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Deteriorationorpositionsense

atthehipjointfoJ]owlngtotalhiparthrop]asty.

Aprospectivetimecoursestudy

NorikazuNakagawa

Thepurposeofthisstudywastoclarifytheeffectsoftotalhiparthrop】astyonJ01nt

positionsenseatthehip.First一y,17casesofpostoperativedislocationwereinvestlgated

retrospective一y.Thepostoperativedislocationwasclassifiedasearlyorlatedepending

ontheintervalaftersurgery.AHcases(7/7)of)atedislocationwereclearlyawareoftheir

legpositionatdislocation,while40%cases(4/10)ofearlydislocationcouldexplain

their一egpositionatdislocationprecise)y.Secondly,108patientswhohadTHAwere

investlgatedprospectivelytoclarifywhetherJOlntpositionsenseatthehipwasrestored

at4weeksaftersurgery.Usingagoniometerforthehip,thepatients'hipswerepassively

rotatedinthechairsittlngpositionandrotationang一esweremeasuredeveryweekwhen

theydetectedasrotationaHyneutral(Oo).As aresult,asignificantshifttotheinternaLLy

rotatedpositionwasobservedbetweenthefirsH to2weeksandthenext3to4weeks

(p<0.0トp<0.05).rrherewasnosignificantre一ationbetweenthedetectedang一eand

eithertheirageoramountofleglengthenlng.Theseresultsmaysuggestthatintensive

careshouldbetakenforearlydislocationespeciallyduring2weekspostoperatively･
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Introduction

Inrecentyears,tota一hiparthroplasty

(THA)hasbeenwide一yperfわrmedwiththe

adventofmedicalenglneerlng･THAhasbeen
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developedbySirJohnCharnleyasatrumpor

functionimprovementofseriousdisabilityln

thehipJOlntり･Theoperationcouldmarkedly

releasepatientsfrom palmand impalrment,

althoughitrequlreSacompensatorylossof

anotherpartoftheJivingbodytoalargeextenL

SensoryreceptorsforjO]ntn10VerTlentWere

suggestedtobeRumniendingintheJolnt

capsule,GolgltendonorganinJOInt]igaments

andmusclespindles213)･Thesesontissues

aroundthehipJOlntareinvadedlargelyandthe

jointCapsuleinwhichsensoryreceptorsexistis



extensively removed by THA.Ⅰ【Can be

assumedthattheaccuracyofjointposition

sensedecreasesfbllowlngTHA.Thus,SwiFt

detectionorunacceptab一elegpositionsleading

todislocationandintegratedmovementofthe

hipJOlntCouldbehamperedbydeteriorated

JOlntpositionsensefoHowingTHA.

However,repalrprocessesnOrmallyoccur

inhipnluSClesandthejointcapsuleafter

surgery.Inaddition,itwasreportedthata

livlngbodyhasanabilityto一earninorderto

avoidshockevenafterinterceptlOnOrSensory

feedback4)･Inviewofthesefactorsorfindings,

it can be postulated that the serious

deteriorationorjointpositionsensemightbea

temporaryphenomenoneventhoughitoccurs

duringtheearlypostoperativeperiod.However,

ithasnotyetbeenclarifiedhowearlyJOlnt

position sensecould berestored followlng

THA.

In this study we performed two

examinationstoclarifydeteriorationofjoint

position sense after THA. One was a

retrospective study on dislocated cases

regardinghowprecise一ytheycanbeawareor

legposition一eadingtoindexdislocation.The

otherwasaprospectivetimecoursestudyon

JOlntpositionsenseatanear)ypostoperative

period(fromHo4weeks)afterTHA.

MaterialsandMethods

り Theretrospectiyestudyconcerningthe

incidenceaIldawarenessordislocation

arterTHA

Therewere847patientswhoreceived

THAatourinstitutionbetweenJuly1,1994

andJune30,2002.Basedontherecordsorall

patients during hospltalization and the

out-patientc一inicthereafter,17patientswere

identifiedtohaveexperienceddislocationafter

surgery.Therateofpostopcrativedislocation

was2.0%･Regardingthe17dislocatedpatients,

the situation and the leg position when

dislocation occurred, were carefully

investlgatedbydirectlnqulryforeachpatient,

Allthe subjectswere adequately educated

abouHhe一egpositionleadingtodis一ocation

beforeanda一tersurgery.

2) Theprospectiyestudyorjointposition

senseafterTHA

One hundred and eightpatientswith

osteoarthritisorthehipwhohadTHAatour

institutionbetweenJanuaryI,2001andAugust

31,2(氾2wereinvestlgatedonpositionsenseof

thehipJOInt.Thesubjectswerenotinformedof

thepurposeortheresu一tsofthepresentstudy.

Theage(mean±SD)ofthesubjectwas60.5±

8.0yearsold(range,33-77).Theoperation

manner was unified to the posterolateral

approachbywhichposteriorJolntCapsuleis

entirely removed. For aH subjects, the

acetabularandfemoraIcomponentswerefixed

withoutbonecemenLTheprosthesisusedin

theoperationwastheSponglOSaMeta一IIHip

Prosthesis(ESKA,Liibeck,Germany).

The followlng Patientswere excluded

fromthisstudy;thosewhohadneuromuscular

diseasesuchasParkinson'sdisease,thosewho
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passivemovementwasadequatelytrainedfor

performanceofsmoothmovementinresponse

tosoundsignalsfromanaudio-set.Withthis

system,thetrainedpersoncancarrythevertical

arm withaconstantangularspeed(20/sec)

holdingpartofthefoottrap.Thethighandca)f

cuffweresetforeachsubjectatthechairsittlng

position.Then,thesubjectwasorderedtoc)ose

theireyesandthepelvislinewasadjustedtobe

horizontal.Untilthemeasurementstarts,the

subjectwasaskedtorelaxforthreeminutesin

ordertoreducemusc一estrainthroughoutthe

who一ebody.

The passive rotation movementwas

performedexternaHyfromaninternaHyrotated

positionof200aHhespeedof20/see,andthe

Tablel･ Patientdetailsintheretrospectivestudy

angledetectedtobetheneutra一positionofthe

hiprotationbythesubjectwasrecorded.The

measurementswereperformedthreetimesFor

eachsubjectandtheaveragewasrecorded.The

sametestlngWasperformedinternallyfromthe

externaHyrotatedpositionof200atthespeed

of20/see.Withregardtotheexpressionof

measuredvalues,thestart)ngpositionwas

designatedtobeOo.Accordingly,thetrue

neutralpositionofhip rotationshould be

expressedas200.

Time-relatedchangesofthedetectedangle

wereanalyzedwhetherjointpositionsenseon

rotationalmovementwasdeteriorated,andhow

一atetheimpalrmentremainsifitexisted.Patient

profile such as age,and degree of一eg

causatlVe
担gposltlOQ

Ext+ER

Unkt10Wn

UtzknowIZ

F一ex+lR

UILknawtz

Unkl10Wll

F)ex+TR

Ullknowtl

F一ex+lR

UfLknowll

earlyoccurrencegroup

I

2

3

4

5

(I

7

8

9

10

一ateoccurrencegroup

l HyperFlex

2 F】ex+lR

3 HyperExt

4 ADD+IR

5 ADD+lR

6 HyperFlex
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theformandextentofre-innervationfoHowlng

THA is not clarified. In the present

retrospectivestudy,60% ofthepatientswith

immediatedislocationcou】dnotexplaintheir

leg position,while allpatients with late

dislocationwereclearlyawareoftheirleg

position･Invieworthis,therecouldexista

lack of propr10CeptlOn immediately after

surgerythatcouldbetransientandpossiblybe

reslored during the postoperative course･

Passive hipJo】ntposition sense could be

relatively spared through preservation of

extra-articular mechanisms foHowlng this

surglCal denervation. However, only

cross-sectionalstudiesonsmallnumberorthe

patientshavebeenperformedregardingflexion

andtheabductionplaneorthehipjoint6･7)

Thepresentprospectivestudyrepresents

anattempttoprovideanewassessmentf'orhip

Jolntpositionsense.Firstly,Werocusedonthe

earlyposloperativeperiod and selected the

passiverotationmovementthatcausesmuch

morestrainorthehipjointcapsulethanother

directions such as nexion-extension and

abduction-adduction. Other reasons why

movementorrotation wasse一ected areas

foHows:(1)Axisofrotationeasilyincreases

tensiontothejointcapsule.(2)Thefixationof

thepelvisandthecompensatorymotionare

easilyobtainedinthechairsittingposition.(3)

ThepositionofOorotation(neutralposition)

Canbeeasilysetinthechairsittingposition,(4)

Themovementorexcessiverotationisoneof

the major risk factors for postoperative

dis一ocation.

Theresu一tsFrom thepresenttimecourse

studyon108patientssuggestedthathipjoint

position sense ofrotation afterTHA was

deterioratedatIto2weeksbutrestoredlargely

at3to4weekspostoperatively.CoincidentaHy,

zatietal･9)reportedatransientdecreaseofhip

Jointpositionsense.Theygaveanasslgnment

ordrawlngaCurvedandastraightlineuslngan

operatedHmbtosubjectswhohadTHAand

examineditsaccuracy.Asaresult,aslgniFicant

decreaseortheaccuracywasroundoneweek

aftersurgery,butslgniflcantrecoverywasa)So

observed40dayspostoperatively.Thepresent

retrospectivestudyalsorevealedthata一lorthe

early dislocation occurred within 16 days,

whichisconsistentwiththepreviousFindings

thatmostfrequentlyahipdislocatesduringthe

immediate(<2weeks)postoperativeperiod5).

Furthermore,rotationalproprlOCeptlOnOrthe

hipjo]ntshiftedinternallytherotatedposition

during Ito2weekspostoperatively,which

couldeasilyleadtoposteriordislocationin

combinationwithhyperrlexionandadduction

ofthehipJOlnt.Inview ofthesefindings,

intensive care to prevent dislocation is

recommendedespeciallyduringthefirstIto2

weeks.

Mikietal.reportedthattheformationof

pseudocapsuleafterTHAwasimmatureat81)0

weekspostoperativelybasedonarthrographic

andoperativefindingsIl)･Accordingly,ltCOuld

betooearlyForJOlntreCeptOrSitestohave

regrownwithin4to6Weekspostoperativelyln

eitherthepresentstudyorthestudybyZatiet

al.Jointposition sensecould be restored

through preservation of extra-articular

mechanisms.

-8-



Nevertheless,JOlntreCeptOrSmayprovide

someinformationonjointPOSition 8･12･13)

Rossietal.reportedthatcapsu一ereceptorsin

thehipcanbeconsideredasrotationa1日mit

detectors)2)･Thistheorycouldbesupportedby

thepresentfindingsthathipJolntpositionsense

was temporarily deteriorated in terms oF

rotationa一terTHAthroughentirecapsulectomy.

lnaaddition,increaslngnumbersofstudies

havereportedthatthedislocationratea一ter

THAdecreasedtoalargeextentbyposterior

SofHissuerepalrincludingthatofthejoint

capsu】e 日 4,】5)･Althoughadecreasedrateor

dislocation was suggested to resultfrom

mechanicalreinforcementtopreventexcessive

nexion and to resu一tfrom acceleration oF

pseudocapsulefわrmation,capsu】arrepalrmight

haveanadditionaleffectofearlyrestorationof

deteriorated ｣0int position sense. Further

investlgationsonthejolntpositionsensefわr

patientswhoreceivedposteriorcapsulorrhaphy

areclearlyneeded.
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