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PERIODONTALLIGAMENT(PDL)
Theperiodontium isdefinedasthosetissuessupportingandinvestingthetooth
andconsistofcementum ,periodontalligament,bonetheliningalveolus(socket)
andthatparttheofgingivalfacingthetooth.
PERIODONTALLIGAMENT(PDL)
defineasisthedensefibrousconnectivetissuethatoccupiestheperiodontalspace
betweentherootofthetoothandboneformingthesocketwall.
Rangesinthicknessbetween0.15and0.38mm andisthinnestinthemiddleportion
oftheroot.
OriginandDevelopmentOfPeriodontalligament

PDLisderivedfrom thedentalfolliclethatenvelopsthedevelopingtoothgerm.
SomedelicatefiberbundlesoftheformingPDLappearasrootformationbegins.
Theinnermostcellsneartheformingrootdifferentiateintocementoblastsandlay
downcementum,whiletheoutermostcellsdifferentiateintoosteoblastsandfurnish
theliningofthebonysocket.Themorecentrallylocatedcellsaredifferentiatedinto
fibroblastswhichsynthesizethefibersandthegroundsubstanceofthePDL.The
fibersofthePDLbecomeembeddedinnewlydevelopedcementum andalveolar
bone(Sharpey’sfibers).

Histologicalstructureoftheperiodontalligament

ThePDLconsistoffibers,cells,groundsubstance,andotherstructures
suchasbloodvesselsandnerves.

A.fibersoftheperiodontalligament

(1)Collagenfibers

Collagenoftheperiodontalligament

■TheperiodontalcollagenismostlytypeI,collagenTypeIIIcollagen(about20%).

■Much of the collagen is gathered together to form bundles which are

approximately5µm indiameter.

■Thesebundlesaretermedtheprincipalfibersoftheperiodontalligament.



■Theprincipalfibersappearmorenumerousattheirattachmentstocementum

thanatthealveolarbone.

Theprincipalfibersoftheperiodontalligamentwhichareembeddedincementum

andintheboneliningthetoothsocketaretermedSharpey’sfibers.

Thehorizontallinesintheboneandcementum representtheSharpey’sfibers.

Theprincipalfibers:Theyareformedofcollagenbundles,whicharewavyincourse

andarearrangedinthreegroups

a)Gingivalfibers:

1-Dento-gingivalfibers:-2-Alveolo-gingivalgroup:3-Circulargroup:4-Dento-
periostealfibers.

b)Thetransseptalligament:Itconnectstwoadjacentteeth.Theligamentrunsfrom
thecementum ofonetoothoverthecrestofthealveolustothecementum ofthe
adjacenttooth.

Function:Resistsmesialanddistaltoothseparation.

c)Thealveolodentalligament:

1-Alveolarcrestgroup:attachedtothecementum justbelowthecementenamel
junctionandrunningdownwardandoutwardtoinsertintotherim ofthealveolus.

Function:resistsverticalandintrusiveforces.

2-Horizontalgroup:justapicaltotheAlveolarcrestgroupandrunningatright
anglestothelongaxisofthetoothfrom cementum tobonejustbelowtheAlveolar
crest

Function:resistshorizontalandtippingforces.

3-Obliquegroup:themostnumerousinthepdlandrunningfrom thecementum in
an

obliquedirectiontoinsertintobonecoronally.

Function:Performsthemainsupportofthetoothagainstmasticatory
forces.*Resistsverticalandintrusiveforces.

4-Apicalgroup:Thebundlesradiatingfrom thecementum aroundtheapexofthe



roottotheboneformingthebaseofthesocket.

Function:resistsverticalforce.

5-Interradiculargroup:foundonlybetweentherootsofthemultirootedteeth.And
runningfrom cementum intotheboneformingthecrestoftheinterradicular
septum.

Function:resistsverticalandlateralforces.

(2)Oxytalanfibers

Theoxytalanfibersareoftenterminatearoundbloodvessels.

Theoxytalanfibersvaryinsizefrom 0.5-2.5mm indiameterandconstitutenomore

thanabout3%oftheextracellularfibercomposition.Theyneedspecialstainstobe

demonstratedTheseareelasticfibersrunin obliquedirectiononeendbeing

embeddedinboneorcementum andtheotherinthewallofbloodvessels.Atthe

apicalregiontheyform acomplexnetwork.

Functionhasnotbeendeterminedfullytheyarethoughtto1.regulatevascularflow

inrelationtotoothfunctionbecausetheyareelastic,2.supportthebloodsvesselsin

theperiodontalligament.3-Helpfibroblastsmigration.

B.Thecellsofperiodontalligamentare

1.SyntheticCellsa) Fibroblastsb) Osteoblasts c)Cementoblasts

2.ResorptiveCellsa) Osteoclastsb) Cementoclastsc) Fibroblasts

3.Undifferentiatedmesenchymalcells(ProgenitorCells)

4.EpithelialCellrestsofmalassez

5.ConnectiveTissuecells

a)Mastcellsb)Macrophages

（1） Syntheticcells:

a)Fibroblastscells



Periodontalfibroblasts,beingactivecells,havelownuclear-cytoplasmicratios,and

eachnucleuscontainsoneormoreprominentnucleoli.

Fibroblastsarethemostcommoncellsinperiodontalligament.Theyconstitute

about65%oftotalpopulation.

Theyappearasovoidorelongatedcellswithpseudopodialikeprocess.

Theyareusuallyfoundparalleltocollagenfibers.

Functiontheyhelpinsynthesisandresorptionofextracellularconnectivetissue.

b)Osteoblastscells

Alayerofosteoblastsliningthealveolarbone.

Theyareboneformingcells.

C)Cementoblastscells

Theyhelpinformationofcementum.

（2） Resorptivecells

a)Cementoclastscells

Ascementum notremodelthesecellsarenotnormallyfoundinligment.Thesecell

occuronlyincertainpathologicalconditions,duringresorptionofdeciduousteeth

andduringorthodontictherapy.

b)Osteoclastscells

Theyareboneresorbingcell.AnincreaseinnumberofOsteoclastsareseenwhere

boneisundergoingactiveresorption.

(3)Undifferentiatedmesenchymalcells(Progenitorcells)

Canundergomitoticdivision,Candifferentiatetodifferenttypesofcells,havesmall,

closed-facenucleus,littleamountofcytoplasm,foundclosetobloodvessels.

(4)EpithelialrestofMalassez’sthesegroupsofepithelialcellsbecomelocatedin



thematurePDLafterthedisintegrationofHertwigepithelialrootsheathduringthe

formationoftheroot.

(5)Connectivecells

Defencecells:Mastcells,Macrophagesthatderivedfrom monocytesarepresentin

ligament.

C.Groundsubstance

Thegroundsubstanceisananamorphousbackgroundmaterialthatbindstissue

andfluids.itconsistsmainlyofproteinsandpolysaccharides.groundsubstance

containsabout70%water.Allcomponentsoftheperiodontalligamentground

substancearepresumedtobesecretedbyfibroblasts.Thegroundsubstanceis

thoughttohavemanyimportantfunctions:1.helpsintransportingionandwater

bringandexchangeandalsohelpsincarringthewastproductsfrom celltoblood

vessels,2.controlofcollagenfibrillogenesisandfiberorientation.

D.Interstitialtissue

theyarefoundbetweenthefibersofthePDL

Theyareareasthatcontainsomeofthebloodvessels,lymphatic,andnerves.They

surroundedbylooseC.T

E.Bloodvessels

Thebloodvesselstravelfrom apicaltoocclusal.

Mainbloodsupplyisfrom superiorandinferioralveolararteries.Thebloodvessels

arederivedfrom thefollowing:

1.Branchesfrom apicalvessels:vesselsthatsupplythedentalpulp.

2.Branchesfrom intra-alveolarvessels:-Vesselsrunhorizontallyandpenetratethe

alveolarbonetoenterintotheperiodontalligament

3.Branchesfrom gingivalvessels:-Thearteriolesandcapillariesramifyandform a

richnetwork.Richvascularplexusisfoundattheapexandincervicalpartof

ligament..

Adensevenousnetworkisparticularlyprominentaroundtheapexofthealveolus. 



F.Lymphatics 

Anetworkoflymphaticvesselsfollowingthepathofthebloodvesselsprovidesthe

lymphdrainageoftheperiodontalligament.

G.Nervesofperiodontalligament

Thenervesarethebranchesofsecondandthirddivisionoffifthcranialnerve

(trigeminalnerve)and follow samepath asblood vessels.Thesenervefibers

providesenseoftouch,pressure,painandproprioceptionduringmastication.The

nervefibersenteringtheperiodontalligamentarederivedfrom twosources.Some

nervebundlesenterneartherootapexandpassupthroughtheperiodontalligament.

Othersenterthemiddleandcervicalportionsoftheligamentasfinerbranches

throughopeninginthealveolarwalls.Periodontalnervefibersarebothmyelinated

andunmyelinated.

Functionsofperiodontalligament

1.Supportivefunction

byattachingthetoothtothesurroundingalveolarboneproper. Thisfunctionis
mediatedprimarilybytheprincipalfibersoftheperiodontalligamentthatform a
strongfibrousunionbetweentherootcementum andthebone. Theperiodontal
ligamentalsoservesasashock-absorberbymechanismsthatprovideresistanceto
lightaswellasheavyforces. Lightforcesarecushionedbyintravascularfluidthat
isforcedoutofthebloodvessels. Moderateforcesarealsoabsorbedbyextra
vasculartissuefluidthatisforcedoutoftheperiodontalligamentspaceintothe
adjacentmarrow spaces. Theheavierforcesaretakenupbytheprincipalfibers.
Bloodvesselsandallthecomponentsoftheligamentacttogetherasahydaulic
damperorshockabsorberwith the ground substance and the tissue fluid. the
groundsubstancepresentbetweenthefibersofpdlisrichinwatercontentand
thereforeadduptothesupport.

2.Remodelingfunction

byprovidingcellsthatareabletoform aswellasresorballthetissuesthatmakeup



theattachmentapparatus,i.e.bone,cementum and theperiodontalligament 
Undifferentiated ectomesenchymalcells,located around blood vessels,can
differentiateinto thespecialized cellsthatform bone(osteoblasts),cementum
(cementoblasts),and connective tissue fibers(fibroblasts).and resorbing cells
(osteoclastsandcementoclast).

3-Sensoryfunction:Theperiodontalligamentprovidesanexcellentproprioceptive
mechanism whichhelpsinestimatingtheamountofpressureon masticationand
elicitseventhemildestforceactinguponatooth.

4-Nutritivefunction:Thebloodvesselsintheperiodontalligamenthasagoodblood
supplywhichprovidenutrientforcellsoftheligament.

5-Protective function The protective function ofthe periodontalligamentis
achievedby:

a-Theprincipalfibers.b-Thebloodvessels.c-Thenerves.

a-Theprincipalfibers:Thearrangementofthefiberbundlesinthedifferentgroups
iswelladaptedtofulfillthefunctionsoftheperiodontalligament.Thealveolodental
ligamenttransformsthemasticatorypressureexertedonthetoothintotensionor
tractiononthecementum andbone.Iftheexertedforceonatoothistransmittedas
pressurethiswillleadtodifferentiationofosteoclastsinthepressureareaand
resorptionofbone.

b-Thebloodvessels:Thecapillariesform arichnetwork,theyarearrangedinform
ofacoilandattachedtoboneandcementum throughtheoxytalanfibers.This
arrangementmakesitpossiblewhenpressureisexertedonthetooth,theblood
doesnotescapeimmediatelyfrom thecapillariesandthusbufferingthepressure
actionbeforeitreachesthebone.Thebehaviorofthebloodinthecapillariesmaybe
simulatedtoahydraulicbrake

c-Thenerves:Byitsmechanoreceptorsnerves.

Clinicalconsiderations

1.Theligamentisthickerinfunctioningthaninnon-functioningteeth,andinareas
oftensionthaninareasofcompression .

2.Excessiveforcescancauselocalizednecrosis(celldeath)oftheligamentby
cuttingoffthenormalbloodsupplytothecells.Thissituationimmediatelyresultsin
stoppageofremodelingattheaffectedsite. Therefore,orthodontictooth
movementisnolongerpossible. Repairoccursviaemigrationofcellsfrom
adjoiningvitalperiodontalligament. 



Intheeventtheligamentcontinuityisnotrestored,localizedresorptionand
ankylosismayoccur.

3.Accidentallyexfoliatedteethcanbereplanted. Complicationsincludeexternal
rootresorptionandankylosismayoccureifportionsoftheligamentare
permanentlydamaged.Thesecanbeminimizedbyavoidingexcessivehandlingof
thetornligamentpriortoreplantation.

TheAgeChangesofperiodontalligament

*Theperiodontalligamentthroughagingshowsvasuclarity,cellularity,thickness.

*Itmaycontaincementicles.


