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Abstract:Theuseofcervicalvertebraetoevaluatetheindividualcraniofacialdevelopmenthasbeenconsidered

bysomeinvestigators.The丘rstcervicalvertebral(atlas)morphologythatwasreportedtoreBectthehead

posture,CouldbeusedasanindicatorofcraniofacialgrowthanddevelopmentoilCaucasiansamples.

Theaimoftheinvestigationwastoestablishanormofatlasmeasurements,meanandstandarddeviation

inJapaneseschoolchidrenages'7,10,12and15andtoclarifytheassociationsoftheatlasmorphologywith

craniofacialstructure(CFS)attheseages.

Onehundredninetysixlateralhead丘Imsof49schoolchildren(30malesand19females)atage7,10,12and

15weretracedandmeqsuredat5variablesfortheatlasand12variablesforCFS･Thesignificanceofcorrelation

oftheatlasvariableswiththatofCFSwasstatisticallyanalyzed.Facialdiagramofsubjectsthatwasdivided

accordingtotheheightofthedorsalarchintohighandlowgroupwascomparedandanalyzed.

Datarevealedastatisticallysigni負cantincreaseinatlasmorphologicaldimensionasitundergoesin-

crementalgrowthchangeandthatacharacteristiccraniofacialstructuraldifferencesexistbetweensexandage.

Itwasobservedthatapatternofstatisticallysigni負Cantcorrelationexistsonbothsexesbetweentheheightof

thedorsalarch,antero･posteriorlengthandatlasratio(index)withCFSvariables.Theassociationwasobserved

intheverticalpositionofthemandibleamongmalesthatwasnotfoundamongfemalesexceptonthe

maxill0-mandibularrelationsandrotationofthemandible.ThepatternofCFSanditsassociationwiththeatlas

morphologywerealteredwithsexandage.

ItwasestablishedfromtheresultsinthisstudythattheassociationoftheatlasmorphologyWithCFSand

itsgrowthpatternamongJapanesesamples,Weremoreverticalmandibularpositioninmaleswhile,infemale,

atrendofmaxill0-mandibularrotationinsteadofhorizontalmandibularpositionthatwasreportedamong

Caucasiansamples.Theassociationofthe点rstcervicalvertebrawithCFSandCFSgrowthpatternitselfwas

differentaccordingtorace,sexandage.Thus,thefactorofsex,raceandageshouldbecarefullyconsideredin

theapplicationoftheatlasmorphologyasoneoftheindicatorofCFSgrowth.

抄録 :近年,頭位の顎顔面の成長発育に与える影響が注目されており,それに関連してセファログラムで観察できる

第一頚椎 (アトラス)の形態が,頭位を反映した形態を示し,顎顔面の成長発育の指標となる可能性があることが白

人を対象とした研究で報告されている｡

この研究の目的は, 日本人学童を対象として,各年齢群の男子および女子の第一頚椎セファログラム計測値の基準

値を作成し,第一頚椎の形態が各年齢群の顎顔面形態とどのような関連性があるかを明らかにすることである｡

学童 (男子30名,女子19名)の,7,10,12,15歳時に撮影された側面セファログラムの トレースを行い,5項 目の

第一頚椎と12項目の顎顔面の形態の計測を行い,第一頚椎の形態と顎顔面形態の各年齢群における関連性について検

討し,さらに第一頚椎後弓の高径が高いhighdorsalgroupと,低い,lowdorsalgroupの顎顔面状態を比較検討し

たO

第-頚椎の,経時的な成長変化が明らかにされ,第一頚椎の後弓の高さと前後径ならびにアトラスレシオ (指数)
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と顎顔面形態の計測結果から,いくつかの項目で統計的に有意な相関が認められた｡男子では,水平的な項目よりも,

垂直的な下顎オトガイ部の位置に相関が認められた｡女子では,上下顎の前後的関係と下顎後方部の回転様変化と関

連していた｡男女間では,異なった傾向を示し,また低年齢群と高年齢群でも関連性が変化する傾向を示した｡

日本人学童においても,第一頚椎の形態が,顎蘇面形態と何らかの関連性を有することが確認されたが,下顎の水

平的な位置と関連した項目で関連がみられる欧米人の報告結果と異なり,男子では下顎の垂直的な成長発育に関連し

た項目で相関が認められたO-方,女子では上下顎の前後的関係と下顎の後方-の回転との関連を示したが,オトガ

イ部の水平的ならびに垂直的な位置とは関連性が認められなかった｡顎顔面成長は,人種や男女間および年齢群によっ

て傾向が変化し,それに伴い第一頚椎と顎顔面形態の関連性も異なるので,臨床的な指標として用いる際にはその点

を考慮する必要があると考えられた｡

Introduction

AvarietyoHactorssuchasgenetics,sexandfunc･

tionhavebeenreportedtoinRuencecraniofacial

development.Structuresofthebodysuchasstanding

heightl)2),thehandandwrists),andthecervical

vertebrae4)havebeenstudiedinrelationtocranio-

facialmorphology.

Morphologicalfeaturesofthecervicalvertebrae

havebeenfoundtoTe月.ectaspectsofcraniofacial

growthchanges.Bench4),inhisstudyofcervicalbone

maturationandHoustonS)inhiselaboratereviewof

mandibulargrowth,showedthatthefourcervical

vertebraecanprovideclinicallysigni丘cantinforma-

tionontheprogressivemovementofthechin,and

wentfurthersuggestingthatthegrowthoftheface

heightisgreatlyin月.uencedbythegrowthofthe

cervicalcolumn.Ogden6) mentionedthatthe負rst

cervicalvertebra(atlas)representsthetransition

betweenskullandtheaxialskeleton.Theatlas,With

itsuniquefeaturethatsupportsthecranium has

recentlygainedattentioninrelationtocraniofacial

structurebecauseofitsrelativeproximitytothe

craniofacialcomplex.KyはmarkulaandHuggare7)

Observedthatthemorphologyoftheatlasparticularly

theheightofthedorsalarchwasassociatedwithhead

postureandHuggareB)reportedanassociationofthe

heightofthedorsalarchwiththegrowthdirectionof

themandible,whileSandikGiogluetal.9)didnotfind

significantcorrelationwiththeanteriorfacialheight

butfoundanassociationwiththeinclinationonthe

maxillaandthemandible.Therefore,thedimensions

ofthe丘rstcervicalvertebramaybeexpectedtore且ect

associationwithcraniofacialstructures.

Althoughthemorphologyofthe負rstcervicalverte-

brawasreportedtohaveanassociationwiththe

craniofacialmorphology,humancephalometrican-

thropometricalstudyevenamongCaucasiansseems

tobeinsu氏cient.Previouscephalometricstudiesthat

comparedthe丘rstcervicalmorphologywithcranio-

facialdimensionswerebasedonthemeanofacol-

lectedsamplethus,maynotbearepresentativesam-

pleofapopulationinaspeci丘cagegroup.

Theaim ofthisstudywastoinvestigateonthe
associationofthe丘rstcervicalvertebratocranio-

facialmorphologyandtodevelopanorm ofatlas

measurements,meansandstandarddeviationin

Japaneseschool-childrenages7,10,12and15.

SubjectsandMetI10ds

Atotalof196lateralhead丘lms30maleand19

femaleschoolchildrenaged7(丘rstgrade;Elementary,

meanageof6.8),10(fourthgrade;Elementaryschool,

meanageof9.1),12(sixthgrade;Elementaryschool,

meanageofll.9)and15(thirdyear;Juniorhigh

schoolmeanageof14.1)thatwasselectedfroma

previously collected sample ofthe longitudinal

epidemiologicalstudyatKawanishi,NiigataPrefec-

ture,inthecentralpartofJapanbytheDepartmentof

Orthodontics,SchoolofDentistry,NiigataUniversity.

Aseriesoflateralhead丘lmswastracedandthere

weresixangularandfourlinearmeasurementsthat

wasbasedonthestandardcephalometricvariables

andtwolinearmeasurementsatpointpogonionin

relationtothebasiccraniumtodeterminetheposition

ofthemandibleforcraniofacialstructures,fourlinear

measurementsandamathematicalequationforBrst

cervicalvertebra(Table1,Fig.1andFig.2).The

Atlasratio(ATratio)wasdefinedastheantero･

posteriorlengthovertheheightoftheposteriorpro･

jectionofthe丘rstcervicalvertebralO).

Meansandrangesofvariationandstandarddevia･

tionswereobtainedforallmeasurements.Correlation

betweenthreeatlasvariablesandthecraniofacial
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Table1.De点nitionsoftheatlasandthecraniofacialmorphologicalvariables.

175

Linearreferencevariables

1.S-N

2.Ar-Go

3.Go-Me

4.Ar-Me

5.SN-Po岩(Y)

6.LineX

7.AP

8.D1

9.D2

10.AA

Linedistancefrom pointSellatopointNasion

DistancebetweenArticularetoGonion

DistancebetweenGoniontoMenton

DistancebetweenArticularetoMenton

DistancebetweenPogoniontopointperpendiculartoSN

DistancebetweenPogonionparalleltoSNlineperpendiculartoY

Distancefromthemostanteriorpointoftheanteriortubercleoftheatlastothemostposterior

pointofthedorsalarchoftheatlas

Verticaldimensionoftheradiographiccross-sectionoftheposteriorarchoftheatlas(Dorsal

arch)

Horizontaldimensionoftheradiogra員ccross-sectionoftheposteriorarchoftheatlas(Dorsal

arch) ヽ
Verticaldimensionoftheradiogra丘ccross-Sectionoftheanteriorarchoftheatlas

Angularreferencevariables

ll.Mp

12.Go

13.SNA

14.SNB

15.ANB

16.SN-Gn

TheangleformedbetweentheSella-Nasionlineandthemandibularplane

Gonialangle,theanglebetweenthemandibularplanetheandthelinethrougharticulareand

gonion

Sella-Nasion-pointAangle

Sella-Nasion-pointBangle

DiだerencebetweenSNAandSNBangle

AnglebetweenpointNasionandpointGnathionatpointSella

Figll･Cephalometricangularmeasurementsofthe

Craniofacialmorphology

Fig.2.Diagramaticillustrationofthemeasurementsof

the丘rstcervicalvertebra

structurevariablesoneach agewerestatistically

analyzed.Themeasurementoftheheightthedorsal

archwasrankedfrom highesttolowestateachage

andwasgroupedaccordingtothestandarddeviation

ofthemean(±standarddeviation).Thosethatfall

below weregroupedaslowdorsalarchgroupwhile

thosethatwerebeyondthestandarddeviationwere

groupedintohighdorsalarchgroup.Accordingly,the

class泊CationontheATratiowasdoneinthismanner.

Moreover,facialdiagram betweenhighandlow dor-
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Table2a.Meansandstandarddeviationsofatlasvariablesamongmales.

Atlas

Variables

7years 10years 12years 15years

Mean SD Mean SD Mean SD Mean SD

AP

AnteriorArch(HeightAA)

DorsalArch(HeightDl)

DorsalArch(Cross-sectionD2)
ATratio

nU
1

2

3

7

3

1

1

1

0

2

8

6

2

7

4

9

9

7

4

4 7

2

2

4

6

2

1

1

1

0

6

7

2

0

6

6

0

0

8

4

4

1

1

8

4

3

6

7

2

1

1

1

0

1

3

4

6

5

8

1

1

8

4

4

1

1

1

5

5

8

5

3

1

1

1

0

0

4

7

0

1

1

2

2

0

4

5

1

1

1

Table2b.Meansandstandarddeviationsofatlasvariablesamongfemales.

Atlas

Variables

7years 10years 12years 15years

Mean SD Mean SD Mean SD Mean SD

AP

AnteriorArch(HeightAA)

DorsalArch(HeightDl)

DorsalArch(Cross-sectionD2)
ATratio

6

1

1

4

5

2

1

1

1

0

7

1

2

8

0

2

0

9

6

5

4

1

7

3

4

0

7

2

｢⊥
｢⊥
2

0

5

0

8

5

8

4

1

9

7

4

4

1

8

4

7

7

7

2

1

1

1

0

4

5

5

3

6

6

1

0

8

4

4

1

1

00
5

6

8

6

2

1

1

1

0

7

2

6

4

1

7

2

1

9

4

4

1

1

mm.

7 11】

Ages

12

7 111

Ages

12 15

ll

ト‡

9

8

7

エリ

2
1

6
)
q′
00
7
亡U
Lr)
Ar
tJ
～

5
5

Ln
4

4
4
4

4
4

4
4

7 18 12 15

Ages

7 10

('-p<0.05,''-p<0.01)

12 15
Ages

Fig.3.Incrementalgrowthchangesofthe丘rstcervicalvertebraatages77,10,12and15.Atlas

morphologies:Dlisde丘nedastheheightoftheposteriortuberclefromthemostsuperiorpointto

themostinferiorpointprojectedonthegravitydeterminedtruevertical;D2wasde丘nedthe

antero-posteriorwidthofthewholecontouroftheradiographiccrosssectionoftheposteriorarch;

APisdefinedastheantero-posteriorlenghtfromthemostanteriortipoftheanteriortubercletothe

mostposteriortipoftheposteriorarchandAAisde丘nedasheightoftheanteriorarchperpendicular

totheantero-posteriorlengthofthe丘rstcervicalvertebra
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salarchandATratiogroupswassetuptoillustrate

diだerenceorsimilaritiesonbothsexesatfourage

periods･

Thedataobtainedincludedthemeanandstandard

deviationforeachparametermeasuredateachage.

Diだerencesbetweenparameterswereevaluatedwith

pairedt-test･Scattergramsandlinesofregression

weresetuplnrelationwithatlasmorphologyagainst

thecraniofacialvariablesoneachage.Fisher'sZtest

wasusedtosubstantiatethestatisticalsigni丘canceof

correlation.Twolevelsofsigni負cancewererecog･

nizedasp<0.05andp<0.01characterizedby(*)and

(辛辛)respectively･

Results

Themeanandstandarddeviationoftheatlasvari･

177

ablesaredescribedinTable2aand2bformaleand

femalerespectively.From themeasurementsofthe

atlasmorphology,itwouldbenoticedthattherewas

asigni丘cantincreaseinitsdimensionsasitundergoes

incrementalgrowthchangeandtherewasaslight

differenceinthemorphologicaldimensionsbetween

maleandfemalewheremaleexhibitedabroader

structurethanfemaleinthethreeperiodsofinvestiga･

tion(Fig.3ato3d).Whilemeanandstandarddevia･

tionsofcraniofacialmorphology(CFS),weredescrib･

edinTable3aand3bformaleandfemalerespective-

ly.Apparentlybothsexesshowedasigniacantin-

creaseinthecraniofacialdimension,butwasnoticed

-thatadi庁erenceoffacialpatternbetweensexesand

thedirectionofgrowthwasalteredwithageasseen

inFig.4and5.

Severalstatisticallysigni丘cantcorrelationbetween

Table3a MeansandstandarddeviationsofCFSamongmalesubjects.

CFS

Variables 7yrs

SNA

SNB

ANB

MP

Go

SN

SN-Gn

Ar-Go

Go-Me

Ar-Me

80.9

76.3

4,6

36.9

128.5

65.5

71.0

40.3

62.6

92.1

SN-Pog(Y) 100.0
LineX 40.9

7

6

6

5

8

7

5

9

1

4

4

2

2

2

1

4

4

2

2

2

3

4

4

5

80.9

76.4

4.0

36.2

126.4

67.5

70.5

42.5

67.1

99.0

105.0

43.1

8

1

9

6

7

0

8

0

9

8

7

5

2

3

1

4

5

3

2

3

3

4

4

5

81.6

77.8

3.8

35.6

126.3

68.8

70.7

44.6

70.4

102.7

109.6

45.8

2

6

1

2

5

7

8

8

2

9

5

8

3

3

2

4

6

2

2

3

4

4

5

5

7

7

8

8

0

2

3

6

5

1

2

5

2

2

2

4

8

3

3

3

5

5

6

7

Table3b.MeansandstandarddeviationsofCFSamongfemalesubjects.

CFS Female

Variables 7yrs

SNA

SNB

ANB

MP

Go

SN

SN-Gn

Ar-Go

Go-Me

Ar-Me

82.0

77.7

4.3

38.2

128.4

64.3

70.0

39.2

61.1

92.9

SN-Pop(Y) 98.7

LineX 41.1

3

6

3

7

6

8

9

6

4

6

7

8

3

2

2

3

5

2

1

2

5

3

3

5

81.6

77.9

3.9

37.6

127.0

66.0

70.0

41.3

66.7

98.3

104.9

42.9

1

GU
9

1

4

9

0

1

4

8

9

4

3

2

1

4

5

1

2

3

2

3

4

5

7

9

4

1

1

2

0

4

8

8

6

0

3

2

2

4

6

2

2

3

3

3

4

6

9

0

1

7

0

7

5

5

7

5

7

9

2

3

2

4

7

2

3

3

5

4

4

5
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Fig.4.Meanincrementalgrowthpatternandchangesof
thecraniofacialstructuresasseenonthefacialdiagram
amongmalesubjects

the丘rstcervicalmorphologyandCFSwasobserved

thatvariesamongsexes.Thecorrelationcoe魚Cients

betweentheatlasmorphologyandtheCFSmorphol-

ogywereexpressedinTable4ato4d,Theheightof

thedorsalarchoftheatlasshowedalowsigni丘cant

positivecorrelationwithanteriorfacialheight(Y)at

ages'10,12and15respectivelyandstrongpositive

correlationwithlengthofthemandible(Ar-Me)at

ages'10and15formale.Thedifferencebetweenpoint

AandB(ANBangle)revealedapositivecorrelation

atages'7and12,whilethegonialangleshoweda

patternofstrongnegativecorrelationatages'10,12

and15respectivelyalongwithnegativecorrelation

wasobservedamongfemaleatage15Withtheheight

ofthedorsalarchoftheatlas,

Theantero-posteriorlengthoftheatlasshoweda

varylngdegreeofcorrelationonbothsexesbutthe

malerevealedaconsistentpatternofcorrelationwith

mandibularlength(Ar-Me)andanteriorfacialheight

(Y)fromage7-15.Female,ontheotherhand,exhibiト

edastrongnegativecorrelationwithanteriorcranial

( f f

一- 7yr.X -...- 12yr.X

- 1Oyr.X - 15yr.X

:.:.,:

･40 -20 0 20 40 60 80

Female
Fig･5･Meanincrementalgrowthpatternandchangesof
thecraniofacialstructuresasseenonthefacialdiagram
amongfemalesubjects

baseSNatages'7and10,andpositivecorrelation

withmandibularlength(Go-MeandAr-Me)atages'

12and15respectively.

TheATratiothatwasconceivedinitiallytobe

similartotheheightofthedorsalarchshoweda

negativecorrelationwiththedifferencebetweenA

andB(ANBangle)atage12andmandibularlength

(Ar-Me)atage15tWhileapatternofsignificant

positivecorrelation with gonialangle (Go)was

presentedatages'10,12and15.

Fromthefacialdiagram,therewasaremarkable

diだerencebetweenthehigh andlow dorsalarch

groupsaswellasthatoftheATratiosonbothsexes.

Thehighdorsalarchgrouptendedtohaveabroader

facialstructurecomparedwiththelowdorsalarch

groupamongmale,whilethehighdorsalarchgroup

hadasasmallerandseeminglyretractedmandibular

con負gurationthanthelowdorsalarchgroupamong

femaleatfourperiodsofinvestigationasseeninFig.

6and7.

- 18-
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Table4a.Statisticalsignはcantcoe氏cientofcorrelationbetweenatlasmorphologyandcraniofacialmorphologyat

age7.

craniofacial Male Female

Variables DI D2 AP ATratio D D2 AP ATratio

SNA 0.45* -0.49-0.51* -0.61*キー0.48*

SNB

ANB

MP

Go

SN

SN-Gn

Ar-Mem o.46*

Ar-Go

Go-Mem o.38*

Ⅹ 0.38* 0.41*

Table4b.StatisticalsigniBcantcoefBcientofcorrelationbetweenatlasmorphologyandcraniofacialmorphologyat

agelO.

craniofacial Male Female

Variables D D2 AP ATratio D D2 AP ATratio

SNA -0.62** 0.65* *

SNB

ANB

MP O.41*

Go

SN -0.47*

SN-Gn

Ar-M em o.43** 0.42**

Ar-G o

Go-M en

Ⅹ 0.39*

Discussion

Therearestudiessuggestingthatbothheadposture

andcervico-vertebralanatomy8,1ト 13)areassociated

withCFS.Experimentallyandclinically,ithasbeen

demonstratedthatheadpostureandtheatlasmor-

phologycorrelate7,13).A cephalometricstudyof72

youngCaucasianadultsshowedthatthedi庁erenceof

theheightofthedorsalarchofthe丘rstcervical

vertebracorrelatedwithheadpostureinrelationto

thecranio-cervicalangulationofthehead7).Againit

Wasreported,inasimilarlydesignedstudyof39

youngCaucasianadults,thatthedifferenceinthe

dorsalarchheightcorrelatedwithCFS･Thehead

posturewerefoundtoberaisedamonglowdorsal

archsubjects13･14)

Thesubjectswaschosenfromthefilesofacephal0-

metricepidemiologicalstudyrepresentsamplesthat

includeseveralkindsofmalocclusionsbuthadnot

undergoneorthodontictreatment.Cephalogramsof

eachsubjectweretakenatstandingpositionwiththe

absenceofastandardizedheadposture.Itwasreport-

edthatmethodsusedtodeterminethenaturalhead

positionhasvaried,theyincludedtheuseofmirror15),

alightsourceplacedinfrontofthepatients16･17)and

noexternalreference18･19)andinsomestudiesthe

subjectswereplacedinsittingorstandingposition.It

wasbelievedthenthatthestandardizedheadposture

oncephalometrywastechniquesensitiveanduptothe

- 1貫で
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Table4C.Statisticalsignificantregressioncoe氏cientofcorrelationbetweenatlasmorphologyandcraniofacial
morphologyatage12.

craniofacial Male Female

Variables D D2 AP ATratio D D2 AP ATratio

SNA 0.48* -0.52*-0.63* * 0.59**0.46*

SNB O.39* -0.38*
ANB

MP

Go

SN O.47**

SN-Gn

Ar-Mem o.37*

Ar-Go

Go-Men
Ⅹ

Y O.36* 0.51*

Table4d.Statisticalsigni丘cantregressioncoe氏cientofcorrelationbetweenatlasmorphologyandcraniofacial
morphologyatage15.

craniofacial Male Female

Variables D D2 AP ATratio D D2 AP ATratio

SNA 0.49*-0.57** 0.57**-0.55** 0.48** 0.52*

SNB

ANB

MP

Go

SN

SN-Gn

Ar-Mem o.44** OA6** -0.34*

Ar-Go

Go-Men
Ⅹ

Variableswithnosigni丘Cantcorrelationshavebeendeletedfromthetable,andnon-signi丘Cantcorrlationshavebeen

deletedfromtheremainingvariables.

presentacontroversialissue,thusslightlydiだerswith

themethodsemployedbypreviousresearcherswho

utilizedthenaturalhead(mirror)position20).Although

posturalvariableswerenotincludedinthisstudy,the

relationshipwithCFSoftheatlasvariablealonethat

maynotbedependentontheheadposturewere

evaluated.Sincemostoftheorthodontist,untilrecenト

ly,usestheconventionalmethodincephalometry.

Therefore,itmaybeexpectedthatitcouldbeusedin

theevaluation.

Severalinvestigatorsthatstudiedontherelation-

shipoftheatlaswithCFShaveusedthecommon

lateralcephalometriclandmarksandseemtoagreeon

theprincipleoftheiruse.However,althoughthe丘rst

cervicalmorphologyhasbeenusedonsomestudies,

investigatorsseemtodifferinthede丘nitionofrefer･

encepointsandlines.Huggare8)measuredtheposte-

riorarchperpendicularlytotheantero･posterioraxis

oftheatlasandconsideredthewholecontourofthe

arches.KyはmarkulaandHuggare14)measuredand

studiedtheheightoftheposteriorarchoftheatlas,

bothdirectlyandprojectedparalleltothegravity

determinedtrueverticalanddidnot丘ndanystatis住

calsignificantdi庁erenceonbothmethods.Again,

KyはmarkulaandHuggare7)measuredtheheightof

theposteriorarchoftheatlasprojectedonthe

gravity-determinedtruevertical,whileSandikGioglu

etal.9)measuredthecross-sectionsoftheanteriorand
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posteriorarchesandtheantero-posterioraxisofthe

atlas.

Inthepresentstudy,wemeasuredtheantero-

posteriorlengthandposteriorarchheightprojected

onthegravity-determinedtrueverticalandlengthof

theradiographiccross-sectionofthedorsalarchthat

considersitswholecontourandtheverticaldimension

oftheanteriortubercleofthe丘rstcervicalvertebra.

Thede丘nitionsoftheheightsoftheanteriorand

posteriorarchesoftheatlasusedinthepresentstudy

thereforeslightlyresemblethosethatweredescribed

bySandikGioglu etal･9) and Kyはmarkula and

Huggare8),14) andsupplementitwiththeantero-

posteriorradiographiccross-section ofthedorsal

arch.

Earlierstudiesonthemorphologicalchangesofthe

facewereobservedusinginitialormeanofacollec-

tiveagegroupsampleoftheatlasmorphologyasa

variableforcomparision.Thepresentstudycompared

themorphologyoftheatlasatagesevenuntil丘fteen

yearsold.Datawereanalyzedandcomparedwiththe

craniofacialdimensionofthesameage,therefore

differswiththereportofKylAmarkulaandHuggare7),

Shiokawaetal.10)andSandikGiogluetal.9)Sofar,

however,theincrementalgrowthchangeoftheatlas

itselfhasnotbeendocumented.Ourresultsmayestab-

lishtheassociationoftheatlasvariableswithCFS,

howeverastandardmodelfortheatlasvaribablesat

ages'7,10,12and15weredeemed necessary.as
reference.

Studieswhohavereportedmeasuringtheatlas

presentedsomevarietyofresults.Theindividual

morphologicalpartsoftheatlasthatcorrelatedwith

CFSmaybedescribedinthreesectionsaccordingto

itsanatomicalpart.

Intheantero･posteriorportion,someinvestigators

didnot丘ndanycorrelationbetweentheantero-

posteriorlengthoftheatlasandCFS.Whileinthe

presentstudy,apatternofpositivecorrelationwith

mandibularlength(Ar-Me),andanteriorfacialheight

(Y)seemstosuggestthatastheantero-posterior

lengthoftheatlasincreases,anincreaseinfacial

heightandmandibularlengthisinevitable.Thusit

maypresentadownward-forwardmandibulargrowth

directionamongmale.Asforthefemale,althougha

pattern of correlation was not established,a

signi鮎antpositivecorrelationwithmandibularlength

(Go-MeandAr-Me)anddifferenceofpointsAandB

1ユyearsOld lSyebrSOld

･･･････-･･,Lowdorsa一arch

HighdorsalArch

Fig.6.Facialdiagramsofmalesubjectswithhighand
lowdorsalarchgroupatfouragestage

12yearsold

10yearsOld

15yearsold

______I. Lowdorsalarch

Fig.7.Facialdiagramsoffemalesubjectswithhighand
lowdorsalarchgroupatfouragestage
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fromsella-nasionlinewereobservedatage12and15

respectivelythatmaysuggestavariablepatternof

growth.

Asfortheposteriorarchoftheatlasinrelationto

CFS,certaincraIliofacialcharacteristicshavebeen

observedbetweenthehighdorsalarchgroupandlow

dorsalarchgroupthatweredistinctoneachsex.The

signi丘cantpositivecorrelationobservedwithanterior

facialheightatage10,12and15Couldbeexplailledby

generalpattem oflargecraniofacialstructureand

verticalgrowthpatternintheanteriorfacialheight

amongmalesubjectsasseeninFig.6forthosesub-

jectswithhighdorsalarchcontrarytothereportof

Huggare8)inasampleof18Finnishchildrenofmixed

sexualorientationageseightandtenyearswherethey

foundareducedverticalgrowthofthepogonionpoint

insubjectswithlargeheightoftheposteriorarchof

theatlas.Di庁erenceinthecorrelationmightbe

attributedtofactorssuchasracialdi庁erence21),where

itwaspointedoutthatthegrowthdirectionofthe

mandibleamongJapaneseismoreverticalthan

Caucasian.Moreover,inthepreviousstudies,subjects

wereofcompositesexorientation,whilethecurrent

studycategorizedthegenderaccordinglythatperhaps

observeddistinctivelydifferentresults.Nevertheless,

itcouldbehypothesizedthatthesecouldbeare一

点ectionofageneralassociationbetweenthevertical

developmentofthecervicalcolumnandthatofthe

faceasproposedbyBench4).

Thefemaleexhibitedaseeminglyinversecranio-

facialcharacteristicthanmale.Thenegativecorrela-

tionbetweentheheightofthedorsalarchandthe

gonialangleinterpretedasadecreaseinthegonial

angleandincreaseinANBanglethatwasobserved

couldbeassociatedwiththedirectionaltrendofthe

maxillaandthemalldiblethatcouldbeseeninFig.7

atage10,12and15.Thecorrelationinthestudyby

SandikGiogluetal.9)ofyoungadultswithagerangeof

22thatincludedbothsexesdidnot丘ndsigni丘Cant

correlationbetweentheheightoftheposteriorarch

oftheatlasandtheanteriorfacialheightinstead

foundanassociationwiththecrani0-maxillaryand

crani0-mandibular direction (rニー0,22 t0 -0.30)

Comparedwiththiscurrentstudywerelowandthe

signi丘canceofcorrelationwasobservedonlyamong

females.Seemingly,thesigni丘cantcorrelationobserv-

edinthisstudysuggestamaxill0-mandibularrota-

tion.Thehighdorsalarchgroupapparentlyshowsa

7yearsOld

12y印rSqld lSyearsI)ld

,""日.LowATraLjo
HighATratio

Fig.8.Facialdiagramsofmalesubjectswithandlow
ATratiogroupatfouragestage

7yearsold

12yearsold

10yearsold

15yearsold

---･ LowATratio

High ATratio

Fig.9.Facialdiagramsoffemalesubjectswithhighand
lowATratiogroupatfouragestage
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retractedmandible,andacounterclockwisedirection-

alpatternWithseeminglysmallfacialheightthan

thosesubjectswithlowdorsalarch,thatmaysuggest

aClassIIIskeletaltendency.

ConcerningtheATratio,bothmaleandfemale

exhibitedsomestatisticallysigni丘cantcorrelation,

however,thefemaleshowedapatternofstrongposi-

tivecorrelationbetweentheATratioandtheGonial

angleatages'10,12and15respectivelythatcouldbe

interpretedasincreaseintheATratioconformed

withtheincreaseofthegonialangle.Shiokawaet

al.10)inasampleof30femalesages'8to14,who

initiatedtheuseofatlasratio,observedacorrelation

withSN-Gnangleandthehorizontalgrowthdirection

ofthemandibleandspeculatedthattheresultsug一

gestsacounterclockwiserotationalgrowth･Fromthe

facialdiagram(Fig.9),aseeminglyforwardrotational

trendcouldbeobservedinforthosesubjectswithhigh

ATratioamongfemales,whilemalesseemtohave

unremarkablediだerencebetweenhighandlowgroup

asseeninFig.8.Thiscommon丘ndingmaysuggest

thattheATratiomayatcertainextentbeaparame-

terinpredictingfacialgrowth.However,itisdifBcult

tomakeanyde丘niteconclusionofitsapplicability

sincetheprognosticeffectwasonlyseenamong

femalesthus,inordertoanalyzetherelationship

betweentheATratioandfacialmorphology,amore

comprehensivestudyseemsnecessary.

Fromthevariousslgni丘Cantcorrelationresultsin

thisstudyamongJapanesesamples,apatternof

correlationbetweentheatlasmorphologyandthe

craniofacialstructurewouldsuggestthat負rstcervical

vertebrainitsstrategicpositionsupportingthecra-

nium,hasaclearassociationwithcraniofacialstruc-

tureinthat,thereweremoreverticalmandibular

positioninmaleswhile,infemales,atrendofmaxillo･

mandibularrotationinsteadofhorizontalmandibular

positionthatwasreportedamongCaucasiansamples

Although,aclearrelationshipoftheatlasmorphology

withCFSwasrevealedinthisstudy,furtherinvestiga-

tionshouldbeundertakentodeterminewhetherits

dimensionatinitialperiodofevaluationwouldcorre-

latewithCFSandmandibulargrowthchangewith

age.

Inaddition,theconaictinassociationbetween

previousreportsand thecurrentstudymaybe

attributedtothedifferenceinracialorigin,thecompo-

sitionofsubjectsthatincorporatesbothsexesandthe

183

ageofthesubject.

Inconclusion,thepresentstudyhaspresentedevi-

denceofrelationshipbetweenthe丘rstcervicalmor-

phologyandcraniofacialstructures.Theassociation

ofthe丘rstcervicalvertebrawithCFSandCFS

growthpatternitselfisdifferentaccordingtorace,

sexandage.Thus,thefactorofsex,raceandage

shouldbecarefullyconsideredintheapplicationofthe

atlasmorphologyasoneoftheindicatorofCFS

growth.

Note

.Thedataandresultsdisclosedinthispaperhasbeen

pl･eSentedatthe2ndAsianPaci負cOrthodonticCon-

gressthatwasheldinSeoul,SouthKorea,November,

1995.
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