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ABSTRACT
Objectives
This is a protocol for a Cochrane Review (intervention). The objectives are as follows:
To assess the benefits and harms of interventions for Morton's neuroma.
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BACKGROUND
Description of the condition
Morton's neuroma presents as a painful neuropathy resulting from
a benign enlargement of the common plantar digital nerve. This
nerve condition most frequently presents in the third web space.
When using the term web space, we are describing the fleshy
area extending from the level of the intermetatarsophalangeal joint
to the interdigital space. Strictly, the neuroma extends from the
intermetatarsal space, distally to the interdigital space. Web spaces
are numbered first to fourth (medial to lateral). The second most
common presentation is in the second web space. It rarely presents
in the first or fourth web spaces (Hughes 2007; Park 2018; Pasquali
2015; Seok 2016).
The precise aetiology of Morton's neuroma is poorly understood,
with many proposed theories, including larger nerve size (Betts
1940), nerve ischaemia (constriction or obstruction of the blood
flow to a nerve) (Nissen 1948), bursitis (inflammation of a
fibrous sac that acts as a cushion between the metatarsal heads)
(Bossley 1980), narrow web space (Levitsky 1993), and reduced
ankle dorsiflexion (Barrett 2005). There is inconclusive evidence
supporting theories of association between neuroma development
and nerve size (Govsa 2005; Levitsky 1993), forefoot width and
heel height in footwear (Matthews 2019), and narrow web space
(Park 2017). Limited evidence of an association between Morton's
neuroma and reduced ankle dorsiflexion has been reported
(Naraghi 2016).
The common name for the condition, Morton's neuroma, is
an eponym describing a benign growth of nerve tissue. The
nerve changes were first described in 1835 by Italian anatomist,
Filippo Civinini (Pasero 2006). European studies may use the
eponym Civinini-Morton's to describe the condition (Samaila 2020).
Lewis Durlacher first described the symptoms in 1845 (Durlacher
1845). In 1876, Thomas Morton, who believed the symptoms
were caused by the fourth metatarsophalangeal joint, called the
condition metatarsalgia. Morton's treatment for the condition was
to surgically remove the joint and the adjacent soft tissue, which
included the common plantar digital nerve (Morton 1876). The
condition was first described as Morton's neuroma in 1958 (Larson
2005).
Since 2017, the US National Library of Medicine has mapped
the term 'Morton neuroma' within the medical subject headings
for indexing articles (NCBI 2021). While there are many eponyms
and pathophysiological names for the condition (Larson 2005;
Matthews 2019), Morton's neuroma is an accepted misnomer and
has become the predominant term in recent times.
People with Morton's neuroma usually report burning or shooting
pain located in the third or second web spaces, often with radiating
paraesthesia (abnormal tingling or 'pins and needles' sensation)
into the corresponding toes, or a clicking sensation in the forefoot.
When weight bearing, people with Morton's neuroma often report
the sensation of walking on a pebble, lump or stone (Dando 2017).
In severe cases, the condition can impact on the person's mobility,
ability to pursue activities, and quality of life (Thomson 2013).
Morton's neuroma is the most common compressive neuropathy
after carpal tunnel syndrome, affecting approximately 88 in every
100,000 women and 50 in every 100,000 men presenting for care by
their General Practitioner in the UK (Latinovic 2006).
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The diagnosis of Morton's neuroma can be challenging, with a
range of presenting symptomatic and objective findings (Dando
2017), including tenderness or pain on palpation of the web
space (Mahadevan 2015). Ultrasound has been proposed as a
cost-effective and accurate method to confirm the diagnosis of
Morton's neuroma, especially in cases where the clinical diagnosis
is equivocal (Bignotti 2015), but a false diagnosis of asymptomatic
web space nerve enlargements can occur when ultrasound is used
without a clinical assessment (Symeonidis 2012).

Description of the intervention
The treatment goals for Morton's neuroma are to minimise pain
and improve function. Interventions for Morton's neuroma may be
nonsurgical or surgical (involving an incision). A common term used
in both nonsurgical and surgical treatments is neurolysis, which has
multiple meanings. Neurolysis may be defined as the destruction
or dissolution of nerve tissue, or the surgical release of a nerve
caught in an adhesion. To distinguish between these definitions, we
have used the terms temperature neurolysis or chemical neurolysis
for destruction of nerve tissue, and surgical neurolysis for surgical
release of the nerve.
Nonsurgical interventions may be further divided into noninvasive
(non-skin-penetrating) treatments and invasive (skin-penetrating)
treatments. Nonsurgical noninvasive interventions reported to
be used in clinical practice include various physical therapies,
such as ultrasound, electrical stimulation, whirlpool, massage
(Nunan 1997), and manipulation (Cashley 2015; Govender 2007);
nonsteroidal anti-inflammatory drugs (Nunan 1997), orthoses
(Gaynor 1989; Hirschberg 2000; Kilmartin 1994), and extracorporeal
shockwave therapy (ESWT) (Seok 2016).
Although steroid injection is often the initial nonsurgical
invasive treatment for Morton's neuroma, reports vary as to its
effectiveness.

How the intervention might work
Interventions for the treatment of Morton's neuroma provide a
diverse range of proposed therapeutic effects, but evidence in
the peer-reviewed literature for many of these effects is limited.
From a nonsurgical and noninvasive perspective, mobilisation
or manipulation (Govender 2007), and footwear modification
(Bennett 1995) are speculated to reduce pain by reducing web
space compression. Foot orthoses may reduce plantar forefoot
pressure (de Oliveira 2019), and ESWT may suppress nociceptive
nerve fibres and result in pain reduction (Seok 2016).
From a nonsurgical invasive perspective, corticosteroid injections
induce atrophy of the webspace tissue, possibly decreasing
compression and inflammation of the nerve (Park 2018). Alcohol
injections may induce neuritis and Wallerian nerve degeneration
(chemical neurolysis) until the nerve is destroyed or completely
ceases to function (Dockery 1999).
From a surgical perspective, nerve excision (neurectomy) is
essentially amputation of the nerve or neuroma to alleviate chronic
pain (Bucknall 2016). Surgical neurolysis aims to decompress the
nerve to relieve pain whilst maintaining normal nerve function
and toe sensation (Villas 2008). Metatarsal osteotomies may also
decompress the nerve, relieving pain (Lee 2017).
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Why it is important to do this review

Confirmatory tests

The authors of the original Cochrane Review in 2004 found that
there was an insufficient number of quality trials within the
evidence base to reach firm conclusions about the effectiveness
of surgical and nonsurgical interventions for Morton's neuroma
(Thomson 2004). Seven subsequent 'systematic reviews' of
varying quality considering a range of interventions for Morton's
neuroma have been published since 2014. None has provided a
comprehensive summary of the certainty of the evidence across
the breadth of treatments from nonsurgical through to surgical
interventions.

• Ultrasound: 5 mm or greater transverse thickening of the plantar
digital nerve at the web space that is well defined and grey in
appearance (hypoechoic) (Dando 2017; Van Hul 2011).
• MRI: 5 mm or greater transverse thickening of the plantar digital
nerve that appears to have the same signal intensity (isointense)
relative to muscle tissue, which has a grey appearance on T1weighted images, and less signal intensity (hypointense) relative
to fat tissue, which has a white appearance on T2-weighted
image (Van Hul 2011).
• Nerve conduction studies (Aydinlar 2014).
• Histological confirmation of excised tissue (Giakoumis 2013).

OBJECTIVES
To assess the benefits and harms of interventions for Morton's
neuroma.

METHODS
Criteria for considering studies for this review
Types of studies
Study designs will include parallel-group trials and cross-over
trials. The number of groups studied in each trial can be
two or more. We will only include trials where allocation to
intervention group is either randomised or quasi-randomised
(that is, allocation using methods that are partly systematic, for
example by alternation, use of a case record number, or date of
attendance). We will include trials whether allocation occurs at the
participant level (one participant with one Morton's neuroma) or
at the cluster level (one participant with two or more Morton's
neuromas receiving one or more interventions). We will include
studies reported as full text, those published as abstract only, and
unpublished data. There will be no restrictions as to language or
date.
Types of participants
We will include study participants with a diagnosis of Morton's
neuroma confirmed by one or more diagnostic criteria from each of
the History, Physical examination and Confirmatory test categories
described below.
History
• Pain located in the first, second, third, or fourth web space (Seok
2016).
• Paraesthesia, including pins and needles, shooting pains, or
burning sensations in the forefoot or toe/s (Dando 2017).
• A weight bearing sensation of walking on pebbles, a lump or a
stone (Dando 2017).
• Tight fitting (usually forefoot width) or high heel footwear
aggravates symptoms (Dando 2017).
Physical examination
• Tenderness or pain with dorsal/plantar compression of the web
space (Dando 2017; Mahadevan 2015).
• Mulder's sign/click/manoeuvre/test (palpable click felt with firm
plantar pressure with thumb over suspected neuroma while
compressing forefoot with other hand) (Dando 2017; Mahadevan
2015; Mulder 1951).

We will exclude participants with a history of the following
comorbidities or characteristics.
• Local tissue injury or disease (e.g. metatarsophalangeal
capsulitis, forefoot adventitial bursitis, stress fracture,
schwannoma or mononeuropathies such as tarsal tunnel
syndrome).
conditions
resulting
in
polyneuropathies
• Systemic
(e.g. rheumatoid arthritis, multiple sclerosis, vitamin B12
deficiency, diabetes).
• Proximal neural defects (e.g. radiculopathy).
Where studies include a subset of relevant participants we will
contact authors to obtain data for the subgroup of interest. If we
cannot source subgroup data, we will include the study in the
review but not in any meta-analysis.
Types of interventions
We will include trials that compare any surgical or nonsurgical
intervention with any control, placebo, nonsurgical or surgical
intervention. We will include studies with co-interventions when
they are provided to each group equally. We will exclude trials that
evaluate interventions following Morton's neuroma surgery.
We will group interventions into one of the following categories.
Nonsurgical treatments
• Noninvasive interventions (e.g. mobilisation/manipulation,
footwear, metatarsal padding, ESWT or foot orthoses).
• Invasive interventions (e.g. corticosteroid, alcohol sclerosing
or botulinum toxin injections, radiofrequency ablation or
cryoneurolysis).
Surgical treatments
• Neurectomy (surgery on the Morton's neuroma with excision of
the nerve).
• Surgical neurolysis (surgery on the Morton's neuroma without
excision of the nerve).
• Osteotomy (surgery on the metatarsal adjacent to the Morton's
neuroma).
Types of outcome measures
We will define time points for measuring primary and secondary
outcomes as short term (less than three months from baseline),
intermediate term (three months to less than 12 months from
baseline), and long term (12 months or longer from baseline). If
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more than one outcome occurs within a time interval, we will
choose the outcome closest to three months (short term), six
months (intermediate term) and 12 months (long term). Where
trials use multiple measures to evaluate the same outcome (such
as pain measured using different questionnaires), we will use pain
reported on a 0 to 100 visual analogue scale (VAS) as the primary
outcome measure. Where available, we will extract end point scores
for our primary analysis.

• Cochrane Central Register of Controlled Trials (CENTRAL; until
search date; Appendix 2).
• MEDLINE (1946 to search date; Appendix 3).
• Embase (1974 to search date; Appendix 4).
• Cumulative Index to Nursing and Allied Health Literature
(CINAHL) Plus (1937 to search date; Appendix 5).

The outcomes listed below are those of interest to the review. We
will exclude studies that have not measured at least one of these
outcomes and include studies that have measured one or more of
these outcomes, even if no outcome data are available or reported.

• US National Institutes for Health Clinical Trials Registry,
ClinicalTrials.gov (www.ClinicalTrials.gov; Appendix 6).
• World Health Organization (WHO) International Clinical Trials
Registry Portal (ICTRP; apps.who.int/trialsearch/; Appendix 7).

Primary outcomes
• Pain
We will include VAS, numerical rating scales or pain scales (or
subscales) of participant-reported outcome measures for use with
foot or ankle diseases (Jia 2017). Where possible, we will express
all similar continuous pain scales as a mean difference and
any dissimilar scales as a standardised mean difference. When
necessary, we will transform scales so that lower numerical rating
corresponds to lower pain by reflecting the recorded pain score by
the median value of the scale.
There are no published data investigating the minimal clinically
important differences (MCID) for Morton's neuroma. Published
randomised controlled trials (RCTs) have used a 15-point change
(in Mahadevan 2016) and a 30-point change (in Lizano-Diez 2017)
on a 0 to 100 pain VAS. A study investigating acute pain found that
a difference of approximately 13 points (95% confidence interval
(CI) 10 to 17) represented the minimum change that was clinically
significant (Gallagher 2001). Based on these studies, we will use a
15-point change on a 0 to 100 pain VAS as the MCID.
Secondary outcomes
• Function: measured by self-report using questionnaire scales
(e.g. Foot Function Index disability or activity subscales) or
objective measures of functional capacity (e.g. six-minute walk
test)
• Satisfaction or health-related quality of life (HRQoL):
measured by self-report questionnaire (e.g. Johnson scale)
(Johnson 1988)
• Adverse events
* increase in pain: measured by self-report
* unable to wear preferred footwear due to symptoms
* any other emergent or intervention-related event, e.g.
infection, hypoaesthesia (absent or reduced sensitivity to
skin stimulation), callosities (hard, thickened skin) over
plantar scars, or complex regional pain syndrome (McQuay
1997)

Search methods for identification of studies
Electronic searches
The Cochrane Neuromuscular Information Specialist will search
the following databases.
• Cochrane Neuromuscular Specialised Register (until search
date; Appendix 1).

We will also conduct a search of clinical trials registries.

We will search all databases from their inception to the present, and
we will impose no restriction on language of publication or age of
study participant.
Searching other resources
We will search reference lists of all primary studies and review
articles for additional references.

Data collection and analysis
Selection of studies
We will export search results into Covidence, where we will remove
duplicates. Two review authors (BM and MH) will independently
screen titles and abstracts of all the potential studies we
identify as a result of the search for inclusion, and code them
as 'retrieve' (eligible or potentially eligible/unclear) or 'do not
retrieve'. We will retrieve the full-text study reports/publications
and two review authors (BM and MH) will independently screen the
full text to identify studies for inclusion, and identify and record
reasons for exclusion of the ineligible studies. We will resolve any
disagreement through discussion or, if required, we will consult a
third person (CT). We will identify and exclude duplicates and
collate multiple reports of the same study so that each study rather
than each report is the unit of interest in the review. We will record
the selection process in sufficient detail to complete a PRISMA flow
diagram and 'Characteristics of excluded studies' table.
Data extraction and management
We will use a data extraction form for study characteristics and
outcome data, which we will pilot on at least one study in the
review. Two review authors (BM and RW) will independently
extract study characteristics from included studies. We will resolve
disagreements by consensus or by involving a third person (CT).
We will extract the following study characteristics: study design
and setting, characteristics of participants (e.g. disease severity
and age), eligibility criteria, intervention details, the outcomes
assessed, source(s) of study funding, and any conflicts of interest
among investigators. If participants have more than one neuroma
(clustering), we will record the number of feet and the number of
neuromas.
Two review authors (BM and RW) will independently extract
outcome data from included studies. We will note in the
'Characteristics of included studies' table if trials did not report
outcome data in a usable way. We will resolve disagreements by
consensus or by involving a third person (CT). One review author
(BM) will transfer data into RevMan Web 2021. A second review
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author (RW) will check the outcome data entries and spot-check
study characteristics for accuracy against the trial report.

outcome (across domains) for each study and address risk of bias
when synthesising results (see Data synthesis) (Boutron 2019).

We will convert categorical data to dichotomous data for measures
of treatment effect with predetermined division points.

When considering bias due to deviations from intended
interventions, we will address the question of assignment rather
than adherence to intervention.

• For an odd number of categories, we will combine the
response options favouring the intervention above the central
category as one category and the remaining responses as the
second category. For example, Bucknall 2016 has a statement
‘The surgery has met my expectations’ with the categorical
responses 'strongly agree, agree, no opinion, disagree, or
strongly disagree'. We would dichotomise this with 'strongly
agree' and 'agree' in one category and the remaining responses
as the other category.
• For an even number of categories, we will combine half
the total response options favouring the intervention as one
category and the remaining responses as the second category.
For example, Akermark 2008 includes a question regarding
scar tenderness, with the categorical responses 'none, slight,
moderate, severe'. We would dichotomise this with 'none' and
'slight' in one category and 'moderate' and 'severe' as the other
category.
When reports require translation, the translator will extract data
directly using a data extraction form, or authors will extract data
from the translation provided. Where possible, a review author will
check numerical data in the translation against the study report.
We will use Covidence software to collect the data extracted from
included studies.
Assessment of risk of bias in included studies
Two review authors (BM and JM) will independently assess risk
of material bias for each result (as a minimum, those included
in summary of findings tables) using the Cochrane Risk of bias 2
(RoB 2) criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Boutron 2019).
For trials with more than two intervention groups we will follow the
additional guidance for assessing the risk of bias in Chapter 23 of
the Handbook (Higgins 2019). We will resolve any disagreements by
discussion or by involving another author (CT).
We will assess the risk of bias according to the following domains.
•
•
•
•
•
•

Bias arising from the randomisation process.
Bias due to deviations from intended interventions.
Bias due to missing outcome data.
Bias in measurement of the outcome.
Bias in selection of the reported result.
Bias arising from the timing of identification and recruitment of
participants (for cluster-randomised trials only).

We will grade each potential source of bias as high, low, or some
concerns and provide a justification for our judgement. We will
report the source(s) of information for each decision using, for
example, a quote from the study report. Where information on
risk of bias relates to unpublished data or correspondence with a
trialist, we will note this in the risk of bias table. We will summarise
the risk of bias judgements across different studies for each of the
domains listed. We will summarise the risk of bias for each key

We will use Covidence software to assess the risk of bias if RoB 2 has
been incorporated into the software when this stage of the review is
reached, otherwise we will use the Microsoft Excel RoB 2 tool (RoB
2 2019). We will provide the RoB 2 raw data file as an appendix in
the published review.
The outcomes, measurement methods and time points to be
assessed for risk of bias include the following.
• Pain, measured by self-report at the intermediate-term and
long-term time points previously defined.
• Function, measured by self report or objective assessment at
the intermediate-term and long-term time points previously
defined.
• Satisfaction or HRQoL, measured by self-report at the
intermediate-term and long-term time points previously
defined.
• Adverse events leading to medical intervention or
discontinuation from study.
Cluster-randomised and cross-over trials
For cluster-randomised and cross-over trials we will follow the
guidance from Cochrane Methods (we have been advised that new
guidance is being drafted, and will use this if it is published before
we start this section).
For cluster-randomised trials our approach will be as follows.
1. Start with RoB 2.
2. Refer to Section 23.1.2 and Table 23.1 of the Handbook (Higgins
2019).
3. Add the additional domain 'Bias arising from the timing of
identification and recruitment of participants', and use the
signalling questions in Domain 1b in the archived version of
the guidance document for cluster-randomised trials (Eldridge
2016).
For cross-over trials our approach will be as follows.
1. Start with RoB 2.
2. Refer to Section 23.2.3 and Table 23.2.a of the Handbook (Higgins
2019).
3. For Domain 2 'Bias due to deviations from intended
interventions', use the signalling questions from Domain 2 in the
archived version of the guidance document for cross-over trials
(Higgins 2016).
4. For Domain 3 'Bias due to missing outcome data', answer
question 3.2 in the standard RoB 2 using signalling question 3.2
in the archived version of the guidance document for cross-over
trials (Higgins 2016).
Conflicts of interest and risk of bias
We will assess whether or not there is reason for ‘notable concern’
about conflicts of interest for each study. We will include a table
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indicating our judgement for each study and provide a rationale for
each assessment. We will define a notable concern as described in
(Boutron 2019), "important conflicts of interest expected to have a
potential impact on study design, risk of bias in study results or risk
of bias in a synthesis due to missing results".
Assessment of bias in conducting the systematic review
We will conduct the review according to this published protocol and
report any deviations from it in the 'Differences between protocol
and review' section of the systematic review.
Measures of treatment effect
We will analyse dichotomous data as risk ratios (RR) and continuous
data as mean difference, or standardised mean difference for
results across studies with outcomes that are conceptually
the same but measured on different scales. We will report
corresponding 95% CIs. We will enter data presented as a scale with
a consistent direction of effect.
Unit of analysis issues
A cluster-randomised trial may have participants with one neuroma
in either foot or multiple neuromas in one foot. Studies included in
meta-analyses may randomise at either the participant or neuroma
level. Where cluster randomisation (that is, randomisation at
the participant level) occurs, we will calculate effective sample
sizes following the guidance in Section 23.1.4 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2019).
Different cluster randomisation scenarios include randomisation
occurring at the participant level with individual outcome
judgements recorded for multiple neuromas (e.g. all neuromas
treated using the same intervention within a participant), or
randomisation occurring at the neuroma level with individual
outcome judgements recorded for multiple neuromas (i.e. within a
participant neuromas may be treated with different interventions).
We will calculate effective sample sizes where the number of
Morton's neuromas and number of participants are known. If
the intracluster correlation coefficient is not reported, we will
conservatively assume it to be 0.05. When we include clustered
studies in a meta-analysis, we will report the effective sample
size per Morton's neuroma not per participant. We will conduct
sensitivity analysis to investigate any change in effect size with
the inclusion of cluster-randomised studies. When a clusterrandomised trial lacks the detail required to appropriately analyse
the data (e.g. there is not enough information to conduct
approximate analyses of cluster-randomised trials for a metaanalysis by calculating an effective sample size or inflating the
standard error), we will present these studies in a table in the results
and not include them in the meta-analysis.
In cross-over trials where randomisation occurs at the participant
level (e.g. one neuroma in one foot), we will assess whether the
first intervention will lead to a carry-over effect causing permanent
or long-term modification of the condition. When this occurs, we
will only use data from the first period, following the guidance in
Section 23.2.4 of the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2019). Where there is no carry-over effect
from the first period, we will follow the guidance in Section 23.2.5
of the Handbook (Higgins 2019). Where randomisation occurs at
the neuroma level (e.g. one neuroma in either foot) and separate
interventions and outcome judgements are made for each foot/
neuroma, we will follow the guidance in Section 23.2.5 of the
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Handbook (Higgins 2019). Our analysis will account for the pairing
of feet/neuroma within individuals in the same way that pairing
of intervention periods is recognised in the analysis of a crossover trial. We will analyse the data as if it were achieved from
the first period of a cross-over trial, and will follow the guidance
in Section 23.2.4 of the Handbook (Higgins 2019). When a metaanalysis includes cross-over trials, we will follow the guidance in
Sections 23.2.6 and 23.2.7 (Higgins 2019).
Where a single study reports more than two intervention groups,
we will report all intervention groups in the table of ‘Characteristics
of included studies’ but only include detailed descriptions of
intervention groups relevant to the review topic. We will follow the
guidance in Section 23.3.2 of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2019). We will only include
these relevant groups in a meta-analysis. For studies with more
than two relevant intervention groups (e.g. intervention A versus
intervention B versus control), we will combine intervention A and
intervention B for the analysis if they have a similar therapeutic
target or mechanism. Where intervention A and intervention B have
a different therapeutic target or mechanism, we will divide results
from the control group evenly for separate comparisons against the
two interventions. For both strategies, we will follow the guidance
in Section 23.3.4 of the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2019).
In the extremely unlikely event that there are one or more
neuromas in one foot and multiple neuromas in the other foot,
we may ask for additional statistical support from Cochrane
Neuromuscular to guide our analysis and synthesis of these studies.
Dealing with missing data
We will contact investigators or study sponsors in order to verify
key study characteristics and obtain missing numerical outcome
data when necessary (e.g. when a study is available as an abstract
only). Where possible, we will extract data to allow an intention-totreat (ITT) analysis including all randomised participants according
to the groups to which they were originally assigned. For missing
summary data, we will calculate standard deviations from other
statistics such as standard errors, CIs or P values, using the
calculator function within RevMan Web 2021.
Assessment of heterogeneity
We will use the I2 statistic to measure heterogeneity among the
trials in each analysis. If substantial unexplained heterogeneity is
identified in any of the analyses, we will report it and then explore
possible causes for this heterogeneity by repeating the analyses
after stratifying by study type. We will use the rough guide to
interpretation as outlined in Section 10.10.2 of the Handbook, as
follows.
•
•
•
•

0% to 40%: might not be important.
30% to 60%: may represent moderate heterogeneity.
50% to 90%: may represent substantial heterogeneity.
75% to 100%: considerable heterogeneity.

We will avoid the use of absolute cut-off values, but interpret I2 in
relation to the size and direction of effects and strength of evidence
for heterogeneity (e.g. P value from the Chi2 test, or CI for I2) (Deeks
2019).
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Assessment of reporting biases
If we are able to pool more than 10 trials, we will create and examine
a funnel plot to explore possible publication bias. If searches
identify trial protocols, clinical trial registrations or abstracts
indicating the existence of unpublished studies, we will attempt to
determine the status of any unpublished studies by contact with the
investigators.
Data synthesis
We will group the data into similar interventions (e.g. similar
therapeutic targets or mechanisms) and pool trial data by outcome
if they measure the same construct (e.g. pain) and have scales that
can be combined for analysis (e.g. both use continuous scales). To
clarify the term 'similar intervention', we would combine the same
drug class of corticosteroid injection data since they would have
a similar therapeutic target. We would not combine corticosteroid
injection and Botox injection data since they do not have a similar
therapeutic target. Separate to data synthesis, we will group similar
interventions together, such as corticosteroid injection and Botox
injection (both being nonsurgical invasive interventions) for the
grouping of intervention types in our results and summary of
findings table.
Data synthesis methods
As a general rule, we will use the random-effects model in RevMan
Web 2021, as this is usually a more conservative approach. Where
the weightings given to individual studies comprising a metaanalysis are influenced by a small number of trials, we will
perform a sensitivity analysis to determine whether their results
are systematically different, since in these circumstances, use
of a random-effects meta-analysis will exacerbate the effects of
the bias. If they are systematically different, we will report both
analyses. Where the studies are very homogeneous, such as similar
design and same population, we will use a fixed-effect model.
Incorporating bias in data synthesis
We will incorporate risk of bias assessments in our analyses by
presenting all studies and providing a narrative description of the
risk of bias.
Narrative synthesis
If meta-analysis is not possible, we will provide a narrative synthesis
of the available data following the guidance in Section 12.2.1 of the
Handbook (McKenzie 2019).
Subgroup analysis and investigation of heterogeneity
We do not plan to perform any subgroup analyses.
Sensitivity analysis
We plan to perform the following sensitivity analyses.
• Repeat the analysis excluding studies with outcomes graded
with an overall high risk of bias.
• Repeat the analysis excluding unpublished studies (if there are
any).
Reaching conclusions
We will base our conclusions only on findings from the quantitative
or narrative synthesis of included studies for this review. We will
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avoid making recommendations for practice; our implications for
research will suggest priorities for future research and outline what
the remaining uncertainties are in the area.
Summary of findings and assessment of the certainty of the
evidence
We will create a summary of findings table using GRADEpro GDT
software, and present the following outcomes.
Nonsurgical
• Pain: between-group difference in pain measured by selfreport using a standardised questionnaire (e.g. VAS pain scale)
assessed in the intermediate term (three months to less than 12
months from baseline).
• Function: change in function measured by self-report or
objective measure of functional capacity using a standardised
questionnaire (e.g. Foot Function Index disability or activity
limitation subscales or six-minute walk test) assessed in the
intermediate term (three months to less than 12 months from
baseline).
• Satisfaction or HRQoL: level of satisfaction measured by selfreport using a standardised questionnaire (e.g. Johnson scale)
assessed in the intermediate term (three months to less than 12
months from baseline).
• Adverse events leading to medical intervention or
discontinuation from study.
Surgical
• Pain: between-group difference in pain measured by selfreport using a standardised questionnaire (e.g. VAS pain scale)
assessed in the long term (12 months or longer from baseline).
• Function: change in function measured by self-report or
objective measure of functional capacity using a standardised
questionnaire (e.g. Foot Function Index disability or activity
limitation subscales or six-minute walk test) assessed in the long
term (12 months or longer from baseline).
• Satisfaction or HRQoL: level of satisfaction measured by selfreport using a standardised questionnaire (e.g. Johnson scale)
assessed in the long term (12 months or longer from baseline).
• Adverse events leading to medical intervention or
discontinuation from study.
Two review authors (BM and MH) will use the five GRADE
considerations (risk of bias, inconsistency of effect, imprecision,
indirectness and publication bias) to independently assess the
certainty of the body of evidence (studies that contribute
data for the prespecified outcomes). We will use methods and
recommendations described in Chapter 14 of the Handbook
(Schünemann 2019). We will resolve any disagreements by
discussion or by involving another author (CT). We will assess
the certainty of the evidence according to the GRADE criteria.
We will consider RCTs as providing high-certainty evidence if the
five GRADE criteria above are not present to any serious degree,
but may downgrade the certainty to moderate, low, or very low.
We will downgrade evidence once if a GRADE consideration is
serious and twice if very serious. We will justify all decisions to
downgrade or upgrade the quality of studies using footnotes, and
make comments to aid readers' understanding of the review where
necessary.
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APPENDICES
Appendix 1. NMD Specialised Register (CRS)
#1 MeSH DESCRIPTOR Neuroma AND INREGISTER
#2 neuroma* AND INREGISTER
#3 (#1 OR #2) AND INREGISTER
#4 (morton* OR foot OR feet) AND INREGISTER
#5 MeSH DESCRIPTOR Foot Diseases Explode All AND INREGISTER
#6 MeSH DESCRIPTOR Metatarsal Bones Explode All AND INREGISTER
#7 (#4 OR #5 OR #6) AND INREGISTER
#8 #3 AND #7 AND INREGISTER
#9 MeSH DESCRIPTOR Morton Neuroma Explode All AND INREGISTER
#10 (Morton NEAR Disease*) AND INREGISTER
#11 (morton NEAR metatarsalgia) AND INREGISTER
#12 (morton NEAR neuralgia) AND INREGISTER
#13 (intermetatarsal* NEAR neuroma*) AND INREGISTER
#14 (interdigital NEXT neuroma*) AND INREGISTER
#15 (#8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14) AND INREGISTER
Abbreviations:
CRS: Cochrane Register of Studies; NMD: neuromuscular disease

Appendix 2. CENTRAL search strategy
#1 [mh ^Neuroma] or (neuroma*)
#2 (morton* or foot or feet)
#3 [mh "Foot Diseases"]
#4 [mh "Metatarsal Bones"]
#5 (#2 OR #3 OR #4)
#6 (#1 AND #5)
#7 [mh "Morton Neuroma"]
#8 Morton* NEAR Disease*
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#9 morton NEAR/1 metatarsalgia
#10 morton NEAR neuralgia
#11 intermetatarsal* NEAR neuroma*
#12 interdigital NEXT neuroma*
#13 (#6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12)

Appendix 3. MEDLINE (OvidSP) search strategy
Database: Ovid MEDLINE(R) <1946 to >
Search Strategy:
-------------------------------------------------------------------------------1 randomized controlled trial.pt.
2 controlled clinical trial.pt.
3 randomized.ab.
4 placebo.ab.
5 drug therapy.fs.
6 randomly.ab.
7 trial.ab.
8 groups.ab.
9 or/1-8
10 exp animals/ not humans.sh.
11 9 not 10
12 Neuroma/
13 neuroma$.mp.
14 12 or 13
15 (morton$ or foot$ or feet$).mp.
16 exp foot diseases/
17 metatarsal bones/
18 or/15-17
19 14 and 18
20 Morton Neuroma/
21 Morton$ Disease$.mp.
22 intermetatarsal$ adj1 neuroma$.mp.
23 interdigital neuroma$.mp.
24 Morton$ metatarsalgia$.mp.
25 morton$ neuralgia$.mp.
26 or/19-25
27 11 and 26
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28 remove duplicates from 27

Appendix 4. Embase (OvidSP) search strategy
Database: Embase <1980 to >
Search Strategy:
-------------------------------------------------------------------------------1 Randomized Controlled Trial/
2 Clinical Trial/
3 Multicenter Study/
4 Controlled Study/
5 Crossover Procedure/
6 Double Blind Procedure/
7 Single Blind Procedure/
8 exp RANDOMIZATION/
9 Major Clinical Study/
10 PLACEBO/
11 Meta Analysis/
12 phase 2 clinical trial/ or phase 3 clinical trial/ or phase 4 clinical trial/
13 (clin$ adj25 trial$).tw.
14 ((singl$ or doubl$ or tripl$ or trebl$) adj25 (blind$ or mask$)).tw.
15 placebo$.tw.
16 random$.tw.
17 control$.tw.
18 (meta?analys$ or systematic review$).tw.
19 (cross?over or factorial or sham? or dummy).tw.
20 ABAB design$.tw.
21 or/1-20
22 human/
23 nonhuman/
24 22 or 23
25 21 not 24
26 21 and 22
27 25 or 26
28 Neuroma/
29 neuroma$.mp.
30 28 or 29
31 exp foot disease/
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32 metatarsal bone/
33 (morton$ or foot$ or feet$).mp.
34 or/31-33
35 30 and 34
36 Morton Neuroma/
37 Morton$ Disease*.mp.
38 intermetatarsal$ adj1 neuroma$.mp.
39 interdigital neuroma$.mp.
40 Morton$ metatarsalgia$.mp.
41 morton$ neuralgia$.mp.
42 or/35-41
43 27 and 42
44 limit 43 to embase
45 remove duplicates from 44

Appendix 5. CINAHL Plus (EBSCOhost) search strategy
S29 S28 Limiters - Exclude MEDLINE Records
S28 S18 and S27
S27 S21 or S22 or S23 or S24 or S25 or S26
S26 Interdigital Neuroma*
S25 (MH "Morton's Neuroma")
S24 Morton* Neuralgia* OR (Morton* N1 Disease*)
S23 Morton* Metatarsalgia*
S22 Intermetatarsal* N1 Neuroma*
S21 S19 AND S20
S20 (MH "Foot Diseases+") or Morton* or Foot or Feet
S19 (MH "Neuroma") or Neuroma*
S18 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17
S17 ABAB Design*
S16 TI Random* or AB Random*
S15 ( TI (Cross?Over or Placebo* or Control* or Factorial or Sham? or Dummy) ) or ( AB (Cross?Over or Placebo* or Control* or Factorial
or Sham? or Dummy) )
S14 ( TI (Clin* or Intervention* or Compar* or Experiment* or Preventive or Therapeutic) or AB (Clin* or Intervention* or Compar* or
Experiment* or Preventive or Therapeutic) ) and ( TI (Trial*) or AB (Trial*) )
S13 ( TI (Meta?Analys* or Systematic Review*) ) or ( AB (Meta?Analys* or Systematic Review*) )
S12 ( TI (Single* or Doubl* or Tripl* or Trebl*) or AB (Single* or Doubl* or Tripl* or Trebl*) ) and ( TI (Blind* or Mask*) or AB (Blind* or Mask*) )
S11 PT ("Clinical Trial" or "Systematic Review")
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S10 (MH "Factorial Design")
S9 (MH "Concurrent Prospective Studies") or (MH "Prospective Studies")
S8 (MH "Meta Analysis")
S7 (MH "Solomon Four-Group Design") or (MH "Static Group Comparison")
S6 (MH "Quasi-Experimental Studies")
S5 (MH "Placebos")
S4 (MH "Double-Blind Studies") or (MH "Triple-Blind Studies")
S3 (MH "Clinical Trials+")
S2 (MH "Crossover Design")
S1 (MH "Random Assignment") or (MH "Random Sample") or (MH "Simple Random Sample") or (MH "Stratified Random Sample") or (MH
"Systematic Random Sample")

Appendix 6. ClinicalTrials.Gov
Advanced Search
Condition or disease: Morton Neuroma OR Morton's Neuroma OR Intermetatarsal Neuroma
Study type: Interventional Studies (Clinical Trials)

Appendix 7. WHO ICTRP
Advanced Search
Morton Neuroma OR Morton's Neuroma OR Intermetatarsal Neuroma in the Condition
Recruitment Status is ALL
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