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ABSTRACT

Topographicanatomyofmandibularcanal

inKorean

Zheng,Li-Ling

Advisor:Kim,Heung-Joong,D.D.S.,M.S.D.,Ph.D.

DepartmentofDentistry,

GraduateSchoolofChosunUniversity

For certain placement of dentalimplant in the mandible,a proficient

knowledgeofanatomyandanaccuratelocalizationofthemandibularcanalare

extremelyimportanttoavoidinterferencewiththeneurovascularbundle.The

purposeofthisstudy wastoinvestigatethedimension,thehorizontaland

verticallocationofthemandibularcanalinKorean.

Eighteen dentulous hemimandibles were selected for this study.Distal

surfacesofthesecondmolar(group1),fistmolar(group2),secondpremolar

(group3)andfirstpremolar(group4)weresectionedandthenimagedwitha

scanner,perpendiculartothelowerborderofthemandible,and then each

mandibularcanalwasdrawnasrotundity.Foreachsection,aftersettingthe

verticalaxisofteeth,measurementswerecarriedoutasfollows;mandibular

canaldiameter;distancefrom thebuccalexternalbordertothebuccalsideof

themandibularcanal;distancefrom thelingualexternalbordertothelingual
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sideofthemandibularcanal;distancefrom theupperborderofthealveolar

cresttotheupperborderofthemandibularcanal;distancefrom thelower

borderofthemandibularcanaltothemandibularinferiorborder.Theresults

areasfollows;

1.Theaveragediameterofthemandibularcanalwasthegreatestwithamean

of2.31mm ingroup1andthenslightlydecreased,ingroup4,thecanal

diameterwas1.87mm.

2.Thedistancefrom thebuccalbordertothebuccalsideofthemandibular

canalgraduallydecreasedfrom group1togroup4.Conversely,thedistance

from thelingualsideofthemandibularcanaltothelingualbordergently

increasedfrom group1togroup4.

3.Thedistancefrom theupperborderofthealveolarcresttotheupperborder

ofthecanalincreasedfrom group1togroup4.Thedistancefrom the

lowerborderofthe mandibularcanalto themandibularinferiorborder

showedsimilarpatternineachgroupwithameanof10mm.

Toavoidcomplicationofsensoryparalysesduring implantsurgeryinthe

mandibularcanalregion,athoroughunderstandingofanatomyandacareful

planning are demanded.These results could be able to provide anatomic

informationforclinicalapplications.
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I.INTRODUCTION

Recently,implantisverypopularwithpatients,soaproficientknowledgeof

oralanatomyisneededtoprovideaccuratedentalimplantsurgeryforpatients.

The mandibular canalis one of the most investigated structures by

panoramicradiography,conventional(cross-sectional)tomography,computerized

tomography(Pekeretal.,2008),andmagneticresonanceimaging(Ikedaetal.,

1996)in implantdentistry because untoward sequelae frequently occurs to

damagetheinferioralveolarnervewhich isthemajorconfiguration ofthe

mandibularcanal.

Themandibularnervethatabranchofthefifthcranialnerve(Kim,2005),

givesrisetotheinferioralveolarnerveanditentersthemandibularcanalon

themedialsurfaceoftheramusbythelingula(Greensteinetal.,2008).The

mandibular canal contains the inferior alveolar nerve,artery and loose

connectivetissue(Ikedaetal.,1996),usuallyithascorticalbonearoundit

(Greensteinetal..2008).

Thegreaterdiameterofthecanalaverages4.1mm nearthemandibular

foramenandtheaveragediameterofthecanalis3.4mm inthemiddleofthe

canal(Ikedaetal.,1996).Themandibularcanalisusuallysituatedcentrallyin

themandibularcorpus,slightlyclosertothelingualcortexinitsdistalparts;

towardsthefront,itapproachesthevestibularcorticallayer(Obradovicetal.,

1995).Theinferioralveolarnervecrossesfrom thelingualtothebuccalsideof

themandible,itisoftenlocatedmidwaybetweenthebuccalandlingualcortical

platesofboneinthefirstmolar(Milleretal.,1990).

Distancesfrom thealveolarcresttothemandibularcanal,overallboneheight

andbonewidthweremeasuredusingspiraltomography(BouSerhaletal.,
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2001).Itwasreportedthattheupperborderofthemandibularcanalislocated

3.5to5.4mm below therootapicesoffirstandsecondmolars(Littneretal.,

1986).Intheothercase,thecanalwasoftenclosetotheinferiorborderofthe

mandible,anditwasalsopossibleforthemandibularcanaltobeadjacentto

theapexofthemandibularmolar(Saralayaetal.,2005).Inthebodyofthe

mandible,theneurovascularbundlewaslocatedaboutonecentimeterabovethe

mandibularinferiorborder(Gowgiel,1992).

Theintrabonycourseoftheinferioralveolarnerveinthemandibularcanal

oftheedentulousmandibleregionwasinvestigated(Kieseretal.,2004)and

arrangementoftheneurovascularbundlewithin themandibularcanalwas

established(Waduetal.,1997).

Although kinds ofradiologicaltechnology have been used to study the

mandibularcanalin foreigners,there were few studies to investigate the

mandibularcanalusingactualmeasurementinKorean.

Therefore,thepurposeofthisstudywastoinvestigatethedimension,the

horizontalandverticallocationofthemandibularcanalinKoreantoprovide

anatomicalinformationinordertoavoidinterferencewiththeneurovascular

bundleduringimplantsurgeryinthemandibularcanalregion.
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II.MATERIALSAND METHODS

1.Materials

Eighteenhemimandiblesoffifteencadavers(10menand5women;meanage,

53.3,agedbetween41and84years)whohaddonatedtheirbodiesforresearch

toChosunUniversityschoolofmedicinewereselectedforthisstudy.Allof

thesegmentswerewithoutthethirdmolarandcompletelydentulous.

2.Sampleprocessing

Inordertoobtainthepositionofthemandibularcanal,thesemandibleswere

sectionedbetweentherestposteriorportionofthemandibularbodyandthe

secondmolar(group1),thesecondmolarandthefirstmolar(group2),the

firstmolarandthesecondpremolar(group3),thesecondpremolarandthe

firstpremolar(group4)followingthelongaxisoftheteeth(Fig.1).

Fig.1.Mandibularsectioning atthe 4 sites.Each section wasas

perpendicularaspossibletothelowerborderofmandible.
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Distalsurfaces ofthe second molar,fistmolar,second premolar,first

premolarverticalsectionswereimagedusingascanner(HPscanjet,Hewlett

Packard,Houston,TX,USA),perpendicular to the lower border of the

mandible,andtheneachmandibularcanalwasdrawnasrotunditywithAdobe

PhotoshopCS3(Adobe,Sanjose,CA,USA)(Fig.2).

Fig.2.Imagescanandrotunditymarkingatthemandibularcanal.

3.Measurement

Foreachsection,aftersettingtheverticalaxisofteeth,measurementwas

alsocarriedoutwithAdobePhotoshopCS3(Adobe,Sanjose,CA,USA)(Fig.

3).

Measuringpointswereasfollows;

1) Mandibularcanaldiameter
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2) Distance from the buccalexternalborder to the buccalside ofthe

mandibularcanal(Buccal-Canal)

3)Distance from the lingualexternalborder to the lingualside ofthe

mandibularcanal(Lingual-Canal)

4)Distancefrom theupperborderofthealveolarcresttotheupperborder

ofthemandibularcanal(Alveolar-Canal)

5)Distancefrom thelowerborderofthemandibularcanaltothemandibular

inferiorborder(Canal-Base).

A B

Fig.3.Measurementofthedimension,thehorizontal(A)andvertical

(B)locationofthemandibularcanalonthedistalsurfaceofthe

posteriorteeth.



- 6 -

Group
  Canal Diameter  

    Mean      SD

       Group 1     2.31       0.23

       Group 2     2.21       0.19

       Group 3     1.99       0.17

       Group 4     1.87       0.15

III.RESULTS

1.Mandibularcanaldiameter

Theaveragediameterofthemandibularcanalwasthegreatestwithamean

of2.31mm ingroup1andthen slightly decreased,in group4,thecanal

diameterwas1.87mm (Table1).

Table 1.Diameterofthe mandibularcanalon the distalsurface ofthe

posteriorteeth(mm)

2.Distancesfrom thebuccalexternalbordertothebuccalsideofthe

mandibularcanalandfrom thelingualexternalbordertothelingual

sideofthemandibularcanal

Ingroup1,thedistancefrom thebuccalbordertothebuccalsideofthe

mandibularcanalwasthefarthestwithameanof8.41mm,andthengradually

decreasedwithameanof3.83mm ingroup4.Conversely,Thedistancefrom
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     Group
     Buccal-Canal     

Mean    SD

    Lingual-Canal     

Mean     SD

Group 1       8.41    1.12      3.11     1.07

Group 2       7.32    1.08      3.52     0.98

Group 3       4.69    1.57      5.39     1.38

Group 4       3.83    1.62      6.07     1.08

thelingualsideofthemandibularcanaltothelingualborderwastheclosest

withameanof3.11mm ingroup1andthengentlyfartherandfartherto6.07

mm ingroup4.Ingroup3,distancesfrom thebuccalbordertothebuccalside

ofthemandibularcanaland thelingualbordertothelingualsideofthe

mandibularcanalshowedalmostsimilarvaluewithmeansof4.69and5.39mm

(Table2).

Table2.DistancesofBuccal-CanalandLingual-Canalonthedistalsurfaceof

theposteriorteeth(mm)

3.Distancesfrom theupperborderofthealveolarcresttotheupper

borderofthe mandibularcanaland from the lowerborderofthe

mandibularcanaltothemandibularinferiorborder

Thedistancefrom theupperborderofthealveolarcresttotheupperborder

ofthecanalwas16.44mm ingroup1,andgraduallyincreasedto22.82mm in

group4.Thedistancefrom thelowerborderofthemandibularcanaltothe
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     Group
    Alveolar-Canal  

    Mean      SD

     Canal-Base    

    Mean     SD

Group 1     16.44      2.39     10.69     1.96

Group 2     19.39      1.76       9.76     1.16

Group 3     21.53      2.06     10.75     1.26

Group 4     22.82      2.41     10.67     1.76

mandibularinferiorbordershowedsimilarvalueineachsectionwithameanof

10mm (Table3).

Table3.DistancesofAlveolar-CanalandCanal-Baseonthedistalsurfaceof

theposteriorteeth(mm)
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Ⅳ.DISCUSSION

Themajorsequelaein theposteriorportion ofthemandibleissensory

paralysesinimplantdentistrybyreasonofpenetratingintotheinferioralveolar

nerveinthemandibularcanalinadvertently.Hence,toavoidinterferencewith

theneurovascularbundleduringimplantsurgery,thelocationofthemandibular

canalneedstobeverifiedbeforeplacementofimplants.Thedimension,the

horizontalandverticallocationofthemandibularcanalwereinvestigatedinour

study.

In thisstudy,thegreatestdiameterin group1was2.31mm,andthen

sightlydecreasedto1.87mm ingroup4.IkedaK etal.(1996)reportedthat

the greaterdiameterofthe canalaveraged 4.1 mm nearthe mandibular

foramen,andtheaveragediameterofthecanalwas3.4mm inthemiddleof

thecanal.Intheirstudy,themandiblewasremovedwithin48hoursofdeath,

and then they used multiplanar magnetic resonance image to study the

mandibularcanal.However,inourstudy,themandiblewasnotasfreshas

theyused,sothepossibilityofcadavericcontractioncouldnotbeignored.

Thefarthestdistancefrom thebuccalborderto thebuccalsideofthe

mandibularcanalwas8.41mm ingroup1,andgraduallydecreasedfrom group

1togroup4.Conversely,thedistancefrom thelingualbordertothelingual

sideofthemandibularcanalgentlyincreasedwithameanof3.11mm to6.07

mm from group1togroup4.Theresultsdemonstratedthatthemandibular

canalwassituatedmorelinguallyinthemolarregion,bythesecondpremolar,

itwaslocatedalmostmidwaybetweenthebuccalandlingualcorticalplate,

towardsthefrontit,itapproached thebuccalcorticalplate.Gowgiel(1992)

reportedthatthedistancefrom thelateralborderoftheneurovascularbundle
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totheexternalsurfaceofthebuccalplatewasusuallyhalfacentimeterinthe

molarandpremolarregions.MillerCSetal.(1990)reportedthattheinferior

alveolarnervecrossedfrom thelingualtothebuccalsideofthemandibleand

often,itwaslocatedmidwaybetweenthebuccalandlingualcorticalplatesof

bonebythefirstmolar.Differencesoftheseresultsmayberelatedtorace.

Denio etal.(1992)evaluated cadavers to determine distances from the

inferioralveolarnervetotheapicesofmandibularposteriorteeth:themean

distance was 3.7,6.9,and 4.7 mm in the second molar,firstmolarand

premolars.Similarly,Littneretal.(1986)reported theupperborderofthe

mandibularcanalwaslocated3.5to5.4mm below therootapicesoffirstand

second molars.Unfortunately,few studies have verified to determine the

distancefrom theupperborderofthealveolarcresttotheupperborderofthe

mandibularcanalexceptBouSerhaletal.(2001)studied.Inthisstudy,mean

distancesfrom theupperborderofthealveolarcresttotheupperborderofthe

mandibularcanalwere16.44,19.39,21.53,and22.82mm ingroup1,group2,

goup3,andgoup4.Theseresultsmayprovideanatomicinformationwhen

proceedingimplantsurgeryatthesametimeoftheteethextraction.

The distance from the lower border of the mandibular canalto the

mandibularinferiorborderin thedistalsurfaceofposteriorteeth wasalso

studiedinthisresearch.Itshowedsimilarvalueineachsectionwithamean

of10mm,whichwasthesameresultasGowgiel(1992)reported.

Toavoidcomplicationofsensoryparalysesduring implantsurgeryinthe

mandibularcanalregion,athoroughunderstandingofanatomyandacareful

planning are demanded.These results could be able to provide anatomic

informationforclinicalapplications.
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ABSTRACT inKOREAN

한국인 턱뼈관의 국소해부

정 려 령

조선대학교 대학원 치의학과

(지도교수 :김흥중)

아래턱의 임플란트 식립에 있어서 턱뼈관의 해부학적 지식과 정확한 위치결정은

신경혈관다발 손상을 피하는데 있어서 아주 중요하다.본 연구에서는 해부학적 계

측을 통해 한국인 턱뼈관의 직경과 수직 및 수평적 위치를 알아내고자 한다.

조선대학교 의과대학의 해부학 연구용 시신 15구의 아래턱뼈 18쪽을 사용하였으

며 둘째 큰어금니(제1군),첫째 큰어금니(제2군),둘째 작은어금니(제3군),첫째 작

은어금니(제4군)의 먼쪽면을 치아의 장축에 따라 절단한 후,스캐너로 스캔한 다음

각 절편의 턱뼈관에 원형을 그리고 포토샵을 이용하여 턱뼈관의 직경,볼쪽과 혀

쪽에서 턱뼈관까지의 거리,이틀능선과 아래턱의 아래모서리에서 턱뼈관까지의 거

리를 측정하였다.

턱뼈관의 직경은 제1군에서 2.31mm로 제일 컸으며 앞으로 갈수록 감소하여 제4

군에서는 1.87mm를 보였다.볼쪽에서 턱뼈관까지의 거리는 제1군에서 제4군으로

갈수록 점차 감소하는 반면,혀쪽에서 턱뼈관까지의 거리는 제1군에서 제4군으로

갈수록 점차 증가하였다.이틀능선에서 턱뼈관까지의 거리는 제1군에서 제4군으로

갈수록 점차 증가하였으며,턱뼈관에서 아래턱의 아래모서리까지의 거리는 네 군

모두 10mm 안밖으로 거의 비슷하였다.
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아래턱의 턱뼈관 부위에서 임플란트 시술을 시행하기 전 신경혈관다발의 손상을

피하기 위해서는 철저한 해부학적 지식과 주의 깊은 치료계획이 요구된다.위의

결과들은 아래턱 어금니 부위의 임상적 응용에서 유용한 해부학적 정보를 제공할

것으로 사료된다.
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생님,박명화 선생님 모든 사람들한테 감사드립니다.

오천만명 되는 한국인에서 여러분을 만난 것은 그 만큼한 인연이 있었기 때문이

아닐까 싶습니다.소중한 인연 잘 간직하고 저에게 나눠주신 열매를 알뜰히 챙겨

서 이후 저의 더 큰 삶의 열매를 위해 가치 있게 활용하고 익혀가겠습니다.

마지막으로,제가 태어나기 이전부터 저를 기다리셨다는 저의 소중하고,가장 오

랜 친구이자 이 세상에서 제일 사랑하고 존경하는 저의 부모님께 감사의 인사를

드립니다.
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저작물 이용 허락서

학 과 치의학 학 번 20077788 과 정 석사,박사

성 명 한글:정 려 령 한문 :鄭 麗 玲 영문 :ZhengLiLing

주 소

연락처 E-MAIL:skyzheng1983@hotmail.com

논문제목

한글 :한국인 턱뼈관의 국소해부

영어 :TopographicanatomyofmandibularcanalinKorean

본인이 저작한 위의 저작물에 대하여 다음과 같은 조건아래 조선대학교가 저작물을

이용할 수 있도록 허락하고 동의합니다.

-다 음 -

1.저작물의 DB구축 및 인터넷을 포함한 정보통신망에의 공개를 위한 저작물의 복제,

기억장치에의 저장,전송 등을 허락함

2.위의 목적을 위하여 필요한 범위 내에서의 편집ㆍ형식상의 변경을 허락함.다만,

저작물의 내용변경은 금지함.

3.배포ㆍ전송된 저작물의 영리적 목적을 위한 복제,저장,전송 등은 금지함.

4.저작물에 대한 이용기간은 5년으로 하고,기간종료 3개월 이내에 별도의 의사 표시가

없을 경우에는 저작물의 이용기간을 계속 연장함.

5.해당 저작물의 저작권을 타인에게 양도하거나 또는 출판을 허락을 하였을 경우에는

1개월 이내에 대학에 이를 통보함.

6.조선대학교는 저작물의 이용허락 이후 해당 저작물로 인하여 발생하는 타인에 의한

권리 침해에 대하여 일체의 법적 책임을 지지 않음

7.소속대학의 협정기관에 저작물의 제공 및 인터넷 등 정보통신망을 이용한 저작물의

전송ㆍ출력을 허락함.

동의여부 :동의( O ) 반대( )

2009년 8월

저작자: 정 려 령 (서명 또는 인)

조선대학교 총장 귀하
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