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Abstract:TheaimofthisstudywastodescribethedentofacialpatternoftheYemeniethnicgroup,andto

compareitwithcephalometricstandardsofJapaneseadults.Lateralcephalogramsof50Yemenimen,normal

occlusion,meanage23.1years,wereanalyzed.Studentt-testwasusedtocomparetheirmeansandSDswi仙

standardvaluesofsimilarJapaneseadults.SignificantracialdiHerenceswerefound.Theanteriorcranialbasewas

significantlylongeranteroposteriorlyintheYemenisubjects(YEM)thanintheJapanesevalues(JPN).The

maxillaandchinweresigni丘cantlymoreprotrudedinYEM.Loweranteriorfaceheightwassigni丘cantlygreater

inYEM,although themandibularplaneanglewassignificantlysmallerinYEM.Maxillaryandmandibularlengths

weresigni丘cantlygreaterinYEM也aninJPN,thegonialanglewassigni丘cantlysmallerinYEM.PointBwas

significantlymoreposteriorinrelationtopointA(Witsanalysis)inYEM,andtheirupperincisorswere

significantlylessproclined.Thisstudyrevealssignificantracialdifferencesincephalometricmeasurements,

Supportingtheideathatasinglesetofstandardsisnotapplicabletoallracialgroups,andsuggestingthatsuch

racialdiuerencesmustbetakenintoaccountduringdiagnosisandtreatmentplanning.

抄銀 :この研究の目的は,イエメン人成人と日本人成人との顎顔面形態について比較検討することである｡正常校合

を有するイエメン人男性50名 (平均年齢23.1歳)を対象とし,対象者の顎顔面形態について側面セファログラムを

用いて分析を行った｡Student-st-testにより日本人成人の平均値との差の検定を行った結果,有意な差を認めた｡

イエメン人では,日本人と比較し前頭蓋底距離が有意に長く,上顎とオトガイも有意に突出していた｡また,イエ

メン人では下顎下縁平面角は有意に小さかったが,下顔面高は有意に長かった｡

上顎骨長,下顎骨長はイエメン人で有意に長かったが,下顎角はイエメン人が有意に小さかった｡さらに,イエメ

ン人ではWits分析でB点はA点に対して有意に後方に位置し,上顎前歯の昏倒傾斜の程度は小さかった｡

これらのセフアロ分析の結果から,イエメン人 ･日本人間の顎顔面形態には人種的な相違が認められ,矯正診断 ･

治療方針の立案を行う際には平均値を画一的に応用するのではなく人種間の差を考慮する必要があることが示唆され

た｡
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i.Introduction

Successhldiagnosisinorthodonticsandorthognathic

surgeryinvolvesgatheringinformationfromclinical

examinations,plastercasts,photographsand

cephalometrictracings.Theadventofcephalometrics

byBroadbentin19311)firstprovidedavaluabletool

forthediagnosisandtreatmentplanningof

orthodonticsandorthognathicsurgery.Sincethattime,

researchershavebeenseekingtodefinestandard

linearandangularmeasurementsofthecraniofacial

complex,inordertobeabletousesuchmeasurements

indiagnosing,andplanningthetreatmentof

malocclusion,aswellastodisclosetheareasand

natureofdentofacialdefects.

Astandardizedapproachassumesthatthegoalof

treatmentistoapproximatecertainnorms.Although

differencesexistintheviewpointsofvarious

researchersastothevalidityofcephalometricnorms

andtheirapplicationinindividualcases,researchers

generallyinsistontheimportanceofcertainnormsfor

treatmentplanning.Manyresearchersinseveral

countrieshavethereforesoughttoestablish

cephalometricnormsfortheircompatriots.Asaresult

oftheirefforts,suchcephalometricanalyseshave

becomeusefultoolsduringdiagnosis,evaluationand

treatmentplanningfわrthepatientsundergoingeither

orthodontictreatmentororthognathicsurgery.

Theimportanceofkeepingcephalometricnorms

relevanttoparticularageandethnicgroupsiswell

known2-5);asonesetofstandardscannotbeusedin

thediagnosisandtreatmentofallpopulations.

Numerousstudieshavethereforebeenconductedto

determinethemorphologicalvariablesforthe

craniofacialstructuresofdifferentethnicgroups2117)

Mostofthesestudieshavecon丘rmedthatsigni丘cant

differencesdoindeedexistbetweensuchgroups.One

ofthevaluabletoolsusedincomparingthecraniofacial

structuresofdi#erentethnicgroupsisBurstone■setal

cephalometricanalysisforOrthognathicSurgery

(COGS)18).TheCOGSisespeciallyadaptedtothe

diagnosisandtreatmentplanningoforthognathic

surgerycases,becauseitisbasedlargelyuponlinear

measurementsthatcanbereferredtobeforeand

duringsurgery.

InYemen,Orthodonticsisstillayoungbranchof

dentistry,butthenumberofYemenipatientsseeking

Orthodonticandorthognathicsurgerybothathome

andabroadhasbeenincreasing.Therefore,aneedhas

arisenforaccurateandcomprehensiveorthognathic

surgerynormsforthisspeci丘cpopulation.However,to

datetherehasbeenonlyonestudybyFarhanM3),

whichonlydeterminedorthodonticnormsforYemeni

adultsandcomparedthemwithEgyptianones.

Theaimsofthepresentstudywere:

-Todevelopcephalometricorthognathicsurgery

normsthatmaybeusedasreferencepointsin

diagnosisandtreatmentplanningforYemeniadults.

-Toinvestigatewhetherslgnificantcephalometric

differencesexistbetweencomparableYemeniand

Japanesepopulationsamples.

2.SubjectsandMethods

ThisstudywascarriedoutonasampleofCaucasian

YemeniuniversitystudentsatlbbUniversity,Ibbcity,

andtheUniversityofAppliedandSocialSciences,

Sana'acity,Yemen.Thefirststepoftheselection

processincludedclinicalexaminationsandinterviews

(firstauthor),toobtainsubjectswhosatisfiedthe

followingCriteria:

-YemenicitizenwithYemeniancestry

-ClassImolarandcaninerelationships

-Normaloverjetandoverbite(1I2.5mm and

5%-20%19),respectively)

-Symmetricalface

-Absenceofcrowding

-Nopreviousorthodontic,orthognathic,or

prosthodontictreatments

-Nocraniofacialdeformitiesortrauma

Thesubjectswhomettheabovementionedcriteria

wereselected,a氏ertheirconsenttoparticipateinthis

studywasobtained.Allprocedureswereapprovedby

thelbbUniversityInstitutionalReviewBoard.Froma

surveyof1500students,only50malesand7females

satis丘edalloftheabovesubjectselectioncriteria,and

becausethenumberoffemaleswastoosmalHasa

resultofculturalandreligiousreasons】;thesefemale

subjectswerenotincludedinthepresentstudy.

Lateralcephalometricradiographsweretakenon

eachofthe50subjectsinnaturalheadposition20)with

theteethinmaximum intercuspation,andlipsin

repose.TheradiographsweretakenattheFacultyof

Dentistry,UniversityofSciencesandTechnology,

Sana'a,Yemen,usingaGendexOrthoralix(SD2-1997,
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GendexDentalSystems,Milan,Italy)at75-80Kv,10

mA/Second.Lateralcephalogramsofallsubjectswere

traced andmeasuredby handon 0.003mm matte

acetatepaper(Yunipa,Kimoto,Tokyo,Japan).All

Figurel.Cranialbaseandanteroposteriorlyskeletal

measurements

Thehorizontalplane(HP)line:Aline也roughN7degreesclockwise
fromS-N.
Posteriorcranialbase(Ar-PTM):thehorizontaldistancebetweenthe
twolinesthroughArandPTMrespectively,perpendiculartoHP
Anteriorcranialbase(PTM-N):thehorizontaldistancebetween也e
twolinesthroughPTMandNrespectively,perpendiculartoHP
Facialconvexity(N-A-Fog):theacuteinteriorangleformedbythe
intersectionoflinesN-AandA-Fog.
Maxillaryprotrusion(N-A):thehorizontaldistancebetweenpointA
andN【projectedonthelinethroughNperpendiculartoHP】.
Mandibularprotrusion(N-B):thehorizontaldistancebetweenpointち
andNlprojectedonthesamelineasabove1.
Chinprotrusion(N-Pog):thehorizontaldistancebetweenpointFog
andN【projectedonthesamelineasabovel.

FI'gure3.Maxillaryandmandibularmeasurements
Maxillarylength(PNS-ANS):thedistancefromPNStoANS
Mandibularramuslength(Ar-Go):thedistancefromArtoGo
Mandibularbodylpngth(Go-Pog):distancealongMPfromGotothF
perpendicularprojectionofFog
Chindepth(B-Pog)･.theperpendiculardistancefrompointBtoaline
perpendiculartoMPthroughPog
Gonialangle(Ar-GoIGN):theobtuseangleformedbytheramalplane
(Ar-Go)intersectingMPatGo.

3

landmarkswereidenti丘edaccordingtothede丘nitions

ofBurstoneetal18).Landmarksandangularandlinear

measurementsareshowninFigures1to4.

Allcephalogramsweretracedandmeasuredbythe

Figure2.Verticallyskeletalanddentalmeasurements

Upperanteri.Orfaceheight(N-ANS):thedistancefromNtoANS
LoweranterlOrfaceheight(ANS-Gn):也edistancefromANStoGN
thatismeasuredperpendiculartoHP
Upperposteriorfaceheight(PNS-N):thedistancefromHPtoPNS
Mandibularplaneangle(MP-HP):Theangleformedbetweenaline
fromGoandGnandHPasitintersectsGn
Upperanteriordentalheight(UI-NF):theperpendiculardistance
fromtheincisaledgeofthemaxilIarycentralincisortoNF.
Loweranteriordentalheight(LI-MP):theperpendiculardistance
fromtheincisaledgeofthemandibularcentralincisortoMP.
Upperposteriordentalheight(UM-NF):theperpendiculardistance
fromthemaxillaryfirstmolarmesiobuccalcusptiptoNF

Lowerposteriordentalheight(LM-MP):thepeTendiculardistance
fromthemandibularfirstmolarmesiobuccalcusptiptOMP

Fllgure4Dentalrelationshipsmeasurements
Occlusalplaneangle(Op-HP):theangleformedbetweenHPand也e
occlusalplanedrawnthroughthebucca1-grooveofthelowerfirst
permanentmolarthroughamiddlepointbetweentheincisaledgesof
thebothcentralincisorsineachrespectivearch.
Witsanalysis(A-BtoOP):thedistancebetweenthelines
perpendiculartoOPthroughpointsAandBrespectively.
Upperincisorinclination(UI-NF):thisangleformedbythe
intersectionofalinedrawnfromtheuppercentralincisaledgethrough
thetipofitsroottoNF.
Lowerincisorinclination(LI-MP):Thisangleconstructedfromaline
drawnfromthelowercentralincisaledgethroughthetipofitsrootto
也epointofintersectionwi也MP.
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丘rstauthor,attheDivisionofOrthodontics,Graduate

SchoolofMedicalandDentalSciences,Niigata

University,Japan.

Statistics

Descriptivestatistics,includingmeansandSD

values,Weredeterminedforthetotalsampleof

Yemenimales.ThesemeansandSDs,and

correspondingJapanesemalevaluesobtainedby

AIcaldeeta12)werecomparedusingStudent■sLtest,

with也elevelofsigni丘Cancesetat0.05.

MethodoJogicalError

Anerroranalysisoflandmarklocationwas

performedusing10radiographsrandomlyselected

from the50subjects;tracingsfor10radiographs

chosenwereperformedtwiceata3-weekinterval,to
I

determinethemethodologicalerrorusingDahlbergs

formula21).

3.Results

1.MethodologicalerrorsfわrCephalometrictracings
I

ThecephalometrictracingerrorsusingDahlbergs

formula21)wereo.298-0.828forlinearmeasurements

and0.474-0.873forangularmeasurements.(Table1)

2.Cranialbaserelationships(Table2)

Theanteriorcranialbase(PTM-N)wassigni丘cantly

longerintheanteroposteriordimensionintheYemeni

group(YEM)thanintheJapaneseUPN).However,the

posteriorcranialbase(Ar-PTM)wasnotsigni丘Cantly

diHerentbetweenthetwogroups.

3.Anteroposteriorlyskeletalrelationships

Theonlystatisticallysignificantdifferencewas

foundinmaxillaryprotrusion(NIA),thatwasgreater

inYEM(asindicatedbythesmallernegativevalue).

4.Verticalskeletalanddentalrelations

YEM showedsignificantlygreaterloweranterior

faceheight(ANS-Gn),andasignificantlysmaller

mandibularplaneangle(MP-HP)thanJPN.However,

theotherparameterswerenotsignificantlydifferent

betweenthetwogroups.

5.Maxillaryandmandibularmeasurements

Maxillarylength(PNS-ANS)andmandibularbody

length(Go-Pog)WeresignificantlygreaterinYEM

thaninJPN,Withthechinalsosignificantlymore

prominentinYEM.Ontheotherhand,thegonial

angle(Ar-Go-Gn)wassignificantlylessobtuseinYEM

M easurements Dahlberg'sva山e
Ar-PTM
PTM-N
N-A-Poe
N-A
N-B

N-Pog
N-ANS
ANS-Gn
PNS-N
MP-HP
UトNF
LトMP
UM-NF
LM-MP
PNS-ANS
Ar-Go
Go-Pog
B-Pog
Ar-Go-Gn
Op-HP
A-B(OP)
Ul-NF
LドMP

0.353
0.387
0.537
0.302
0.558
0.674
0.486
0.421
0.298
0.716
0.371
0.818
0.377
0.371
0.571
0.394
0.828
0.465
0.644
0.858
0.459
0.474
0.873

TablelMethodologicalerrors

thaninJPN.

6.Dentalrelationships

UsingWitsanalysis,pointBwaslocatedsignificantly

moreposteriorlyinYEM thaninJPNinrelationto

pointA.YEM alsohadsignificantlylessproclined

upperincisors(UI-NF)comparedwithJPN.

4.Discussion

Thepurposeofthisstudywasfirsttoestablish

cephalometricorthognathicsurgery(COGS)normsfor

Yemeniadultmales,早ndthentocomparethisdata

withJapanesenorms2).Thereasonforconductingthis

comparisonwasthat,bothYemenandJapanare

locatedinAsianregion,butmorphologicalfeatures

appeartobedifferentduetovariousreasonssuchas

origin,environmentetc.Previousstudiesrelatedto

cephalometricnormsinYemeniadultswaslimitedto

onestudy3)whichhadusedasampleof50adultmales

anddevelopedcephalometricnormsonlyfor

orthodonticapplication.Normalvaluesfor

cephalometricorthognathicsurgery(COGS)havenot

beenavailablefわrYemeniadultsuntilnow.

Althoughpreviouscephalometricstudieshave

employedavarietyofsubjectselectioncriteria,most

ofthem havebasedtheirselectiononClassI

occlusion26),facialesthetics22)orboth7-8).Theselection
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skeletal,Denta.Va.ues Measurement YMeemaennis("=S5DO) JaMPaena:Se("=S9D8'+ pIVaLue
Cranialbasemeasurements
Posteriorcranialbase
Anteriorcranialbase

Anteroposteriorlyskeletalrelations
Facialconvexity
MaxHlaryprotrusion
Mandibularprotrusion
Chinprotrusion
VerticaHyskeletalanddentalmeasurements
Upperanteriorfaceheight
Loweranteriorfaceheight
Upperposteriorfaceheight
MandibularPlaneang一e

Upperanteriordentalheight
Loweranteriordentalheight
Upperposteriordentalheight
Lowerposteriordentalheight
Max川aryandmandibularmeasurements
Maxillarylength
MandibuLarramusLength
MandibularbodyLength
Chindepth
Gonialangle
Dentalrelationshipsmeasurements
Occlusalplane
WitsanalysIS
Upperincisorinclination
Lowerincisorinclination

AトPTM (mm)
PTM-N(mm)

N-A-Pog(degrees)
N-A(mm)
N-B(mm)

N-Pog(mm)

N-ANS(mm)
ANS-GN(mm)
PNS-N(mm)

MP-HP(degrees)
Ul-NF(mm)
Ll-MP(mm)
UM-NF(mm)
LM-MP(mm)

PNS-ANS(mm)
Ar-Go(mm)

Go-Pog(mm)
B-Pog(mm)
AトGo-Gn(degrees)

Op-HP(degrees)
A-BtoOP(mm)
UI-NF(degrees)
LドMP(degrees)

37.6 2.5 37.6 2.9 NS
53.9 3.2 51.6 3.7 …

3

.
1
5
7

5
0
6
5

9
8
4

9
9
4
6
8

8
0
5
2
9
5
6
7

5
7
5
2
2
4
2
3

5
3
5
5

4
3
5
6

3
7
6
1
8
0
5
7

3
4
2
5
2
3
2
2

2
0
9
0

4
2
7
8

7
8
7
2

.
1
3
9
8

8
8
5
5
0
5
5
7

5
6
5
2
3
4
2
3

58.6 3.2 54.6
53.8 5.3 54.2
85.0 4.6 81.0
8.1 1.7 7.0
115.4 5.6 118.0

8.8 2.9 8.8
-0.5 2.6 0.4
113.5 5.7 116.4
97.1 6.4 95.1

4

8
4

6

5
4
7
8

5
0
0
5
9
2
4

5

3
5
3
5
2
3
2
2

8
6
0
8

.
1

3
4
5
1
6

NS
…
NS
NS

NS
★
NS
…
NS
NS
NS
NS

…
NS
…
…
…

5.0 NS
3.2 ★
6.6 …
6.7 NS

NS:Notsignificant,★p<0.05,"p<0.01,㍍'p<0.001

‡JOralMaxHofacSurg56:129,1998

Table2ComparisonofBurnstoneetalanalysisbetweenYemenisandJapanese

CriteriaofthepresentstudywasuntreatedYemeni

subjectshavingnormalocclusionandintactdentition,

inordertoidentifynormativevaluesthatwouldbe

abletoassistinthediagnosisandplanningof

ThecomprehensiveCOGSanalysisofBurstoneet

al18)forhardtissue(Figures1through 4)wasusedin

thisstudy,asitisspeci丘ctoorthognathicsurgeryand

hasoftenbeenusedforsuchresearches2･4,5).Asfor

thesubjects,theycamefromseveralregionsofYemen

andwerethereforequiterepresentativeoftheir
I

countrysethnicgroup.Althoughourinitialobjective

wastoobtainarepresentativesampleofYemeni

adultsofbothsexes,onlymaleswere丘nallyincluded,

duetothedi用.cultyofobtainingasu瓜cientnumberof

femalesubjects.

ThepresentstudyrevealsthattheYemenisample

(YEM)hadalongeranteriorcranialbase(PTM-N)than

theJapanesegroup(JPN),Supportingprevious

investigationsthatcomparedthecraniofacial

morphologyofAsiansandCaucasians.Accordingtoa

Japanesestudybylshiieta123),Severalstudieshave

reportedthatAsianshaveareducedcranialbasein

classlocclusion,[seealsoNezueta124),cookeand

wei25),Deguchieta126),andMiyajimaeta17)1,in

subjectswithClassII,lOnoetal27),Ishiietal28)]and

classIIImalocclusionaswelHNganeta129),singhet

also),Bukhary31)].ThepresentfindingeLnhancesthe

suggestionsofFukuieta132),inthattheformofthe

cranialbasecoulddirectlyreflectcertaingenetic

characteristics.

Inthisstudy,themaxillawasmoreprotrudedin

YEMthaninJPN.Thissupportsthe丘ndingofAIcalde

eta12)whoreportedlessmaxularyprotrusionin

JapanesecomparedwithCaucasianAmericans.The

maxillarylength(PNS-ANS)wasalsosignificantly

largerinYEMthaninJPN,onceagainsupportingthe

丘ndingsobtainedbyAIcaldeeta12),andNezueta124),

inthatcephalometricdifferencesexistbetween

Japaneseandotherracialgroups.
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Asforthemandible,thepresentstudyrevealedthat

thechinwasmoreprominentinYEM thaninJPN.

YEMalsohadlongermandibularbodylength(Go-Pog)

thanJPN,whichmaybeduetomorebonychin

projectioninYEM.Furthermore,theresultsobtained

mightindicatethatYEM hadmoreanterior

mandibulargrowthpatternthanJPN,suggestedby

theirsmallergonialangles(Ar-Go-Gn)andmandibular

planeangles(MP-HP)comparedwithJPN.These

resultsareinlinewiththefindingsoftheprevious

studycarriedoutonYemenis3)andtheseracial

featuresarealsosupportedbycomparativestudies

betweenJapaneseandCaucasianhavingClassI

occlusion2･7･24).Masaki33)hasalsoreportedthatthere

isanteroposteriorcoordinationbetweenthemore

posteriorpositionofthemaxillaandabackward

rotationofthemandibleinJapanesegroups,indicated

byamoreretrusivemaxillaandsteepermandibular

planeangle.

Itmightbeinterestingtonotethattheseracial

featuresofYemenismakeforgenerallyeasier

orthodontic/Orthognathictreatmentthanthoseof

Japanesepatients.

Concerningthecraniofacialverticalrelationship,the

presentstudyshowedthattherewasnosignificant

differencebetweenYEMandJPNastoupperanterior

faceheight(N-ANS).Thisfindingdiffersfromthe

resultsobtainedbyAIcaldeeta12),地atJapanesehad

alargerupperanteriorfaceheightthanCaucasian

Americans.On也eo也erhand,theloweranteriorface

heightwassigni丘cantlylargerinYEMthaninJPN.

Asfortheanteroposteriorjawrelationship,Wits

analysisindicatedthatpointBwasfoundtobe

significantlymoreposteriorinrelationtopolntAin

YEM thaninJPN.Thepresentvaluewas-0,5mm,

whichwasclosetothevalueobtainedfromSaudiadult

malesト1.06mm)whohavehadsimilarethnic

background6).ontheotherhand,-0.5mmmarkedly

differsfrom thatobtainedbyFarhan(2.9mm)for

yemeniadultmales3),whichmaybeduetoour

differingsubjectinclusioncriteria.TheYemeni

subjectsinFarhanstudy3)includedminorcrowding,

acceptableClas'sImolarrelationship,andnomention

tooverbiteandoverjet,buttheallsubjectsinthe

presentstudyhadnocrowdingandClassI.

IncomparisonwiththedentalrelationshipofJPN,

YEM displayedsignificantlylessproclinedupper

incisorsinrelationtotheircorrespondingskeletal

bases,whichisinagreementwiththeresultsobtained

byEngeleta134)andalsoreflectstheresultsobtained

byFarhan3),whoreportedlessprotrusiveupper

incisorsinYemenisthaninEgyptians.Finally

shalhoubeta16),inastudyonSaudiArabianadults,

reportedthatupperincisorinclinationinmaleswas

115.0degrees,whichcloselycorrespondstoour

present丘ndingof113.5degrees.

5.Conclusion

AsetoforthognathicsurgerynormsforYemeni

adultmaleshasnowbeendeveloped.Asthesenorms

differedsignificantlyinseveralrespectsfromJapanese

norms,itisthereforeapparentthatorthognathic

surgerynormsdifferaccordingtoethnicgroup,dueto
f

eachgroupsgeneticcharacteristics.Itnowseems

abundantlyclearthatcephalometricstandardsforone

ethnicgroupareunsuitablefordiagnosisand

treatmentplanningforanothergroup.Theresultsof

thisstudywillhopefullybeausefulreferencefor

Yemeniorthodontistsandmaxillofacialsurgeons

treatingYemenimen,andcontributetomore

satisfactorydiagnosisandtreatmentplanningforthem.

However,furtherstudiesincludingbothlarger

numbersofYemenisubjectsingeneralandfemale

subjectsinparticulararestillneeded.
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