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Abstract:Amyotrophiclateralsclerosisisarapidlyprogressivedisorderinvolving
degenerationofmotorneurons.Excessiveexerciseimpactcanactuallydecreasemuscle
strength.Wewouldliketoreportoursuccesswithapatientinwhomhome-based
convalescencehadbeendifficultduetoalumbarvertebralfracture.Shewasableto
returnhomeafterappropriateadjustments.Thepatientwasa64-year-oldwomanwho
becameawareofdiminishingmusclestrengthinherextremities12yearspreviouslyand
wasdiagnosedwithamyotrophiclateralsclerosis.Shehadfallenathomeandsuffereda
lumbarvertebralfracture.Afteramonthofinpatienttherapyatanotherhospital,shewas
transferredtoourinstitution.Shetiredeasilyandcouldnotperformmusclestrength
training,soherprogramwasadjustedsothatwalking,whichwasnotasexhaustingfor
her,wasthefocusofthetraining.Gradually,herfatiguebegantolessen,andshewasable
toundergomusclestrengthtraining.Ultimately,shebecameindependentenoughto
conductheractivitiesathome,allowinghertobedischargedhome.Evenincasessuch
asourswherethepatientinitiallyfindsthetrainingtoochallenging,implementing
alternativeexercisessuchastheuseofrepetitivelowimpacttrainingcanleadto
improvementsinapatient’sactivitiesofdailyliving.
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Introduction

Amyotrophiclateralsclerosis（ALS）isarefractorydiseaseofunknowncausewherebothupper
andlowermotorneuronsdegenerate,leadingtoprogressivemuscleweakness. Motorneuron
degenerationhasbeenreportedtohalvethenumberofmotorunitsinjusthalfayear１）,leadingto
progressivelimbmuscleweaknessandbulbarparalysis.Byapproximately3yearsafteronset,many
patientsdevelopwalkingdifficultiesanddysphasia,andultimately,manyofthepatientsdieof
respiratoryfailure.Elisabettaetal.reportedthatthe1-year/5-year/10-yearsurvivalratesin483cases
ofALSwere76.2％/23.4％/11.8％,respectively２）,andthatthereareslowlyprogressingcaseswhere
survivalbeyond10yearsispossible.Activitiesofdailyliving（ADL）arecompromisedasaresultof
ALSmakinghomeconvalescencedifficult,sorehabilitationmustbecarriedoutinaninpatientsetting.
However,excessiveexerciseloadsduringrehabilitationcanactuallyleadtooverworkweaknessand
mayevenhastentheprogressionofALS３）.Inaddition,theprimarydiseasemayprogressduring
hospitalizationsothateventually,insteadofimprovedADLfunctioning,thepatientcannolongerbe
dischargedhome.Wewouldliketoreportourexperiencewithapatientwhohadatypicalslowly-
progressiveALSthatwascomplicatedbyalumbarvertebralfractureinwhomweinstitutedrecovery
stagerehabilitation.Byadjustingherexercisetreatmentappropriately,overworkweaknesswasavoided
andthepatientwasdischargedhome.

CaseReport

A64-year-oldwoman

Pastmedicalhistory
Breastcancer

Familyhistory

HeryoungerbrotherwasdiagnosedwithALS.

Socialbackground

Sheliveswithherhusbandandeldestson.Beforetheinjury,shewasabletowalkfor20meters
indoorsusingawheeledwalkerorbyholdingontowalls,whileoutdoorsshewasabletowalkforabout
100mwithherhusband’shelp.Ashersymptomsprogressed,sheoftenfelleveninsideherhome.In
termsofADLs,sherequiredassistanceinshampooing,bathing,anddressing,andherhusbandtook
overthehousework.ShewasdesignatedasrequiringLong-Termcarelevel2,andalthoughherhome
hadbeenrenovatedforherneeds,therewerestillareaswithleveldifferencesbutwithnorailings,such
astheentranceway,andneitherthetoiletnorbathroomhadrailings.

Historyofpresentillness

Thepatientbecameawareofdiminishingmusclestrengthinherextremitiesin2002,andwas
diagnosedwithALSbyaneurologist.Becauseherdiseaseprogressedslowly,shereceived
electrophysiologicaltestinginordertoruleoutotherdiagnoses.
OnEMG,giantspikeswereobservedforthetongueandfortheupperandlowerextremities
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broadly,andonlysomefibrillationpotentialswereobservedincontrast.Thesefindingswereinterpreted
asadisorderofanteriorhorncells,anditmeantthattherewerelowermotorneurondisordersinher
upperandlowerextremities.Fortendonreflexes,otherthanareducedlowerjawreflexandpatellar
tendonreflexhyperactivity,deeptendonreflexesatothersiteswerenormal.Babinskireflexwas
negative.AlthoughthelowermotorneurondisorderwasfoundbyEMG,uppermotorneurondisorder
findingswerelimitedtophysicalfindings.AccordingtotherevisedElEscorialcriteria４）,shewas
diagnosedclinicallywithpossibleALS.Asdiseaseprogressionwasslowerthanthetypicalcase,hers
wasconsideredtobeacaseofatypicalALS.Lungfunctiontestswereconductedatthesametime:FVC
was1.96l,％VCwas71.3％,andsheexhibitedarestrictivediseasepattern.
InSeptember2012,shefellwhileadjustingabuilt-infanandinjuredherselfathome.Severedorsal

lumbarpainmadeitdifficultforhertomoveherbody,andshewastakentoanemergencyhospital.She
wasdiagnosedwithanL1vertebralfractureandwashospitalizedfortreatment.Althoughconservative
treatmentwithahardcorsetwasinstituted,shecouldnolongerbedischargedhomeduetofurther
decreasesinADLfunction,soinOctoberofthesameyear,shewastransferredtoourhospitalinorder
toundergoinpatientrehabilitationtraining.

Statusonadmissiontoourinstitution

Noapparentimpairmentofmentalfunctionwasnoted.Milddysarthria,aswellastongueatrophy
andfasciculations,wasnoted．Signsoflimbmuscularatrophyandmuscularweaknesswerepresentwith
a2/5scoreonamanualmuscletest（MMT）oftheshoulderjointmusclesand3/5scoreinallother
musclestestedintheupperlimb.Inthelowerlimbs,thehipgirdlemusclewas2/5,thekneeextensor
was4/5,andplantardorsiflexionwas2/5（Table1）.Gripstrengthswere:right-5.1kgf;left-＜5kgf.
Therewashyperreflexiaofthepatellartendon.Therewasnoobservationofsensoryimpairment,
bladderorbowelincontinence,eyemovementdisorder,orpressureulcers.Uppermotorneuronsigns
andlowermotorneuronsignswerepresent,andthepatientmetthediagnosticcriteriaforpossibleALS.
Therewerehardlyanycomplaintsoflumbarpain,andshecouldmovetoherwheelchairwithassistance.
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SpO2atrestonroomairwas95％.HerscoresontheSimpleTestforEvaluatingHandFunction
（STEF）were71pointsontherightand85pointsontheleft（standardcutoffpointsat60yearsofage:
88points）.Atadmission,herfunctionalindependencemeasures（FIM）werealldecreasedwiththe
exceptionofsphinctercontrolandself-care,whilethemotorscoresubtotalwas61pointsandcognitive
subtotalwas35points.Inthelumbarspinex-raylateralviewatthetimeofadmission,34％collapsewas
notedintheanteriorcolumnofL1.Calluswasalreadyformed,andhercourseoftreatmentwas
uncomplicated（Fig.1）.Duetohermilddysphagia,weusedathickenerinadministeringavideo
fluoroscopicswallowingstudy（VFSS）.Sheexhibitedslightdefectsinchewing,transport,andbolus
formation,butaninduceddelayoftheswallowingreflexwasnotobserved.Laryngealelevationwas
mildlydefective,andmildpharyngealresiduewasalsodetected.Byaddingathickeningagenttothe
bariummealsolutionweassuredtherewasnoaspiration.

Issues

Thispatient'spotentialissueswereasfollows.
Functionaldisordersincluded:（1）muscleweakness（2）decreasedendurance;and（3）finger

dexterityimpairment.
Decreasedfunctioningwasnotedin:（1）difficultywalking;and（2）decreasedADLability.
Socialdisadvantageswere:（1）homeenvironment;and（2）homeconvalescencedifficulties.

Treatmentprotocol

Physiotherapyincludedmusclestrengthtrainingandwalkingtraining,whileoccupationaltherapy
focusedonADLtraining.Whiletakingcaretoavoidmusclefatigueduetooveruse,musclestrength
wascheckedonthedayaftertrainingtoadjusttrainingintensityaccordingly.Treatmentgoalswereto
walkindoorswithmodifiedindependence,andperformallADL（otherthanbathing）withmodified
independencesothatshecouldbedischargedhome.
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Fig.1.Radiographyoflumbarspine.
（A）Acompressionfractureofthe1stlumbarvertebrawasseenon
admission.
（B）Callusformationatthefracturesitewasseenatdischarge.



CourseofTreatment

Itwasnecessaryforourpatienttocontinuewearingthebraceforherlumbarcompressionfracture.
Initially,just50repetitionsofstandingandsittingexercisesledtoresidualfatigue.Duetothisresidual
fatigueandcomplaintsofshortnessofbreath,musclestrengthtrainingcouldnotbecarriedoutthe
followingday.Shewasabletoperformwalkingtrainingwithfewcomplaints.Inordertomaintaina
certaindegreeoftraining,thetreatmentprotocolwaschangedsothatrehabilitationtrainingwouldfocus
onwalkingexercises.Afterabout3weeks,thepatient’sresilienceimprovedandwithfewercomplaints
ofshortnessofbreath,shebecameabletoperformmusclestrengthtrainingwith0.5kgweightsdoing
2setsof10repetitionseach.Therewasnoprogressionofherlowerbackpainorcollapsedvertebra
viasimplex-ray.Becauseboneunionwasobserved,thecorsetwasdiscontinuedthreemonthsafterher
initialinjury.Hercomplaintsofshortnessofbreathdisappeared,anditwaspossibletoinitiatean
aggressivemusclestrengthtrainingprogram.Ultimately,musclestrengthmeasurementsofleft
shoulderjointflexionandabduction,bilateralhipjointabduction,andrightankledorsiflexionimproved

（Table1）.Gripstrengthincreasedfrom5.1kgfto6.7kgfintherighthandbutthelefthandremained
atlessthan5kgfforthedurationofherhospitalstay.Sheeventuallycouldwalkalonefor100musing
awalkerwheeler,andwithhelpfromherhusband,shecouldevenwalkfor50mwithaT-cane.STEF
deterioratedfrom72pointsto56pointsontherightand85pointsto64pointsontheleft,indetailed
mentionevaluationitemsusingsmallthings,suchasapinmainlydecreased.Buttherewasnoimpact
onherADLperformance.FIM motoritemsincludedgrooming,dressing,toileting,transfers,
locomotion,andstairclimbing,whilehertotalscoreimprovedfrom61to95points（Table2）.Herhome
environmentwasalsoimprovedbyplacinghandrailsattheentranceway,toilet,andbathroom,and
havingachievedmodifiedindependenceinADLfunctionathome,shewasdischargedhomeonDay86
ofhospitalization.
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Discussion

IncreasedmuscleweaknessrelatedtooverusecanoccurinALSaswellasinthepost-polio
syndrome,andthisresultsfromexcessiveloadinginmuscleswithreducednervefunctionduetolost
collateralbrancheswithinnervefibers５）６）.Byattemptingtoincreasebaselinemusclestrengththrough
strengthtraining,itispossibletoexacerbatethenervedegeneration６）.ADLfunctionsmay,however,
improveifmusclestrengtheningexercisesareimplementedwhiletakingcaretoavoidoverwork
weakness３）７）.Recentreportshavefoundexercisetherapycanimprovefunctioninganddelaydisease
progression,thusalleviatingtheburdenofneededcaretaking８）,andmorepapershavereported
implementingoutpatientexercisetherapy９）１０）.Unfortunately,thereisnoconsensusontheoptimal
exerciseintensity,cliniciansdebatewhetherexercisetherapyshouldbeenforcedoravoided,andthe
efficacyofexercisehasnotyetbeenestablished.Ifthediseaseprogressesrapidly,notonlyisthereno
hopeofimprovingactivitiesofdailyliving（ADL）performance,butevenifthepatientishospitalized
long-termforrehabilitation,thepatient’sADLfunctionmaydeteriorateduringthattimeduetoALS
progression,makingitdifficultforthepatienttobedischargedhome.Ourpatienthadatypicalslowly-
progressiveALSthatwascomplicatedbyalumbarcompressionfracture,andprimarydisease
progressionduringhospitalizationwaslimited.Bycarefuladjustmentofexercisetherapy,itwas
possibletoachieveimprovementsinADLfunctionwhichallowedthispatienttobedischargedhome.
Inlumbarvertebralfractures,reportssuggestthatcomparedtoinpatienttherapy,outpatient

therapymaydecreasetheriskofcompromisingADLfunction１１）.Thereforeinhospitalizedpatients,it
isnecessarytoinitiateearlymobilizationandaggressiveexercisetominimizedecreasesinADLdue
todisuse.
Inthiscase,inadditiontothelumbarvertebralfracture,thepatienthadalreadysufferedadecrease

inADLperformanceduetoALSitselfbeforetheinjury,makinghomerecuperationdifficultand
requiringhospitalizationduringtheacutephase.Inadditiontothemilddecreaseinrespiratoryfunction,
asexemplifiedoriginallyby95％SpO２atrest,itwasnecessaryforourpatienttowearabraceforthe
treatmentofherlumbarvertebralfracture.Shecomplainedofshortnessofbreathafterevenlight
exercise.Thisisaslowlyprogressingcasewherethepatientwasalreadymorethan10yearspastALS
onset.ThatisthereasonwhythecontributionofALStoADLdeclineatthetimethepatientwas
transferredtoourrehabilitationhospitalwasconsideredminor.DecreasesinADLfunctioningthathad
beennotedwhenthepatientwastransferredtoourhospitalwereprimarilytheresultofinactivity
duringhospitalizationinanacutecareinstitutionforthefracture.Furthermore,learnednonuse,due
toinactivityanddecreasedresilience１２）１３）,ledtodisusewhichcompromisedmovementsthatshould
havebeenpossible.
ExercisetherapyforALSincludesmoderateresistancetraining,andtherearereportsthat

improvedmusclestrengthandendurancecanbeachievedwithsuchmoderateresistancetraining９）１０）,
andsoinitiallythepatienthadbeenscheduledformusclestrengthtrainingwhichincludedresistance
training.Nevertheless,restrictionofthoracicmovementduetothepatient'scorsetresultedin
shortnessofbreath,whichpreventedusfromcompletingourscheduleofmusclestrengthtraining.
Becausetheadmissionx-rayshowedmildcallusformationandcollapse,painwasnotalimitingfactor
forrehabilitation,andwewereabletoremovethebraceatanearlystage.Forthatreasontherewas
anoriginaldeteriorationofrespiratoryfunction,howeverwebelieveditpossibletoincreasetheamount

412 Maedaetal.



oftraining.Thus,theplanwaschangedtoonewithrepeatedwalkingexercisethatthepatientfound
lesstiringandwhichledtoimprovedendurance.Asaresult,itwasnowpossibleforhighfrequency
musclestrengthtrainingtohaveanimpact.Functionalimpairmentanddisabilitywereimprovedby
training,andourpatientwasabletobedischargedhomewithinthe90-daydeadlineofheradmission
toourconvalescentrehabilitationfacility.
Wedidnotnoteanysignsofoverwork,suchasfatigue,musclepain,orsorenessafterexercise.

STEFdeterioratedinthisperiod,incontrasttoimprovedfunction,butwedidnotconsiderrehabilitation
ordiseaseprogressionasacause.Weconsiderthismaybefrom‘learned-nonuse’inthehand.Usually,
ALSrehabilitationtargetslargejoints１４）,suchastheshoulder,knee,orankle,andadaptiveequipment
isappliedforhandimpairment.Handexercisesmighthavebeeninsufficientinourcase.Wemainly
usedexercisehoursformuscletraining,aswehadgreaterconcernforADL.
EvenifthepatienthaddevelopedlearnednonuseduetoatypicalALScomplicatedbylumbar

compressionfractures,iftheALSprogressionisslow,withrepeatedlowimpacttraining,itwasthought
thatitwouldbepossibletobreakfreefromtheviciouscycleoflearnednonuseandtoimproveADL
performance.
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〈和文抄録〉

腰椎圧迫骨折を合併した非典型的筋萎縮性側索硬化症に
回復期リハビリテーションを行った1例

前田 博士１,２，遠山 将吾＊３，沢田 光思郎１，伊藤 慎英４，
大橋 鈴世 1，伊藤 倫之５，相良 亜木子１,池田 巧１，

新井 祐志５,三上 靖夫１,久保 俊一１,３,４,５

１京都府立医科大学大学院医学研究科リハビリテーション医学
２倉敷リハビリテーション病院リハビリテーション科

３京都府立医科大学大学院医学研究科運動器機能再生外科学（整形外科学教室）
４京都府立医科大学大学院医学研究科リハビリテーション先進医療開発講座

５京都府立医科大学大学院医学研究科スポーツ・障がい者スポーツ医学

筋萎縮性側索硬化症は発症後平均約3年で呼吸不全から死に至る，急速進行性の運動ニューロン変
性疾患である．自宅療養の継続にリハビリテーションは有効とされるが，過剰な運動負荷は筋力の低
下を招くことも知られており，疾患の進行に配慮した訓練内容の設定が必要である．また入院を余儀
なくされると，疾患自体の進行により退院困難になることがある．腰椎圧迫骨折の受傷により入院し
退院が困難であったが，リハビリテーションの工夫により自宅退院が可能になった1例を報告する．
64歳女性．12年前に四肢の筋力低下を自覚し，筋萎縮性側索硬化症と診断され，日常生活では夫の介
助を要していた．自宅で転倒して腰椎圧迫骨折を受傷し，他院で1ヵ月間入院加療をうけた後，当院
に転院した．疲労感のため筋力増強訓練が行えず，低負荷の歩行訓練を中心に行うよう訓練内容を変
更した．次第に疲労感は軽減し筋力増強訓練が可能になり，最終的に動作が自立したため，自宅への
退院が可能になった．本症例のように訓練に困難をともなう筋萎縮性側索硬化症の症例であっても，
低負荷訓練を高頻度に行うなど訓練内容の工夫で，日常生活活動が改善することがあり，積極的な介
入が必要と考えた．

キーワード：筋萎縮性側索硬化症，腰椎圧迫骨折，リハビリテーション．
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