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FunctionalFunctional  structurestructure  ofof  thethe  skullskull  

AccordingAccording  to to strainstrain  and and producedproduced  forcesforces  on on 

thethe  skullskull  bonesbones  wewe  havehave  thickenedthickened  and and 

thinnerthinner  partsparts  ofof  thethe  skullskull..  

  

--  thethe  transmissiontransmission  ofof  masticatorymasticatory  forcesforces, , 

tractiontraction  ofof  nuchalnuchal  and and cervicalcervical  musclesmuscles  ……  

  

--  fracturefracture  predilectionpredilection  



FunctionalFunctional  structurestructure  ofof  thethe  skullskull  --  
FacialFacial  buttressesbuttresses  systemsystem  

  thinthin  ((fragilefragile) ) segmentssegments  ofof  bone are bone are encasedencased  
and and supportedsupported  by more by more rigidrigid  frameworkframework  ofof  
""buttressesbuttresses" "   
  
  TheThe  midfacemidface  isis  anchoredanchored  to to thethe  craniumcranium  
throughthrough  thisthis  frameworkframework      
  
  ItIt  isis  formedformed  by by thickenedthickened  partsparts  ofof  frontalfrontal, , 
maxillarymaxillary, , zygomaticzygomatic  and and sphenoidsphenoid  bonesbones  and and 
theirtheir  attachmentsattachments  to to oneone  anotheranother 



  TheThe  buttressbuttress  systemsystem  

absorbsabsorbs  and and transmitstransmits  

forcesforces  appliedapplied  to to thethe  

facialfacial  skeletonskeleton  

  

  MasticatoryMasticatory  forcesforces  are are 

transmittedtransmitted  to to thethe  skullskull  

base and base and skullskull  vaultvault  

primarilyprimarily  throughthrough  thethe  

verticalvertical  buttressesbuttresses, , whichwhich  

are are joinedjoined  and and 

additionallyadditionally  supportedsupported  by by 

thethe  horizontalhorizontal  buttressesbuttresses  

    



VerticalVertical  buttressbuttress  

  nasomaxillarynasomaxillary    

  zygomaticomaxillaryzygomaticomaxillary  

  pterygomaxillarypterygomaxillary    

  

HorizontalHorizontal  buttressbuttress    

  glabellaglabella    

  orbital orbital rimsrims    

  zygomaticzygomatic  processesprocesses    

  maxillarymaxillary  palatepalate  

„„frameworkframework“ “ ofof  thethe  skullskull  

  



2 nasomaxillarynasomaxillary  buttbutt. . (1-4) 

3 zygomaticomaxillaryzygomaticomaxillary  buttbutt. . 
(5-6) 

4 pterygomaxillarypterygomaxillary  buttbutt..(7,8) 

1 
4 

3 2 

Maxilla 

Base of proc. alv.  – upper 

basal arch (1), together with 

the hard palate forms the so-
called palatinal plate, into 

which the system of pillars is 
embedded.  



StrainStrain  thatthat  occursoccurs  fromfrom  masticationmastication  //oror  trauma/ trauma/ isis  

transferredtransferred  fromfrom  thethe  inferiorinferior  ofof  thethe  mandiblemandible  alsoalso  

via via variousvarious  trajectorytrajectory  lineslines  ((thickenedthickened  patrspatrs)        )        

→ to → to thethe  condylescondyles    → → articulararticular  fossafossa    → → temporaltemporal  

bone (bone (smallsmall  part part ofof  masticatorymasticatory  forcesforces))  

  



1. dentale                     

2. basilare                    

3. posticum                  

4. marginale             

5. praeceps               

6. copolans                

7. transversum 

1 

2 

3 

4 

5 
6 

7 

Mandibula 

Short columns protrude from the lower teeth to the lower 

basal arch (tr. basilare) and through crista colli 
mandibulae to caput mandibulae. 

Trajectorium: 



VaultVault  --  thickenedthickened  partsparts::  
  tubera tubera frontaliafrontalia  

  tubera tubera parietaliaparietalia  

  protuberantiaprotuberantia  occipitalisoccipitalis  extext. et . et intint..  

  linea linea temporalistemporalis  

  marginmargin  ofof  sulcussulcus  sinus sinus sagitalissagitalis  sup.sup.  

    et  et  transversustransversus  



CranialCranial  base base --

thickenedthickened  partsparts::  

  
Base centre and the most 

solid part - pars 

basilaris ossis 

occipit. 

  
  sagittalsagittal  lineline  

  ventralventral  laterallateral  lineline  

  dorsaldorsal  laterallateral  lineline  

. 



ThinnerThinner  partsparts  ofof  

splanchnocraniumsplanchnocranium  

  

 Sinus Sinus maxillaemaxillae  

OrbitaOrbita    

NasalNasal  cavitycavity  

  



ThinnerThinner  partsparts  ofof  

skullskull  basebase  
  

  articulararticular  fossafossa  

  cribriformcribriform  plateplate  

  foraminesforamines, , canalscanals  andand  

      fissuresfissures    

  anterioranterior, , medialmedial  andand  

      posteriorposterior  cranialcranial  fossafossa  

  



Transmission of chewing pressure 

 

Periodontal ligaments connecting the root of the tooth with the wall of 
the alveolus by their pull on the adjacent bone cause the formation of 
bone beams and the formation of so-called trajectories. These 
trajectories deviate from the tips of the roots in a fan shape, they 
capture small movements of the teeth in the alveolus during chewing, 
they act against tensile forces from the periodontium.  

Thickened beam - the pillars transmit and neutralize the masticatory 
pressures from the upper dental arch to the cranial base and vault of 
the skull, they are anchored in the bone plate (formed by the hard 
palate and the upper part of the alv.proc. The task is to put resistance 
to the pressure that the lower jaw exerts on the upper jaw during the 
bite and to transmit the chewing pressures from the splanchnocr. to 
neurocr. 

The pillars run regardless of the anatomical boundaries of the individual 
bones. The compact bone and beams of spongiosis are reinforced - 
arranged in the direction of the load. The maxillary sinus is located in 
the mechanically empty area of splanchnocr.  



  WhenWhen  externalexternal  

forcesforces  are are appliedapplied, , 

these these componentscomponents  

preventprevent  disruptiondisruption  

ofof  thethe  facialfacial  

skeleton skeleton untiluntil  a a 

criticalcritical  levellevel  isis  

reachedreached  and and thenthen  

fracturesfractures  cancan  occuroccur 



Fractures of the skullFractures of the skull  



WeWe  cancan  dividedivide::  

 InfractionInfraction  / / fracturefracture  withoutwithout  dislocationdislocation  / / 

dislocateddislocated  fracturefracture  

  

 SimpleSimple  / / multiplemultiple  (more (more fracturefracture  lines in lines in oneone  bone) / bone) / 

comminuted fr. (more irregular fr.lines) 

 

 Closed / open – compound (associated with soft 

tissue injury, where the fractured bone is in direct 

communication with the outside environment) 

 

 Primary / secondary 



 hit hard by a moving object 
■ the impact of the head on a stationary hard object 
■ compression effect (between 2 subjects)  

■ pulse mechanism without direct mechanism of 

action on the skull (alternation of acceleration and 
deceleration - traffic accidents)  

Etiology of injury  

Alternation of tensile 
and compressive forces 
acting on the brain 



■ dimensions, weight, shape, consistency and 

elasticity of the object 

■ direction, speed and magnitude of the force 
of the blow  

■ movement of the head after hit 

■ place of violence (bone thickness, curvature) 

■ skull elasticity, age  

■ fractures due to a patholog. processes 

The type and extent of skull 
fractures depends on: 



II. Craniofacial II. Craniofacial 

fracturesfractures  

I. Neurocranial I. Neurocranial 

fracturesfractures  



I. I. NeurocranialNeurocranial  fr. fr. ofof  thethe  cranialcranial  vaultvault  

  A A breakbreak  in in thethe  skullskull  bone bone generallygenerally  occursoccurs  as a as a 

resultresult  ofof  a a direct direct impactimpact  

  

  IfIf  thethe  forceforce  and and deformationdeformation  isis  excessiveexcessive, , thethe  

skullskull  fracturesfractures  atat  oror  nearnear  thethe  sitesite  ofof  impactimpact  

  

  UncomplicatedUncomplicated  skullskull  fracturesfractures  themselvesthemselves  rarelyrarely  

produceproduce  neurologicneurologic  deficit, but deficit, but thethe  associatedassociated  

intracranialintracranial  injuryinjury  maymay  havehave  seriousserious  

neurologicneurologic  consequencesconsequences  !!  



1. 1. LinearLinear  skullskull  fracturefracture  

  Most Most commoncommon  

  

  InvolveInvolve  a a breakbreak  in in thethe  bonebone  

      but no but no displacementdisplacement  

  

  UsuallyUsually  thethe  resultresult  ofof  lowlow--energyenergy  transfertransfer  

    

  DueDue  to to bluntblunt  trauma trauma overover  a a widewide  surfacesurface  areaarea        

      ofof  thethe  skullskull  

  

  Are Are usuallyusually  ofof  littlelittle  clinicalclinical  significancesignificance  

http://radiographics.rsna.org/content/23/4/811/F33.expansion.html


LinearLinear  skullskull  fracturefracture 



2. Depressed skull fractures2. Depressed skull fractures  

A A fracturefracture  isis  clinicallyclinically  

significantsignificant  and and sometimessometimes  

requiresrequires  surgicalsurgical  elevationelevation  ofof  

thethe  fragmentsfragments  

  
ClosedClosed  oror  compoundcompound  (open)(open)                                                
CompoundCompound  fracturesfractures  maymay  occuroccur  

whenwhen  theythey  are are associatedassociated  withwith  a a 

skin skin lacerationlaceration  oror  whenwhen  thethe  fracturefracture  

extendsextends  intointo  thethe  paranasalparanasal  sinusessinuses  

oror  thethe  middlemiddle--earear  structuresstructures  

  



Depressed fractures 

are usually 

comminuted, 

with broken 

portions of bone 

displaced inward - 

and may require 

surgical intervention 

to repair underlying 

tissue damage 

Depressed fracture  

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


3. Basilar skull fractures3. Basilar skull fractures  

    A basilar skull fracture is a break of a bone in the 

base of the skull. 

 

 Usually  indirect force 

  

  BasilarBasilar  fracturesfractures  are are thethe  most most seriousserious! !   

  

  CanCan  bebe  isolatedisolated  oror  togethertogether  withwith  fracturesfractures  ofof  

cranilalcranilal  vaultvault  / / calvariacalvaria    

  

  FractureFracture  lines lines oftenoften  occuroccur  atat  predilectionpredilection  sitessites  

  

https://en.wikipedia.org/wiki/Bone_fracture
https://en.wikipedia.org/wiki/Base_of_skull


Spreading of the fracture lines 



BasilarBasilar  fracturesfractures  

characteristic signs:  

 

- blood in the sinuses  

- a clear fluid - cerebrospinal fluid (CSF) leaking    

  from the nose (rhinorrhea) or ears (otorrhea)  

- periorbital ecchymosis often called 'raccoon eyes 

- retroauricular ecchymosis known as "Battle's    

  sign„ 

- pneumocephalus  

https://en.wikipedia.org/wiki/Paranasal_sinus
https://en.wikipedia.org/wiki/Cerebrospinal_fluid
https://en.wikipedia.org/wiki/Rhinorrhea
https://en.wikipedia.org/wiki/Otorrhea
https://en.wikipedia.org/wiki/Periorbital
https://en.wikipedia.org/wiki/Periorbital
https://en.wikipedia.org/wiki/Periorbital
https://en.wikipedia.org/wiki/Ecchymosis
https://en.wikipedia.org/wiki/Raccoon_eyes
https://en.wikipedia.org/wiki/Ear
https://en.wikipedia.org/wiki/Battle%27s_sign
https://en.wikipedia.org/wiki/Battle%27s_sign
https://en.wikipedia.org/wiki/Battle%27s_sign
https://en.wikipedia.org/wiki/Battle%27s_sign
https://en.wikipedia.org/wiki/Battle%27s_sign


SymptomsSymptoms  and and complicationscomplications  ofof  

skullskull  fracturefracture  

  OtorrheaOtorrhea, , rhinorrhearhinorrhea, , epistaxisepistaxis, , bleedingbleeding  

  BattleBattle ss  sign,  sign,  RaccoonRaccoon  eyeseyes    

  CranialCranial  nerve nerve lesionlesion  ……  

  PneumocephalusPneumocephalus  

  IntracranialIntracranial  hemorrhagehemorrhage: : extraduralextradural  / / epiduralepidural                                                  

                        subduralsubdural          

                        subarachnoidealsubarachnoideal    

                        intracerebralintracerebral    

  DamageDamage  ofof  thethe  brain, brain brain, brain oedemaoedema, , hypoxyhypoxy,    ,    

posttraumaticposttraumatic  epilepsyepilepsy, meningitis …, meningitis …  



RhinorrheaRhinorrhea  OtorrheaOtorrhea  

A cerebrospinal fluid (CSF) leak occurs in about 20% of 

cases of a basilar skull fracture and can result in fluid 

leaking from the nose or ear 

High risk of infection! 

https://en.wikipedia.org/wiki/Cerebrospinal_fluid
https://en.wikipedia.org/wiki/Rhinorrhea
https://en.wikipedia.org/wiki/Rhinorrhea
https://en.wikipedia.org/wiki/Otorrhea


BattleBattle´́ss  signsign  

Battle's sign, also known as mastoid ecchymosis, is an indication of 

fracture of middle cranial fossa of the skull. These fractures may be 

associated with underlying brain trauma.  

Battle's sign consists of bruising over the mastoid process as a result of 

extravasation of blood along the path of the posterior auricular artery 

https://en.wikipedia.org/wiki/Bone_fracture
https://en.wikipedia.org/wiki/Middle_cranial_fossa
https://en.wikipedia.org/wiki/Human_skull
https://en.wikipedia.org/wiki/Traumatic_brain_injury
https://en.wikipedia.org/wiki/Mastoid_process
https://en.wikipedia.org/wiki/Extravasation
https://en.wikipedia.org/wiki/Posterior_auricular_artery


RaccoonRaccoon  eyeseyes  ––                  

periorbitalperiorbital  ecchymosisecchymosis  

They are most often 

associated with 

fractures of the anterior 

cranial fossa 

Raccoon eyes (also known in the United 

Kingdom and Ireland as panda eyes) or 

periorbital ecchymosis is a sign of basal 

skull fracture 

https://en.wikipedia.org/wiki/Anterior_cranial_fossa
https://en.wikipedia.org/wiki/Anterior_cranial_fossa
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/Ireland
https://en.wikipedia.org/wiki/Medical_sign
https://en.wikipedia.org/wiki/Basal_skull_fracture
https://en.wikipedia.org/wiki/Basal_skull_fracture


CranialCranial  nerve nerve lesionlesion  

I.I.  ((OlfactoryOlfactory  n.) n.) --  lossloss  ofof  smellsmell  

((anosomiaanosomia))  

II.II.  ((OpticOptic  n.) n.) --  lossloss  ofof  vision, vision, 

abnormalabnormal  pupillarypupillary  reflexreflex  

III. (III. (OculomotorOculomotor  n.) n.) --  lossloss  ofof  

accommodationaccommodation, , laterallateral  strabismstrabism  

VI. (VI. (AbducensAbducens  n.) n.) --  medialmedial  strabismstrabism  

VII. (VII. (FacialFacial  n.) n.) --  paralysisparalysis    

VIII. (Auditory n.)VIII. (Auditory n.)  --  hearinghearing  lossloss  



 presence of 

intracranial gas / 

air 

 is most commonly 

encountered 

following trauma or 

surgery  

Pneumocephalus 



NOTE!  NOTE!  „„ExtraduralExtradural“ = “ = epiduralepidural  

EpiduralEpidural  hemorrhagehemorrhage  

  AnAn  arterialarterial  bleedingbleeding  fromfrom  a a 

middlemiddle  meningealmeningeal  arteryartery  
accumulatesaccumulates  and and formsforms  a a 
hematomahematoma    
  
  BetweenBetween  thethe  innerinner  skullskull  
table and table and duradura  mattermatter  
  
  TheThe  temporaltemporal  bone bone isis  
usuallyusually  thethe  thinnestthinnest  part part ofof  
thethe  skullskull  

Dura mater 

ArachnoideaArachnoidea  

Pia mater 

Bone 



Epidural hemorrhagehemorrhage  



SubduralSubdural  hemorrhagehemorrhage  

  tearstears  ofof  thethe  smallsmall  veinsveins  thatthat  bridgebridge  thethe  gap gap betweenbetween  thethe  
duradura  andand  thethe  corticalcortical  surfacesurface  ofof  thethe  brainbrain  
    
  BetweenBetween  thethe  duradura  mattermatter  and and arachnoidarachnoid  
  



SubarachnoidSubarachnoid  hemorrhagehemorrhage  

  A A resultresult  ofof  a a rupturedruptured  ofof  intracranialintracranial  arterialarterial  aneurysmaneurysm  oror  

traumatrauma  

  
  BeneathBeneath  arachnoidarachnoid 



IntracerebralIntracerebral  hemorrhagehemorrhage  

  A A resultresult  ofof  a a rupturedruptured  

atheromatousatheromatous  intracerebralintracerebral  

arteriolearteriole, , vasculitisvasculitis, , rupturedruptured  

intracranialintracranial  arterialarterial  aneurysmaneurysm, , oror  

trauma trauma   

  

  TraumaticTraumatic  intracerebralintracerebral  

hemorrhagehemorrhage  isis  usuallyusually  duedue  to to 

extensionextension  ofof  hemorrhagehemorrhage  fromfrom  

surfacesurface  contusionscontusions  deepdeep  intointo  thethe  

substance substance ofof  thethe  brainbrain  



Subdural Subdural   

IntracerebralIntracerebral  SubarachnoidSubarachnoid  

EpiduralEpidural          



II. Craniofacial FracturesII. Craniofacial Fractures  

1.1.  MandibleMandible  

2.2.  LowerLower  midmid--faceface  

3.3.  UpperUpper  midmid--faceface  



1. Fracture of the mandible1. Fracture of the mandible  



Body fracturesBody fractures  

  Between the distal aspect of Between the distal aspect of the caninesthe canines  and a and a 
hypothetical line corresponding to hypothetical line corresponding to the anteriorthe anterior  
attachment of the masseter, attachment of the masseter, proximal to the third proximal to the third 
molarmolar  
  
  The actions of the masseter, temporalis, andThe actions of the masseter, temporalis, and  
medial pterygoid muscles distract the proximalmedial pterygoid muscles distract the proximal  
segment segment superomediallysuperomedially  
    
  The mylohyoid muscle and anterior belly of the The mylohyoid muscle and anterior belly of the 
digastric muscle may contribute to the displacing digastric muscle may contribute to the displacing 
the fractured segment the fractured segment posteriorly and inferiorlyposteriorly and inferiorly  





Bilateral fracture in the canine location 

Dislocation of the chin part dorsocaudally by the pull of 

depressors -> the root of the tongue sinks back to 

the oropharynx 



Symphyseal and parasymph. fracturesSymphyseal and parasymph. fractures  

  In In thethe  midlinemidline  ofof  thethe  mandiblemandible  are are 

classifiedclassified      as as symphysealsymphyseal    

  

  WhenWhen  teethteeth  are are presentpresent, , thethe  

fracturefracture  line   line   passespasses  betweenbetween  thethe  

mandibularmandibular  centralcentral  incisorsincisors  

  

  

  

  fr. not in fr. not in thethe  midlinemidline, are , are classifiedclassified  

as   as   parasymphysealparasymphyseal  



  Angle fracturesAngle fractures  

  Occur in a Occur in a triangular regiontriangular region  between thebetween the  

anterioranterior  border of the masseter and theborder of the masseter and the  

posterosuperiorposterosuperior  insertion of insertion of the masseter, the masseter,   

distal to the third molardistal to the third molar  

    

  The actions of the masseter, temporalis, andThe actions of the masseter, temporalis, and  

medial pterygoid muscles distract themedial pterygoid muscles distract the  

proximal segment proximal segment superomediallysuperomedially  





Condylar process fracturesCondylar process fractures  

  ClassifiedClassified  as as extracapsularextracapsular, , intracapsularintracapsular  and and subcondylarsubcondylar  
  

  TheThe  laterallateral  pterygoidpterygoid  musclemuscle  tendstends  to cause to cause anterioranterior  and and 

medialmedial  displacementdisplacement  ofof  thethe  condylarcondylar  headhead  





Lower mid-face 

Upper mid-face 



2. Lower midfacial fracture2. Lower midfacial fracture  

  LeLe  FortFort  II  oror  lowlow  horizontalhorizontal  fracturesfractures::  

    

FromFrom  nasalnasal  septumseptum  to to thethe  laterallateral  pyriformpyriform  rimsrims    --                                

horizontallyhorizontally  aboveabove  thethe  teethteeth  apicesapices  

→ → belowbelow  thethe  zygomaticomaxillaryzygomaticomaxillary  junctionjunction,,  

and and traversestraverses  thethe  pterygomaxillarypterygomaxillary  junctionjunction  

to to interruptinterrupt  thethe  pterygoidpterygoid  platesplates  





3. Upper midfacial fracture3. Upper midfacial fracture  

a)a)  NasoNaso--orbitoethmoid Fracturesorbitoethmoid Fractures  
  

b)b)  Zygomaticomaxillary ComplexZygomaticomaxillary Complex  
  

c)c)  Orbital fracturesOrbital fractures  
  

d)d)  Le Fort IILe Fort II  
  

e)e)  Le Fort IIILe Fort III 



a) Nasoa) Naso--orbitoethmoid Fracturesorbitoethmoid Fractures  

  TheThe  NOENOE  complexcomplex  representsrepresents  a bony a bony 

fracturesfractures  thatthat  separateseparate  thethe  nasalnasal, orbital, , orbital, 

and and cranialcranial  cavitiescavities  ((thethe  nasalnasal, , frontalfrontal, , 

maxillarymaxillary, , ethmoidethmoid, , lacrimallacrimal, and , and sphenoidsphenoid  

bonesbones) )   

  

  IfIf  therethere  isis  bilateralbilateral  comminutioncomminution  and and 

displacementdisplacement,  ,  thethe  nasofrontalnasofrontal  ductsducts  are are 

disrupteddisrupted  --  predisposespredisposes  thethe  patientpatient  to to 

futurefuture  mucocelemucocele  formationformation  



IfIf  thethe  fracturefracture  

segmentssegments  are are 

displaceddisplaced, , nasalnasal  

bonesbones  and and frontalfrontal  

processprocess  ofof  thethe  

maxillamaxilla  maymay  bebe  

telescopedtelescoped  

posteriorlyposteriorly  beneathbeneath  

thethe  frontalfrontal  bonebone  

In In patientspatients  withwith  comminutioncomminution, , thethe  bony bony segmentssegments  maymay  

spreadspread  mediallymedially  intointo  thethe  nasalnasal  cavitycavity, , superiorlysuperiorly  to to thethe  

anterioranterior  cranialcranial  fossafossa, and , and laterallylaterally  intointo  thethe  orbitorbit  



Damage of the angulus med. dx.              

-> enlargement of the interorbital 

distance 

= telecanthus 



Isolated fractures of nasal bones 



b) Zygomaticomaxillary Complexb) Zygomaticomaxillary Complex  

  FractureFracture  lines lines usuallyusually  run run throughthrough  
thethe  infraorbitalinfraorbital  rimrim, , involveinvolve  thethe  
posterolateralposterolateral  orbit, and orbit, and extendextend  to to thethe  
inferiorinferior  orbitalorbital  fissurefissure  
    
  TheThe  fracturefracture  line line thenthen  continuescontinues  to to 
thethe  zygomaticzygomatic  sphenoidsphenoid  suturesuture  area area 
and on to and on to thethe  frontozygomaticfrontozygomatic  suturesuture  
lineline  
  
  AllAll  zygomaticzygomatic  complexcomplex  fracturesfractures  
involveinvolve  thethe  orbit, orbit, makingmaking  visualvisual  
complicationscomplications  a a frequentfrequent  occurrenceoccurrence  



c) Orbital Fracturesc) Orbital Fractures  

TheThe  fracturesfractures  ofof  orbital skeleton orbital skeleton includeinclude  blowblow--outout  

((hydraulichydraulic) fr.) fr.  

  

FracturesFractures  associatedassociated  withwith  otherother  fracturesfractures  ofof  thethe  facialfacial  

skeletonskeleton  ((zygomaticomaxillaryzygomaticomaxillary, , nasonaso--orbitoorbito--ethmoidethmoid, , 

frontalfrontal--sinus, sinus, LeLe  FortFort  II, and II, and LeLe  FortFort  III III fracturefracture))  

    

Orbital apex Orbital apex fracturesfractures  --  associatedassociated  withwith  damagedamage  to to 

thethe  neurovascularneurovascular  structuresstructures  ofof  thethe  superior orbital superior orbital 

fissurefissure  and and opticoptic  canalcanal  



          SYMPTOMS:  SYMPTOMS:    

  PeriocularPeriocular  ecchymosisecchymosis  and and oedemaoedema  

  TheThe  positionposition  ofof  thethe  globe globe shouldshould  bebe  assessedassessed  

  EnophthalmosEnophthalmos  isis  rarelyrarely  evidentevident  in in thethe  firstfirst  daysdays  afterafter  

injuryinjury  becausebecause  ofof  edemaedema  ofof  thethe  orbital orbital tissuestissues  

  A A degreedegree  ofof  proptosisproptosis  isis  evidentevident  earlyearly  

  HypoglobusHypoglobus  maymay  bebe  seenseen  withwith  severe severe floorfloor  

disruptiondisruption  withwith  a a subperiostealsubperiosteal  hematomahematoma  ofof  thethe  roofroof  

  EpistaxisEpistaxis, , cerebrospinalcerebrospinal  fluid fluid leakageleakage, , lacrimallacrimal  

drainagedrainage  problemsproblems      

  DiplopiaDiplopia 



IsolatedIsolated  blowblow--  outout  ((hydraulichydraulic)  orbit fr.)  orbit fr.  





CT 



BlowBlow--outout  orbital orbital fracturefracture  



d) Le Fort II fractures (pyramidal)d) Le Fort II fractures (pyramidal)  

belowbelow  thethe  nasofrontalnasofrontal  suturesuture                                                                  

→ → thethe  frontalfrontal  processesprocesses  ofof  thethe  maxillamaxilla                                

→ → thethe  lacrimallacrimal  bonesbones  and and inferiorinferior  orbital orbital floorfloor  

          and and rimrim                                                                                                                                                    

→ → thethe  inferiorinferior  orbital orbital foramenforamen                                                                  

→ → thethe  anterioranterior  wallwall  ofof  thethe  maxillarymaxillary  sinussinus                                

→ → thethe  pterygomaxillarypterygomaxillary  fissurefissure                                                                      

→ → thethe  pterygoidpterygoid  platesplates  





e) Le Fort III fractures (transverse)e) Le Fort III fractures (transverse)  

TheThe  nasofrontal  and and frontomaxillary  suturessutures                                                    

→ → alongalong  thethe  medialmedial  wallwall  ofof  thethe  orbit                                  orbit                                  

→ → throughthrough  nasolacrimal groove  and and ethmoid bones  

→ → alongalong  thethe  floorfloor  ofof  thethe  orbit                                     orbit                                     

→ → alongalong  thethe  inferiorinferior  orbital orbital fissure                                                                            

→ → throughthrough  thethe  laterallateral  orbital orbital wallwall, , zygomaticofrontal 

     junction  and and thethe  zygomatic arch 

    

IntranasallyIntranasally: : throughthrough  thethe  base base ofof  thethe  perpendicular 

plate  ofof  thethe  ethmoidethmoid, , throughthrough  thethe  vomer, and, and  

throughthrough  thethe  interface interface ofof  thethe  pterygoidpterygoid  platesplates  to to thethe  

base base ofof  thethe  sphenoidsphenoid 





  



In In clininicalclininical  accessaccess  wewe  distinguishdistinguish::  

  

1. 1. fracturesfractures  withwith  traumatictraumatic  changeschanges  ofof  occlusion 

    (fr. of alveolar proces maxillae;  

      Le Fort I, II, III; …) 

 

2. fr. without  traumatic changes of occlusion 

    (isolated fr. of nasal bones, nasal setum fr.,  

      blow out fr., … ) 
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