
GeneticGenetic  aspectsaspects  ofof  
craniofacialcraniofacial  disordersdisorders  



CraniofacialCraniofacial  disordersdisorders  

  

maymay  bebe  accompaniedaccompanied  by by considerableconsiderable  
discomfortdiscomfort  andand  stress on stress on thethe  sideside  ofof  thethe  
patientpatient,,becausebecause  itit  maymay  bebe  associatedassociated  withwith  
a a noticeablenoticeable  cosmeticcosmetic  problemproblem,,whichwhich  isis  
individuallyindividually  perceivedperceived  

 TheThe  role role ofof  geneticgenetic  counselingcounseling  isis  
necessarynecessary  in in thethe  diagnosticdiagnostic  processprocess  withwith  
respectrespect  to to possiblepossible  recurrencerecurrence  

  



Disorders of teeth, jaws and 
periodontium 

http://www.google.cz/imgres?imgurl=http://images.mylot.com/userImages/images/postphotos/2038294.jpg&imgrefurl=http://www.mylot.com/w/photokeywords/white+teeth.aspx&usg=__X3IRvOjlq3oveuF0VwWzw42pvpM=&h=300&w=300&sz=21&hl=cs&start=126&zoom=1&tbnid=PfcuAtt_WBaRnM:&tbnh=116&tbnw=116&ei=p5hwTpCuNs_2sgae0MivBw&prev=/search?q=zuby&start=105&hl=cs&sa=N&gbv=2&tbm=isch&itbs=1


TeethTeeth  

 NumerousNumerous  defectsdefects  ofof  thethe  teethteeth  

  

HypodontiaHypodontia//oligodontiaoligodontia  

HyperodontiaHyperodontia  

  



HypodontiaHypodontia  

 is the condition at which the patient has missing is the condition at which the patient has missing 
teethteeth  as a result of their failure to develop. as a result of their failure to develop.   

 Most common anomaly of human dentition in a Most common anomaly of human dentition in a 
populationpopulation  

  

 Hypodontia: 1Hypodontia: 1--6 missing teeth6 missing teeth  

 Oligodontia: more then 6 missing teethOligodontia: more then 6 missing teeth  

 anodontia : missing all teethanodontia : missing all teeth--  rarerare  

http://en.wikipedia.org/wiki/Tooth_(human)


HypodontiaHypodontia--  prevalenceprevalence  

 In In caucasianscaucasians, the most common missing teeth are the , the most common missing teeth are the 
wisdom teethwisdom teeth  (25(25--35%), the upper lateral incisors (235%), the upper lateral incisors (200%) %) 
,,the lower the lower oror  thethe  upperupper  second premolars (3second premolars (300%), %), wwithith  a a 
4:1 female to male ratio. 4:1 female to male ratio.   

 The prevalence of missing The prevalence of missing primary teethprimary teeth  is found at 0is found at 0,,11--
00,,9%, with a 1:1 male to female ratio. Excluding the 9%, with a 1:1 male to female ratio. Excluding the 
third molars, missing permanent dentition accounts for third molars, missing permanent dentition accounts for 
33--6%. 6%.   

 3030--50% of people with missing primary teeth will have 50% of people with missing primary teeth will have 
missing permanent teeth, as well.missing permanent teeth, as well.  

  

  

http://en.wikipedia.org/wiki/Wisdom_teeth
http://en.wikipedia.org/wiki/Primary_teeth


HypodontiaHypodontia--etiologyetiology  

  

 Among the possible causes are genetic, hormonal, environmental Among the possible causes are genetic, hormonal, environmental 
and infectiousand infectious  factorsfactors  duringduring  dentaldental  developmentdevelopment..  

 mmissingissing  teeth have been reported in association with increased teeth have been reported in association with increased 
maternal age, low birth weight, infection during embryonic lifematernal age, low birth weight, infection during embryonic life  

 HypodontiaHypodontia  can be associated with genetic disorders such as can be associated with genetic disorders such as 
ectodermalectodermal  dysplasiadysplasia  or or Down syndromeDown syndrome  andand  can also been seen in can also been seen in 
people with people with cleft lip and palatecleft lip and palate..  

 Etiology due to hormonal defects: idiopathic Etiology due to hormonal defects: idiopathic hypoparathyroidismhypoparathyroidism  
and and pseudohypoparathyroidismpseudohypoparathyroidism. .   

 Environmental causes involving exposure to Environmental causes involving exposure to PCBsPCBs  ((ex.ex.dioxindioxin), ), 
radiation,anticancerradiation,anticancer  chemotherapeutic agents, allergy and chemotherapeutic agents, allergy and toxic toxic 
epidermal epidermal necrolysisnecrolysis  after drugafter drugss..  

  

http://en.wikipedia.org/wiki/Tooth_development
http://en.wikipedia.org/wiki/Tooth_development
http://en.wikipedia.org/wiki/Tooth_development
http://en.wikipedia.org/wiki/Ectodermal_dysplasia
http://en.wikipedia.org/wiki/Ectodermal_dysplasia
http://en.wikipedia.org/wiki/Ectodermal_dysplasia
http://en.wikipedia.org/wiki/Down_syndrome
http://en.wikipedia.org/wiki/Cleft_lip_and_palate
http://en.wikipedia.org/wiki/Parathyroid_hormone
http://en.wikipedia.org/wiki/Parathyroid_hormone
http://en.wikipedia.org/wiki/Parathyroid_hormone
http://en.wikipedia.org/wiki/Parathyroid_hormone
http://en.wikipedia.org/wiki/Dioxins_and_dioxin-like_compounds
http://en.wikipedia.org/wiki/Toxic_epidermal_necrolysis
http://en.wikipedia.org/wiki/Toxic_epidermal_necrolysis
http://en.wikipedia.org/wiki/Toxic_epidermal_necrolysis


GeneticGenetic  causescauses  ofof  hypodontiahypodontia  

 isolatedisolated  

SeveralSeveral  genesgenes  are are knownknown  in in assotiationassotiation    

PAX9(14q12),MSX1(4p16),PAX9(14q12),MSX1(4p16),  WNT10A(2q35), WNT10A(2q35),   

AXIN2(17q24.1) (AXIN2(17q24.1) (ovarianovarian  and CRC and CRC cancercancer  susceptibility)susceptibility)  

Inheritance: Inheritance: autosomalautosomal  dominant dominant oror  recesiverecesive((rarerare))  

IRF6(1q32.3),TGFA(2p13),FGFR1(8p11.23),IRF6(1q32.3),TGFA(2p13),FGFR1(8p11.23),  

EDA(Xq13.1),EDARADD(1q42),LTBP3(11q13.1),EDA(Xq13.1),EDARADD(1q42),LTBP3(11q13.1),  

 syndromicsyndromic  

EctodermalEctodermal  dysplasiadysplasia  

OrofaciodigitalOrofaciodigital  syndrome,syndrome,etcetc..  

  



EctodermalEctodermal  dysplasiadysplasia  

 tthere are abnormalities of two or more here are abnormalities of two or more ectodermalectodermal  structures such structures such 
as the as the hairhair, , teethteeth, , nailsnails, , sweat glandssweat glands, cranial, cranial--facial structure, digits facial structure, digits 
and other parts of the body.and other parts of the body.  

 mmore than 150 different ore than 150 different syndromessyndromes  have been identifiedhave been identified  

 EctodermalEctodermal  dysplasiadysplasia,,anhidroticanhidrotic    

      hypotrichosishypotrichosis, fine, fine--brittlebrittle--scantyscanty  hairhair, , absentabsent  oror  scantyscanty  
eyelasheseyelashes,,eyebrowseyebrows, , hypodontiahypodontia  //anodontiaanodontia, , hypoplastichypoplastic  oror  absentabsent  
mucousmucous  glandsglands  

      dangerdanger  ofof  overheatingoverheating    

 GeneticGenetic  heterogenity XR, AR,ADheterogenity XR, AR,AD  

 Heterozygous females show variable expressivity (mildHeterozygous females show variable expressivity (mild  

          mmanifestationsanifestations) including ) including hypodontiahypodontia, conical teeth, reduction in , conical teeth, reduction in 
scalp/body hairscalp/body hair  

GenesGenes: EDA, EDAR, EDARADD: EDA, EDAR, EDARADD  

http://en.wikipedia.org/wiki/Ectoderm
http://en.wikipedia.org/wiki/Hair
http://en.wikipedia.org/wiki/Teeth
http://en.wikipedia.org/wiki/Nail_(anatomy)
http://en.wikipedia.org/wiki/Sweat_glands
http://en.wikipedia.org/wiki/Syndrome


HyperodontiaHyperodontia  

 HyperdontiaHyperdontia  is the condition of having is the condition of having supernumerary teethsupernumerary teeth, or , or 
teethteeth  which appear which appear in additionin addition  to the regular number of teeth.to the regular number of teeth.  

  

Supernumerary teeth can be classified by shape and by position.Supernumerary teeth can be classified by shape and by position.  

•• The The atypicalatypical  shapes include:shapes include:ssupplementalupplemental    ttuberculateuberculate  , c, conicalonical  , , 
ccompoundompound  odontomaodontoma  (multiple small tooth(multiple small tooth--like forms)like forms),c,complexomplex  
odontomaodontoma  (a disorganized mass of dental tissue)(a disorganized mass of dental tissue)  

••   BBy position a supernumerary tooth may be referred to as a y position a supernumerary tooth may be referred to as a 
mesiodensmesiodens, a , a paramolarparamolar, or a , or a distomolardistomolar..  

          

The most common supernumerary tooth is a The most common supernumerary tooth is a mesiodensmesiodens, which is a mal, which is a mal--
formed, pegformed, peg--like tooth that occurs between the like tooth that occurs between the maxillary central incisorsmaxillary central incisors..  

Fourth and fifth molars that form behind the third molars are another kind of Fourth and fifth molars that form behind the third molars are another kind of 
supernumerary teeth.supernumerary teeth.  

  

  

http://en.wikipedia.org/wiki/Tooth
http://en.wikipedia.org/wiki/Supernumerary_body_part
http://en.wikipedia.org/wiki/Maxillary_central_incisor


HyperodontiaHyperodontia--causescauses  

 tthere is evidence of hereditary factors along with some evidence of here is evidence of hereditary factors along with some evidence of 
environmental factors leading to this conditionenvironmental factors leading to this condition--multifactorialmultifactorial  
inheritanceinheritance  

  

 Many supernumerary teeth never erupt, but they may delay Many supernumerary teeth never erupt, but they may delay 
eruption of nearby teeth or cause other dental or orthodontic eruption of nearby teeth or cause other dental or orthodontic 
problems. Dental Xproblems. Dental X--rays are often used to diagnose rays are often used to diagnose hyperdontiahyperdontia..  

  

 Supernumerary teeth in deciduous (baby) teeth are less common Supernumerary teeth in deciduous (baby) teeth are less common 
than in permanent teeth.than in permanent teeth.  

  

 HyperdontiaHyperdontia  is seen in a number of is seen in a number of   geneticgenetic  disorders, including disorders, including 
CCleidocranialleidocranial  dysostosisdysostosis    oror  GardnerGardner´́s syndrome s syndrome   

  

  

  



CleidocranialCleidocranial  dysplasiadysplasia  

 persistentlypersistently  open open skullskull  suturessutures  withwith  bulgingbulging  
calvariacalvaria, , hypoplasiahypoplasia  oror  aplasiaaplasia  ofof  thethe  claviclesclavicles  
permittingpermitting  abnormalabnormal  facilityfacility  in in opposingopposing  thethe  
shouldersshoulders, , widewide  pubicpubic  symphysissymphysis, , shortshort  middlemiddle  
phalanxphalanx  ofof  thethe  fifthfifth  fingersfingers, , dentaldental  anomaliesanomalies, , 
andand  oftenoften  vertebralvertebral  malformationmalformation  

 OccurenceOccurence      1:100 0001:100 000  

 InheritenceInheritence  AD,AD,variablevariable  expressivityexpressivity  

 LocationLocation  6p21, gene CBFA1(RUNX2)6p21, gene CBFA1(RUNX2)  

 One third of patients represent new mutationsOne third of patients represent new mutations  
  



CleidocranialCleidocranial  dysplasiadysplasia--
unfavorableunfavorable  effectseffects  

  

 18% 18% scoliosisscoliosis  

 28% 28% coxacoxa  varavara, , coxacoxa  valgavalga  

 57% 57% pedespedes  planiplani  

 34% 34% inflammationinflammation  ofof  thethe  paranasalparanasal  sinusessinuses  frequentlyfrequently  

 70% oral 70% oral disordersdisorders  

 19% 19% difficultydifficulty  breathingbreathing  

 39% 39% deafnessdeafness  



CleidocranialCleidocranial  dysplasiadysplasia--    
oral oral symptomssymptoms  

 Cleft palateCleft palate((submucoussubmucous  ))  
Narrow, highNarrow, high--arched palatearched palate  
  

 Delayed eruption of deciduous teethDelayed eruption of deciduous teeth  
Delayed eruption of permanent teethDelayed eruption of permanent teeth  
Supernumerary teethSupernumerary teeth  
Retention cystsRetention cysts  
Enamel Enamel hypoplasiahypoplasia  
  

 DelayedDelayed  closureclosure  mandibularmandibular  symphysissymphysis, , prognathiaprognathia  
relativerelative--normalnormal  mandibularmandibular  growthgrowth  andand  limited limited growthgrowth  ofof  
praemaxilapraemaxila  



TeethTeeth--  disordersdisorders  ofof  enamelenamel  

 amelogenesisamelogenesis  imperfectaimperfecta  --presents with presents with 
abnormal formation of the abnormal formation of the enamelenamel  or external or external 
layer of layer of teethteeth..  

      inheritance: AD, AR, Xinheritance: AD, AR, X--linkedlinked  

 SyndromicSyndromic  associationassociation  ((trichodentoosseoustrichodentoosseous  
syndrome syndrome ––  TDOTDO--AD, AD, KohlschutterKohlschutter  syndrome syndrome ––
AR AR --epilepsyepilepsy,,mentalmental  retardationretardation,,amelogenesisamelogenesis  
impimp.).)  

 NonNon--geneticgenetic  formsforms  abnormalabnormal  enamelenamel  ((fluorosisfluorosis, , 
thethe  use use ofof  tetracyclinetetracycline  antibioticsantibiotics,,etcetc) )   

http://en.wikipedia.org/wiki/Tooth_enamel
http://en.wikipedia.org/wiki/Teeth


TeethTeeth--  dentin dentin disordersdisorders  

 DentinogenesisDentinogenesis  imperfectaimperfecta    

 NonNon--syndromicsyndromic  AD AD inheritenceinheritence  

   syndromicsyndromic  assotiationassotiation--diffrentdiffrent  formsforms  ofof  
osteogenesisosteogenesis  imperfectaimperfecta--  brittlebrittle  bone bone diseasedisease, , 
defectivedefective  connectiveconnective  tissuestissues(AD,AR, (AD,AR, defectsdefects  ofof  
collagencollagen  I)I)--  COL1A1,COL1A2 COL1A1,COL1A2 genesgenes  

 DisordersDisorders  ofof  dentin in dentin in number of systemic number of systemic 
diseases associated with impaired metabolism of diseases associated with impaired metabolism of 
calcium and phosphatecalcium and phosphate  

        (eg. (eg. HypophosphatemicHypophosphatemic  ricketsrickets  
,,hypoparathyroidismhypoparathyroidism  etcetc))  



TeethTeeth  

 CariesCaries--  multifactorialmultifactorial, i, interactionnteraction  between between 
environmental and genetic factorsenvironmental and genetic factors  --  

      susceptibility susceptibility ofof  toothtooth  tissuetissue, , compositioncomposition  
ofof  oral oral microfloramicroflora, , eatingeating  habitshabits, oral , oral 
hygienehygiene  



PeriodontalPeriodontal  diseasesdiseases  

 FrequentFrequent  cause cause ofof  toothtooth  lossloss  

 MultifactorialMultifactorial  

 SyndromicSyndromic  assotiationassotiation  

PapillonPapillon--LefévreLefévre  syndromesyndrome  
 InheritenceInheritence    autosomalautosomal  recessiverecessive  

 occurenceoccurence  11--4/1 000 4/1 000 000000  

 KeratosisKeratosis  palmoplantarispalmoplantaris  

 periodontopathiaperiodontopathia  



AnomaliesAnomalies  ofof  jawsjaws  

 PrognathiaPrognathia((excessiveexcessive  growthgrowth  ofof  maxillamaxilla) ) affectsaffects  aboutabout  
14% 14% populationpopulation, , multifactorialmultifactorial  probablyprobably, , withwith  highhigh  
correlationcorrelation  betweenbetween  siblingssiblings..  

  

 ProgeniaProgenia((excessiveexcessive  growthgrowth  ofof  mandibula, mandibula, oftenoften  in in allall  
threethree  dimensionsdimensions))  

        affectsaffects  33--9% 9% populationpopulation  

        polygenicpolygenic  ((multifaktorialmultifaktorial))  

        familialfamilial  casescases  withwith  AD AD inherritenceinherritence  havehave  beenbeen  
reportedreported((the best known is the case of the Habsburgsthe best known is the case of the Habsburgs))  

  



Facial cleft defects 

http://trhlina.navajo.cz/trhlina.png


CleftCleft  lip lip andand  palatepalate--CLPCLP  

  

  

 CLCL--  incidence : incidence : 1/5001/500--1/10001/1000  

  

 CPCP--  incidence: 1/2500incidence: 1/2500  



CleftCleft  defectsdefects--clasificationclasification  

 clefts typicalclefts typical  
lip (cheiloschisis)lip (cheiloschisis)  
lip + palate (cheilognathoschisis)lip + palate (cheilognathoschisis)  
palatepalate--isolated(palatoschisis)isolated(palatoschisis)  

total (cheilognathopalatoschisistotal (cheilognathopalatoschisis).).  
  

 clefts atypicalclefts atypical  
CrossCross  
upper middle (nose, upper lip, upper lip defect with defect of upper middle (nose, upper lip, upper lip defect with defect of 
praemaxilla)praemaxilla)  
lower middle (lower lip, lower lip + jaw)lower middle (lower lip, lower lip + jaw)  
oblique (lip + face, + faces of the lower lid, with cleft palate typical oblique (lip + face, + faces of the lower lid, with cleft palate typical 
+ atypical).+ atypical).  

  



FacialFacial  cleftsclefts  --pathogenesispathogenesis  

  

 CleftCleft  lip lip andand  palatepalate::  failure of fusion of the failure of fusion of the 
maxillary and medial maxillary and medial nasal processesnasal processes  
(formation of the primary palate).(formation of the primary palate).  

  

 CleftCleft  palatepalate: : failure of fusion of the lateral failure of fusion of the lateral 
palatine processes, the nasal septum, palatine processes, the nasal septum, 
and/or the median palatine processes and/or the median palatine processes   

    ((formationformation  ofof  thethe  secondarysecondary  palatepalate))  

http://en.wikipedia.org/wiki/Nasal_processes


CleftCleft  lip lip andand  palatepalate--  causecause  

 MultifactorialMultifactorial  withwith  significantsignificant  inheritance inheritance 
componentcomponent  

EnviromentalEnviromental  factorsfactors::  virusesviruses  , , toxoplasmosistoxoplasmosis, , 
CMV,CMV,hypervitaminosishypervitaminosis  A + D, ATB(A + D, ATB(tetracyclinestetracyclines, , 
erythromycineerythromycine), ), AEDsAEDs, , corticoidscorticoids, X, X--rayray, , drugsdrugs, , organicorganic  
solventssolvents  ,,otherother  teratogensteratogens  

 CongenitalCongenital  chromosomalchromosomal  aberrationaberration  

 SyndromSyndromeses  asociasociatedated  withwith  CL/CP/CLPCL/CP/CLP  

  



CleftCleft  lip lip andand  palatepalate--ethnicethnic  differencesdifferences  

  

most common in Caucasians and most common in Caucasians and 
JapaneseJapanese  

 leastleast  frequentlyfrequently  in in NegroidNegroid  racerace  

  



  CleftCleft  lip lip andand  palatepalate--  empiricempiric  risksrisks((HarperHarper))  

Relationship to index case CLP CP 

Sibs (overall risk) 4% 1,8% 

Sib (no other affected) 2.2%  

Sib(2 affected sibs) 10% 8% 

Sib and parent affected 10%  

Children 4,3% 3% 

Second-degree relatives 0,6%  
 

 



EmpiricalEmpirical  risk risk accordingaccording  to to severityseverity  ofof  defectdefect  

  

DefectDefect                                                      risk risk forfor  sibssibs  

BilateralBilateral    CLP                        5,7 %CLP                        5,7 %  

  

UnilateralUnilateral  CLP                       4,2 %CLP                       4,2 %  

  

UnilateralUnilateral  CL                         2,5 %CL                         2,5 %  



ChromosomalChromosomal  aberrationaberration  associatedassociated  withwith  
CLP/CPCLP/CP  

 trisomytrisomy  1313  

 trisomytrisomy  1818  

 StructuralStructural  aberrationsaberrations  autosomesautosomes  

 velocardiofacialvelocardiofacial  syndrome syndrome 
22q11microdeletion syndrome22q11microdeletion syndrome  



Patau syndromePatau syndrome  

 47,XX(XY), +1347,XX(XY), +13  

 11  in in 50005000--10 000 10 000 
newbornsnewborns, ,   

 11  in in 90 SA90 SA  

  

 CLP CLP bilateral, bilateral, 
congenitalcongenital  defectsdefects  ofof  
thethe  brainbrain, , eyeseyes, , 
postaxipostaxialal  
hexadakthexadaktylyyly…)…)  



EdwardsEdwards  syndromesyndrome  

 47,XX(XY),+1847,XX(XY),+18  

 1in 5000 1in 5000 newbornsnewborns  

 IUGRIUGR  

 microcephalymicrocephaly    

 dolichocephalydolichocephaly  

 CP CP   

 rethrognathiarethrognathia  

  



WolfWolf--HirschhornHirschhorn  syndrome, 4psyndrome, 4p--  

1:50 000 1:50 000   

8% de novo 8% de novo deletiondeletion  

13% 13% duedue  to to familialfamilial  translocationtranslocation                                            

F:M    2:1F:M    2:1  

  

symptomssymptoms  

--dwarfismdwarfism  

--microcefalymicrocefaly, , craniofacialcraniofacial  stigmatisationstigmatisation  

--  CL,CP,CLPCL,CP,CLP  

--heartheart  defectsdefects  

  



DiDi  GeorgeGeorge  syndromesyndrome  
––  velocardiofacialvelocardiofacial  

  
 MicrodeletionMicrodeletion  22q1122q11  

  
 SymptomsSymptoms::  
      --  heartheart  defectsdefects  
      --  facialfacial  stigmatisationstigmatisation  
      --  CP( CP( submucoussubmucous  tootoo))  
      --  hypoplasiahypoplasia  ofof  thymusthymus  andand  parathyroidsparathyroids))  
          ( ( immunodefectsimmunodefects, , hypocalcemiahypocalcemia)       )         
  

  
  

  
                                                                                        





SyndromesSyndromes  withoutwithout  MendelianMendelian  inheritanceinheritance  

  

 PierrePierre--Robin Robin sequencesequence        
-- MandibularMandibular  hypoplasiahypoplasia  

-- GlossoptosisGlossoptosis  

-- CleftCleft  ofof  palatepalate  

  

  

May May bebe  part part ofof  a variety a variety ofof  

  skeletalskeletal  oror  muscularmuscular  syndromessyndromes,,  

somesome  mendelianmendelian  ((e.ge.g. . SticklerStickler  sysy,,  

CongenitalCongenital  myotonicmyotonic  dystrophydystrophy) )   



  
AD AD hereditaryhereditary  syndromessyndromes  withwith  CLPCLP  

  

 van der van der WoudeWoude  syndromesyndrome  

   EEC syndromeEEC syndrome  

   SticklerStickler  syndromesyndrome  

   Larsen syndromeLarsen syndrome  

  



  
van der van der WoudeWoude  syndromesyndrome  

  
  

    --AutosomalAutosomal  dominant,  dominant,  incompletincomplet  penetrancepenetrance  

                                                                                                                  variablevariable  expressivityexpressivity  !!!!!!  

      --MouthMouth  lowerlower  lip lip pitspits  
--CleftCleft  liplip  
--CleftCleft  palatepalate  
--CleftCleft  uvulauvula  
--HypodontiaHypodontia  
  

-- MolecularMolecular  Basis Basis --  causedcaused  by by mutationsmutations  in in thethe  
interferon interferon regulatoryregulatory  factorfactor  6 gene (IRF6)6 gene (IRF6)  

--  



EEC syndromeEEC syndrome  

--EctrodaktylyEctrodaktyly--deformities of hands and feetdeformities of hands and feet  

--EctodermalEctodermal  dysplasiadysplasia--skin ,skin ,hairhair,,nailsnails  

--CleftCleft  lip/lip/palatepalate  

--otherother  defectsdefects--kidneyskidneys,,eyeseyes,,teethteeth  

Genetic Genetic heterogenityheterogenity    

Two loci described Two loci described ––  EEC1EEC1(7q11)(7q11)  

  aandnd  EEC3EEC3  (3q28)(3q28)    

Majority of EEC cases appear to be Majority of EEC cases appear to be   

to TP63 to TP63 mutationsmutations  

  

  



SticklerStickler  syndromesyndrome  

  

Incidence  1 in 10 000Incidence  1 in 10 000  
MutationMutation  in COL11A1,COL11A2,COL2A1 in COL11A1,COL11A2,COL2A1 genesgenes  

SymptomsSymptoms  
--PierrePierre--Robin Robin sequencesequence  
--eyeeye::glaucomaglaucoma,,cataractscataracts, , retinalretinal  detachmentdetachment    
--sensorineuralsensorineural  hearinghearing  lossloss  
--artropathyartropathy, , scoliosisscoliosis,,mitralmitral  valvevalve  prolapsprolaps  



Larsen syndromeLarsen syndrome  

Incidence  1 in 100 000Incidence  1 in 100 000  

Caused by mutation in the Caused by mutation in the   

filaminfilamin  B gene (FLNBB gene (FLNB))--3p14.33p14.3    

  

Multiple joint Multiple joint dislocationdislocation  

DeformitiesDeformities  ofof  feetfeet  

FacialFacial  stigmatisationstigmatisation  

OthersOthers: : dwarfismdwarfism, , skeletalskeletal  defectsdefects  , , heartheart  defectsdefects, CP, , CP, 
deafnessdeafness, , mentalmental  retardationretardation  

  

RareRare    AR inheritanceAR inheritance  



  AR AR hereditaryhereditary  syndromessyndromes  withwith  CLPCLP  

 FrynsFryns  syndromesyndrome  

 RobertsRoberts  syndrome( syndrome( pseudothalidomidpseudothalidomid))  

 DiastrophicDiastrophic  dysplasiadysplasia  

 SmithSmith--LemliLemli--OpitzOpitz  syndromesyndrome  

 OrofaciodigitalOrofaciodigital  syndrome IIsyndrome II  

 MeckelMeckel--Gruber syndromeGruber syndrome  

  

  



FrynsFryns  syndromesyndrome  

  

-- DiaphragmaticDiaphragmatic  herniahernia  

-- AbnormalAbnormal  faceface,,  andand  distaldistal  limb limb anomaliesanomalies    

-- CleftCleft  lip/lip/palatepalate  



RobertsRoberts  syndromesyndrome  

 PseudothalidomidPseudothalidomid  syndromesyndrome  

-- PrePre--//postnatalpostnatal  growthgrowth  deficiencydeficiency  

-- CleftCleft  lip/ lip/ palatepalate( ( bilatbilat.).)  

-- cataractacataracta  

-- OligodactylyOligodactyly  

-- PhocomeliaPhocomelia  

-- RadialRadial  hypoplasiahypoplasia  

-- MentalMental  retardationretardation  

-- Caused by mutationCaused by mutationss  in ESCO2in ESCO2  gene (8p21)gene (8p21)    



DiastrophicDiastrophic  dysplasiadysplasia  

--  dwarfismdwarfism, , adultadult  highhigh    100100--120 cm120 cm  

--shortshort  limbslimbs  

--sshorthort, thick tubular bone, with, thick tubular bone, with  

    broad broad metaphysesmetaphyses  and flattened,and flattened,  

    irregular epiphysesirregular epiphyses  

--cleftcleft  palatepalate  

--earear  abnormalitiesabnormalities  

--joint joint deformitiesdeformities  

--hiphip  contracturescontractures  

--handshands  deformitiesdeformities(„ („ hitchhikerhitchhiker  thumbthumb“)“)  

--vertebralvertebral  deformitiesdeformities  

SLC26A2 gene (5q32)SLC26A2 gene (5q32)  

  



SmithSmith--LemliLemli--OpitzOpitz  syndromesyndrome  

-- prepre--  andand  postnatalpostnatal  growthgrowth  deficiencydeficiency  

-- MicrocephalyMicrocephaly  

-- FacialFacial  stigmatisationstigmatisation  

-- CleftCleft  palatepalate  

-- MentalMental  retardationretardation  

-- HypospadiasHypospadias,,ambiguousambiguous  genitaliagenitalia,,micropenismicropenis  

-- SyndaktylySyndaktyly  ofof  secondsecond  andand  thirdthird  toestoes  ofof  feetfeet  

-- MutationMutation  in DHCR gene, in DHCR gene, locuslocus  11q1211q12--q13q13  

-- lowlow  cholesterol,cholesterol,elevatedelevated  77--dehydrocholesteroldehydrocholesterol  



OrofaciodigitalOrofaciodigital  syndrome, type IIsyndrome, type II  

  

 MohrMohr  syndromesyndrome  

-- MedialMedial  cleftcleft  ofof  upperupper  liplip  

-- micrognathiamicrognathia  

-- CleftCleft  andand  lobationlobation  ofof    tonguetongue,,  

-- hypertelorismhypertelorism  

-- BilateralBilateral  postaxialpostaxial  hexadactylyhexadactyly  ofof  handshands, , 
bilateralbilateral  polysyndaktylypolysyndaktyly  ofof  halluxhallux  

  



MeckelMeckel--Gruber syndromeGruber syndrome  

-- microcephalymicrocephaly, , encephaloceleencephalocele  

-- MicrophtalmiaMicrophtalmia  

-- CleftCleft  lip lip andand//oror  palatepalate  

-- CongenitalCongenital  defectdefect  ofof  heartheart  

-- PostaxialPostaxial  polydactylypolydactyly  

-- PolycysticPolycystic  kidneyskidneys  

A A lethallethal  disorderdisorder, , withwith  deathdeath  occuringoccuring  in in thethe  
perinatalperinatal  periodperiod  

Heterogenity:loc.17q21Heterogenity:loc.17q21--24,11q13 24,11q13 andand  8q248q24  

  

  



  XX--linkedlinked  hereditaryhereditary  syndromessyndromes  withwith  CLPCLP  

 OrofaciodigitalOrofaciodigital  syndrome, type Isyndrome, type I  

 OtopalatodigitalOtopalatodigital  syndromesyndrome  

 IsolatedIsolated  XX--linkedlinked  cleftcleft  ofof  palatepalate  withwith  
ankyloglossiaankyloglossia  



OrofaciodigialOrofaciodigial  syndrome,type Isyndrome,type I  

 PapillonPapillon--LéageLéage--PsaumePsaume  syndromesyndrome  
  

-- HyperplasiaHyperplasia  ofof  fraenulumfraenulum  
-- Multiply Multiply lobulatedlobulated  tonguetongue  
-- HypoplasiaHypoplasia  ofof  laterallateral  nasalnasal  cartilagescartilages  
-- MedialMedial  pseudocleftpseudocleft  ofof  upperupper  liplip  
-- AsymetricalAsymetrical  cleftcleft  ofof  palatepalate  
-- VariableVariable    malformationmalformation  ofof  digitsdigits  
-- ModerateModerate    mentalmental  retardationretardation  



OtopalatodigitalOtopalatodigital  syndromesyndrome  

 Type IType I  
-- A A characteristikcharacteristik  faceface(prominent (prominent supraorbitalsupraorbital  archesarches, , joinedjoined  

eyebrowseyebrows,,antimongoloidantimongoloid  positionposition  ofof    eyeeye  slitsslits, , hypertelorismhypertelorism, a , a 
broadbroad  andand  flatflat  rootroot  ofof  thethe  nose)nose)  

-- CleftCleft  palatepalate  

-- ConductiveConductive  hearinghearing  lossloss  

-- MentalMental  retardationretardation  

-- SomaticSomatic  retardationretardation  

 Type IIType II  
--        + + otherother  multiple multiple skeletalskeletal  anomaliesanomalies  

  

  

  



Cleft palate and ankyloglossia 

 
 X-linked inheritance 

- Cleft of uvula- heterozygot female 

- Incomplet cleft of palate 

- Incompetention of palate 

- ankyloglossia 

 

 

 



Craniosynostoses 



CraniosynostosesCraniosynostoses  

 PrematurePremature  closingclosing  ofof  cranialcranial  suturessutures  

 This early fusion affects the shape of the head This early fusion affects the shape of the head 
and face.and face.  

 differentdifferent  patternspatterns  ofof  growthgrowth  ofof  thethe  skullskull  includeinclude: :   

trigonocephalytrigonocephaly  ((fusionfusion  ofof  thethe  metopicmetopic  suturesuture), ),   

brachycephalybrachycephaly  ((fusionfusion  ofof  thethe  coronalcoronal  suturesuture))  

dolichocephalydolichocephaly  ((fusionfusion  ofof  thethe  sagittalsagittal  suturesuture))  

plagiocephalyplagiocephaly  ((unilateralunilateral  prematurepremature  closureclosure  ofof  lambdoidlambdoid  
andand  coronalcoronal  suturessutures))  

turicephalyturicephaly((fusionfusion  ofof  coronalcoronal  andand  lambdoidallambdoidal  suturessutures))  

  

http://en.wikipedia.org/wiki/Trigonocephaly
http://en.wikipedia.org/wiki/Metopic_suture
http://en.wikipedia.org/wiki/Metopic_suture
http://en.wikipedia.org/wiki/Metopic_suture
http://en.wikipedia.org/wiki/Brachycephaly
http://en.wikipedia.org/wiki/Dolichocephaly
http://en.wikipedia.org/wiki/Sagittal_suture
http://en.wikipedia.org/wiki/Sagittal_suture
http://en.wikipedia.org/wiki/Sagittal_suture
http://en.wikipedia.org/wiki/Plagiocephaly
http://en.wikipedia.org/wiki/Lambdoid
http://en.wikipedia.org/wiki/Coronal_suture
http://en.wikipedia.org/wiki/Coronal_suture
http://en.wikipedia.org/wiki/Coronal_suture
http://en.wikipedia.org/wiki/Coronal_suture
http://en.wikipedia.org/wiki/Lambdoidal_suture
http://en.wikipedia.org/wiki/Lambdoidal_suture
http://en.wikipedia.org/wiki/Lambdoidal_suture


CraniosynostosesCraniosynostoses  

 HeterogenousHeterogenous  groupgroup  etiologicallyetiologically  andand  
pathogeneticallypathogenetically  

 IsolatedIsolated    oror  part part ofof  syndrome syndrome unitsunits  

  

 SyndromicSyndromic--  AD inheritance in most caseAD inheritance in most case  

  

  



ApertApert  syndromesyndrome  

 AD inheritanceAD inheritance  

 turribrachycephalyturribrachycephaly  

 HypoplasiaHypoplasia  ofof  thethe  centralcentral  part part ofof  thethe  faceface, ,   

 MentalMental    defectdefect--  varyingvarying  degreedegree( ( alsoalso  
normalnormal  intelligenceintelligence))  

 GloveGlove--likelike  asymetricalasymetrical  fusionfusion  ofof  fingersfingers  
andand  toestoes  

 MutationMutation  in FGFR2 genein FGFR2 gene  



CrouzonCrouzon  syndromesyndrome  

 AD inheritanceAD inheritance  

 CraniosynostosisCraniosynostosis  ofof  coronalcoronal,,sagitalsagital  andand  
lambdoidlambdoid  suturessutures  

   parrotparrot--likelike  nosenose  

   hypoplastichypoplastic  maxillamaxilla  

   exoftalmus, exoftalmus, shallowshallow  orbitsorbits  

 impressionesimpressiones  gyrorumgyrorum  

 MutationsMutations  in FGFR2 in FGFR2 andand  FGFR3 geneFGFR3 gene  

  



PfeifferPfeiffer  syndromesyndrome  

 AD inheritanceAD inheritance  

 BrachycephalyBrachycephaly,,plagiocephalyplagiocephaly  

 HypoplasiaHypoplasia  ofof  medialmedial  part part ofof  faceface  

 ExophtalmusExophtalmus  

   skin skin syndactylysyndactyly  ofof  fingersfingers  

 MedialMedial  deviationdeviation  ofof  thumbsthumbs  

 MutationMutation  in FGFR1 genein FGFR1 gene  



SeathreSeathre--ChotzenChotzen  syndromesyndrome  

 AD inheritanceAD inheritance  

 BrachycephalyBrachycephaly  

 HypoplasticHypoplastic  maxillamaxilla  

 FacialFacial  asymetryasymetry  

 SyndactylySyndactyly, , halluxhallux  valgusvalgus, , brachydactylybrachydactyly  

 MutationMutation  in TWIST genein TWIST gene  



CarpenterCarpenter  syndromesyndrome  

 AR inheritanceAR inheritance  

 BrachycephalyBrachycephaly  

 MidfaceMidface  hypopalsiahypopalsia    

 hypertelorismhypertelorism, , flatflat  nasalnasal  bridgebridge  

 ObesityObesity  

 MentalMental  retardationretardation  

 BrachydactylyBrachydactyly, , postaxialpostaxial  polydactylypolydactyly, , clinodaltylyclinodaltyly, , 
syndaktylysyndaktyly, , camptodactylycamptodactyly  

 LocusLocus  6p116p11  



CraniofacialCraniofacial  syndromessyndromes  



  
GoldenharGoldenhar  syndrome syndrome   

  
 HypoplasticHypoplastic  faceface( ( oftenoften  unilateralunilateral) )   

 ColobomasColobomas  ofof  upperupper  eyelidseyelids  

 EpibulbarEpibulbar  dermoidsdermoids  

 RudimentaryRudimentary  auriclesauricles    

 AccesoryAccesory  auricularauricular  apendagesapendages  

   macrostomiamacrostomia  

 VertebralVertebral  anomaliesanomalies    

 Inheritance : Inheritance : polygenicpolygenic, AD, AR , AD, AR   

  



TreacherTreacher  CollinsCollins  syndromesyndrome  

 AntimongoloidAntimongoloid  slantslant  ofof  palpebralpalpebral  fissuresfissures  

   colobomascolobomas  ofof  thethe    lowerlower  eyelidseyelids,,  

 Partial absence of lower eyelashes Partial absence of lower eyelashes   

   macrostomiamacrostomia, , microgeniamicrogenia,,  

   rudimentaryrudimentary  auriclesauricles,,conductiveconductive  hearinghearing  
lossloss      

   inheritance AD, inheritance AD, withwith  variablevariable  expressivityexpressivity  

 TCOF1 gene(5q32) TCOF1 gene(5q32)   

  



  
HallermannHallermann--StreiffStreiff  syndromesyndrome  

  
OculomandibulodyscraniaOculomandibulodyscrania  

 DyscraniaDyscrania  withwith  hypotrichosishypotrichosis  

 AnomaliesAnomalies  ofof  thethe  faceface  , , especiallyespecially  ofof  thethe  
eyeeye((microftalmiamicroftalmia, , colobomascolobomas, , strabismstrabism  
catharactacatharacta))  

 DentalDental  anomaliesanomalies--  congenitalcongenital  teethteeth, , 
supernumerarysupernumerary  teethteeth, , maloclusionmaloclusion  etcetc..  

 SomaticSomatic  retardationretardation  

 AD,AR,AD,AR,heterogeniaheterogenia, , sporadicsporadic  in most casein most case  



OrofaciodigitalOrofaciodigital  syndromesyndrome  

 DysmorphicDysmorphic  faceface  
 Oral Oral symptomssymptoms( CLP, ( CLP, hyperplastichyperplastic  fraenulumfraenulum,multiply ,multiply 

lobulatedlobulated  tonguetongue))  

 Digital Digital anomaliesanomalies( ( brachydacktylybrachydacktyly,,syndactylysyndactyly,,polydactylypolydactyly,,  

      clinodactylyclinodactyly))  

 HeterogeniaHeterogenia, 8 , 8 typestypes  

Type I : XDType I : XD  

Type IIType II--VI: ARVI: AR  

Typ VIII: XRTyp VIII: XR  

Typ VII: AD/XDTyp VII: AD/XD  

  



OculodentodigitalOculodentodigital  syndromesyndrome  

 narrownarrow  nose nose withwith  hypoplastichypoplastic  wingswings  andand  thinthin  nostrilsnostrils,,  

   microcorneamicrocornea  withwith  iridialiridial  anomaliesanomalies,,  

   syndactylysyndactyly  andand//oror  camptodaktylycamptodaktyly  ofof  postaxialpostaxial  digitsdigits, , 
hypoplastichypoplastic//aplasticaplastic  middlemiddle  phalanxphalanx  ofof  thethe  fithfith  toetoe  

 HypoplasiaHypoplasia  ofof  enamelenamel  

 Inheritance AD, Inheritance AD, withwith  as much 50%as much 50%ofof  thethe  casescases  on on thethe  
basis basis ofof  newnew  mutationsmutations  



FrontonasalFrontonasal  dysplasiadysplasia  

 MedianMedian  cleftcleft  faceface  syndromesyndrome  

 HypertelorismHypertelorism  

 brachycephalybrachycephaly, prominent , prominent foreheadforehead  witwit  a a broadbroad  ridgeridge  ofof  
nosenose  

 SagitallySagitally  linedlined  upup  to to cleftcleft  nose(nose(oftenoften  frontalfrontal  craniumcranium  
bifidumbifidum  occultumoccultum  andand//oror  medialmedial  cleftcleft  ofof  thethe  faceface))  

 WidelyWidely  openedopened  fontanellefontanelle,sutura ,sutura metopicametopica  ,,synostosissynostosis  ofof  
coronalcoronal  suturessutures  

 FacialFacial  asymetryasymetry, , highhigh  palatepalate, , diastematousdiastematous  teethteeth..  

   SporadicSporadic  mostlymostly, , bothboth  AD AD oror  AR inheritance has AR inheritance has beenbeen  
reportedreported  

 Prevalence Prevalence ofof  femalefemale  6:1.6:1.  


