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thethe  branchbranch  ofof  physicalphysical  anthropologyanthropology  dealingdealing  withwith  

thethe  study and study and measurementmeasurement  ofof  dry dry skullskull  afterafter  

removalremoval  ofof  itsits  soft partsoft part  

Craniometry 
 
 
 
 
 
 
 
 

  technique used to measure the skull and determine 

  human characteristics 



  

CephalometryCephalometry  

  

- Is a measurement of the head and facial 

structures 

- In humans it´s a subset of anthropometry, 

(measurement of the human body)  

--  IsIs  usedused  in in dentistrydentistry, and , and especiallyespecially  in in orthodonticsorthodontics, to, to  

    gaugegauge  thethe  sizesize  and and specialspecial  relationshipsrelationships  ofof  thethe  

teethteeth,  ,  jawsjaws, and , and craniumcranium. .   

--  ThisThis  analysisanalysis  informsinforms  aboutabout  treatmenttreatment    planningplanning, , 

quantifiesquantifies  changeschanges  duringduring  treatmenttreatment, and  , and  providesprovides  

data data forfor  clinicalclinical  researchresearch  

  

https://en.wikipedia.org/wiki/Anthropometry


TheThe  wayway  ofof  measurement 
using antropometric instruments 

 (sliding gauge, cephalometr)                     



CraniometricCraniometric  / / 

cephalometriccephalometric    

PointsPoints  

--      a a landmarkslandmarks  on on thethe  skullskull  fromfrom  whichwhich  craniometriccraniometric  

        measurementsmeasurements  cancan  bebe  takentaken  

  

-- PAIRED / UNPAIRED (in PAIRED / UNPAIRED (in thethe  centralcentral  plane)plane)  

  

  

  



The most important craniometric points  

Unpaired – in the middle line                                                           

 nasion                      

 glabella                          

 bregma                  

 lambda 

 opisthocranion 

 basion                     

 akanthion  

 gnathion                     

 orale                  

 staphylion  

Paired                                   

 pteryon                     

 porion                    

 euryon                   

 zygion    

 gonion  

 endomolare 

Points marked with Greek or Latin names Points marked with Greek or Latin names   



glabellaglabella  

nasionnasion  

akanthionakanthion  

gnathiongnathion  

bregmabregma  

opistocranionopistocranion  

lambdalambda  

UNPAIRED 



UNPAIREDUNPAIRED  
orale 

staphylion 

basion 



PAIREDPAIRED  

porionporion  

pteryonpteryon  



zygionzygion  

euryoneuryon  

goniongonion  

PAIREDPAIRED  



PAIREDPAIRED  

endomolare 



Frankfurt Frankfurt horizontalhorizontal  planeplane  

aa  horizontalhorizontal  planeplane  

representedrepresented  inin  profileprofile  

byby  aa  lineline  betweenbetween  thethe  

lowestlowest  pointpoint  onon  thethe  

marginmargin  ofof  thethe  orbitorbit  

(orbitale)(orbitale)  toto  thethe  

highesthighest  pointpoint  onon  thethe  

marginmargin  ofof  thethe  auditoryauditory  

MeatusMeatus  ((porionporion))  

  linea horizontalis auriculoorbitalis  



The Size Of The The Size Of The 

Human SkullHuman Skull  



    FROMFROM  TOTO  

  LengthLength  glabellaglabella  
opisthocraniopisthocrani

onon  

Width Width   euryoneuryon  euryoneuryon  

HeightHeight  bregmabregma  basionbasion  

FacialFacial  

lengthlength  
nasionnasion  gnathiongnathion  

FacialFacial  

widthwidth  
zygionzygion  zygionzygion  

Palatal Palatal 

widthwidth  
endomolareendomolare  endomolareendomolare  

PalatalPalatal  

lengthlength  
oraleorale  staphylionstaphylion  





Peripheral measurement -   
circumferentiacircumferentia  horizontalishorizontalis  

frontooccipitalisfrontooccipitalis  measuredmeasured  throughthrough  glabellaglabella  

and and opisthocranionopisthocranion  



Variability in the skull size 

Makrocephaly 

Mikrocephaly  



WeWe  distinguishdistinguish  severalseveral  specificspecific  viewsviews  on on thethe  

measuredmeasured  skullskull  ––    

  

side view 

front view  

view from above 

 
to to bebe  ableable  to to comparecompare  objectivelyobjectively  



NNorma orma lateralislateralis  --  

SideSide  viewview  

směr basion  

bregma 

HeightHeight  

LengthLength  
 

glabella 

opisthocranion 



Norma frontalis – 

front view  
FacialFacial  lengthlength  

FacialFacial  widthwidth  

zygion 

zygion 

gnathion gnathion 

nasion 



Norma verticalis – 

view from above 

Width 

Length glabella opisthocranion 

euryon 

euryon 



On On thethe  basisbasis  ofof  measuredmeasured  parametrsparametrs  wewe  cancan  calculatecalculate  

indexesindexes: :   

CephalicCephalic  index (CI)index (CI)  

    thethe  ratio ratio ofof  thethe  maximum maximum widthwidth  ofof  thethe  headhead  multipliedmultiplied  byby  

    100 and 100 and divideddivided  by by itsits  maximum maximum lengthlength  

FacialFacial  index (FI)index (FI)  

    thethe  ratio ratio ofof  thethe    lengthlength  ofof  thethe  face face multipliedmultiplied  by 100  by 100    

    divideddivided  by by widthwidth  

PalatomaxillaryPalatomaxillary  index (PMI)index (PMI)  

    thethe  ratio ratio ofof  thethe  lengthlength  ofof  thethe  hard hard palatepalate  to to itsits  breadthbreadth    

    ((widthwidth) ) multipliedmultiplied  by 100 by 100  



CICI  

    DolichocephalicDolichocephalic    x x --  74,9   74,9   (long(long--headed)headed)  

    MesocephalicMesocephalic          75,0 75,0 --  79,9 79,9 (medium(medium--headed)headed)  

    BrachycephalicBrachycephalic        80,0 80,0 --  x  x  (short(short--headed)headed)  

FIFI  

    LeptoprosopicLeptoprosopic        90,9 90,9 --  xx          (long (long narrownarrow  face)face)  

    MesoprosopicMesoprosopic    85,0 85,0 --  89,9  89,9  (average width face)(average width face)  

    EuryprosopicEuryprosopic      x x --  84,9       84,9       ((shortshort  broadbroad  face)face)  

PMIPMI  

    LeptostaphylicLeptostaphylic        x x --  79,979,9          ((narrownarrow  palatum)palatum)  

    MesostaphylicMesostaphylic      80,0 80,0 --  84,984,9    (average  width)(average  width)  

    BrachystaphylicBrachystaphylic    85,0 85,0 --  xx          ((broadbroad  palatum)palatum)  



ClinicalClinical  DiagnosisDiagnosis  ofof  

OrofacialOrofacial  AnomaliesAnomalies    
Use Use ofof  craniometrycraniometry  in in dentistrydentistry  



 AnamnesisAnamnesis  ((patientpatient´́ss  medicalmedical  historyhistory))    

 ExaminationExamination  ofof  orofacialorofacial  region:region:  

              --  IntraoralIntraoral, , extraoralextraoral  

              --  FunctionalFunctional  

              --  OthersOthers: : photographs (en face, profile),  analysis of 

models, X-rays: 1.orthopantomogram (OPG) 

2.teleroentgenogram – basis for cephalometric analysis 



1.1.  Orthopantomography Orthopantomography 

(OPG)(OPG)  

  UsedUsed  to to examineexamine  bothboth  jawsjaws, TMJ, , TMJ, maxillarymaxillary  
sinusessinuses  and and thethe  teethteeth  togethertogether  on on oneone  imageimage  
  
  ConvenientConvenient  and and inexpensiveinexpensive  methodmethod  withwith  lowlow  
radiationradiation  exposureexposure  

  PanoramaticPanoramatic  
extraoralextraoral  techniquetechnique 



  PatientPatient  isis  positionedpositioned  withwith  thethe  FranfortFranfort  plane plane 

horizontalhorizontal, bite , bite pegpeg  betweenbetween  thethe  anterioranterior  teethteeth  

and and thethe  chinchin  positionedpositioned  on on thethe  chinchin  supportsupport  

  

  TheThe  film and film and thethe  tubeheadtubehead  (X(X--rayray  source) source) 

rotaterotate  aroundaround  thethe  patientpatient  and and produceproduce  a a seriesseries  ofof  

individualindividual  imagesimages  on a single filmon a single film 





2.2.  CephalometryCephalometry  

  A A standardizedstandardized  and and reproduciblereproducible  formform  ofof  skullskull  

radiographyradiography  usedused  extensivelyextensively  in in orthodonticsorthodontics  

to to assessassess  thethe  relationshipsrelationships  ofof  thethe  teethteeth  to to thethe  

jawsjaws  and and thethe  jawsjaws  to to thethe  rest rest ofof  thethe  facialfacial  

skeletonskeleton  

  

  MainMain  indicationsindications  --  monitoring monitoring treatmenttreatment  

progressprogress, , preoperativepreoperative  evaluationevaluation  ofof  skeletalskeletal  

and soft and soft tissuetissue  patternspatterns, , postoperativepostoperative  appraisalappraisal  

ofof  thethe  resultsresults  ofof  surgerysurgery  and longand long--term term followfollow--up up 

studiesstudies 



  TheThe  pacient pacient isis  positionedpositioned  withinwithin  thethe  cephalostatcephalostat  

in in thethe  FrankfortFrankfort  plane plane horizontalhorizontal, , teethteeth  shouldshould  bebe  

in maximum in maximum intercuspationintercuspation  

  

  TheThe  headhead  isis  immobilizedimmobilized  withinwithin  thethe  apparatusapparatus  

withwith  thethe  plasticplastic  earear  rodsrods  beingbeing  insertedinserted  intointo  thethe  

externalexternal  auditory auditory meatimeati  

  

  TheThe  XX--rayray  beambeam  isis  horizontalhorizontal  and and centredcentred  on on thethe  

earear  rodsrods  

  

  Soft xSoft x--raysrays  









Cephalometric Cephalometric 

AnalysisAnalysis  



S S SellaSella    midmid  point point ofof  sellasella  turcicaturcica  

N N NasionNasion    most most anterioranterior  point on frontopoint on fronto--nasalnasal  suturesuture  

OrOr  OrbitaleOrbitale    most most inferiorinferior  anterioranterior  point on point on marginmargin  ofof  orbitorbit  

PoPo  PorionPorion    upperupper  most point on bony most point on bony externalexternal  auditory auditory meatusmeatus  

ANSANS    anterioranterior  NasalNasal  SpineSpine  

PNSPNS    posteriorposterior  NasalNasal  SpineSpine  

Go Go GonionGonion    most most posteriorposterior  inferiorinferior  point on point on angleangle  ofof  mandiblemandible  

MeMe  MentonMenton    lowestlowest  point on point on thethe  mandibularmandibular  symphysissymphysis  

A A pointpoint    deepestdeepest  concavityconcavity  on on anterioranterior  profile profile ofof  maxillamaxilla  

B B pointpoint    deepestdeepest  concavityconcavity  on on anterioranterior  profile profile ofof  mandibularmandibular  symphysissymphysis  



Nasion 

Sela 

Gonion 

Menton 
Gnathion 

Pogonion 

Orbitale 

Sp.nas.ant. 
Sp.nas.post. 

Condylion 

A 

B 

Articulare 



Frankfort Plane Po Frankfort Plane Po --  OrOr  Equivalent to the true horizontal when patient Equivalent to the true horizontal when patient 

is standing uprightis standing upright    

Maxillary Plane PNS Maxillary Plane PNS --  ANSANS  Gives inclination of maxilla relative to Gives inclination of maxilla relative to 

other lines/planesother lines/planes  

Mandibular Plane Go Mandibular Plane Go --  MeMe  Gives inclination of mandible relative to Gives inclination of mandible relative to 

other lines/planesother lines/planes  

















S S --  N LineN Line  indicatesindicates  orientationorientation  ofof  anterioranterior  cranialcranial  basebase  

N N --  AA  indicatesindicates  relativerelative  positionposition  ofof  maxillamaxilla  to to thethe  cranialcranial  basebase  

N N --  BB  indicatesindicates  relativerelative  positionposition  ofof  mandibmandib. to . to thethe  cranialcranial  base base   

TheThe  anglesangles  SNA; SNB; ANBSNA; SNB; ANB  indicateindicate  relativerelative  positionposition  ofof  maxillamaxilla  oror  

          mandiblemandible  to to eacheach  otherother  and to and to thethe  cranialcranial  basebase  
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