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Abstract

Background

Dupuytren's disease of the hand is a common condition affectinglifn@rpfascia, resulting
in progressive flexion deformities of the digits and hence ditimih of hand function. The
optimal treatment remains unclear as outcomes studies have uaedtg of measures for
assessment.

Methods

—+

A literature search was performed for all publications desuagibsurgical treatmen
percutaneous needle aponeurotomy or collagenase injection for prionangcurrent
Dupuytren’s disease where outcomes had been monitored using functional measures

Results

Ninety-one studies met the inclusion criteria. Twenty-two stuckesrted outcomes using
patient reported outcome measures (PROMSs) ranging from validatstionnaires to self-
reported measures for return to work and self-rated disability. Oisability of Arm,
Shoulder and Hand (DASH) score was the most utilised patient-régarietion measure
(n=11). Patient satisfaction was reported by eighteen studiemlsihgle method was used
consistently. Range of movement was the most frequent physiesuneeand was reported
in all 91 studies. However, the methods of measurement and repatiad, with seventegn
different techniques being used. Other physical measures inclugedngl pinch strength
and sensibility, again with variations in measurement protocols. Haa rfollow-up time
ranged from 2 weeks to 17 years.




Conclusions

There is little consistency in the reporting of outcomes fagrugntions in patients with
Dupuytren’s disease, making it impossible to compare the effiohdifferent treatmerijt
modalities. Although there are limitations to the existing gengatient reported outcomes
measures, a combination of these together with a disease<speeiftionnaire, and physical
measures of active and passive individual joint Range of movemé@mi)Rgrip an
sensibility using standardised protocols should be used for future outctudgss.sA
Dupuytren’s disease tends to recur following treatment dsaseextend to involve other
areas of the hand, follow-up times should be standardised and desigragdure both shoyt
and long term outcomes.
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Background

Dupuytren's disease (DD) is a common fibroproliferative disanfléhe hand affecting 4-6%
of the population in northern Europe [1]. It is characterized by thgressive thickening and
shortening of the palmar fascia, resulting in the formation of cfledgon deformities of the
digits, and hence loss of range of motion, particularly functiontdnsion [2]. DD often

restricts a patient’s ability to undertake daily activitiedihg, depending on the location,
extent and severity of disease. The deterioration in hand functibe imain motivator for

patients seeking treatment [3].

DD is progressive, advancing at varying rates, and may occterhlilg. It can also recur in

the same digit following treatment or appear at anotheirsiiee hand (disease extension).
Furthermore, the effects of recurrence are not uniform antk atients may opt to have
further intervention. Therefore, the development of a uniform set asunes to accurately
assess functional impairment has proved challenging.

Most patients with early disease, i.e. before the development itdl digntractures, are left
untreated, although radiation [4] and steroid injections [5] have been Qsg@ntly, the

mainstay of treatment for patients with established flexiofordeties is surgery in

combination with hand therapy. The aim of surgical procedures fois@®preserve and, if
possible, improve hand function. Surgery comprises either the divisisniofiamy) or

removal (fasciectomy or dermofasciectomy) of the diseasedietisNeedle fasciotomy
divides the cord in a minimally invasive manner. However, recurrsncemmon, with one
study [6] reporting a rate of 84.9% at 5 years following needig@dt@sny compared with
20.9% following limited surgical fasciectomy. Discontinuity of therds may also be
achieved enzymatically, with 77% of metacarpophalangeal joimts 40% of proximal

interphalangeal joints being corrected to within 5 degrees oéftdinsion [7]. However, like
needle fasciotomy, recurrence rates are high, affecting 56%dPojolrits and 27% of MCP
joints at 3 years [8].



The need for a systematic review on outcomes usedDupuytren’s disease

The optimal treatment in DD remains controversial, in largechagtto the lack of evidence
based on good quality clinical outcomes studies. Not only is there @&ypaftigesearch
reporting functional outcomes data for DD but also a lack of consensus on thetpes dnae
should be used. Traditionally, the evaluation of treatment succe&Dfdras largely been
determined by clinical examination and physical measures, although impow/an physical
measures does not necessarily reflect function [9]. Functional outt@asures specifically
assess the consequences of impairment in daily activitiegcént systematic review of
efficacy and safety of DD surgery in European patients notedlteatommonest outcome
measure was improvement in mean joint contracture [10]. However, harmbfuogtcomes
were not included in this review. The scarcity of studies temprfunctional outcomes
following treatment for DD has previously been highlighted [11] angd@ a review of
surgical treatments for primary DD [12]. More recent studiase monitored functional
outcomes using patient reported outcome measures (PROMSs), whichdesvezcognised as
an important measure of the effectiveness of care from the patienpeq@rs [13].

The aim of this review is to identify and determine the relevamckefficacy of outcomes
measures used to assess change in hand function following tre&tbhéyt surgery, needle
fasciotomy or collagenase injection. This will provide an evidence baseform the
selection of appropriate measures for future research on the managemeents path DD.

Methods

Search strategy

The search strategy and search terms were based on g®&atdicintervention, Comparison,
Outcomes and Study design (PICOS) [14] (Additional file 1: Tahlé\B included studies
published over the last 20 years in the English language of adulthad surgery, needle
fasciotomy or collagenase injection for primary or recurrent Wilere outcomes were
monitored using standardised PROMSs, functional tests or physiedumes as opposed to
recording unsubstantiated improvement. Functional outcomes measuresedefort
randomised and non-randomised controlled clinical trials, prospectd/eetrospective case
series were included. Non-invasive interventions including radiothesipsgid injection
alone, splinting and skeletal traction were also excluded, as a@seestudies, conference
abstracts and letters. There was no restriction regardirtgribehat patients were monitored
post-intervention.

Search methods for identification of studies

A literature search was performed in July 2012 using subject lieadith free-text terms.
Three databases, Ovid Medline, Embase and CINAHL (via EBSCOWest)searched from
1992 to July 2012. PubMed was also searched from September 2010 - July 28ffite
electronic publication ahead of print studies not included in Ovid MedHrarches were
limited to studies in English. Search results were importedant&ndNote library and 616
publications were identified for title/abstract review after removauplicates.

Two authors (CB, ALP) individually screened the studies usingstidy eligibility tool to
identify studies for inclusion with information gained from the c&tenic databases



(minimum title). Where necessary, consensus was achieved bwirgyithe full text. Five
hundred and twenty five studies were excluded, resulting in 90 amigetng the inclusion
criteria. Following detailed assessment of the included estidne further publication was
identified from their reference lists. The study selection m®¢® summarised in Additional
file 2: Figure 1.

Data collection and analysis

Data on intervention, population and outcomes were collected and tabulatddiomsoft
Excel (Microsoft, Seattle) spreadsheet. Amalgamation of fdatstatistical analysis was not
possible due to the heterogeneity of the studies. Therefore, descriptiordafdhe presented
to illustrate the variety of functional outcome measures used andudlity of the data.
Where available, numerical data are presented as means with ranggnadiaddsdeviation.

Results

Clinical study design

Of the 91 included studies, 66 pertained to surgery, 16 to needietdasg and 9 to
collagenase injection. All 9 publications reporting the outcomes aigmtlase injection were
randomised controlled trials or prospective studies. Many studiestingpsurgery (n=29,
43.3%) were retrospective reviews. Eighteen publications repatitcgmes for surgery and
4 needle fasciotomy studies were prospective. In 17 studies (18.¥¢4} ihot possible to
establish whether they were prospective or retrospective in dasdynvere categorised as
‘unclear’. The functional outcomes used for each of the three imtigzas is summarised in
Additional file 3: Table 2.

Patient reported outcome measures (PROMSs)

Measures of function

Twenty-two studies included patient reported data using function PR@iMs13 using
validated region-specific questionnaires: the Disability of ABhoulder and Hand (DASH)
(n=11), Quick-DASH (n=1) and the Patient Evaluation Measure (REEM)). Two used the
Michigan Hand Outcomes Questionnaire (MHQ) in addition to the HDAS recently
developed disease-specific questionnaire, Unité Rhumatologique ddidftede la Main
scale (URAM), was utilised by one study [15] and 8 used othkregmrt measures such as
return to work or self-rated disability. A further 5 reported the use of funcER&IMs but did
not present the results [16—20]. The use of PROMs is summarised in Figure 1.

Figure 1 Use of function patient reported outcome measures according to intezntion
surgery, needle fasciotomy and collagenase injection

The DASH questionnaire [21] was the most frequently used functionVPRO studies) but
only 6 studies presented calculated pre-and post-treatment data [22—-27]. (Table 1)



Table 1 Number of study subjects and timing of post treatment assessment irugies using DASH and reporting pre and postoperative

data)
Author No. study subject: Assessment schedu (range) Pre-op Post-op (final)
Mean (range/ SD) Mean (SD)
Engstrand etal. 60 Pre and 3 months 17 (7-28) 7 (312 interquartiles)
Herweijer* 46 Pre and mean 10 (7 to 13) months 12.1 (12.9) 6.6 (8.8)
Jerosch-Herold, 148 Pre, 3, 6 and 12 months 16.4 (15.1) Splint group 7 (14.6) Splint group
15.4 (13.2) No Splint group 6 (9.2) No Splint group
Johnston etal. * 17 pre-op and 16 postfge, 3 and mean of 14 (11 to 16) months 24 (20) 8(8)
Skoff, 30 (cohort of 10 and 20 Pre and average of 42 (37 to 48) months for cohort of3S0O'mild disability’ raw data30 ‘no self-perceived
subjects respectively) subjects. Pre and average 32 (range 24 to 36) months for disability’ raw data
cohort of 20 subjects.
Sobierajska 35 Pre, 1 and 3 months 17.5 (14.88) 15.02 (15.25)
Van Rijssen (a), 50 PNF Pre, 1,2,3,4 and 5 weeks 16 (14) PNF group 9 PNF group
47 LF 14 (12) LF group 16 LF group
Zyluk 54 Pre, 3 and 12 months 54 (30 to 103) raw data 32 (30 to 104) raw data

*Also reported MHQ data in same scheduling.
Number of study subjects and timing of post treatment assessment in studiesASkhgm reporting pre- and post-operative data.



The DASH score is calculated using the formula ((sum of poreses) -1)/nx25), where n
represents the number of completed items, resulting in an aggcad@tated score ranging
from O to 100, with a higher score indicating a greater level sdbdity [21]. Mean pre-
treatment values ranged from 12.1 (SD 2.9) [23] to 24 (SD 20) [25] andreashent from
3.44 (range 0 to 52.5) [28] to 8 (SD 8) [25]. It should be noted that a fuvbestudies
presented uncalculated or ‘raw’ DASH scores evidenced by reportirmgeais@xcess of 100
[29] or interpreting a score of 30 as ‘no self-perceived disabiB] and were excluded as
presentation of the data in this way precluded comparison with other studies.

Two studies additionally used the Michigan Hand Questionnaire (ME&2%]. The MHQ
[31] is scored using an algorithm described in the MHQ codebook [32]. SScarerange
from 0-100 for each hand, with higher values representing betterdaneticept for pain,
where a higher score indicates more pain. Both studies reponteficaigtly improved global
MHQ scores compared to pre-operative scores.

One study utilised the Patient Evaluation Measure (PEM) [33]. Ak is a validated
PROM [34] comprising 3 sections combining hand function and satisfacitbnowtcome

and treatment by asking patients to compare their current veestie@rment hand function.
The questionnaire is not administered before treatment. The scoatculated by summing

the value of the 14 questions in parts 2 and 3 of the PEM and expressed as a percdmage of
maximum possible score, with 0% representing a ‘normal’ hand. flidy assessed hand
function and disability in a retrospective postal audit at a ni@ow-up of 27 months (SD

8, range not given) and found a correlation with patient assessednidgfdPEM scores
ranged from 9 (SD14, range not given) for patients with no defotmBy (SD 25, range not
given) for severe deformities at both the MCP and PIP joints.

Mean final follow-up times for function PROMs ranged from 3 mofi#2s35] to 4.5 years
[36]. Final follow up times for studies recording pre- and post-oper®ASH scores varied
between 5 weeks and 48 months.

Patient satisfaction

Eighteen studies used patient satisfaction as an outcome, with e method used
consistently. These included a visual analogue scale of satief§27,37—39], satisfaction
with treatment [40,41], as well as various descriptive responses such as "aesgdpleleased
or disappointed [42], or ‘rating of overall clinical success’ [39]ldwlup times ranged from
1 month [43] to median of 4 years (range 1 — 15) [41].

Tests of function

Two studies [44,45] utilised the Sollerman hand function test. Ther®altetest comprises
20 unilateral and bilateral hand tasks performed using standardised hpngatierns
intended to reflect normal function in activities of daily lividg]. Performance is graded by
the examiner according to the quality of the grip and the @kentto perform each task. The
scores range from 0 to 80, with normative values of 80 for the dominantahdnd7 to 80
for the non-dominant hand. Scores were 72.8 (range not reported) pmeetrteand 78.03
(range not reported) 6 months post-treatment [44]. A second study at the samespertied r
scores of 71 (range 62 to 80) pre-treatment and 77 (range 66 to 80)I& rpost-treatment
[45]. Neither publication reported whether the improvement was statigtsgilificant.



Physical measures

ROM

Range of movement was the most frequent measure and was repodkd®1 studies.
However, the methods of recording range of movement varied, with Erediffdescriptors.
Table 2 summarises the range of motion reporting of all studies. Geesnmost commonly
used in order of frequency included measurement of flexion camtea¢h=24), joint
extension deficit (n=18), Tubiana system which grades the DDambuate into one of four
stages based on the combined angles of the MCP and PIP joints, (acth® flexion and
extension deficit (n=16) and the use of author defined categoriesasutmproved’ or
graded according to degree of contracture defined by the autk@d)( Twelve other
methods were used in 35 studies (Table 2). Follow-up times post ¢rgatamged from 2
weeks [27] up to 17 years [47].

Table 2Range of motion reporting all studies =91 (NB. 29 studies reported more than
1 method

Range of motion reporting n=91
Description Study reference number Frequency
Flexion contracture [16,17,20,30,37,39,48,74-90] 24
Joint extension deficit [17,18,36,38,45,49,80,91-101] 18
Active flexion and extension of [7,20,25,30,49,63,76,78,94,102-108] 16
joint
Tubiana Grading system [15,27,43,50,51,85,91,95,99,102,109—- 16
113,129]
Author defined category [19,33,40,44,47,63,89,101,114-119] 14
Passive extension deficit [6,7,27,43,50,51,63,86,108,110,111,120] 12
Fixed flexion deformity [114,117,121-124] 6
Total Active Motion [23,24,35,41,49,94] 6
Flexion deformity [52,119,125,126] 4
Composite flexion [27,50,51] 3
Flexion deficit [27,95] 2
Extension contracture [29,127] 2
Total lack of active extension [26,35] 2
Percentage change [42,121] 2
Total digital extension [22] 1
Total active extension deficit [128] 1
Total lack of active flexion [35] 1

Additional file 1: Table 1: Search strategy and search terms using PIGBSisn

Grip and Pinch strength

Measurements of grip strength or pinch grip were presentetl studies but only 3 reported
pre- and post-intervention data [23,25,29] and 3 gave a descriptor of pOSteiné
outcomes, for example ‘no significant change or deterioration’ [20,48,49gw~ap times
ranged from a median of 81 days [49] to a mean of 3.5 years [28].



Sensibility

Of 11 studies that reported sensibility testing, only one prespnéednd post-operative data
[23]. Sensibility was tested using two-point discrimination (2PD)6i studies, Semmes
Weinstein Monofilaments (SWM) by 1 group and assessment ofttighh by another using
the fingertip. No collagenase injection studies recorded sensibiliree studies reported
testing sensibility but data were not presented [16,50,51]. Follow-up aftestreatment
ranged from means of 10 months [23] to 4.4 years [52].

Figure 2 summarises the frequency of the various functional outcaseesbefore and after
each type of intervention.

Figure 2 Frequency of outcome measures used and number of studies that measir
before and after treatment

Discussion

Our review highlights the heterogeneity of outcome measuseskfasreporting the results of
treatments for DD and the challenges faced when attemptingetpiiet data to determine
best practice. Furthermore, many studies reported in insufficietail how data were
collected. Inconsistencies of outcome measures used and follow-up Lime been
highlighted previously [12].

The importance of utilising a set of commonly accepted outcomeunesahat are validated
is paramount so that the natural history of the disease asasvéléatment success can be
monitored at both the patient and population level to enable meaningful campdretween
treatment modalities. Therefore, there is an urgent need fomanon consensus regarding
the reporting of outcomes data collected in high quality studies.

Patient reported outcome measures

PROMSs, although subjective, are critical measures of treatefiécacy as patient perceived
benefit is the ultimate goal of treatment. They should, therefopglement data derived
from physical measures as they provide the context of the ingmadunction for the

individual. PROMs including functional measures have gained promineititcehe current

emphasis on patient centred clinical practice. Yet, no publicatiamolEgenase injections
used PROMs as an outcome and only 15 publications reporting surgicamestaised

function PROMs. Only one RCT reported outcomes using function PROMs [24].

The DASH questionnaire is a 30-item self-rated region-speatigability and symptom scale
outcome measure. It was the most commonly used function outcome migaisoray lack
the sensitivity to detect significant improvement following steijor injection treatment for
DD due to a ‘flooring effect’, that is relatively low predteent scores resulting in a reduced
potential for improvement [24]. It is difficult to be certain wlestlthis represents a genuine
problem as only 6 studies reported pre-treatment DASH scores, dithadlgshowed
comparatively low values. The normal mean value for the DASH questiemeported by
the American Academy of Orthopaedic Surgeons [53] was 10.10 (+/- 14.58A8D
publications reporting pre- and post-operative data showed a reductipostioperative
scores, indicating an improvement in function compared with pre-opetatigks, but this



reached significance in only two studies [22,23]. A difference of 1%tp@ considered to be
the minimal clinically important difference (MCID) indicajnan improvement [54].
However, the exact figure is controversial and may vary acuptdi the upper limb disorder
being considered. No studies achieved a MCID equal to or more thawirits and only two
studies showed a MCID of 10 points [22,25], which may in part be attdlbatde relatively
low pre-treatment scores. Additionally, caution is advised when appM@G{Ps due to
difficulties with variation over time of in the patients’ pgstien of their disability [55].
Thus, whilst the evidence for assessing the outcomes of intervefaioB® using DASH
indicates that it may be useful, further work is necessadgtermine the level of change that
is considered meaningful.

The Michigan Hand Outcome Questionnaire (MHQ) is a 37-itenomnegpecific outcome
measure that includes 6 sub-scales of activities of daily liiagg function, pain, cosmesis,
patient satisfaction and overall function [31]. The MHQ has beenrshowetect change in
function following surgery for DD [23,25] and to correlate with chanigexed flexion
deformity [25]. The MHQ focuses on the hand as compared with the D#ABidh assesses
entire upper limb function. Furthermore, unlike DASH, the MHQ assdabsefunctional
impact on each hand separately; this may be especially meleveonditions such as DD that
can affect both hands to varying extents. It also includes queshianhsnay be of greater
relevance for people with DD. For instance, aesthetics azenatruct in the MHQ not
included in the DASH and may be relevant for some patients withf@&r example when
shaking hands [3] or when presenting the hand with the palm uppermobkeageteiving
coins.

Whilst the MHQ may appear to be more suitable than the DAStddess DD outcomes it is
lengthy, comprising 74 questions, and may not always be completed.vBr®ons of the
DASH and MHQ have recently become available. The Quick-DASHusad by one study
[49] but it is not clear if it is prone to a flooring effect when used for DD. Thetithe short
MHQ has not yet been reported in outcomes studies for DD. Pain, whintiluded in both
the DASH and MHQ, is seldom reported by people with DD [56] and reduce the
sensitivity of both tools.

The PEM has been shown to be sensitive to change when usedidotspaith scaphoid

fractures or carpal tunnel syndrome [57]. In a study of 100 patiatitsvarious conditions

affecting the hand [58], including 15 who had DD, patients were ablenplete it more

rapidly than the DASH or MHQ. A sub-analysis of the resultstiier patients DD has not
been published. Therefore, it is not possible to assess the sgnsitieitange in the context
of DD.

While there are a number of other hand function questionnaires, theseeitla®r been
validated for use with specific conditions such as the ABILHANDrf@umatoid arthritis,
chronic stroke and systemic sclerosis [59] or do not asseseethaféected by DD, such the
Patient Rated Wrist Evaluation (PWRE) [60]. Disease-spelditd function questionnaires
are generally considered to be desirable as they focus on astii#it specifically affect the
study population, usually having been developed with patient participatioax@mple that
has been shown to be sufficiently sensitive to change is therBqaestionnaire for carpal
tunnel syndrome [61]. Recently the Unité Rhumatologique de Affectioria tain scale
(URAM) questionnaire [15] and Southampton Dupuytren’s Scoring Syf2jrhave been
developed as disease specific questionnaires, but have not yet betedaby other
investigators.



An alternative approach is to ask individual patients to identify thest restricted activities
and when applied to DD, significant improvement in median scores were reported [22].

Patient satisfaction

Methods used to report patient satisfaction varied, with no singhsure used consistently.
Studies reported overall satisfaction or satisfaction with syrgat did not explore the
relationship with hand function. One study of collagenase injection {®8felated
satisfaction with treatment and improved range of motion at 30 days after timgeletsomn.

Tests of function

Functional tests are used to provide objective ‘measurable’ asmassf function. However,
critics question their ability to accurately reflect function doehe strict test conditions.
Speed of task completion is used to identify change and does not estegday conditions
experienced by the patient. The Sollerman was the only functional test usesl itogitents
with DD. The 2 studies [44,45] using this measure were undertaken sartee centre in the
UK, with both reporting change. However, lack of information on rdltgbivalidity and
sensitivity for patients with DD, together with lengthy comipletime [64] and the need for
cumbersome equipment, may limit widespread use.

Physical measures

Range of movement

Range of motion was the most commonly used outcome measure arepaidsd by every
study. It is sensitive to change and benefits from a high inter+raiability for patients with
DD [65]. However, the relationship between the degree of flexion abuteaand loss of
function in patients with DD is not necessarily linear [9,29,66], anduth@unt of change of
motion required to translate into a significant functional improveneeninclear and may
vary according to the patient and disease severity prior to treatment.

Although ROM was documented in all studies, the reporting was nadastiised, making
comparison between publications difficult. While studies may appedée tdescribing the
same measure (joint extension deficit, fixed flexion deformigxidn deformity, flexion
deficit, extension contracture), the lack of a standardised measuoirgprotocol means that
this cannot be assumed. For example, many studies did not stateyperextension was
recorded, a common finding at the distal interphalangeal joint oa @®mpensatory
movement at the metacarpophalangeal joint (MCPJ) especiallgedittle finger in patients
with isolated proximal interphalangeal joint (PIPJ) contractUfesed deformities should be
recorded separately and whether the apparent fixed flexitre &IPJ can be overcome by
flexing the MCPJ should be noted.

The grading system originally described by Tubiana was the thost frequently reported
measure used for ROM [67].Clinically it allows easy idecdifion of improvement but not
the location of change as it combines the measures of the MCRRajairfs. Therefore, we
suggest that if using the Tubiana grading, it should be supplementedidiiibraal measures
to detail the individual joints at which the improvement has beenewthi Similarly,



composite ROM measures of finger joints, such as total atioten (TAM), do not permit
identification of change at individual joints.

Grip

Measurements of pinch and grip strength are important aspeb&ndffunction [68] and

have been shown to have a strong correlation with disability [69].eMenyv only 3 of 10

studies that recorded grip or pinch grip strength presentecbdéiee and after treatment.
Furthermore, assessment of grip and pinch were often not standafdige strength is best
measured using a protocol such as that recommended by the Am8ocety of Hand

Therapists. A reliable assessment of grip strength is impddargpture clinical changes in
interventional studies.

Sensibility

Sensibility testing was mainly used to monitor complications sasdhadvertent nerve injury
[16,51]. Most authors assumed that participants had normal sensibftiye betervention,
with only one recording pre-treatment values. Although testing uSamgmes Weinstein
Monofilaments has been shown to be a superior measure of sensisidysment following
nerve injury than static two point discrimination [70], they were used in only one study.

Limitations of the review

Excluding articles not published in the English language may vl potential bias and
heterogeneity of studies precluded pooling of data for meta-aalj® inclusion of low
guality studies presenting retrospective data may be viewadiastation but an exclusive
approach would have resulted in an incomplete picture of current methods used.

Conclusions

Studies to date on the outcomes of treatments for patients Wittwr® heterogeneous and of
relatively poor quality. It is critical to achieve a consensegarding validated outcome
measures to monitor disease progression and treatment successler to enable
comparisons between treatment modalities. Subtle deterioration naf fuenction with
functional adaptation in patients with DD over time makes this exngithg. Therefore, it is
important to use measures that accurately assess global andidabdity in a sensitive and
specific manner in order to successfully evaluate any chanigend function as a result of
intervention. Change in hand function is best assessed by a combiigphysical measures
and questionnaires [71]. DD can affect multiple digits of the saamel but can also occur
bilaterally so comparison with the contralateral hand is notyalvpssible. Inclusion of
more than one hand or finger per patient and patient drop out resultiagying numbers at
follow-up represent possible sources of bias.

Based on our findings we recommended the use of a regionispg@stionnaire such as the
MHQ and a validated disease specific PROM like the URAM. éfulsaddition would be
designation of tasks important to each patient and indicating oear Iscale the degree of
difficulty before and after treatment. Patient satisfactlooutd be assessed using a valid and
reliable questionnaire such as the Picker questionnaire [72] or. PBR)ical measures of
joint ROM, grip and sensibility should be included, with ROM measuréordend after



treatment using a standardised protocol. We recommend recordingremeast of active
flexion and extension of each joint and including whether an apparenfléxezh deformity
of the PIPJ can be overcome with passive flexion of the MCPJ. sBapgth should be
measured using a validated instrument, such as the Jamar dynamawcwmrding to a
standardised protocol. Assessment of sensation using Semmes WeMst@filaments
should be used to monitor complications.

Hand function may also be compromised by recurrent disease. Sagedtlfollow-up

assessments may differ between surgery and other less invawentions but final
follow-up time should be standardised to capture recurrence and unddrstanicis affects
function [73]. Following needle fasciotomy and collagenase injectitialiimprovement in
range of motion and satisfaction may compare favourably with sungéhg short-term but
recurrence may compromise function and satisfaction in the long-term.

A comprehensive and consistent approach will enable the developmentoblist and

reliable evidence base upon which to base best clinical préstitiee treatment of patients
with Dupuytren’s Disease.
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