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1. PROJECT TITLE
HTA Project Number 11/36/37

Full Title Cast treatment versus surgical fixation of fractures of the Scaphoid waist in adults: —a Multi-centre
Randomised Controlled Trial

Trial Acronym Scaphoid Waist Internal Fixation for Fractures Trial (SWIFFT)

2. HOW THE PROJECT HAS CHANGED SINCE THE OUTLINE PROPOSAL WAS SUBMITTED

Internal Pilot Study: We will undertake an internal pilot study of the main trial design to check on the feasibility of
the study and critically testour recruitment assumptions on the number of eligible patients identified, approached and
consented into the trial in the first six months. This will confirm the likely number of participating sites required to
achieve our recruitment target. The data from this pilot will be reviewed by the independent Trial Steering

Committee (TSC) and Data Monitoring & Ethics Committee (DMEC) to advise the funding body (HTA) onany
modifications thatare required.

Blocked randomisation for minimally displaced scaphoid fractures: We will stratify the randomisation procedure
by presence or not of displacement of a scaphoid fracture which occurs in 20% of cases. We will define
displacement as any step less than or equal to 2mm or a gap of >1mm and less than or equal to 2mm as seenon the
radiographic views taken at baseline to mimic the common clinical situation as CT scans are not routinely used.
We have chosen this magnitude of displacement to avoid compromising surgeon equipoise for non-operative
treatment as displacement >2mm is very likely to suggestinstability and the need for surgical intervention.

Counter possible bias in completion of the primary outcome: To address the feedback that the primary outcome
would be open to bias, we will ensure a consistentapproach to recruitment and obtaining informed consent:1) a
specially produced information sheetin collaboration with service users will provide an unbiased account of the
study to potential participants; 2) the recruiting clinician will receive training and documentation on obtaining patient
consent. In addition we will ask patients at baseline if they have a treatment preference. This will allow us to
investigate the interaction between randomised treatment and patients’ preferred treatment on the primary outcome.

Five year clinic review: The long-term consequencesofcastimmobilisation and internal fixation have notbeen
adequately determined in RCTs. After careful consideration and discussion with the trial team, and given the time
and resources required to undertake this multi-centre study,we judged thatat five years after their original injury all
trial participants should be asked to attend a follow-up visit at their participating hospital for a clinical and
radiographic follow-up conditional upon the successfulconduct ofa pilot phase. This follow-up review would be an
addendumto the main HTA monograph which would report the results after the one year follow-up. This addendum
to our outline application explains theincrease in the cost of the study from the outline application (£1,843,075) to
the full application (£2,284,683) of which the 5 year review accounts for £384,531.

The timing of the primary outcome measure has been changed to 52 weeks as explained in section 3.9.8b.

3. PLANNED INVESTIGATION

3.1. Null Hypothesis

There is no difference in the Patient Rated Wrist Evaluation (PRWE)[1] scoreat 52 weeks after injury between
adults with a scaphoid waist fracture treated with screw fixation versus plaster castimmobilisation and fixation of
only those fractures that fail to unite[2].

3.2. Research Question

We aim to determine the effectiveness and cost-effectiveness of surgical fixation versus plaster cast treatment
(with early fixation of 10-12% that fail to unite) of scaphoid waist fractures in adults and to qualitatively
investigate patient experiences of their treatment and participation in the trial.
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3.3. Research objectives

1. Our primary objective is to determine the effectiveness of surgical fixation versus non-operative plaster cast
treatment (with fixation of the 10-12% thatdo notheal) of scaphoid waist fractures in adults. We will assess
outcome using the PRWE (a patient reported outcome measure) at 52 weeks which will be the primary time
point. The PRWE will also be assessed at 6, 12 and 26 weeks. The power of the study permits identification
of a clinically meaningful difference of 6 points in the PRWE[3].

2. Secondary outcomes will include an assessment of radiological union of the fracture using radiographs and
CT scans at 52 weeks; recovery of wrist range and strength, return to work and recreational activities;
complications including non-union or malunion, implant problems, avascular necrosis (AVN) and infection.

3. We will conducta detailed economic analysis to investigate the cost-effectiveness of surgical fixation versus
initial immobilisation in a plastercast.

4. We will explore patient experiences of fracture and its treatment; and will investigate attitudes towards, and
experiences of, participating in a surgical, clinical research trial.

5. We will undertake a 5 year clinical review of all trial participants to determine the long-term
consequences of castimmobilisation and internal fixation.

3.4. Existing research

Scaphoid fracture is the most common type of wrist (carpal) fracture and is an important public health problem
as it affects young active individuals (mean age 29 [2]) in the more productive working years of their lives.
These fractures account for 2-7% of all fractures [4]. About88-90% of these fractures unite when treated
initially in a plaster cast. However, 10-12% of the scaphoid fractures do not unite, with a higher incidence (14-
50%) in displaced fractures [5-7]. Non-union if untreated almost inevitably leads to arthritis, usually within 5
years [8, 9]. This disables patients at a very young age.

Recent systematic reviews [10-14] have found insufficient evidence from RCTs to inform clinical decisions for
scaphoid waist fractures. Eight completed RCTs comparing surgery with non-operative management were
included in one review [14]. All were small studies with some flaws in method. It was unclear whether patients
who had surgical fixation of undisplaced or minimally displaced scaphoid fractures had better longer term
benefit than those treated in a cast. Surgery facilitated early return to previous activity level and function, but
was associated with a higher complication rate of between 9 and 22% although the complications were usually
minor [2, 15, 16].

The rate of union was reported as being similar with surgical and cast treatment with early fixation of those
fractures that failed to unite [2]. Anotherstudy [17], too, found similar outcomes at 10 years between surgical
and non-surgical treatment groups and no long-term benefits for surgical fixation over non-operative
management were identified. This paper recommended that the long-term risks and short-term benefits should be
carefully weighed when making a treatment decision. In summary, there is insufficient evidence from small
RCTs on scaphoid waist fractures to aid clinical decision making on whether to fix it or treat it in a cast initially.

In spite of insufficient evidence there is a rapidly increasing trend [18] for immediate surgical fixation of these
fractures compared to the non-operative method of using a cast for 6 weeks and fixing only those 10- 12% that
fail to unite [2]. This current trend to surgically fix both displaced and undisplaced fractures may mainly be
attributed to the short-term benefits anticipated with surgery, butconcerns remain about lack of evidence on
long-term benefits and additional risks from surgery, such as malunion, infection, implant related problems and
avascular necrosis (AVN).

Hospital Episode Statistics (HES) for NHS hospitals in England record 1534, 1720 and 2582 acute scaphoid
fracture fixations for the three years 2007/8, 2008/9 and 2009/10 respectively. In each of these three years we
calculated an expected rate of scaphoid waist fractures of 4140, 4169 and 4197 (population of 51.1, 51.4 and
51.8 million respectively in England in 2007, 8 and 9 and based on a rate of 81 acute scaphoid fractures/million
population per year) [19]. We had to estimate this as at present the diagnosis of cases that are not operated or
those treated only in the outpatient setting are not recorded in England. The rate of surgery [20] rose very
slightly from 37% to 41% from 2007/8 to 2008/9 butthen increased sharply to 62% in 2009/10. This trend of
increasing intervention rate for these fractures emphasizes the urgent need for this study.

If all acute fractures in England were fixed, this would cost (based on 2011/12 DH Payment by Results (PbR)
tariff for Health Resource Group (HRG) HA54Z of £1463.00 and 81/million scaphoid waist fracture rate)
£7,206,827. The costof treatment in a plaster cast (HRG VB02Z, £183) would be £922,272, increasing by
£720,683 for surgical fixation of the 10% developinga non-union. The cost difference between the two methods
each year would be £5,563,872.



There is little published on patient experiences after a scaphoid fracture; patient interview data will also add
to our understanding ofthe issues pertinent to recruiting participants in surgical, clinical trials [21, 22]. There
is also poor information on the economic aspects [23] of this injury and its treatment.

This limitation identified in the current evidence base justifies our intention to carry outan adequately powered
multi-centre pragmatic RCT comparing early surgical fixation of all waist fractures with initial non-operative
casttreatment for fractures of the waist of the scaphoid bone followed by subsequent fixation of only the small
proportion which do not unite.

This study will evaluate whether immediate surgical fixation gives better patient reported outcome compared to
initial non-operative treatment and later fixation of only those that fail to unite, include an economic analysis and
explore patients’ views of their experiences of the two treatment methods. It will investigate cost effectiveness and
provide the evidence base for sound clinical decisions for the treatment of this common fracture in young adults .

3.5. Research methods

3.5.1.DESIGN:

A pragmatic multi-centre RCT of surgical fixation vs initial castimmobilisation of acute scaphoid waist fractures
followed by fixation of only the 10-12% that fail to unite, with a concomitant economic evaluation. In addition, there
is a nested qualitative study to explore the advantages and drawbacks of treatment from the patient’s point of view.

3.5.2.SETTING:

JD, SH and the British Society for Surgery of the Hand have obtained agreements to participate from 17 hand
surgery units in NHS Hospital Trusts, ensuring wide clinician involvement. The pragmatic design will make
findings generalisable. The trial design will involve measures to maximise acceptance of trial results by ensuring
competence in treatment provision in both arms of the trial. Surgeons who manage these fractures in the UK will
be our main target for dissemination and findings will help these doctors make management decisions informed
by good quality evidence.

3.5.3.RANDOMISATION

Patients predominantly presenting in Accident and Emergency (A&E), but also routinely referred from various other
sources (e.g. walk-in centre, GP cottage hospital), will be referred to fracture clinics and be considered for inclusion
in the study. The research nurse will identify a suitable patient and inform the orthopaedic surgeon who in the
fracture clinic will confirm eligibility and invite the patientto considerjoining the study. The research nurse or
clinician will provide an information sheetand answer any questions. The research nurse or clinician will ask the
patient whether they agree to consent at that time or need up to 48 hours to discuss with family or friends and agree
on an arrangement with the Research Nurse or clinician to confirm their decision.

When patients have given consent and their baseline forms have been completed, the Research Nurse or recruiting
clinician will contact York Trials Unit, either by telephone or via the internet, to access a secure randomisation
service. Patients will be randomised to immediate surgical fixation without restricting the type of headless screw
used or immobilisation of thewrist in a scaphoid cast or a below elbow cast with the thumb left free [5] thus ensuring
treatment concealment and immediate unbiased allocation. The service will record information to identify all
participants and their eligibility to reduce inappropriate entry of patients into the trial. Patients will be informed of
their allocations as will the clinician managing each patient. As the trial is pragmatic and compares surgery with
initial cast treatment, blinding of participants and clinicians to treatment allocation is not possible.

There is evidence from a study of 392 fractures of the waist of the scaphoid that the non-union rate for displaced
fractures is 14% compared with 10% for transverse undisplaced fractures [5, 7, 24]. We will therefore stratify the
randomisation procedure by presence or not of displacement of a scaphoid fracture [7, 24] which occurs in 20% of
cases [7, 24]. We will define displacement as any step of less than or equal to 2mm or a gap greater than 1 mm and
less than or equal to 2 mm as seen on the radiographic views taken at baseline to mimic the clinical situation. We
will use radiographs[25] rather than a CT scan as the latter is uncommonly used in the initial assessment of
scaphoid fractures. We have chosen this magnitude of displacement to avoid compromising surgeon equipoise for
non-operative treatment as displacement >2mm suggests significant instability and therefore the need for surgical
intervention. Within strata a block allocation sequence of random block sizes will be used to generate the allocation
sequence. There are essential X-ray views that must be taken at baseline for comparative purposes that allow for the
secondary outcome assessment of bone union at 12 months and the 5 year clinic review. These X-ray views must
include the semi 45° prone, semi 45°supine and an elongated scaphoid view e.g. Ziter [26] type view. If these X-ray
views are nottaken routinely at a participating site we will obtain these X-rays after the patient has consented into the
trial and is still in the fracture clinic where there is direct access to the X-ray Department..



3.5.4.INTERNAL PILOT STUDY

We will undertake an internal pilot study ofthe main trial design from which the data will contribute to the final
analysis. The primary reason for this pilot study will be to check our assumptions about recruitment [27] . To do this
we will startthe trial early at three sites (Leicester, Coventry & Warwick, Middlesbrough)which have a track record
of recruiting well into surgical trials. In addition, we shall include a centre (Nottingham) at which the proposed
Principal Investigator is nota co-applicant. Then at six months into recruitment we will use the information about
number of eligible patients identified, approached and consented into the trial to confirm the likely number of
participating sites required to achieve our recruitment target. This will need to be interpreted cautiously, however, as
we do notwant to over-estimate our ability to do the main trial. The independent TSC and DMEC will review the
pilot dataand recommend any changes required.

Secondary reasons for undertaking the pilot study will be toinform the practicalities of setting up the trial such as
ensuring that: a) the participating sites are provided with enough training and documentation; b) the length of time it
takes to consenta patient (including recording reasons given by patients for nottaking part) and complete study
materials is determined; c) all suitable surgeons ata site are actively taking part in the trial andto find outif notwhy
not; d) eligibility forms are studied for reasons why a surgeon may lack equipoise to recruit an eligible patient
potentially due to degree of displacement of the fracture influencing their decision to operate; e) patient adherence to
treatment allocation is checked and f) the practicalities of obtaining a CT scan before randomisation, butif not,
within 2 weeks of the patient’s injury whilst they are still eligible for the trial and before surgery - and to ensure this
does not delay the arrangement of surgery beyond the two weeks from when the patient presents to A&E or other
point of contact (e.g. walk-in centre, GP cottage hospital).

3.5.5.NESTED QUALITATIVE STUDY.

The clinical research being proposed here will be supplemented by a qualitative investigation of patient experiences
of both surgical fixation and plaster cast treatment, providing important patient-centred insight to further guide
clinical decision making. Existing evidence about patient experience of wrist fracture recovery is limited @3 and an
exploration of patient treatment preference is broadly lacking from the literature.

It will also be possible to explore patients’ attitudes towards, and experiences of, surgical, clinical research within
this nested study. This will contribute to the literature upon clinical trial recruitment and retention, and specifically
inform debates about the particular difficulty of recruiting to trials [28-30] where medical and surgical options are
compared.

Up to 40 participants will be recruited to take part in this aspect of the research. Participants will be drawn equally
from those who have experienced plaster cast treatment and those who have experienced surgical fixation;
participants will include both those who are consented to the trial and those who have declined to participate in the
main study. At least 10 individuals not involved in the main trial will be interviewed once only to ensure thata range
of perspectives on clinical research are collected and will be offered a separate Patient Information Leaflet to explore
the purpose of this study and asked to sign a separate consent form before being interviewed. Where it is not possible
to obtain written consentdue to conducting telephone interviews, verbal consent will be obtained. In such instances
of verbal consent, the patient will be asked to make the following statement at the start of the audio -recording: “I
understand my participation is voluntary and verbally agree to take part in this interview.”

Effort will be made to include interviews with both men and women, with those with dominant and non -dominant
side wrist fractures, with those from different occupational groups, and with those with more or less active lifestyles
S0 as to capture a wide range of perspectives upon this wrist fracture and its treatment.

Those who consent to participate into the trial will be interviewed at two time points — immediately after treatment
[i.e. within 6 weeks of surgery or plaster application], and approximately 52 weeks after injury to mirror the primary
time point in the analysis. At both time points interviews will be semi-structured with open questions used to guide a
discussion of a patient’s experience of treatment, their opinions about treatment benefits and drawbacks, their
reflections upon wrist fracture and recovery, and their attitudes towards participating in clinical research. Initial
expectations of treatment, generated in the first interview, will be reflected upon at the follow-up interview.
Interviews will be open and flexible so as to allow participants the opportunity to introduce new topics, and managed
S0 as to generate a detailed, personal perspective upon the topic [31].

Interviews will be ideally undertaken face-to-face although, given the geographic spread of participants, it may be
more practical to perform some interviews by telephone; it is expected that up to 50% of interviews will be
performed in this way. Interviews will be conducted by the researcher and audio-recorded with permission;
recordings will be transcribed in full and data handled using the NVivo computer package.

To reflect the exploratory nature of this study,and to ensure that the patient’s perspectiveis at the heart of any insight
generated, data analysis will be undertaken inductively following the conventions of the constant comparative
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method [32, 33]. This is considered more fully in section 3.9.8.f.

3.6. Planned Interventions

3.6.1.HEALTH TECHNOLOGIES BEING ASSESSED:

3.6.1a. SURGICAL INTERVENTION

Immediate surgical fixation avoids the need to immobilise the wrist in a castand is said to accelerate return to
function, work and sport [34] butrequires the individual to have surgery and be exposed to surgical risks. Surgical
treatment will be by percutaneous or open surgical fixation with standard CE marked headless screws generating
compression at the fracture site [16, 35, 36] butavoiding the pressure effects of the screw head on articular
cartilage. Thesescrews are unlikely to change in the next 5 years, during the recruitment period for this study. The
surgical techniques are well described and are now standard [37-39]. We will not restrict the type of common
implant used butwill record what screw is used. We will notrestrict postoperative management as most surgeons
at presentuse some splintage for the first few weeks after surgery.

3.6.1b. CONTROL TREATMENT

Control treatment is non-operative with immobilisation in a below elbow cast for 6-10 weeks, followed by
mobilisation. As no difference has been found in union rate whether the thumb was included in the cast or not [5]
we will notspecify which below elbow castshould be used, in keeping with the pragmatic study design. However,
the type of castused will be recorded. Early CT will be carried outat the discretion of the treating surgeon if plain
radiographs at 6 to 12 weeks raise the suspicion of non-union which we expect in 10- 12% of non-operatively
treated cases. If non-union is confirmed on radiographs and/or CT scan, urgent surgical fixation will be performed.
The surgical procedure and post-operative care will be similar to the surgical arm of this trial. This is the current
standard non-operative pathway [2].

3.6.1.c. REHABILITATION

We will ensure that all patients randomised into the two groups will receive standardised, written physiotherapy
advice detailing the exercises they need to perform for rehabilitation following their injury. All patients in both
groups will be advised to move their shoulder, elbow and finger joints fully within the limits of their comfort.
Those patients treated in a cast will be encouraged to perform range-of-movement exercises at the wrist as soon as
their plaster castis removed at the 6-week follow-up appointment if there are no concerns regarding bone union.
Those patients who have the fracture fixed may begin wrist exercises as soon as comfort permits if they do not
have a plaster castor as soon as the castis removed. In this pragmatic trial, any other rehabilitation input beyond
the written information sheet (including a formal referral to physiotherapy)will be left to the discretion of the
treating surgeon. However, a record of any additional rehabilitation input (type of input and number of additional
appointments) will be noted as part of the 52 week follow-up and this will form part of the trial dataset.

3.7. Planned inclusion/exclusion criteria

We will include all skeletally mature patients aged 16 years old or above and presenting at the participating site
within two weeks of their injury with a radiologically confirmed bicortical fracture of the scaphoid waist that does
notinvolve the proximal pole (proximal fifth of the scaphoid). Diagnosis of fracture will be on the standard
radiographic views available at each hospital. If the research CT scanis equivocal (i.e. a member of the radiology
team cannot confirm thatthere is a clear bicortical fracture of the scaphoid waist), the patient will remain in the trial
as eligibility assessmentis based on standard X-ray views taken at baseline.

We will include minimally displaced fractures with less than or equal to 2mm step or gap on any of these views. We
will exclude those with >2mm displacement as these are likely to be unstable and their inclusion would challenge
surgeon equipoise. We will exclude patients with a concurrent wrist fracture in the opposite limb. We will exclude
patients with a trans-scaphoid perilunate dislocation or other injuries in the same limb. Wewill also exclude the rare
patient who lacks mental capacity to comply with treatment or data collection or who are pregnant because of the
radiation exposure. Wewill also exclude patients who are notresident to the trauma catchment area of a participating
site.

3.8. Ethical arrange ments

In the context of the lack of robust evidence to determine the best treatment for patients with these fractures, the risks
are notincreased through trial participation. Measures, such as our emphasis on good practice and standardised
protocols/care pathways throughout, taken by us are likely to reduce risk and could bring additional benefits. We will
emphasise the importance of surgeons performing operations which they undertake on a regular basis with which
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they are familiar. We will also stress the importance of competence in non-operative methods. We will adhere to the
good clinical research practice guidelines (MRC and Research Governance Framework). The participant information
sheet for the study, will be developed with the involvement of service users,and will give a balanced account of the
possible benefits and known risks of the interventions. It will state explicitly thatquality of care will notbe
compromised if the participant decides to a) not enter the trial or b) withdraw their consent. Written informed consent
will be obtained from all trial participants. Verbal consentwill be obtained from qualitative interview participants
when written consentis not feasible.

Ethical approval

An application for ethical approval will be made through the IRAS systemin the pre-funding phase. We do not
anticipate major ethical concerns with this study. The only potential concern would be the inclusion of patients who
lack mental capacity from whom we would be uncertain of obtaining informed consent. This is very rare in young
patients presenting with scaphoid fractures and therefore we have decided to exclude these patients from this trial.
The local R&D committee of each of the participating hospitals will be approached to approve local involvement in
the trial. The trial will be subjectto DMEC oversight.

3.9. Primary Research

3.9.1.RISKS AND ANTICIPATED BENEFITS

The percutaneous oropen fixation of the scaphoid requires a small surgical incision usually over the scaphoid
tuberosity or the front of the wrist. The risks associated with this study are predominantly the risks associated with
surgery: infection, bleeding and the very rare risks of damage to the adjacent structures such as nerves,
especially the palmar cutaneous branch of the median nerve, blood vessels and tendons. Participants in one
group will have surgery and will potentially be at risk from any/all of these complications. However, the
evidence available to quantify this surgical risk is limited [2, 40]. There are no data to suggest that the risk of
stiffness is greater in one group or another. We believe that the overall risk profile is very small for the two
interventions but we intend to document the number of complications in each group as a secondary outcome of
this trial. If fixation results in earlier return to function, work and leisure, the risks of surgery may be justified.
As only CE marked implants will be usedwe will not need authorisation from MHRA.

3.9.2.INFORMING POTENTIAL TRIAL PARTICIPANTS OF POSSIBLE BENEFITS AND KNOWN RISKS.

Informed consentwill be obtained by the trained local research nurse or clinician usinga detailed patient
information sheetdeveloped with the help of service users and explaining the risks and benefits clearly. Patients
identified with a fracture of the waist of the scaphoid will have their surgery within a fortnight of presentationto
A&E or other point of contact (e.g. walk-in centre, cottage hospital) with their wrist injury to allow time for the
surgery to be done as immediate as is feasible. In the unlikely eventthat new information arises during the trial
that may affect participants’ willingness to take part, this will be reviewed by the TSC for addition to the patient
information sheet. A revised consentform will also be completed if necessary. As patients with multiple injuries
are excluded we will not need to obtain consent in an emergency where fully informed consentis difficult.

3.9.3.ADVERSE EVENT MANAGEMENT

Adverse events (AE) are defined as any untoward medical occurrence in a clinical trial subjectand which do not
necessarily have a causal relationship with the treatment. Serious adverse events are defined as any untoward and
unexpected medical occurrencethat: 1. results in death, 2. is life-threatening, 3. requires hospitalisation or
prolongation of existing inpatients” hospitalisation, 4. results in persistent or significant disability or incapacity, 5.
is a congenital anomaly or birth defect, 6. includes any otherimportant medical condition not listed above which
may require medical orsurgical intervention to prevent one of the outcomes listed.

At participating sites, all SAEs will be entered onto the Serious Adverse Event reporting form for return to the
‘SWIFFT’ central office within 24 hours of the investigatorbecoming aware of them. Once received, causality and
expectedness will be determined by the Chief Investigator. SAEs that are deemed to be unexpected and related to
the trial will be notified to the Research Ethics Committee (REC) within 15 days for a non-life threatening event
and within 7 days for a life-threatening event. For non-serious AEs, the central office will be notified within 5
days of the event being known. All such events will be reported to the DMEC at their next meetings. AEs that may
be expected with this injury to the wrist thatdo not need to be reported to the main REC include infection, delayed
wound healing, Complex Regional Pain Syndrome, nerve or vesselevents, screw related complications, fracture of
scaphoid tuberosity, and chondrolysis). There are also adverse events specific to the plaster cast which are
expected and do not need reporting to main REC: soft cast/ broken castthat leads to movement of wrist, pressure
sores, Complex Regional Pain Syndrome, nerve compression, or pain due to tight cast. Movement in a castis an
untoward eventas it can mean the fracture is not properly immobilised which can results in failure of the fracture
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to unite.

All participants experiencing SAEs and AEs thatare unresolved at initial reporting will be reviewed by the Chief
Investigatora month later to ensure that adequate action has been taken and progress made to manage the adverse
event. Additional reviews at one month intervals will be conducted when necessary until the Chief Investigator
decides that no further reporting is required. For the purpose of this trial, we will only record adverse events that
are related to the affected wrist and during 12 months follow-up.

The Chief Investigatoris being informed by the reviewers of the X-rays/CT scans collected for the study ofany
abnormalities identified. The Chief Investigatorjudges whether the abnormality is clinically important and could
impact on patient safety (e.g. a protruding screw) and the need to notify the Principal Investigatorof the site.
Furthermore whether to record this as an AE is considered. No actions or treatments will be discussed between the
investigators.

3.9.4.PROPOSED TIME PERIOD FORRETENTION OF RELEVANT TRIAL DOCUMENTATION.

Essential Trial documentation (i.e. the documents which individually and collectively permit evaluation of the
conduct of a clinical trial and the quality of the data produced)is kept with the Trial MasterFile and Investigator
Site Files. The Sponsorwill ensurethat this documentation will be retained for a minimum of five years after the
conclusion of the trial to comply with standards of Good Clinical Practice. Case Report Forms will be used to
record all the information required from the protocol. These data will be stored fora minimum of five years after
the conclusion of the trial as paper records; and a minimum of 20 years in electronic format in accordance with
guidelines on Good Research Practice (MRC Ethics Series, 2000, updated 2005). All paper records will be stored
in a secure storage facility or off-site by York Trials Unit. All electronic records will be stored ona password
protected server.

3.9.5.PROPOSED ACTION TO COMPLY WITH "THE MEDICINES FOR HUMAN USE (CLINICAL TRIALS)
REGULATIONS 2004".

We will specify that only CE marked screws are used in this trial. We will not include screws which are not CE
marked and do not therefore require prior authorisation by the UK Competent Authority, the MHRA, under the
Medical Devices Regulations 2002.

3.9.6.PROPOSED SAMPLE SIZE

For surgery to justify its increased costs and the exposure to hazards, it must cause greateror quicker

improvement in patients’ wrist symptoms and function than after non-operative management. We judge, as did the
HTA funded DRAFFT trial, thata 6 point improvement in the PRWE in the surgery group (compared to the
controls)would be a minimally clinical important difference. We estimate the standard deviation of PRWE at 52
weeks to be 20 points from the PRWE User manual [1]. This figure is reported for distal radius rather than
scaphoid fracture and at 6 months. The only published evidence for scaphoid fracture implies a standard deviation
in therange of 8 to 10 points [17]; however, this estimate was at a median often years after the patient’s injury.
Hence, to be cautious we have chosen the estimate of standard deviation to be 20, which gives an effect size of
0.3.

We propose to use a superiority design to observe an effect size 0f 0.3 at 80% power using a 2-sided 5%
significance level requiring 350 participants in total. After allowing for 20% attrition we need to recruit and
randomise 438 participants (219 surgery and 219 controls). The estimate of attrition should be realistic given that
four RCTs (three studies were single centre and one study had two centres)included in a systematic review of
the treatment of scaphoid fractures found response rates for completion of patient-reported functional outcomes
between 77% and 100% [14].

We have, however, calculated our sample size based on an estimate of a standard deviation of 20 points in the
PRWE at six months [1]. We do not have data on the standard deviation of the PWRE at one year which is the
primary time pointfor the analyses. We propose therefore that having followed-up the participants at one year who
we recruited into the internal pilot study we will estimate the standard deviation of the PRWE for thatgroup of
patients. At this time there should be a sufficient number of participants recruited and followed-up for the purposes
of estimating the standard deviation. We do not anticipate that this would lead us to reduce the current sample size
butwe may needto considerit being increased.

To minimise attrition we will exclude therare patient in this population who lacks mental capacity and therefore
unlikely to either comply with treatment or data collection. Active and systematic follow-up of all randomised
participants is then planned at 6 weeks, 12 weeks, 26 weeks, 52 weeks and 5 years. When possible, we will arrange
for the questionnaire to be completed when the participant attends the clinic at 6 weeks, 12 weeks, 52 weeks and 5
years. We will monitor the completion of questionnaires at clinics and share retention figures to each trial site
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blinded by centre. At 52 weeks there will be a £40 payment for the patient to attend the clinic and we will also
cover up to £40 of their travel expenses or more if agreed with the study team. If at 52 weeks we are finding it
difficult to arrange the hospital appointment a letter will be sent from the hospital site to the patient along with a
leaflet to encourage their attendance. When a patient does attend at 52 weeks a letter will be sentfrom the hospital
site to thank the patient for their attendance and remind the patient of the 5 year review. Other strategies to collect
follow-up dataon patients who do notreturn their questionnaire or attend clinics are: to use a participating
hospital’s Picture Archiving Communication Systems (PACS) for the local area/region to retrieve imaging of
patients; access Summary Care Records to view patients’ addresses/General Practitioner registered with to help
contact them; and ask a patient’s General Practitioner whether they have had an operation on their scaphoid
fracture.

We will employ a proven postalstrategy for the return of questionnaires. This will include the use of reminders
after 2 and 4 weeks and the option for completion of an abridged questionnaire (a minimum of the primary

outcome and EQ-5D) via telephone after 6 weeks. At52 weeks only (the primary time-point for the study),in
addition to the 6 week telephone call we will write to patients and ask them to complete the PRWE in an attempt to
at least retrieve the primary outcome. Wewill still call the patient to complete the remainder of the questionnaire
over the telephone. We will also use the email address that the patient provided us with at baseline or since then to
keep in contact with them about their follow-up. At 26 weeks, when the patient does not attend for a hospital
appointment, we will include an unconditional incentive payment of £5 to maximize the completion and return of
questionnaires. We will also write a newsletter during the trial to keep the participants informed and engaged with
the trial and regularly update the trial website to keep patients informed of study progress. A trial ‘tagline’ will also
be placed on postalenvelopes to patients that will highlight the importance of patients’ involvement in the research.
At the five year follow-up participants will receive £80 to attend hospital for their clinic review which should cover
time off work, travel and parking costs. Finally, to minimise attrition and bias, as there is randomised evidence in a
recent systematic review that the return of postal questionnaires can be improved when patients are included in a
prize draw (Brueton et al, 2014)[41] those patients who return the questionnaire at 26 weeks will be able to win an
iPad worth £500. When patients attend their hospital clinic appointment at 52 weeks and 5 years they will be
entered into prize draws to win an iPad worth £500.

Sampling to the nested qualitative study will be purposive intending to include men and women from different
trial sites, of different ages, occupations and leisure/ sporting activities, and those with scaphoid fractures on
their dominant and non-dominant sides. We think it is unlikely to need more than 40 participants to reach
theoretical saturation.

3.9.7.STATISTICAL ANALYSISPLAN

A detailed analysis plan will be agreed with the Data Monitoring and Ethics Committee at an early stage ofthe
study, before all of the data has been collected. Any subsequent amendments will be clearly stated and justified.
All analyses will be conducted on an intention to treat basis, including all randomised participants in the groups to
which they were randomised. Analyses will be conducted in SAS version 9.1 or later or STATA version 11 or
later, using 2-sided significance tests at the 5% significance level (unless otherwise stated). The statistician
conducting the analyses will remain blind to treatment group until all datasummaries and results are finalised.

The flow of participants through each stage of the trial will be presented in a CONSORT [42] diagram. PRWE
scores will be summarised descriptively (n, mean, sd, median, interquartile range, minimum and maximum) at
each time point by treatment group and overall. PRWE at baseline will be collected for the time before and after
injury. This will allow the assessment of patients’ wrist functioning when limited by cast immobilisation as well
as give an indication to what extent wrist functioning returns to normal levels. Mean pre-injury PRWE scores
will be presented in total and for each treatment group and compared descriptively to PRWE scores post-injury
at baseline and all other follow-up time points.

Our primary analysis will compare total PRWE scores between treatment groups at 52 weeks using a covariance
pattern mixed model incorporating all time points, where effects of interest and baseline covariates are specified
as fixed effects, and the correlation of observations within patients over time (random effect) is modelled by a
covariance structure. The outcome modelled will be PRWE at 6, 12, 26 and 52 weeks, predicted by treatment
group, time, treatment group-by-time interaction and adjusting for age, fracture displacement (undisplaced vs.
minimally displaced) and hand dominance. Different covariance patterns for the repeated measurements will be
explored, and the most appropriate pattern will be used for the final model. Model assumptions will be checked
and if they are in doubtthe data will be transformed. The repeated measures mixed model will provide increased
statistical power to that used in the sample size calculation which is based ona two sample t-testat 52 weeks.
Estimates for the othertime points will also be produced from the model.

All secondary outcomes will be summarised descriptively. The following outcomes will be analysed using the
same methods as the primary analysis adjusting for the same covariates: pain and disability subscales ofthe
PRWE, physical health and mental health component summaries of the SF-12 and range and grip strength. Where
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available, baseline values of the dependent variable will be included as a covariate in the models. The presence of
any complication assessed by clinical examination up to 52 weeks will be analysed by logistic regression
(sufficient numbers permitting). Complications are being defined as medical, surgical or plastercast related.

The number of patients who experience a complication of a certain type will be summarised by trial arm. Union
will be assessed as apercentage (0-100%) and categorised as: total non-union [0%]; slight union [>0-20]; partial
union [>20-70]; mostly united [>70-<100]; and complete union [100%]. Summary statistics for union will be
presented at each time point by trial arm. Union will be dichotomised into a ‘Probably need surgery’ group [0-
20%] and a ‘Probably don’t need surgery’ group [>20-100%] and analysed using repeated measures logistic
regression comparing treatment groups.

Two subgroup analyses will be undertaken: one exploring patient preferences (surgery, plaster cast, no
preference) and the second exploring the type of fracture displacement (undisplaced, displaced), and any
differential effect of the trial treatments in these subgroups. Each baseline factor (preference or displacement)
and its interaction with the randomised treatment group will be added to the primary analysis model. Our
expectation is for patients who were randomised to their preferred treatment to have betteroutcomes, and for
surgery to be more effective in patients with displaced fractures. Since the trial is not powered for these
subgroup analyses, any inferences will be made with caution.The number of adverse events experienced by each
participant and the total number of events overall will be summarised for each treatment group.

3.9.8.PROPOSED OUTCOME MEASURES

3.9.8a. PATIENT RATED WRIST EVALUAT ION

The primary outcome measure will be the Patient Rated Wrist Evaluation (a validated assessment ofwrist
symptoms and function)[3] assessed at 52 weeks. The PRWE will also be assessed at6, 12, and 26 weeks to
note change in pain and function.

The Patient Rated Wrist Evaluation (PRWE) score is a 15-item questionnaire that is completed by the patient. It
is a brief, reliable and valid instrument for assessing wrist pain and disability in activities of daily living [3, 43].
Scoring for all the questions is on a 10-point, ordered scale ranging from ‘no pain’ or ‘no difficultly’ (0) to
‘worst ever pain’ or ‘unable to do’ (10). Two non-overlapping subscales can be generated:: pain and function. In
addition to the individual subscale scores, a total score can be computed on a scale of 100 (0 = no disability)
where pain and function problems are weighted equally.

PRWE is chosen overother traditional outcome measures as patient reported functional outcomes are favoured
when considered for decision making and it allows assessment of wrist symptoms and function. It is a validated
and widely researched outcome measure which is used in another HTA funded study.

A potential criticism of the choice of this instrument as the primary outcome is that because the participants will
not be blind to treatment allocation this could bias their completion of the questionnaire. This may reflect the
pragmatic design of the trial but the knowledge of treatment allocation may maximise the placeb o effect and
reproduce the “normal” conditions in which a patient would receive their treatment during routine care [44].
Nevertheless, to address this criticism we will have a consistent approach to recruitment and obtain informed
consent by providing an unbiased account of the study to eligible participants using an information sheet which
will be specially produced in collaboration with service users; and by the Trial Co-ordinator providing the
necessary training and documentation on this to participating sites.

To explore the potential effect of patients’ knowledge of treatment on the results of the trial as measured by the
primary outcome we will take two approaches. First, eligible patients will be asked at baseline if they have any
treatment preference. To investigate whether patient preference has any effect on treatment outcomes, patient
preference will be included in a subgroup analysis of the primary outcome. An interaction term will also be
included between randomised treatment and preferred treatment in the analysis to assess if the effect of treatment
is different depending on a patient’s prior preference. Second, it is possible that patients’ knowledge of treatment
results in non-response at follow-up. A logistic regression model will be used to identify predictors of non-
response and will include all variables collected at baseline. If any variables are found to be predictive of non-
response they will be included in the model specified for the primary analysis.

Short Form 12-item questionnaire (SF-12)

The SF-12 is a 12 item generic measure of physicaland mental health completed by a participant, the population
norms of which have a mean of 50 and standard deviation of 10; higher scores indicate better health [45]. The SF-
12 has previously been used in a surgicaltrial involving the hand [46]. The rationale for including the SF-12 is
that whilst the PWRE asks about howmuch pain and difficulty the participant has had with their wrist, it is
feasible thata delay to return to work and recreational activities could impact on participants’ ability to perform
otherdaily activities and their emotional well-being. Therefore the SF-12 will be completed at 6, 12, 26 and 52
weeks and at 5 years to measure the potential wider consequences ofascaphoid fracture to both the participants’
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physicaland mental health.

3.9.8.b. TIMING OF PRIMARY OUTCOME

Two small randomised trials [2, 16] of patients with fractures of the scaphoid have demonstrated that there is little
change in objective and subjective outcome measures between 26 weeks and 1 year. This small changein
outcome measures and the importance of early return to work and sport for these young patients could lead to 26
weeks being chosen as the primary time point. A potential criticism of this, however, is that for the 10-12% of
patients who are treated initially in castwho do not heal, delayed surgery will be performed at between 6 and 12
weeks. This leaves only 14-20 weeks for healing and recovery to take place which may mean thatan assessment
at 26 weeks is notvalid. Therefore to allow all patients the time to heal from surgery and recover from potential
complications thena primary outcome measure time point at 1 year should provide an unbiased assessment. We
will incentivise attendance at 12 months by offering recruited patients payment for attendance, facilitate
attendance at their convenience and covertheir travel and parking costs.

3.9.8.c. BONE UNION

The secondary outcome of bone union [47]will be determined at 52 weeks (primary end point) using a
Computed Tomography (CT) scanand plain radiographs comprising posterior-anterior, lateral, semi 45° prone,
semi 45°supine views and an elongated scaphoid view e.g. Ziter type view[26]. Our criterion for union will be
complete disappearance of the fracture line[5] on radiographs and complete bridging on CT scans from those
taken at baseline. We will document and quantify partial union on CT scans. The individual imaging results will
not be reported back to study participants or their clinicians. The rationale for using CT to determine non-union
is twofold. First there is only poor to moderate inter-observer agreement (range of Kappa from 0.113 to 0.528)
between senior clinicians in determining the union of a scaphoid fracture when using plain radiographs [48].
There is also evidence that both intra- and inter-observer agreement for the detection of scaphoid fracture[49]
displacement is significantly improved (p<0.001) for CT alone and the combination of radiographs and CT than
it is for radiographs alone [50]. Second the CT scan permits definition of complete union and partial union[51-
53] .

A limitation of this assessmentofnon-union, however, is that the presence of the screw to fix the fracture will
unblind the observeras to whether the patient has had an operation or not. To minimise the potential for this to
introduce bias, two radiologists with a minimum of five year’s experience as a consultant and a special interest
in musculoskeletal radiology will be trained in trial procedures. The radiologists who will be from sites thatare
nottaking part in thetrial if possible, will interpret the CT and plain radiographs independent of each other, and
will meet to discuss the cases when there is discordance. This review will also permit identification of patients
inadvertently included with displacement of >2mm. The number of scaphoid fractures with such displacement is
likely tosuggestinstability and the need for surgical intervention and so the surgeonwould lack equipoise to
recruit patients with greater displacement.

Malunion [54] will be determined on the 52 week CT scan (ratio of Scaphoid Height to Length > 0.6) in the true
longitudinal axis of the scaphoid as this is more accurate in demonstrating the humpback deformity than plain
radiographs [55].

3.9.8.d. OBJECT IVE MEASURES

Range of wrist movement

We will measure range of movement of both wrists using a goniometer and grip strength of both hands using a
calibrated Jamar dynamometer at baseline, 6, 12 and 52 weeks. Wrist extension, flexion, radial and ulnar
deviation will be documented using the standard technique described by the International Federation of Societies
for Surgery of the Hand [56].

Grip strength

Grip strength will be measured using a calibrated Jamar Dynamometer[57-60]. This is standard equipment
available at most centers. Both hands will be assessed. Three recordings will be done on each side and the
maximum of these three readings will be used. The measurement will be done with the subject seated,arm by
the side, elbow bentat 90 degrees and the wrist in neutral position for rotation [61]. The second setting will
usually be used for all subjects but patients with large hands may occasionally need to use the third setting. This
reflects common practice and evidence-based practice in assessing grip strength[62]. Strength will be expressed
as % of opposite side to account for normal variation in strength during the day.
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Beighton Joint Laxity Score

When undertaking the range of wrist movement and grip strength at baseline we should also record the Beighton
Joint Laxity Score. This is a measure of joint mobility and helps to indicate the hypermobility of patients which
may lead to proneness to orthopaedic disorders [63]. Patients are asked to complete a series of simple tests which
allows a numerical score of 0 to 9 to be given, one point being allocated for the ability to perform each of the
tests. For the purpose of this study, the thumb count for the injured wrist will be excluded to prevent pain and
discomfort to the patient that could also further displace the fracture. This assessment, therefore, will give a
score out of 8 rather than 9.

Return to work and recreational activities

This will be established through patient self-report when completing the postalquestionnaire at follow-up using
standard questions about number of days off work and ability to perform usual activities when at work and when
performing unpaid recreational activities.

Complications

Infection will be defined as for the “Surgical Site Infection” audit [64], delayed wound healing will be defined as
any wound that has not healed by two weeks. Complex Regional Pain Syndrome is defined after surgery as puffy
painful swelling of the whole hand restricting full tuck of the fingers at 2 weeks, nerve (hypoaesthesia or
numbness in the territory of the palmar cutaneous branch ofthe median nerve, superficial division of the radial
nerve or the median nerve ) or vesselevents (large (>2 cm) haematoma in the line of theradial artery), and screw
related complications (protrusion of either end into the adjacent joint, fracture or bending of the screw, a
radiolucent halo around all parts of the screw > 1mm, screw backing out or moving). Additional complications
including nerve injury, implant problems, degenerative change [65], AVN and infection (up to 26 weeks) will
also be recorded.

3.9.8.e. COST EFFECTIVENESSANALYSIS

The economic evaluation will assess the relative cost-effectiveness ofsurgical fixation compared with
plaster cast treatment. Costs and health outcomes associated with the interventions will be collected during
the 1-year trial period. These costs and outcomes will be extrapolated and modeled over a longer time
horizon than captured by the trial (e.g. lifetime of the patient) if this is appropriate given the results of the
trial. The additional data from the 5-year follow-up review on the long-term consequencesof cast
immobilisation and internal fixation, which are notadequately capturedin RCTs, will be used to update the
model results once available.

Detailed information will be collected on the costs of surgicalfixation, including time in surgery,drugs and
hospitalbed usage, and the costs associated with plaster cast treatment. The impact of the two treatments on
subsequent morbidity costs will be assessed. The use of hospital readmissions, outpatient attendances, general
practice, community and personalhealth services will be collected during the various follow-up points
through administered questionnaires. These resource use data will be multiplied by appropriate unit costs
obtained from the NHS Reference Costs databases [66], the Personal Social Services Research Unit [67], the
British National Formulary [68], and otherpublished literature. The primary perspective of the analysis will
be that of the NHS and Personal Social Services, consistentwith thatused by the National Institute for Health
and Clinical Excellence [69]. However, given that surgical fixation avoids the need to immobilise the wrist in
a castand accelerates return to normal function, days lost from work and normal activities, and private
expenditures related to treatment will also be recorded and these costs will be included in a secondary
analysis.

Health outcomes will be expressed in terms of the quality -adjusted life year (QALY), which captures the impact
of treatment on both mortality and morbidity by ‘weighting’ each period of follow-up time by the value
corresponding to the QoL (using the EQ-5D [70] during that period [71]. The EQ-5D will be administered at
baseline, 6, 12, 26, and 52 weeks follow-up, and also at the 5-year follow-up review using questionnaires. The
EQ-5D ‘profiles’ generated for each patient, at each follow-up point, will be valued using a set of estimated
preferences based on the UK population [72]. These scores will be converted into QALYs using area under the
curve analysis [73]. A review of the literature will be conducted to establish whether it is possible to make links
between the short term outcomes measured in thetrial and longer term health -related QoL.
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The results of the trial will provide an unbiased estimate of the relative treatment effect of surgical fixation
compared with plastercasts. However, it is unlikely to provide all the evidence relevant to the decision on whether
surgical treatment represents a cost-effective option to the NHS. Therefore, a decision-analytic model will be
developed to extrapolate the effects of the interventions overa longer time horizon and incorporate otherrelevant
evidence on the interventions, identified through areview of the literature. The precise structure of the model will
be developed during the project in collaboration with clinical colleagues butit is likely to be based around the
long-term consequences of wrist arthritis. Once the data becomes available, outcomes from the 5- year follow-up
will be used to inform the long-term consequences. Costand QALY datawill be synthesised to generate an
incremental cost effectiveness ratio (ICER), which is defined as the ratio of the mean difference in costs to the
mean difference in QALYs between treatments. In order to characterise the uncertainty in the data, probabilistic
sensitivity analyses will be conducted and the potential value of further research in this area assessed [74]. The
uncertainty will be presented using a cost-effectiveness acceptability curve which shows the probability of
surgical fixation being more cost-effective than plaster casts conditionalona maximum value being attached to an
additional unit of health outcome [75]. Multivariable regression analyses will be used to assess heterogeneity in
costs, QALYs and cost effectiveness. The economic analysis will also apply imputation techniques to address the
statisticalissues related to the presence of missing data [76].

The 5-year follow-up review will facilitate an additional analysis that examines the relationship between
outcomes reported at 1 year and 5 years. If considered appropriate, structuralequation modeling [77] will be
used to determine the factors that predict outcomes at 5 years and to assess the predictive performance of
outcomes at 1-year. This may also be used to assess the cost-effectivenessof following patients up at 5 years
post-surgery in general practice.
In summary, theeconomic analysis will consist of the following:
1) A within trial analysis with total costs and EQ-5D scores presented for both intervention groups.
2) Bxtrapolation of mean health-related quality of life and cost estimates observed during the 1-year trial
period over time
3) Calculation of mean differences in total costs and QALYs between the interventions, and ICER
for surgical fixation to give the incremental costper QALY gained.
4) Update the model and ICER results based on the data from the 5-year follow-up review
5) Bxamine therelationship between outcomes reported at 1 and 5 years to assess the predictive
performance of outcomes at 1-year.

3.9.8.f. QUALITATIVE STUDY OF PATIENT EXPERIENCE

The qualitative datacollected in the nested study will be used to generate a model (or models) which reflect
patient experiences of wrist fracture and treatment, and which identify difficulties and advantages ofthe
different treatment options. Such models are likely to focus upon personal and lifestyle attributes as well as
physical recovery, and to incorporate a range of non-clinical factors which are not routinely considered in
clinical interactions. Insight into participation in a clinical trial will also be generated.

Following the conventions of the constant comparative method [32, 33] data analysis will be carried out
alongside data collection, with interviews transcribed and analysed in batches before further data are collected.
In this way, the process is iterative with models and theories developed from ‘within’ the interviews rather than
from existing theory or clinical practice] and tested or refined in the collection of more data.

All interviews will be ‘coded’ independently by the researcher with a second team member ensuring consistency
and validity of the coding process. Coded interviews will be reviewed to identify key ideas and themes so that
models of patient experience might be constructed. These models will be further tested and constantly refined as
new data are considered. Data collection, and analysis, ceases when no new themes or ideas are present in the
interview data, and when the model of patient experience is stable and no longer growing or evolving. This point
is known as data saturation [78], previous research suggests that this is often reached with as few as 10-13
interviews [79] — we propose up to 40 interviews here to include at least 15 from each treatment arm to enable
data saturation.

Within this study we would expect to generate up to 4 interrelated models of patient experience: i) reporting
patients’ experiences of wrist fracture, its impact upon their lifestyle, everyday functioning and their recovery;
i) reporting the benefits and difficulties associated with surgical fixation; iii) reporting the benefits and
difficulties associated with plaster cast treatment and, iv) reporting experiences and attitudes towards
involvement in surgical, clinical research.
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3.9.8.9 FIVE YEARCLINICREVIEW

The long-term consequences of cast immobilisation and internal fixation have not been adequately determined
in RCTs. Therefore at five years after their original injury, all trial participants will be asked to attend a follow-
up visit at their participating hospital for a clinical and radiographic follow-up. When possible an unbiased
independent orthopaedic surgeon who was not involved in the treatment phase of the study will perform the
clinical examination. This will include inspection and evaluation of scar sensibility when applicable, palpation
for tenderness, measurement of joint movement with a goniometer, as well as measurement of grip strength
and pinch strength [17].

Participants will also be asked to complete a questionnaire asking about perceived hand problems (e.g. weakness
of wrist, reduced range of movement) as well as the primary outcome measure, the PRWE and EQ-5D. The
radiographic examination will include standardized images of both wrist joints and scaphoid images of the
injured wrist comprising posterior-anterior, lateral, semi 45° prone, semi 45°supine views and an elongated
scaphoid view e.g. Ziter[26] type view.. We will also obtain a CT scan to investigate for osteoarthritis, its
severity and changes around the implant [17]. Radiographs and CT scanwill be assessed forunion of the
fracture, osteoarthritic changes, avascularnecrosis, implant status and the shape of the scaphoid [65].
Osteoarthritis will be graded as 1 (a normal joint), 2 (narrowing of the joint space), 3 (osteophytes), 4 (narrowing
and osteophytes), or5 (narrowing, osteophytes,and subchondralsclerosis) [80] .

We shall assess the feasibility of a five year review by undertaking an internal pilot study. For this we would
follow-up the participants who were recruited at the four sites into the internal pilot study at five years. Based on
our recruitment assumptions, during this time it should be feasible to recruit one patient/month at each of the four
sites and therefore at the end of the six months we should have recruited around 24 trial participants. Our main
study is designed to detect an effect size 0f 0.3 at 80% power using 5% significance level, which would require
following-up 350 participants at 1 year. If there is a further 20% attrition rate at 5 years of the 350 patients
followed-up at1 yearthena final sample size at the end of the proposed long term follow-up period of 280 would
provide power of 70% to detectan effect size of 0.3 using 5% significance level. This estimate of attrition and
power to detect a difference for a 5 year long term follow-up study has been considered acceptable by the DMEC
and TSC for the analogous HTA funded surgical trial of treatment for fractures of the proximal humerus. In short,
for the pilot five year review to be considered feasible we would need to follow-up a minimum of 64% of the 24
patients recruited into the trial during its early phase. Therefore the internal pilot study ofthe five year review
would comprise of: following up the six months of participants recruited into the pilot; allow for three months to
complete the follow-up of these participants (at the end of this period we would report to the independent members
of the TSC and DMEC the proportion of patients who complete the five year review who would then recommend
to the HTA whether we should continue); and if the HTA, who make the final decision, declines to continue the
review then a further three months would be needed to do the analyses of the datathat has been completed and
write an addendumto the main HTA monograph.

To maximise the success ofthe five year review we shall do the following. First, for a young population it should
be an effective strategy to collect their mobile number and email address at baseline to check at five years their
address details. Should there be problems contacting the participant we will ask their General Practitioner for their
address. The participant will have consented for us to do this when recruited into the trial. Second, we would keep
in contact with patients through an annual newsletter and incentivise attendance at five year follow-up by offering
payment for attendance, facilitate attendance at their convenience and cover their travel and parking costs. In
addition we haveallocated an extra 9 months to allow us time to contactand follow-up as many of the patients
recruited to this study as possible. Third, a previous study has shown that with many telephone calls and letters, as
well as using the NHS tracking system, it is feasible to encourage patients to attend such a follow-up clinic [65]. In
this study, ata mean of 93 months, 71 of 88 (81%) patients with a fracture of the scaphoid who were randomised to
Herbert screw fixation or below-elbow plaster castimmobilisation were successfully followed-up.

3.9.8.9. BLINDING

The patients cannot be blind to their treatment. The treating surgeons will, of course, not be blind to the
treatment, butwill take no part in the postoperative subjective assessment of patients. The functional outcome
data will be collected and entered onto the trial central database via postal questionnaire by a research assistant
who will be blind to the treatment allocation. The statistical analysis will also be performed blind. We will
mitigate againstbias by ensuring thatall radiographs and CT scans are assessed by independent senior
radiologists and researcher.
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3.10. RESEARCH GOVERNANCE

3.10.1.a. QUALITY CONTROL

The University Hospitals of Leicester NHS Trust has agreed to be the lead sponsor for this project. This study will
be fully compliant with the Research Governance Framework and MRC Good Clinical Practice Guidance. If a
patient wishes to complain formally, they will be advised to do this through NHS Complaints Procedure. If a
patient is harmed and this is due to someone’s negligence then they may have grounds for legal action or
compensation against the Sponsor (in respect of harm arising out of participation in the trial) or the NHS (in
respect of any harm which has resulted from the treatment received).

We will institute a rigorous programme of quality control. The day-to-day management of the trial will be the
responsibility of the Trial Co-ordinator based at York Trials Unit who will be supported by administrative staff
and regular meeting with the Trial Management Group and will ensure adherence to the trial protocols at the trial
sites. Quality assurance checks will be undertaken by YTU to ensure integrity of randomisation, study entry
procedures and data collection. The YTU has a quality assurance manager who will monitor this trial by
conducting regular (yearly or more if deemed necessary)inspections of the Trial MasterFile. Written reports
will be produced for the TSC and DMEC informing them of any corrective action thatis required.

4. PROJECT TIMETABLE AND MILESTONES

4.1. Patient recruitment and expected recruitment rates

We envisage for the main trial a 4.5 year study butin addition include a 5 year review. The main recruitment
period for the trial will be for 30 (24+6 for slower recruitment) months and patients followed up at 6, 12, 26 and
52 weeks.

17 NHS hand units, accounting for 7.6 million population have agreed to participate. The rate of scaphoid waist
fractures is 80-161/million/year (the latter in the military) providing a minimum of 608 fractures/year. Previous
small studies [2, 16] had a recruitment rate of 83% and attrition of 8%. However, based on our experience of
large, multi-centre trials a pragmatic estimate of 40% recruitment and 20% attrition will need identification of
1095 patients to have 350 patients completed by trial end. We would therefore need to recruit for a minimum of
2 years identifying 11 patients a week and recruiting 4 or 5 patients a week which we consider feasible. The
results of the internal pilot study will inform the need to setup more thanthe 17 sites considered necessary to
meet our recruitment target.

4.2. Project Plan

The proposed start date of the trial is 01/04/13 for which the duration is 54 months. There are four key
milestones to the trial:

First, there is the recruitment of patients into the trial. This will commence early in month 4 with the
internal pilot study and should be complete in month 36.

Second, there is the qualitative study in which we will commence recruitment of patients from month
4 onwards. It is envisaged that we will include a sample of patients in the qualitative study from
throughoutthe recruitment phase of the trial, a further twelve months to complete the data collection
at 52 week follow-up, and a further six months to complete the analysis.

Third, during months 49 to 54, after completion of trial follow-up and data cleaning, the effectiveness
and health economic analysis (within trial analysis and extrapolation from shortterm to 5 year
outcomes) will be undertaken.

Fourth the HTA monograph will be complete in month 54.

In addition to the trial, we proposeto undertake a 5 year clinic review of trial participants for which the duration
is an additional 54 months. Data will be collected for our cohort of patients from month 64 to 105.

During months 106 and 108 the effectiveness and health economic analyses (to update the model and examine
relationships between outcomes at 1 and 5 years) will be undertaken and an addendumto the HTA monograph
completed.
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Time period (month) [ Activity
1-3 Complete local R&D approval and setup for 4 sites
4_6 Initiate ear_ly recruitment (internal pilot study at 4 sites and continue R&D approval
for other sites)
7-36 Main recruitment for trial
37 - 48 Complete final 12 month follow-up
49 —54 Analysis and write up of main HTA monograph
55 — 63 Preparation for 5 year clinic review
64 — 96 Conduct 5 year clinic review
64-69 Internal pilot follow-up for 5 year review
70-72 Three months to follow-up the last participant to be followed-up for the internal pilot
73-75 If internal pilot is unsuccessful, to complete analysisand write up the report
97 - 105 Allow 9 months to complete clinics and prepare analysis
106 — 108 Complete analysis and write HTA addendum monograph
5. EXPERTISE

Our multi-disciplinary team which includes service users, clinicians and health service researchers has already
fostered a strong research network of collaborating centres for clinical trials in orthopaedic surgery and
contributes to the collective research endeavourin the NHS. Qualitative researchers within our units supervised
by PL will run the qualitative study.

British Society for Surgery of the Hand (BSSH) has contributed to the development of this proposaland fully
supports it. The Patient Liaison Group Lay Chairman, Mr Nick Welch, of the British Orthopaedic Association
will represent patients on the TSC ensuring service userinvolvement from inception through to completion of
the project. Service users will contribute to the development of the trial protocol such as the patient
information documentation and consent process fortrial participation.

The lead applicant (JD) is an internationally recognised expert in scaphoid injuries having published widely [2, 5,
7,24, 47, 48, 65, 81-97] onthe subjectand has conducted asmaller prospective randomised study on this injury
which has helped design this study.JD will be the ClI and chair the Trial Management Group, overseeing every
aspect of this trial from design,and conductto report and dissemination of findings.

Clinicians in the team have a special interest in outcomes after upperlimb trauma and other disorders affecting
the upperextremity and have published widely on this theme. SH has published on scaphoid fractures, and
written the Map of Medicine pathway for scaphoid fractures and will representthe BSSH research committee on
the Trial Management Group. AR MC SH will provide expert clinical and trial advice at each stage of the study.
SB will oversee the supervision of the Trial Co-ordinator having experience of ProFHER. DT is expert in trial
design and economic assessmentas are GR and CM. NT, JT, CH will provide statistical oversight, draw up the
analysis plan and staff at the YTU will conductthe initial analyses.SB, JD will write the HTA report.

AR is Chief Investigator for the ProFHER Trial (HTA project 06/404/53; grant£1.49 million) and is co-
Investigatorof the DRAFFT Trial (HTA project 08/116/97; grant£1.6 million), both UK wide multicentre trials
of upper limb fractures. DT and SB are grant holders for the ProFHER Trial. DT is Chair of TSC for DRAFFT.
AR and SB are grantholders for ‘Evidence synthesis on frozen shoulders’ which assessed upperlimb function
after treatment of a common shoulder condition (HTA project 09/13/02; grant £195,909).

PL will provide specialist expertise in qualitative research and will oversee the management of the nested
qualitative study.He is a currently a co-investigator, providing specialist methodological expertise, on two
further NIHR funded studies and has recently published work which considers patient perspectives on treatment
and participation in surgical research

The proposed research on scaphoid fractures complements our involvement in other projects investigating upper
limb trauma. Our prior experience with intricacies and processes involved in running multi-centre surgical trials
of upper limb fractures has prepared us to conduct this trial. We see similarities in the research infrastructure
requirement, outcomes assessmentand recruitment challenges between the ProFHER Trial and the scaphoid
fracture SWIFFT trial. The groundwork in getting collaborating centres research ready for ProFHER and
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DRAFFT will facilitate the conduct of this scaphoid fracture SWIFFT trial.

6. SERVICE USERS

Informal feedback from service users from our previous study [2] has informed the design of this study and has
particularly led us to include the evaluation of patients’ experiences and preferences in this trial. This aspectis
addressed by the qualitative part of this trial.

We plan to have two patient representatives; Mr Nick Welch, Lay Chair of the Patient Liaison Group of the
British Orthopaedic Association has agreed to be on the Trial Steering Committee. We will also approacha
service user to be on the Trial Management Group and our costs coverthis.

In addition service users will help develop the detailed patient information to explain therisks and benefits of
this study clearly. Service users will contribute to the development of the trial materials such as the patient
information documentation and consent process fortrial participation and advise on how to improve compliance
and reduce attrition. Patients will also be invited to comment on the Case Record Form to ensure that all aspects
of care considered important by patients are captured.

Service users will help generate patient information for Shared Decision Making [98] based on findings from
this trial, update the entry on Wikipedia and write the Map of Medicine [99] entry on scaphoid fracture
management. In this way service users will actively participate in dissemination of the conclusions of this study
in a manner that is easily accessible by patients.

7. JUSTIFICATION OF SUPPORT REQUIRED

7.1. Research costs

For York Trials Unit a key research cost s that of the Trial Manager whose employment extends the full 54
month funding period. This postis essential for all aspects ofthe trial management. The anticipated number and
distribution of the centres and allowing for cover, such as for holidays, means that a Trial Support Officer
working in liaison with the Trial Co-ordinator will also be required. This will be a full-time postduring
recruitment and part-time during the completion of data collection and write up of the monograph. Data
management staff, economist, statistician and trial secretary are required at all time, although at variable whole
time equivalents (WTEs) depending on the stage of the trial. In addition, there are some nominal small
proportions of WTE for staff who are involved in the supervision of trial management, statisticaland economic
aspects ofthe trial. In addition, there are the costs of consumables incurred for aspects of data collection and
management (e.g. printing of forms, scanning license, archiving, and randomisation) and travel expenses for
attending regular meetings with the Trial Management Group, Trials Steering Committee, Data Monitoring
Ethics Committee, and visits to participating sites. For the 5 year review, all staff costs are at a nominal small
proportion of WTE. This element of the study should be set up during the trial and will mostly require careful
monitoring with financial incentives and re-imbursements to encourage the trial participants to attend.

Funding is also required to facilitate the full participation of Prof Dias, the lead applicant, in every aspect of the
trial and to provide clinical supportand advice for the recruiting sites. This includes the part-time funding ofa
Research Nurse and Assistantto maximise participant recruitment and data collection at the lead site (Leicester).
The lecturer will oversee the assessments of radiographic and CT scan datawhich will form part of work for a
PhD with the Assistant. The secretary will assistin the administration and help in the transcription of interviews.
Prof Rangan (Teesside) and Prof Costa (Coventry) havea small proportion of WTE to oversee the conduct of the
study at the other sites contributing to the early recruitment of participants into the trial. In addition, there is
funding of specialist expertise in qualitative research for the design, conduct and analyses of the interviews. The
service users will also be reimbursed for travel expenses when attending meetings.

7.2. NHS Service Support costs

There are additional patient tests (i.e. CT scans)thatwill be included in the trial. The CT scans at baseline, 52
weeks and 5 years are not contributing to patient care and therefore the individual results of this particular
activity will not be reported back to study participants or their clinicians. Hence this is a research cost which
should be met by the research funder [100]. In addition, our trial costs include payment per patient recruited for
the 54 month study to cover costs ofa research nurses’ time for tasks such as patient screening, assessing
eligibility, randomising and subsequent collection of follow-up hospital data, noting complications and obtaining
the initial and 52 week CT scans. There will be further per patient payments to cover similar activities during the
5 year review. Again, these activities are not contributing directly to the care of a patient. Therefore as has been
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approved previously by the HTA for the ProFHER and DRAFFT trials we propose that these should be included
as a research cost which has subsequently been agreed with the HTA. The cost, however, of obtaining patient
consent,which is £15,330, has been agreed to be a NHS Service Support cost.

7.3. NHS Excess Treatment Costs

The excess treatment costs ofthe surgical intervention for this trial are estimated to be £335,946. This,
however, is a pragmatic trial for which the interventions being compared are standard treatment options
currently available in the NHS. We anticipate therefore that there will be no excess treatment costs overall.
While this is likely to be the case in the majority of centres, this may notnecessarily apply to certain hospitals,
even in the context of a potentially low recruitment rate, that have a below average rate of surgery. It will be for
the individual providers at the participating sites to considerthe need to fund these treatment costs when
deciding on approval for the trial.

The research cost of this grantapplication includes the costs due to the £600/patient payment for the time of the
Research Nurse to perform tasks such as patientscreening, assessing eligibility, randomising and subsequent
collection of follow-up hospital data. Whilst this cost per patient payment may be made to the NHS to
reimburse thetime of a Research Nurse we are requesting this costas a research costbecause these activities
are not directly contributing to patient care.
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