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SazZetak

U radu su opisane razliite interpretacije trosenja zuba, njihove klinicke manifesta-
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cije te etiopatogenetski modeli nastanka. Triboloski mehanizmi objasnjavaju pro-

ces trosenja zubnih povrsina na ultrastrukturnoj razini, a klinicki se klasificiraju kao
atricija, abrazija, erozija i abfrakcija. Slozena etiologija te sinergisticki ucinci razlici-
tih mehanizama tro3enja, uz njihovo sinkrono duze djelovanje, uvjetuju da se tesko
klini¢ki razlikuju pojedini procesi trosenja tvrdih zubnih tkiva. Za klinicki je uspjeh
vazno pravodobno dijagnosticirati mehanizam koji je prouzrocio gubitak zubnoga
tkiva radi predvidivosti daljnjih zbivanja s obzirom na to koji su zahvati planirani ti-

jekom oralne rehabilitacije.
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Uvod

Gubitak i prekomjerno troSenje tvrdih zubnih tki-
va trajan je problem suvremenog ¢ovjeka u gotovo
svim dobnim skupinama. Proces se dogada kontinu-
irano i polako tijekom Zivota i sastavni je dio proce-
sa starenja. Kod nekih je ljudi troSenje jace izraZeno
te moZe uzrokovati osStecenja oblika, funkcije i vi-
talnosti zuba. Fizikalno-mehanicka i kemijska dje-
lovanja koja uzrokuju gubitak fizioloske i habitual-
ne morfologije zubnih ploha i njihova pojavnost te
znacenje, danas su drugacija nego prije (1,2). U pa-
leontoloskim nalazima pracovjeka, primjerice, ocit
je izrazit gubitak tvrdih zubih tkiva, Sto se tumaci
njihovim prehrambenim navikama, ponaSanjem i
nadinom Zivota (3-5).

Kod prekomjernog trosenja zubi vazno je to
Sto njihova etiologija, klinicko ocitovanje i ucinak

Introduction

Loss and excessive wear of hard dental tissues is a
permanent problem of the dentition, especially in mod-
ern man, encompassing almost all age groups. Tooth
wear is an inherent part of the aging process which
means that it occurs continuously but slowly through-
out life. In some individuals tooth wear can be mani-
fested to a greater extent thus leading to severe mor-
phological, functional and vital damages to the teeth
which cannot be considered normal. Physical-mechan-
ical and chemical effects can have an impact on the
loss of physiological and habitual tooth surface mor-
phology although their occurrence and importance has
changed over time (1, 2). The paleontological findings
of the prehistoric man showed a considerable loss of
hard dental tissues which can be explained by his di-
etary habits, behaviour and living culture (3-5).
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odreduju sve restauracijske stomatoloske postupke.
(6-8). Osnovni su oblici gubitka tvrdih zubih tki-
va abrazija, atricija i erozija. Tijekom prvog posjeta
stomatolog ne moZe pacijentu ustvrditi pravi uzrok
i tijek nastanka troSenja zuba, te uocenu pojavu na-
ziva ,troSenje zuba“. Ponekad je tesko razlikova-
ti atriciju i abraziju, jer njihovi su klinic¢ki znakovi
sli¢ni, to jest mogu imati medusobno sinergisticki
patoloski ucinak. Abrazija je troSenje zuba zbog ne-
ke nefizioloske stvari u ustima, na primjer protet-
skog rada, ili je, pak, mogu uvjetovati loSe navike
te profesionalni razlozi i abrazijsko sredstvo u usti-
ma. Atricija je iskljucivo troSenje zubnih tkiva tije-
kom normalne funkcije i parafunkcije (bruksizma)
Zvacnoga sustava, bez utjecaja abrazivnoga sred-
stva. Djelovanje kemijskih ili elektrolitskih procesa
u ustima zavrSava destrukcijom tvrdih zubnih tkiva,
S$to nazivamo erozijom (9-11).

U klinickom radu cest su problem diferencijal-
no-dijagnosti¢ke procjene mogucée vaznosti jedno-
ga ili viSe spomenutih procesa troSenja zuba. S ob-
zirom na to da je troSenje zuba ocekivani fizioloski
proces, tesko je procijeniti stanje i koji je od tih pro-
cesa znatnije pridonio patoloSkom troSenju zuba
(12,13).

TroSenje je progresivni gubitak materijala s rad-
nih povrSina tijela zbog dinamickog kontakta s dru-
gim tijelom ili fluidom. Tribologija je interdiscipli-
narna znanost o trenju, troSenju i podmazivanju.
Ona razlikuje pojedine mehanizme troSenja zubnih
tkiva u ustima na ultrastrukturnoj razini. Na makro-
skopskoj razini promatranja uzro¢nika prekomjer-
nog trosenja zuba, razlikuju se loSa oralna navika i
ijatrogeni uzro¢nik (14,15).

Svrha rada je opisati razlicite oblike troSenja zu-
ba s obzirom na njihove klinicke manifestacije i eti-
opatogenetske modele nastanka te njihovu vaZnost
za rekonstrukcijske stomatoloske zahvate.

Triboloski mehanizmi trosenja zubnih povrsina

Trosenje zubnih povrSina bez posredstva stranog
medija zbog mikroskopski predocive nesavrSenosti

TroSenje zuba

The etiology, manifestation and effect of exces-
sive tooth surface loss have a great significance for
all restorative dental sciences. Teeth can successful-
ly compensate for the loss of their tissues by mi-
gration and elongation which would not disturb the
basic functions of the masticatory system (mastica-
tion, speech and physiognomy) (6-8).

Basic dental divisions of hard dental tissue loss
are: abrasion, attrition and erosion. Upon first den-
tal visit the dentist usually cannot find the real cause
of tooth wear as well as its course of development.
Therefore a general term “tooth wear” is recom-
mended. Sometimes it is difficult to distinguish attri-
tion from abrasion because they have similar clinical
signs, which means that they can have mutual syn-
ergistic pathological effect. Abrasion includes tooth
wear due to some non-physiological, hard material in
the mouth such as a prosthodontic appliance, it also
includes abrasion in people with inappropriate hab-
its or it can be caused by professional reasons due to
presence of an abrasive in the mouth. Attrition is ex-
clusively wear of dental tissues during routine func-
tion and parafunction (bruxism) of masticatory sys-
tem without an abrasive. Chemical or electrolytic
processes in the mouth result in destruction of hard
dental tissues which is called erosion (9-11).

Although this established classification of tooth
wear is logical, differential diagnostic assessment of
the potential importance of one or more above men-
tioned processes of tooth wear may become a great
problem in clinical practice. Since tooth wear is an
expected physiological process of each individual,
it is difficult to assess a condition which can be con-
sidered pathological and/or which of the mentioned
processes significantly contributed to pathological
tooth wear (12, 13).

Tribology (a discipline which studies the mutual
friction, wear and lubrication of materials) does not
recognize “attrition” in its own right; instead it recog-
nizes certain mechanism of dental tissues wear in the
mouth at the ultrastructural level. At the macroscopic
level there is a possibility of tooth wear due to inap-
propriate habit and iatrogenic causes (14, 15).

The aim of this paper was to give an overview
of different interpretations of tooth wear, its clinical
manifestations and etiopathogenic models, different
dental classifications and their importance to restor-
ative dental sciences.

Tribological Mechanisms of Tooth Surface Wear

Tooth surface wear without mediators develops
because of tooth imperfections. Since there are al-
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zubnih ploha (Slika 1.). Najces¢i je klinicki oblik
troSenja zuba kod ekskurzijskih kretnji brusna fa-
seta. Zbog trosenja vrhova ocnjaka tijekom okluzi-
je vodene o¢njacima, nastaju dodatni laterotruzijski
(radni) i/ili mediotruzijski (ravnotezni i hiperbalan-
sni) dodiri (Slika 2.) (15).

TroSenje zubnih povrSina uz prisutnost posred-
nika, tj. abrazijskog sredstva medu antagonistickim
zubnim plohama, dogada se tijekom kretnji mandi-
bule. U¢inak ovisi o veli¢ini abrazijskih Cestica, nji-
hovoj koli¢ini i tvrdodi te o tvrdo¢i zubnih povrsina.
Takva vrsta troSenja zuba najcesce nastaje Zvaka-
njem hrane razlicite tvrdoce (14-16).

Slika 1.  Zubne povrsine nisu idealno ravne, pa klizne kretnje
uzrokuju lomljenje nastalih neravnina i trosenje
zubne povrsine, to je izraZzeno kada je povrsina
jednog zuba meksa od antagonistickog zuba

Figure 1 Teeth surfaces are not ideally smooth so that sliding
movements cause cracking of the formed uneven
surfaces and tooth wear which is prominent when
the surface of a tooth is softer than its antagonist.

Slika 3. Tijekom pocetne faze abrazijskog trosenja zuba
abrazivne Cestice pod Zvac¢nim tlakom stvaraju
inicijalna ostecenja zubnih poha. TroSenje
je izraZenije ako je jedna povrsina meksa od
povrsine antagonistickog zuba.

Figure 3 In the course of the initial phase of tooth wear
the abrasive particles under masticatory pressure
cause initial damage to dental surfaces. Wear
is more prominent if the surface of one tooth is
softer than the antagonist surface.
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ways certain asperities on occlusal surfaces, mutu-
al tooth wear occurs upon contact between antago-
nists (Figure 1). The most common clinical pattern
of tooth wear is polished facet in excursion move-
ments. The formation of additional laterotrusion-
al (working-side) and/or mediotrusional (balancing
and hyperbalancing) contacts (Figure 2) (15).
Tooth surface wear with mediators is tooth wear
due to presence of abrasive between the antagonist
surfaces during mandibular movements. The ef-
fect of abrasive particles will depend on their size,
amount and hardness as well as on hardness of tooth
surfaces. Such a pattern of tooth wear occurs due to
mastication of food of different hardness (14-16).

Slika 2. Brusne fasete na o¢njacima laterotruzijske strane
kod 25-godisnje Zene

Figure 2 Polished facets on canines, in a 25-year-old
female, on a laterotrusive side.

Slika 4. Tijekom kasnije faze abrazijskog trosenja vece
ce Cestice, u vec formiranim neravninama zubnih
ploha, stvarati daljnja oStec¢enja zubnih povrsina

Figure 4 In a later phase of abrasive tooth wear greater
particles will cause further damage into already
formed uneven surfaces.
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Ipak, razlikuju se pojedine faze abrazijskoga tro-
senja zuba. Pocetna oStecenja zbog djelovanja abra-
zijskih Cestica hrane ocituju se u jedva zamjetljivim
neravninama na zubnim plohama (Slika 3.). Dalj-
njim napredovanjem produbljuju se ve¢ nastale hra-
pavosti zubnih ploha (Slika 4). Vise e se troSiti ma-
nje tvrda zubna ploha. Taj oblik troSenja jasno se
klinicki moZe identificirati, jer istroSene zubne plo-
he nisu nikada u dodiru tijekom ekskurzijskih kret-
nji. U¢inak mastikacijskoga troSenja ovisit ¢e o vrsti
prehrane, to jest o grubosti sastojaka ZivezZnih na-
mirnica. Klini¢ki uvijek moraju biti istroSene an-
tagonisticke okluzijske plohe i/ili incizalni bridovi
zuba, jer ako je antagonisticka strana intaktna, tada
je u pitanju erozijsko trosenje.

Korozijsko troSenje ili erozija je nekarijesno tro-
Senje zubnih ploha zbog djelovanja kiseloga medija
u ustima. Tijek se objasnjava pomicanjem oStecenih
Cestica zubne povrSine koje izlazu intaktne dijelove

TroSenje zuba

Nevertheless, abrasive tooth wear occurs in stag-
es. Relatively intact antagonist surfaces are damaged
by abrasive particles from the masticated food which
cause surface asperities (Figure 3). Further progres-
sion of wear results from already formed ruggedness
and surface asperities which lead to progression of
abrasive process (Figure 4). There will be more ex-
cessive tooth wear on surfaces of lesser hardness.
This pattern of wear can be clearly clinically identi-
fied since worn surfaces never come in contact dur-
ing excursive movements. The shape of masticatory
surface of the teeth will depend on the diet and on the
food type. Clinically, antagonist occlusal planes and/
or incisal edges always have to be worn, because if
there is a situation wherein the antagonist side is in-
tact, the erosive pattern of tooth wear is in question.

Corrosive wear or erosion is non-carious wear of
tooth surfaces caused by acid medium in the mouth.
Erosion is explained by rubbing away of damaged

Slika 5. Erozija ili korozijsko tro3enje dogada se na povrsinama izloZenima korozijskom sredstvu, a nisu u okluzijskom dodiru.
Medusobni dodiri zubnih ploha dovode do lakseg trosenja ploha ve¢ ostecenih korozijom. Korozijsko ¢e sredstvo
djelovati na dublje slojeve zuba koji su zbog trosenja postali povrsinski.

Figure 5 Erosion or corrosive wear occurs on the surfaces exposed to a corrosive which are not in occluding contact. Mutual
contact of tooth surfaces leads to mild wear of surfaces previously damaged by corrosion. A corrosive will affect
deeper layers of teeth which have become surface layers due to wear.

S

Slika 6. Shematski prikaz abfrakcije — lomljenje
caklinskih prizama uzrokovano stresnim u¢inkom
okluzijskoga opterecenja koje se koncentrira na
dijelu uz rubove kruna

Figure 6 Schematic view of abfraction —enamel prism
fracturing due to stress effect of occlusal load
which is focused on the area along the marginal
edges of the crowns.

Slika 7. Abfrakcija zubi kod 78-godi3njeg pacijenta
Figure 7 Tooth abfraction in a 78-year-old male patient.
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zuba daljnjim djelovanjem erozijskoga sredstva, Sto
zavrSava Sirenjem erozijom oStec¢ene cakline, najce-
S§¢e na vratnom dijelu vestibularnih ploha te okluzij-
skim plohama zuba (Slika 5.) (16-18).

Abfrakcija (stresna lezija) su lomovi dijelova
zubnih kruna, a uvjetovana je stresnim ucinkom
okluzijskoga opterecenja funkcijske ili parafunkc-
ijske sile koja se koncentrira na dijelu uz rubove
kruna. Abfrakcija se objasnjava medudjelovanjem
okluzijskih sila koje stvaraju fleksiju zuba u aksi-
jalnom i paraaksijalnom smjeru. OStecenja su ¢eS¢a
kod bruksizma i nisu karijesne etiologije. Destruk-
tivno djelovanje na zube bit ¢e pojacano erozijskim
i abrazijskim djelovanjem. (Slike 6.1 7.) (19-22).

Etiopatogeneza

TroSenje zuba nije samo triboloski gledano kom-
pleksna patoloska promjena nekarijesnog podrije-
tla. U znanstvenoj literaturi postoje razlike u vaz-
nosti pojedinih klini¢kih osobitosti trosenja koje
uzrokuju troSenje zuba. U Sjevernoj Americi ¢esée
se spominje atricija, a u Europi erozija. Ipak posto-
ji jedinstven model prema kojem se objasnjava eti-
opatogeneza troSenja zuba kao multifaktorijalna po-
java (23). Mogudi su sljedeci ¢imbenici:

Zdravstveno stanje i bolesti probavnoga
sustava

Premda opée zdravstveno stanje nije izravan eti-
opatogenetski ¢imbenik troSenja zuba, kod psihick-
ih bolesnika, primjerice, uoceno je trosenje zuba, Sto
se objasnjava ¢e§¢im oralnim parafunkcijama (24).
Djeca s posebnim potrebama (na primjer Downo-
vim sindromom) pokazuju znatno vise znakova tro-
Senja zuba zbog atricije i erozije (25). Eroziju zu-
ba uzrokuju bolesti probavnog sustava koje dovode
do gastrofagealnoga refluksa Zelucanoga soka (na
primjer bulimija nervoza), jer oralni medij postaje
sve kiseliji, Sto uzrokuje nekarijesnu demineraliza-
ciju cakline. Endogeno uzrokovana erozija moZe bi-
ti posljedica patoloski promijenjene funkcije slinov-
nica i sastava sline (26-28).

Sredstva i nacin provedbe oralne higijene
TroSenje zuba tijekom provedbe zubne higijene
zubnom Cetkicom ovisit ¢e o njezinoj tvrdodi, sastoj-
cima zubne paste i osobito o tehnici ¢etkanja zuba.
Dugotrajno cetkanje u vodoravnom smjeru uzroko-
vat ¢e uzure na vestibularnim plohama zuba (29-31).
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surface molecules leaving fresh surfaces to further
exposure to erosive agents, which leads to widening
of enamel damaged by erosion , most commonly on
the cervical part of vestibular surfaces as well as on
the occlusal planes (Figure 5) (16-18).

Abfraction implies fractures of parts of dental
crowns caused by occlusal loads of functional and
parafunctional force producing stress concentrations
around the cervical margin of the crown. Abfraction
occurs due to mutual action of occlusal forces which
produce the flexion of the teeth both axially and para-
axially. The destructive effect on teeth will be inten-
sified by effects of erosion and abrasion. Such dam-
ages can be observed in bruxists and are by no means
of caries etiology (Figure 6, 7) (19-22).

Etiopathogenesis

Tooth wear is not a complex pathological phe-
nomenon of non-carious origin, not only from a tri-
bological point of view. From the review of scien-
tific literature it is obvious that there are differences
in the occurrence of certain clinical entities of tooth
wear as predominant pathological processes leading
to surface loss; attrition is a more commonly used
term in North America whereas erosion is used in
Europe, yet the unique model explaining the etio-
pathogenesis of tooth wear has not yet been de-
signed (23). These include the following factors:

General health and diseases of the digestive
system

General health does not have to be a direct etio-
pathogenetic factor of tooth wear, for example tooth
surface loss has been observed in psychiatric pa-
tients, which is explained by higher frequency of
oral parafunctions (24). However, children with
special needs (for example those with Down’s syn-
drome), manifest significantly more signs of tooth
wear due to attrition and erosion (25). Erosion is
caused by diseases of the digestive system leading
to gastroesophageal reflux of gastric juice (for ex-
ample bulimia nervosa) due to acidification of oral
medium resulting in non-carious enamel demineral-
ization. Intrinsic erosion can result from pathologi-
cally changed function of salivary glands and com-
position of saliva (26-28).

Oral hygiene measures

Tooth wear while brushing the teeth with a tooth-
brush will depend on the hardness of the toothbrush,
ingredients of the tooth paste — abrasive particles
which enhance plaque removal from tooth surfaces. It
particularly depends on brushing technique (29-31).
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Prehrambene navike

Iako su prehrambene navike smanjile mastika-
cijsko troSenje zuba, danas prevladava meksa i ma-
nje konzistentna hrana, a razlicite kemijske egzogene
tvari sve ¢eS¢e uzrokuju zakiseljavanje oralnoga me-
dija i nastanak erozije, kao Sto su Zestoka pica, vita-
min C i sl. Prehrambene navike i ovisnosti (gazirana
pica, limunski napici, alkoholna pica) i na¢in njiho-
va konzumiranja - srkanje na slamcicu te njihovo du-
7e zadrZavanje u ustima - izravan su uzro¢nik erozije
cakline (16, 32-37).

Nepravilno oralno ponasanje

Nepravilne oralne navike i ponaSanja takoder
mogu uzrokovati atipi¢na trosenja zubnih plo-
ha i cijelih zuba. Kod primitivnih se naroda radi
ukraSavanja tijela strugalo i preoblikovalo zube,
posebice sjekutice (38). Lose navike, kao na pri-
mjer grickanje noktiju, pusenje lule ili stalno drZa-
nje drugih predmeta u ustima, uzrokuju specificne
oblike troSenja zuba (10). Vrste poslova tijekom
kojih se radni predmeti drZe zubima stvaraju spe-
cificna oStecenja cakline (39). Osim korisnih ana-
mnestickih podataka, klinicki se mozZe lako utvr-
diti da antagonisticke fasete odgovaraju obliku
stranoga predmeta.

Dentalna erozija uzrokovana specifiénim radom
u industriji, viSe je povijesno vazna. IzloZenost in-
dustrijskim elektrolitickim procesima, primjerice
u tvornici automobilskih akumulatora, moZe zbog
oneciS¢enoga zraka uvjetovati dentalne erozije slic¢-
ne onima potaknutima prehrambenim navikama.
Bolja zastita na radu pridonosi smanjenju troSenja
zuba (40,41).

Bruksizam

Bruksizam je nesvrhovita i prekomjerna aktiv-
nost zZva¢nih misica, a uzrokuje kretnje stiskanja i/
ili Skripanja zuba (Slika 8.). Prekomjerna i ¢esta no¢-
na bruksisticka aktivnost, za razliku od fizioloSke mi-
Sicne aktivnosti tijekom sna, nefizioloski trosi zub-
ne plohe. Dnevni bruksizam u cijelosti je nefizioloSki
i teZi oblik abnormalne miSi¢ne aktivnosti. U multi-
faktorijalnoj i ¢esto spornoj etiologiji razlikuju se pe-
riferni (morfoloski) i centralni (psiholoski i patofizio-
loski) etioloski ¢imbenici bruksizma. (42,43).

TroSenje zuba

Dietary habits

Although dietary habits diminished the frequen-
cy of masticatory tooth wear (the consumed food is
softer and less consistent), different extrinsic chem-
ical substances such as hard alcohol, vitamin C, etc.,
frequently cause acidification of oral medium and
erosion. Dietary habits and addictions (carbonated
beverages, citric beverages, alcoholic drinks) and
the way of their consumption (sipping by using a
straw, holding or “swilling” the drink within the pal-
atal vault instead of direct swallowing) are direct
causative factors of enamel erosion (32-37).

Inappropriate oral behavior

Inappropriate oral habits and behaviors can al-
so cause atypical tooth surface loss as well as loss
of entire teeth. It is a known fact that as early as in
primitive societies scraping and remodeling of teeth,
particularly incisors, was performed for the purpose
of ornamenting the body (38). Inappropriate hab-
its such as nail biting, pipe smoking and habitual
holding of some other objects in the mouth causes
specific patterns of tooth wear (10). Different types
of jobs in the course of which different objects are
held by teeth result in formation of specific patterns
(needle and thread at tailor’s, nails at blacksmith’s,
builder’s and carpenter’s, etc.) (39). In clinical prac-
tice, apart from useful anamnestic data, causes of
the tooth wear of the mentioned kind may be easi-
ly determined by comparing the antagonistic facets
with the shape of a foreign object.

Dental erosion caused by performing a specif-
ic job in industry is of historic importance. Expo-
sure to industrial electrolytic processes such as, for
example, work in car battery production, can pro-
duce through the contaminated air of the work envi-
ronment erosive dental lesions similar in pattern to
those caused by dietary habits. Better safety mea-
sures at work contribute to the decrease in prev-
alence of tooth wear of such a causative factor
(40, 41).

Bruxism

Bruxism implies futile and excessive activity of
masticatory muscles, which causes clenching move-
ments and/or grinding of teeth (Figure 8). Exces-
sive and frequent nocturnal bruxist activity, unlike
physiological muscle activity during sleep, results
in non-physiological wear of tooth surfaces. Diurnal
bruxism is completely non-physiological and more
severe form of an abnormal muscular activity. In the
multifactorial and often controversial etiology the
peripheral (morphological), central (psychological
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Bruksizam je povezan s mnogobrojnim patofi-
zioloSkim ¢imbenicima. Tijekom spavanja moZe se
dogoditi iznenadno budenje ili promjena dubine sna
— tada dolazi do generalizirane promjene aktivnosti
u tijelu: ubrzanog rada srca, promjene ritma disanja,
periferne vazokonstrikcije i miSi¢ne hiperaktivnosti,
ukljucujudi i bruksizam. Promjene u sustavu cen-
tralnih neurotransmitera u nigrostriatalnoj projekci-
ji mogu uzrokovati proremecaj miSiéne aktivnosti.
Farmakoloska terapija takoder utjeCe na inducira-
nje bruksizma (na primjer L-dopa i neuroleptici).
Mnogobrojne tvari, kao na primjer amfetamini, am-
fetaminima sli¢ne tvari, nikotin i alkohol mogu bi-
ti etioloska podloga za razvoj bruksizma, §to se po-
sebice objaSnjava djelovanjem preko dopaminskog
sustava. Poremecaj ponasanja i afektivni psiholoski
¢imbenici, od kojih je najvise izraZena anksioznost,
mogu zajedno s emocionalnim stresom pod utjeca-
jem psihosocijalnih ¢imbenika, uzrokovati bruksi-
sti¢nu aktivnost (42-44).

Temporomandibularni poremecaji

TroSenje zuba u mogucoj je meduovisnosti s po-
javom temporomandibularnih poremecaja i oblika
muskuloskeletalnog poremecaja pracenog bolovima
i disfunkcijom Zvac¢nih misSica i Celjusnih zglobova.
Tesko je utvrditi njihovu povezanost s obzirom na
obostranu mulifaktorijalnu etiologiju te psihosoci-
jalnu komponentu bruksizma i temporomandibu-
larnih poremecaja. Bruksizam najceS¢e smatramo
potencijalnim c¢imbenikom rizika i/ili etioloSkim
¢imbenikom razvoja temporomandibularnih pore-
mecaja, premda to nije dovoljno znanstveno potvr-
deno (45,46).

Jatrogeno trosenje zuba

Restauracijski materijali takoder imaju odre-
dena, Cesto neodgovarajuca fizikalna svojstva, po-
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Slika 8. Kontinuirana istrosenost zubnih ploha i bridova
zbog bruskizma kod 22-godisnje zene

Figure 8 A permanent wear of tooth surfaces and edges
due to bruxism in a 22-year-old female patient.

and pathophysiological) etiologic factors of brux-
ism are differentiated (42, 43).

Bruxism is related to a number of pathophysiolog-
ical factors. During sleep either a sudden awakening
or a change in sleep intensity may occur — resulting in
a generalized change of activity in the human body:
increased heart rate, changes in breathing rhythm, pe-
ripheral vasoconstriction and muscular hyperactivity
also including bruxism. Changes in the central neu-
rotransmitter system in the nigrostriatal projection
can cause a disorder of muscular activity. Pharmaco-
logical therapy also affects the induction of bruxism
(for example, L-dopa and neuroleptics). A number of
substances such as amphetamines, amphetamine-like
substances, nicotine and alcohol can be an etiological
background for bruxism development which is par-
ticularly explained by effects via dopamine system.
Behavioral disorders as well as affective psychologi-
cal factors, the anxiety being the most prominent, to-
gether with emotional stress, affected by psycho-so-
cial factors, can cause bruxist activity (44, 45).

Temporomandibular disorders

The correlation between tooth wear and temporo-
mandibular disorders is possible, which are expressed
as a form of musculo-skeletal disorder accompanied
by pains and dysfunction of both the masticatory
muscles and temporomandibular joints. This correla-
tion is difficult to determine considering their multi-
factorial etiologies as well as psycho-social compo-
nent of bruxism and temporomandibular disorders.
Bruxism is most commonly considered a potential
risk factor and/or etiological factor of temporoman-
dibular disorders development, which was not suffi-
ciently supported by scientific evidence (45, 46).

latrogenic tooth wear

Restorative materials also have certain, often in-
sufficiently investigated, physical properties, par-
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sebice tvrdo¢u. Materijali meksi od zubne cakline
(kompozitni ispuni, akrilatni protezni zubi, akrilat-
ne fasete i okuzijske plohe krunica i mostova i dr.)
znatnije e se troSiti, dok ¢e caklina antagostistic-
kih zuba biti intaktna. Ako je restauracijski mate-
rijal vece tvrdoce od cakline (na primjer keramicki
mostovi i krunice te keramicki protezni zubi), tro-
sit e se iskljucivo antagonisticke zubne plohe (Sli-
ka9.).

Primjena aloplasticnoga restauracijskog mate-
rijala mora uzeti u obzir i triboloska djelovanja u
okuzijskim odnosima s antagonistima. S obzirom
na funkcijske i estetske zahtjeve restauracijske sto-
matologije, tek manji dio materijala je s ogranice-
nom indikacijom (amalgam, vecina dentalnih legu-
raidr.) (47).

Klini¢ka vaZnost trosenja zubnih povrsina

Klini¢ki je tesko razluciti granicu izmedu fizi-
oloskoga i patoloskoga troSenja zubnih tkiva. U
svakom slucaju sukcesivno troSenje zuba ima mu-
lifaktorijalnu etiologiju, a u ovome radu opisani tri-
boloski mehanizmi mogu biti medusobno u siner-
gijskom djelovanju, a ono se s viemenom pojacava.
VaZno je razluditi koji se mehanizmi nastanka ha-
bitualnog, ali i patoloSkog troSenja, mogu najlakse
ukloniti te koliko ¢e ti uzro¢nici negativno djelova-
ti na planirano restauracijsko lijeCenje. Etiopatoge-
netski i morfoloski odnosi pojedinih oblika troSenja
zuba te njihove estetske posljedice, nisu potpuno
istraZzene. PredlaZe se u odgovarajuc¢im slucajevima
uporaba, na primjer, termina ,,nekariozne cervikalne
lezije, jer je utvrdena njihova povezanost s nastan-
kom brusnih faseta. Odredivanje specifi¢nih uzroka
nastanka pojedinog oblika troSenja zuba i njegova
meduodnosa, istodobno s drugim oblicima, trebalo
bi biti predmet daljnjih istraZivanja (48,49).
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ticularly hardness. Hardness is the most important
property of the teeth which induces the mechanism
of tooth wear. Materials which are softer than tooth
enamel (composite fillings, acrylic pontics in den-
tures, acrylic facets and occlusal planes in crowns
and bridges, etc.) will wear out to a greater extent
whereas enamel of antagonist teeth will remain in-
tact. If the restorative material has a greater hard-
ness than enamel (for example, ceramic bridges and
crowns and ceramic pontics in dentures), only the
antagonist teeth surfaces will undergo tooth wear
(Figure 9).

Tribological effects in occlusal relations with an-
tagonists must be considered when aloplastic restor-
ative materials are used. With regard to functional
esthetic criteria of restorative dentistry, only a small
number of materials with limited indication of appli-
cation have an adequate hardness compared to tooth
enamel (amalgam, most dental alloys, etc.) (47).

Slika 9. Keramicki most u donjoj celjusti (b) uzrokovao je
trosenje okluzijskih ploha antagonistickih zuba u
gornjoj Celjusti (a) kod 42-godisnje pacijentice

Figure 9 Ceramic bridge in the mandible (b) caused the
wear of occlusal surfaces of antagonistic teeth in
the maxilla, (a) in a 42-year-old female patient.

Clinical Importance of Tooth Surface Wear

It is difficult to clinically distinguish the phys-
iological from pathological wear of dental tissues.
Anyway, the successive tooth wear has a multifac-
torial etiology which is also described in this paper
wherein tribological mechanisms act synergistically
and the effects are intensified over time. Apart from
putative causes, it is important to determine which
conditions and mechanisms of habitually or patho-
logically induced tooth wear can be the easiest to
eliminate. So far, the etiopathogenic and morpho-
logical relations between different types of tooth
wear as well as their esthetic consequences have not
been entirely investigated. In certain cases the use
of the term “non-carious cervical lesions” is sug-
gested because their relationship with polished fac-
ets has been established. More research is needed
(48, 49).

Tooth wear in the masticatory system as a dy-
namic system of organs can be related to osteoar-
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U Zva¢nom sustavu moZe se troSenje zuba pove-
zati i s osteoartriticnim promjenama celjusnih zglo-
bova (50). Takva oStecenja pronadena su na ske-
letalnim nalazima ljudi u razdoblju od neolita do
srednjega vijeka.

Podaci o prevalenciji klini¢kih znakova troSenja
zuba razliciti su, §to se moZe tumaciti brojem ispita-
nika obuhvacenih studijama, izborom i primjenom
odgovarajucih tehnika te instrumenata za mjerenje i
¢injenice da se troSenje zuba lakSe uocava kod sta-
rijih osoba (2).

Suvremeni nacin Zivota donosi psiholoska op-
terecenja te nepovoljne promjene prehrambenih i
oralnih navika. Djelotvorna prevencija je 1 upozo-
ravanje na znakove patoloskog troSenja zuba ve¢ od
djecje i adolescentske dobi (51). Pacijenti na pocet-
ku nisu svjesni neprimjetnih, ali ireverzibilnih pro-
mjena oblika i funkcije zuba.

Zakljucak

Kako se mijenjaju prehrambene navike ljudi
(manji unos konzistentne hrane, troSenje gaziranih
pica i sl.) postaju izraZeniji psihosocijalni uvje-
ti koji stvaraju i somatske poremecaje (na primjer
stresni poremecaj, anksioznost). Ostecenje zuba
uvjetuju interakcija opisanih potencijalnih uzroc-
nika i njihova najceSée sinergi¢kog ucinka i sin-
kroniziranog djelovanja tijekom duZeg razdoblja.
Pravodobno dijagnosticiranje mehanizama koji
uzrokuju prekomjerno troSenje zuba te predvidi-
vosti zbivanja s obzirom na postojece restauracij-
ske zahvate na zubima, iznimno su vaZzni za resta-
uracijske zahvate.
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thritic changes in temporomandibular joints (50).
This was evidenced in skeletal findings of people
from Neolithic to Middle Ages.

Data on prevalence of clinical signs of tooth wear
correlate only partially which can be explained by a
number of subjects included into studies, by choice
and use of adequate measuring instrument and by
the fact that tooth wear can be more easily detected
in elderly patients (2).

Signs of pathological tooth wear should be point-
ed to as early as in childhood and adolescence due
to the modern way of living which imposes strong
psychological pressure as well as sudden changes
in dietary and oral habits. This should be one of the
aspects of a more efficient prevention (51). Initial-
ly, patients are generally not aware of slow but ir-
reversible effects on both morphology and function
of the teeth.

Conclusion

Changes in dietary habits (smaller intake of
wholesome food, consumption of carbonated bever-
ages, etc.) together with psychosocial conditions of
modern life which also produce somatic disorders
(e.g. stress disorder, anxiety, somatization disorder,
etc.) are basis for interaction between clinical enti-
ties of tooth wear. Abrasion, attrition, erosion and
abfraction can be considered disorders of unspeci-
fied etiopathogenesis. Most commonly they have a
synergistic effect due to their synchronized action
over longer periods of time. It is of utmost impor-
tance for restorative dental disciplines, as well as for
occlusal therapy, to detect the mechanisms which
caused excessive tooth wear on time as well as to
predict further development with respect to existing
and planned restorative procedures on teeth.
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Abstract

This paper is an overview on different interpretation of tooth wear, clinical appear-

Received: February 23, 2007
Accepted: June 11, 2007

ance and etiopathogenic models. A process of tooth wear on the ultrastructural lev-

el of dental surfaces may be explained by tribological mechanisms, clinically clas-
sified as: attrition, abrasion, erosion and abfraction. There are some difficulties in
clinical differentiation of certain processes of hard dental tissue wear due to multi-
factorial etiology and synergistic effects of different mechanisms of tooth wear to-
gether with synchronized action over a longer period of time. In order to predict fur-
ther actions with regard to both existing and planned procedures used during the
period of oral rehabilitation, it is important to detect the mechanism which caused
the loss of dental tissue, which should ensure clinical success.

Address for correspondence

Tomislav Badel, DMD, Ph.D.

School of Dental Medicine, University of
Zagreb

Department of Prosthodontics
Gunduli¢eva 5, HR 10000 Zagreb, Croatia
Tel. ++385 1/48 02 125,

Fax. ++385 1/48 02 159

badel@sfzg.hr

Key words
Tooth Wear; Tooth, Attrition; Tooth,
Erosion; Tooth, Abrasion

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Abrahamsen TC. The worn dentition--pathognomonic
patterns of abrasion and erosion. Int Dent J. 2005;55(4
Suppl 1):268-76.

Litonjua LA, Andreana S, Bush PJ, Cohen RE. Tooth
wear: attrition, erosion, and abrasion. Quintessence Int.
2003;34(6):435-46.

Kallay ). Neke znacajnosti zubi i njihova upotreba u
krapinskog neandertalca. Zagreb: Jugoslavenska aka-
demija znanosti i umjetnosti; 1978.

Radovci¢ ). Gorjanovi¢-Kramberger and Krapina early
man. Zagreb: Hrvatski prirodoslovni muzej, Skolska knji-
ga; 1988.

Kricun M, Monge J, Mann A, Finkel G, Lampl M, Radov¢i¢ J.
The Krapina hominids. A radiographic atlas of the skeletal
collection. Zagreb: Hrvatski prirodoslovni muzej; 1999.
Schulte W. Die exzentrische Okklusion. Folgeschdaden im
stomatognathen System. Diagnose, Therapie und Pro-
phylaxe. Berlin: Quintessenz; 1983.

Newman HN. Attrition, eruption, and the periodontium. |
Dent Res. 1999;78(3):730-4.

Ash, Jr MM, Nelson S. Dental Anatomy, Physiology and
Occlusion. 8th ed. St Louis: Saunders; 2003.

Smith BG, Knight JK. A comparison of patterns of tooth wear
with aetiological factors. Br Dent ) 1984;157(1):16-9.
Sutalo J. Fizicka i kemijska ostecenja tvrdih zubnih tkiva.
In: Sutalo J, editor. Patologija i terapija tvrdih zubnih tki-
va. Zagreb: Naklada Zadro; 1994. p.107-18.

Bishop K, Kelleher M, Briggs P, Joshi R. Wear now?
An update on the etiology of wear. Quintessence Int.
1997;28(5):305-13.

Milosevic A. Tooth wear: an aetiological and diagnostic
problem. Eur ) Prosthodont Restor Dent. 1993;1(4):173-8.
Ivusic¢ V. Tribologija. Zagreb: Hrvatsko drustvo za materi-
jale i tribologiju; 2002.

Kelleher M, Bishop K. The aetiology and clinical ap-
pearance of tooth ewar. Eur ] Prosthodont Restor Dent.
1997;5(4):157-60.

Mair LH. Understanding wear in dentistry. Compend Con-
tin Educ Dent. 1999;20(1):19-22.

Stani¢i¢ T, Tuda M. Erozija humane cakline izaz-
vane kiselim napicima in vitro. Acta Stomatol Croat.
1993;27(3):105-12.

Mair LH. Wear in the mouth: teh tribological dimension.
In: Addy M, Embery G, Edgar WM, Orchardson R, editors.
Tooth wear and sensitivity. London: Martin Dunitz; 2000.
p.181-8.

Gandara BK, Truelove EL. Diagnosis and management of
dental erosion. ] Contemp Dent Pract. 1999;1(1):16-23.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Grippo JO. Abfractions: A new classification of hard tis-
sue lesions of teeth. ) Esthet Dent. 1991;3(1):14-9.
Owens BM, Gallien GS. Noncarious dental ”abfraction”
lesions in an aging population. Compend Contin Educ
Dent. 1995;16(6):552-62.

Piotrowski BT, Gillette WB, Hancock EB. Examining the
prevalence and characteristics of abfractionlike cervical
lesions in a population of U.S. veterans. ] Am Dent Assoc.
2001;132(12):1694-701.

Ceruti P, Menicucci G, Mariani GD, Pittoni D, Gassino G.
Non carious cervical lesions. A review. Minerva Stomatol.
2006;55(1-2):43-57.

Bartlett D, Phillips K, Smith B. A difference in perspec-
tive--the North American and European interpretations of
tooth wear. Int ) Prosthodont. 1999;12(5):401-8.
Tomljanovi¢ Rudar I. Ucestalost i klinicka obiljezja bruk-
sizma u psihijatrijskih bolesnika [master thesis]. Zagreb:
Stomatoloski fakultet; 2000.

Bell EJ, Kaidonis J, Townsend GC. Tooth wear in children
with Down syndrome. Aust Dent J. 2002;47(1):30-5.
Juki¢ S, Panduri¢ V, Mileti¢ |, Sutalo J. The loss of
hard tissue at the tooth cervix. Acta Stomatol Croat.
1999;33(1):87-99.

KneZevi¢ A, Tarle Z, Sutalo J. Dental erosions in patients
with anorexia and bulimia nervosa. Acta Stomatol Croat.
1999;33(4):447-53.

Young W, Khan F, Brandt R, Savage N, Razek AA, Huang
Q. Syndromes with salyvary dysfunction predispose to
tooth wear: Case reports of congenital dysfunction of
major salivary glands, Prader-Willi, congenital rubel-
la, and Sjogren’s syndromes. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2001;92(1):38-48.

Jaeggi T, Lussi A. Toothbrush abrasion of erosively al-
tered enamel after intraoral exposure to saliva: An in situ
study. Caries Res. 1999;33(6):455-61.

Dyer D, Addy M, Newcombe RG. Studies in vitro of abra-
sion by different manual toothbrush heads and a stan-
dard toothpaste. J Clin Periodontol. 2000;27(2):99-103.
Vieira A, Overweg E, Ruben JL, Huysmans MC. Toothbrush
abrasion, simulated tongue friction and attrition of eroded
bovine enamel in vitro. | Dent. 2006;34(5):336-42.

Smith BG, Robb ND. Dental erosion in patients with
chronic alcoholism. ) Dent. 1989;17(5):219-21.

NajZar Flegar D, Nor¢i¢ S, Buntak-Kobler D, Prpi¢-Mehicic¢
G. Mechanical and chemical tooth wear - a review. Acta
Stomatol Croat. 1998;32(4):611-20.

Larsen M), Nyvad B. Enamel erosion by some soft drinks
and orange juices relative to their pH, buffering ef-



Badel et al.

35.

36.

37.

38.

39.

40.

41.

42.

43.

fect and contents of calcium phosphate. Caries Res.
1999;33(1):81-7.

von Fraunhofer JA, Rogers MM. Effects of sports drinks
and other beverages on dental enamel. Gen Dent.
2005;53(1):28-31.

Bassiouny MA. Influence of drinking patterns of car-
bonated beverages on dental erosion. Gen Dent.
2005;53(3):205-10.

Tahmassebi JF, Duggal MS, Malik-Kotru G, Curzon ME.
Soft drinks and dental health: a review of the current lit-
erature. ) Dent. 2006;34(1):2-11.

Gavrilovi¢ V. Istorija stomatologije. Beograd: Medicinska
knjiga; 1986.

Norci¢ S, Najzar Flegar D, Juki¢ S, Prpi¢-Mehicic¢ G. Pro-
fessional dental abrasion notches. Acta Stomatol Croat.
1995;29(3):147-53.

Njemirovskij Z, KneZevi¢ J, Najzar D. Kemijske erozije
zubne povrsine. Lijec Vj. 1966;88(12):1425-34.
Wiktorsson AM, Zimmerman M, Angmar-Mansson B. Ero-
sive tooth wear: Prevalence and severity in Swedish wi-
netasters. Eur ) Oral Sci. 1997;105(6):544-50.

Lobbezoo F, Naeije M. Bruxism is mainly regulated central-
ly, not peripherally. ) Oral Rehabil. 2001;28(12):1085-91.
Manfredini D, Landi N, Tognini F, Montagnani G, Bosco
M. Occlusal features are not a reliable predictor of brux-
ism. Minerva Stomatol. 2004;53(5):231-9.

44,

45,

46.

47.

48.

49.

50.

51.

Tooth Wear 365

Macaluso GM, Guerra P, Di Giovanni G, Boselli M, Parrino L,
Terzano MG. Sleep bruxism is a disorder related to periodic
arousals during sleep. | Dent Res. 1998;77(4):565-73.
Pergamalian A, Rudy TE, Zaki HS, Greco CM. The associ-
ation between wear facets, bruxism, and severity of fa-
cial pain in patients with temporomandibular disorders.
Prosthet Dent. 2003;90(2):194-200.

Stegenga B, de Bont LG. TM) disc derangements. In:
Laskin DM, Green CS, Hylander WL, editors. Temporo-
mandibular disorders. An evidence-based approach to
diagnosis and treatment. Chicago: Quintessence; 2006.
p.125-36.

Zivko Babic ). Mehani¢ka svojstva. In: Zivko-Babic ], Jero-
limov V, editors. Materijali u stomatoloskoj protetici. Za-
greb: Skolska knjiga; 2005. p.27-36.

Telles D, Pegoraro LF, Pereira JC. Incidence of noncarious
cervical lesions and their relation to the presence of wear
facets. ) Esthet Restor Dent. 2006;18(4):178-83.

Bartlett D. Intrinsic causes of erosion. In: Lussi A, editor.
Dental erosion. Basel: Karger; 2006. p.119-39.

Hodges DC. Temporomandibular joint osteoarthritis
in a British skeletal population. Am ] Phys Anthropol.
1991;85(4):367-77.

Linnett V, Seow WK. Dental erosion in children: A litera-
ture review. Pediatr Dent. 2001;23(1):37-43.





