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AbstractThepathologicalstateorbonefractui℃sandconditionsofcareunderwhichthefractures

weremaintainedisdiscussedfor3individualsfromtheNeolithicJomonperiodinJapan・Thehuman

skeletali℃mainswereexcavatedfromtheSanganjiShellMoundinFukushimaPrefectureandwere

housedattheUniversityMuseumoftheUniversityofTokyo・The3individualshadfracturesofthe

distalradius(Collesfracture),amalunitedtalusfracture,andaclavicularfracture,respectively・All

werepresumedtohavefallendownortakenafallfromahighplaceasai℃suitofthelifestyleofthe

peopleofthattime.SincepeopleoftheJomonperiodformedahunter-gatherersociety,therewasfre-

quentstrenuousactivitytakingplaceunderdangerousconditions.Allthecasesinourstudydisplayed

fractureswithmalunionsresultingfromalackofpropertreatment・Ingeneral,afractureisapathology

thatresultsinconsiderablelimitationofphysicalfreedom.Therefore,itisbelievedthatthefamilyand

communityoftheinjuredindividualsmusthaveprovidedassistanceuntilthebonefracturehealed・Al-

thoughtheresultsdonotprovideacausalexplanationregardingcaregiverbehavior,webelievethatin

suchsituationstheoriginofcareisfound.Byconductingfurtherstudiesexaminingmorecasesfi℃m

multilateralviewpoints,webelievethattheoriginsofhumancaremaybeinvestigated.
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Introduction

ThesocietyoftheNeolithicJomonperiodinJapanwasataneconomicstagesup-

portedbyhuntersandgatherers.Dailylifeinvolvedstrenuousphysicalactivityindan-

geroussituations.Thefrequencyofbonefracturesduetofalls,especially廿omhigh
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places,isbelievedtohavebeenhigh.

Theobjectivesofthisstudyweretoinvestigatebonefracturesinhumanskeletalre-

mainsfromtheJomonperiodandthecircumstancesthatresultedinthosefractures,as

wellastospeculateonthetypesoftreatmentgiven,asseen竹omthehealingcondition

ofthefractures.Previousstudiesinthestatementofonlybonefracturehavebeenre-

portedallovertheworld"-"̂,buttoourknowledge,thestudyonvariousaspectsof

humancarebypalaeopathologicalinvestigationofbonefractureintheancienthuman

skeletalremainshasnotbeendoneintheworld.

Abonefractureisapathologythatconsiderablylimitsphysicalfreedom.Therefore,

peopleoftheJomonperiodwhosufferedbonefracturesarebelievedtohavereceived

sometypeofcarefromtheirfamiliesandcommunities.Forexample,actssuchasthe

followingareconceivable:cheeringuptheindividualwhohasafracturedbone,cool-

ingtheaffectedarea,immobilizingtheaffectedarea,andprovidingfood.

Anadditionalobjectiveofthisstudywastospeculateontheoriginofhumancare

andsituationssurroundingthatcare.Uptonow,therehavebeennoreportsontheori-

ginofcareusingsuchanapproach.Itisbelievedthatthisstudymayaddanewper-

spectivetounderstandinghumancare.

MaterialsandMethods

TheJomonperiodbegunaround12000yrs.B.P.andendedaround2300yrs.B.P.I

wasanon-agriculuturalNeolithicerainJapan・TheSanganjiShellMoundsiteandthe

skeletalseriesarebelongedtothelateJomonperiod(4000-3000yrs.B.P.).

Weexaminedthepresenceofbonescarsfromfracturesinthepostcranialskeleton;

ofhumanskeletalremainsfromtheSanganjiShellMoundinFukushimaPrefectureir

Japan.ThehumanskeletalremainswerehousedattheDepartmentofAnthropolog)

andPrehistory,theUniversityMuseum,attheUniversityofTokyo.Seethefootnote

forfurtherdetailsofthematerials.Themethodofexaminationwasbyvisualinspec

tionsinceradiographswerenotavailableforthehumanskeletalremains.
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Results

Casel：Malunitedhactureofthedistalradius

Case1showedamalunitedfractureofthedistalradius(Fig.1).Thefracturemost
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Fig.1:Fractureofdistalradius(Collesfracture)

likelyoccurredastheindividualusedhishandinareflexactiontoprotecthishead

andbodywhenhefell.Classificationofdistalradiusfracturesdifferslightlyamong

differentresearchersandareasfollows:(I)extensionfracture(Collesfracture),(2)

flexion丘acture(Smithfracture),(3)fractureofthevolararticularsurface(volarBar-

tonfracture)andfractureofthedorsalarticularsurface(dorsalBartonfracture),(4)ra-

dialstyloidfracture(Chaffeurfracture),or(5)epiphysealseparationasseeninyoung

children'''.Asshowninthefigure,afractureinwhichthedistalregionisdislocated

dorsallyisclassifiedasaColles丘acture.InCase1,theaffectedareawasbelievedto

haveappearedexternallyasafork-shapeddeformation.Inthepresentday,thereare3

agegroupsinwhichtheCollesfractureiscommonlyseen:children,youngadults,and

theelderly'"'.Manycasesoccurduringchildhoodwiththemechanismofinjuryinvolv-

ingsports,suchasafallfromanexercisebar''.Thereisnodifferenceinoccurrence

ofCollesfracturesinchildrenbasedonsex・Manycasesthatappearduringearlyadult-

hoodoccurduetoaccidentalfalls,suchasafallfromahighplaceduringwork,andoc-

curlargelyinmales''.Manyofthesecasesareintraarticularcomminutedfractures
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duetothestrongexternalforcesinvolved''.Somecasesintheelderlyarearesultof

falling,butmanycasesinvolveosteoporosisandarelargelyseeninfemales'¥Ina

Collesfracture,amediannerveinjurycanoccurduetoapenetratingbonespurthat

protrudestothevolarside.Inaddition,ruptureoftheextensorpollicislongustendon

caneasilyoccur,eitheratthetimeofthefractui巳orasalateonsetinjury・Itcannotbe

determinedwithcertaintywhetherCase1hadsuchaninjury.However,wespeculate

thattherewasmarkedlimitationofmovementindorsal,volar,radial,ulnarflexions,

andpronationandsupinationduetopain.Apresent-dayinjurysuchasthiswouldi℃‐

quireapproximately5weeksofcastimmobilization̂'.However,sinceorthopedicsur-

gerywasnotavailableduringtheJomonperiod,thereisapronouncedextensionofthe

wnstareatothedorsalsideinCase1,whichhadhealedwithmalunionasshownin

Fig.1.

Technically,aCollesfractureisanextraarticularextensionけacture,butintraarticu-

larextensionfracturesarecalledColles-typefracturesandoccurwithhighfrequency,

contributingtoover90%ofallfracturesofthedistalradius,includingSmith-type

fractures.Collesfracturesoccurwhenthereisafallwhilethewristisindorsiflexion.

ACollesfractureoccurswhenthewristisat60-90dorsiflexionatthetimeoffall.

andthatacarpalfractureoccurswhenthewristisgreaterthan90"dorsiflexion.

ScaphoidfracturesfrequentlyoccurwithCollesfractui℃ŝ'.Weencounteredafew

othercasesofCollesfracturesinadditiontoCase1,andbelievethatthefrequencyof

CollesfractureswasfairlyhighamongtheJomonpeople.

Case2'Malunitedtalusfracture

Case2displayedalefttalusfracture.Atalusfracturegenerallyoccui呑命omanepi-

sodeofhigh-energytraumasuchasafallorotherimpactinjurŷ．Themecha-

nismrequiresasuddendorsiflexion,andinvolvesimpactoftheanteriorborderofthe

lowerendofthetibiawiththetalus"".ForatypeIfracture,thepatientusuallyrequires

4-6weeksofcastimmobilizationandthenisallowedtowalkwithaPTB(PatellaTen-

donWeightBearing)castorshortlegcastforthenext4weeks'".Amalunitedtalus

廿actureconsistentlyresultsinsevereimpairment.Amalunioncanoccurinthehead

and/orbodyofthetalusandcanleadtoamismatchedanklejoint,subtalarjoint,and
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Fig.2:Fractureofmalunilccllefttalusfracture

talonavicularjoint.

Case2hadmarkedboneformationinthelowerlefttalusandwasaveryrarecase.

Severalhundredbodies丘omindividualswereexaminedwhichhadbeenexcavated

fromtheSanganjiarcheologicalsite・Aconsiderablenumberofhumanskeletalre-

mainsfromotherarcheologicalsiteswerealsoexamined.However,defonnationssuch

asthoseinthecasesofthisstudywerenotfound.Wehavenotseenreportsofthis

typeofinjuryintheliterature,butspeculatethattheindividualhadgreatimpairment

inwalking.Inaddition,themorphologyoftherighttaluswasfairlydeformedcom-

paredtothatofanormaltalus.Thisdeformationwaspresumedtobeaneffectofthe

walkingimpairmentduetothelefttalusfractureandtohaveresultedfromconsider-

ablelimitationofrightlowerlimbmovement.Inanycase,futuredetailedstudyusing

radiographsisnecessarytoexaminethemechanismoffractureandhealing.

Case3"Rightclavicularfracture

Case3hadaclavicularfracture.Theclavicleisattachedatthesternalendbythe

sternoclavicularandcostoclavicularligaments,andtheacromialendinthechestre-

gionisattachedtothescapulabyacromioclavicularandcoracoclavicularligaments.

Theclavicleactsastheonlyskeletalsupportthatmaintainsshoulderwidth.

Inthepresentday.clavicularfracturesconstituteapproximately10%ofall

fractures'"'.Suchfractureslargelyoccurduetoexternalforces,suchaslandingonthe

UK)
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Fig.3:Riahtclavicularfracture

shoulderwhenfallingfromahighplaceortryingtobraceafallwiththehand.In

manycases,theshoulderishit廿omtheanteriororlateraldirection,andthemiddle

one-thirdoftheclavicleisfractured.Thistypeofinjuryoccursbecausetheclavicleis

S-shaped.andthemiddleportionoftheclavicleexperiencesashearingforcefromthe

lateralforceofafall.Neerhasclassifiedclavicularfracturesinto3groupsaccordinu

tothefracturesite'":TypeIhasnoinjurytothecoracoclaviclularligamentandnodis-

location.TypeIIhasananteriordislocationofthemedialbonefragmentduetorup-

tureofthecoracoclavicularligament.TypeIIIhasabonefracturelineextendingtothe

acromioclavicularjointsurface.InCase3.thebonefractureoccurredinthelateralone-

thirdoftheclavicleanddisplayedamalunion.butnopseudoarthrosiswasobserved

(Fig.3).SinceaTypeIIfractureisunstable,pseudoarthrosisfrequentlyoccurs.Mow

ever.Case3waslikelynotTypeII.Itisunknownwhetherornotthecoracoidliga-

menthadruptured.Foraclavicularfracture,thedurationofexternalfixationmayvaiy

withage,degreeofdislocation,andthepresenceofathirdbonesegment.Anapproxi-

mateguidelinefordurationoffixationis1-2weeksforyoungchildren.2-3weeksfor

grade-school-agechildren.3-4weeksforjuniorandhighschool-agechildren,and4-5

weeksforadults.
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Discussion

Inthisstudy,weexaminedbonefracturesin3individualsfromthelateJomonpen-

od,whosehumanskeletalremainswereexcavatedfromtheSanganjiShellMoundin

FukushimaPrefecture・Inallthreecases,fallsrelatedtothehuntingandgatheringlife-

styleofthepeopleofthattimewerebelievedtohavecausedtheinjuries.

Fracturesofthedistalradius(Collesfractures)havebeenfoundinJomonperiodhu-

manskeletalremainsfromseveralotherexcavationsitesandwerelikelycommonoc-

currencesduringtheJomonperiod.InCase1,therewaslikelyamarkedlimitationof

movementduetopainfromtheinjurythatmadeitdifficultfortheindividualtopartici-

pateinregularactivity.Inaddition,theirregulardorsalextensionofthewristdueto

themalunionwouldalsohavemadeitdifficulttotakepartinregularactivitiesevenaf-

tertheinjuryhealed.

InCase2,thefrochlearsurfaceofthelefttalusappearedtobepreservedtosomede-

gree,buttheinferiorregionofthetalushadapronouncedboneformationandruptures

oftheposteriortalofibularligamentandcalcaneofibularligamenthadpossibly

occur1℃d.Inaddition,therighttalusshowedconsiderabledeformity,likelydueto

walkingimpairmentfromthelefttalusinjury.Inthefuture,examinationoffractures

ofthelowerlimbswillnecessitatefullattentiontothestateofthebonesonthecontra-

lateralsideofthefractuiE.Thisindividualalsolikelyhadgreatdifficultyinperform-

ingtheregulardailyactivitiesofahimtingandgatheringsociety.

Clavicularfracturesoccurwithfairlyhighfrequencyevenamongmodemmen,and

thereductionisconsideredtoberelativelyeasy.Thecasesexaminedinthisstudydis-

playedmalunions,butifnoruptureoftheligamentsoccurred,webelievethattheindi-

vidualswereabletorecoversufficientlytoachievenearlyafullrangeofmotion.

However,Case3isbelievedtohavehadconsiderablelimitationofarmmovement,ne-

cessitatingalargedegreeofassistancefromotherindividualsinthegroup.

Amongthehumanskeletalremainsstudied,wedidnotencounteranycaseswith

femoralortibialfractures・Suchfracturestendtobeopenfractures,butevenincases

ofclosedfemoralfracturestherewouldhavebeenahighprobabilitythatmoreserious

conditionscouldhaveresultedfromthistypeoftrauma,suchashemorrhagicshock.In

addition,movementwouldhavebeenmarkedlylimitedforalongperiodoftimeand

io;
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individualswithsuchconditionswouldverylikelyhavediedbeforetheiri可uries
healed.

Globally,reseat℃hinthefieldofhealthbehavioralscienceseemstohavestressed

theimportanceonlyofmeasuringhealthandhealthcai℃behaviorsofmodemmen,or

ofdescribingthem.However,itisclearthatunderstandingthehealthcarebehaviorof

ancientmencangreatlycontributetothefieldofhealthbehavioralscience,because

past,present,andfuturearecontinuous.Increatingavisionofpresentorfuturehealth

behavioralscience,canonecreateatrulygreatvisionwithoutknowingthepastcases？

Intoday'sacademicdisciplinesinwhichknowledgeisborderless,itmayactuallybe

unknowntoanyoneinwhatwayresearchconsideredtobeina"differentfield"iscon-

tributingtotheaforementionedacademicdiscipline.Itiserroneoustothinkthatonly

researchonmodemeventsisimportantandi℃sea【℃honthepasthasalmostno

significance.Mattersneedahistoricalviewpoint.Justbecauseonehandlesancienthu-

manskeletalremainsdoesnotmeanthatinformationobtainedfromsuchbonesisalso

ancient.Suchinformationcanbenewandvaluable.ThereisaphraseinJapanese,"de-

velopingnewideasbystudyingthepast."Asinthisphrase,itisnecessarytothink

howsuchadisciplinecanbeutilizedinfuturehealthcarescience.

Aphysicalanthropologyapproachcanprovidescientificgroundsforevidenceof

earlyhealthcarebehaviororactsofcare-givinginasociety.Futui℃studieswillexam-

ineanincreasednumberofcasesandincludetheuseofradiographyinordertofurther

clarifyhealthconditionsandtheoriginofcareduringtheJomonperiod.
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Footnote

Inthisstudy,thebonefracturesof3individualswerenotdiscoveredunexpectedly,

butrather,theiBportwastheresultofpainstakingeffortsbybiologicalanthropologists

withlongyearsoftraining.Theyhadmadedeterminationsofthesebonefragments
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fromnumerousfragments(afewhundredbodies)discoveredfromanarcheological

site.Thesebonefragmentswereundergroundoverafewthousandyearsandweredis-

coveredinpoorconditionsandcrushed､Thebiologicalanthropologistsspecifiedthe

siteonthebodyfromwhichthebonefragmentcame,identifiedwhetheritwasonthe

leftorrightside,determinedmarksfrombonefracturehealingeveniftheboneswere

inverybadconditions,andreportedthefindings.
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縄文時代における骨折のケアについて

－骨折の病理学的状況からの証拠一

藤田尚＊朝倉京子*＊

要旨

東京大学総合研究博物館所蔵の縄文時代人について，その骨折の病態を調べた。今

回はそのなかでも福島県三貫地貝塚出土の古人骨について，骨折の鑑別診断が比較的

容易であった3例について論じた。3例は，榛骨遠位端骨折(Colles骨折).距骨変

形治癒骨折，鎖骨骨折であるが，いずれも転倒や高所からの転落など，当時の人々の

生業に起因したものと推定された。即ち獣を求め狩猟をすることや，果実などの採集

のために，彼らは現代人のわれわれより，身体を酷使し危険な状態に身を挺したと考

えられた。今回の症例は，全て現代的な治療を受けることが出来なかった時代の骨折

であり，骨折は変形治癒している。骨折は，その治癒過程において、身体の自由度が

かなり制限される疾患であることから，骨折の治療中は，食物の採集や摂取、排池、

身体の移動等の日常生活動作に関して、家族や集落の仲間などからのさまざまな援助

があったと思われる。自然人類学的手法を用いて、ケアの起源を歴史的に明らかにす

ることが可能であると考えられる。今後は、より多くの症例を集め，多角的な見地か

ら検討することによって，ケアの起源をさらに深く探ることが必要であると考えられ

た。

＊新潟県虻看護大学自然人類学分劉

＊＊新潟県砿石渡大学雄礎看護学領域
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