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ABSTRACT

Introduction Hallux rigidus is a common problem of

pain and stiffness of the first metatarsophalangeal joint
(MTPJ) caused mainly by degenerative osteoarthritis.
Several operative techniques have been introduced for the
treatment of this condition without high-quality evidence
comparing surgical to non-surgical care. In this trial, the
most common surgical procedure, arthrodesis, will be
compared with watchful waiting in the management of
hallux rigidus.

Methods and analysis Ninety patients (40 years or
older) with symptomatic first MTPJ osteoarthritis will be
randomised to arthrodesis or watchful waiting in a ratio

of 1:1. The primary outcome will be pain during walking,
assessed using the 0—10 Numerical Rating Scale (NRS)

at 1 year after randomisation. The secondary outcomes
will be pain at rest (NRS), physical function (Manchester-
Oxford Foot Questionnaire), patient satisfaction in terms
of the patient-acceptable symptom state, health-related
quality of life (EQ-5D-5L), activity level (The Foot and Ankle
Ability Measure Sports subscale), use of analgesics or
orthoses and the rate of complications. Our null hypothesis
is that there will be no difference equal to or greater than
the minimal important difference of the primary outcome
measure between arthrodesis and watchful waiting. Our
primary analysis follows an intention-to-treat principle.
Ethics and dissemination The study protocol has been
approved by the Ethics Committee of Helsinki and Uusimaa
Hospital District, Finland. Written informed consent will be
obtained from all the participants. We will disseminate the
findings of this study through peer-reviewed publications
and conference presentations.

Protocol version 21 June 2021 V.2.0.

Trial registration number NCT04590313.

INTRODUCTION

Background and rationale

Hallux rigidus as a clinical diagnosis predates
modern imaging methods—it refers to a stiff
and painful first metatarsophalangeal joint

,"2 Tuomas Lahdeoja
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Strengths and limitations of this study
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» The study design is a prospective, randomised and
controlled trial.

» To improve external validity, patients who decline
randomisation will be followed as an observational
cohort.

» We will use the gold standard technique performed
by experienced consultant surgeons as the surgical
intervention.

» We will use patient-reported and reliable, widely
used outcome measures.

» We consider variation of the waiting time for surgery
a weakness as it causes difference in the recovery
period between the surgery and the primary time
point of 12 months.

(MTP]). The most common condition asso-
ciated with hallux rigidus is idiopathic osteo-
arthritis (OA) of the first MTP]. Other less
common predisposing conditions are inflam-
matory joint diseases and post-traumatic
arthritis.' ™

The main symptoms and common findings
are pain in the lift-off phase of gait, swelling
or restricted extension of the MTPJ] and a
painful prominence on the dorsal side of the
MTPJ.* Pain usually begins at the extremes of
the range of motion (ROM) but as the condi-
tion advances, also the midranges become
painful and ROM becomes restricted.! The
diagnosis of hallux rigidus includes radio-
graphic osteoarthritic findings in plain radio-
graphs, including narrowing of the joint
space and dorsal osteophyte formation.*

The prevalence of hallux rigidus has been
reported to be 1.7% in a random population
sample.” Incidence of first MTP] arthrodesis
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for treatment of hallux rigidus is ca. 20/100 000 person-
years in Finland (Finnish National Hospital Discharge
Registry).

The primary treatment of hallux rigidus is non-
surgical. At present, there is weak evidence supporting
the role of orthoses and supportive shoes in the
treatment of hallux rigidus.” Currently, there is no
comparative evidence supporting injection therapies,
manipulation, physiotherapy interventions, extracorpo-
real shockwave therapy, iontophoresis and ultrasonog-
raphy therapy.”® In a long-term cohort study of patients
who declined surgery, pain levels remained constant in
92% of the patients in a 14-year follow-up. Nonetheless,
75% of these patients stated that they would make the
same decision again.’

Several surgical treatment methods for hallux rigidus
have been introduced, including arthrodesis, chei-
lectomy, osteotomy, implant arthroplasty, resection
arthroplasty and interpositional arthroplasty. However,
comparative evidence on the best surgical method is
scarce.'” There are only two randomised controlled trials
(RCTs) comparing surgical methods for hallux rigidus.
In 2005 Gibson and Thomson compared arthrodesis
and total joint replacement and in 2016 Baumhauer et
al compared arthrodesis and synthetic cartilage implant.
In both studies first MTP] arthrodesis yielded better
outcomes.'' '* Recommendations are based on expert
opinion and panel consensus."?

Arthrodesis is widely accepted as the gold standard
method for operative treatment of hallux rigidus.'*"”
The spurs and cartilage of an affected joint are removed,
and osteosynthesis is performed.'® However, there is no
level I or II evidence on the best fixation method. The
complication rate for arthrodesis has been presented to
be less than 5%."® Most patients experience pain relief
after arthrodesis, but the procedure also has disadvan-
tages, such as decreased range of motion, shoe problems,
long recovery and metatarsalgia.'*'°

Currently, there is no comparative evidence on the
effectiveness of surgery versus non-surgical care in the
treatment of hallux rigidus. In a world of evidence-based
medicine a gold standard intervention for a common
condition without comparative evidence for efficacy is
unacceptable. Our study is the first one designed to show
the possible efficacy of surgery in treatment of hallux
rigidus. Evidence on the efficacy of arthrodesis is required
for any further studies (eg, cost-effectiveness) in this field
and continuation of the treatment in clinical practice.

Objectives and study hypothesis

We will compare first MTP] arthrodesis to watchful waiting
in patients with at least a 1-year history of hallux rigidus
due to idiopathic OA. Our null hypothesis is that there
will be no difference equal to or greater than the minimal
important difference of the primary outcome measure
between arthrodesis and watchful waiting in treatment of
hallux rigidus at 1 year.

Trial design
The trial will be a single-centre, parallel, two-armed 1:1,
randomised open label, controlled superiority trial.

METHODS

Study setting

The study is based on a prospective cohort design. The
randomised trial will be conducted at Helsinki Univer-
sity Hospital with a catchment area of 1.1 million people.
The hospital is the largest orthopaedic foot and ankle
centre in Finland, with over 500 first MTP] arthrodesis
performed annually. We will recruit patients at the consul-
tant referral outpatient clinic of the foot and ankle unit.

Patient and public involvement
Patients were not involved in planning of research ques-
tions, outcome measures or design of the study.

Eligibility criteria

A member of the study group will assess the patients at
the outpatient clinic (figure 1). We do not use classifi-
cation systems when assessing eligibility, as they do not
guide treatment and can be problematic in terms of reli-
ability and validity."” * Eligible patients (box 1) will be
introduced to the study and those willing to participate
are asked to sign an informed consent form (see online
supplemental file 1 for consent form).

Patients with bilateral hallux rigidus will be included in
the trial with the more symptomatic foot. The operation
of the other foot will be offered no earlier than 12 months
after randomisation. When reporting the outcomes, the
patients will be requested to consider the symptoms of
the foot included in the trial.

Interventions

Surgery

The surgeries will be performed by experienced foot
and ankle surgeons with experience of over 100 first
MTP]J arthrodesis. Surgeries will be performed at 3-12
weeks after randomisation. Patients will receive an anti-
biotic prophylaxis (cefuroxime 1.5 g intravenous, or
if contraindicated, clindamycin 600 mg intravenous)
before the operation. We will use supine patient posi-
tioning and a tourniquet pressure of 250 mm Hg. A
medial approach will be used to remove joint surfaces
manually or with a dome-shaped reamer. We will aim to
achieve a 5°~15° valgus angulation and a neutral dorsal
cortex alignment in the sagittal plane.2 In case of an
unexpected large bone cyst, a bone autograft from the
ipsilateral calcaneus will be used. We will use a compres-
sion screw and a dorsal locking plate for the fixation of
the arthrodesis. This combination has shown superior
results in terms of stability.”’ * The joint capsule and
skin will be closed with sutures. Patients will keep the
postoperative dressing unopened for 2 days. Sutures will
be removed after 14 days. We will instruct the patient
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Assessed for eligibility

\4

Excluded

! American Society of Anesthesiologists
2Glycohaemoglobin

ASA! level > 111

Weak co-operation (dementia, schizophrenia, etc.)
Patients with neuropathy, i.e. unable to feel 10g
monofilament pressure in less than 8 out of 10
standard testing sites

Active bacterial infection or ulcer of the lower limb
Diabetes mellitus with insulin treatment

Diabetes mellitus and GHb-A1C? >64 mmol/mol
(regardless of treatment)

History of rheumatoid arthritis, gout or other
inflammatory arthritis of the foot

Hallux valgus angle >15° in weightbearing x-ray
Hallux varus in weightbearing x-ray

Large bone cysts in x-ray presumably requiring bone
grafting during surgery

Pain in passive manipulation of ipsilateral first toe
interphalangeal joint

Patients with severe circulatory disorder of the lower
limb: absence of palpable pulses in the foot

History of surgery of the foot

Neuropathic pain of the foot in question (i.e. use of
neuropathic analgesics)

Activity limiting symptoms from an earlier fracture or
ligament injury of the foot

Patient is unwilling to accept the operation within the
planned time limits (3 to 12 weeks post-
randomisation)

Randomisation

Patient does not accept
randomisation

Arthrodesis

Randomised group (Figure 2)

Arthrodesis

Declined cohort (Figure 3)

Figure 1

to wear a forefoot off-loading postoperative shoe for 6
weeks and allow immediate full weight-bearing with the
shoe.”

Watchful waiting

The patients randomised to the watchful waiting group
will receive written and verbal information about hallux
rigidus (online supplemental file 2), encouragement to
keep an active lifestyle, and advice on the use of pain
medication.

Flow chart of the enrolment and allocation in the HARD trial.

Outcomes

The outcome set of the HARD trial consists primarily of
subjective patient-reported outcome measures (PROMs).
We will record the outcomes (box 2) at baseline, 6 months
and at 1, 2 and 5 years.

Baseline data

The baseline data will be collected after informed
consent but before randomisation. Baseline assessment
will include information about sex, age, duration of
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Box 1

Inclusion and exclusion criteria in the HARD trial

Inclusion criteria

» Age 40 years or over.

» Diagnosis of hallux rigidus:

Persistent pain on movement of the first MTPJ*.
Osteoarthritic first MTPJ in plain X-rays (ie, narrowed joint space
and osteophytes).

» Duration of symptoms >1 year.

» Pain-NRSt during walking 4 or more on a scale 0-10 (higher is
WOrse).

» No substantial pain in other joints of the foot on non-clinical
examination.

» Willingness to accept both treatment options.

» Ability to understand trial information and answer outcome assess-
ments in Finnish.

» Signed informed consent.

Exclusion criteria

» ASAT physical status classification level lll or higher.

» Patients with weak cooperation (dementia, schizophrenia, etc).

» Patients with neuropathy, that is, unable to feel 10 g monofilament

pressure in less than 8 out of 10 standard testing sites.

Active bacterial infection or ulcer of the lower limb.

Diabetes mellitus with insulin treatment.

Diabetes mellitus and glycohaemoglobin (GHb-A1C)>64 mmol/mol

(regardless of treatment).

» History of rheumatoid arthritis, gout or other inflammatory arthritis

of the foot.

Hallux valgus angle >15° in weight-bearing X-ray.

Hallux varus in weight-bearing X-ray.

Large bone cysts in X-ray, presumably requiring bone grafting

during surgery.

» Pain in passive manipulation of ipsilateral first toe interphalangeal
joint.

» Patients with severe circulatory disorder of the lower limb: absence
of palpable pulses in the foot (both dorsalis pedis artery and tibialis
posterior artery).

» History of surgery of the foot in question.

» Neuropathic pain of the foot in question (ie, use of neuropathic
analgesics).

» Activity limiting symptoms from an earlier fracture or ligament injury
of the foot.

» Patient is unwilling to accept the operation within the planned time
limits (3—12 weeks post-randomisation).

vYyy

vYyy

*Metatarsophalangeal joint.
TNumerical Rating Scale.
FAmerican Society of Anesthesiologists.

symptoms, history of smoking, education, occupation,
comorbidities, use of analgesics and orthoses, Numer-
ical Rating Scales (NRSs) for pain during walking, at rest
during the day and at night, global disease rating, Pain
Catastrophising Scale (PCS), the Manchester-Oxford
Foot and Ankle Questionnaire (MOXFQ),** the Foot
and Ankle Ability Measure (FAAM) Sports subscale and
the EQ-5D-5L health-related quality of life (HRQoL)
questionnaire.25

All patients are screened with a 10 g monofilament for
sensory neuropathy, and peripheral pulses are palpated.
Hallux valgus, interphalangeal and intermetatarsal angles

Box2 Outcome measures in the HARD trial

Primary outcome measure

1. Pain-Numerical Rating Scale (NRS) during walking at 1 year.*
Secondary outcome measures

1. Pain-NRS at rest.

2. Percentage of patients with acceptable symptom state patient-
acceptable symptom state.*

Complications.*

Manchester-Oxford Foot and Ankle Questionnaire Score.*
EQ-5D-5L Score.*

Foot and Ankle Ability Measure Sports Subscale.*

Use of analgesics and orthoses.

No ok ow

*See text for definition

are measured from X-rays. We will use a goniometer for
measuring the range of motion of the first MTP]. After
the initial randomisation visit, all patients are further eval-
uated by weight-bearing CT (WBCT).

Primary and secondary outcome measures

Based on clinical experience, the major initial report
among patients is pain during physical activity.26 The
primary outcome measure of this study is pain during
walking, assessed on the 0—10 NRS.

The primary time pointis at 1 year after randomisation.
Recent studies on first MTP] surgery have shown only
a minimal change in pain and PROMs after 6 months
post—sulrgelry.12 27 All outcome measures will be collected
by paper forms at pre-specified time points described in
table 1.

NRS for pain

Pain at rest and during walking will be assessed on the
0-10 NRS, with 0 (‘no pain’) on the left and 10 (‘worst
possible pain’) on the right. We consider 1.7 points on
the NRS as minimal important difference (MID).?® The
NRS is a reliable, valid and simple tool for assessing lower

limb joint pain, with excellent correlation to the Visual
Analogue Scale (VAS). -3

Prospective global disability rating, patient acceptable symptom
state, patient satisfaction

Patients will be asked to score their global disability
rating on a 7-item Likert scale. The question ‘How much
has your toe affected your normal daily activities, which
require moving about, during the past week?’ (Answer
options: l=not at all, 2=very slightly, a minor nuisance
which did not affect my activities, 3=slightly, but enough
that it mattered to me, 4=moderately, 5=moving around
was very difficult, 6=moving around was extremely diffi-
cult, 7=could not move on my feet at all).

The proportion of patients reaching the Patient
Acceptable Symptom State (PASS) will be determined by
the question: ‘If you think about your pain level and daily
activities this week, would it be acceptable that your big
toe would be like this for the rest of your life?’.” *® The

4
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Table 1 Assessments and interventions in the trial

Enrolment

Follow-up

Time point 0

3-12 weeks

6 months 1 year 2years b5 years

Enrolment
Eligibility screen X

x

Informed consent

Allocation X
Interventions

First MTPJ fusion

Watchful waiting X
Assessments

Pain during walking (NRS 0-10)

Pain during rest (NRS 0-10)

Pain Catastrophising Scale (PCS)

Physical function (MOXFQ)

Quiality of life (EQ-5D-5L)

Physical activity level (FAAM Sport)

Use of analgesics and orthoses

Patient satisfaction (PASS)

Recall of baseline (pain NRSs, MOXFQ)
Clinical evaluation

X X X X X X X X

Baseline datasheet X
Outpatient visit X
Letter

Radiological evaluation
Weight-bearing X-ray X
Weight-bearing CT X

X X
X X
X X
X X

X X X X X X
X X X X X
X X X X X
X X X X X

X*

*Only the patients randomised to the surgery group.

FAAM, Foot and Ankle Ability Measure; MOXFQ, Manchester-Oxford Foot and Ankle Questionnaire; MTPJ, metatarsophalangeal joint; NRS,

Numerical Rating Scale; PASS, patient acceptable symptom state.

answer options are ‘Yes’ or ‘No’. The patients responding
‘Yes’ are considered to have reached PASS.

Patient satisfaction will be elicited by the question:
‘How satisfied have you been with your big toe consid-
ering your daily activities and pain this week?’ Options
vary in 7-item Likert scale from ‘very satisfied’ (7) to ‘very
unsatisfied’ (1).

MOXFQ Score

The MOXFQ is a PROM that was developed to evaluate
the outcomes after treatment of hallux valgus. However,
it has been shown to be generally valid for foot and
ankle surgery.”*® The instrument contains 16 items,
and the response is given on a 5-item Likert-scale, from
1 (worst) to 5 (best). The MOXFQ can be divided into
three domains: walking/standing (7 items), pain (5
items) and social interaction (4 items).”® The scores of
the subscales are scaled from 0 to 100, where 0 represents
low symptoms and 100 the most severe symptoms.”” In
addition, it can be presented as a summary score.” The

minimally important difference has been estimated at
25 points for the pain and social interactions subscales,
and 14 for the walking/standing subscale, using anchor-
based methods.** The results of the HARD trial will be
given using the individual subscale scores.

EQ-5D-5L Score

The EuroQol instrument (EQ-5D-5L) is a HRQoL
instrument divided into two parts: the EQ-5D descrip-
tive system, and the EQ VAS.*** The EQ-5D descriptive
system consist of five dimensions: mobility, self-care,
usual activities, pain/discomfort and anxiety/depres-
sion. Each dimension has five response categories: no
problems, some problems, moderate problems, severe
problems and ‘unable to’. The EQ VAS includes an item
about overall health stage on a 0-100 VAS.

FAAM Sports Subscale Questionnaire
The FAAM Sports subscale is a reliable, valid and
responsive 8-item measure of self-reported physical
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function.® It is possible that the patients adjust their
activity levels to more sedentary to better cope with the
foot pain, and this might be a confounding factor. We
use the FAAM Sports subscale at all time points to assess
patients’ sport activity level to help assessing whether
the groups remain comparable in this respect, and
possibly to adjust analyses.

Use of analgesics and orthoses
Patients with painful conditions are prone to use pain
medication and orthoses to alleviate their pain. These
measures could possibly be a significant confounding
factor in study with pain as a primary outcome. To
reveal and to assess this possible confounding effect of
an altering activity level and painkillers we will survey
the use of analgesics and orthoses in all time points. The
use of analgesics will be classified in four categories: (1)
no use of analgesics or less frequent than weekly, (2)
weekly use of analgesics, (3) daily use of nonsteroidal
anti-inflammatory drugs (NSAIDs) or paracetamol and
(4) daily use of opioids.

The use of orthoses will be collected as dichotomous
variable (yes/no).

PCS

Patients with a tendency to catastrophise are reported
to have more negative pain-related thoughts, greater
emotional distress and greater pain intensity than non-
catastrophisers.”’ When answering pain-related ques-
tionnaires (such as the NRS, MOXFQ and EQ-5D-5L),
catastrophisers tend to report more pain than non-
catastrophisers. The PCS is a validated and reliable tool
for assessing catastrophising.*' **

Recall items

We will estimate a recall error in transition items and
explore response shift phenomenon.**** The patients will
answer the pain questions and MOXFQ at the 6-month
follow-up, recalling their situation when they agreed to
participate in the trial.

Safety considerations
Adverse events in this study will be categorised as serious
adverse events (SAEs) and minor adverse events (MAEs).

SAEs include but are not limited to death, cardiovas-
cular events, bleeding requiring surgical intervention,
symptomatic and ultrasound-verified deep venous throm-
bosis, CT-verified pulmonary embolism, deep infection
of the operation site requiring reoperation and septic
infection.

MAEs will include but are not limited to malunion
(hallux valgus (HV) angle less than 0° or more than 20°,
sagittal dorsal cortex angle less than —15° or more than
+15°), non-union in CT at 6-month follow-up, implant
failure and superficial infection with wound dehiscence
of the operation site.

Information about adverse effects, concomitant care or
interventions outside the study protocol, will be collected
from medical records and during follow-up visits. All

adverse events will be treated in the study hospital, by or
under the supervision of an experienced orthopaedic
foot and ankle surgeon.

The patients in the surgery groups will have an outpa-
tient visit at 6 weeks after the operation. At this follow-up,
the surgical wound and radiographs of the operated foot
will be assessed. The bony union will be verified using the
WBCT and the arthrodesis will be deemed non-united if
no radiological consolidation is seen at 6 months. After
this, symptomatic patients will be offered a reoperation.

Possibility to crossover

The patients in the watchful waiting group will have an
opportunity to undergo arthrodesis if they do not get
enough relief for their symptoms in 1 year. In these cases,
the patients are operated with the same principles as the
patients in the arthrodesis group.

Participant timeline

The timeline of enrolment, interventions, assessments
and visits are shown in table 1. A flow chart of the trial is
presented in figure 2.

Sample size

The sample size calculation was performed using
G*Power V.3.1 and was based on the primary outcome
(pain-NRS during walking).” We used o-level of 0.05
and B-level of 0.15 and MID of 1.7 points (SD 2.5).*
The power calculation yielded the sample size of 40 per
group with 85% power to show a difference equal to or
larger than the MID between the treatments with a two-
sided type I error rate of 5%. With the assumption of
11% lost to follow-up, we decided to include 45 partici-
pants per group.

Allocation

Sequence generation and concealment

The allocation sequence will be generated by a statisti-
cian with no clinical involvement in the execution of the
trial. No stratification will be used. The research nurse,
with no clinical involvement in the trial, will prepare
identical, sequentially numbered and sealed envelopes
according to the allocation sequence. The envelopes
will be keptin a secure location at the study site. Rando-
misation will be performed in blocks of variable size,
block structure known only by the statistician.

Implementation of randomisation

After receiving the informed consent, a member of the
study group will open the next sequentially numbered
envelope containing the treatment allocation.

Declined cohort

To increase the generalisability of our results and
the external validity of the study, we will introduce a
follow-up cohort of eligible patients declining randomi-
sation (declined cohort).*® These patients will receive
information about both treatment methods and can
choose the treatment. The timeline for assessments and
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Randomisation

Allocation to
watchful waiting

Allocation to
arthrodesis

Intervention:
arthrodesis

Intervention:
watchful waiting

(6-week safety
follow-up)

6-month follow-up

1-year follow-up

6-month follow-up

1-year follow-up
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Figure 2 Flow chart of the interventions and follow-ups

in the randomised cohort. FAAM, Foot and Ankle Ability
Measure; MOXFQ, Manchester-Oxford Foot and Ankle
Questionnaire; NRS, Numerical Rating Scale; PASS, patient
acceptable symptom state; PCS, Pain Catastrophising Scale.

procedures of the declined cohort is shown in table 2.
Each assessment will be performed with the same prin-
ciples as in the randomised group, at the respective time
points (figure 3). Analysis of the outcome measures will
be done separately from the randomised cohort, and
the results will be compared with the results of the RCT.

Data collection and management

Data will be collected using paper forms. On receiving
the questionnaire forms, the researcher will make a visual
check of the responses and will query missing data when
possible. The paper forms will be securely stored at the
study site.

We will use double data entry to reduce typing errors.
Two persons not involved in the treatment of patients will
enter the data to a database located in a secure network
drive and protected with access codes known only by
them. The two databases will be compared for consistency.
Missing, implausible or inconsistent data in the electronic
database will be checked from the original paper forms
or the patient will be contacted. Final interpretation of
the data will form the master database, which will be the
source for the final data analyses.

Statistical methods

All primary and secondary analyses will be conducted
according to the intention-to-treat principle. The results
will be reported according to Consolidated Standards of
Reporting Trials statement.*”

The primary comparison (NRS-pain during walking)
between the study groups will be performed using a
mixed-model repeated-measures analysis of variance
allowing missing data. Study group and time of assess-
ment will be included as fixed factors and patients as
random factors. Use of pain medication and orthoses,
and FAAM Sports subscale will be used as covariates in
the model to adjust the groups in terms of these possible
confounding factors. The model includes interactions
between study group and time of assessment. The model
will be used to quantify the treatment effect as the abso-
lute difference between the groups in pain-NRS during
walking (mean and 95% CI) and p value at 12 months
post-randomisation. We will consider two-sided p value of
0.05 to indicate statistical significance.

Secondary outcomes will be compared using a similar
model where applicable (pain-NRS at rest, MOXFQ),
EQ-5D-5L, FAAM Sports). For categorical response vari-
ables, effects will be analysed using the generalised esti-
mating equations model with the unstructured correlation
structure. The secondary analyses will be considered only
to be supportive, explanatory or hypothesis-generating
(or both), which is why multiplicity is not considered a
problem. Adverse events will be reported descriptively.

We plan to perform two sensitivity analyses: (1) per-
protocol analysis with the crossover group, where patients
are analysed as randomised only when they have been able
to follow the pre-planned treatment protocol, and patients
who have crossed over to the other treatment method will
be analysed as a separate group and (2) as-treated analysis
where the patients are analysed according to their current
treatment method at each follow-up time point. In the
as-treated analysis, the number of patients treated with
surgery will increase in subsequent follow-up time points
as some of the patients allocated to watchful waiting will
receive operation during follow-up.
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Table 2 Assessments of the declined cohort

Enrolment

Surgery Follow-up

Time point 0

3-12 weeks 6 months 1 year 2 years 5 years

Enrolment
Eligibility screen X

x

Informed consent

Allocation X
Interventions

First MTPJ fusion

Watchful waiting X
Assessments

Pain during walking (NRS 0-10)

Pain during rest (NRS 0-10)

Pain Catastrophising Scale (PCS)

Physical function (MOXFQ)

Quiality of life (EQ-5D-5L)

Physical activity level (FAAM Sport)

Use of analgesics and orthoses

Patient satisfaction (PASS)

Recall of baseline (pain NRSs, MOXFQ)
Clinical evaluation

X X X X XX X X

Baseline datasheet X
Outpatient visit X
Letter

Radiological evaluation
Weight-bearing X-ray X
Weight-bearing CT X*

X X
X X
X X
X X

X X X X X X
X X X X X
X X X X X
X X X X X

X*

*Only the patients in the surgery group.

FAAM, Foot and Ankle Ability Measure; MOXFQ, Manchester Oxford Foot and Ankle Questionnaire; MTPJ, metatarsophalangeal joint; NRS,

Numerical Rating Scale; PASS, patient acceptable symptom state.

Blinded data interpretation

To avoid biased interpretation of the trial data, blinded
data interpretation will be used in reporting the results
of this trial.*® Before accessing the primary outcome data,
the writing committee will record a ‘Background assump-
tions’ document containing our definition of MID of
the outcome measures, and a brief summary of the key
statistical analysis used in the evaluation of the outcome
data. The document will be signed by the members of the
writing committee and published as an appendix to the
primary publication. After this, the writing committee will
make two interpretations of the trial results based on a
blinded review of the primary outcome data (treatment
A compared with treatment B), with the assumption that
A is the arthrodesis group and another assuming that
A is the watchful waiting group. The writing committee
will make the decisions regarding the key analyses and
presentation format for the primary publication before
data analysis. Before revealing the randomisation, the
minutes of this meeting will be recorded and signed by all

members of the writing committee. This document will
be published as an appendix to the primary publication.

Monitoring

Data monitoring

We will conduct the study without a data monitoring
committee. Both treatment methods are widely used in
daily practice and have been proven to provide accept-
able results.”'® We will not conduct interim analyses.

Harms

All harms and complications of the treatment will be clas-
sified as MAEs or SAEs and reported in the publication
of this trial.

ETHICS AND DISSEMINATION

Research ethics approval

This trial will be conducted according to the Helsinki
Declaration.” The protocol has been approved by the
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(6-week safety
follow-up)

6-month follow-up

1-year follow-up

6-month follow-up

1-year follow-up

Analysis Analysis

Primary outcome Primary outcome

measure
NRS during walking

Secondary outcome
measures

measure
NRS during walking

Secondary outcome
measures

1. NRS at rest 1. NRS at rest
.PASS % 2. PASS %
. Complications 3. Complications
. MOXFQ Score . MOXFQ Score
. EQ-5D-5L Score . EQ-5D-5L Score
. FAAM Sports . FAAM Sports
. Use of analgesics 7. Use of analgesics
and orthoses and orthoses

2-year follow-up 2-year follow-up
S-year follow-up

Analysis as above

5-year follow-up

Analysis as above

Figure 3 Flow chart of the interventions and follow-ups in
the declined cohort. FAAM, Foot and Ankle Ability Measure;
MOXFQ, Manchester-Oxford Foot and Ankle Questionnaire;
NRS, Numerical Rating Scale; PASS, patient acceptable
symptom state; PCS, Pain Catastrophising Scale.

institutional review board of the Helsinki and Uusimaa
Hospital District (HUS/234,/2020) and the trial has been
duly registered at ClinicalTrials.gov.

Protocol amendments
All modifications of the study protocol will be updated in
the trial registry.

Consent

The informed consent will be obtained by the recruiting
members of the study group. The consent form (online
supplemental file 1) is based on the General Data
Protection Regulation Act of European Union (GDPR)-
compatible standardised form supplied by the Helsinki
University Hospital. Consent will also be obtained from
the participants of the declined cohort (online supple-
mental file 3).

Confidentiality

Trial data will be stored in a secure storage at the study
centre for 15 years after completion of the study. All data
will be handled according to the principles of the GDPR.

Access to data

The research nurses have exclusive access to the elec-
tronic trial data during data collection. The codes of
the RCT arms will be known only to the research nurses
until blinded data interpretation has taken place. Prior
to publication of the final article, access to the primary
data will be limited to statisticians, authors and reviewers.
After publication the technical appendix, statistical code
and data set will be available in the Dryad repository, DOI:
https://doi.org/10.5061/dryad.vt4b8gtr.

Ancillary and post-trial care
Patients will be treated during and after the trial with best
intention. If malpractice has taken place, patients will not
receive any compensation beyond those from the Finnish
Patient Insurance Centre.

Dissemination policy

The findings of this study will be disseminated through
peerreviewed publications and conference presentations
and sent to participating patients.

DISCUSSION

We have described a study protocol of an RCT assessing
the efficacy of fusion versus watchful waiting in the treat-
ment of painful first MTP] OA.

To date there is no RCT comparing surgery with conser-
vative treatment among patients with this condition. We
chose to perform fusion with a plate and a lag screw as
the surgical method in this trial since it is the most stable
method of fixation according to the biomechanical
studies.?!

As there is no gold standard for surgical treatment,
we decided to compare the efficacy of surgery with the
natural course of the disease. The isolation of the true
efficacy of surgery would have required inclusion of a
sham surgery group. We argue that in our study this would
not have been feasible as the fused joint is obvious to the
patient and blinding would probably be unsuccessful.
Also, there is mounting evidence that the placebo effect
of surgery is not very large, nor it is very long-lasting, and
sham-controlled trials are not necessary if (a) there is no
difference between surgery and non-surgical treatment
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in an open label trial or (b) the treatment difference is
large.” **

We as surgeons should appreciate that the patients’
perception of the results is paramount. Therefore, we
chose to use a PROM as the primary outcome of this trial
and have included PROMs as secondary outcomes as well.
We reserved the surgeon-based outcomes for adverse
events only.

We consider the variation of the waiting time for surgery
a possible weakness as it causes difference in the recovery
period between surgery and the primary time point of
12 months. However, we have set the primary time point
at 12 months to allow at least 9 months of recovery after
the intervention, which we believe is sufficient for post-
operative function and pain to reach a stable state. When
planning the trial, we realised it was not possible to offer
surgery in a fixed time point.

Generalisability

This study will be conducted in a foot and ankle unit of
a university hospital. The surgeries will be performed by
experienced consultant surgeons.

A common problem with RCTs is that only a small
proportion of patients with a specific condition are
included in the trial, potentially leading to poor external
validity.46 Furthermore, among eligible patients, unwill-
ingness to participate in randomisation may arise from
a strong preference for one of the treatment modalities,
causing participation bias. To assess the potential effect
of participation bias we decided to follow eligible patients
declining randomisation with the same protocol as the
randomised cohort.

Expectations

We expect the primary outcome (the pain-NRS score
during walking at 1 year after the randomisation) to be
superior in the operative group.

In our expectations, the secondary outcome scores
favour operative treatment as well, even though there will
probably be more complications in the operative group
in comparison to the watchful waiting group. We expect
high PCS to correlate with worse outcome scores.

Recruitment will begin in 2021. At the expected
recruiting pace, recruiting will end in 2024.
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