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Abstract

Introduction: Non-traumatic wrist disorders (NTWD) are commonly encountered yet sparse resources exist to aid
management. This study aimed to produce a literature map regarding diagnosis, management, pathways of care and
outcome measures for NTWDs in the United Kingdom.
Methods: An interdisciplinary team of clinicians and academic researchers used Joanna Briggs Institute guidelines and the
PRISMA ScR checklist in this scoping review. A mixed stakeholder group of patients and healthcare professionals identified
16 questions of importance to which the literature was mapped. An a-priori search strategy of both published and non-
published material from five electronic databases and grey literature resources identified records. Two reviewers in-
dependently screened records for inclusion using explicit eligibility criteria with oversight from a third. Data extraction
through narrative synthesis, charting and summary was performed independently by two reviewers.
Results: Of 185 studies meeting eligibility criteria, diagnoses of wrist pain, De Quervain’s syndrome and ulna-sided pain
were encountered most frequently, with uncontrolled non-randomised trial or cohort study being the most frequently
used methodology. Diagnostic methods used included subjective questioning, self-reported pain, palpation and special tests.
Best practice guidelines were found from three sources for two NTWD conditions. Seventeen types of conservative
management, and 20 different patient-reported outcome measures were suggested for NTWD.
Conclusion: Substantial gaps in evidence exist in all parts of the patient journey for NTWD when mapped against an
analytic framework (AF). Opportunities exist for future rigorous primary studies to address these gaps and the preliminary
concerns about the quality of the literature regarding NTWD.
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Introduction

Wrist pain is commonly encountered with an annual con-
sultation rate of 58 in 10,000 patients in primary care in the
UK.1 Its incidence increases in people who engage in
physically demanding occupations and for sportspeople
where 10% have been found to have short-term pain, and
24% have medium-term pain.2 Non-modifiable associations
with wrist pain include older age and female sex.2 In the
UK’s National Health Service (NHS), a typical clinical
pathway for patients with wrist disorders would see initial
diagnosis and management in primary care, with referral
through a musculoskeletal service for further diagnostic

assessment and treatment in secondary care based on
clinical need.3,4

The main pathological causes of non-traumatic wrist
disorders (NTWD) include carpal osteoarthritis (OA),
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tendinopathies (including De Quervain’s and intersection
syndrome), ulnar-sided wrist pathologies (itself made up of
sub-groups with poor diagnostic validity),5–11 and ganglion.
NTWD are distinct from basal thumb and hand osteoar-
thritis based on the clinical burden, risk factor profile,
clinical relevance of synovial inflammation and established
therapeutic interventions, however there is a degree of
overlap between pantrapezial and wrist OA.12,13 Other
presentations considered distinct from NTWD due to es-
tablished diagnostic criteria, and condition-specific care
pathways and management strategies include rheumatoid
arthritis,14 carpal tunnel syndrome15–17 and complex re-
gional pain syndrome,18 and were excluded from this study.

Uncertainty in various parts of the journey of care for
people with wrist and hand pain was highlighted in a James
Lind Alliance Priority Setting Partnership.19,20 Specifically,
stakeholders identified a need for more information on
which surgical and conservative methods enable efficient
return to function, and which patient-reported outcomes are
most useful in measuring the effectiveness of management.
Although this review is limited to non-surgical literature
these findings were a motivating factor to assessing the
literature regarding NTWD in this review. In order to set
research questions that are derived from stakeholder and
patient involvement,21 this review convened a mixed
stakeholder group to identify key areas for investigation.

The NHS Long Term Plan22 recommends patient-centred
models of care through ‘shared decision making’ over
historic paternalistic models which emphasise expert
opinion and passive care and states this is a pressing need as
rates of non-communicable diseases rise and questions
around musculoskeletal management are increasingly
raised.23 Lewis and O’Sullivan caution that trends toward
an unwarranted specific musculoskeletal diagnosis in non-
traumatic conditions are placing strain on health budgets
and may divert resources from ‘high-value’ person-centred
care, to the prioritisation of ‘low-value’ interventions tar-
geted at uncertain diagnostic categories.24 When evaluating
musculoskeletal care for the shoulder, low back and knee,
pathoanatomical diagnosis frequently fails to explain the
sufferers’ pain experience and disability in non-traumatic
disorders, nor improve outcomes, leading to recommen-
dations for the use of grouped conditions to frame
management.25–27 This viewpoint has synergy with The
Management of Wrist Pain Group (MOWP) which suggests
grouping specific non-traumatic wrist diagnoses into a
broader category of non-traumatic wrist pain28 to promote
holistic rather than lesion-specific management. Through
mapping the literature of all diagnoses making up NTWD,
the areas of strength for particular categories can be
identified.

This scoping review aims to identify the evidence for the
diagnosis, management, pathways of care and outcome
measures for both grouped and individual NTWD and

produce a coherent and comprehensive map of key evidence
gaps to direct future research.

Methods

A protocol for the review was registered on the Open
Science Framework prior to conducting any searches:
https://osf.io/mxz59/.

Study team composition

The review team of six comprised clinicians, academics,
subject area specialists and a design-led expert.

Scoping review framework

Scoping review methodology allows a systematic approach
to map evidence into poorly understood areas29 and draws
on evidence from both empirical research and grey literature
sources. The current study adopted the academic standard
Joanna Briggs Institute (JBI) methodology29 for scoping
reviews and the PRISMA-ScR checklist.30

Developing a rationale and identifying the
research questions

Although stakeholder involvement is not a requirement of
scoping reviews, we considered that the engagement of both
people suffering with NTWD, and providers of care was
important to create a robust knowledge map. Individual
interviews were conducted with three people diagnosed
with NTWD, one primary care clinician, one secondary care
clinician and one service commissioner. A video explaining
the initial aims of the review and asking for their opinion
about what questions are important to investigate in the field
was shown to interviewees at the beginning of the con-
sultation. A thematic narrative synthesis of interview
transcripts, using an inductive approach,31,32 identified
16 research questions regarded as important by stake-
holders. These questions were grouped into the four do-
mains of interest (diagnosis, conservative management,
pathways of care and outcomes) (Table 1) allowing an
Analytic Framework (AF) to be produced which the liter-
ature was mapped against (Figure 1).

Identifying relevant studies

The three-step method recommended by the JBI guidelines
for scoping reviews was followed. The search strategy was
intended to be broad to identify both published and un-
published (grey) literature. Initially a narrow search of
Google Scholar and MEDLINE database was used to
identify key literature with additional studies identified
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through a snowballing technique using SCOPUS to identify
related literature and citations from more recent work. The
University of Tasmania guide to developing search terms33

was applied, and we performed an analysis of the found

studies to identify text words and key words relevant to the
area. MeSh terms were collated via Medline to create the
search strategy for Step 2 of the review (Supplementary
section - 1). We applied this to MEDLINE then to

Table 1. Research domains and questions identified from stakeholder interviews.

Domain

A Diagnosis
Q1 What elements comprise the diagnosis of non-traumatic wrist disorder and how are they staged?
Q2 What is the performance of diagnostic methods for specific structural diagnosis?
Q3 Does specific diagnosis alter management?
Q4 Do diagnoses differ based on patient demographics, duration of symptoms clinical setting or the clinician’s role and experience?
B Pathways of care
Q5 What are the care pathways for non-traumatic wrist disorders, do they differ between settings and how are they compiled?
Q6 What are the diagnostic criteria required for entry into care pathways and what features of wrist presentations inform escalation

or removal from the pathway?
Q7 How does private provision of care differ from National Health Service and how does it fit within care pathways.
C Conservative management
Q8 What conservative management is delivered for non-traumatic wrist disorder?
Q9 Which interventions are most cost-effective and time efficient and does patient choice influence interventions selection?
Q10 Does any clinical setting show superiority?
Q11 Do pathways align with best use of interventions, and how do you know when an intervention has been effective and how does this

feed into ongoing care?
Q12 Where are the best patient resources held, and are the messages consistent with best practise?
Q13 How long does it take to get better from non-traumatic wrist disorder?
D Outcome measures
Q14 Which measures are used and what are their reliability, validity, and responsiveness for non-traumatic wrist disorder?
Q15 Is there a difference between outcomes of surgery, conservative care, and sham, and does more care equate with better outcome?
Q16 How do outcome measures inform management, diagnosis or assess effectiveness of interventions?

Figure 1. Analytic framework based on clinical journey of NTWD with key domains and related research questions.
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PUBMED, OT Seeker, PeDRO and SPORTDiscus with
minor adaptations made ad hoc to fit database requirements.
Finally, a snowballing technique and citation search from
key articles using SCOPUS was applied, combined with
asking experts in the field for their recommended papers.

To allow non-journal and grey literature sources to be
identified, we searched a variety of ‘grey literature’ data-
bases and library catalogues via OpenGrey and Library Hub
Discover (formally COPAC). Doctoral theses were identi-
fied via Ethos and ProQuest and clinical trial registers were
screened via the World Health Organisation International
Clinical Trials Registry Platform and the NIHR’s ‘Be Part of
Research’ platform. Finally, clinical resources from BMJ
Best Practice, NICE Evidence Standards Framework, the
Cochrane Library and Trip were searched.

Study selection

The titles and abstracts of studies identified in the literature
search were uploaded into Covidence systematic review
software (Veritas Health Innovation, Melbourne, Australia)
and duplicates removed.

Explicit a priori eligibility criteria (Supplementary
Section 1) were applied at Level 1 (title and abstract)
and Level 2 (full text) screening. A record was included if it
provided an answer to at least one of the 16 research
questions (Table 1) in the analytic framework (Figure 1) and
did not meet any of the exclusion criteria. The Population,
Concept and Context (PCC) method proposed by JBI were
used to guide the identification and inclusion of published
studies of all methodologies.

Population. Studies of people diagnosed with wrist disorders
without traumatic origin were identified as the population.
Those with clear history or radiological evidence of sub-
stantial trauma were excluded (i.e., scaphoid fracture/distal
radius fracture/fracture clinic patients). Those with a history
of less substantial minor trauma were not excluded. People
who have had surgical management for their non-traumatic
wrist disorder were excluded as were athletes.

Concept. The concept of interest in this review included the
means of assessment for non-traumatic wrist disorders,
conservative/non-operative interventions commonly ad-
ministered, and the pathways of care and outcome measures
used in primary and secondary care.

Context. This review considered both primary and sec-
ondary healthcare settings as each are part of the continuum
of care for non-traumatic wrist disorders in the UK. The
research questions arose from the consultation exercise to
allow a broad approach considering the patient journey,
clinician input and wider management structures.

Screening

Material that appeared to meet the initial screen of title and
abstract was retrieved as complete reports and matched
against the inclusion criteria leading to acceptance or dis-
card by two reviewers (TM & SR), followed by a review of
the full texts (TM & SR). Disagreements that arose between
the reviewers were resolved through discussion, or con-
sulting with a third reviewer (BD).

Data extraction and synthesis

The two primary researchers (TM & SR) extracted the
following data for each included article:

· Authors, year of publication, country of origin.
· Research question, aims and domains selected by

study authors.
· Methods: study design.
· Participants: number of participants included, eligi-

bility criteria, sociodemographic data (sex and age).
· Non-traumatic wrist disorder diagnostic method.
· Pathways of care.
· Management modality administered including its

parameters.
· Outcome measures and indications for escalation

discharge or self-management.

Literature was appraised using qualitative synthesis and
related to the analytic framework and its key domains and
research questions. A knowledge map assessing the extent
to which the analytic framework met by the literature was
formed and used to identify gaps in the literature and
research priorities in future clinical research.

Results

The initial search strategy identified 8767 documents, with
16 added from a search of cited references giving a total of
8783 sources (Figure 2). 1528 duplicates were removed, and
screening of titles and abstracts resulted in 901 documents
selected for full-text assessment. There were 47 instances where
full text was unavailable, 669 did notmeet the eligibility criteria,
leaving 185 suitable for inclusion (Supplementary Section 2).

The general study characteristics (Table 2) of the sample
identified the most common conditions referenced were wrist
pain (44 studies, 23.8%), de Quervain’s (38 studies, 20.5%) and
grouped ulna-sided diagnoses were represented in 22 articles
(11.9%). Where the setting was recorded, secondary care was
present in 107 texts (57.8%), primary care in 11 texts (5.9%),
community services in nine texts (4.9%), private practice in six
texts (3.2) and mixed settings in 10 texts (5.4%). Uncontrolled
nonrandomized trials (71/38.4%) were the most common study
design, ofwhich 11 (5.9%)were prospective studies, 33 (17.8%)
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were retrospective cross-sectional studies and 24 were case
series (13.0%). Case reports accounted for 27 sources (14.6%).
There were 16 systematic reviews (8.1%) of which 7 focused on
de Quervain’s and regarding wrist pain and ganglion respec-
tively, seven literature reviews (3.8%) and a single scoping
review (0.5%). 17 ‘clinician guides’ which uncritically describe
how-to perform assessment or treatment (9.2%) were identified,
and opinion pieces made up eight texts (4.3%).

Studies that addressed research questions in domain
A: diagnosis

Methods of diagnosis (Supplementary Section 3) were
commonly stated (Q1) with subjective questioning,

(36, 19.5%), self-reported pain (35, 18.9%) and heat maps
(1, 0.5%) representing patient-described symptoms. The use
of special tests (51, 27.9%), palpation (33, 17.8%), range of
motion assessment (28, 15.1%), manual accessory motion
(20, 10.8), grip (7, 3.8), weighing scale and push-off tests (2,
1.1%), and laterality assessment (1, 0.5%) represent
clinician-dependent examination methods stated. The range
of individual special tests referred to in the literature
numbered 25. Finklestein’s was the most commonly
mentioned special test, however divergence in how this was
described and confusion between this and Modified Eichoff
was noted.157,158 Six studies (3.2%) described algorithms
for the staging of the methods of assessment. MRI/MRA
scans (35, 18.9%), X-ray (30, 16.2%), ultrasound scan (24,
13.0) nerve conduction studies (5, 2.7%), CT scans

Figure 2. PRISMA flow diagram for NTWD scoping review.
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(3, 1.6%), and arthroscopy (11, 5.9%) were the most
common advanced diagnostic methods found.

The performance of various diagnostic methods (Q2)
were assessed in 37 papers (20%), with six studies detailing
how specificity of diagnosis informed management (3.2%,
Q3), of which three were best-practice guidelines, with the
remaining referring to the benefits of early diagnosis,139

staged management of de Quervain’s159 and ulnar-sided
wrist pain.169 The impact that individual patient related
factors had on diagnosis was found in 17 studies (9.2%),
specifically age, clinic setting and sociodemographic factors
(4, 2.2%), and three for sex (1.6%) (Q4).

Studies that addressed research questions in domain
B: pathways of care

Two care pathways from the British Medical Journal were
found for ganglion and tenosynovitis of the wrist (Q5) and
composed through literature reviews from area experts
(Q6). Other care pathways involved a chronic wrist pain
algorithm, management of ganglion and a consensus doc-
ument on the treatment guidelines for De Quervain’s. The
interaction between private and public health provision was
not explored (Q7). All pathways identified are displayed in
Supplementary Section 4.

Studies that addressed research questions in domain
C: Conservative management

Seventeen different conservative/non-operative manage-
ment adjuncts to manage NTWD were referenced (Q8) in
(Supplementary Section 5). The most common being in-
jection (25, 13.5%), splinting (23, 12.4%), local exercise
and manual therapy (18, 9.7%), activity modification (20,
10.8%), global exercise (9 studies, 4.9%), manual therapy
sensorimotor and proprioceptive training (8 studies, (4.3%).

Cost implications of investigations were raised in five
studies (2.7%), one finding routine X-ray was not cost-
effective, three cautioning against the costs of investigations
when they rarely change management but without scaling of
costs, and one suggesting ultrasound sonography represents
best value in emergency departments (Q9). Cost assessment
was found for the use of injection and splints as first-line
treatment for de Quervain’s, but no assessment of time
efficiency nor the impact of patient choice in conservative/
non operative options (Q9) was found. The effect of the
clinical setting was discussed in one article which found that
Primary Care was as effective in the delivery of injection as
secondary care (Q10). For Q13 there were three studies
which looked at the expected natural history of NTWD, one
related to de Quervain’s, one regarding primary care pre-
sentations and one on the expected recovery following
surgical management of ulna-sided pain.

Studies that addressed research questions in domain
D: Outcomes

The recommendation for the use of, or investigation of the
validity of outcome measures of interventions (Q14) was
common, with 20 different Patient Reported Outcome
Measures (PROMs) found (Supplementary Section 6). The
Disabilities of the Arm, Shoulder and Hand (DASH) or
QuickDASH212 (16, 8.6%) and Patient-related Wrist and
Hand Evaluation138 (8, 4.3%) were most frequently refer-
enced. Other methods of assessing outcomes were self-
reported pain (26, 15.1%), changes in range of motion (28,
15.1%), visual analogue scale (VAS) (16, 8.6%), patient
reported numerical score (6, 3.2%), grip strength (7, 3.8%)
and changes on investigation findings were used in four
instances (2.2%). Six studies (3.2%) were found which
addressed Q15 in creating a hierarchy superiority of
management approaches. Two related to de Quervain’s and
the case for injection of steroid as an effective alternative to
surgery, and two related to ganglion where injecting cor-
tisone was not indicated over conservative/non-operative
management. No studies were identified which specifically
looked at the how outcome measures inform management
(Q16).

Mapping onto the analytic framework

Using recommended scoping review methods, the extracted
data were mapped onto the research domains and key
questions from the pre-specified AF (Table 3). The extent to
which the questions had been addressed was appraised to
make recommendations for future research opportunities.

Discussion

The general study characteristics revealed a substantial
proportion of the included sources comprised of evidence
such as clinician guides, opinion pieces and case reports
(52 studies, 28.1%). There is a risk that the volume of poor-
quality evidence may ‘wash out’ the evidence derived from
more rigorously designed and conducted studies and sug-
gests peer learning is prominent in this field. The pre-
dominance of secondary care settings may indicate higher
concentrations of research-active clinicians in secondary
care rather than revealing the extent of NTWD presenting in
this setting. It is likely higher rates of presentation of NTWD
occur in primary and community settings at earlier stages of
the care pathway that do not progress to secondary care
which may be relatively under-researched. It is notable that
uncontrolled nonrandomized cohort trials (71, 38.4%) were
more prevalent than RCTs or experimental studies (19,
10.3%). This is driven partly by the large number of
evaluations investigating the performance of advanced di-
agnostic machines when compared to either consultant
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Table 3. Knowledge gaps of evidence matched to the AF with suggested research opportunities.

Domain and research question Gaps in evidence Clinical/research opportunities

A Diagnosis
Q1 What elements comprise the diagnosis of

non-traumatic wrist disorders and how
are they staged?

Investigate how clinicians choose and
stage the elements of assessment.

The components of diagnosis are
frequently described with clear
commonality. The justification for the
selection and staging of elements is
under-investigated.

Attempt consensus on systematic
assessment process and its staging.

Q2 What is the performance of diagnostic
methods for specific structural diagnosis?

Investigation of measurement
properties of tests used to diagnose
non-traumatic wrist disorders.

Limited and sometimes contradictory
evidence found for some elements for
the use of diagnostic methods.

Q3 Does specific diagnosis alter management? Investigation of reasoning for
management and staging based on
diagnostic category.

Although often claimed in opinion pieces
and narrative reviews, no systematic
investigation for this assertion found.

Q4 Do diagnoses differ based on patient
demographics, duration of symptoms
clinical setting or the clinician’s role and
experience?

Further examination of demographic
impact on management strategies.

Minimal sources for some subgroups, but
insufficient evidence to authoritatively
comment.

B Pathways of care
Q5 What are the care pathways for non-

traumatic wrist disorders, do they differ
between settings and how are they
compiled?

Collection and evaluation of national
and international care pathways

Two non-traumatic wrist disorders
subgroups have guidelines to inform care
pathways. No care pathways for other
subgroups or non-traumatic wrist
disorders as a group, or between care
settings identified.

Q6 What are the diagnostic criteria required
for entry into care pathways and what
features of wrist presentations inform
escalation or removal from the pathway?

Collection and evaluation of national
and care pathways

Present in three guidelines for two
subgroups. Insufficient evidence to
comment for other subgroups or non-
traumatic wrist disorders as a group.

Q7 How does private provision of care fit
within care pathways, and why do private
clinicians offer different things?

Investigation of care commissioner’s
and clinician’s experiences in private
and public settings.

Insufficient evidence to comment.

C Conservative management
Q8 What conservative management is

delivered for non-traumatic wrist
disorders?

Investigate how clinicians choose and
stage the elements of treatment.

Methods of treatment are frequently
described. The justification for the
selection and staging of elements is
under-investigated.

Attempt consensus on systematic
assessment process and its staging.

Q9 Which interventions are most cost-
effective and time efficient and does
patient choice influence interventions
selection?

Scaling of cost for interventions based
on outcomes.

Insufficient evidence to comment.

Q10 Does any clinical setting show superiority? Examination of clinical setting on
outcome.

Insufficient evidence to comment.

Q11 Do pathways align with best use of
interventions, and how do you know
when an intervention has been effective
and how does this feed into ongoing care?

Explore the reasoning behind decision-
making and care pathways for non-
traumatic wrist disorders.

Insufficient evidence to comment.

(continued)
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clinical diagnosis or arthroscopic findings. The appetite for
investigating new forms of scanning equipment or to validate
new clinical tests for biomechanical diagnosis is consistent,
however it is interesting that some authors have questioned the
reductionist premise that biomechanical lesions are the
modifiable factors to target in assisting patients with
NTWD.7,9,10,28,157,162,172,202 The other reviews (systematic,
literature and scoping) represent well-conducted enquiries into
the methods of conservative/non-operative management of
wrist disorders and provide good information on the risk
factors and epidemiology of wrist pain.

There was sufficient evidence to identify the range of
assessment techniques, treatment techniques and outcome
measures (Q1, Q8 & Q14), however all domains have
evidence gaps related to the AF questions allowing ample
opportunity for further investigation. The absence of care
pathways returned from searches for subgroups and NTWD
as a whole reveals a pressing requirement to understand
what care is currently being delivered and how a person with
NTWD navigates toward optimal management.

That a plethora of diagnosis methods, conservative/non-
operative management types and means of assessing out-
comes have been identified, indicates a lack of consensus in
best practice for navigating the journey of care for people
with NTWD. Future work should prioritise the calculation
of the burden of cost and care, which NTWD represents, to
give staging of research priorities.

Potential opportunities for further studies

There is a need for further enquiry amongst clinicians and
patients to identify what meaningful assessment looks like

and how outcomes are best contextualised. To this end, the
development of best practice guides for assessment,
conservative/non-operative management options and out-
come measures for NTWD would be beneficial, with rec-
ommendations on their staging. Further investigation of
patient information would be useful. The means of
achieving this is likely to require a mix of methodologies.

Strengths and limitations of the review

The strengths of this review include its pre-registration on
the Open Science Framework. The use of an interprofes-
sional study team, rigorous search strategy, broad sources of
literature, and engagement with a mixed stakeholder group
of patients and healthcare professionals to create key
questions, which were refined and expanded to form an AF
based on the clinical journey of patients with NTWD in the
UK, add to this strength. Limitations are in part related to the
nature of scoping reviews as the broad search strategy and
research question resulted in the inclusion of a large number
of studies of great heterogeneity. At full-text-level review,
289 sources were excluded due to ‘wrong site of injury’ or
‘global disorders’ reflecting wrist and hand being used
interchangeably. The restriction of studies selected to those
of the English language was a further limitation.

Conclusion

Significant uncertainty exists across all domains of the
NTWD patient journey. There is a need for knowledge
synthesis to guide musculoskeletal practitioners to admin-
ister effective, evidence-based interventions at all points

Table 3. (continued)

Domain and research question Gaps in evidence Clinical/research opportunities

Q12 Where are the best patient resources held,
and are the messages consistent with best
practise?

Evaluation of web-based resources. Insufficient evidence to comment.

Q13 How long does it take to get better from
non-traumatic wrist disorders?

Warrants further investigation. Some evidence for some subgroup, but
insufficient evidence to comment for
other subgroups or non-traumatic wrist
disorders as a group.

D Outcome measures
Q14 Which measures are used and what are

their reliability, validity, and
responsiveness for non-traumatic wrist
disorders?

Attempt consensus of clinicians on
which outcome measures are
recommended and the method of
their utility.

No suggestion of gaps in use of objective
markers. Partial evidence to comment
on their validity and use.

Q15 Is there a difference between outcomes of
surgery, conservative care, and sham, and
does more care equate with better
outcome?

Large scale multi-disciplinary
collaborations.

Insufficient evidence to comment.

Q16 How do outcome measures inform
management, diagnosis or assess
effectiveness of interventions?

Further evaluation of the use of
outcome measures.

Insufficient evidence to comment.
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along the clinical care pathway. This scoping review’s
findings will help guide further research and assist us in the
long-term goal of generating knowledge synthesis.
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122. Ricci V and Özçakar L. Ultrasound imaging for dorsal ra-
diolunotriquetral ligament possibly causing wrist impinge-
ment. Am J Phys Med Rehabil 2019; 98(2): e17.

123. Rosskopf AB, Martinoli C, Sconfienza LM, et al. Sonog-
raphy of tendon pathology in the hand and wrist. J Ultrason
2021; 21(87): e306.

124. Giovagnorio F and Miozzi F. Ultrasound findings in inter-
section syndrome. J Med Ultrason 2012; 39(4): 217.

125. Huellner MW, Bürkert A, Schleich FS, et al. SPECT/CT
versus MRI in patients with nonspecific pain of the hand and
wrist - a pilot study. Eur J Nucl Med Mol Imaging 2012;
39(5): 750.

126. Landman DM, Maree JH and Peterson C. The effect of the
powerball gyroscope as a treatment device for nonspecific
wrist pain. J Manipulative Physiol Ther 2020; 43(5): 483.

127. Elkhader BA. Sonography of the wrist joint: pathologic
conditions. MSARR 2022; 4: 5–10.

128. Hampole AB, Jeevika MU, Nirnay KK, et al. Ultrasonog-
raphy and MRI evaluation in wrist joint pain. Asian J Med
Radiol Res 2021; 9(1): 17.

129. Spies-DorgeloMN, van derWindt DAWM, Prins APA, et al.
Diagnosis and management of patients with hand and wrist

problems in general practice. Eur J Gen Pract 2009; 15(2):
84–94.

130. Worboys T, Brassington M, Ward EC, et al. Delivering
occupational therapy hand assessment and treatment ses-
sions via telehealth. J Telemed Telecare 2018; 24(3): 185.

131. Kim GS, Weon JH, Kim MH, et al. Effect of weight-bearing
wrist movement with carpal-stabilizing taping on pain and
range of motion in subjects with dorsal wrist pain: a ran-
domized controlled trial. J Hand Ther 2020; 33(1): 25–33.

132. Mehta NH, Garg B, Ansari T, et al. Comparison of magnetic
resonance arthrography and wrist arthroscopy in the eval-
uation of chronic wrist pain in Indian population. Indian
J Orthop 2019; 53(6): 769.

133. Moellhoff N, Throner V, Frank K, et al. Visualization of the
location and level of pain in common wrist pathologies using
color-coded heatmaps. Arch Orthop Trauma Surg 2022;
143:1095–1102. DOI: 10.1007/s00402-022-04479-1

134. El-Deek AMF, Dawood EMAEHH and Mohammed AAM.
Role of ultrasound versus magnetic resonance imaging in
evaluation of non-osseous disorders causing wrist pain.
Egypt J Radiol Nucl Med 2019; 50(1): 8.

135. MacDermid JC. Development of a scale for patient rating of
wrist pain and disability. J Hand Ther Off J Am Soc Hand
Ther 1996; 9(2): 178.

136. Pelletier R, Higgins J and Bourbonnais D. Laterality rec-
ognition of images, motor performance, and aspects related
to pain in participants with and without wrist/hand disorders:
an observational cross-sectional study. Musculoskelet Sci
Pract 2018; 35: 18–24.
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