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“ComparisonoftheSurgicalOutcomesofVariable-
AngleLockingCompressionPlatingandLigamentotaxisforintra-
ArticularDistalRadiusFractures: ARetrospectiveStudyataRuralTeachingHospita

linindia.”

Abstract

Background:Distalradiusfracturesarequitecommon,withanagingpopulation(duetoost
eoporosis)andanincreaseinoutdooractivity(higherenergyfractures)beingpossiblereaso
nsfortheincreasingfrequencyofsuchinjuries.Althoughmanydistalradiusfracturesaretrea
tedconservatively,around20percentofcasesrequiresurgery.Thesurgicalmanagemento
fdistalradiusfractureshaschangedoverthelast30yearsfromtheuseofcastimmobilizationt
ovarioussurgicaltechniques,someofwhichinvolvevolarlockingdevicesandexternalfixati

on.

Aim:Tocomparetheefficaciesofligamentotaxisandvariable-
anglelockingcompressionplatingforthetreatmentofintra-articulardistalradiusfractures.

Methodology:Ahospital-
basedretrospectivestudywasconductedamong40patientswhohadundergoneelectivelig
amentotaxis(groupA,whichconsistedof20patients)orvariable-
anglelockingcompressionplating(groupBwhichalsoconsistedof20patients)forintra-
articulardistalradiusfracturesattheDepartmentofOrthopaedics,R.L.JalappaHospital, Ta

maka,Kolar,Karnataka,India.

Results:Malesoutnumberedfemalesinbothgroups.Therewasastatisticallysignificantdif
ferencebetweentheconsideredvariablescoresémonthsaftersurgery.PatientsingroupA(
patientswhohadundergoneelectiveligamentotaxis)exhibitedbetteroutcomescomparedt
othoseingroupB(patientswhohadundergonevariable-

anglelockingcompressionplating).

Conclusion:Forcomminutedintra-articularandunstableextra-

articularwristinjuries,externalfixationandligamentotaxisyieldsuperiorfunctionalandanat
omicaloutcomes.Thefunctionaloutcomeoftreatingdistalradiusfracturesdependsonthec
oncomitantsofttissueinjuriesandarticulardamage,aswellasthedegreetowhichanatomic

alrepairofthearticularsurfaceissuccessful.
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Introduction

Comparedtounstableextra-articularfractures,intra-
articulardistalradiusfracturespresentamoresignificanttreatmentchallenge[1].Distalradi
aljointanatomicalrestorationservesasthebasisforsurgicaltreatment.Moststudieshavefo
undanegativeassociationbetweenradiographicarthrosisandoutcomes,whereassomere
portshavereportednone[2].Inlogicaltreatmentplanning,itisimportanttocarefullyevaluate
thedegreeofarticularsurfacedisplacementanddisruption;thestabilityandreducibilityofea
chfracture;andanyconcurrentinjurytosurroundingnerves,tendonsand/orcarpalstructure
s[2,3].

Theproximalradioulnarbones,theforearmbones,andtheinterosseousmembraneconstit
utethecomplexarticulationknownastheproximalradioulnarjoint,whichpermitstheforear

mtopronateandsupinate.Thejointisphysicallyandphysiologicallyrelatedto“theulnocarpa
ljoint.” Althoughtheycanoccurinisolation,distalradiusfracturesarefrequentlylinkedtoulna
rnerveentrapmentanddistalradialarterydamage.Acuteorchronicinstabilityandseveredis
talradioulnarjointarthritisarepossiblepresentations.Bothclinicalexaminationandanunde

rstandingofanatomyarenecessaryforthediagnosisandtreatmentoftheseconditions[4].

Becausethewristjointtransmitsloads,itiscrucialtopreserveitsanatomicalstructurethroug
houtsurgicaltreatment.Accuraterestorationoftheskeletalstructurebymeansofclosedoro
pentreatment,theidentificationandrepairofrelatedinjuries,andcloselymonitoredrehabilit
ationbylicensedtherapistsarethegoalsofoptimalcare[5,6].Clinicalconsequencesofdistal
radiusfractures,suchasdecreasedrangeofmotion,diminishedgripstrength,andradiograp
hicabnormalities,maynotalwayscorrespondtothepainanddisabilityoftheinjuredwrist[7].
Thetwomostusedsurgicalapproaches,namelyvariable-
anglelockingcompressionplatingandligamentotaxis,aswellastheirrespectivepostoperat
iverehabilitationregimens,differsignificantly. Currently,theliteraturedoesnotprovidesuffi
cientdatatodeterminewhetherexternalfixationorvolarlockedplatingproducesbetterresult
s;hence,thecurrentstudywasconducted[8]. Thisstudyaimedtocomparetheefficaciesoflig
amentotaxisandvariable-
anglelockingcompressionplatingtreatmentstrategiesforthetreatmentofintra-

articulardistalradiusfractures.



Methodology

Ahospital-
basedretrospectivestudywasconductedamong40patientswhohadundergonetreatment
forintra-
articulardistalradiusfracturesattheDepartmentofOrthopaedics,R.L.JalappaHospital, Ta
maka,Kolar,Karnataka,India.Thesepatientsweredividedintotwogroups: ThoseinGroup
A(20individuals)underwentelectiveligamentotaxis,whereasthoseinGroupB(20individu

als)weretreatedbymeansofvariable-anglelockingcompressionplate.
Samplesize

ThesamplesizewascalculatedusingOpen-
Episoftware(confidenceinterval=95%,power=80%,)andratioofpatientstreatedwiththeu
seofvariable-
anglelockingcompressionplatetothosewhounderwentligamentotaxistobe40.Thepatien
tswereclassifiedintotwogroups:GroupA(20)receivedligamentotaxis,whilegroupB(20)w
astreatedwithvariable-anglelockingcompressionplatingforintra-

articulardistalradiusfractures.

Afterobtaininginformationfrompatientmedicalrecords,allpatientswhohadundergoneele
ctiveligamentotaxisorvariable-anglelockingcompressionplatingforintra-
articulardistalradiusfractureswereretrospectivelyevaluated.Followingsurgery,allpatient
sweremonitoredforémonths,duringwhichtimetheirlevelofdiscomfort,gripstrength,wristr
angeofmotion,andactivitywererepeatedlymeasured.Thepatientswerethengradedusing
theGreenandO’Brienratingsystem.Ascoreoflessthan65wasregardedaslow,whilescore
sbetween65and79,80and89,and90and100wereregardedasfair,good,andexcellent,res
pectively.Beforethestudybegan,thelnstitutionalEthicalCommittee(IECnho527)gaveitsa

pproval.Weobtainedwritteninformedconsentfromeveryresearchparticipant.

MicrosoftExcelwasusedfordataentry,andtheStatisticalPackagefortheSocialSciencesv
ersion26wasusedforanalysis.MeanandSDwereusedtosummarizeallcontinuousvariabl
es.Fractionsandpercentageswereusedtosummarizecategoricalvariables.Attestwasus
edtocomparequantitativevariablesbetweenstudygroups,andusingthechi-

squaretest,qualitativefactorswerecomparedbetweentheresearchgroups.Apvalueofles

sthan0.05wasdeemedstatisticallysignificant.



Results

Mostofthestudyparticipantsfellintotheagegroup41—
50years.Onlyonepatientineachgroupwaslessthan20yearsold(Figurel).
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Figurel:Agegroup-wisedistribution

ThemeanageoftheparticipantsingroupAwas39.45years,whereasthatoftheparticipantsi
ngroupBwas43.4years.Inbothgroups,malesoutnumberedfemales.Overall,29participa
ntsweremaleandllfemales.Nostatisticallysignificantdifferencewasidentifiedbetweent

hetwogroupsintermsofmeanageorgenderdistribution.(Tablel).

Tablel.Comparisonofsociodemographicinformation

Variables GroupA GroupB Pvalue

Age(Mean +SD) 39.45 +13.8 43.4 49.9 0.345

Male 15 14 0.219
Female 5 6

Themeanpainscorebeforesurgerywas13.65forgroupAand13.5forgroupB.ThemeanGr

ipscorebeforesurgerywas15.4ingroupAand16.lingroupB.ThemeanROMscorebefore

surgerywas17.4forgroupAandl18.6forgroupB.Themeanactivityscorebeforesurgerywa

s18.5forgroupAand17.1forgroupB.




Finally,themeantotalscorebeforesurgerywas54.05forgroupAand55.4forgroupB.Nostat
isticallysignificantdifferenceswereidentifiedbetweenthescoresfortheinvestigatedvaria

blesforbothgroupspriortosurgery(Table?2).

Table2.ComparisonofGreenandO’Brienscoresbeforesurgeryamongbothgroups

Variables GroupA GroupB Pvalue
(Mean+SD) (Mean+SD)

Pain 13.65 +2.5 13.5+2.2 0.841

Grip 154 +2.1 16.1 +2.3 0.321

ROM 17.4 45.7 18.6 +6.9 0.552

Activity 18.5+3.8 17.1 +4.7 0.274

Total Score 54.05 +4.1 55.4 +5.9 0.406

Sixmonthspost-

surgery,themeanpainscoreforgroupAwas20.65,whereasthatforgroupBwas18.6.The

meangripscoreforgroupAwas22.6,whereasthatforgroupBwas17.1. ThemeanROMsco

reforgroupAwas27.4,whereasthatforgroupBwas23.4.Themeanactivityscoreforgroup

Awas28.1,whereasthatforgroupBwas25.4.Finally,themeantotalscoreforgroupAwas7

9.25,whereasthatforgroupBwas75.4.Statisticallysignificantdifferenceswereidentified

betweendifferentvariablescoresforbothgroupsofémonthspost-

surgery.PatientsingroupAachievedbetteroutcomesthanthoseingroupB(Table3).

Table3.ComparisonofGreenandO’Brienscores6monthsaftersurgeryamongboth

groups
Variables GroupA GroupB Pvalue
(Mean+SD) (Mean+SD)

Pain 20.65 +3.5 18.6 +2.1 0.0306

Grip 22.6 +2.1 171454 0.0001

ROM 27.4 +4.2 23.4 +3.7 0.0028

Activity 28.1+4.9 25.4 +6.1 0.013

Total Score 79.25 +3.3 75.4 +4.6 0.004
Discussion




Distalintra-
articularradialfractures,whicharesignificantlymorecommonthanunstableextra-
articularfractures,presentatherapeuticchallenge,andtheoptimalcourseoftreatmentrem
ainsunclear.Theevaluationtechniqueemployedmayhaveanimpactonpatientoutcomes.
Toeffectivelytreatthesefractures,medicalcarebeyondphysicalimpairmentandradiograp
hyisrequiredsincetheprognosismayalsodependonpost-fracturerehabilitation[9].

Theoperativemanagementofdistalradiusfractureswithopenreductionandinternalfixatio
nhassignificantlyimprovedsincetheintroductionofvolarlockingplates.Incasesofextra-
articularandsimpleintra-
articularfracturesthatmaybelessenedbyclosedmanipulation,restorationofanatomy,joint
congruity,andstabilityallowsforearlyfunctionalmobilization.Nevertheless,recentrando
mizedcontrolledstudieshavequestionedwhetherthereareclearfunctionalbenefitsoverm
oreconservativeapproaches[10,11].

Inarandomizedprospectivestudy,McQueenetal.[8]comparedtheeffectivenessofnonbri
dgingandbridgingexternalfixatorsinrestoringnormalanatomy,carpalalignment,andhand
functionforthetreatmentofintra-
articulardistalradialfractures.Bothduringthefirstanalysisandatone-yearfollow-
up,theauthorsfoundthatthepainoutcomemetricsforthebridgingandnonbridgingfixators
werecomparable.Atthefinalfollow-
up,therewerenostatisticallysignificantdifferencesincarpaldiscomfortbetweenthetwogro

ups.

Evidence-
basedmedicineindicatesthatuntiltheendoffirstyearpostsurgery,thereisnoappreciabledif
ferenceinpainlevelsbetweenpatientstreatedwithexternalfixationandthosetreatedwithcl
osedreductionandcasting[12].Thereisstilldisagreementoverwhichapproach(bridgingor
nonbridging)ispreferablefortreatingdistalradialfracturesusinganexternalfixator.

Atroshietal.[13]determinedthatnonbridgingexternalfixationwasmoreeffectiveinpreservi
ngradiallengthbuthadnoclinicallysignificantbenefitoverwrist-
bridgingfixation.Intheirresearch,Huangetal.[14]treated70casesofintra-
articulardistalradiusfractureswithclosedreductionandexternalfixationusingextremelys
mallAOexternalfixators. Theauthorsproposedthatbridgingexternalfixationisamoresuita
bleandreliablemethodthannonbridgingfixationforthetreatmentofintra-

articulardistalradialfractures.Theyconcludedthattherigorousfixationandcautious



reductionachievedthroughtreatmentusingasmallAOexternalfixatorwereprimarilyrespo
nsibleforthegoodfinalclinicaloutcomesobservedintheirtrial.

Throughprospectivecohortresearch,Grewaletal.[15]aimedtodeterminetheassociationb
etweenpainandage,gender,comorbidity,educationalattainment,andcompensationclai
ms.Thisstudyalsoinvestigatedthecorrelationbetweenradiologicalandclinicalresults.Th
eauthorsfoundnoevidenceofasignificantrelationshipbetweenbaselinepatientcharacteri
sticsandextra-

articulardistalradialfractureinjuriesorthelikelihoodofpainandimpairmentoneyearaftersu
rgery.

Rosentaletal.[16]comparedthefinaloutcomesofpercutaneousK-
wirefixationwiththoseofunstablecomminuteddistalradialfracturestreatedbyopenreducti
onandinternalfixationusingvolarplates.Theauthorsfoundnoappreciablevariationinthere
sultsbasedonthethebasedonthescoresfordisabilitiesofthearm,shoulderandhand.Howe
ver,theyconcludedthatvolarplatescouldhastenthehealingprocessfordistalintra-

articularradialfracturesinpatientswhorequirearapidreturntofunctionafterinjury.
Limitations

Thepresentstudyfocusedonasmallgroupofpatients. Therefore,amulti-
centriclongitudinalstudywouldberequiredtoallowforgeneralizablefindings.Inthepresent
study,nofollow-upwasdone,sothelong-

termcomplicationsoftheinvestigatedtreatmentsandpatientprognosisremainunknown.
Conclusion

Superiorfunctionalandanatomicaloutcomescanbeachievedwithligamentotaxisandexte
rnalfixationforcomminutedintra-articularandunstableextra-
articularwristinjuries.Inadditiontotheanatomicalrestorationofthearticularsurface,thefun
ctionalresultoftreatingdistalradiusfracturesdependsonconcurrentsofttissueinjuriesand
articulardamage.At6-monthfollow-up,ligamentotaxisoutperformedvolar-

lockedplatingproceduresonceallpatientsundergoneadequateradiologicalreduction.
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