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PREFACE   

The manual’ManualFunction Test（MFT）and Functiona10ccupationalTherapy for  
StrokePatientslisonebelongingtothetrilogyofstrokerehabilitationforpost－aCutephase．  

Inspring1981，WeStartedresearchworksonthe prediction offunctionalstatusofstroke  

patientsatsettimesafterstartingmedicalrehabilitation．Thedetailofworks、rehabilitation  

manua16，’RecoveryEvaluatingSystem（RES）forStrokeRehabilitation’．waspublishedin  

March，1999．Afterstartingtheresearchworks．wenoticedthatseveralmeasuresforimpaired  

motor function of paretic upper extremity were not appropriate to our developmental  

approachofstrokerehabilitation．Wewereunderpressurefromotherstaffsofrehabilitation  

teamtodevelopascaleassessingmotorfunctionofpareticupperextremitybasedondevelop－  

mentalanalysis．After gathering clinicaldata of follow－up Study，We made up Manual  

FunctionTest（MFT）in1987．andbegantouseasthemeasureintheRES．MFThasbeenused  

in severalrehabilitation hospitals for more thanlO yearswith confidence of occupational  

therapists．UsingMFT、WeCanPredictfunctionalstatusoftheaffectedupperextremityatset  

timesandselectoptimalactivitiesforthepatientduringpost－aCutephaseofstroke．   

Wehopethatphysicians，OCCupationaltherapistsandotherrehabilitationstaffsworkingfor  

StrOkepatientswi11utilizethismanualasaconvenientclinicaltool．  

R．Nakamura  

S．Moriyama   
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INTRODUCTION   

Oneoftheaimsinmedicalrehabilitationistoimprovethefunctionalstatusofpatientsthrough  

therapeuticinterventions．In orderto assesstheeffectivenessofvarioustypesofinterventionand  

ther’apy，itisnecessarytoknowwhatthenaturalcourseofthediseaseanditsconsequencesarelikely  

to be（Langton－Hewer1987）．Assuming that there are significant correlations between clinical  

SymptOmS and signs and pathologicalchanges oftheaffected organs and／or tissues、the natural  

COurSeOfthediseaseisoftendescribedbythechangesofclinicalmanifestationsoccurringovera  

periodoftimeinthetraditionalmedicalmodel．Thisstrategycouldbeappliedtotheresearchonthe  

naturalcourseofpatients、physicaldisabilitiesand／or functionalstatusinmedicalrehabilitation．  

Therefore．itisimportanttomakevalidandreliablescalesforfunctionalassessment．whichwi11be  

utilizedtodescribethenaturalcourseofphysicaldisabilitiesand／orfunctionalstatus．   

According to Partridge et al．（1987），reCOVery from physicaldisability after stroke follows a  

predictablepatternanditispossibletodevelopprofileswithwhichanindividuallsprogresscouldbe  

COmpared．Rehabilitativetechniques forstroke patients such as the neurophysiologicalapproach  

（Brunnstrom1970）andtheneurodevelopmentalapproach（Bobath1966）arealsobasedonthenatural  

COurSeOfrecovery，althoughtheunderlyingassumptionsofthoseapproachesarenotthesame．Based  

Onthenatura】courseoffunctionalrecoveryobservedinstrokepatients．themanualfunctiontestwas  

developedtoassesstheimpairmentsinmotorfunctionoftheaffectedupperextremity（Moriyama  

1987）．Accordingtoreportsofoccupationaltherapistsi11SeVeralrehabilitationhospitals、themanual  

functiontestissimpleandeasytouseinclinicalpractice．   

Moriyamaetal．（1990a），analyzingthedataof141hemipareticstrokepatientsfollowedupfor  

morethan12weeks、repOrtedthattherelationshipbetweenthetimesincestrokeonsetandthescore  

Ofmanualfunctiontestwaswellfittothehyperbolicfunctionin84patients（60％）．Inaddition，mOSt  

StrOke patients showed a regular pattern of recovery of motor function of the affected upper  

extremity．Thereafter．Moriyamaetal．（1990b）developedasystemofprogrammedlearningbased  

Ontheregularityofrecoverypatternsfortherestorationofimpairedmotorfunctionoftheparetic  

upperextremity，andappliedittoclinicalpracticesinceJuly，1988．Afterslightmodificationsinthe  

SCOrlngmethod ofthe orlglnalmanualfunction testin orderto meettherequlrementforinterval  

measurementsuchasunidimensionalityandadditivity、manualfunctiontest－ⅠIwasintroducedinto  

Clinicalpractice（Moriyamaetal．1991）．  

In this manual，Wedescribethedetails of manualfunction test－ⅠⅠ，Which willbe referred to as  

ManualFunctionTest（MFT）、andoccupationaltherapyprogrambasedonMFT－SCOre（MFT－S）  

RecoveryProfile．  
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1 MANUALFUNCTIONTEST（MFT）  

［1］TheAxiomofMFT  

MFT wasdevelopedin an attemptto assesstheimpairmentsin motorfunction ofthe affected  

upperextremityofstrokepatients，andtostatisticallyanalyzethepossiblerecoveryprocessesduring  

medicalrehabilitationwithfollowingpremises（Moriyama1987）：   

a）Functionaland／orneurologicalrecoveryofmotorfunctionoftheaffectedupperextremity  

prOgreSSeS  

（a）fromtheproximalsegmenttothedistalsegment、  

（b）frommassmovements to discreteorisolatedmovements、and  

（C）frommovingtoholding：   

b）Movementsoftheaffectedupperextremityprogress  

（a）fromshortrangetolongrangeofmotions，and  

（b）asforthedirectionofmovements．fromhorizontaltodiagonalandvertical：and   

C）Tasksprogressfromsimpleto complextasks．i．e．，from tasksperformed withconsecutive  

motionsto thosewithcombined，Simultaneous，andcompoundmotions＊   

［2］鳳IeasurementTooI  

MFTis composed of32testitems，Which examine arm motions and manipulative activities．  

Figurelpresentsspeciallydesignedmeasurementtool．whichisnowcommerciallyavailable（MFT  

kit：SOT－5000，SakaiIryo Co，Tokyo．Japan）．Figure2showseighttasksofMFTschematically．  

Thepatientisallowedtotryeachtaskthreetimesbeforebeingscoredasfailure［0］．sinceMFTis  

designedtomeasurethemaximumperformanceratherthantheaverage．Eachtest－itemisscoredas  

success［1］，Whenthepatienthaspassedoverthecriterion．   

［3］SpecificationsforEachTask  

l）Armmotions   

Kineto→Sphereoftheupperextremityisassessedusingfourtypesofarmmovements．Thepatient  

●AccordingtoKargeretal．（1966），tyPeSOfmotioncombinationsaredefinedasfollows：  

（a）Consecutive motions：A consecutive motion combination occurs when the same or different body members  

Sequentiallyperformaseriesofindividual，COmpletemotionsinvolvingnoover）aporpausesbetweenmotions．  

（b）Combinedmotions：Acombinedmotioncombinationoccurswhentwoormoremotionsareperformedby the  

Samebodvmemberduringthetimerequiredbythelimitingmotioll．  

（C）Simultanousmotions：Asimultaneousmotioncombinationoccurswhenasingle，COmpletemotionbyonebody  

memberisperformedandduringthesametimeintervala110therbodymemberperformsaslngle，COmPletemotion  

which consumesthe same orless time．  

（d）Compoしmd motions：Acompound motioncombination occurswhen，during thesame timeinterval，One body  

memberperformseitherasingleorcombiIledmotionwhileanothermemberexecutesacombinedmotionormore  

than one motionin a consecutive series．  
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Figurel．Measurementtoolof｝IFT．  

1．Peg－board（こ10cmX28crn）withalongitudinallyarran－   

ged20holesofl，25cminterholedistance．Lengthof   

eachpegis2．5cm anditsdiameterO．25clll．  

2．Goniometer．  

3．Rubber－ballfor base－ballgamewith7cm diameter   

and130gweight．  

4．Pencilwith7cmlengthandhexagonalshape．  

5．Coinwith2．4cm dialneter and O．12cmthickness．  

6．Needlewith5cmlengthandO．12cmdiameter．  

7．Plastic board for task CCwith55cmlength，10cm  

width and O．8cm thickness．  

8．Wooden5cm cubes fortask CC．  

（Nakamtlra et al．1991）  

Sitsonastoolandperformsthemovements，fo1lowingtheinstructionofoccupationaltherapist．Since  

each test－item belonglng tO the taslくishierarchically structured、the occupationaltherapist may  

Check onlvthemaximumperformance．  

（1）TaskFE：ForwardelevationoFtheupperextremity  

Instructions：Elevateyouraffectedupperextremityforwardashighaspossible、Whilekeeplngthe  

elbowinextendedposition．   

Gradingscaleandcautions：Permitelbowflexionlessthan60degrees，andshoulderabductionless  

than45degrees．   

FE－1－Theshoulderflexionislessthan44degrees．   

FE－2－Theshoulderflexionrangesfrom45to89degrees．   

FE－3－Theshoulderflexionranges90to134degrees．   

FE－4－Theshoulderflexionismorethan135degrees．  

（2）TaskLE：Lateralelevationoftheupperextremity  

Instructions：Elevateyouraffectedupperextremitylaterallywiththeelbowextended．   

Gradingscaleandcautions：Permitelbowflexionoflessthan60degreesandshoulderflexionof  

lessthan45degrees．   

LE－1－Theshoulderabductionislessthan44degrees．   

LE－2－Theshoulderabductionrangesfrom45to89degrees．  
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9㌣瑚9〃㈲  
LE  PO  FE  PD  

GR／PI  CC  PP  

Figure2．SchemataofeighttasksofMFT．  

FE：forwardelevationoftheupperextremity，LE：1ateraleleva・  

tion ofthe upper extremity．PO：touch the occiputwith the palm，  

PD：touch the dorsumwith thepalm，GR：grasp．PI：pi11Ch、CC：  

CarryaCube，PP：peg－board．  

（Nakamura et al．1992）  

LE－3－Theshoulderabductionrangesfrom90to134degrees．   

LE－4－Theshoulderabductionismorethan135degrees．  

（3）TaskPO：Touchtheocciputwiththepalm  
InstruCtions：TouchyouroccIPutWiththepalmofaffectedside．   

Gradingscaleandcautions：Forpatientswithdecreasedrangeofmotion（ROM），aSkthepatient  

totouchhis／herear ormouthwiththeaffectedhand．   

PO－1－Slight movements ofthe affected upperextremityis observed，indicatingthe patient’s  

effort．   

PO－2－Theaffectedhandelevatesabovethexiphosternalplane．   

PO－3－Apartofthehandtouchesontheocciput／temple．   

PO－4－Thepalm touchesfirmly onthe occiput and MPjointsreachupto themidline ofthe  

OCCiput．  

（4）TaskPD：Touchthedorsumwiththepalm  

Instructions：Touchyourbackwiththepalmofaffectedsidefirmly．   

Gradingscaleandcautions：Permitforwardflexionofthetrunk．   

PD－1－Slightactivemovementsoftheshoulderarenoticed，indicatingthepatient’seffort．   

PD－2－Apartoftheaffectedhandsuchasfingerstouchesontheipsilateralbuttock．   

PD－3－Thefingertipstouchonthemidlineofthedorsum．   

PD－4－ThepalmtouchesfirmlyonthedorsumandMPjointsreachoutbeyondthemidline．  
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2）鳳Ianipulativeactivities   

A．Graspandpinch   

Grasp，Carry and release－load function ofthehand are assessed usinga rubber－ball（usedfor  

baseballgame）．AIsotheabilitytopinchandtopickupthreeobjects，differentinsizeandshape，with  

thethumbandfingersisassessed，Thepatientsitsonchairinfrontofatable．Theheightofchair  

and／ortableisadjustedtokeeptheelbowangleat90degreeswithslightlyflexedshoulders，When  

thepatientputshis／herforearmsonthetable．  

（1）TaskGR：Grasp  

Instructions：Grasptheballandholditup．Then，releaseand／ordroptheball．   

Gradingscaleandcautions：Theaffectedforearmispassivelykeptatthepronatedpositionbythe  

examiner（usuallytheoccupationaltherapist）ifnecessary．withtheelbowflexedat90degrees．   

GR－1－ThepatientmaybeassistedingTaSPingtheball．He／shecankeepholdingtheballup、  

Whentheforearmisactivelyorpassivelyliftedfromthetable．   

GR－2－He／shecanreleasetheballafterholdingitupanddropitonthetable．   

GR－3－He／shecangrasptheballonthetableandholditupwithoutassistance．thendropthe  

ball．  

（2）Task PI：Pinch  

InstruCtions：Pickupa pencil、aCOinora needleonthetable．   

Gradingscale andcautions：Thepatientis permitted to perform a few trialsbeforethe actual  

testing．   

PI－1－He／shecanpickupapencil．   

Pト2－He／shecanpickupacoin．   

PI－3－He／shecanpickupaneedle．  

B．Arrnand hand activities  

Integratedfunctionsofthearmandhand，i．e．，reaCh，graSP、Carryandrelease、andfingerdexterity，  

areassessed．Thepatientsitsonachairinfrontofatable．Theexaminationshouldbeperformed  

afterthepatientiswellaccustomedtothetaskbyverbalinstruction、demonstrationandafewtrials．  

Thenumberofcompletedtrialswithinpresettimesshouldbecounted．  

（1）TaskCC：Carryacube  

Instructions：Thepatientsitsinfrontofthetableonwhichareeightwoodencubes（5cm）and  
aplasticboardoflOcmwidth．Askthepatienttograspacubeonthesideoftheboardwiththe  

affectedhandinanyfashion，CarryitforwardmorethanlOcm，i．e．．beyondtheboard，andrelease  

it onthetable，andthenrepeatthesametaskasfastaspossible．   

Gradingscaleandcautions：Thenumberofcubestransferredwithin5secarecounted・   

CC－1－1to2cubes．  

CC－2－3to4cubes．  

CC－3－5to6cubes．  

CC－4－7to8cubes．  

（2）TaskPP：Peg－board  

Instructions：Askthepatienttotransferapegfromthesaucertotheboardandinsertthepeginto  

aholeoftheboardonebyonefromthetopoflinetothebottomasfastaspossible・  

5   



Gradingscaleandcautions：Thenumberofpegscorrectlytransferredwithin30secarecounted・   

PP－1－1to3pegs．   

PP－2－4to6pegs．   

PP－3－7to9pegs．   

PP－4qlO to12pegs．   

PP－5－13to15pegs．   

PP－6－16pegsand over．  

［4］MFTSheetandMFT－SRecoveryProfileChart   

TablelshowstheMFTsheet．Whentheexaminationiscompleted，thenumberoftest－itemsbeing  

scoredassuccess［1］areaddedup．ThemaximumofMFT－Sis32．MFT－Sismultipliedby3・125  

in order to make the maximum tota）score aslOO、Whichis referred to as manualfunction score  

（MFS）．   

Figure3showsMFT－SRecoveryProfileChart，Whichismadeusingdatafrom120strokepatients・  

On each figure、the abscissaindicates MFT－S and the ordinate denotes the standard value  

（Nakamuraeta】．1991）．Theproceduretousetheprofileisasfollows：  

（a）AfterobtainingtheMFT－Softhepatient，theoccupationaltherapist－in－Chargerecordsthe  

performancescoreofeachtask onMFT－SRecoveryProfileChart：  

（b）Theoccupationaltherapistchecksthetasksscoredbelowthestandardvalue，Whichindicate  

a delayinmotorrecovery atthetimeofassessment；and  

（C）Theoccupationaltherapistthenselectsoptimalactivitiesaimedatthefacilitationofmotor  

recoveryrelatedtothosetasks，tObeutilizedinthesucceedingtrainingsession．  

［5］ReliabilityandValidityofMFT   

Recent studies on functionaloutcome measures ofstroke rehabilitationhavestressed the critical  

examinationofthefunctionalratingscaleandthestatisticsused（Merbitzetal．1989，Wrightetal．  

1989：Lydenetal．1991：Silversteinetal．1991．1992：Vanclay1991）．   

MFTwasorlglnallydevelopedasanassessmenttooloftheaffectedupperextremityofhemipar－  

etic stroke patients．MFS was significantly related to the stage ofmotor recovery（Brunnstrom  

1970）and to task－performance of developmentalmi1estones such as tasks of Motor Age Test  

（Johnson et al．1951），indicating concurrent validity（Figure4，Figure5）．Reliabi】ity of MFT  

examinedby a test－reteStmethod washighenough（the affectedside：r＝0．99：thenon－affected  

Side：r＝0．84、p＜0．01．respectively）．Table2presentsthereliabilitycoefficientsoftheMFTtasks．  

ExceptPeg－board（PP），reliabilitycoefficientsarehigh．   

AlthoughtheMFTwasprimarilymadeupofanordinalscale、Guttman’sscaleanalysis（Guttman  

1950）performedonthe data obtained from120patients，afterslight modification ofthescoring  

method．has shownthecoefficient ofreproducibility＝0．940and thecoefficientscalability＝0．804、  

indicatingitsscalabilityorunidimensionality（Moriyamaetal．1991）．Accordingly，MFScouldbe  

treated as anintervalscale（Hamilton et al．1989；Johnston1989）．A patient’sMFS appears to  

reflectthelevelofimpairmentofmotorfunctionoftheaffectedupperextremity．andthechangesof  

MFS during medicalrehabilitation willcorrespondwith how much the patient has recovered  

（Nakamuraetal．1992）．  
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Tablel．ManualFunction Test（｝IFT）Sheet  

Whentheexaminationiscompleted、thenumberoftest－itemsbeingscoredassuccess［1］areaddedup．  

MFT record oftheright hemiparetic patient．60year old，male，is written as an example．MFT－S  

（MFS）is12（38）．  

RES：  Name：IS  Date：July16，’99  （ExaminerSM）   

Subtest  Item  Left   Right   Comment   

00～440  

450～89Q  0  

FE  
900～1340  0  

1350～  0  

08～440  

450～890  

（／）  

LE  
【コ  900～134；  
（⊃   

0  

135〇′－  0  

∈  

「■■■ 「一  
Movethearmslightly  

壱  Elevatethehandabovethe  

PO  Ⅹiphosternalplane  

Touchtheheadwithfingers  

Touchtheocciputwiththepalm  0  

Movethearmslightly  

Touch the buttock with fingers 0  

PD  
Touchthesplnewithfingers  0  

Touchthespinewiththepalm  0   

Keeptheba11inthepalm  

GR  

Grasp and carry the ball 

Pinchandpickupthepencil  1  

PI            Pinchandpickupthecoin  0  

∽  
U  

●▼lll■  Pinchandpickuptheneedle  0  

＞  
●  Oneto2cubeswithin5sec  
U  
：勺  

3to4  0  

くU ＞  

5to6  0  

■．」  
．  7to8  0  

亡 ；焉 ∑  Oneto3pegswithin30sec  0  

4to6  0  

7to9  0  

PP  
10to12  0  

13to15  0  

Morethan16  0   

～IFT－S（32）  12   
success＝1、failure＝0   

MFS（100）  38   

（Nakamuraetal．1992，mOdified）  
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Figure3．MFT－S RecoveryProfileChart   

RelationshipbetweenMFT－Sandscoreofeighttasksissuperimposedonthelinegraphsof  

Standardrecoveryprofile．ScoresofthepatientpresentedinTablelareplottedonthechart．  

ClinicalexaminationsdemonstratedlimitedROMoftheupperextremity，mOderatedifficulty  

tokeepthearminstaticpostures．inabilitytoflextheshoulderwiththeextendedelbowjoint，  

anddisturbedpositionsenseoftheupperextremity．Sincethescoreoftwotasks，FEandPD，  

arelowascomparedwiththestandardvalues，theprincipalaimofoccupationaltherapytobe  

followedis toincrease active ROM of the shoulderjoint．Playing deck quoitswith active－  

assistivemovments，mOvingaquoittothebackward，andhandicraftoflacing，i．e．，holdinga  

leather－Sheathwiththeaffectedhandandsewlngwiththenon－affectedhand．areselectedas  

activities．  （Nakamuraet al．1997，mOdified）  
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Stageofmotorrecovery1 2 3 4 5 6  1 2 3 4 5 6  
No．ofpatients（18）（37）（51）（20）（0）（28） （22）（35）（18）（30）（27）（32）   

Figure4．RelationshipofMFStoBrunnstrom’sstageofmotorrecovery  

（Moriyama1987）  

Figure5．Relationship of MFS to task－  

performance of developmental  

milestone  

A：graspaball（4monthsequivalent）  
B：putablock onablock（15months）  
C：drawacircle（30months）  
D：write aletter（60months）  
E：usechopsticks（60months）  

（Moriyama1987）  
Tasks A B C D E  

No．ofpatients（16）（17）（12）（16）（15）  

Table2．Reliability coefficientsofAIFTitems  

Intra－rater Inter－rater  

E
 
E
 
O
 
D
 
R
 
P
 
 

F
 
L
 
P
 
P
 
G
 
P
 
 
 

1
 
2
 
3
 
4
 
5
 
6
 
 

1．000  0．429  

0．938  0．474  

0．855  1．000  

0．878  0．500  

0．870  0．861  

0．376  0．500  

（Cohen’index‥Kappa”）  

（Nakamura et al．1991）  
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2 0N THE PREDICTION OF FUNCTIONAL RECOVERY OF  

THE AFFECTED UPPER EXTREMITY  

Theabilitytogiveanaccuratepredictionoffunctionaloutcomeisextremelyimportantandforms  

thebasisofgood medicalrehabilitationpractice．   

Twitchell（1951）．examiningthesequenceofmotorrecoveryoftheaffectedupperextremityof  

StrOke patients，repOrted that the returnOf proprioceptlVe facilitation and a proximaltraction  

responsewithin2weeksweregoodprognosticslgnSforrecoveryofvoluntarymovements．There－  

after，mOSt Studies on motor recovery of hemipleglC patients have focused on the regularity of  

recovery patternS aSSeSSed by either kinematic changes or motor performance，Classifying the  

patientsIstatusinto severalstages or glVlngthem some scores based on a specific criterion  

（Brunnstrom1970，Moriyama1987）．In addition，preVious studies have attempted to determine  

Clinicalor demographic variables as predictors ofthelevelofmotor function at a set time after  

StrOke（Gresham1986Jongbloed1986．Nakamuraetal．1990）．Moreover，SeVeralstudieshavenoted  

thatthedegreeofparesisattheinitialassessmentisslgnificantlyrelatedtofunctionaloutcomeof  

theaffectedupperextremity（Bard et al．1965，Wadeet al．1983，01sen1990，Duncanetal．1994）．  

Recently．Katraketal．（1998）reportedthattheabilitytoshrugorabducttheshoulderear）yinthe  

COurSeOfstrokewasagoodpredictoroflaterhandmovementandhandfunction．andevenminimal  

fingermovementnotedatanaverageperiodoflldaysafterstrokepredictedgoodhandmovement  

and function．  

Jongbloed（1986）．aftercriticallyreviewingstudiesonpredictionoffunctionafterstroke、Claimed  

that futurestudiesontheprediction offunction afterstrokeshould measurefunctiollatSettimes  

post－StrOke．Anotherimportantissue related to recovery of functionis to quantify prediction of  

functionalstatuswithastandardizedmeasure．Thefollowingstudyisonthelineofthoseresearches．   

［1］Data Base Modeland Prediction of MFS at4，8and12Weeks after Starting  

OccupationalTherapy  

The data base storing comprehensiveinformation of patientsis necessary both for functional  

assessmentandrecoveryevaluationinstrokerehabilitation．Functionalrecoveryoroutcome、both  

assessedbymeasuresofimpairmentsanddisabilities，Canbepredictedbyapplyinganappropriate  

multivariatestatisticalanalysistothedatabase．Figure6showsadatabasemodelfollowingthe  

InternationalClassificationofImpairments，Disabilities、andHandicaps（WHO1980）．onwhichour  

databaseforstrokerehabilitationhasbeenconstructed（Nakamuraetal．1990、1991）．Functional  

StatuS andits recovery are assumed to berelatedto neurologicaldiagnosis、SymptOmS and signs．  

Functionalstatusatadmissionmaybecharacterizedbyuseofvariousmeasurescoveringphysical  

and psychologicalimpairments and disabilities of the patient．The functionalrecovery process  

duringinpatient rehabilitation at set times can be followed by using the same measures．Demo－  

graphiccharacteristicsofthepatientsmayalsoaffecttheirfunctionalstatusandrecovery．During  

thepastlOyears、Wehavestoredinformationofmorethanl，000strokepatientsinthedatabase．  

MultipleregressionequationstopredictfしInCtionalrecoverywereobtainedfromthedatabaseand  

Statisticalanalyses．Thefunctionalstatusofeachpatientat4．8and12weeksafteradmissionhas  
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A  

Figure6．ICIDH model（A）anddatabasemodel（B）  

（Nakamura et al．1990）  

beenpredictedatthestartofhis／herrehabilitativetrainingbyputtingthedatarelatedtoimpair－  

ments、disabilities and demographic variables of the patient to those equations．In this way the  

Recovery Evaluating System（RES）for strokerehabilitation has been developedinInstitute of  

Rehabilitation Medicine and Narugo－Branch Hospital．Tohoku University Schoolof Medicine．  

Miyagi，Japan．DetailsofRESiswrittenin“RehabilitationManua16．RecoveryEvaluatingSystem  

forStrokeRehabilitation（Nakamura1999）．”   

MFSat4、8and12weeksafterstartingoccupationaltherapycanbepredictedonagroupbasis，  

using demographicvariables．initialMFS andneurologicalimpairments asindependent variables  

（Table3）．Table4presentsequationsforthepredictionofMFSat4，8and12weeksafterstarting  

OCCupationaltherapy．AlthoughtheinitialMFSisa moderatepredictorofMFSfor4and8weeks  

later（R2＞0．82，reSpeCtively），thepredictionofMFSforasinglepatientwiththeequationobtained  

bythemultivariateanalysishasoftenfailedwithrelativelyhighrateoferror．   

［2］The Recovery Process of MFS Fits Hyperbolic Functionin Most of Stroke  
Patients  

AnotherwaytoquantifyMFSatsettimesistheuseoftheequationobtainedbytheapproximation  

Oftherelationshipbetweenthetimesincestrokeonset（TSO）andMFS．TherelationshipofTSO  

（x）andMFS（y）couldbepresentedintermsofacoefficientforthehyperbolicfunction，y＝A－  

B／Ⅹ．Ⅰnltially，We reCOrded MFS once every4weeks after starting a conventionaloccupational  

therapyin141hemipareticpatients（Moriyamaetal．1990a），Astatisticallysignificantapproxima－  

tionoftherelationshipbetweenTSOandMFStothehyperbolicfunction．asshowninFigure7，WaS  

Obtainedin84patients（60％）．Multivariatediscriminantanalysisofquantitativedata（Hayashi’s  

quantificationI）indicatedsignificantfactorsforthe approximation asfollows：（i）patient’s  
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Table3．The variables usedin RES－4  

Variables   Abbreviations   Code   

MotorAgeTest   MOA   0－72   

ManualFunctionScore（affectedside）   A九4FS   0－100   

BarthelIndex   BI   0－100   

Hasegawa’sDementiaScale－Revised   HDS－R   0－30   

StandardLanguageTestofAphasia   SLTA   0－100（meanoffivecategories）   

Age   AGE   （years）   

Sex   SEX   Male＝0，Female＝1   

Timefromonsettoadmission   TOA   ＊   

Operation（brain－Surgery）   OPE   0，1   

Coma（acutephase）   COMA   0，1   

Attack number ATTACK   1，2，3＝  

Diagnosis  

Cerebralhemorrhage  ICH   0，1   

Cerebralinfarct   CI   0，1   

SubarachIloid hemorrhage SAH   0，1   

Hypoarousalstate   HYPOAR   alert＝0，Others＝1   

Visual field defect VF   0、1   

Ocular movement disorder OCULAR   0，1   

NystagrnuS   NYSTAG   0，1   

Aphasia   APHASIA   0，1   

Spasticity   SPASTIC   0，1   

Exaggerated tendon reflex DTR   0，1   

PathologlCalreflex   REFLEX   0，1   

Palsy   PALSY   0，1   

Sensorydisturbance   SENSORY   0，1   

Ataxia   ATAXIA   0，1   

Involuntarymovement   0，1   

Bladderandboweldisturbance   INVOL      RECTO   0，1   

Cognitivedisorders   COGNT   0，1   

Diabetes lnellitus Dn;I 0，1   

Hypertensionnn HT   0，1   

Heartdisease   CD   0，1   

Jointcontracture   CONTR   0，1   

ifnotdenoted，0＝absentandl＝PreSent．  

＊0－30days TOA＝0：31－60days TOA＝1：61－90days TOA＝2：91－180days TOA＝3：   
181－365daysTOA＝4： ≧366daysTOA＝5  

＊＊patientswithattacksmorethanthreetimesbelongto3．  

（Nakamuraetal，1997．Nakamura1999）  

initialMFSrangedfrom26to75，（ii）theoccupationaltherapystartedwithin4weeksafterstroke  

OnSet．（iii）1esionslocatedwithinthehemisphere、and（iv）patient’sWAIS－IQwasmorethan60．  

Wefoundasignificantapproximationin24％ofpatientswithaninitialMFSmorethan76andin  

53％ofthosewithaninitialMFSlessthan25、SuggeStingthat a ceiling ora floor effect ofMFT  

COntributedpartlytotheselowpercentage．However，uSingthedataofMFTperformedonceaweek  

for 7 weeks．a significant approximation was obtained every patient with MFSless than  

25（Moriyamaetal．1990b）．Figure8presentstheMFSofpatientswithasignificantapproximation  

fromthedataof4weeksandthosewithoutatthestartofoccupationaltherapy，and4、8and12weeks  

thereafter．Thegain of MFS waslargerin patients with significant approximation、COmpared to  
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Table4．Equationsfortheprediction of几IFSat4，8and12weeks  

afterstartingoccupationaltherapy．  

At4weeks（onemonth）   
MFSl＝21．072＋0．986×MFS O－0．119×AGET2．06×TOA－  

2．171×COMA－2．231×COGNT－1．75×ICH－2．274×VF  

（n＝766，R＝0．957，R2＝0．916）  

At8weeks（2months）   
MFS2＝35．279＋0．971×MFSO－0．238×AGE－3．（〕17×TOA－  

2．477×COMA－2．741×APHASIA－2．901×COGNT－  

2．993×ICH（n＝676、R＝0．928，R2＝0．86）  

At12weeks（3months）  
MFS3＝45．154＋0．981×MFSO－0．327×AGE－3．616×TOA－  

2．77×COMA－3．24×APHASIA－4．173×COGNT－  

4．165×ICH（n＝481．R＝0．901、R2＝0．812）  

（Nakamuraet al．1997．Nakamura1999）  

TSO（weeks）  

Figure7．RelatiollShip between YSO and  

MFS approximated to hyperbolic  

fuれCtion  

A：Anexample ofsignificant approximation．  

A56year oldfemale．Left hemlpareSisdueto  

rightputaminalhemorrhage．  

B：Anexampleofnon－Significantapproxima・  
tion．A52yearoldmale．LefthemlPareSisdue  

tosubarachnoidhemorrhage．  

（Nakamuraet al．1991）  

y＝92－101／Ⅹ  

r＝0．72  

50  TSO（weeks）  

Patientswithoutsignificantapproximation．   

［3］WhoseRecoveryIsMostPredictable？  

Weattemptedtoclarifythecharacteristicsofpatientswithtypicalmotorrecoveryoftheaffected  

upperextremity（Nakamuraetal．1992）．FromJanuary1989toMay1991，239strokepatientswere  

admittedto Narugo－BranchHospital、Tohoku UniversitySchoolofMedicine．Theirdemographic  

Variables．neurologicalimpairmentsandresultsoffunctionalmeasuresatsettimeswerestoredinthe  

database、RES．Amongthem174patients（72．8％）wererecruitedasthesubjectsforthestudybased  
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PeriodofOT（weeks）  
0  4  8  12   

Period ofOT（weeks）  

Figure8．MFSatthestart，4，8and12weeksafteroccupationaltherapy  

A：Patientswithstatisticallysignificantapproximation．  

B：Patjents without significant approximation．MFSs of both groups are  

below30atthestartofoccupationaltherapy．Functionalgalnislargeingroup  

A，COmparedtogroup B．  

（Moriyamaetal．1990c）  

Onthefollowingcriteria：（i）theycouldfo）lowtheinstructionsoftheoccupationaltherapistTin－  

Charge．（ii）theirtrainingprogrambasedonMFT－SRec（）VeryProfilecontinuedformorethan8  

Weeks，and（iii）CTexaminatiollWaSperformedbeforeand／orattheadmission．Ingeneral．MFT  

WaSperformedonceaweekformorethan8weeks．Applyingthehyperbolicfunction，y＝A－B／x．in  

WhichxisTSO（weeks）andyisMFS，tO6to9dataol〕tainedfromthe8－Weekperformancerecord  

Ofeachpatient，ValuesofparameterAandBwereestimatedbyleastsquareapproximation．The  

patientsweredividedintotwogroups；onegroupwithastatisticallyslg・nificantapproximation，and  

theotherwithout．Theformerisreferredtoas‘thefitlgroup、andthelatteras▲thenon－fit．’Figure  

7shows therelationship between TSO and MFS ofpatientsbelonging to the fit and thenon－fit  

grOupS・   

Duringthe8－Weekfollow－up．6tolO data fromeachpatientwerestoredin RES．Asignificant  

approximationwasobtainedin125patients（71．8％）．Table5showsthedemographicvariablesand  

neurologicalimpairmentsofbothgroups．Comparedto thenon－fitgrotlp，thepatientsareyounger  

and TSOis shorterin the fit group．The ratio of aphasic patients to non－aphasic patientsis  

Significantlyhigherinthenon－fitgroup．AIsotheratiobetweenpatientswithurinaryand／orbowel  

incontinenceandthosewithoutishigherinthenon－fitgroup．WAIS－IQisdefinitelyhigherinthefit  

group．MFSatthestartofoccupationaltherapyand8weeksthereafter．andthefunctionalgainare  

higherinthefitgroupthaninthenon－fitgroup（Table6）．Tab】e7presentsdataoftheCTfindings．  

Theratioofpatientswithlesionsinthefrontalc（）rteXtOthosewithoutisslgnificantlyloweriIlthe  

fitgroup thaninthenon－fit（p＜0．01）．Inthe fit group，the number ofpatientswithout cortica）  

1esions．otherthanthefrontallobe．isslgnificantlysmallercomparedtothosewithcorticallesions  
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Table5．DemographicvariablesandneurologicalimpalrmentSOfthefitandthenon－  

fitgroupsat the admission  

Fit（n＝125）  Non－fit（n＝49）  

Age（years）a  

Timesinceonset（weeks）a  
SchooIcareer（years）a  

Sex（male：female）  

Pareticside（left：right）  

Diagnosis（CI：CH）b  

Palsy（flaccid）（＋：－）  

Pa】sy（spastic）（＋：－）  

Sensorydisturbance（十：－）  

Hemianopsia（＋：一）  

Abnormalocularmovements（十：－）  
Nystagmus（＋：－）  

Vertigo（＋：－）  

Exaggeratedtendonreflexes（＋：－）  
Pathologicalreflexes（＋：－）  

Dysphagia（＋：－）  

Dysarthria（＋：－）  

Aphasia（＋：－）  

Ataxia（＋：－）  

Involuntarymovements（＋：－）  

UrinaryandbowelincontillenCe（＋：－）  
Cognitivedisorders（十：－）  

ⅥrAIS－ⅤIQ（＜60：60－79：79＜）C  

WAIS－PIQ（＜60：60－79：79＜）e  

WAIS－FIQ（＜60：60－79：79＜）C  

Grip－Strength（affectedside）（kg）a  

62．2±9．2d－＝  

15．6±9．1dl＝  

8．8±2．2   

37：12   

20：29   

25：24  

11：38   

37：12  

8：41  

10：39   

1：48  

0：49   

1：48   

48：1   

45：4  

5：44   

23：26   

21：28e・＊＊  

4：45e・●  

4：45   

12：37e，＝   

18：31  

21：16：12e・＝  

26：17：6e・＝  

28：13：8e・＝  

3．2±7．7  

57．2±10．6  

11．6±8．0  

9．6±2．4   

92：33   

63：62   

68：57   

16：109   

99：26   

29：96   

12：113  

4：121  

3：122   

1：124  

120：5  

111：14   

12：113   

47：78   

28：97   

1：124   

11：114  

8：117   

5（）：75  

22：37：66  

25：48：52  

31：39：55  

3．8±6．8  

aValuesareexpressedasthemean±S．D．  

bCI，Cerebralinfarct；CH．cerebralhemorrhage．  

CWAIS，Wechslerintelligencescore；Ⅴ，Verba）；P，Performance：F，full．  

dt－teSt．  

ex2－teSt・  

＊p＜0．05．＊＊p＜0．01（fitvs．non－fit）．  （Nakamuraet al．1992）  

Table6．MFSatthestartofoccupationaltherapy（HFS－  

1）and7weeksafter（MFS－2），anditsdifference  

（△MFS）ofthefitandnon－fitgroups  

Fit  Non－fit  

MFS－1  33．5±29．1a  17．9±30．3  

ⅣIFS－2  52．0±30．5  19．2±31．5  

△MFS  18．5±12．3  1．3±2．9  

aThe mean±S．D．  

（Nakamuraet al．1992）   

（p＜0．01），SuggeSting that therecovery process ofMFSis mostly typicaland predictablein the  

patientwithoutcorticallesions．   

Fromthedataof125patientsbelonglngtOthefitgroup．determinantsofparameterAandBofthe  

hyperbolicfunction．y＝A－B／x、and2B／A，thetimeatwhichMFSreachedtoA／2、WereeStimated  

usingstepwiseregressionanalysiswiththefollowingindependentvariables：age，TSO，gripstrength  
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Table7．The nulnbers of patients classifiedinto the two groups，  

with（＋）andwitI10ut（－）1esions，byCTfindingsin the  

fitandnon－fitgroups  

Fit（n＝125）  Non－fit（n＝49）  

CT findings Lesion  Lesion  

＋：－  ＋：－  

Frontal lobe 

Cortexexceptfrontallobe  

Internal capsule 

Basal ganglia 

Thalarnus 

Cerebellum and brainstelll  

22：27＊＊  

20：29  

32：17  

29：20  

10：39  

4：45  

24：1〔）1  

35：90  

71：54  

68：57  

31：94  

11：114  

＝p＜0．01（x2－teSt）．  

（Nakamura etal．1992）   

Oftheaffectedhand、and MFS atthe admission．The resultsrevealed that  

（i）parameterAcouldbeestimatedbyage．TSO，gripstrengthandMFS（R2＝0．59）、  

（ii）parameterBbyTSO（R2＝0．62）、and  

（iii）2B／AbyTSOandMFS（R2＝0．84）．   

［4］HowtoApproximatetheRelationshipBetweenTSOandMFStotheHyperbolic  
Function  

AlthoughtheapproximationoftherelationshipbetweenTSOandMFStohyperbolicfunctionis  

possiblewithtwoMFT－dataofdifferentweeks，utilizationofmorethanfourMFT－dataisprefer－  

ableto obtain an equation for a patient，Whichisrelatively accurate forthe prediction offuture  

MFS’s．Practically，fiveMFTLdatacouldbegatheredwithin4weeksduringoccupationaltherapy．  

Whicharesufficientforthepredictionofoutcome．Theapproximationtothehyperbolicfunction，y＝  

A－B／Ⅹ，isperformedbymeansofalinearregressionbetweenthereciprocalnumberofTSOand  

MFS．Intheequation．yisMFSandxisTSO（weeks）．  

8 weeks（n＝32）  12 weeks（n＝17）  
120  
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Figure9．Relationshipbetween measuredandpredjctedMFS  

FromfiveMFSobtainedduring4weeks．approximationoftherelationship  

between TSO and MFS to hyperbolic function was performed．Using the  

hyperbolicfunctionthusobtained，MFSat8and12weekslaterwascalculated  

foreachpatient．  

（Nakamuraet al．1991）  
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FigurelO．Variables predicted by the use of  

hyperbolicfunction．Seetext．  

（Nakamuraetal．1991）   

Here，y＝MFS，X＝TSO、andthereisasubstitutionofxtol／Ⅹ．   

Then，y＝A－B／Ⅹis transformedinto y＝A－BX．In this way、the parameters A and B are  

determined．   

Figure9presentstherelationshipofmeasuredMFSandpredictedMFSfromtheequationcalcu－  

1atedusing4weeks’dataat8and12weeksafterstartingoccupationaltherapy．InpatientswithMFS  

morethan90at12weeks，thedifferencebetweenthemeasuredandpredictedMFSisratherlarge．  

According to our clinicalexperience，patients withMFS more thal180use their affected upper  

extremityindailylifeactivities．1tisrecommendedthatuseofthepredictionofMFS’sbelimitedto  

patieIltSWhosepredictedMFSislessthan90．   

When thehyperbolic functionobtainedbytheapproximationisstatistically slgnificant，WeCan  

estimate followingvariables．In FigurelO．wesubstitute80for A and321for B．Ais asymptotic  

Value，preSentingattainableMFSinfuture．A／2isahalfoftheattainableMFS，and2B／AisTSO  

（weeks）whenMFSwi11beA／2．A－v偏‾and vqindicatethepointatwhichthetangentline．y＝  

X＋C，COmeSintocontactwiththehyperboliccurve．y＝A－B／Ⅹ．Aroundthispoint，thegainofMFS  

WOuldbel／week．Beforethispoint．thegainofMFScouldbemorethanl／week，andafterthepoint．  

1essthanl／week．Thehyperbolicfunctionrevealsthatasmal12B／Acorrespondstoquickrecovery  

OfMFSandalargeonetoslowrecovery．  
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3 0CCUPATIONAL THERAPY PROGRAM【BASED ON MFT－S  
RECOVERY PROFILE   

Itisimportanttofacilitatefunctionalrecoveryasfastaspossibleafterastroke．Forthatpurpose、  

Wedevelopedthe”Programbased on MFTrSRecovery Profile’’．with the assumption thatmotor  

recoveryoftheaffectedupperextremitvfollowsapredictablepattern．Inthisprogram，therapeutic  

activitiesortasksselectedbyoccupationaltherapists－in－Chargearedeterminedwithreferencetothe  

patient’sMFT－SRecoveryProfile（Figure3）．   

［1］SelectedActivitiesBasedonMFT－SRecoveryProfile  

Wegatheredretrospectively theactivitiesortaskswhichwereassigned tohemipareticpatients  

withdiverse MFT－S’s、and attemptedto find outthe rule ofactivity selection（Moriyama et al．  

1997）．   

Activitiesusedineverysessjonofoccupationaltherapywerecollectedfromtherapists■recordsof  

48strokepatientsagedfrom30to80years，Withoutapraxia．agnosiaandsevereaphasia．Thetime  

Sinceonset（TSO）rangedfromoneto25weeks，andtheinitialMFT－SrangedfromOto31．The  

patientunderwentanoccupationaltherapyprogrambasedonhis／herMFT－SRecoveryProfilefor  

3to8weeks．MFTwasexaminedonceaweek．TherelationshipbetweenTSOandMFSwaswell  

approximatedtothehyperbolicfunctionineverypatient（Moritaetal．1995）．   

Figurellpresents the relationship between activities and MFTLS、s．Theselected activities are  

Classifiedintotwogroups：onemainlyperformedwitharmmotionsoftheaffectedside（A）andthe  

Otherwithmanipulativeactivities（B）．GroupAconsistsofsixactivitiesperformedwiththeaffected  

upperextremity．ActivitiesforpatientswithlowMFT－S’saremostlycarriedoutwiththeshoulder  

andelbowmovements、e．gりSanding．ActivitiesforpatientswithhighMFT－S’sareperformedbvthe  

hand and／or upper extremity such as moving a wooden－block．Activities for group Binclude  

handicrafts，andareclassifiedintothreeclasses．Inhandicraftl，theaffectedupperextremityisused  

Onlytoholdanobject，e，g．，1acing．Inhandicraft2、theaffectedupperextremityisusedforsimple  

repetitivemotions，e．g．．SaWing．Inhandicraft3．theaffectedupperextremityisusedforbilateral  

COmpOundmotions、e．g．，handloomweaving．PatientswithlowMFT－S’sperformhandicraftl．and  

thosewithhighMFT－SIscarryoutmostlyhandicraft3．   

［2］Selection ofActivities  

ThefollowlngeXamPlesshowtheprocessesonhowactivitiesareselectedbyoccupationalthera－  

pists．   

Casel．A60yearoldmale．ricedealer．   

Diagnosis：Cerebralhemorrhage．   

Complication：Hypertension．  

Impairments：Left－Sidedhemiparesisandmoderatesensorydisturbances．   

Figure12presentstherelationshipofMFStoTSO，indicatingasignificantapproximationofthe  

relationshipto thehyperbolic function．Figure13showshis MFT－S Recover）▼Profile Chart．and  

Figure14presentsactivitiesusedinhisprogramfor8weeks．TheinitialMFT－Sis12（MFS：32）．  
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MFT－S  o－5  6～11 12－17  柑～22  23→28  29－32  
Xumber of session  32  39  30  40  53  27  

Wa－utSuShi（rnove aquoit）  ▲▲  ▲▲▲  ▲▲▲  ▲▲▲  ▲   

トlove forlVard   

Active－aSS；sted（seJL－aSSisted）  

Active－aSSisted（forearm supported）   

Active  

Move backward  

＊＊＊＊    ＊＊＊＊  ＊  ＊  

＊＊   ＊＊＊＊＊    ＊＊＊  

＊＊＊＊    ＊＊＊＊  

＊＊＊  

＊
 
＊
 
 

Protective extension   
Of the affected upper extremity  

San（ling：   

Active－aSSisted（selトassisted）  

Ac【ive  

Resisted（loaded）  

▲▲   ▲▲  ▲▲   ▲▲▲   ▲▲▲   ▲▲▲  

＊＊＊＊  ＊＊＊＊＊   ＊＊＊＊  ＊＊  

＊  ＊＊    ＊＊＊  ＊＊＊＊    ＊＊＊  

＊＊    ＊＊＊＊＊   ＊＊＊＊  

Ⅵ’00den block：   

れ†ove forⅥ・ard  

Active－aSSisted  
Resisted and actil，e－aSSisted  

Resisted and active   
Move backward   
Screw a wooden－block  

▲  ▲  ▲▲   ▲▲▲   ▲▲▲  ▲  

＊＊＊    ＊＊＊  

＊＊  

＊＊＊   ＊＊＊＊＊＊    ＊＊＊  

＊   ＊＊＊＊    ＊＊＊  

＊＊    ＊＊＊  

Peg board   
Wooden peg（¢30mm）   
Wooden peg（¢15mm）   
Metalpeg 毎 5mm）   
Purdue Pegboard  

▲  ▲▲   ▲▲▲   ▲▲▲  

＊＊＊  ＊  

＊
 
＊
 
＊
 
 

＊
 
＊
 
＊
 
 

＊
 
＊
 
 

＊＊＊＊  

＊＊＊＊  

Reme（Lialapparatus：   

To toss or to throll▼a ba】1   

To grasp a fa11ing pole   
To play deck quoits 

Handicraf12   
Lacing   
ltetallVOrkl  

Handicraft2   
Stamping   
Drawing   
Sawing   
ト1etalwork2   

Personalcomputer，WOrd processor  

▲  ▲▲▲   ▲▲   

＊  ＊＊＊＊  ＊  

＊＊  ＊＊  ＊  

＊  

HandicraLt3   
Chigirie，Origami（artofholdingpaperintovarioSfigt・reS）・   
Mosaic，Wood engraving，Lacing．Handloom weavJng，   
Beading，Cerami亡art，Woodwork，Macrame．Sashiko，   
Artificalpaper f】oIVer，  

Leather craft．etc．  

▲  ▲▲▲  

Percent ofthe patients performing the activity：▲25－49％ ▲▲50－74％ ▲▲▲75－100％  
＊corresponds tolO％ofthe patients performingthe activity．＊＊to20％，and so on．   

Figurell．Re）ationshipbetweenれIFT－Sandactivitiesselectedbyoccupationalthera・  

pists  

（Moritaet al．1995）  
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Figure12．RelationshipbetweenTSOandMFSof  

case 1 

Thetimesincestrokeonsettostartofoccupational  

therapywas7weeks．  

（Moriyamaetal．1994）   
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Figure13．MFT－S Recovery ProfileChartofcasel  

（Moriyamaetal．1994）  

ThetaskscoredabovethestandardvalueisFE（forwardelevationoftheupperextremity）andthe  

score of other tasks coincides with the standard value．After one week、the task scored above the  

StandardisLE（1ateralelevationoftheupperextremity），andthetaskscoredbelowthestandardis  

PO（touchtheocciputwiththepalm）．After3weeks，MFT－Sis20（MFS：63），andthescoreofPI  

（pinch）remainsbelowthestandard．Theoccupationaltherapistpreparesaprogramforthenext  
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11V 2w  3w  4w  51V 61l・ 71l・ 臥v 9w  

Wa－utSuShi（self－aSSisted）   

Protective extension of the  

affected upper extremity  

Sanding（se】トassisted）  

Wa－utSuShi（active）  

Wooden block（active－aSSisted）  

Sanding（active）  

Wooden bIock（move backll・ard）  

Stamping  

Pegboard（¢15mm）  

Handloom weaving  

OT・i卵mi  

Personal computer 

0   0   0  

0   0   0  

0   0   

0   0   0   0   0   0   0   0   0  

0   〇  

〇   0   0   0   0   0   0  

〇   0   0   0   0   0  

0   0  

0   0   0   0  

0   0   0   0  

0  

0  

Figure14．Programsbased onⅡIFT－S RecoveryProfileforcasel  

（Mori）Tamaetal．1994）  

Weekwhichaimstoincreasetheactiverangeofmotion（ROM）oftheaffectedupperextremity，and  

muscularstrengthforthegrasp．SelectedactivitiesareWa－utSuShi（moveaquoit：moveforward－  

active），Sanding（loaded），Woodenblock（movebackward）、andStamping．MFT－Sis27（MFS：  

錮）atdischarge．   

Case2．A51yearoldmale、Carpenter．   

Diagnosis：Cerebralhemorrhage．  

Impairments：Right－Sidedhemiparesisandmoderatesensorvdisturbances．   

Figure15presentstheresultofinitialMFTsuperimposedonMFT－SRecoveryProfile．Theinitial  

MFT－Sis12．ThetasksscoredbelowthestandardvalueareFE（forwardelevationoftheupper  

extremity）andPD（touchthedorsumwiththepalm）．ThescoreofPI（pinch）isabovethestandard．  

Tofacilitatediscretemovementsoftheaffectedupperextremityandthefingertlppinch，prOgramS  

utilizingbilateralcompoundmotionsarepreparedforthenextweek．   

Taskl．Wa－Utsushi（moveaquoit：activeTaSSistedbyasuspensionsling）：Thepatientholdsa  

quoitwiththeaffectedhand，Carriesittowardapole．andsetsit．Thepolewi11beextendedtillthe  

angleofactiveflexionoftheshoulderreachesto90degrees．   

Task2・Wa－Utsushi（moveaquoit：movebackward）：Thepatienttakesupaquoitonthetable  

withtherighthand．andholdsit．Hemovestheaffectedupperextremitybackwardasanactive  

assistedmotion．holdingthequoit．Thenhetransfersthequoittothelefthandbehindhistrunk．  

GraduaL］ythepointoftransfermovestothemidlineofthedorsum．   

Task3・Lacing：Heholdsaleathersheetontherighthand、andlacesacordthroughholeswith  

thelefthand．   

Case3．A67yearoldmale．retired．   

Diagnosis：Cerebralhemorrhage．   

Complication：Hypertension．  
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Figure15．MFT－S RecoveryProfileChartofcase2  

Impalrment：Right－SidedhemlpareSis．   

Figure16presentshisMFT－SdataonMFT－SRecoveryProfileChart・TheinitialMFT－Sis27・  

ThescoreofPP（peg－board）islowercomparedtothestandardvalue・Althoughdiscretemovements  

oftheaffectedupperextremityandfingersarepossible，performancewiththethumbandfingersis  

clumsy partly due to flexor synerglC mOVementS・The occupationaltherapist selects activities  

requiringcoordinatedmovementsoftheupperextremityandfingersinprogramforthenextweek・  
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Figure16．MFT－SRecoveryProfi）eChartofcase3  

Taskl・Stamping：Thepatientholdsawoodenstampincylinderform（diameter：3cm，length：  

10cm）withthethumbandfingers，andstampsonapaperattachedtothewall．   

Task2・Drawlng：Hedrawsfigureswithapencil，andpaintsoutlinedrawingforcolorlng．   

Task3・Macrame：Heknitsamacrame・Toperformthishandicraft，Skilledpinchandcoordinated  

motionofbilateralhandsarenecessary．  
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［3］CaseReports  

Wepresenttwocaseswhereintherecoveryprocessisfollowedup．   

CaseO・K．A56yearoldmale，Officemanager   

Diagnosis：Cerebralinfarction   

Complication：Hypertension  

Impairments：Right－Sidedhemiparesisandsensorydisturbance   

Presentillness：On12August1999，hesuddenlynoticed dysesthesia andweaknessoftheright  

extremities associatedwith difficulty of speech during office work．He was transferred to an  

emergencyhospitalanddiagnosedasrighthemiplegiaduetocerebralinfarctionintheleftcorona  

radiata．Consciousnesswasclearallthroughouthisillness．Oneweekaftertheadmission，hestarted  

towalkaroundthebed．SlightmovementsoftherightshoulderbecamepossiblelOdaysthereafter．  

On9September，hewastransferredtothehospitalunitoftheNationalRehabilitationCenterforthe  

Disabled．Atadmission．hecouldwalkaroundthewardwithoutacane、andhisBarthelindexscore  

WaSlOO．Accordingly，theaimofrehabilitationasinpatientwastoimprovemotorfunctionofthe  

affectedrightupperextremitywithinonemonth．  

Initialassessment（theaffectedupperextremity）：PassiveROMsoftheshoulder，elbowandwrist  

joints were withinnormalrange．He complained ofslight to moderate dysesthesia offingertips．  

Discrete movements ofthe shoulder and the elbowjoint were possible．He could not voluntarily  

extend the wristjoint．Voluntary movements of themiddle to thelittle fingers were moderately  

limitedinbothflexionandextension．Asforthethumbandtheindexfinger，Onlyslightf］exionwas  

noticed，Whenheexertedmoderateefforts．MFSwas50（MFT－S：16）．AsshowninFigure17．PI  

（pinch）wasbelowthestandardvalue．AccordingtotheRES，thepredictedMFS（MFT－S）4weeks  

laterwas63（20），SuggeStingthathecouldpickupapencilandwriteafewletterswithit・   

Planandtentativegoal：Itwasassumedthathecouldextendtherightwrist andfingers．and  

performactivitiesusingpulppinch．Occupationaltherapy，5days／weekwitheachsessionlasting60  

min，WaSpreSCribed．ThetherapyprogramwasmodifiedeveryweekafterMFT・   

Clinicalcourse（Figure18）：Theaimsoftheoccupationaltherapyprograrnforthefirstweek  

weretofacilitatevoluntarycontrolofshoulderflexion，elbowextension，Wristextensionatneutral  

positionoftheforearm，andpulppinchwiththethumbandfingers・ThefollowlngaCtivitieswere  

selected：   

Taskl．Stamping（diameter：3cm，1ength：10cm）．The occupationaltherapist assisted the  

motion，holdinghiswristattheextendedposition・OnesessionconsistedoflOtrials・Hecompleted  

fivesessionsineachday．   

Task2．Woodenpegboard（diameter：3cm）・Theoccupationaltherapistprepared20wooden  

pegswhichstoodonaboard・Thepatientpickedupawoodenpegwiththepulppinch，Carrieditto  

asaucer．andreleaseditintothesaucer．onebyone・Heperformedtheactivityforfivesessionsevery  

day．   

After。neWeek，thescoreofPO（touchtheocciputwiththepalm）increasedfrom3to4，andthe  

scoreofPI（pinch）rosefromOtol．Theaimsoftheprogramforthesucceedingweekswereto  

improvethefunctionofpulppinchaswellasthecoordinatedmovementsoftheaffectedupper  
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Figure17．AIFT－SRecoveryProfileChartofthepatient，0．K．  

extremity．ThefolloⅥTlngaCtivitieswereselected：   

Taskl・Woodenpegboard（diameter：1．5cm）．Theprocedureswerethesameasaboveexcept  

forthesizeofthepeg．   

Task2．Woodenblock（movebackward）．Thepatientstoodinfrontofa45〇tiltedboard．onwhich  

25woodenblockswere attached withVelcro．HeworeawideclothbeltwithVelcroonthetrunk．  

Hepickedupawoodenblockwithhisaffectedhandusingpulppinch．carriedittohisbackand  
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Date  Sept13  Sept20  Sept27  0ct 4  

MFS  50  56  59  59  

n′げT－S  16  18  19  19  

Stamping  

Wooden－Peg（¢30mm）  

Wooden－Peg（¢15mm）  

Wooden block   

DralVlng  

Metal－peg（¢5mm）  

0
 
0
 
0
 
 

0
 
0
 
0
 
 

0
 
 
0
 
 
0
 
 

Figure18・Activitiesse）ectedbytheoccupationaltherapistforthepatient，0．E．  
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TSO（lVeeks）  

Figure19．Relationshipbetween TSOand MFSofthepatient，0．K．  

attachedit on theclothbelt．Then、hetook offthewoodenblock fromthe clothbeltwiththenon－  

affectedhand．Onesessionconsistedof25trials．Heperformedthreesessionseachday．   

Task3．Drawing．Hewrote501inesofhorizontal、Verticalandobliquedirectionsonwhitepaper  

with afelt－tippen．   

Threeweekslater．MFS（MFT－S）was59（19）．ThescoreofPIwasbelowthestandardvalue．In  

ordertorestoreaccuratepulppinch，theoccupationaltherapistchangedthepegandboardfrom  

woodentometal，withthemetalpeg（diameter：0．5cm）．   

Finalassessment：Fourweeksafteradmission，hisMFS（MFT－S）was63（20）．Comparedtothe  

standardvalue，thescoreofPIwaslowandthescoreofPPwashigh．Hecouldwriteafewletters  

withapencil．TherelationshipbetweenTSOandMFSisshowninFigure19・   

Hewasdischargedon130ctober、andcontinuedtoundergooccupationaltherapyservicesasan  

Outpatient．   

CaseT．れⅠ．A51yearoldfemale，housewife   

Diagnosis：Cerebralinfarction   

Complication：Hypertension  
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Figure20⊥ MFT－SRecoveryProfileChartofthepatient，T．M．  

lmpairments：Left－Sidedhemparesisandsensorydisturbance   

Presentillness：On150ctober1998，thepatientnoticedleft－Sideddysesthesiaaftersupper．The  

nextmornlng，Shecouldnotwalkaloneandwasadmittedtoahospital．CTscanrevealedalow  

densityareaintherightinterna】capsule．indicatingcerebralinfarction．Atthattimeshecouldnot  

VOluntarilymoveherleftupperandlowerextremity・Consciousnesswasclear．Twoweekslater，  

thereappearedslightvoluntarymovementsoftheleftlowerextremity．Onemonthlater．shecould  
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Date  Nov27  Dec 4  Decll Dec18  

MFS  22  31  34  41   

MFT－S  7  10  11  13  

Sanding（seJf－aSSisted）  

Wa－utSuShi（active－aSSisted）  

Wooden block（actjlTe－aSSisted）  

Wooden－peg（4＞30mm〕  

Lacing（】eather coaster）  

〇  

0  0  0  0  

0  0  

0  

0  

Figure21・Activities selected bv the occupationa）therapist for the  

patient，T．M．   

VOluntarilymovehershoulderandelbowjoints，althoughtheiractiveROMswereverylimited．On  

24November，ShewastransferredtothehospitalunitoftheNationalRehabilitationCenterforthe  

Disabled．  

Initialassessment：FunctionalassessmentsperformedwithillOneWeekafteradmissionindicated  

thatherBarthelindexscorewas55．andMFS（MFT－S）oftheaffectedsidewas22（7）andthatof  

thenon－affectedsidewaslOO（32）．AccordingtotheRESprediction，theBarthelindexscorewould  

bearound90after8weeks．ROMsoftheaffectedupperextremitywerewithinnormalrange．Both  

Superficialanddeepsensationswereslightlyimpaired．Activeshoulderabduction，elbowflexionand  

fingerflexionwerepartiallypossible．Comparedtothestandardvalue．thescoreofFEwaslowand  

thescoreofPIwashigh（Figure20）．PredictionofRESpointed outthat MFS（MFT－S）ofthe  

affected side wou）d be34（11）after4weeks of occupationaltherapy，indicating that she could  

performforward elevationoftheupperextremitymorethan45degrees，andalsograspaballand  

holdit without assistance．   

Plan and tentativegoal：The aims of occupationaltherapy for the succeeding weeks were to  

increaseactiveROMoftheshoulder，tOregainvoluntaryfinger－eXtenSionandgrasp－releasefunc－  

tion．Occupationaltherapy，60mindurationatafrequencyof5days／week、WaSpreSCribed．Activities  

WeremOdifiedeveryweekafterMFT．   

Clinicalcourse（Figure21）：Forthefirstweek．theoccupationaltherapyprogramaimedatthe  

improvementofROMforactiveforwardelevationoftheaffectedupperextremity・Thefollowing  

activities were selected：   

Taskl．Sanding（self－aSSisted）．Thetiltingangleofthesandingboardwasat45degrees・The  

patientsatonachair・Thelefthand・withthefingersextendedandabducted，WaSfixedtoasanding  

blockwithVelcro－band．Pushingupandpullingdownoftheblockweremainlyperformedbythe  

righthand．OnesessionconsistedoflOtrials．andfivesessionsforeachdaywereprescribed・   

Task2．Wa－Utsushi（moveaquoit；active－aSSisted）．Thepatientsatonachairinfrontofatable・  

onwhichwerelOquoitsandapole・Shegraspedaquoitwiththelefthandandputitonthepole，  

whiletheleftforearmwassupportedwithasuspensionsling（1．Okgloaded）・Theoccupational  

therapistguidedthemovementoftheaffectedupperextremity・OnesessionconsistedoflOtrialsland  

fivesessionswereperformedeachday・  
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TSO（ll・eeks）  

Fig■ure22．RelationshipbetweenTSOand MFSofthepatient，T．皿Ⅰ．  

Afteroneweek，Shecouldactivelyperformleftshoulderflexionupto40degrees，graSpaballwhile  

theforearmwassupported，andpickupa pencilonthetable．MFS（MFT－S）was31（10）．The  

SCOreOfFEwasstilllessthanthestandardvalue．Theaimsoftheoccupationaltherapyprogramfor  

2ndand3rdweeksweretofurtherincreaseactiveROMoftheshoulder．andtoi111prOVethecapacity  

forgrasplng，CarrylngandreleaslngObjects．Activitieswerechangedasfo］lows：   

Taskl．Wa－Utsushi（move a quoit；active－aSSisted）．Theleft forearm was supported by  

SuSpenSionsling（0．8kgloaded）．   

Task2．Woodenblock（moveforward；active－aSSisted）．Shesatonachairinfrontofthetable，  

OnWhichwerelOwoodenblocks（5cmcube）．Theleftforearmwassupportedbyasuspensionsling．  

Shegraspedawoodenblock，Carrieditlaterallyandreleaseditonthetable．Onesessionconsisted  

OflOtrials，Fivesessionswereperformedeveryday．   

After3weeks，MFS（MFT－S）was41（13）．FEreachedthestandardvalue．AIso，Shesuccessfully  

performedCC－1，i．e．、Carrieda5cmcubeforwardmorethanlOcmwhthin5sec．   

Theaimoftheprogramforthe4thweekwastojmprovepulppinchwiththethumbandfingers．  

Selected activities were：   

Taskl．Wa－Utsushi（moveaquoit；active）．OnesessionconsistedoflOtrials，andfivesessions  

foreachdaywereprescribed．   

Task2．Pegboard．Twenty wooden pegs（3cmin diameter，8cmlength）stood on36×28cm  

board．She grasped one peg，Carried the peg from board to saucer and dropped the peg．Three  

SeSSionswereprescribeddailv．   

Task3．Lacing．Shelacedaroundleathercoaster（9cmdiameter，0．5cmthickness），holdingthe  

leatherwiththelefthandandinsertingaleatherstringwiththerighthand．   

Finalassessment：Figure22presentstherelationshipbetweenTSOandMFS．MFS（MFT－S）  

became44（14）after4weeks of occupationaltherapy．The score of CC（carrying a cube）was  

higherthanthestandardvalue．AlthoughthescoreofFEwasstil］lowerthanthestandard，theshort  

termgoals、i．e．，60degreesFEoftheshoulder．voluntaryfingerextensionandgrasp－releasefunction、  

Wereattainedbythe4－Weekoccupationaltherapyprogram．  
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4 APPENDIX  

［1］ProcessofMotorRecoveryoftheAffectedtJpperExtremityRevealedbyEMG  
Polygr乱ph  

TherelationshipbetweenMFS andthe stage ofmotorrecovery（Brunnstrom1970）andEMG  

polygraphdatawereanalyzedin41hemipareticmalepatientsaged37to73years．Thetimefromthe  

StrOke onsetto theEMGexaminationranged from4to23weeks．The EMGexaminationswere  

repeatedtwo orthreetimeswith4weekintervalsinllpatients．Thepatientsatonachair．The  

elbowjointoftheaffectedsidewaspassivelykeptat90degreesflexionwiththeforearmsupinated  

OrprOnatedbytheexaminer．ThesurfaceEMGactivitiespickedupfromthebicepsbrachii．triceps  

brachii，fingerflexorsaIldfingerextensors，Wereamplifiedandrecordedonanoscilloscopepaper  

（Figure23）．Thepatientwasaskedtoflexorextendthewristjointisometrica11ybypushingagainst  

theexaminer’shandwithmoderateeffortforatleast3sec．Heperformedthreetrialsineachposition  

withintervalsofmorethan5sec．TheEMGactivitiesgreaterthanO．02mVduringtheperformance  

Were regarded as active contraction of the muscle．Table8schematica11y presents the synergic  

patternofmuscularactivitiesineachtask（Gellhorn1947；Nakamura1973）．Thesepatternswere  

used asreference．Whenmuscularactivitiesareobservedwheremuscularactivitiesarenotpresent  

inthereference，theyarereferredtoastheabnormalelement．Themuscularactivitiesobservedin  

Tria13  Tria12  Trial 1 

Biceps brachii 

Triceps brachii 

Finger flexois 

Fingerextensors 

」0・2mV  

Isec  

Figure23．EMGpolygraphduringwristextension   

Electromyographic activities of the biceps brachii，triceps brachii．  

finger flexors and finger extensors are recorded during active wrist  

extension．ThreetrialsareshowIl．Positionoftheupperextremity：the  

Shoulder at kinesiologlCalreference position，the elbw at90degrees  

flexionand theforearm atpronatedposition．  

Patient：A53years－01d、male．Lefthemiparesis．  

Overflowofmuscularactivitiesareobservedinthetricepsbrachii．There  

isnoabnormalactivityinthefingerflexors．  

（Moritaet al．1992）  

3（フ   



Table8．Synergicpattern ofmuscularactivitiesin healthyAdults．  

Forearnl  ,osition Su  illated  Pronated  

Movement task（wrist）  Flex Extend Flex Extend  

Biceps brachii 

Triceps hrachii 

FiIlger flexors 

Finger extensors 

＋
 
＋
 
 

（Nakamura1973）  

Table9．Rc］ationshipbetweenthestageofmotorrecovery（Brunnstrom）andMFS  
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rs＝0．946 p＜0．01  rs＝0．961p＜0．01  

（Moritaetal．1992）  

the same muscle as the refeI・ence were named the normalelement．Then we count the number of  

al〕nOrmalalld normalelementsin the four tasks．   

Table9shows therelationshipbetween Brunnstrom’s stage of motor recovery and MFS．Low  

MFS．s（20－40）correspondtostage30fmotorrecoveryandmoderateMFS’s（40－60）tostage4．  

indicating that patients withlow MFS’s could move the affected upper extremitywith synergic  

movementpatternsandthosewithMFSIsgreaterthan40didsowithdiscretemovementpatternS．  

Figure24presentstherelatiollShipofMFStothenumberofabnormalandnormalelenlentSforeach  

Patient．TherelationshipbetweenMFSandthenumberofnormalelementsissignificantinpatients  

with MFSrangingfromO to30（p＜0．01）、indicatingthat theincrease ofMFSiscoupled to the  

increased number ofnormalelements．The number ofnormalelementsreachedthemaximumlevel  

illpatientswithMFSgreaterthan30．lnthepatientswithMFSlessthan44，therewasasignificant  

correlationbetweenMFS and thenumber ofabnormalelements（P＜0．05）．Onthe otherhand、in  

patientswithMFSgreaterthan44，therelationshipbetweentheincreaseofMFSandthedecrease  

Ofabnormalelementstended to besignificant（p＜0．1）．Simi1arrelationswereobserved between  

EMGdataandthestageofmotorrecovery．InpatielltSbelongingtoBrunnstrom’sstagelessthan3，  

progressionofthestagewascoupledtotheincreaseofbothabnormalandnormalelements．Among  

thepatientsbelonglngtO Brunnstrom’sstagegreaterthan4．thenumberofnormalelementswere  

four，i．e．，aSSameaSthereference．Thedecreaseofabnormalelementsalongwiththeprogression  

Ofthestagewerestatisticallysignificantinthearm．butnotinthefinger．  
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［2］IllustrativeActivities  

Throughouttheseillustrations，theaffectedsideistheright．  

1．Wa－utSuShi（moveaquoit）  

1）MoYe forward  

A．Active－aSSistedmovements（self－aSSisted）  

Thepatientclaspsthebothhands．andpicksupaquoitonthetablewiththe  

thumbandtheindexfingerofthenon－affectedside．Thenhe／shemovesthe  

quoit to thepole，andsetsthem．  

B．Active－aSSistedmovements（forearmsupported）  

Thepatientgraspsaquoitwiththeaffectedhand，mOVeSittothepoleandsetsthem．while  

theforearmissupportedbyanoccupationaltherapIStOraSuSpenSionsling．  

ぎ浄  

r  

C．Active movements  

The taskis performedwith the affected upper  

extremity．Theheightofpoleshouldbeadjusted  

within active ROM ofshoulder flexion．  

2）Movebackward  

Thepatientgraspsaquoitwiththeaffectedhand，mOVeSittowardhis／herback，andtransfersittothe  

non－affectedhandbehind the dorsum．   



2．Protectiveextension ofthe affectedupperextremity   

（partialsupportofthebodyweight）  

Thepatientsitsonalongchair．Whileperformlng  

ataskwiththeno11－affectedhand，he／sheplaces  

thepalmoftheaffectedsideonthechairwiththe  

extended elbow（partially supporting the body  

Weight）．The occupatio11altherapist assists the  

elbowextellSion，ifnecessal・y．  

3．Sanding・  

ThepatientperformsthetaslくWithvarioussandingblocks．TheslopeofsandingboardrangesfromOto  

55degrees．He／sheshouldpushupandpulldowntheblockrepeatedly．  

A．Active－aSSisted movements（self－  

assisted）  

B．Active movements  

C．Resisted movements（］oaded）  D．Various sanding blocks  
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4．Woodenblock  

1）Moveforward  

輝  

A．Active－aSSistedmovements  

Thepatientpicksupablockonthetableandmovesitforwardwiththeaffectedupperextremity・The  
OCCupationaltherapistsupportstheforearmduringtheperformance．  

B．Resisted andactive－aSSistedmovements  

Themotionofpicking－upisperformedagainstresistanceoffixationbyVelcro．Theforearmissupported  

bysuspensionslingduringtask－Performance．  

C．Resistedandactivemovements  

The taskis the same as task B（resisted and active－aSSisted movements）except no support for the  

forearm．  

2）Movebackward  

ThepatientwearsawideclothbeltwithVelcroonthetrunk．He／shestandsinfront  

ofatiltedboard，OnWhich25wooden－blocksareattachedwithVelcro．He／shepicks  
uponeblockwiththeaffectedhand，Carriesittowardthedorsum，andattachesiton  

thebeltatthedorsum．Usingthenon－affectedhand，he／sheremovesitfromthebelt．  

andputsitinaboxonthetable．  
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5．Peg－board  

Alltasksareperformedbyactivemovements．  

A．Wooden．peg（¢30mm）andboard B．Wooden－beg（¢15mm）andboard  

C．Metalpeg（¢5mm）…111dl）Oal・d  D．PerduePeg Board  

6．Remedialapparatus  

A．Totossortothrowaball B．Tograspafallingpole  C．Toplaydeckquoits  
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7．Handicrafts  

ActivitiesしLSinghalldicraftsaredividcdintothreL：grOupS，dependinguponmotionspel・formedbytheaffected  

ul）PereXtremitv．  

11andicraftl：Activities of the affected upper extremity are to hold an object and to keepits position  

stationarilv．  

11；Lndicraft2：Theaffectedhandholdsanobject andtheaffectedarm performsrepetitivemotions．  

lIandicraft3：Thebothupperextremitiesperformcompotlndmotions．  

1）Handicraftl  

A．I」aClllg  

TheaffectedhandholdsaleathersheetstationarilyduringtaskperformallCe．  

B．几Ietalwork  

Theaffectedhandholdsanailandthenon－affectedhandoperatesahammer．  
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2）Haれdicr礼ft2  

A．Stamping  

Thepatientgraspsorpinchesaprintingblockandstampsonapaperrepetitively．  

B．Draw川g  

Thepatientdrawslineswithafeltpen．  C．Sawing・  

D．Metalwork  

Thepatielltho］dsahammerwiththeaffectedhand  

and hits a nailwithit．  
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3）Handicraft3  

A．Chigirie  

TheartusingJapanesepaper（Wa－Shi）．ThepatienttearsJapanesepapertopeaces．andsticksthemon  
athickpaperwithpaste，makjngafigure．  

C．Mosaicworksusingcel・amic tiles  

D．Woodengravlれg  
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F．Macrame  

亡表基準  

一戸『召■ 〟 √＿  
寄  付i  

瀞テ   

H．Sa5hiko（quilting）  
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