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ABSTRACT:Weclassifiedphantomlimbsintofivetypes,whichvaryaccord-

ingtothecircumstanceandpsychologicalconditionofthealnputee.Phantom

limbscanenlargeorelongate･Thetypesofphantom limbsofamputeesare

basicallythesamebutthedisregardedphantom limbsaretobesuppressed.

AnamputeewhohasTypeIorIIcandescribeconditionsofthephantom

limbwithrespecttothenormallimb,canmovethephantomlimbvoluntarily

and can utilizeitasthefeedback mechanism when theprosthesis五ts

perfectry･TypeHampateefeelsthatthephantomlimbcan丘tinaphostlleSis

andTypeIIIampLiteehasstrongpsychologlCalcon月ictbetweenneedsand

suppression.MalBtting,malalignementoftheprosthesisandabnormalgait

patternofthelowerextremityamputeecan becorrectedtosomeextent.

Lowerextremityphantom limb isrelated tothegaitpattern and upper

extremityphantomlimbsisrelatedtohandfunction.

INTRODUCTION

Itisnotuncommonamputees(including

thedisarticulatedamputees)tohaveafeeling

asiftheystillhaveextremitiesexisting,and

itgreatlyaffectstheamputeesandtheirdaily

life.Phantom limboftheamputeesiscon-

sidered･tobetheprojection ofthe body

imagewiththesensoryaspectasphantom

paln･Theamputeecanrecognizethephan-

tomlimb(ashehas,forsomepart,clear

picture;forothers,vaguepictureofthe

phantomlimb),anditcanbedrawnbythe

methodofprojections;whichdelineatesthe

difference from the hallucination of the

psychiatricpatients･Theimageofthephan-

tomlimbisgenerallymonochromewithsome

exceptions･Butwiththeprevalenceofcolor
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TVsets,morepeopietendtohavecolored

dream andtheymayhavethecoloredimage

whentheyareamputated.Peopledonothave

complaintofpalれinthenormalstate,thus

theamputeewhohasphantom pain isre-

gardedtobeintheabnormalstate.Inthis

case,factorsbehindthe complaintshould

bedetectedandanalyzedtosolveeachpro-
blem.

I Phantom Limb

1. DrawingProjectionsofthe Phantom

Limb(Otsuka)

a. LowerExtremityAmputee

l)Placetheunaffectedlowerextrimity

extendedin proneposition onasheetof

paper.Contourwith a felt-tippedmarker

andmarkthepositionsofhipJOint,knee

joint,footjointandphalangealjoints;thus

theprojectionofthefrontalplanecan be

drawn.2)Draw thesagittalprojection as
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Wellinside-lying positionand mark the

joints.3)Drawthehorizontalprojection of

thefootandmarkthejoints.4)Turnover

thesheetofpaperandtracethelinestodraw

projectionsoftheamputatedlowerextremity

(onthepremisethatboth extremitiesare

symmetrical.5)Writedownthescales.6)

Placethestump exactlyontheprojection

andcontourit.7)Draw theimageofthe

phantomlimbonit(mayhavetheamputee

drawitbyhimself). 8)Comparethepro-

jectionwithprosthesistofindouttherela-

tionship.9)Whentheamputeecomplainsthe

phantom palmOrStumppalm,Writedownthe

complaints,onsettime,treatmentforthepalm,

etc.,oneachplace.Atthesametimenote

theconditionofthestump(i.eHscar,adhe-

sion,neuroma,etc.)andanxietiesforliving

(financialanxiety, pcychologicalanxietyor

physicalanxiety).Followthesameprocedure

forupperextremityamputees･

b. UpperExtremityAmputee

l)Placetheunaffected upperextremity

extendedin pronatedposition on a sheet

ofpaper.ContourwithafelLtippedmarker

andmarkthepositionsofshoulderjoint,elbow

joint,wristjointandphalangealjoints;thus

theprojectionofthefrontalplane can be

drawn.2)Draw thesagittalprojectionas

wellinneutralposition,andaddextended

aswellasflexedpositionofeach phalanx.

3)Turnoverthesheetofpaperandtrace

thelinestodrawprojectionsoftheamputated

upperextremity.4)Writedownthescales･

2. TypesofPhantom Limbs(Otsuka),

UtilityandReversibilityofTypes

Theauthorhasclassifieldthetypesand

utilityofphantomlimbs,hethinksthephan-

tomlimborlglnateSfrom centralmechanism

and modified byperipheralfactors.Adult

amputeenormallyhasaphantom limbim一

mediatelyafteramputation(however,phantom

limbwithpalmisconsideredasanabnormal

state).Psychologically,typeofphantomlimb

showsconflictbetweenudesireHforthelostlimb

and"suppression"forglVingitup.Thusthe

typeofphantomlimbductuatesaccordingto

thecircumstanceandpsychologlCalcondition

oftheamputee;which makesanamputee

havedifferenttypesofphantom limband

makesit"reversible".psychotherapyfacilita-

testhereversibility.Thetypeofphantom

limbaswellasthecharactorofamputee is

stablewhilepsychologlCal,physicaland en-

vironmentalfactorskeepbalance;oncethey

losebalance,boththetypesandcharacter

starttoflucturte.Iftheamputeeisleftalone

hebecomespassiveanddepressed.Remain-

ingunderthisconditionforaboutayearor

more,hischaracterandthetypeofphantom

limbwillbeBXed.

TypeIhastwoaspects;oneshowsthe

strongest "desire" (moresowhen ithas

slightphantom pain),theothershowsthe

positiveutilizationofthephantomlimb(often

itdoesnothaveanyphantompain).TypeII

isconsideredtobeamodificationofTypeI.

TypeH hasclinically thegreatestutility

valueandisadaptedintoanykindsofpro-

shtesis.Whentheimageofphantom limb

fitstheprosthesislimbandtheamputeetries

toutilizethephantomlimbasthefeedback

mechaninism positively,itwillbecomeso

called"incarnatedlimb".Ⅰnthiscase,clini-

callyspeaking,itisdesirablethatthephan-

tomlimbappearswhilewearingtheprosthesis

and disappearsassoonastaking itoff.

(note:Theauthorwitnessedthatanamputee

soonafteramputationwokeupinthemiddle

ofnighttogotothebathroom,triedtobear
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心 性 朝 雄 船 町

TypeI TypeII TypeIII TypeIII TypeIV TypeV

Real･size FZoating HAndType DigitType Ruditnent Sinking

Type Type (Non-FloatingType) (Non･FloatingType) Type Type

Fig.1

Table2:TypesofPhantomumbandUtilities(Otuka)
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PhantomLimb

TypeI(ReaトsizeType)

TypeII(Floating Type)

TypeIII
(Non-Floatin g Type)

i)Hand-Type

ii)Digit-Type

TypeIV
(RudimentType)

TypeV(SinkingType)

"on-phantom罠arn:;edg: 慧慧 空
1im b

AvailableLEshetnhaem:p:rtaoe:ett呂%iiSe:li:td:
utilize,itwillbecome
"incarntnatedlimb".

Partially
Avai一able

Not
Available

PhantomLimbwillbe
vanishedbyPsychothe-
rapyandberefor-med
tobetheadaptivePhan-
tomLimb. (TypeIor
II).

rEehf諾ioemdLltTb蓑illt宝∑
adaptivePhantomLimb.
(TypelorII).

Defbrmity
andabnormal

posture
before

amputation
Or

Phantom
Limbwith
Phantom
`̀Pain"

J
Vanishment
ofPhantom

Limb
l

Reformation
ofadaptive
Phantom
Limb

hisweighton hisphantom limb and fell intoTypeV whichthephantom limb sinks

down) into the stump. When the "suppression"

Phantom limbcanshrink,aspsychologi- reachesthegreateststate,thephantom limb

caÌbuppression"growsstronger,Types I/ disappears.Anamputeewithoutphatomlimb

IIchangeintoTypeIIIand Bnally change from initialstageisconsideredtohavestrong
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reservation(exceptthepediatricamputees).

Itispossibletolethimhaveaphantomlimb.

Types III～V show strong psychologlCal

〟suppressionりgraduallyand phantom limb

is〃compressedMand 〟Bxed〃･ Theauthor

estimatesthattheimpactof〟desife〃and

んsuppressionMequateeachotherinTypeIII･

NotafewamputeesofTypeHIshow con-

siderableresistanceagainstpsychotherapyto

wipeOutphantomlimb.Thestumpsofthem

areoften notingoodconditionthusthe

plasticsurgeryforthestumpsincombination

withpsychotherapy willlead tosuccessful

result.Fortheplasticsurgeryevokesthe

psychologlCalimpactwhichtheamputeehad

atthetimeOfamputationanditworksasa

kindofhypnotherapy. Upperextrememity

amputationofTypeIIIwith mobilephan-

tomdigitsandlittlephantom palm Changes

intoTypeI/ⅠIafterwearingtheprosthesis.

Thismightbecausedbythestrongdesire

oftheamputee who,withoutthestrong

desire,wouldhaveutilizedphantom limbas

thefeedback mechanism.Generally,Type

IIIamputeehasaphantomlimb withcon-

tractured fingersin aexion;butinsome

abnormalcaseswith severephantom palm,

thecontractured Bngersareinextention.

TheoreticallyType IV mightbeseen in

lowerextremity amputees,butclinicallyit

hasonlybeseeninupperextremityampu-

tees,whichtellsthediffrencebetweenupper

andlowerextremityamputees.

3. PhantomLimbsofPediatricAmputees

PhantomLimbsarecloselyrelated With

thedevelopmentofbrainandclinicallythey

can notbeseen undersixyearsofage

regardlessofthestumpconditions.Itstarts

toappeararoundtheageofeightandthe

upperextremityphantomlimbsprecedethe

lowerextremityones.Phantom limbwith

palmappearsaroundtheageof丘fteenwhen

thebodyimageisfullydevelopedandtile

patientisoutofpediatricians'hand.Here

againthephantom limbsaresuggested to

berelatedwiththecentralnervoussystem.

And Hpaln''inpediatricamputeescauses

littleproblem.

4. PhantomLimbsofMulti-Extremities

Amputees

Phantom limbs of a muユti-extremities

amputeestartappearingataboutthesame

time,andofabilataralsymmetricalamputee

aresymmetricalandwhenpaiedmuchcon-

cernphantomlimbandpalmarefeltstrongly.

Thereisastrongtendency thattypesof

phantomlimbsofanasymmetricalamputee

fallintoonetype.Butthephantomlimbis

usuppressednwhentheamputeeisindifferent

andthephantomlimbねllsinto Typelor

IIwhentheamputeehasstrong "desire".

Disappearedphantomlimbswith"suppresion"

Canberecoveredagainsameasinamono-

extremityamputee.Generallymuユti-extremi-

tiesamputeestrytoutilizephantomlimbsas

thefeedbackmechanismpositivelyandscare-

celycomplainof"pain".clinicallyspeaking,

incaseofaunilataralabovekneeandcon_

tralataralbelow kneeamputeeutilizesthe

contralaterallongerstumpasa "dominant

foot"WithTypelorIIwhichphantomlimbs

match the size ofprosthesis. Sodoesa

unilateralaboveelbowandcontralateralbelow

elbowamputee,whoutilizesthecontralateral

longerstumpasa"dominanthand".

Generally,thelnulti-extremitiesamputee

utilizesthelongerstumpasa Hdominant

limb"whichcanalsobeseeninthepro-

jection. Thisknowlegecould beagreat

helpforphysicaltherapyand occupational
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therapy.Itispossibletofabricateprosthesis

outoftheprojectionofphantomlimbswhen

thetypeofamuユti-extremitiesamputation

fallsintoTypeIorII.Clinicalexperiences

tellusthatthelongitudinallengthofasole

approximatesthelengthofulnaandseven

timesofthislengthapproximatestheheight

ofan amputee.Generally,forabilateral

abovekneeamputeeaprosthesisismade2

to3inchesshortofhisheight;forabilateral

belowkneeamputee.0to1inchshorLBut

whenTypeiorIIphantomlimbsareutilized

asthefeedback mechanism,theprosthesis

maybemadetotherealsizeofthelostlimb.

5. CharacteristicsofHumanbeing

Maincharacteristicsarethefollowings:

㊨ bipedalstandingandwalking(mainlythe

functionoflowerextremitiesandtrunk)

④ hand function (i.e.,the opposition of

thumbenablestomanipulateobjects,sen-

sitivityofreceptorsas"externalbrain")

@ uspeech"asthesupremementalactivity.

Thesecharacteristicsclearlytellthedi-

fference offunctionsbetween upper and

lowerextremities,whichisreflected inthe

centralprojection;hands occupy greater

areasthanlowerextremitiesortrurlkbecause

theformerhavelargerreceptivefieldthan

thetatters.Thisdifferenceisalsoaffected

inphantomlimbs.

6. Relationshipbetween Phantom Limb

andDistalParts

Distalpartswhich areused frequently

in ActivitiesofDaily Living (ADL)are

innervatedprofoundly.Anamputeeiscon-

sciousofhand(especiallyradialside)and

foot(especiallymedialside)inADLbutis

ratherindifferenttootherparts.Thistells

thatTypeII(Otsuka)phantomlimbissuf一

五cientenoughforADL. Brainissaidto

respondtoexteralstimulithustheparts

whicharefrequentlyusedand/orstimulated

(e･g･hand,foot)Willproducevividphantom

limbsafteramputation･Ontheotherhand,

phantomlimboftheperipheralchronicdisuse

disease (e･g･osteoarthro-tuberculosis) Will

disappearincomparativelyearlystageand

beextinguishedeasilybypsychotherapy･In

thiscaseitisconsideredthatthelocalized

bodyimageinthebrainisdiminished and

extirlguished graduaHy according to the

decreasingIncomingperipheralstimuli.

7. Fluctuation of Phantom Limb and

PeripheralStimuli

Thestumpcanbeseenasthemassof

regeneratingnervefibersanditwillfluctuate

betweenTypeIthroughTypeIIIby equal

pressureofthemanchetteofbemodynamome-

ter.Especially,itbecomessenstive to the

stimulationwhenonetriestoutilizephantom

limb possitively. Contrary, when one is

stronglysuppressedthephantom limb will

scarecelybeaffectedbyperipheralstimuli.

Hereagain,thephantomlimbissuggested

tobeofcentralmechanism supported by

peripheralfactors.Thefactthatthephantom

limb 月uctuatesby equalpr･essure ofthe

manchetteofhemodynamometershowsthat

the別tingconditionofthesocketandstump

relatestothetypeofphantomlimbinclinical

situation.

Moreoeer,Vertiacipressuretoand move

mentofthestump and low frequencysti一

mulationarenotconsidered tocause8uc.

tuatinonofthe types. Thephantom limb

movesalongwithmovementofthestumpand

therangeofmotion(ROM)ofthephantom

limbisequaltoorlittlelessthantheROM

ofthestump.
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8. FlexionPostureofPhantomLimb

AnamputeeofTypelorIIcanshowthe

positionlngOfphantomlimbwithhisunaffect-

edlimbandsomepatientscan movehis

phantomlimbvoluntarily(utilizingphantom

limbwiththeelectricprosthesis).Butphan-

tomlimbhasthetendencytotakeflexion

positioningeneral(soanamputeeofType

IIwithfingerextentionpositionmayhave

abnormalfactors).Theabnormalitywouldbe

causedbyfollowingreasons.① Embryologi-

callyhumanbeingtakeflexion posturena-

turally in embryonicperiod.Thisposture

requireslittlemusclecontraction･ Asaexor

musclesarestrongerthanextensormuscles,

patientsarelikely to geta totalflexion

postureafterlyingbed foralongperiod.

Humanbeingsdevelopfrom〃naturalpostureM

withsummation ofconditioned reaexesto

makeanindependentadults.Ifanamputee

isleftwithoutanytreatment,hewillregress

intoaunatural"flexionposturelikeanembryo

with theprocessakintodegeneration of

muscularandskeltonsystem.@ Abnormal

postureofphantomlimbincreasespainbut

"natural''flexion postureofphantom limb

decreasesphantom palm.Thusanamputee

withphantom palm utilizesflexion posture

torelieve palm. Sometimesphantom limb

holdspositionatthetimeofinjury.(e.g.

An amputee whose upper extremity was

twistedbehindhisback and injuered beト

Weenatelephonepoleandamotorcarcom

complainshisphantom limb beingjustin

thesamepositionwithpalm.Ifthephantom

limbwillbeputintonormalposition,the

paindecrease.Needlesstosay,butTypeI

andTypeHamputeecanmovephaphantom

limbvoluntarily.)

9. Phantom Limb ofUpper Extremity

Amputation

Thefunctionandsensorymechanism of

thehand isverylmpOrtantandthumband

index丘ngerhavingtheirownintrinsicmus-

clescarringoutmostADLactivities. Itis

estimatedthatthephantomdigits,especially

radialside,willlingertothelastmomentas

theyoccupywideprojection inthebrain

area.Thiscanalsobetoldbythefactthat

TypeIHorVamputeehasresidualphantom

digitandhand.Itmustbestressedthatan

upperextremityamputeeiaabletodo80%

ofADLactivitieswithhisunaffectedside

92% atmost).Prosthesiswhichiscurrently

useddoesnotmeetthefunctionandsensation

ofarealhand,whichaffectsthetypesof

upperextremityphantomlimb.Thiscanbe

supportedbythefactthatthemajorityof

upperextremityamputeesfallintoTypeIII,I

orIIwhichanamputeehasstrong"desire".

10･ Phantom LimbofLowerExtremity

Amputation

Thefunctionoflowerextremityissimpler

thanthatofupperone,andtopologicalpro-

jectionareainthecerebralcortexisnarrow,

thusthepresenseofphantomlimbisestimat-

edtobelesscommon in lowerextremity

amputation. In fact,Clinically, Type IV

amputationisonlyseenin upperextremity

amputation.Phantomlimboflowerextremity

hascloserelationshipwithgaitpattern,which

isreflectedinthefactthatthephantomlimb

isstronglyfeltir]heel,foot,toeandfingers

(espesially medialside). Typeland II

phantomlimbcanbeutilizedasthefeedback

mechanism.Lowerextremities musttake

uni-lateralstancewhenwalking,so even a

stick-likeprosthesismustbewornsecure

standingandwalkingindailylife.Clinically
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lowerextremityprosthesissatisBesessential

functionmorethantheupperextremitypro-

sthesis.TypelorIIamputeewhohasphan-

tom limbWhichisnotinvolvedin standing

andwalkingpattem showsmalfitting,mala-

1igrlmentOfprosthesisandabnormalwalking

whenwearingprosthesis.Thesecanhelpln

checkingthefittingofprosthesis.

(TobecontinuedtoPartH)
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