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AbstractStudy

design:

Aretrospectivestudyofallscaphoidnon-unionstreatedwithpercutaneousscrew

fixationattheRosebankHospital.

Background:

TheScaphoidplaysakeyroleinthestabilityofthewristjoint,itactsasa strutbridging

bothcarpalrowsandisthereforecontinuouslysubjectedtoshearingandbending

forces.

Scaphoidfracturesoccurcommonlyininjuriesinvolvingthewristjoint.Thesefractures

accountfor60-70%ofallcarpalbonefracturesandthesemostlyoccurinyoungmen.

Non-unionoccursmostcommonlyinmiddle thirdfractures.Thebonytrabeculaeare

thinnestatthescaphoidwaistandthereforemostfracturesoccuratthisregion.

The currenttreatmentmodalityforscaphoid non-unions is open reduction,bone

graftingandinternal fixation.Few reportsofpercutaneousfixation withoutbone

graftinghaveemergedasatreatmentmodality.
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Objective:

Todeterminethetreatmentoutcomeandtimetounionofscaphoidnon- unionsfixed

withapercutaneousscrew.

Methodology:

Thisstudywasahospital-basedretrospectivestudyusingsixmonth–followupx-rays

ofallpatientstreatedwithpercutaneousfixationusingaHerbertscrew forscaphoid

non-unions;during theperiod covering 2010 to 2014. Thefinaloutcomeof

radiologicalunionatsixmonthspostfixationwasrecorded.

Results:

Therewere19patients(13malesand6females)includedinthestudy.Theaverageage

ofthepatientswas41years(range18–72years).

Theapproachusedwasdorsalinallcases,17patientshadachievedunionatsix

months,onepatienthadpersistentnon-unionandonewaslosttofollow-up.There

werenoseriouscomplicationsrecorded.
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DiscussionandConclusion:

Thecurrentstudyshowedasuccessfulunionrateof94.7% forscaphoid fractures

treatedwithapercutaneousapproach.Thisiscomparabletothe mean100%success

ratesachievedbyFinsenandKrimmer(1999)using openreductioninternalfixation

andbonegrafting.

Inconclusionthepercutaneousapproachisaminimallyinvasiveapproachshowinglow

morbidityandisthusrecommendedasatreatmentmodalityforscaphoidnon-unions.
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1.IntroductionandLiteraturereview

A large surface area ofthe scaphoid is covered by cartilage therefore limiting

ligamentousattachmentandvascularsupply1.Thescaphoidplaneistilted both

volarlyandradiallywithrespecttothecentralforearm axis;addingto thecomplexityof

surgicalmanagement1.

TheprimarybloodsupplytothescaphoidisviatheRadialartery.80% oftheblood

supplytotheproximalpolearisesfrom branchesrunningalongthe dorsalridgewhile

therest(20%)viavolarbranches2.Thedorsalbranchesenteralongthescaphoidwaist

thereforefracturesoccurringinthisregionincreasetheriskofosteonecrosis.Factors

associatedwithincreasedriskofnon-unionare3:

 Inadequatebloodsupply

 Displacement>1mm

 Intrascaphoidangle>45degrees

 Heighttolengthratio>0.6

 Delayedtreatment

 Displacement

 Instabilitysecondarytoligamentinjury
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Theriskofdeveloping posttraumaticarthritisinuntreated non-unionshavebeen

reportedtobeashighas100%4,15.Furthermore,patientswith untreatednon-unions

havereducedwristmobilityandweakness.Surgicalstabilisationisassociatedwith

improvedpainrelief,improvementinwristfunctionandthispreventsthedevelopment

ofposttraumaticarthritis5.

Theclassificationsystem thatisusedtodefineanon-unionisbasedona system by

SladeandDodds57asshowninTable1.1below.

Table1.1:Classificationofnon-unionsasdefinedbySladeandDodds57.

Grade Category Characteristicsof ScaphoidNon-Unions.

1 Delayed

presentation

Scaphoidfractureswithdelayedpresentation(4-8weeks).

2 Fibrousnon-union Intactcartilaginousenvelope,minimalfracturelineatnon-

unioninterfaceandnocystorsclerosis.

3 Minimalsclerosis Boneresorptionatnon-unioninterface<1mm withminimal

sclerosis.

4 Cystformationand

sclerosis

Boneresorptionatnon-unioninterface<5mm,cystformation

andmaintainedscaphoidalignment.

5 Cystformationand

sclerosis

Boneresorptionatnon-unioninterface>5mm and

<10mm,cystformationandmaintainedscaphoidalignment.

6 Pseudoarthrosis Separate bone fracture fragments with profound bone

resorptionatnon-unioninterface.Grossfragmentmotionand

deformityisoftenpresent.
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Scaphoid non-union is defined radiologicallybythe presence ofcystic formation,

sclerosisandboneresorption.Thediagnosisofnon-unionscanbemadeusingplain

radiography,Computerisedtomography(C.T),Magneticresonanceimaging(M.R.I)and

bonescans.C.Tscansaid in surgicalplanning(usingtheintra-scaphoidangleand

heighttolengthratio)whereas

M.R.Iisusedtoassessviabilityofthefragmentandevaluatesnon-unionasevidenced

bydecreasedsignalintensityintheproximalpolefragment7. Bonescansaremainly

usedinacuteinjuriesbuttoalesserextentcomparedtoM.R.IandaC.Tscans;however,

theymayobjectivelyhighlightthearea ofnon-union8.

Thenon-operativemanagementofscaphoidnon-unioninvolvescastingforprolonged

periodsandisreservedforstablefractureswithnocollapse.Non-operativetreatment

isassociatedwithdecreasedqualityoflife anddecreasedrangeofmotion9,10.Faster

recoveryhasbeenreportedwithsurgicaltreatmentcomparedtocastimmobilisation11.

Electricalstimulation hasbeen used asa method ofnon-surgicaltreatment for

scaphoidnon-unions12.ResultspublishedbyFrykmanetal.(1986)13showedsuccessful

outcomes with pulsed electromagnetic therapy.A follow-up study using pulsed

electromagnetictherapyhowevershowedadecrease intheoverallsuccessrateand

outcomes14.
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Fewnon-unionsremainstable,non-displacedandfreeofarthritisaftertenyears.Ruby

etal.(1985)15reviewed56scaphoidnon-unionsandshowed that97percentof

patientsdevelopedosteoarthritis,thoughthismaynotbepainful.

Surgicalinterventionhasbeenproposedforgrosslydisplacedfractures,younghealthy

patientsandinjuriesassociatedwithligamentousinstability.A varietyofoperative

techniquesareavailabletoaddressscaphoidnon-unionsandtheseincludetheuseof

Compressionplates16,Kirschnerwires(K-wires)andHerbertScrews17.

K-wirefixationensuresrotationalstability;howevertheapplicationofK- wirescan

onlybeachievedviaanantegradefashion.Theuseofthisapproachrequiresprolonged

immobilisation,cancauseskinirritationandrequiresasecondprocedureforremoval17.

Christodoulouetal.(2001)showedthatK-wirefixationachievedlowerunionratesand

requiredprolongedimmobilizationcomparedtoscrewfixation17.

Thescaphoidcanbesurgicallyapproachedthroughavolarordorsaltechnique18.A

dorsalapproachiscommonlyusedwithfixationusingascrew orpin19.Withadorsal

approachthewristishyperflexedandthescrewisinsertedacrossthedorsalaspectof

thecapsule.Complicationsassociated withthisapproachincludefailureofthescrew

tocapturethedistalfragmentandguidewirebreakageintra-operatively20.Thevolar

approachiscarried
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outwiththewristinfullextensionorinneutral21;thedifficultybeingthat the

trapezium hindersguidewireinsertion.Theuseofthisapproachmay resultin

damagetothescapho-trapezoidaljointandsubsequentosteoarthritis22,23,24.

Openreductionandfixationusingaplatesystem hasbeenusedforthe treatmentof

scaphoidnon-union16.Complicationsareassociatedwiththe needforremovaland

impingement.

Mc.Laughlin(1954)25wasthefirsttorecommendopenreductionandscrewfixationfor

thetreatmentofscaphoid non-unions.Streli(1970)26wasthefirsttodescribetheuse

ofpercutaneousscrewfixationforacutefracturesofthescaphoid.HerbertandFischer

(1984)27laterdescribedtheuseofthe Herbertscrewinthefixationofscaphoidnon-

unions.

The Herbert screw has been successfully used to treat acute scaphoid

fractures28,29,30,31.Biomechanicalimprovements have made this an

attractiveapproachtotreatscaphoidnon-unionsasthe screwprovidesa stableand

compressiveconstruct.Overtimedifferentscrew designs have beendeveloped:

Associationforthestudyofinternalfixation(A.S.I.F)cancellousscrew andHeune

screw.Biomechanicalstudieshaveshowndifferentreportswithregardstofixation

capabilitiesandsize32,33,howeverthereisnodifferenceintermsofthecompression

achievedatthefracture
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siteandstabilitywhencomparingtheArbeitsgemeinscaftfürosteosynthesefragen(AO)

screwtotheHerbertscrew17.

TheuseofpercutaneousHerbertscrewshassuccessfullybeenusedtotreatscaphoid

non-unions10,34,35,36,37.TheadvantageoftheHerbertscrew isthereducedincidenceof

impingementandearlyrangeofmotionhowever,difficultywithcentralscrewplacement

hasbeendocumented38.

RecentlyVascularisedbonegraft39,40hasbeenusedinanattempttoreducetheperiod

ofimmobilisationandimproveunionrates.Authorshavereportedunionratesofupto

100percentwithvascularisedbonegrafts41,42,43.Complicationsassociatedwiththeuse

ofvascularisedbonegraftinclude graftextrusion,prominentmetalwork,andfailure

ofthegrafttotakeduetoalackofsurgicalexpertise44.

Thecurrentmanagementofscaphoidnon-unioninvolvesopenreductiondebridement

andbonegraftingandthishasbeenapopularmethodof treatmentofscaphoidnon-

unionswithhighsuccessrates45,46,47,48.

Minimallyinvasivefixationhastheadvantageofashort immobilisationperiodand

fasterrecoverytime49.Percutaneoustechniquescanavoidthemorbidityofanopen

approach.

Scaphoidnon-unionshavebeentreatedusingapercutaneoustechniquebyavarietyof

authors50,51,52,55.Capoetal.(2011)50described12caseswith

establishedscaphoidwaistnon-unionswithoutcollapsethatweretreated
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percutaneouslywithoutsupplementarybonegrafting;11ofthe12fracturesunited

successfullywithunionachievedatanaverageoffourmonths.

Mahmoudetal.(2011)35reviewed27patientswithestablishednon-union andshowed

thatregardlessofthesizeofthegap,undisplacedfracturescanhealwithoutbone

graftingprovidedthatmechanicalstabilisationandcarpalalignmentismaintained.

Theyalsoshowedthatthedelaybetweeninjury andfixationratherthanthesizeof

thegapwasthedeterminingfactorinthetimetounion.

Usingarthroscopy,Slade etal.(2011)51lookedatfifteenpatientswitha fibrousunion

ornon-unionofthescaphoidtreatedusinga dorsalpercutaneousfixationtechnique

without bone grafting. Patients had computedtomographyscans4–6weeks

postoperativelyand thereaftereverysixweeksuntilunionwasachieved.Allfractures

healedwithoutcomplicationsatanaveragetimeof14weeks.

Kim etal.(2010)52treated12patientswithdelayedunionofthescaphoid waistusinga

volarpercutaneousapproach;allfracturesunited uneventfullywith a mean DASH

(Disabilitiesofthearm,shoulderandhandscore)score of9.

Numeroustreatmentmodalitiesareavailableforscaphoidnon-unions,eachwithunique

success,failureandcomplicationrates.Irrespectiveofthemethodchosen,theaim isto

achieveastablefixation,correctresidualdeformityandpreventthedevelopmentof

arthritis.Nonoperativetreatment
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intheform ofcastingisatediousprocessthatrequiresfrequentpatientfollow-up,as

wellastheneedforprolongedcastingwhichleadstoahigherriskofjointstiffness.

Despitethismethodbeingatediousprocess,itisappropriateforpatientswhocannot

undergosurgery10.

Surgicalfixationhasadoptedvariousformsoffixationdevicesandtheuseofbone

grafting.Whatisrecommendedisinternalfixationwithorwithouttheuseofbone

graftingtoachievefasterunionratesandpreventprolongedimmobilisation11.

Itisimportanttobearinmindthattheoutcomesoftheproceduresdescribedweredue

totheproceduresbeingperformedby experiencedseniorauthorsandaretherefore

difficulttoreproduce35.

Percutaneousscrewfixationwithoutbonegraftingisarelativelyreproducibleprocedure

intermsofoutcomesandcomplications,butalearningcurveistobeexpectedwith

regards to centralscrew placement.However,outcomes are favourable and

reproducible35.

1.2 StudyJustification

Thecurrentlyacceptableandrecommendedtreatmentmodalityforscaphoidnon-union

isopenreductionandinternalfixationwithbonegraft.Open procedures pose a risk

ofdamagetothetenuousbloodsupplyofthe
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scaphoid.Anopenprocedurealsorequirescarpalligamentdivisionfurtheraddingto

carpalinstability.

Complicationsassociatedwithbonegraftingsuchas donorsitemorbidity andinthe

caseofvascularisedgrafts;specialexpertiseandinstrumentationaresomeofthe

majordrawbacksto open reduction and bone grafting.A percutaneousapproach

withouttheuseofbonegraftingprovestoovercometheseproblemsandprovidea

cheaperalternative.

1.3 ResearchQuestion

Canpercutaneousscrewfixationsuccessfullybeusedtoachieveunioninscaphoidnon

-unions?

1.4 Objectives

Theprimaryobjectiveofthestudywastodeterminethetreatmentoutcomeofscaphoid

non-union using percutaneous screw fixation.The secondary objective was to

determinethetimetounion.



10

Chapter2-Methodology

Thiswasashorthospital-basedretrospectivestudy.Patientsdiagnosedwithanon-

union,surgicallyfixedwithapercutaneousscrew from January2010 toDecember

2014attheRosebankClinicHospitalformedthestudypopulation.

Nineteenpatients,who satisfied theinclusioncriteriaoutlaidinTable2.1, were

identifiedandhadtheirsixmonthfollowupx-raysretrospectivelyreviewed.

The procedure was carried outbya single seniorsurgeon.The procedure was

performedwiththewristinextensionandaminivolarincisionwas used.Under

fluoroscopyaguidewirewasplacedcentrally,andaHerbert screw wasinserted

perpendiculartothefracture.Immediatepost-operativex-rayswerereviewedtoconfirm

centralplacementandcompressionacrossthefracturesite.

Furthermore,thefollowinginformationofeachpatientwascollectedfordataanalysis:

age,mechanism ofinjury,andsixmonthpost-operativex-rays.

Thefiles,pre-andpost-operativex-raysoftheenrolledparticipantswerereviewedfor

time to union and successfulunion following post-operative fixation.Union was

determinedbasedontheformationofnewbone,aswellasobliterationofthefracture

line
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Table2.1:Patientselectioncriteria

Inclusioncriteria:

 Patients≥18years

 Scaphoidfractureswithradiologicalfeaturesoftype2,3,4and5

accordingtoSladeandDodds57classification

Exclusioncriteria

 Fracturesnotfittingthecriteriaofnon-unionaccordingtoSladeand

Dodds57classification.

 PresenceofPseudo-arthrosis(SladeandDoddstype6)
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2.1Surgicalprocedure

Avolarsurgicalapproachwasusedinallcases.Theprocedure was performedunder

generalanaesthesia.Withthewristinextensionastabincisionwasmadejustdistalto

thescaphotrapezialjoint.Aguidewirewasadvancedthroughthetrapezium into the

scaphoid ensuring centralplacementwithintheproximalpoleofthescaphoidinall

views.

Withtheguidewireintheoptimalpositionalargercannulateddrillbitwasusedtobore

throughthetrapezium toallow easierpassageofthescrew intothe scaphoid.A

secondappropriatelysizedcannulateddrillwasadvanced overtheguidewireintothe

scaphoid,andan appropriatelysized miniAcutrakheadlesscannulatedcompression

screwwasinserted.

Thehandwasplacedinathumbspicasplintthatwasremovedattwoweekspost-

operativelytoallow forwoundinspectionandsutureremoval.Thereafteraremovable

splintwasappliedforsixweeks.

Patientswerereferredtophysiotherapyforgentlerangeofmotionexercisesafter

removalofthumbspicaattwoweekspostoperatively,butwereinstructedtoavoid

contactsportsorfullloadinguntilthreemonthspostoperatively.

Finalradiographsweretakensixmonthspost-operativelyandbonyunion wasverified

bythepresenceofbonytrabeculaeacrossthefracturesitein fivescaphoidviews.



13

Agedistribution
6

5

4

3

2

1

0

15-2020-2525-3030-3535-4040-4545-5050-5555-6060-6565-7070-75

Age(years)

N=18

Chapter3-ResultsandDiscussion

Therewere19patients(13malesand6females)withanaverageageof41years

(range18–72years)whowereincludedinthestudy(refertoFigure3.1).Therewere14

right-sidedfracturesand5left-sidedfractures(refertoFigure3.2).Themechanism of

injuryincludedfall(n=16),sportinginjury (n=2)andamotorcycleaccident(n=1)(refer

toFigure3.3).

Malepatientsaremorelikelytosustainascaphoidfracturewithinjuriesto thewrist

fracturecomparedtotheirfemalecounterparts’(M:F-3:1).

Seventeenpatientshadachievedunionatsixmonths,onepatienthad persistentnon-

unionandonewaslosttofollow-up.Therewerenoseriouscomplicationsrecorded.

Figure3.1:Agedistribution.Patientswereagedbetween18and72years(average41

years).

F
re

q
u

e
n

c
y



14

Mechanism ofinjury
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Figure3.2:Handdominance.Fourteenpatientssustainedafractureonthe righthandand

wererighthanddominant,whilefivepatientssustainedafracture onthelefthandandwere

lefthanddominant.

Figure3.3:Mechanism ofinjury.Sixteenpatientssustainedtheirinjuryfrom atrivialfall,

twoduringasportingactivityandonefrom amotorcycleaccident.

Handdominance

5patients

14
patients

Right

Left

N
u

m
b

e
r

o
f

p
a

ti
e

n
ts



15

Figure3.4:Maletofemaledistribution.Nineteenpatients(13malesand6females)

wereincluded

Figure3.5:6-MonthX-Rayfollow-up.Seventeenoutofeighteenpatients(94.7%)

achievedunionatsixmonths,onepatienthadpersistentnon-union
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3.1 Discussion

Percutaneousscrewfixationforthetreatmentofscaphoidfractureswasfirstdescribed

bytheGermanauthorStreli(1970)26.Apercutaneousapproach hasbeenshownto

reducecomplicationsandrecoveryassociatedwithopentechniques.

Bondetal.(2001)10showedpatientshadanearliertimetounion(7weeks vs12weeks)

andreturntowork(8weeksvs15weeks)whencomparingpercutaneousfixation

versuscastinginthemanagementofacutescaphoidfractures.

Haddad(1998)53showedinhisstudythatnonunionswithagaporstepof

<1mm canstillachievebonyunionprovidedstablefixationisachieved.Thiscompares

to thiscurrentstudywheretheselectedpatientsfallinginto group2,3,4and5

accordingtoSladeandDodds57classificationwentontoachievebonyunion.

Slade etal.(2008)51 and Geoghegan etal.(2009)55 recommended the use of

preoperativeCTscansforthedetailedassessment of non-unions.Howeverinthis

studyaclinicalassessmentofpersistentpainaroundthe wristjointaswellas

sclerosis,persistentfracturegapandcysticformationasevidencedbyplainx-rayfilms

wasusedtodefineanon-union;and thereafterlackofpainandtrabeculaeacrossthe

fracturegap provided sufficientevidenceforbonyunion atthesixmonth

postoperativereview.
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Screwplacementcanbecarriedoutviaadorsal18orvolar21approacheach ofwhich

hasitsadvantagesanddisadvantages20,22,23,24.Inthisstudythevolarapproachwasthe

preferredchoiceasitwaseasiertooutlinethebonyanatomyaswellasmaintain

alignmentduringfixation.

Inthecurrentstudy;seventeenofthenineteenpatients(89%)sustainedascaphoid

fractureafterafallontoanoutstretchedhand;andthiscompares toapublishedreport

byRadfordetal.(1990)34.

From theseriesofpatientsincludedinthisstudy,acorrelationcouldnotbefound

between theoutcomeaftersurgeryand themechanism ofinjury,asithasbeen

previouslysuggestedthathighenergyinjuriesaremorelikelytocausenon-union56.

Percutaneousscrew fixationwasperformedforpatientswhofellintothecategoryof

type2,3,4and5accordingtoSladeandDodds57.Theconsensusisthatthisapproach

whenusedwithoutbonegraftingyields higherratesofunioninnon-unionsfalling

intothesecategories.Otherauthorshavehadsimilarsuccessfulunionrateswhen

applyingthismodalityoftreatmenttothesecategoriesofpatients34,50.

Thehighrateofunionobservedinthisstudymaybeattributableto the propercase

selectionofpatients,asiscomparabletootherreportsinthe
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literature6,34,35,37,49,50Thisstudyhighlightstheimportanceof patientselectioninthe

applicationofthisprocedure6.

3.2 Limitations

Thelimitingfactorofthisstudywasthesmallsamplesizeused,aswellasasteep

learningcurvetoachievecentralplacementofthepercutaneouswireandsubsequent

screwinsertion.

Thistechniqueisalsolimitedtoaspecificsubsetofchronicnon-unioncasesand

cannotbeappliedtoallcasesofnon-union.

Patientsfounditdifficulttorecalltheexacttimingoftheinjurywhileothershadno

documentationintheirreports.Thismadeitdifficulttodeterminethetimefrom injury

tosurgery.Thispreventedusfrom makingaconclusiononwhetherthetimingfrom

injurytosurgeryplaysaroleinfracturehealingin anon-union.

A follow-up studythatincludesa largerpatientpopulation,aswellasfunctional

outcomesscores,wouldfurtherstrengthentheindicationsforpercutaneousscrew

fixationoveropenprocedures.
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Chapter4-Conclusion

Inthisseries,a95% unionrate,withalow morbidity,wasachievedwhen the

percutaneousminimallyinvasiveapproachwasused.Thereforeitisrecommendedasa

modality oftreatmentforscaphoid non-unions withoutradiologicalevidence of

pseudoarthrosis.
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APPENDIXA.EthicsApproval
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AppendixB1.Hospitalpermissionletter-Rosebank
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AppendixB2.Hospitalpermissionletter–CharlotteMaxekeJohannesburgAcademic

Hospital
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AppendixC

DataCollectionSheets

C.1 ARetrospectivestudyofpercutaneousscrewfixationforscaphoidnon-unions

DATACOLLECTIONSHEET(MMedProject)

Participantstudynumber:

Dateofoperation:

Twoweekfollowup:

Sixweekfollowup:Six

monthfollowup:

Complications:
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C.2 ARetrospectivestudyofpercutaneousscrewfixationforscaphoidnon-unions

DATALINKSHEET(MMedProject)

Studycode:

Forename:

Surname:

Age:

Sex:

Dateofoperation:Two

weekfollowup:Six

weekfollowupSix

monthfollowup:

Complications:
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Study
code Sex

operation
date

2-week
follow-up

6-week
follow-up

6-month
follow-up complications

Hand
dominanc
e

Mechanis
m ofinjury Age

P001 F 1/2/2012
Stitch
removal

Physio +
splinting union Nil R FOOSH 18

P002 M 23/2/2012
Stitch
remova
l

Physio
+
splinting

union Nil R FOOSH 18

P003 M 18/1/2011
Stitch
removal

Physio +
splinting union Nil R FOOSH 18

P004 M 6/7/2011
Stitch
remova
l

Physio
+
splinting

union Nil L FOOSH 33

P005 M 25/11/2011
Stitch
removal

Physio +
splinting union Nil R FOOSH 34

P006 F 24/4/2012
Stitch
remova
l

Physio
+
splinting

Non-
Union

Persisten
tnon
union

L FOOSH 35

P007 M 30/6/2013
Stitch
removal

Physio +
splinting union Nil R FOOSH 38

P008 F 8/1/2011
Stitch
remova
l

Physio
+
splinting

union Nil L FOOSH 38

P009 M 9/12/2013
Stitch
removal

Physio +
splinting union Nil R FOOSH 38

P010 M 25/11/2013
Stitch
removal

Physio +
splinting union Nil R FOOSH 41

P011 F 12/2/2013
Stitch
remova
l

Physio
+
splinting

union Nil R FOOSH 42

P012 M 20/05/2013
Stitch
removal

Physio +
splinting union Nil R FOOSH 42

P013 M 4/12/2012
Stitch
remova
l

Physio
+
splinting

union Nil R FOOSH 44

P014 M 8/10/2013
Stitch
removal

Physio +
splinting union Nil R FOOSH 46

P015 M 6/7/2010
Stitch
removal

Physio +
splinting union Nil L SI 46

P016 M 9/4/2011
Stitch
remova
l

Physio
+
splinting

union Nil L SI 52

P017 M 15/6/2012
Stitch
removal

Physio +
splinting union Nil R FOOSH 60

P018 M 24/8/2013
Stitch
remova
l

Physio
+
splinting

union Nil R MVA 64

P019 F 26/7/13
Lost to
followup R FOOSH 72

AppendixD.Dataspreadsheet.
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Abbreviations:

FOOSH:Fallontoanoutstretchedhand;MVA:Motorvehicleaccident;SI:Sportinginjury
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