


Recurrence of Dupuytren’s contracture: A consensus-based definition

Introduction

Recurrencef diseaséollowing anytechniqueto correctthe contracture(s)s one of the major
setbackén thetreatmentof Dupuytren'sdiseas€DD). Sincepresentechniquenly treatthe
symptomsof this chronicand progressivaiseaseecurrenceovertime is inevitablein the
majority of patients.Thereforeassessmertf recurrenceratesis an essentiatlementin
describingand comparingthe efficacyof differenttreatmentoptionsfor DD.

Two separatsystematiceviewd 1, 2] haverecentlyidentified dire needfor consensusn
howto definerecurrenceof DD. Thislackof acleardefinition maypartly explainwhy re-
portedrecurrencaatesvaryfrom 0%to 1009%3x8]. In addition, we haveshownthatapplying
thedifferentdefinitionson asingledatasetanchangehe resultingrecurrenceratesfrom 2%
to 86%[1].

To obtainaninternationallyaccepte@ndwide supporteddefinition of recurrenceor DD,
aconsensuagreemenbasedn the experiencendknowledgeof aninternationalgroup of
renownedexpertds neededThereforethe goalof this internationalstudywasto developcon-
sensu®n asingledefinition of recurrenceof DD thatis applicablén clinicalandresearch
settings.

Methods

In this studyweusedthe Delphimethod,whichis designedo reachconsensubetweerindi-
vidualsusingquestionnaire-basesurveyg9]. This expert-basedonsensustudydid not
involve participationof studysubjectsuchaspatientsor non-patientvolunteersTherefore,
no institutional reviewboardapprovalwasneededor the presenistudybasedn locallaw.
Expertsn thefield of Dupuytren'sdiseas€¢DD) wereinvited to participatein our Delphi
study.To identify theseexpertsweselecteall clinical DD-relatedPubMedarticlesthat were
publishedbetweer2005and 2012 In addition, weusedthe articlesfrom our systematiceview
to identify expertsn thefield of DD [1]. Eitherthefirst or lastauthorof eacharticle,based

on thenumberof publicationsin thefield of DD, wasinvited to participate When multiple
expertavereidentified from the samanstitution, only the mostexperience@xpertwasinvited
to participate We excludedexpertghat did no longerparticipatein thefield, for exampledue
to retirement,or authorswho publishedonly asingleDD-relatedpaper.

In November2012 42 expertdrom ten countriesin four continentswereinvited to partici-
pate All expertsvereprovidedwith information on the Delphi studyaswell aswith adraft of
our systematiceview.FollowingDelphi guidelines51%agreements consideredconsensus.
Howeverweaimedfor aminimal of 70%agreementor consensuslheidentitiesof the other
participatingexpertswverenot disclosedo the expertsduring the process.

In thefirst round, expertavereaskedo scoretherelevancef four differentdimensions
of recurrenceo beincludedin asingledefinition of DD recurrencefirst two columnsof
Tablel) usingaO+10numericalscaleand multiple choicequestionsFor exampleyweasked
a0n ascaldrom 0to 10,howimportantisit to includethereturn of Dupuytren‘snodules
basedn palpationor visualinspectionin the definition of recurrence?After eachquestion,
the expertscouldaddacommentor explanation.

Thefirst two authorsanalyzedheresultsand discussedhe outcomeswith the other
authors.If 70%of the expertsscoredive or higher,theitem wasconsideredmportant for fur-
ther considerationThesancludeditemswerediscussednorein-depthin thefollowing
rounds.

In eachfollowing round, we providedfeedbacho the expertshy summarizingthe answers
on thepreviousround in combinationwith asynopsiof anonymousommentsAfter this
feedbackweaskedhe expertso answereachquestionagainon which consensugvasnot yet
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Table 1. Dimension s. The dimensions (numbered 1—4) were presented to the experts and the resulting consensus on each dimension is presented. The
last column shows the percentage of experts that agreed on each consensus or a range of percentages, when the outcome differed in more than one round of

the Delphi study.

Dimensi ons Consens us % Experts
Location of recurrence All treated joints 70%—-80%
2 Inclusion of nodules, cords and contractures 20° contracture, no modules or cords 86%
56%—60%
3 Baseline measurements and follow-up 6 weeks post treatment, 1 year post treatment 79%
86%
4 Patient characteristics & Patient-reported recurrence Excluded 75%

https://da.org/10.1371durnal.pon®164849.t001

reachedTopicson which consensugvasreachedverealsopresentedut only with the oppor-
tunity for the expertgo giveadditionalcommentsIf expertsdid not completeaprevious
round beforethe deadlinetheywerestill invited to the nextround.

Results

Twenty-oneexpertg64%)from 10countriesparticipatedn this study:7 from North-Amer-
ica,13from Europe and1from Australia.A total of four roundswereneededo reachconsen-
sus.Theresponseatevariedperround betweerthe 76%and 90%(Fig 1).

A first dimensionscoredby the expertavaslocationof recurrenceConsensusvasthat
recurrenceof Dupuytren'sdiseas€DD) shouldbelocatedin the operatedareaonly in order
to differentiaterecurrenceéfrom diseasextensiorto otherjoints. In addition, sinceDD can
affectmultiple joints, fingersand hands consensusvasthat recurrenceshouldbemeasuredn
alltreatedjoints, fingersandhandsregardles§ full extensionwasreachedluring treatment.
Expertsalsoreachedconsensuthat all treatedjoints shouldbescoredndividually to countas
arecurrenceate(Tablel).

The seconddimensionwaswhetherarecurrenceshouldbeassessdohsedn the presence
of nodulescordsand/orjoint contracturesExpertsagreeddD nodulesand cordsshouldnot
beexplicitlytakeninto accountandfurthermorearecurrentjoint contractureof atleast20
degreedn onejoint isneededor arecurrence.

A third dimensionwasthetiming of baselineneasurementandfollow-up. Expertsagreed
recurrenceshouldbemeasuredtoneyearpost-treatmentand shouldbecomparedo abase-
line measuremeniConsensusvasthatintra-operativemeasurementshouldnot beusedasa
baselinevalueand,therefore an assessmeist six weeksaftertreatmentwasselectedsabase-
line. Sinceit is presentlyunclearfrom literaturehow recurrencedevelop®vertime, experts
agreedo recommendyearlyrepeatedneasurement&henfeasible.

A fourth dimensionconsistef scoringpatients'characteristicssuchasdiathesisand
patientperceptionof recurrenceAlthoughit is clearthat diathesishasa significantinfluence
onrecurrencethe expertsagreedhatinformation on diathesishouldnot beincludedinto
thedefinition, althoughit shouldbescoredn everystudy.The expertsalsoagreedhat, while
patient-ratednformation aboutrecurrencecanberelevantjt shouldnot beincludedin asin-
gledefinition of recurrenceof DD.

After thelastround, all 21 expertsagreedo definerecurrenceof Dupuytren'sdiseaseafter
treatmentas‘an increase in joint contracture in any treated joint of at least 20 degrees at one
year post-treatment compared to six weeks post-treatment”. Additionally, althoughnot part of
thedefinition, the expertsadvisedhe communityto 1) conductstudieshat repeatmeasure-
mentsyearlyto studythe developmenbf recurrenceand2) measurendreportrecurrence
ratesfor all treatedjoints individually (Table2:implementationof the definition).
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First Round

43 experts from 10 countries on 4 continents

Asia (JPN), Europe (BEL, DEU, FRA, GBR, NLD, POL, SWE), North America (USA), Oceania (AUS)

v v

21 experts from 9 countries on 3 continents

Europe (BEL, DEU, FRA, GBR, NLD, POL, SWE),

22 experts
North America (USA), Oceania (AUS)

did not respond and were excluded
responded to a computer-based questionaire

containing 14 questions about 4 different
dimensions

Second Round

19 experts responded to a computer-based questionaire

containing 7 questions about 3 different dimensions

v
Third Round

16 experts responded to a computer-based questionaire

containing 6 questions about 2 different dimensions

v

Fourth Round

16 experts responded to a computer-based questionaire

containing 3 questions about 2 different dimensions

All 21 experts agreed to the final definition

Fig 1. Flow diagram. Figure showing shows the number of experts who were included in the study rounds
and their country of origin.

https://dbi.org/10.1371durnal.por.0164849.90L
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Discussion

Sincethe presentackof aconsensufor recurrenceof Dupuytren'sDiseasenakeit impossible
to compareresultsbetweerdifferentstudieswe conductedhis internationalstudyto obtain
consensusn auniversaldefinition for recurrenceof DD aftertreatment.Basedn this,we
proposeto definerecurrenceof DD aftertreatmentas‘an increase in joint contracture in

any treated joint of at least 20 degrees at one year post-treatment compared to six weeks post-
treatment

Thedefinition establisheth this studywasobtainedby evaluatiorfour differentdimen-
sionsof recurrenceThefirst dimensionwaslocationof recurrenceConsensusvasthat only
the operatedor treatedareashouldbeconsideredandthat all treatedhands fingersandjoints
shouldbeincludedto calculataecurrencerateswhich allowto distinguishrecurrence(in the
samearea)from diseas@xtension(outsideof thetreatedarea).n addition,althoughaddi-
tional measuresuchasatotal passivextensiordeficit (TPED) canalsobeof value consensus
wasthatindividual joint measurementshouldbeusedprimarily. Oneexpertstated: TPEDis
measuredvhile all joints arebeingsimultaneouslypassivelgxtendedAs suchiit represents
fixedjoint contracturesThiswill yield adifferentmeasurementhanthe sumof measure-
mentsmadeof individual joint passiveextensionwhile the proximaljoint or distaljointsin
that sameray areallowedto flex.' Furthermore adisadvantagef a TPEDis thatit includes
non-affectedoints and newlyaffectedoints (diseas@xtension)creatingpossiblealse-posi-
tiverecurrencaates.

A seconddimensionconsideredncluding palpablenodules palpablecordsandcontrac-
turesin the definition of recurrenceThe expertsunanimouslyagreedo includeincreaseof
contracturein the definition of recurrenceFurthermore theyagreedo excludenodulesand
cords.Theangularthresholdfor the contractureto beconsideredarecurrencevassetat 20
degreesThereweretwo reasongor thisthreshold.Firstly,inherentmeasuremengrrorsof
goniometryareapproximately5+10degreesndthereforealargerthresholdis needed10].
Secondly15+20degreess oftenconsideredanindication for anewintervention,for example
in the HuestonTable-toptest[11].

Theexclusionof the presencef nodulesand cordsin the definition wasmore controversial
in our groupof expertsWhile the main reasorto includepalpablenodulesand palpablecords
in the definition wasthatreappearingnodulesandcordsarethe earliessignsand oftenthe
causef recurrencethe majority of the expertanentionedthreemain reasongo excludepal-
pablenodulesand palpablecordsin the definition. Firstly,nodulesand cordsby themselves
veryseldomcausenydisability,or requiresurgicatreatment.Secondlyminimal invasive
techniquesaremeantto disconnecDupuytrentissuethat formscordsor nodulesHowever,
thesecordsandnodulesareleftin placeduring thesetechniqueg5, 12]. This makest difficult
to identify newlyformednodulesand cordsbecauséhe old onesremain.Thirdly, it is chal-
lengingto reliablyidentify the presencef nodulesand cordsin the presencef post-surgical
scarring.

A third dimensionconsiderediming of baselineandfollow-up measurement&onsensus
wasto performbaselineneasurementat sixweekgosttreatment,mainly becausexperts
concludeahatwoundhealingtakestime following surgery Furthermore handfunction will
return in approximatelytwo to four weeksandit alsohasbheendemonstratedhattheresultsat
sixweekgosttreatmentwerebettercomparedo one-weekposttreatment[13, 14]. Therefore,
sixweeksvasconsideredafirst time-point evaluatiorfor treatmentsuccesslhefollow-up
time wasmore controversialExpertsmentionedfrom aclinical point of view,longerfollow-
up measurementmight expressnore preciseljthe amountof recurrenttreatmentshatare
neededHowever from aresearctperspectivea one-yearfollow-up mayalreadyexpresshe
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main differencedbetweertechniquesOneexpertstated: recurrencgrogressewith time. But
this progressioris non-linear.Either our scientificcommunity developstandardizedime-to-
recurrencecharts,or weall decideto evaluatall patientsat agivenpoint in time.' After four
rounds,consensus/asto measureecurrenceafteroneyear.ln addition,the expertsadvised
yearlyrepetitionof measurements studieshat covermultiple follow-up yearssincemore
knowledgds needecbn how recurrenceprogressesvertime.

A lastdimensionincludedpatientcharacteristicand patients'perceptionConsensusvas
that patientfactors(e.g.diathesistanpredicttherisk of developingecurrencebut arenot a
characteristiof recurrencdtself[15]. Thereforejt wasexcludedIn addition,while all experts
concludedhat patients'perceptionis veryimportant [16], it wasalsoexcludedOneexperts
stated whilewe canpatourselve®n the backfor agreatrangeof motion improvement,or feel
wedid not achieveour goal,the patient'sown perceptionis the bottom line of whatmatters
themost.Unfortunately,wedo not haveveryobjectivemeasuregof subjectivamprovement)
andanymeasurewill beinvariablyaffectedy factorsunrelatedto the medicaltreatmentdeliv-
ered'.Sincethereareno objectivemeasure$o measureatients’perceptionaboutrecurrence,
it is not includedin this definition.

Our studyhasanumberof weaknessemnd strengthsFirstly, only the minimal amountof
expertgenerallyassumedo beneededor a Delphistudyparticipatedin our study[9]. Unfor-
tunatelytheinvited expertsfrom the Asiancontinentdid not respondandarethereforenot
representedh this Delphi study.However all respondedexpertsepresentountriesfrom all
overtheworld andareclearlyrenownedin thefield. Expertscompletedall roundswith an
averageesponseateof 80%and,at the endof the processall expertsagreedn thefinal defi-
nition of recurrenceSecondlythis Delphi studywasconductedwith computer-basedues-
tionnaires.A disadvantagef this methodis thatit lacksthe ability to stimulatediscussiorand
canleadto misinterpretationof commentsgivenby expertsOn the otherhand,computer-
basedjuestionnairesillowanonymougesponsefrom the expertsandthusavoidingpossible
peer-pressuré third limitation wasthat the goniometricmeasuremenprotocolneededor
this definition wasnot part of the Delphi consensusounds.To our knowledgeaninterna-
tionally recognizedyuidelinefor measuringoint angleis presentlylacking.ln our experience,
mostresearcherandcliniciansmeasurgoint angledorsally[17]. As someof the expertsas
wellasareviewerof this manuscripthavecorrectlynoted,it isimportantto control for the
adjacenjoints whenmeasuringa specifigoint, especiallyvhenacord spansmultiple joints.
Fortunately sincethe presentdefinition is basedn achangén joint angleof time, differences
betweergoniometricmeasurementechniquesnayleadto differentabsoluteanglesput
differencemaybemuch smallerwhenanalyzinghe changen joint angleovertime. A final
limitation is thatwhile our goalwasto obtainoneclinically relevantand easilyapplicabledefi-
nition for recurrenceof DD aftertreatment,it maynot bepossibleo reflectthe complexityof
recurrenceof DD in this singledefinition. Table2 showsan exampleof how atypicaldataset
from aclinical studyshouldbeinterpretedto calculatearecurrenceate.Fromthistable,it is
alsoclearthatthis singlerecurrenceratedoesnot capturethe complexityof the data.There-
fore,wedo not advocateesearcher® only usethis singlemeasurebut wedo advocatehisis
theminimal measurdo report. Additional secondaryneasuresnaybeneededo alsodescribe
thepresencefthediseaser diseasextensionfor examplehe presencef palpablenodules
andcords.Also,in additionto usingathresholdfor recurrenceit couldalsobevaluableo
describehe averagehangdn joint anglebetweerbaselineandfollow-up or to reportrecur-
rencerateperjoint separately.

In conclusionwe presentauniform definition thatfor thefirst time allowscomparison
betweerfuture studiestherebyimprove our understandingof the effectivenessf different
treatmentmethods.
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Table 2. Example s of recurrence s. Table showing a fictitious cohort of Dupuytren’s patients and shows when recurrence has occurred by using the consen-
sus definition. It also shows the recurrence rate that should be described in the paper.

Patient

1

https://da.org/10.137 1§urnal.pon®164849.t002

Hand

Left

Right

Left

Right

Left

Left

Joint

MP 4
MP 5
MP5

PIP
5

MP 5

PIP
5

MP 4
MP 5

PIP
5

PIP
5

MP 3
MP 4
MP 5

PIP
5

Extension de®cit prior Extension de®cit 6 weeks Extension de®cit 1 year Recurren ce (Yes | Recurrenc e rate
treatment (degrees) post treatment (degrees) post treatm ent (degrees) / No) (%)
60 10 10 No 5/14
75 0 20 Yes joints =36%
20 0 0 No
90 40 60 Yes
30 10 15 No
80 20 35 No
10 0 10 No
15 0 15 No
40 0 20 Yes
90 10 25 No
60 10 30 Yes
40 0 15 No
30 0 15 No
60 5 25 Yes
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