
AlRasheedCollegeofDentistry
OralHistology

Dr.OmarFaridhFawzi
Lecture 16

1

Eruptionsofteeth

Eruptionofteethgenerallyreferstoemergenceorappearanceofteethin
theoralcavity.Inawidercontextitreferstomovementofteethintheoral
cavityfrom itsdevelopmentalpositionwithinthejawstoitsfunctional
positionintheoralcavityandmaintenanceofthispositionthroughoutlife.

However,eruption is only partoftotalpattern ofphysiologic tooth
movement,as teeth also undergo complex movements related to
maintainingtheirpositioninthegrowingjawsandcompensatingfor.

Typesofphysiologicteethmovements:

1.Axialorverticalmovement-primaryeruptionmovementalongthe
axisoftooth.

2.Drifting-itisabodilymovementinadirectionperpendiculartothe
longaxisoftoothlike:A-Mesialdrift.,B-Distaldrift.

3.Torsion-itisarotatorymovementaroundthelongitudinalaxisof
tooth.

4.Tipping-movementaroundthetransverseaxisoftoothiscalled
tipping.

Phasesoftoothmovements:

1.Preemptivetoothmovement

2.Eruptivetoothmovement

3.Posteruptivetoothmovement

Superimposed on these movements is the replacementofthe entire
deciduousdentitionbythepermanentdentition.

Pre-eruptivetoothmovement:

Thesearethemovementsmadebyboththedeciduousandpermanent
toothgermswithinthetissuesofjawsbeforetheybeguntoerupt.
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Thesemovementsoccurinassociationwithgrowthofthejaws,andwhen
deciduousteethfirstdifferentiate,thereisagoodspacebetweenthem.
Thisspaceisutilizedwiththegrowthoftoothgerms,whichismorethan
thegrowthofboneandthus,crowdingoccursintheincisorsandcanine
region.A lengtheningofthejaws,whichpermitsthedeciduoussecond
molarstoothgermstomovebackwardandtheanteriorgermstomove
forwardgradually,reducethiscrowding.

Atthesametimethetoothgermsaremovingbodilyoutwardandupward
(ordownwardintheupperjaw)withtheincreasinglengthandwidthand
heightofthejaws.

Inthebeginningthepermanentanteriortoothgermsdeveloponthelingual
aspectoftheirdeciduouspredecessorsinthesamebonycrypt.Then,as
jawsdevelop,the tooth germ shiftsfrom thisposition and occupya
positionintheirownbonycrypts.Thesechangesintherelativepositionare
basically because of growth of the permanent tooth and eruptive
movementofdeciduoustooth.

Thebonycryptremodelsaccordingtothemovementsofdevelopingtooth,
thuspre-eruptivemovementsofteethareacombinationoftwofactorsand
arereflectedinthepatternsofboneremodelingwithinthecryptwall
(developingbonesocket),thesefactorsare:

a)Totalbodilymovementofthetoothgerm:Forexample,duringbodily
movementin a mesialdirection,bone resorption byosteoclasts
occursonthemesialsurfaceofthecryptwall,andbonedeposition
occursbyosteoblastsonthedistalwallasafilling-inprocess.

b)Eccentricgrowth:Inwhichonepartofthetoothgerm remainsfixed
whiletherestcontinuestogrow,leadingtoa·changeinthecenterof
thetoothgerm.Duringeccentricgrowth,onlybonyresorptionoccurs,
thusalteringtheshapeofthecrypttoaccommodatethealtering
shapeofthetoothgerm.

Eruptivetoothmovement:

The mechanisms oferuption fordeciduous and permanentteeth are
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similar,resultingintheaxialorocclusalmovementofthetoothfrom its
developmentalpositionwithinthejawtoitsfinalfunctionalpositioninthe
occlusalplane.Fourmajoreventsoccurduringeruptivemovement,which
are:

a)Rootformationoccurs,requiringspacefortheelongationoftheroot.
Epithelialrootsheathproliferationisthefirststepinrootformation,
whichintimecausestheinitiationofrootdentinandformationof
pulpaltissueoftheformingroot.Fibroustissueofsurroundingdental
folliclealsoincreaseasaresultofrootformation.

b)Movementisthesecondstepoferuptingtooth.Thisactionoccurs
incisallyorocclusallythroughthebonycryptofthejawstoreachthe
oralmucosa.Thismovementisduetoaneedfortheelongating
rootstohavespacetoform.Thereduceenamelepith.coveringthe
enamelnextcontactandfusestheoralepith.andthengivesrisetoa
thinepith.layeroverlyingtheeruptingcrown.

c)Penetrationofthecrowntip'sthroughthefusedepith.layeristhe
nextstep.Thisactionallowsentranceoftheenamelintotheoral
cavity.

d)Intraoralocclusalorincisalmovementoftheeruptingtooth
continuesuntilclinicalcontactwiththeopposingcrownoccurs.The
crownmovesfartherthroughthemucosacausingagradualexposure
ofmorecrownsurface,withanincreasinglyapicalshiftofthe
attachmentepith.

Possiblecausesoftootheruption:

Althoughallthefactorsassociatedwithtootheruptionarenotyetknown,
thefollowingsmaybethepossiblecausesoftootheruption:

1-Rootgrowth and pulpalpressure.,2-Bone remodeling.,3-Vascular
pressureinperiapicalarea.,4-Periodontalligamenttraction.,5-Enzymatic
degradations.,6-Endocrineinfluence.

Histologicalchangesintissuesduringeruptivemovement:



AlRasheedCollegeofDentistry
OralHistology

Dr.OmarFaridhFawzi
Lecture 16

4

Theeruptivetoothmovementischaracterizedbysignificanthistological
changes thattake place in the tissues overlying,surrounding,and
underlyingtheeruptingteeth.

Overlyingtheteeth:

Thedentalfolliclebecomesaltered,formingapathwayfortheerupting
teeth.TherefirstappearsazoneofdegeneratingC.T.fibersandcells
immediatelyoverlying theteeth.During thisprocess,B.V.decreasein
numberand N.F.breakinto piecesand degenerate.Thetissuespace
overlyingtheteethbecomesvisibleasaninvertedtriangulararea,knownas
eruptivepathway(gubernacularcanal).Intheperipheryofthiszone,the
follicularfibers,regardedasthegubernacularcord,aredirectedtowardthe
mucosa,andthiscordguidetheteethineruptivemovement.

Macrophages appearin the softtissue;these cells release hydrolytic
enzymesthataidinthedestructionoftissuesandlossofB.V.Osteoclasts
arefoundalongthebordersoftheresorptiveboneoverlyingtheteethand
thislossofbonekeepsspaceduringeruptivemovement.

Surroundingtheteeth:

Thetissuesaroundtheteethchangefrom delicatefiberslyingparallelto
thetoothsurfacetobundlesoffibersattachedtothetoothsurfaceand
extendtowardtheperiodontium.ThefirstF.toappeararethoseinthe
cervicalarea asrootformation begins.Astherootelongatesfurther,
bundlesofF.appearonthetoothsurface.Fibroblastsareactivecellsinthe
formation and degradation ofthecollagen F.With tooth eruption,the
alveolarboneofthecryptincreasesinheighttoaccommodatetheforming
root.Aftertheteethattainfunctionalocclusion,theF.gainstheirmature
orientation.

Specialfibroblastshavebeenreportedintheperiodontium oferupting
teethcalledmyofibroblastshavecontractileproperties.Duringeruption,
collagenF.formationandturnoverareveryrapid,occurringwithin24hours.
Thismechanism enablesF.toattachandreleaseandreattachinrapid
succession.Gradually,theF.organize,increasinginnumberanddensityas
thetootheruptsintheoralcavity.B.V.thenbecomemoreprominentinthe
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developingligamentandthenadditionalpressureontheeruptingtooth.

Underlyingtheteeth:

Asthecrownofthetoothbeginstoerupt,itgraduallymovesocclusally,
providingspaceunderlyingthetoothfortheroottolengthen.Fibroblasts
appearingreatnumberinfundusarea(boneenclosingtheapexofthe
tooth root),and bone trabeculae form a network,orbonyladderlike
arrangement,atthe tooth apex,which believed to fillthe space and
compensatefortheeruptivemovementsoftheteeth.Densebonethen
formsaroundthetoothapex,andbundlesoffibersattachtotheapical
cementum andthealveolarbone(apicalgroupfibersofPDL)tofurther
supporttheteeth.

Posteruptivetoothmovement:

Thisfakesplaceaftertheteethareinfunctionandcontinuesaslongasthe
teetharepresentinthemouth.Duringthisperiodofrootcompletion,there
isacompensatingincreaseintheheightofthealveolarprocess.The
alveolarplatesresorbedtoadjustforformationoftheroottipapex.The
rootcanalnarrowsasaresultofroottipmaturation,atwhichtimeapical
fibersdeveloptohelpcushiontheforcesofocclusalimpact.The

Posteruptivetoothmovementoccurto:

a)Movements to accommodate the growing jaws.Mostly occurs
between14and18yearsbyformationofnew boneatthealveolar
crestandbaseofsockettokeeppacewitincreasingheightofjaws.

b)Movements to compensate for continued occlusal wear.
Compensation primarily occurs by continuous deposition of
cementum aroundtheapexofthetooth.However,thisdeposition
occursonlyaftertoothmoves.Similartoeruptivetoothmovement.

c)Movementstoaccommodateinterproximalwear.Compensatedby
mesialorapproximaldrift.Mesialdriftisthelateralbodilymovement
ofteethonbothsidesofthemouth.Veryimportantinorthodontics.

Clinicalsituations:Theteethwhicharedirectlyattachedtothebone(tooth
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ankylosis)do notundergo posteruptive movementand lie below the
occlusallevel.Theyare called submerged teeth.Localand systemic
factors influence the rate oferuption.Impaction ofthird molars and
delayederuptionarecommonlyseenindentalpracticewhilepremature
eruptionandnatalteetharerarelyseen.


