteotomy avoided nerve resection with pain resolved 
in 93% of feet,(62)AOFAS improvement from 52.8 to 88.8,(63)a VAS fall from 7.35 to 0.41 after distal 
metatarsal osteotomy,(64)and 89.7% satisfaction.(65)Revision surgery through a dorsal approach 
improved pain interference and intensity(66)with 78.3% excellent or good outcomes.(67)In the only 
direct comparison of nonoperative and operative management, both improved pain at 52 weeks, 
with a larger health utility gain in the operative group.(33)The dispersion among nerve-sparing 
techniques was wider than in any other surgical category: dorsal nerve relocation was effective in 
92%,(59)whereas recurrence after ligament release with neurolysis reached 47.5% against 24.1% after 
neurectomy.(60)The transposition series quantified the residual sensory trade-off: 66% of patients 
had numbness after dorsal nerve transposition even though 64% were pain-free,(57)and dorsal 
suspension cut numbness to 5% against 61.1% after neurectomy.(58)The osteotomy data complete 
this picture by showing that changing the bony geometry, rather than touching the nerve, can 
match neurectomy-level relief while the plantar pressure distribution remains unaltered.(62,63)

Recurrence and complication patterns completed the picture (Table 2). Recurrence after 
alcohol injection reached 6% and concentrated in feet with mechanical metatarsalgia,(41)ethanol 
and plantar neurectomy reported no recurrence at five and nine years respectively,(40,49) and one 
of ten revision cases recurred at four years.(66)Numbness after neurectomy affected 61.1% against 
5% after dorsal suspension,(58)minor skin discoloration followed corticosteroid in 25%,(21)and cr-
yoneurolysis produced three grade 2 complications with no grade 3 to 5 events.(46)The overall 
complication burden was modest in every category, but the type of complication differed by me-
chanism: sensory loss with nerve division, skin and soft tissue events with injections and ablations, 
and wound problems with open surgery. Two additional observations deserve emphasis. First, the 
decompression series with the worst satisfaction also had the highest crossover to neurectomy, 
18.5%,(34)so an initially less invasive operation can still end in nerve resection. Second, the compli-
cation rates in the largest series were low enough that safety does not discriminate between the 
major options, and the clinical decision therefore rests on durability, sensory loss and the patient’s 
tolerance for staged treatment. Across the surgical series the complication proportion stayed below 
10% wherever it was reported, with wound and infection events the most frequent and no category 
showing a safety signal that would rule it out of routine use.
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Table 2. Reported pain, function, recurrence and complication outcomes by treatment category. 

Study Category Pain or function result Recurrence or complications

Lee et al., 2025 Corticosteroid injection 85% effective; VAS 7.7 to 2.2; median relief 
17 months; 30% required surgery

30% required downstream 
surgery

Seiça et al., 2025 Decompression or 
ligament release

Open better for neuromas >7.4 mm (VAS 
2.3 vs 3.9) NR

deMeireles et al., 2025 Distal metatarsal 
osteotomy VAS 7.35 to 0.41; FFI 57.5 to 17.2 (p<0.001) NR

Camuñas-Nieves et 
al., 2025

Radiofrequency 
ablation

Focal necrosis 2.4-3.18 mm with intact 
peripheral nerve (incomplete ablation)

Incomplete ablation (intact 
peripheral nerve)

Ferreira et al., 2024 Corticosteroid injection Corticosteroid better at 1, 3 and 6 months; 
no difference at 12 months

No excision; 25% minor skin 
discoloration (corticosteroid)

Moulin et al., 2024 Cryoneurolysis pNRS 7.1 to 2.7; complete relief 60.4%, 
partial 28.3%

Three grade 2 complications; 
no grade 3-5

Ghandour et al., 2024 Decompression or 
ligament release

Recurrence 47.5% (IML) vs 24.1% 
(neurectomy)

Recurrence 47.5% (IML 
release) vs 24.1% (neurectomy)

Suh et al., 2024 Metatarsal sliding 
osteotomy

AOFAS 52.8 to 88.8; FFI 61.8 to 32.2; 
pressure unchanged NR

Rajan et al., 2024 Revision surgery Improvement in pain interference 
(p=0.026), intensity (p=0.008)

One recurrence 4 years after 
surgery

Giarda et al., 2023 Collagen injection Progressive improvement in pain and 
function to 6 months NR

Santiago et al., 2022 Corticosteroid injection US-guided superior to 3 years; 
satisfaction 87% vs 59.1% NR

Elghazy et al., 2022 Decompression or 
ligament release VAS 6.4 to 2.0 (p=0.002) NR

Xu et al., 2022 Neurectomy or excision No significant difference in pain or 
function; fewer shoe complications dorsal NR

Soldati et al., 2022 Neurectomy or excision 89.3% good-to-excellent; no recurrence No recurrence or reoperation

Sato et al., 2022 Distal metatarsal 
osteotomy

VAS decreased 5.7 points; AOFAS 
increased 19.9; 89.7% satisfied NR

Ettehadi et al., 2022 Revision surgery 73.9% excellent and 4.3% good outcomes NR

Koti et al., 2022 Nerve transposition or 
suspension

Giannini 13 to 61; 64% pain-free; 19% 
regretted surgery NR

Faulkner et al., 2021 Nonoperative vs 
operative

Both improved MOXFQ pain at 52 weeks 
(p=0.02 and p<0.001) NR

Hau et al., 2021 Corticosteroid injection Injection remained effective in 36% at 4.8 
years; 44% underwent excision

44% underwent surgical 
excision by 4.8 years

Masaragian et al., 2021 Neurectomy or excision Significant improvement in AOFAS and 
VAS at mean 49 months NR

Benjamin et al., 2021 Neurectomy or excision 90% good/excellent (single) vs 74.2% 
(adjacent); no significant difference NR

Archuleta et al., 2020 Decompression or 
ligament release

Excellent 50%, good 9.1%, poor 40.9%; 
18.5% required neurectomy

18.5% required neurectomy; 
poor satisfaction 40.9%

Mischitz et al., 2020 Decompression or 
ligament release

Significant improvement in VAS at strain 
(p=0.0021) and function (p=0.0022) NR

Yañez Arauz, 2020 Neurectomy or excision VAS 5.4 to 0.2; 93.6% excellent/good; 
complications 3% Complications 3%

Ngo et al., 2020 Neurectomy or excision Mean FAAM 84.8; no complication 
requiring further procedure NR

Connors et al., 2020 Radiofrequency 
ablation Median satisfaction 92.5/100 at >2.5 years One patient with no relief 

after 3 procedures

Pabinger et al., 2020 Alcohol sclerosing 
injection

Success >82% per injection; no 
recurrence at 5 years No recurrence over 5 years

Samaila et al., 2020 Phenol alcoholization VAS 85.8 to 28.9; improvement in 90.4%; 
success (>50% VAS reduction) 71.2% Low complication rate

Koti et al., 2020 Nerve transposition or 
suspension

DNR effective in 92% vs 82% for 
neurectomy (not significant) NR

Park et al., 2019 Corticosteroid injection 15% required surgery; neuroma size sole 
predictor of failure (p=0.002) 15% required surgery
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Study Category Pain or function result Recurrence or complications

Ruiz Santiago et al., 
2019 Corticosteroid injection US-guided superior at 45 days, 2 and 

3 months NR

ÇELİK et al., 2019 Neurectomy or excision Score 20 to 62; 89% excellent/well; 
70% pain-free NR

de Oliveira et al., 2019 Customized insoles Customized insole superior for 
walking pain (p=0.048) and function NR

Shah et al., 2019 Radiofrequency ablation VAS lower at 8 weeks and 8 months; 
89% satisfied at 8 months No significant adverse effects

Song et al., 2019 Nerve transposition or 
suspension

Satisfaction excellent/good 95% vs 
77.7%; fewer numbness (5% vs 61.1%) NR

Park et al., 2018 Corticosteroid injection
Neuroma size >6.3 mm predicted 
failure (sensitivity 81%, specificity 

95%)
NR

Lee et al., 2018 Hyaluronic acid injection VAS 73.1 to 23.0 at 12 months; AOFAS 
32.2 to 86.5 NR

Masala et al., 2018 Radiofrequency ablation VAS 9.0 to 2.0 at 12 months; 
improved QoL; no complications No complications

Brooks et al., 2018 Radiofrequency ablation 88% very/moderately satisfied; 3 
cycles lower pain (1.5 vs 3.4, p=0.011)

4 patients progressed to 
excision

Lorenzon et al., 2018 Alcohol sclerosing 
injection

89% satisfied; recurrence 6%, 
associated with mechanical 

metatarsalgia (p=0.0269)

Recurrence 6%, associated with 
mechanical metatarsalgia

Lizano-Díez et al., 2017 Corticosteroid injection
No significant between-group 

difference; 48.5% requested surgical 
excision

NR

Lee et al., 2017 Metatarsal sliding 
osteotomy

AOFAS-LMIS 52.1 to 74.2; FFI 62.4 to 
31.3; pain resolved in 93% of feet NR

Mahadevan et al., 2016 Corticosteroid injection

VAS improved in both groups with 
no between-group difference; 

12-month failure 48% (US) vs 55% 
(blind)

12-month failure 48% (US) vs 
55% (blind)

Bucknall et al., 2016 Neurectomy or excision
49.5% excellent and 29.3% good 

satisfaction; 63% pain-free at follow-
up

63% pain-free; 8.1% worsened 
MOXFQ

Reichert et al., 2016 Neurectomy or excision AOFAS 39.4 to 83.4; VAS 7.04 to 1.4; 
76% very good results NR

Campbell et al., 2016 Capsaicin injection
Greater pain reduction with 

capsaicin at weeks 1 and 4 (p=0.021 
and p=0.019)

NR

Seok et al., 2016 Shockwave therapy
ESWT reduced VAS at 1 and 4 weeks 
and improved AOFAS at 4 weeks vs 

sham
NR

Note: Values are reported as in the retrieved records; success and satisfaction definitions differ across studies. pNRS = pain numeric rating 
scale; PROMIS = Patient-Reported Outcomes Measurement Information System. Source: Prepared by the authors based on the included 

studies.

DISCUSSION

The main finding is that no single treatment for Morton’s neuroma was clearly superior: every 
category produced meaningful pain relief, but the durability of that relief and the burden of com-
plications differed in a way that maps onto the treatment gradient. Conservative options relieved 
pain quickly with low morbidity but a substantial proportion of patients crossed over to surgery, 
whereas neurectomy and osteotomy delivered the most durable results at the cost of numbness 
and a small risk of stump neuroma. The evidence behind this pattern remains low certainty, be-
cause 39 of 47 studies carried high risk of bias and the randomized comparisons were few and 
small. The corticosteroid results align with prior syntheses and add a quantitative frame that was 
missing from them. Reviews of corticosteroid injection concluded that it provides short-term relief 
that decays over months,(10,11) and the Cochrane review judged the evidence of very low certain-
ty.(16)The present data show that roughly one third of patients remain well at five years, that up 
to half require a further injection or surgery, and that neuroma size above 6 mm predicts failure.
(31,38)The corticosteroid results align with prior syntheses and add a quantitative frame that was 
missing from them.  

https://doi.org/10.62486/pod2025265


Altamirano Capelo et al. SAP Podiatry. 2025;2:265

https://doi.org/10.62486/pod2025265 11

Reviews of corticosteroid injection concluded that it provides short-term relief that decays 
over months,(10,11) and the Cochrane review judged the evidence of very low certainty.(16)The pre-
sent data show that roughly one third of patients remain well at five years, that up to half require 
a further injection or surgery, and that neuroma size above 6 mm predicts failure.(31,38) A focused 
review of single corticosteroid injections similarly concluded that the effect is real but time-limi-
ted,(10)so the practical question is not whether corticosteroid works but for how long and in whom, 
and the answer appears to be months for the average patient and years for the minority with 
small neuromas. The superiority of ultrasound guidance over blind injection, reported here and in 
imaging-focused syntheses,(5)supports the routine use of imaging guidance when an injection is 
planned. The placebo-controlled trial deserves particular weight because it found no advantage 
of corticosteroid over local anesthetic alone,(24)a reminder that part of the short-term benefit of 
any injection may be mechanical and volume-related rather than pharmacological. The advantage 
of ultrasound guidance most plausibly reflects accurate delivery into the web space rather than 
into the metatarsal fat pad, since the diagnostic step of imaging also rules out the bursitis and 
plantar plate mimics that would not respond to a corticosteroid at all.(3,5) This dual diagnostic 
and therapeutic role of imaging is the strongest argument for performing the first injection under 
ultrasound even when a blind injection is quicker.

For ablative and sclerosing options, the pattern matched the recent meta-analysis of ra-
diofrequency ablation, which reported high satisfaction with a low complication rate and pooled 
success in the region of ninety percent while identifying follow-up beyond one year and predic-
tors of success as the outstanding gaps,(13)and the earlier review of non-surgical treatments that 
placed these procedures between injection and surgery in efficacy.(68)The ex vivo demonstration 
of incomplete nerve ablation offers a mechanistic explanation for the recurrences observed after 
continuous radiofrequency,(29)and the association between alcohol-injection relapse and mecha-
nical metatarsalgia(41)suggests that recurrence is often driven by the underlying biomechanics 
rather than by the injectate itself, a point echoed by earlier sclerosing reviews.(12)Cryoneurolysis 
produced comparable relief with a favourable safety profile,(46)although its follow-up was the 
shortest among the ablative series.

Surgical results were consistent with the historical literature and extend it in two directions. 
Earlier reviews already reported good-to-excellent outcomes after neurectomy in the region of 
70% to 90%, without a decisive advantage of one incision over another,(6,7,14,15)and a review of 
multiple adjacent neuromas found no penalty for excising two lesions in one session,(69)which the 
single-versus-double comparison reproduced.(53)The plantar and dorsal meta-analyses framed the 
same equipoise in terms of their specific trade-offs, the plantar scar against the dorsal stump neu-
roma,(14,15) and the primary studies included here echo it, with plantar incisions favouring appea-
rance and dorsal incisions favouring shoe comfort.(52)The present review adds the observation that 
nerve-sparing decompression carries the highest recurrence of any surgical category,(34,60) in line 
with a review of operative options other than neurectomy that found limited and heterogeneous 
evidence.(70)The head-to-head observation that open excision outperforms percutaneous ligament 
release for larger neuromas(61)refines the selection of technique by lesion size, and the osteotomy 
series offer an alternative that decompresses the space without dividing the nerve.(62-64)

The economic and guideline context reinforces the practical reading. A cost-effectiveness 
analysis concluded that ultrasound-guided injection followed by neurectomy only when needed 
was the most efficient pathway,(71)and a European consensus on image-guided interventions as-
signed the highest utility to precisely those procedures that the present data place at the top of the 
gradient.(72)These sources are consistent with a stepwise strategy in which the most invasive option 
is reserved for the failures of the least invasive one, a strategy the present recurrence data support. 
The only study that measured nonoperative and operative management in parallel found that both 
improved pain at twelve months, with a slightly larger health utility gain in the operative group,(33)
which cautions against presenting surgery as categorically better; it is the failures of conservative 
care, not its average effect, that justify an operation. A stepwise reading also fits the observation 
that many crossover events occur early, within the first year after an injection,(24,25) so patients 
who do not respond to a first injection can be identified and escalated without prolonged delay.

The heterogeneity of the outcome instruments deserves attention because it is the prin-
cipal barrier to quantitative synthesis. Studies used the visual analog scale, AOFAS and its lesser 
metatarsophalangeal-interphalangeal variant, the Foot Function Index, the Manchester-Oxford 
Foot Questionnaire, PROMIS, SEFAS, FAAM and several ad hoc satisfaction scales, often without 
a common anchor for what counts as success. This dispersion, together with follow-up that ran-
ged from four weeks to ten years, means that the category means plotted in the outcome figure 
are indicative rather than directly comparable, and it is the single most tractable target for future 
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standardization through a core outcome set.
Several mechanisms plausibly explain the dispersion across categories. The size of the neu-

roma repeatedly emerged as a predictor of failure, with cutoffs around 6 to 7 mm,(31,38,61)which 
is compatible with the compressive theory of the disease in which a bulkier nerve responds less to 
chemical or thermal neurolysis.(3)Residual mechanical metatarsalgia after alcohol injection(41)and 
the persistence of intact nerve tissue after radiofrequency(29)both point to incomplete ablation 
of the pain generator as a common mechanism of recurrence, and they explain why decompres-
sion without resection recurs more often than neurectomy: the entrapment is relieved but the 
fibrotic nerve remains in situ. Numbness after neurectomy reflects the unavoidable division of a 
sensory nerve, and the lower numbness reported after transposition and suspension procedures 
explains their appeal despite technically demanding dissection.(57,58) The osteotomy results sit 
on a different conceptual axis altogether: by shortening or shifting the metatarsal, they widen the 
intermetatarsal space and relieve the entrapment without touching the nerve, which is why the 
pedobarographic studies that found no increase in transfer pressure are important.(63)This shift 
from removing the nerve to decompressing the space mirrors the evolution of the field over the 
past decade and explains why osteotomy now rivals neurectomy in the most recent series,(64,65) 
although its evidence remains entirely retrospective.

The implications for practice follow the gradient that the data describe. Corticosteroid injec-
tion under ultrasound guidance remains a reasonable first intervention, with the expectation that 
a large minority will need a second procedure. Sclerosing and radiofrequency ablation are valid se-
cond-line options for patients who wish to avoid surgery, and neurectomy or metatarsal osteotomy 
should be offered when conservative measures fail or when the neuroma is large. Decompression 
without resection should be reserved for small neuromas, given its higher recurrence, and patients 
should be counselled that numbness after neurectomy is common but rarely disabling. Shared 
decision-making should therefore present a stepped sequence rather than a single choice, with 
the size of the neuroma and the duration of symptoms as the two facts that most reliably steer the 
decision toward earlier surgery. The diagnostic step deserves the same weight as the therapeutic 
step, because the plantar plate tears and intermetatarsal bursitis that mimic Morton’s neuroma 
do not respond to its treatments and are the likeliest explanation when a well-executed first-li-
ne intervention fails.(3,5) A structured assessment that confirms the diagnosis before escalating 
therapy therefore protects patients from unnecessary surgery more effectively than any single 
technical refinement. For research, the priorities that emerge are a core outcome set, prospective 
comparative registries with mandated reporting of recurrence and complications, and randomized 
trials of the three-cycle radiofrequency regimen and of osteotomy against neurectomy, the two 
comparisons for which the present data show genuine equipoise.

CONCLUSIONS

The included studies were predominantly retrospective cohorts and small randomized trials 
that spanned conservative, infiltrative, ablative and surgical treatments for Morton’s neuroma. 
Conservative treatments, led by corticosteroid injection and image-guided ablation, relieved pain 
in most patients but up to half required further treatment, while neurectomy and metatarsal os-
teotomy achieved good or excellent outcomes in 74% to 94% of feet. Recurrence was lowest after 
neurectomy and sclerosing alcohol and highest after decompression without nerve resection, 
and complications were modest but included numbness after neurectomy. The certainty of this 
evidence is limited by a preponderance of high risk of bias designs.
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