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                  ABSTRACT

Noncarious Noncarious Noncarious Noncarious cervical cervical cervical cervical lesions lesions lesions lesions in in in in adultsadultsadultsadults

Prevalence Prevalence Prevalence Prevalence and and and and occlusal occlusal occlusal occlusal wear wear wear wear facets facets facets facets 

JJJuuunnnggg,,,DDDaaa---UUUnnn,,,DDD...DDD...SSS...,,,MMM...SSS...DDD...
AAAdddvvviiisssooorrr:::PPPrrrooofff...CCChhhuuunnnggg,,,CCChhhaaaeee---HHHeeeooonnn,,,DDD...DDD...SSS...,,,MMM...SSS...DDD...,,,PPPhhh...DDD...
DDDeeepppaaarrrtttmmmeeennntttooofffDDDeeennntttiiissstttrrryyy,,,
GGGrrraaaddduuuaaattteeeSSSccchhhoooooolllooofffCCChhhooosssuuunnnUUUnnniiivvveeerrrsssiiitttyyy

BBBaaaccckkkgggrrrooouuunnnddd...Thefactorsthatinducetheformationofnoncariouslesionsare
nonunderstoodfully,particularlythosethatarerelatedtoocclusalaspects.
Thisstudy wasevaluated theprevalenceofnoncariouscervicallesionsin
adultsandtheirassosicationwithocclusalaspects.
MMMeeettthhhooodddsss...Thisstudyexamined70people(35menand35women)aged25to
45yearstodeterminethepresenceandtypeofnoncariouscervicallesions,
wearfacets,toothcontactsinmaximalintercuspalposition,andlateraland
protrusivemovements.Theassessmentinvolvedaquestionnaireandclinical
examination.
RRReeesssuuullltttsss...Among theteeth thisstudy evaluated,17.23percenthadcervical
lesions,80.23percentofwhichhadwearfacet(P<.01).Thisstudyfounda
significantdifferencebetween theprevalenceofnoncariouslesionsandthe
presenceofwearfacets(P=.0484).
CCCooonnncccllluuusssiiiooonnn...Thestudyfoundthatcervicallesionswererelatedsignificantly
towearfacets.thesefindingsstrengthen evidencefortheroleofocclusal
forcesasanetiologicfactorfornoncariouslesions
KKKeeeyyywwwooorrrdddsss...Abfraction;cervicallesion;wearfacet;occlusion
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III...IIInnntttrrroooddduuuccctttiiiooonnn

Noncariouscervicallesionisthelossoftoothstructureatthecementoenamel
junctionorCEJ,levelthatisunrelatedtodentalcaries.
Theselesionscanaffecttoothsensitivity,plaqueretention,cariesincidence,
plaqueretention,cariesincidence,structuralintegrityandpulpalvitality.
Thenoncariouscervicallesionisbeingseenwithincreasingfrequencyand
presentsuniquechallengesforsuccessfulrestoration.
The loss ofcervicaltooth structure,in the absence ofcaries,has been
described by severaldifferentterms.Some authors describe these cervical
lesions as , ,
(NCLs),and .Manydescriptivearticlesoffer
opinions as to etiology and treatment modalities. Some authors have
implicated oralhygienepracticessuch astypeofdentifrice,siteofinitial
toothbrush/dentifriceapplication,bristlehardness,frequencyofbrushing,and
pressure applied.Also,some cross-sectionalepidemiologicalstudies have
proposedtoothbrushabrasion,includingmanyvariables,astheetiologicagent
intheformationofnoncariouscervicallesion.Othercross-sectionalstudies
propose chemicalerosion as the etiologic agent,citing cofactors including
salivary citrate content and occupational acid exposure.While hygiene
techniquesanderosionmayindeedbefactors,thepresenceofsuchlesions
located subgingivally suggests that other factors are involved in the
developmentofnoncarious cervicallesion.None ofthe above-mentioned
epidemiological studies reported observations of the subject's occlusal
relationshipsorwearpatterns.
In1991,Grippo2introducedanew category—abfraction—totheclassification
ofnoncariouscervicallesionstorefertothepathologicallossofdentalhard
tissue caused by biomechanicalforces.He concluded that such lesions
occurred owing toflexureofthetooth causedby occlusalforcesandthe
consequentfatigue ofenameland dentin distantfrom the pointofforce
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application.
Differenttypesoffunctionalandparafunctionalactivitiesthatoccurin the
mouth,suchaschewing andbruxing,significantlyinfluencetheruptureof
thetoothstructure.Whenatoothisloadedinthelongaxis,theforcesare
dissipatedwithminimalstressinthedentinorenamel.Ifthedirectionofthe
forceismovedlaterally,however,teethareflexedtowardbothsides.The
stresspatterninthesameareaischangedcontinuouslyfrom compressiveto
tensile,especially under-neath the enamel,since dentin appears to be
substantiallystrongerthanenamelwhenunderlateralforces.Thus,thecyclic
occurrenceofcompressionandtensionmayreachthefatiguelimitandlead
toruptureofthechemicalbondsbetweenthehydroxyapatitecrystals.6,8,16

Studiesoffiniteelement17,18 andphotoelasticmodels19 haveshownthatthe
loadappliedtotheinnerbuccalandlingualcuspalinclinesofamandibular
premolar(similartotheloadpatternofapersonwithbruxism duringlateral
excursions ofthe mandible)produced the higheststress in the cervical
region-1to 2millimetersabovethecementoenameljunction (CEJ)-with a
magnitudethatcouldinitiateenamelfracture.Despiteitsfundamentalrolein
theinitiationoftheprocess,occlusalloadingmaynotbetheprimaryfactor
intheformationofnoncariouscervicallesions.20-22

Attemptshavebeenmadetoevaluatetheincidenceandprevalenceofthis
typeoflesionindifferentpopulations.4,23,24

The age range ofstudy population samples is a matterofcontroversy.
Accordingtoonestudy,thehighertheagerangeofthegroupevaluated,the
higherthelesionprevalence.4Accordingtotheseauthors,themaxillaryteeth
mostcommonlyaffectedarethefirstpremolars,followedbythefirstmolars,
secondpremolarsandcanines.Asformandibularteeth,thefirstpremolars
againarethemostfrequentlyaffected,followedbythesecondpremolars,first
molarsandcanines.
Thecharacteristicsofnoncariouscervicallesions,with theirsharp angles,
wedgedshapesandfrequentsubgingivallocations,havenotbeenexplained
by theproposed theoriesto date.Yet,occlusaltraumaalonecannotfully
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explainthephenomenon,sinceevidenceindicatesthatmanyteethshow signs
oftraumaticocclusionbutdonotdevelopcervicallesions.Despitetheneed
forscientificconfirmation,theocclusaltraumaconceptiswell-accepted,since
itmayexplainthemorphologyandlocationofthelesions.11,27

Sincetheprevalenceofcervicallesionsisincreasing,identificationoftherisk
factors is key fordiagnosis,prevention and treatment.Therefore,in an
attempttoprovidefurtherclarificationonthisissue,weconductedthisstudy
to evaluate the prevalence of noncarious cervicallesions in a patient
population aged 25to45yearsand thelesions'association with occlusal
wearfacets.
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ⅡⅡⅡⅡ. . . . SUBJECTS SUBJECTS SUBJECTS SUBJECTS AND AND AND AND METHODSMETHODSMETHODSMETHODS

Thisstudyevaluated70people(35menand35women)aged25to45years.
Thisstudyobtainedinformedconsentfrom thesubjects.Theinclusioncriteria
forourstudy weretheabsenceofongoing orthodontictreatmentand the
presenceofallnaturalteethinbothdentalarchesandtheabsenceoftooth
mobility.
Thisstudyfirstaskedthesubjectstofilloutaneightitem questionnaireto
provideinformationthatmightberelatedtothetypeoflesionpresentinthe
teethweevaluated(Table1).

 Table 1. Form to fill out qqquuueeessstttiiiooonnnnnnaaaiiirrreeetttoooppprrrooovvviiidddeeeiiinnnfffooorrrmmmaaatttiiiooonnn

    

 QQQuuueeessstttiiiooonnnnnnaaaiiirrreee...

1. Do you have any parafunctional habit such as tooth            

    clenching or grinding, tongue biting, lip biting, gum        

    chewing, cheek biting, biting objects or nail biting?

2. Do you chew unilaterally?

3. Have you had orthodontic treatment?

4. Do you drink acidic beverages such as colas or orange         

   juice?

5. Do you have or have you had any regurgitation problem?

6. Do you have any health problems?

7. Have you taken any drug for long periods?

8. Do you regard yourself as a nervous person?
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Allofthesubjectsreceivedcompleteinformation onhow toanswerthese
questions.Aftertheycompletedthequestionnaire,thisstudyexaminedeach
subjectclinically with theaid ofdentalprobesand mirrorswith surface
reflection.
Thisstudy examined thebuccal,lingualand palatalaspectsofallofthe
teeth. Positionedthetipoftheprobeperpendiculartothetoothsurfaceand
inserted ittothebottom ofthegingivalsulcus,crossing theCEJup to
approximatelyone-halftheheightofthecorrespondingcusptip.Iftheprobe
was retained by some irregularity,considered the irregularity to be a
noncariouscervicallesionevenifitwaslocatedattheCEJ,sinceclinically
detectableirregularitiesinthisareamaycauseflexureofthetooth.3,5,15,27

Thisstudyexaminedthecervicallesionsandverifiedtheocclusalcontactsin
maximal intercuspal position (MIP) and during lateral and protrusive
movementswithaidofarticulationpaperandstudycast(Figures1and2).

A B
FFFiiiggguuurrreee111...AAA...CCCllliiinnniiicccaaalllvvviiieeewww ooofffnnnooonnncccaaarrriiiooouuusssccceeerrrvvviiicccaaalllllleeesssiiiooonnnsssooonnnttthhheeemmmaaaxxxiiillllllaaarrryyyllleeefffttt
fffiiirrrssstttaaannndddssseeecccooonnndddppprrreeemmmooolllaaarrrsssaaannndddttthhheeefffiiirrrssstttmmmooolllaaarrr...BBB...TTThhheeeoooccccccllluuusssaaalllvvviiieeewww ooofff
cccooonnntttaaaccctttsssiiinnnmmmaaaxxxiiimmmaaallliiinnnttteeerrrcccuuussspppaaalllpppooosssiiitttiiiooonnn(((MMMIIIPPP)))aaannndddwwwooorrrkkkiiinnngggmmmooovvveeemmmeeennnttt(((lllaaattteeerrraaalll
mmmooovvveeemmmeeennntttooofffttthhheeemmmaaannndddiiibbbllleeefffrrrooommm MMMIIIPPPtttooottthhheeeiiipppsssiiilllaaattteeerrraaalllsssiiidddeee)))...
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A B

FFFiiiggguuurrreee222...BBBuuuccccccaaalllaaannndddoooccccccllluuusssaaalllvvviiieeewwwsssooofffaaasssaaammmpppllleeecccaaasssttt...
NNNooottteeettthhheeeppprrreeessseeennnccceeeooofffccceeerrrvvviiicccaaalllllleeesssiiiooonnnsss(((AAA)))aaannndddwwweeeaaarrrfffaaaccceeetttsss(((BBB)))...

ThisstudyinvestigatedthepresenceofwearfacetsinallteethinMIPand
duringlateralandprotrusivemovements.Thus,thepresenceorabsenceof
wearfacetscouldberelatedtothepresenceorabsenceofnoncariouscervical
lesions.
Thisstudyperformedstatisticalanalysisusingthettest,Mann-Whitneytest
and χ2test.Thisstudyadopteda5percentlevelofsignificance.
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Ⅲ. RRREEESSSUUULLLTTTSSS

AAA...EEEvvvaaallluuuaaatttiiiooonnnooofffqqquuueeessstttiiiooonnnnnnaaaiiirrreee...
This study found thathaving parafunctionalhabits (P = .9347),chewing
unilaterally(P = .2496), having had orthodontic treatment (P = .6980),
experiencingstress(P=.9163),drinkingacidicbeverages(P=.0517),having
regurgitationproblems(P=.9447),takingdrugsforlongperiods(P=.5530)
andhavinghealthproblems(P=.8032)werenotassociatedwiththepresence
oflesions.Wealsofoundthatsexwasnotassociatedwiththepresenceof
lesions(P>.05).
Thegroupofsubjectswithlesionshadameanageof32.5years(SD =
5.09);thegroupofsubjectswithoutlesionshadameanageof35.1years(SD
=5.96).Thedifferencebetweenthegroupswasnotstatisticallysignificant(P
=.213)accordingtotheMann-Whitneytest.

BBB...CCCllliiinnniiicccaaallleeexxxaaammmiiinnnaaatttiiiooonnn...
Ofthe70subjectsexamined,62hadatleastonetoothwithanoncarious
cervicallesion.The number of lesions per subject in the group with
noncariouscervicallesionsrangedfrom 1to14,withameanof5.61lesions
persubject(standarddeviation[SD]=3.34)(Figure3).
Thisstudyfound189lesionsinthemaxillaand166inthemandible(P =
.073).Table1showsthepercentagesoflesionsaccording tothetypeof
teeth, as well as groups with the same statistical significance.
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NNNuuummmbbbeeerrrooofffsssuuubbbjjjeeeccctttsss
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TTTAAABBBLLLEEE222...DDDiiissstttrrriiibbbuuutttiiiooonnnooofffttthhheeellleeesssiiiooonnnsssaaaccccccooorrrdddiiinnngggtttooottthhheeeeeeaaaccchhhtttoooooottthhh...
TTTEEEEEETTTHHH WWWIIITTTHHH LLLEEESSSIIIOOONNNSSS pppeeerrrccceeennntttaaagggeee
MMMaaaxxxiiillllllaaarrryyyFFFiiirrrssstttMMMooolllaaarrr 59 16.6
MMMaaannndddiiibbbuuulllaaarrrSSSeeecccooonnndddPPPrrreeemmmooolllaaarrr 53 14.9
MMMaaannndddiiibbbuuulllaaarrrFFFiiirrrssstttMMMooolllaaarrr 49 13.8
MMMaaaxxxiiillllllaaarrryyyFFFiiirrrssstttPPPrrreeemmmooolllaaarrr 48 13.5
MMMaaannndddiiibbbuuulllaaarrrFFFiiirrrssstttPPPrrreeemmmooolllaaarrr 47 13.2
MMMaaaxxxiiillllllaaarrryyySSSeeecccooonnndddPPPrrreeemmmooolllaaarrr 44 12.4
MMMaaaxxxiiillllllaaarrryyySSSeeecccooonnndddMMMooolllaaarrr 20 5.6
MMMaaannndddiiibbbuuulllaaarrrSSSeeecccooonnndddMMMooolllaaarrr 14 3.9
MMMaaaxxxiiillllllaaarrryyyCCCaaannniiinnneee 13 3.7
MMMaaaxxxiiillllllaaarrryyyCCCeeennntttrrraaalllIIInnnccciiisssooorrr 4 1.1
MMMaaannndddiiibbbuuulllaaarrrCCCaaannniiinnneee 3 0.8
MMMaaaxxxiiillllllaaarrryyyTTThhhiiirrrdddMMMooolllaaarrr 1 0.3
MMMaaannndddiiibbbuuulllaaarrrCCCeeennntttrrraaalllIIInnnccciiisssooorrr 0 0.0
MMMaaaxxxiiillllllaaarrryyyLLLaaattteeerrraaalllIIInnnccciiisssooorrr 0 0.0
MMMaaannndddiiibbbuuulllaaarrrLLLaaattteeerrraaalllIIInnnccciiisssooorrr 0 0.0
MMMaaannndddiiibbbuuulllaaarrrTTThhhiiirrrdddMMMooolllaaarrr 0 0.0
TTTOOOTTTAAALLL 355 99.8
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CCC...OOOccccccllluuusssaaalllaaannnaaalllyyysssiiisss...
Inthegroupofsubjectswithlesions,themeannumberofteethpersubject
was29.5(SD =2.08);themeannumberofteethinthegroupofsubjects
withoutlesions was 28.5 (SD = 2.33).This study found no statistically
significantdifferencebetween groups(P = .2074)when weconsidered the
numberofteeth.Thegroupofsubjectswithlesions,however,hadameanof
10.92(SD =4.32)teethwithwearfacets,comparedwithameannumberof
7.75(SD =2.96)wearfacetsforthegroupofsubjectswithoutlesions.The
distributionofwearfacetspersubjectcanbeseeninFigure4.Accordingto
thettest,thisdifferencewasstatisticallysignificant(P=.0484).Ofthe355
teeth with lesions,285 (80.3 percent)exhibited contacts and wearfacets
distributedin139teethinMIP(48.8percent),aswellas137teethinworking
lateral(48.1percent),sixteethinnonworkinglateral(2.1percent)andthree
teethinprotrusive(1.0percent)movements.Table2showstherelationship
betweenteethwithandwithoutlesionsandwearfacets.Bothcharacteristics
arestatisticallysignificantasdemonstratedbytheχ2test(P<.01).
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NNNuuummmbbbeeerrrooofffsssuuubbbjjjeeecccttt

NNNuuummmbbbeeerrrooofffwwweeeaaarrrfffaaaccceeetttsss
FFFiiiggguuurrreee444...FFFrrreeeqqquuueeennncccyyyooofffwwweeeaaarrrfffaaaccceeetttssspppeeerrrsssuuubbbjjjeeecccttt...

TTTaaabbbllleee333...RRReeelllaaatttiiiooonnnssshhhiiipppbbbeeetttwwweeeeeennnttteeeeeettthhhwwwiiittthhhaaannndddwwwiiittthhhooouuutttllleeesssiiiooonnnsssaaannndddwwweeeaaarrrfffaaaccceeetttsss...

Teeth WithWearFacet WithoutWearFacet
WithLesions 285 70
WithoutLesions 454 1251
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Ⅳ. DDDIIISSSCCCUUUSSSSSSIIIOOONNN

Becausethestudyfocusedmainlyuponanocclusalaspect,itsabilitytopreci
-selydeterminetheprimaryreasonsforthedevelopmentofnew lesionswas
restricted.
The main reason for the disagreements in the literature is the large
variabilityoftheagerangesinthestudysamples.Conflictingdataemergein
theanalysesoftheresultsofthestudies,sincetheprevalenceofnoncarious
lesionstendstoincreasewithage.4,11Thisstudyanalyzedasamplepopulation
aged25to45years.Thedifferenceinthemeanagesof32.5yearsforthe
group ofsubjectswith lesions and 35.1 years forthegroup ofsubjects
withoutlesionswasnotstatisticallysignificant.Withinthisagerange,this
studyinclusioncriterionthatthesubjectshadtopossessalloftheirnatural
teethwasnotdifficulttomeet.
Theseresultsmightseem tobein conflictwith thefactthatthelesions
increase with age,as was confirmed by the presentinvestigation,but,
certainly,thedifferenceinpercentagemusthaveoccurredasaresultofthe
variationsintheexecutiontechniqueandvariationsintheinterpretationof
theclinicalexaminationsthatdetectedthelesions.
Many authorshaveassociated thepresenceoflesionswith parafunctional
habits.1,6,8,9,14,23Nevertheless,inthisstudythepresenceofparafunctionalhabits
inthesubjectswasnotcorrelatedwiththepresenceoflesions.
Similarly,unilateralchewingwasnotcorrelatedwithpresenceofthelesions.
Theorthodontictreatmentwasfound thatprevalenceoflesionscompared
withsubjectswhohadnolesions.Thegroupofsubjectswhohadundergone
orthodontictreatmentalsohadareducednumberofteethwithwearfacets
compared with subjects who had not undergone orthodontic treatment,
regardlessofthepresenceofnoncariouscervicallesions.
Stressinsubjectsinbothgroupsdidnotinfluencethepresenceoflesions.
Emotional stress is one of the many etiologic factors involved in
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parafunctionalhabits,anditwasnotsignificantlyrelatedtothepresenceof
lesions.
Thedrinking acidicbeveragesandhaving regurgitation problemsorreflux
were notcorrelated significantly with the presence oflesions.They are
relatedmoretodentalerosion,whichmayoccurbecauseofextrinsic(acid
coming from the externalenvironment)orintrinsic (acidicsupply coming
from theinternalenvironment-forexample,reflux)influences.
Moreover,thosetypesoflesionsdisplay characteristicclinicalsignsasa
wide,cleanandpolishedsurfacewithwell-definedbordersonallsides,in
additiontotheclinicalhistoryofgastric,feedingandpsychologicalissues.29

Thisstudyfoundthatgeneralhealthproblems,whichmayleadtotheneed
fortakingdrugsforlongperiods,alsowerenotsignificantwithregardtothe
presenceofnoncariouslesions.Somedrugs,however,maycausexerostomia,
potentiatingthedestructiveeffectoferosiveprocesses.Inthedentalliterature,
no clinicalevidence indicating thatdrugs orpathologicalconditions may
predisposetheoccurrenceofnoncariouslesionshasbeenreportedsofar.
Itwasconsideredthemeanof10.92teethwithwearfacetspersubjectinthe
groupwithlesionstobesignificantlyhigherthanthemeanof7.75teethwith
wearfacetspersubjectinthegroupwithoutlesions.Thesedataclearlyshow
thepositivecorrelationbetweenthepresenceoflesionsandthepresenceof
wearfacets.Wearfacetsin75.7percentofthesubjects(rangeofwearfacets
persubject,1-16)andin17.23percentofallteethevaluated.Consideringonly
teeth with lesions,80.28 percent had wear facets.Table 2 shows the
relationshipbetweenthepresenceoflesionsandofwearfacets.The χ

2test
revealedasignificantrelationshipbetweenthesecharacteristics.
Thelateralforcesgeneratedduringchewingandbruxism maycauseflexure
oftheteeth.Theresultingtensilestressisconcentratedinthecervicalarea
closetothetoothfulcrum,thusbreakingthechemicalbondoftheenamel
anddentincrystallinestructures.Thisallowspenetrationofsmallmolecules
through the micro fractures and ultimately disrupts the repair ofthese
chemicalbonds.Thedamagedtoothstructuresubsequentlyislost through
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theactionoffactorssuchasacidsandabrasions,whichplayasecondary
roleinthedevelopmentoftheselesions.
AsmentionedbyGrippoandcolleagues30 andLitonjuaandcolleagues,31 the
complexity of the tensile process generated in the cervical area,the
multifactorialetiologicfactorsandthedifficultiesofqualifyingitinrelationto
theocclusalpatternsmakeitnecessarytohavemorepreciseparametersfor
studyingtheinfluenceofocclusiononthedevelopmentofnoncariouscervical
lesions.
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ⅤⅤⅤ...CCCooonnncccllluuusssiiiooonnn

Withinthelimitationsofthisstudy,itwasconcludedthatage,sex,para-
functionalhabits,unilateralchewing,orthodontictreatment,stress,intakeof
drugsforlongperiodsandgeneralhealthstatuswerenotpredictorsofthe
presenceofnoncariouscervicallesions.
Inaddition,itwasconcludedthatsignificantcorrelationbetweenthepre-
valeceofnoncariouslesionsandthepresenceofocclusalwearfacets.
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