
ClinicalClinical  anatomy anatomy   

ofof  thethe  headhead, , neckneck  and and 

nerve nerve pathwayspathways  

MUDr. Anna RábováMUDr. Anna Rábová  



MANDIBULAMANDIBULA  
Lower jawLower jaw  



 Anatomy Anatomy ((repetitionrepetition), ), widespreadwidespread  
descriptiondescription  

  

   ClinicalClinical  notesnotes  

  

   DentoalveolarDentoalveolar  topographytopography  

  

   Nerve and Nerve and bloodblood  supplysupply  ((repetitionrepetition))  

  



  

-- AnAn  unpairedunpaired  (single) (single) 

facialfacial  bonebone  

-- FormsForms  thethe  osseousosseous  basisbasis  

ofof  thethe  lowerlower  part part ofof  faceface  

-- TheThe  onlyonly  skullskull  bone bone 

connectedconnected  withwith  thethe  

remainingremaining  skullskull  skeleton skeleton 

usingusing  articultionarticultion  (ATM) (ATM)   

-- TheThe  onlyonly  freelyfreely  movablemovable  

bone bone ofof  thethe  skullskull  

-- TheThe  largestlargest  and and 

strongeststrongest  bone bone ofof  thethe  

skullskull  

-- ItIt  alsoalso  articulatesarticulates  withwith  

eacheach  ofof  thethe  maxillaemaxillae  by by 

thethe  wayway  ofof  lowerlower  and and 

upperupper  dentitiondentition  

  

  





Corpus Corpus mandibulaemandibulae  

 ThickenedThickened  alongalong  itsits  wholewhole  

lowerlower  marginmargin  ––  basisbasis  

mandibulaemandibulae  and in and in thethe  chinchin  

area area ––  wherewhere  itit  formsforms  

trigonumtrigonum  mandibulaemandibulae  

((protuberantiaprotuberantia  mentalismentalis  + + 

tuberculatubercula  mentaliamentalia) ) ––  bony bony 

prominence prominence ofof  thethe  chinchin  

  

 AlongAlong  cranialcranial  edgeedge  ofof  

mandibularmandibular  body body ––  procproc. . 

alveolarisalveolaris  withwith  alveolialveoli  

dentalesdentales  withwith  septa and juga septa and juga 

alveolariaalveolaria  anteriorlyanteriorly  

  

 MentalMental  foramenforamen  

  

  



    



 On On thethe  innerinner  plane plane ofof  thethe  chinchin  

part part ––  spina spina mentalismentalis  sup. et sup. et 

infinf..––  originorigin  ofof  m. m. genioglossusgenioglossus  

and m. and m. geniohyoideusgeniohyoideus  

  

 LaterocaudallyLaterocaudally  on on eacheach  sideside  ––  

shallowshallow  pit pit fossafossa  digastricadigastrica, , 

to to whichwhich  venterventer  ant. m. ant. m. digastrdigastr. . 

isis  attachedattached  

  

 AnAn  obliqueoblique  marginmargin  Linea Linea 

mylohyoideamylohyoidea  passespasses  ––  forfor  

attachementattachement  ofof  m. m. mylohmyloh.;.;  

  

   aboveabove  itit  a a shalowshalow  pit pit fovea fovea 

sublingualissublingualis, , belowbelow  itit  fovea fovea 

submandibulsubmandibul..  ––  bothboth  cavitiescavities  

havehave  equallyequally  namednamed  salivarysalivary  

glandsglands  



  

AngulusAngulus  

mandibulaemandibulae::  

  
On On externalexternal  and and internalinternal  

sideside  ofof  m. m. angleangle  ––  

tuberositastuberositas  forfor  

attachementattachement  ofof  

masticatorymasticatory  musclesmuscles    

  
--        tuberositastuberositas  massetericamasseterica  

-- tuberositastuberositas  pterygoideapterygoidea  

  

  



RamusRamus  mandibulaemandibulae  

 IsIs  attachedattached  to corpus in to corpus in mandibularmandibular  leftleft  and and rightright  angleangle  

 ProtrudesProtrudes  ventrallyventrally  intointo  processusprocessus  coronoideuscoronoideus  ((insertioninsertion  ofof  m. m. 

temporalistemporalis) and ) and dorsallydorsally  intointo  procproc. . condylariscondylaris  withwith  cranialcranial  enlargementenlargement  

caputcaput  m., m., belowbelow  itit  a a narownarow  neckneck  ––  collumcollum  m. m. withwith  centralcentral  depressiondepression  ––  

fovea fovea pterygpteryg. (. (forfor  attachementattachement  ofof  masticmastic. . musclemuscle  m. m. pterygpteryg. . laterlater.).)  

 IncisuraIncisura  m.m.  

 On On externalexternal  surfacesurface  linea linea obliquaobliqua  protrudesprotrudes  caudallycaudally  

  



 TrigonumTrigonum  

retromolareretromolare  

  --  therethere  isis  very very porousporous  

bone bone ––  CAVE CAVE duringduring  

extractionextraction  ofof  thethe  last last molarmolar  



InnerInner  surfacesurface  ofof  ramusramus  

mandibulaemandibulae  

CAVE!CAVE!  LocalLocal  anesthesyanesthesy  

  MandibularMandibular  foramenforamen  

  thethe  beginningbeginning  ofof  canaliscanalis  

mandibulaemandibulae  

middlelinemiddleline  betweenbetween  anterioranterior  and and 

posteriorposterior  edgeedge  ofof  ramusramus  

  1 cm 1 cm aboveabove  M3 M3   

  2 cm 2 cm behindbehind  M3M3  



 foramenforamen  m. m. --  throughthrough  whichwhich  thethe  

neuroneuro--vascularvascular  bundlebundle  passespasses  

intointo  canaliscanalis  m.; m.; itit  isis  

demarcateddemarcated  by by thinthin  osseousosseous  

plate plate ––  lingulalingula  m.m.  

((attachementattachement  ofof  lig. lig. 

SphenomandibulSphenomandibul.).)  

  

 SulcusSulcus  mylohyoideusmylohyoideus  

  

  



MandibularMandibular  canalcanal  

  IsIs  placedplaced  underunder  thethe  alveolialveoli  and and communicatescommunicates  withwith  themthem  by by 
smallsmall  openingsopenings    
  
  ContainsContains  thethe  inferiorinferior  alveolaralveolar  nerve, nerve, arteryartery,,  veinvein  



    DemarcatedDemarcated  by by thethe  compactcompact  bone (bone (noticeablenoticeable  to xto x--rayray))  

  

  On On arrivingarriving  atat  thethe  incisorincisor  teethteeth, , itit  turnsturns  backback  to to communicatecommunicate  

withwith  thethe  mentalmental  foramenforamen, , givinggiving  offoff  a a smallsmall  canalcanal  knownknown  as as 

thethe  mandibularmandibular  incisiveincisive  canalcanal  



CanalisCanalis  mandibmandib. bifidus. bifidus  

OverOver  99% 99% simplesimple  



 The opening of mandibular canal 

 

 on external side  

  

  TheThe  positionposition  ofof  thisthis  foramenforamen  isis  most most 

frequentlyfrequently  nearnear  thethe  apex apex ofof  thethe  mandibularmandibular  

second second premolarpremolar  and and restedrested  betweenbetween  thethe  

premolarspremolars  

  

  TheThe  foramenforamen  open open upwardupward  and and slightlyslightly  

posteriorlyposteriorly  in in adultsadults  

  TheThe  foramenforamen  open open straightstraight  upwardupward                                                          

in in newbornsnewborns  

  

MentalMental  foramenforamen  



CAVE ! CAVE ! Local anesthesyLocal anesthesy  



CTCT    IInnernner  area of area of mentummentum  
supsup..  and and infinf. . retromentalretromental  
forfor..  
  
  UUnilateralnilateral, bilateral or , bilateral or 
mutliplemutliple  
  
  IIn neighbourhood of n neighbourhood of 
mylohyoid linemylohyoid line 

CAVE!CAVE!    Bleeding (implant placement)Bleeding (implant placement) 

LateralLateral  ((accessoryaccessory  orificesorifices))  



Incisive canalIncisive canal  

Summary 96%Summary 96% 

Demarcate of the compact bone (noticeable to xDemarcate of the compact bone (noticeable to x--ray)ray)  





NewbornNewborn  

  mandibularmandibular  corpus corpus isis  lowlow  

  thethe  body body containscontains  thethe  socketssockets  ofof  deciduousdeciduous  teethteeth  ((onlyonly  withwith      

      developmentdevelopment  and and eruptioneruption  ofof  teethteeth  procproc. alveol. . alveol. appearsappears))  

  thethe  angleangle  betweenbetween  corpus and corpus and ramusramus  isis  overover  150150   ((widelywidely  open)open)  

  mentalmental  foramenforamen  lieslies  on on thethe  lowerlower  edgeedge  ofof  corpuscorpus  

  MandibularMandibular  body body isis  stillstill  pairedpaired  --    itit  meetsmeets  in soin so--calledcalled  symphisissymphisis  mentimenti  ––  

itit  ossifiesossifies  in in firstfirst  yearyear  ofof  lifelife  

http://upload.wikimedia.org/wikipedia/commons/1/12/Gray182.png


AdulthoodAdulthood  

  thethe  angleangle  isis  much much sharpersharper  ––  aboutabout  120120°°  
condylarcondylar  processprocess  isis  higherhigher  thanthan  thethe  coronoidcoronoid  processprocess  
and and thethe  sigmoidsigmoid  notchnotch  becomesbecomes  deeperdeeper  

AlveolarAlveolar  processusprocessus  developeddeveloped  

MentalMental  foramenforamen  lieslies  in in thethe  middlemiddle  ofof  thethe  corpuscorpus                                                       

http://upload.wikimedia.org/wikipedia/commons/4/42/Gray184.png


Old ageOld age  

  afterafter  thethe  lossloss  ofof  teethteeth, , thethe  body body isis  reducedreduced    + + duedue  to to atrophyatrophy  
ofof  thethe  alveolaralveolar  processprocess  →→  mandibularmandibular  foramenforamen  isis  closercloser  to to thethe  
alveolaralveolar  borderborder  
  
  enlargementenlargement  ofof  thethe  angleangle  to 140to 140°°  
  
  deependeepen  pterygoidpterygoid  fovea → fovea → neckneck  isis  taperedtapered  
  sharpsharp  mylohyoidmylohyoid  linea, linea, highlightedhighlighted  mentalmental  spinaespinae  



  sharpsharp  mylohyoidmylohyoid  linealinea  



  enlargedenlarged  mentalmental  spinaespinae  



Resorption of alveolar boneResorption of alveolar bone  

Decreased boneDecreased bone  of alveolar process is noted when there is of alveolar process is noted when there is 

inactivity of toothinactivity of tooth  



  The poThe porrtiontion  of theof the  jawjaw  bone that contains thebone that contains the  

rootsroots  ofof  thethe  mandibularmandibular  teeth and the alveoli in teeth and the alveoli in 

which they are suspendedwhich they are suspended  

    

  The development is dependent on The development is dependent on tooth eruptiontooth eruption  

and its maintenance on and its maintenance on tooth retentiontooth retention  

    

  IIs composed of s composed of compactcompact  bone bone (0.1(0.1--0.8 mm)              0.8 mm)              

that enclosethat enclosess  the the spongiosaspongiosa  

AlveolarAlveolar  processprocess  





Compact boneCompact bone  

(lingual cortical (lingual cortical 

plate)plate)  

Compact boneCompact bone  

(labial cortical (labial cortical 

plate)plate)    

Spongy boneSpongy bone  

AlveolusAlveolus  



 Is composed of a thin plates composed of a thin plate  ofof  cortical bonecortical bone  

with numerous perforations (or with numerous perforations (or cribriform platecribriform plate) ) 

that allow the passage of that allow the passage of blood vessels blood vessels between between 

the bone marrow spaces and the periodontal the bone marrow spaces and the periodontal 

ligamentligament  

  

  The coronal rim of the alveolar bone forms the The coronal rim of the alveolar bone forms the 

alveolar crestalveolar crest, which generally parallels the , which generally parallels the 

cementocemento--enamel junction at a distance of 1enamel junction at a distance of 1--2 mm 2 mm 

apical to itapical to it 

AlveolusAlveolus  



Bundle boneBundle bone  

  Radiographically, theRadiographically, the  bundle bone is the bundle bone is the llaminaamina  
duradura  

 = = thethe  innerinner  portionportion  ofof  thethe  bone bone ofof  thethe  alveolus alveolus thatthat  

surroundssurrounds  teethteeth  and and intointo  whichwhich  thethe  collagencollagen  fibersfibers  

ofof  thethe  periodontalperiodontal  ligamentligament  are are embeddedembedded  



Alveolus Alveolus 

(compact bone)(compact bone)  

Septum 

interalveolare 

(spongy bone) 

0.7-14 mm 



  TheThe  wholewhole  lifelife  thethe  bone bone keepskeeps  thethe  potentialpotential  to to 

reconstructionreconstruction  

  

  Bone is Bone is resorbedresorbed  on the on the sideside  of pressureof pressure  and and 

opposed on the opposed on the site of tensionsite of tension  --  regeneratedregenerated  

  

  MovementMovement  ofof  a a toothtooth  by by extrusionextrusion  involvesinvolves  

applyingapplying  tractiontraction  forcesforces  in in allall  regionsregions  ofof  thethe  

periodontalperiodontal  ligamentligament  to to stimulatestimulate  marginalmarginal  

appositionapposition  ofof  crestalcrestal  bonebone  

ReconstructionReconstruction  of alveolar boneof alveolar bone  



Important forImportant for  anesthesia, extraction, injury, anesthesia, extraction, injury, 

implantology, endodontic treatment ...implantology, endodontic treatment ...  

1.1.  The transverse asymmetry of alveolus The transverse asymmetry of alveolus   

2.2.  The rate of the spongy and the compact bone The rate of the spongy and the compact bone   

3.3.  The relationship the roots the lower jaw to The relationship the roots the lower jaw to 

neighbouring structuresneighbouring structures  

Dentoalveolar topographyDentoalveolar topography  



1.1.  The transverse asymmetry of alveolusThe transverse asymmetry of alveolus  

  TheThe  dentaldental  and and skeletalskeletal  arch are arch are asymmetricasymmetric  !!  

  

  RootsRoots  ofof  thethe  teethteeth:                                                                :                                                                

  11--5 5 eccentriceccentric  in in thethe  vestibularvestibular  directiondirection  

  6 6       in in alveolaralveolar  processprocess  axisaxis  

  77--88  eccentriceccentric  intointo  oral oral directiondirection  



2.2.  The rate of the spongy and the The rate of the spongy and the 

compact bonecompact bone  

  The layer of The layer of compact bonecompact bone  is thicker than in the is thicker than in the 
upper jawupper jaw  
  
  Roots of the incisivi and canini teeth are Roots of the incisivi and canini teeth are 
surrounded by the compact bonesurrounded by the compact bone  
  
  Roots of the premolars and molars are Roots of the premolars and molars are 
surrounded by the surrounded by the prepre--  and retroalveolar spongy and retroalveolar spongy 
bonebone  that is thin, fragiblethat is thin, fragible 



Incisivi, Canini 

CAVE!  

 Fractures by extraction ! 

 Root of the 3nd tooth – fracture of mandible ! 

Compact bone only 



Molars Premolars 

Compact bone and variable thickness of spongy 

bone bucally and lingually (linea mylohyoidea) 



Spongy bone is distally to 8Spongy bone is distally to 8  



3.3.  The relationship the roots the lower jaw The relationship the roots the lower jaw 

to neighbouring structuresto neighbouring structures  

Canalis mandibulae  

(incisivus, mentalis) 



CAVE!CAVE!    

  Dehiscence Dehiscence ofof  thethe  canalcanal  and and thethe  alveolusalveolus  

  ImplantsImplants  

VariableVariable  layerlayer  ofof  spongyspongy  bonebone  betweenbetween  canalscanals  

and and teethteeth´́ss  rootsroots   



CAVE!CAVE!  The endodontic treatmentThe endodontic treatment  



Nerve and blood supplyNerve and blood supply  



Alveolar inferior nerveAlveolar inferior nerve  

  mental nervemental nerve  

  incisive nervesincisive nerves  

  

Mylohyoid nerveMylohyoid nerve  

  

Buccal nerveBuccal nerve  

  

Lingual nerveLingual nerve  

Trigeminal nerveTrigeminal nerve  





has has traditionallytraditionally  beenbeen  

consideredconsidered  a a motormotor  

nerve, but nerve, but itit  cancan  

conveyconvey  impulsesimpulses  fromfrom  

thethe  incisiveincisive  and and caninecanine  

teethteeth  and gingiva !and gingiva !  

1. 1.   

Mylohyoid nerveMylohyoid nerve  

Variation         Variation                                           

Important for anesthesy !Important for anesthesy !  





2.  

Sometimes the branches Sometimes the branches 

entering separated bony entering separated bony 

channels laterocranial of channels laterocranial of 

mandible foramen and mandible foramen and 

M3, M2 M3, M2   

  

The nerves entering the The nerves entering the 

mandible at the mandible at the 

retromolar fossaretromolar fossa  



Inferior alveolar artery 

(maxillary artery)       

mylohyoidmylohyoid  a.a.  

dentdent. et . et interalveolarinteralveolar  a.a.  

mentalmental  a.a.  

incisiveincisive  a.a.  

  

FacialFacial  arteryartery  

submentalsubmental  a.a.  

  

LingualLingual  arteryartery  

sublingualsublingual  a.a.  



 TheThe  picturespictures  usedused  in in thisthis  lecturelecture  werewere  

takentaken  fromfrom  followingfollowing  sourcessources::  

  
 Čihák: Anatomie I, II, III.Čihák: Anatomie I, II, III.  

 Atlas der Anatomie des Atlas der Anatomie des MenschenMenschen//SobottaSobotta. . Putz,RPutz,R., ., undund  Pabst,RPabst,R. . 

20. 20. AuflageAuflage. M. Müünchen:Urbannchen:Urban  &&  Schwarzenberg, 1993Schwarzenberg, 1993  

 NetterNetter: : InteractiveInteractive  Atlas Atlas ofof  HumanHuman  AnatomyAnatomy  

 Naňka, Elišková: Přehled anatomie. Naňka, Elišková: Přehled anatomie. GalénGalén, , Praha 2009Praha 2009  

 DrakeDrake  et al: et al: GrayGray´́ss  Anatomy Anatomy forfor  StudentsStudents. 2010. 2010  

 Grim, Grim, DrugaDruga  et al.: Základy Anatomie 1, et al.: Základy Anatomie 1, GalénGalén, Praha 2001, Praha 2001  
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