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Sazetak

Zaprimljen: 27. prosinca 2015.

Svrha ovog istrazivanja bila je procijeniti utjecaj umjetne okluzijske interference na polozaj kondila.
Materijali i postupci: U istrazivanije je bilo ukljuc¢eno deset ispitanika. Sva mjerenja polozaja kondila
obavljena su ultrazvuénim mjernim uredajem za snimanje kretnji donje ¢eljusti na temelju Sest stup-
njeva slobode. Paraokluzijska zlica bila je pri¢vrséena na donji zubni niz, a od kompozita napravljena
je umjetna okluzijska interferenca na drugom donjem lijevom pretkutnjaku debljine 1 mm. Mjernim
uredajem izmjerena su kondilarna odstupanja polozaja okluzije s umjetnom okluzijskom interferen-
com. Kondilarni poloZzaji utvrdeni su prema Kartezijevu koordinatnom sustavu. Sva odstupanja mje-
rena su prema referentnom polozaju maksimalne interkuspidacije. Iz vrijednosti Kartezijeva koordi-
natnog sustava dobivene su vrijednosti linearnog odstupanja kondila izmedu referentnog polozaja i
polozaja okluzije s umjetnom okluzijskom interferencom. Rezultati: Prosjecni superiorni pomak kon-
dila iznosio je 0,17 mm (SD 0,39). Prosje¢no linearno odstupanje izmedu polozaja maksimalne inter-
kuspidacije i polozaja okluzije s umjetnom okluzijskom interferencom iznosilo je 0,48 mm (SD 0,29,
min. 0,17 mm, maks. 1,19 mm). Zaklju¢ak: Okluzijske interference rezultiraju neposrednim promje-
nama u polozaju kondila u temporomandibularnom zglobu. Utvrdeni prosjecni superiorni polozaj
kondila govori u prilog stvaranju poluge unutar stomatognatog sustava. Rezultati se moraju interpre-
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Kljuéne rijeci

tirati u sklopu ogranicenja ove studije (neposredno mjerenje polozaja kondila). Za spoznaje o progre-
siji polozaja kondila pri okluzijskoj interferenci preporucuju se nove studije.

Uvod

Temporomandibularni poremecaji (TMD) definirani su
kao stanja s poremecenom, nekompletnom ili oSte¢enom
funkcijom temporomandibularnog zgloba (1). Obuhvadaju
razli¢itu skupinu poremecaja. U studijama je istaknuta ra-
zlicita prevalencija TMD-a u populaciji (2 - 5). Progiante i
suradnici (4) ustanovili su kod 36,2 posto ispitivane popu-
lacije prisutnost TMD-a boli, a 5,1 posto ispitanika poka-
zalo je znacajne limitacije funkcije povezane s boli. Poveza-
nost okluzije i TMD-a kontroverzna je tema u stomatologiji.
U studijama je utvrdena konzistentna povezanost odredenih
obiljezja okluzije i TMD-a (6). U dijelu dostupne literatu-
re isti¢e se povezanost okluzijskih ¢imbenika i bruksizma (7,
8). I dalje su podijeljena misljenja postoji li uzro¢na veza iz-
medu okluzijske interference i razli¢itih oblika TMD-a, iako
je mnogo epidemioloskih studija o njihovoj uzajamnoj pove-
zanosti. U praksi se vecina stomatologa slaze da interference
imaju odredeni udjel u nastanku i progresiji razli¢itih oblika
TMD-a (9), te da ireverzibilna okluzijska terapija (selektivno
ubru$avanje) ima svoju vrijednost i primjenu kod pacijenata
s TMD-om (10).

zubna okluzija; mandibularni kondil;
temporomandibularni zglob

Introduction

Temporomandibular disorders (TMD) are defined as
conditions producing abnormal, incomplete, or impaired
function of the temporomandibular joint(s) (1). They com-
prise a diverse group of disorders. Some studies show differ-
ent prevalence of TMD within population (2-5). In a study
performed by Progiante et al (4), 36.2% of the population
had some degree of TMD pain, wherein 5.1% of the popu-
lation had severe limitations due to pain. The issue of rela-
tionship between dental occlusion, and temporomandibular
disorders (TMDs) is a controversial topic in dentistry. Some
authors have reported a consistent association between some
occlusal factors and TMD (6). Other studies also confirmed
the association between occlusal factors and bruxism (7, 8).
Although a large number of studies on the relationship be-
tween the occlusal interferences and different types of TMDs
have been carried out, there have been opposing opinions re-
garding the causal relationship between them. Most of the
clinicians treating TMD agree that occlusal interferences
have certain role in occurrence and progression of different
types of TMD:s (9), and that irreversible occlusal therapy (se-
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Malo je studija u kojima se na ispitanicima proucavao
polozaj lijevoga i desnoga kondila tijekom razlicitih okluzij-
skih nepravilnosti. Uredaji za snimanje kretnji donje éeljusti
na temelju Sest stupnjeva slobode omogucuju dobivanje in-
formacija o preciznom polozaju cijele donje ¢eljusti te se nji-
ma stru¢njaci standardno koriste pri istraZivanju anatomije i
funkcije donje ¢eljusti (11 — 13). Obrez i Gallo (14) zaklju-
¢ili su da je tek razvojem trodimenzionalnih uredaja za sni-
manje kretnji donje Celjusti sa sofisticiranom matematickom
transformacijom dobivenih podataka, omoguéena relativno
precizna procjena kretnji kondila.

Svrha ovog istrazivanja i vive bila je na ispitivanom uzor-
ku odrediti utjecaj okluzijske interference na polozaj kondi-
la unutar temporomandibularnog zgloba primjenom elektro-
nickog ultrazvu¢nog mjernog uredaja.

Materijali i postupci
Ispitanici

U istrazivanju je sudjelovalo deset potpuno ozubljenih is-
pitanika (osim umnjaka) bez znakova i simptoma temporo-
mandibularnih poremecaja (prosjek dobi 26,0 + 3,7) i bez
prethodne ortodontske terapije. Ispitanici su imali Angle kla-
su [ za odnos prvih kutnjaka, bez kriznoga ili otvorenog za-
griza i bez veceg restorativnog zahvata. Pri uklju¢ivanju u te-
rapiju svaki ispitanik potpisao je informirani pristanak za
sudjelovanje u istrazivanju koje je odobrilo Eti¢ko povjeren-
stvo Stomatoloskog fakulteta SveuciliSta u Zagrebu.

Mjerenja

Mjerenja su obavljena ultrazvu¢nim uredajem za sni-
manje kretnji donje celjusti (Arcus Digma II, Kavo, Bibe-
rach, Njemacka) koji radi na principu $est stupnjeva slobo-
de. Mjerni uredaj ima transmitere koji se paraokluzijskom
zlicom pri¢vr$¢uju na donji zubni niz i senzore na obraznom
luku koji se pri¢vr$¢uju na glavu ispitanika (slika 1.). Na taj
nacin mjeri vremenska odstupanja izmedu emitiranih i pri-
hvacenih ultrazvu¢nih signala. Na temelju Sest stupnjeva slo-
bode uredaj elektronicki izracunava prostorni polozaj kondi-
la, sagitalne incizalne tocke i/ili odrednice okluzije, ovisno o
koriStenom modulu.

Najprije su svakom ispitaniku uzeti alginatni otisci (Aro-
ma Fine Plus, GC, Tokio, Japan) kako bi se na sadrenom mo-
delu, prema uputama proizvodaca, izradila paraokluzijska 7li-
ca iz svjetlosnopolimerizirajuéeg akrilata (Unitray, Polident,
Vol¢ja Draga, Slovenija). U sljedeéem posjetu obavljena su
mjerenja ultrazvu¢nim uredajem za snimanje kretnji donje
Celjusti na temelju Sest stupnjeva slobode. Svaki ispitanik sje-
dio je udobno u stolcu (uspravna postura). Paraokluzijska 7li-
ca pri¢vrséena mu je na donji zubni niz s pomocu akrilata za
izradu privremenih nadomjestaka (Structur, Voco, Cuxhaven,
Njemacka). Paraokluzijska Zlica nije bila u doticaju s gornjim
zubima u maksimalnoj interkuspidaciji ni u lateralnim kret-
njama, te je bila ¢vrsto vezana na donji zubni niz. Nakon pri-
¢vricivanja paraokluzijske Zlice, na glavu ispitanika postavljen
je obrazni luk (slika 1.). Mjerenja su obavljena prema uputa-
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lective grinding) has its value and application in patients with
TMD (10).

Literature findings about clinical measurement of the
condylar position at various occlusal irregularities are scarce.
Jaw tracking devices with six degrees of freedom allow learn-
ing about accurate lower jaw position and kinematics, and
are standardly used in investigation of anatomy and function
of the lower jaw (11-13). Obrez and Gallo stated that a rela-
tively accurate assessment of condylar position has been pos-
sible since the development of a three-dimensional device for
mandibular recording with sophisticated mathematical trans-
formation of the obtained data (14).

The aim of this iz vivo study was to determine the influ-
ence of occlusal interference on the condylar position within
the temporomandibular joint, on studied sample using elec-
tronic ultrasonic recording device.

Materials and Methods

Participants

This study included 10 completely dentate subjects (apart
from third molars) without signs and symptoms of the TMD
(mean age 26.0 + 3.7 years), and without previous orth-
odontic therapy. The subjects had Angle’s class I relation of
the permanent first lower molar, without crossbite/openbite
and without previous extensive restorative treatment. In or-
der to participate in the present study, the participants gave
their signed written informed consent approved by the Eth-
ics Committee of the School of Dental Medicine Universi-

ty of Zagreb.

Recordings

All recordings were obtained using an ultrasonic jaw
tracking device with six degrees of freedom (Arcus Digma II,
Kavo, and Biberach, Germany). A recording device has trans-
mitters which are attached to the lower jaw by means of a
paraocclusal tray, and sensors which are attached to the head
by means of a facebow (Figure 1). The recording device mea-
sures the real-time latency period between transmitted and
received ultrasonic impulses. Based on the six degrees of free-
dom concept, software of the device calculates spatial posi-
tion of the condyles, sagittal incisal point and/or occlusal de-
terminants, depending on the module of the device.

Irreversible hydrocolloid impressions (Aroma Fine Plus,
GC, Tokyo, Japan) were made for each subject, and individu-
al paraocclusal trays were fabricated on stone casts using light
curing acrylic resin (Unitray, Polident, Vol¢ja Draga, Slove-
nia) according to the manufacturer’s instructions. At the next
appointment, recordings were made using the ultrasonic jaw
tracking device with six degrees of freedom. Each participant
was seated comfortably in a chair (upright posture). A para-
occlusal tray was fixed on the lower teeth using acrylic res-
ins for temporary restorations (Structur, Voco, and Cuxhav-
en, Germany). The paraocclusal tray was firmly fixed to the
lower teeth, and it was not in contact either with the upper
teeth in the maximum intercuspation position or during the
jaw movements. After the paraocclusal tray fixation, the face-
bow was mounted (Figure 1). Recordings were made using
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ma proizvodaca u modulu uredaja Electronic Position Analysis
(slika 2.). Nakon $to je namjesten obrazni luk, registriran je
polozaj maksimalne interkuspidacije kao referentni polozaj
prema kojemu ¢e se mjeriti odstupanja kondila. Kompozi-
tom je nadogradena umjetna okluzijska interferenca na dru-
gom donjem lijevom pretkutnjaku na potpornoj kvrzici (Te-
tric EvoCeram, Ivoclar Vivadent, Schaan, Lihtenstajn) i to
u sloju od 1 mm. Kompozit je polimeriziran (bez upotrebe
adheziva zbog lakseg skidanja kompozitnog materijala). Za-
tim su izmjerena odstupanja kondila (modulom Electronic
Position Analysis). Ispitanici su morali zagristi, te je snimljen
kondilni polozaj pri okluziji s umjetnom okluzijskom interfe-
rencom na drugom donjem lijevom pretkutnjaku.

U sklopu ratunalnog programa Kavo Integrated Desktop
izra¢unata su odstupanja zabiljezenih polozaja lijevoga i de-
snoga kondila: odstupanje na razini anteroposteriorne osi (x),
odstupanje na razini vertikalne osi (y) i odstupanje na razi-
ni lateralne osi (z). Odstupanja na razini lijevoga i desnoga
kondila tretirana su kao jedan uzorak, kao u sli¢nim studija-
ma. Osim odstupanja na razini osi Kartezijeva koordinatnog
sustava, izraCunata su i linearna odstupanja izmedu poloza-
ja kondila u maksimalnoj interkuspidaciji i polozaja kondi-
la pri okluziji s umjetnom okluzijskom interferencom. Izra-
¢unata je i deskriptivna statistika utvrdenih rezultata (SPSS
Statistics 17.0).

Mandibular Condylar Position .

the software module ‘Electronic Position Analysis’, according
to the manufacturer’s instructions (Figure 2). After mounting
of the facebow, the maximum intercuspation position was
recorded as the reference position for measurements of the
condylar position. Using composite resin (Tetric EvoCeram,
Ivoclar Vivadent, Schaan, Lichtenstein) an artificial occlusal
interference was created on the lingual cusp of the lower left
second premolar using composite resin with layer thickness
of 1 mm, and polymerized without application of adhesive
(for easier removing of the composite resin). Subsequently,
the condylar deviations were measured (module ‘Electronic
Position Analysis). The subjects had to bite, and the condy-
lar position was recorded at occlusal position defined by the
contact with the artificial occlusal interference on the lower
left second premolar.

Using the corresponding computer program (Kavo Inte-
grated Desktop) deviations of the recorded left and right con-
dylar positions were measured: deviation at anteroposterior
axis (x), deviation at vertical axis (y) and deviation at later-
al axis (z). Deviations of the left and the right condylar posi-
tion were treated as one sample, much like in similar studies.
Apart from the deviations at the axes of the Cartesian coordi-
nate system, the linear deviations between the condylar posi-
tion at the uninterrupted maximum intercuspation and the
condylar position during bite with artificial occlusal interfer-
ence were also determined. Descriptive statistics (SPSS Statis-
tics 17.0) was used to analyze the obtained results .

Slika 1. Namjesten kinematski obrazni luk, paraokluzijska zlica, emiteri i senzori uredaja za
snimanje kretnji donje ¢eljusti na temelju Sest stupnjeva slobode

Figure 1 Mounted kinematic face-bow, paraocclusal tray, emitters and sensors of the jaw
tracking device with six degrees of freedom.

Slika 2. Prikaz modula Electronic Position Analysis

Figure 2 Software module ‘Electronic Position Analysis’.

Slika 3. Odstupanje izmedu polozaja maksimalne interkuspidacije i polozaja okluzije
s umjetnom okluzijskom interferencom na razini osi x (anteroposteriornoj) iy
(vertikalnoj) za lijevi i desni kondil zajedno (n = 20)

Figure 3 Deviations between the position of maximum intercuspidation and the position of
occlusion with artificial occlusal interference at the level of x (anteroposterior) and y
(vertical) axis for left and right condyles together (n=20).

06
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Rezultati

Tablica 1. pokazuje iznos odstupanja izmedu polozaja
maksimalne interkuspidacije i polozaja okluzije s umjetnom
okluzijskom interferencom za lijevi i desni kondil zajedno (n
= 20), na razini osi x (anteroposteriornoj), y (vertikalnoj) i z
(lateralnoj). Na slici 3. vide se odstupanja na razini osi x (an-
teroposteriornoj) i y (vertikalnoj) kod svih ispitanika za li-
jevi i desni kondil zajedno (n = 20). Tri ispitanika imala su
identi¢nu vrijednost odstupanja kondila (x = 0,2; y = -0,2).
Prosje¢no linearno odstupanje kondila izmedu polozaja mak-
simalne interkuspidacije i polozaja okluzije s umjetnom oklu-
zijskom interferencom iznosilo je 0,48 mm (SD 0,29, min.
0,17 mm, maks. 1,19 mm). Tablica 2. prikazuje smjer odstu-
panja kondila izmedu polozaja maksimalne interkuspidacije i
polozaja okluzije s umjetnom okluzijskom interferencom na
drugom donjem lijevom pretkutnjaku.

Polozaj mandibularnog kondila

Results

Table 1 shows the values of deviations between the maxi-
mum intercuspation position and the position of the occlu-
sion with artificial occlusal interference, for the left and the
right condyle together (n=20), at the x (anteroposterior), y
(vertical) and z (lateral) axis. Figure 3 shows deviations at the
x (anteroposterior) and the y (vertical) axis for all participants
for the left and the right condyle together (n=20). Three par-
ticipants had identical values (x=0.2; y=-0.2) of condylar de-
viations. The average condylar linear deviation between the
maximum intercuspation position and the position of the oc-
clusion with artificial occlusal interference was 0.48 mm (SD
0.29, min 0.17 mm, max 1.19 mm). Table 2 shows direction
of the condylar deviation between the maximum intercuspa-
tion position and the position of the occlusion with artificial
occlusal interference on the lower left second premolar.

Tablica 1. Iznos odstupanja izmedu polozaja maksimalne interkuspidacije i polozaja okluzije s umjetnom okluzijskom interferencom za lijevi i

desni kondil zajedno (n = 20).
Table 1

Deviation measurement value between the position of maximum intercuspidation and the position of occlusion with artificial

occlusal interference for right and left condyles together (n=20).

Prosje¢na vrijednost ®

Minimum Maximum S SD
Anteroposteriorno odstupanje * Anteroposterior deviation -0.60 0.80 0.08 0.33
Vertikalno odstupanje ® Vertical deviation -0.40 1.10 0.17 0.39
Lateralno odstupanje ¢ Lateral deviation -0.20 0.40 0.08 0.16

Tablica 2. Prikaz smjera odstupanja izmedu polozaja maksimalne interkuspidacije i polozaja okluzije s umjetnom okluzijskom interferencom

(n=20).
Table 2  Direction of the deviation between the position of maximum intercuspation and the position of occlusion with artificial occlusal
interference (n=20).
Antero- Postero- Postero-
.. .. Antero- GG . .. et e
superiorni superiorni inferiorni inferiorni Anteriorni Superiorni Inferiorni Posteriorni
smjer smjer ® . smjer smjer smjer ® smjer smjer ®
smjer ® . . . .
Antero- Postero- S Postero- Anterior Superior Inferior Posterior
. . Antero-inferior oo .. L .. ..
superior superior directi inferior direction direction direction direction
. . rection . .
direction direction direction
N | 5 5 5 1 | 2 1 1 0
Rasprava Discussion

U ovom istrazivanju proucavao se polozaj kondila unutar
temporomandibularnog zgloba kod okluzije s umjetno iza-
zvanom okluzijskom interferencom. Utvrden je prosjecno su-
periorni polozaj kondila pri okluziji s okluzijskom interferen-
com na drugom donjem lijevom pretkutnjaku, uz prosje¢no
linearno odstupanje od 0,48 mm (SD 0,29).

Safari i suradnici (15) proucavali su povezanost prema-
turnih okluzijskih kontakata i bruksizma, te su ustanovili
povezanost mediotruzijskih okluzijskih interferenca i bruk-
sizma. U drugoj studiji, onoj Manfredinija i suradnika (8),
istaknuti su djelomi¢na povezanost kliza u centrik, laterotru-
zijskih interferenca i molarna asimetrija s bruksizmom. Iz di-
jela literature (16, 17) jasno je da se odredeni autori ne slazu
s povezano$¢u mediotruzijskih / laterotruzijskih okluzijskih
interferenca i TMD-a. Ipak, iz malobrojnih studija o funkci-
ji kondila i donje éeljusti pri uvodenju umjetnih okluzijskih

The study investigated condylar position within tem-
poromandibular joints at occlusion with artificial occlusal
interference. On average, superior condylar position during
occlusion with occlusal interference at lower left second pre-
molar was determined, with average linear deviation of 0.48
mm (SD 0.29).

Safari et al. (15) studied premature occlusal contacts and
bruxism, and found links between nonworking occlusal in-
terferences and the bruxism. Manfredini et al (8) found a par-
tial relationship between bruxism and slide from the retruded
contact position to maximum intercuspation, laterotrusion
interferences and molar asymmetry. Some authors (16, 17)
found no relationships between nonworking/working inter-
ferences and TMD. Nevertheless, based on a few studies con-
ducted on the function of the condyle and lower jaw with
artificial occlusal interferences, it can be concluded that man-
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interferenca moze se zakljuciti da se nastankom interferenca
pojavljuju promjene u funkciji donje ¢eljusti (18, 19). Huang
i suradnici (18) proucavali su utjecaj laterotruzijskih interfe-
renca na kretnje kondila radne strane. Autori (18) su zakljuci-
li da laterotruzijske interference znacajno neposredno utjecu
na kretnje kondila radne strane. Huang i suradnici (18) istra-
zivali su utjecaj okluzijskih interferenca na lateralne kretnje,
a u ovom istrazivanju proucavale su se interference u poloza-
ju maksimalne interkuspidacije. Ipak, s obzirom na utvrdene
razlike (tablica 1.), rezultati istrazivanja Huanga i suradnika
(18) mogu se smatrati slicnima onima u ovoj studiji. Moze se
zakljuciti da se nastankom okluzijskih interferenca pojavljuju
promjene u kondilarnom polozaju tijekom lateralnih kretnji
donje Celjusti i pri maksimalnoj interkuspidaciji. lako se au-
tori odredenih studija (13, 20) slazu da okluzijske interferen-
ce rezultiraju promjenama kondilarnog polozaja (to je potvr-
deno i u ovom istrazivanju, tablica 1.), potrebno je istaknuti
da su te promjene uzrokovane okluzijskom interferencom
potvrdene imedijatnim snimanjem polozaja donje celjusti.
Tesko je ustanoviti utjecu li te promjene i kako na dugotrajni
balans temporomandibularnog zgloba, ili kako utje¢u na mo-
gucu progresiju ili nastanak razlicitih tipova TMD-a.

Suprotno istrazivanju Huanga i suradnika (18) koji su ti-
jekom lateralne kretnje s okluzijskom interferencom utvrdili
gibanje radnog kondila inferiorno i anteriorno prema kretnji
bez interference, u ovom istrazivanju ustanovljen je superi-
orni polozaj kondila (tablica 1.). Superiorni polozaj kondila
(tablica 2.) govori u prilog nastanku poluge na zubnom luku
zbog okluzijske interference na jednom zubu (klinicka situa-
cija previsokoga protetskog rada ili ispuna).

Zakljuc¢ak

Unato¢ ogranicenjima u ovom istrazivanju, moze se za-
kljuciti da uvodenje okluzijskih interferenca rezultira nepo-
srednim promjenama u polozaju mandibularnih kondila u
maksimalnoj interkuspidaciji. Utvrdeni superiorni polozaj
kondila pri okluziji s umjetnom okluzijskom interferencom
govori u prilog trenutnog stvaranja poluge na zubnom luku.
Nuzna su daljnja istrazivanja o mogucoj prilagodbi temporo-
mandibularnog zgloba pri nastanku okluzijske interference,
posebno kod pacijenata s razli¢itim oblicima temporomandi-
bularnih poremecaja.

Sukob interesa

Nije bilo sukoba interesa.
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dibular function has changed with the occurrence of inter-
ference (18, 19). Huang et al. (18) investigated the influ-
ence of the laterotrusion interferences on the movements of
the working condyle. The authors (18) concluded that lat-
erotrusion interferences have a significant immediate influ-
ence on the working-side condylar movements. In contrast
to the present study, which observed interferences in maxi-
mum intercuspation position, Huang et al. (18) investigated
the effect of the occlusal interferences on lateral movements.
However, with respect to the determined differences (Table
1), the results of Huang et al. (18) study can be interpreted
in a fashion similar to the present study. It can be concluded
that emergence of the occlusal interferences lead to changes
of the condylar position during lateral movements of the low-
er jaw, and also during maximum intercuspation. Although
some authors (13, 20) agreed that occlusal interferences re-
sult in changes of condylar position (also confirmed by the
results of the present study, see Table 1), it should be empha-
sized that the changes caused by occlusal interference were
confirmed by immediate recording of the lower jaw position.
It is difficult to determine how (and whether) these changes
affect the long-term balance of the temporomandibular joint,
or how (and whether) they affect possible progression or oc-
currence of different types of the TMD.

Unlike the study carried out by Huang et al. (18), where-
in both condylar movements, the inferior and the anterior
one, were recorded during the lateral movement of the work-
ing condyle with occlusal interference, only the superior con-
dylar position (Table 1) was recorded in the present study.
The superior condylar position (Table 1) confirms the occur-
rence of a lever within dental arches due to the occlusal in-
terference at one tooth (clinically high prosthodontic restora-
tion or dental filling).

Conclusions

Within the limitations of this study it can be concluded
that the introduction of occlusal interferences leads to imme-
diate changes of the condylar position in the occlusal posi-
tion of maximum intercuspation. Determined superior con-
dylar position at occlusion with artificial occlusal interference
confirms the immediate lever creation within dental arches.
Further research of the temporomandibular joint adaptation
upon occurrence of the occlusal interference is necessary, es-
pecially in patients with different types of temporomandibu-
lar disorders.
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Abstract

Aim: The aim of this study was to determine the effect of occlusal interferences on the position of con-
dyles. Materials and Methods: The study included 10 participants. All recordings of the condylar po-
sition were done using ultrasound jaw tracking device with six degrees of freedom. Paraocclusal tray
was fixed in the lower jaw, and the artificial occlusal interference was made on the lower left second
premolar with a composite resin, thickness of 1 mm. Condylar shift at the position of the occlusion
with the artificial occlusal interference was measured using a jaw tracking device. Condylar positions
were determined based on the Cartesian coordinate system. All deviations were measured accord-
ing to a reference position which was the position of maximum intercuspation. Linear values of de-
viations between the reference position and the position of the occlusion with the occlusal interfer-
ence were determined from the values of the Cartesian coordinate system. Results: Average superior
condylar shift was 0.17 mm, SD 0.39. Average linear deviation between the position of maximum in-
tercuspation and the position of the occlusion with the occlusal interference was 0.48 mm (SD 0.29,
min 0.17 mm, max 1.19 mm). Conclusions: Occlusal interference leads to immediate change of the
condylar position within the temporomandibular joint. Average values of determined superior condy-
lar position confirm occurrence of lever within dental arches. The obtained results must be interpret-
ed within the limitations of this study (immediate measurement of the condylar position). Further re-
search is needed for the analysis of progression of the condylar position with occlusal interferences.

Received: December 27, 2015
Accepted: April 19, 2016

Address for correspondence

Samir Cimi¢ DMD, PhD

University of Zagreb School of Dental
Medicine

Department of Prosthodontic
Gunduliceva 5, 10 000 Zagreb
scimic@sfzg.hr

Key words
Dental Occlusion; Mandibular Con-
dyle; Temporomandibular Joint

References

1.

The glossary of prosthodontic terms. ] Prosthet Dent.

2005;94(1):10-92.

11.

Sojka A, Huber J, Kaczmarek E, Hedzelek W. Evaluation of Man-
dibular Movement Functions Using Instrumental Ultrasound Sys-

2. Ajanovi¢ M, Suljak Lonéarevi¢ A, Dautovi¢ Kazazi¢ L, Bejtovi¢ B, tem. ] Prosthodont. 2015. [Epub ahead of print].

Struji¢ S, Smajki¢ N. The Prevalence of Symptoms and Signs of 12. Cimi¢ S, Badel T, Simunkovic¢ SK, Pavi¢in IS, Cati¢ A. Centric slide
Temporomandibular Dysfunctions in Patients with the Posttrau- in different Angle’s classes of occlusion. Ann Anat. 2016;203:47-
matic Stress Disorder Acta Stomatol Croat. 2009;43(3):202-14. 51.

3. Ajanovi¢ M, Bosto E, Kamber-Cesir A, Tosum S. Correlation of the 13. Eberhard L, Braun S, Wirth A, Schindler HJ, Hellmann D, Gianna-
Prevalence of Signs and Symptoms of Temporomandibular Disor- kopoulos NN. The effect of experimental balancing interferences
derin Adolescent Athletes and NonAthletes. Acta Stomatol Croat. on masticatory performance. ) Oral Rehabil. 2014;41(5):346-52.
2013;47(3):233-40. 14. Obrez A, Gallo LM. Anatomy and Function of the TMJ. In: Laskin

4. Progiante PS, Pattussi MP, Lawrence HP, Goya S, Grossi PK, Gros- DM, Greene CS, Hylander WL, editors. TMDs: An Evidence-Based
si ML. Prevalence of Temporomandibular Disorders in an Adult Approach to Diagnosis and Treatment. Hanover park: Quintes-
Brazilian Community Population Using the Research Diagnostic sence Publishing Co; 2006. p. 39-41.

Criteria (Axes | and II) for Temporomandibular Disorders (The Ma- 15. Safari A, Jowkar Z, Farzin M. Evaluation of the relationship be-
ringa Study). Int ] Prosthodont. 2015;28(6):600-9. tween bruxism and premature occlusal contacts. ] Contemp Dent

5. Badel T, Panduri¢ J, Marotti M, Krolo I. Clinical Investigation of Pract. 2013;14(4):616-21.

Temporomandibular Joint Arthrosis Frequency in Young Males. 16. Lobbezoo F, Ahlberg J, Manfredini D, Winocur E. Are bruxism and
Acta Stomatol Croat. 2006;40(1):45-55. the bite causally related? J Oral Rehabil. 2012;39(7):489-501.

6. Turp JC, Schindler H. The dental occlusion as a suspected cause 17. Celi¢ R, Jerolimov V, Knezovic Zlataric D. The Relationship be-
for TMDs: epidemiological and etiological considerations. J Oral tween Occlusal Interferences and Temporomandibular Disorders.
Rehabil. 2012;39(7):502-12. Acta Stomatol Croat. 2003;37(1):47-50.

7. Manfredini D, Landi N, Romagnoli M, Bosco M. Psychic and occlu- 18. Huang BY, Whittle T, Peck CC, Murray GM. Ipsilateral interfer-
sal factors in bruxers. Aust Dent ). 2004;49(2):84-9. ences and working-side condylar movements. Arch Oral Biol.

8. Manfredini D, Stellini E, Marchese-Ragona R, Guarda-Nardini L. 2006;51(3):206-14.

Are occlusal features associated with different temporomandibu- 19. Yashiro K, Yamamoto K, Takada K, Murakami S, Uchiyama Y, Fu-
lar disorder diagnoses in bruxers? Cranio. 2014;32(4):283-8. rukawa S. Influence of balancing-side occlusal interference on

9. Sutter BA. Incidence of headaches related to occlusion and bite smoothness of working-side condylar movement and intra-articu-
force imbalance: a case study. Cranio. 2015. [Epub ahead of lar space in chewing efforts. ] Oral Rehabil. 2015;42(1):10-7.
print]. 20. Huang BY, Whittle T, Murray GM. A working-side change to lateral

10. Dodic S, Sinobad V, Obradovic-Djuricic K, Medic V. The role of oc- tooth guidance increases lateral pterygoid muscle activity. Arch

clusal factor in the etiology of temporomandibular dysfunction.
Srp Arh Celok Lek. 2009;137(11-12):613-8.

Oral Biol. 2006;51(8):689-96.



