Gnatodinamska istrazivanja
u uvjetima patoloskoga troSenja
tvrdih zubnih tkiva

Sazetak

Svrha je rada bila utvrditi uzrocnu vezu izmedu velicine 7vacnih si-
la i patoloske abrazije. Gnatodinamometrijska mjerenja obavljena su
na 30 muskaraca s izrazenom klinickom slikom patoloSke abrazije u
dobi od 30 do 75 godina, te na ispitanicima kontrolne skupine (n =
50) koju su tvorili mladi muskarci u dobi od 18 do 22 godine. Srednja
Jje vrijednost Zvacnih sila u ispitanika s abrazijom u desnom segmentu
Celjusti 391 N, a u kontrolnoj skupini 496 N (t = -3,41, p = 0,001).
Srednja vrijednost Zvacnih sila u prednjem segmentu Celjusti u ispita-
nika s patoloSkom abrazijom iznosila je 282 N, a u kontrolnoj skupini
336 N (t = -2,59, p = 0,011). Srednje vrijednosti zvacnih sila u ispita-
nika s patoloskom abrazijom u lijevom je segmentu cCeljusti bila 388 N,
a u kontrolnoj skupini 462 N (t = -2,27, p = 0,026). U skupini ispita-
nika s abrazijom postojala je obrnuto proporcionalna statisticki zna-
cajna korelacija izmedu velicina Zvacne sile i gubitka zuba na istoj stra-
ni. Zvacne sile u ispitanika s parafunkcijama vece su nego u ostalih
ispitanika.

Dobiveni rezultati pridonose poznavanju znacenja Zvacnih sila u na-
stanku abrazije, $to je od osobito vazno u svim stomatoloSkim discipli-
nama.

Kljuéne rijeci: Zvacne sile, gnatodinamska istraZivanja, abrazija
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Uvod Zvacénih miSica (1-10). Zvacne sile koje pri tome na-

staju mjerom su Zvacne funkcije, a ujedno su i fizi-

Kretnje donje &eljusti uvjetovane su morfologi-
jom Zva¢nog sustava, to jest oblikom celjusnih zglo-
bova i zglobnih sveza, oblikom i poloZajem zubi i
njihovih potpornih struktura, te aktivnom snagom

kalna kategorija uvjetovana dinamickom ili static-
kom aktivno$cu miSica, $to izravno ovisi o morfo-
loskim zna¢ajkama Zva¢nog sustava. Nasuprot to-
me aktivnost uvjetovanu poticajem i uskladivanjem
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miSi¢noga rada u odredenom vremenu nazivamo
snagom (6,7). Poznavati veli¢ine zZvacnih sila bitno
je u dijagnostickim postupcima vecine stomatoloskih
disciplina, a o tomu ovisi i izbor najdjelotvornijih
terapijskih postupaka. Zvacne sile uzrokuju meha-
ni¢ko troSenje tvrdih zubnih tkiva §to se ovisno o
uzro¢nim ¢imbenicima oznacava nazivcima abrazi-
ja, atricija, abfrakcija i demastikacija. Problem se u
suvremenim raspravama nastoji rasvijetliti s razli-
¢itih aspekata kako bi se posve odredilo njegovo
znacenje u stomatoloskoj praksi.

TroSenje tvrdih zubnih tkiva samo se do odrede-
noga stupnja smatra fizioloSkom pojavom. Gubitak
tvrdih zubnih tkiva kompenzira se reparacijskim i
regeneracijskim procesima. No ti se prirodni obram-
beni procesi mogu samo donekle suprotstaviti Stet-
nim etioloskim ¢imbenicima, a sva daljnja oStece-
nja tvrdih zubnih tkiva nazivamo patoloskim. Takva
oStecenja zuba i njegova potpornoga sustava napo-
sljetku Stete i cijelome stomatognatom sustavu bu-
duci da mijenjanjem morfoloskih obiljeZja umanju-
ju njegovu djelotvornost (8-10).

Pojave prekomjernoga troSenja tvrdih zubnih tki-
va namecu niz vaznih pitanja o njihovim uzrocima
i 0 mehanizmu nastanka. Zato smo nastojali prido-
nijeti razja$njenju te pojave i utvrditi moguce suod-
nose veli¢ina zvacénih sila s obzirom na Zivotnu dob,
zanimanje, cjelovitost zubnoga niza u istrazivano-
me segmentu celjusti i parafunkcije.

Ispitanici i postupci

U istrazivanju utjecaja Zvacnih sila na nastanak
patoloske abrazije proveli smo gnatodinamometrij-
ska istrazivanja u ispitanika s izraZenom klinickom
slikom patoloske abrazije (Skupina 1) i u uspored-
benoj skupini ispitanika bez abrazije (Skupina 2).
Skupina ispitanika s abrazijom obuhvacala je 30 mu-
Skaraca zivotne dobi od 30 do 75 godina, a kontrol-
nu skupinu ispitanika ¢inilo je 50 muskaraca Zivotne
dobi od 18 do 22 godine s potpunim i uredno sani-
ranim zubalima.

Vrijednosti Zvacnih sila i status svakog ispitani-
ka upisivali smo u za tu prigodu nacinjen upitnik.
U posebne smo rubrike upisivali podatke poput noc-
noga $kripanja i staskanja zuba pri fizickom radu,
uzbudenosti i srdzbi, te druge znacajke bitne za na-
stanak patoloSke abrazije.

Za mjerenja zvacnih sila rabe se gnatodinamo-
metri s mehani¢kom osnovom koji pripadaju najjed-
nostavnije koncipiranim spravama. Sila se mjeri te-
meljem deformacije zavojnice, opruge ili drugoga
prikladnoga gradbenog dijela naprave. Posredstvom
prijenosnog mehanizma veli¢ina se deformacije koja
nastaje djelovanjem sile iskazuje pomakom kazalj-
ke na mjernoj ljestvici ili na mjernome satu. Danas
postoje vrlo uspjesne modifikacije tih naprava pri-
mjenom elektrootpornih mjernih traka (strain gau-
ge).

U naSim smo se mjerenjima sluZili posebno kon-
struiranim mehani¢kim gnatodinamometrom metal-
ne osnove, oblika Zlice, na krajevima kojeg su 6 mm
debele Zeljezne hvataljke obloZene promjenljivim
nastavcima izradenim iz vakumirane gume 70%-tne
¢vrstoce u koje su ispitanici grizli. Na metalnu je
osnovu pri¢vr§éen manometar. Ugriz na hvataljke
uvjetovao je otklon kazaljke na mjernome satu, $to
je omogucilo ocitavati vrijednosti Zva¢nih sila (11-
-13).

Mjerenja su obavljana u frontalnom segmentu ce-
ljusti i oba lateralna, i to po tri puta u svakome seg-
mentu zubnoga luka. Od ocitavanih vrijednosti iz-
dvajali smo najvece i zatim ih statisticki rasc¢lanji-
vali.

Rezultati

Razlike veli¢ine Zvacnih sila te razlike Zivotne
dobi u istraZivanim skupinama, prikazane u Tablici
1., pokazale su se statisticki znacajnim. -

U istrazivanoj je skupini ispitanika s abrazijom
srednja vrijednost za Zivotnu dob bila 34 godine, a
u usporedbenoj 20 godina. Srednja je vrijednost
Zvacnih sila u ispitanika s abrazijom u desnom seg-
mentu ¢eljusti 391 N, a u kontrolnoj skupini 496 N
(t=-3,41; p=0,001). Srednja je vrijednost Zvacnih
sila u prednjem segmentu celjusti u ispitanika s abra-
zijom 282 N, a u kontrolnoj skupini 336 N (t = -
2,59; p = 0,011). Srednja je vrijednost Zvac¢nih sila
u lijevom segmentu celjusti u skupini ispitanika s
abrazijom 388 N, a u kontrolnoj skupini 462 N (t =
-2,27; p = 0,026).

U skupini ispitanika s abrazijom nije utvrdena
statisticki znaCajna korelacija izmedu Zivotne dobi
i veli¢ine Zvacnih sila, a u kontrolnoj skupini takva
korelacija nije provjerena zbog maloga dobnog ra-
spona. Razlike u veli¢ini Zvacnih sila na lijevoj i na
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Tablica 1. Razlika u dobi i velicini Zvacne sile medu skupinama

Table 1. Difference in age and intensity of masticatory force between study groups
Srednja / Mean Srednja / Mean D D
.. . vrijednost / value vrijednost / value . .
[ b Skupina 1 / Group 1 | Skupina 1/ Group 1 Sk“Pmal/ Group. | Skupina / Group t P
N = 30 N = 50 2
Dob / Age 54 20 10 1 23,66 0,0000
Zva¢na sila / Masticatory 391 496 137 129 3,41 0,001
D. / force right
Zvacna sila / Masticatory 282 336 100 84 -2,59 0,011
N. / force front
Zvacna sila / Masticatory 388 462 142 140 -2,27 0,026
| S / force left

desnoj strani u kontrolnoj skupini (¢-test za zavisne
uzorke) iskazane su u Tablici 2. Utvrdena je stati-
sti¢ki znacajno veca Zvacna sila u desnom segmen-
tu ¢eljusti nego u lijevom (t = 3,15; p = 0,003).

U skupini ispitanika s abrazijom postojala je sta-
tisticki znacajna korelacija (obrnuto proporcionalna)
izmedu veli¢ina Zvacnih sila i gubitka zuba na istoj
strani. Pritom je odnos Zvac¢ne sile i gubitka zuba
na desnoj strani t = -0,397; p = 0,04. Odnos Zvac¢ne

Tablica 2. Odnos Zvacnih sila lijevo i desno u kontrolnoj sku-
pini. t = 3,15; p = 0,003

Table 2. Correlation between masticatory forces on the left
and right sides in the control group. t = 3.15; p =
0.003
Varijabla Srednja vrijednost SD
Variable Mean value
Zvacna sila desno 495 130
Maticatory forces R.
Zvacna sila lijevo 462 140
Maticatory forces L.

sile i gubitka zuba na lijevoj strani bio je t = -0,379;
p = 0,04. Odnos Zvacne sile i gubitka zubi u pred-
njem segmentu celjusti bio je t = -0,49; p = 0,006.

U Tablici 3 nastojali smo ra$¢lambom varijance
istraziti statisti¢ki znacajnu razliku veli¢ine Zva¢nih
sila u skupini ispitanika s abrazijom u odnosu spram
zanimanja i parafunkcije. Statisticki znacajnu razli-
ku pokazala je samo na lijevoj strani u odnosu ve-
licine Zvacne sile i parafunkcija (F = 23,5; p =
0,006). Pritom su Zvacne sile u ispitanika s parafun-
kcijama redovito bile vece nego u ostalih ispitani-
ka.

Rasprava

Cimbenici koji utje¢u na iskazane vrijednosti
Zvacnih sila jesu polozaj toc¢ke zagriza, histokemij-
ski tip vlakana Zvac¢nih miSica, okomita dimenzija
okluzije (VDO) te stupanj otvorenosti usta (14,15).

U odraslih je ispitanika primjerice znatna razli-
ka intenziteta Zvacnih sila s normalnim licem i onih

Tablica 3. Razlika u velicini Zvacnih sila u eksperimentalnoj skupini u odnosu prema zanimanju i posebnome nalazu

Table 3.

Difference in intensity of masticatory force in the experimental group with regard to occupation and specific finding

Poseban nalaz
Specifik finding

Zvacna sila desno
Masticatory force right

Zvaéna sila naprijed
Masticatory force anterior

Zvacna sila lijevo
Masticatory force left

Clenchin of teeth

0 384 264 363
Bruksizam 434 317 428
Bruxsizam

Stiskanje zubi 412 316 481
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s izduZenim licem. Pri tome ljudi s normalnom vi-
sinom lica razvijaju dva do tri puta vece Zvacne si-
le, §to pripisujemo biomehani¢kim razli¢itostima
Zvacnog sustava (16-20). Zbog prekomjernoga tro-
Senja zubnih tkiva pod utjecajem Zvacnih sila mije-
njaju se i meduceljusni odnosi i u vodoravnoj i u
okomitoj relaciji (14,15,21-23).

Mjerenjima Zvacnih sila bavili su se mnogi is-
trazivaci. Ringquist (24) primjerice, navodi da su
prosje¢ne vrijednosti Zvacénih sila u lateralnim seg-
mentima 477 N, §to je gotovo istovjetno vrijedno-
stima koje je izmjerila Kurliandsky (25).

Volker (26) navodi kako je prosje¢na vrijednost
Zvacnih sila u podrucju premolara 480 N, a u po-
dru¢ju molara 520 N.

Nasa su istrazivanja pokazala ne$to manje vrijed-
nosti Zvacnih sila, §to je moguce objasniti ¢injeni-
com da navedeni autori ne navode nalaz patoloske
abrazije kakav je prikazan u nasem uzorku. To je
moglo biti razlogom djelovanja prilagodbenih me-
hanizama kojima je prvotna Zvacna sila umanjena.
Zato je i svrha naSega rada bila utvrditi veli¢ine
zvaénih sila u abradiranom i neabradiranom zuba-
lu. U ovih istrazivanih skupina zabiljeZena je stati-
sti¢ki znacajna razlika.

Veli¢ine Zvaénih sila u istrazivanim skupinama
razlikuju se 1 prema Zivotnoj dobi, no ta je razlika
vjerojatno isklju¢ivo uvjetovana kriterijem odabira
u skupine. Naime, raspon je godina u skupini ispi-
tanika s abrazijom bio mnogo veci nego u kontrol-
noj skupini.

Prosjec¢ne vrijednosti Zvacnih sila u ispitanika s
izrazenom klini¢kom slikom patoloske abrazije ma-
nje su od onih u kontrolnoj skupini i to u cijelom
uzorku za 18,12%. Pri tome te razlike za desno boc¢-
no podrucje iznose 21,08%, za prednje podrucje
16,14%, te za lijevo bo¢no podrucje 17,13%. U po-
drucju su prednjih zuba zabiljeZene manje vrijedno-
sti Zvacénih sila nego u oba bo¢na podrucja i to za
30,32%, §to je nalaz koji se slaze s istraZivanjima
IvaniSa i sur. (13).

U kontrolnoj skupini postojale su statisti¢ki
znacajno vece zvacne sile u desnom segmentu ce-
ljusti u odnosu na prema lijevom (t = 3,15 ; p =
0,003). U ispitanika s patoloskom abrazijom nema
korelacije izmedu Zivotne dobi i Zvac¢nih sila, §to ne
znaci da nema takve povezanosti nego ona moze biti
ponistena utjecajem gubitka zuba i parafunkcijama.

Poznato je, naime, da se u potpunom zubnom nizu
sila koja djeluje na svaki zub posebice preraspore-
duje doticajnim tockama i na preostale zube. U na-
§ih ispitanika s izrazenom klinickom slikom abra-
zije zbog nepotpunosti je zubnih nizova nastao gu-
bitak kontaktnih to¢aka, §to je moglo uzrokovati da
se iskazu manje vrijednosti Zvacnih sila u uspored-
bi s kontrolnom skupinom. Raspored i raspon ne-
dostajucih zuba takoder su bitni u procjeni Zva¢nih
sila, pa se primjerice pri razmjerno povoljnom ra-
sporedu i postojanju veceg broja zuba dobivaju i ve-
e vrijednosti izmjerenih Zvacnih sila. O broju i ra-
sporedu preostalih zuba ovisi i navika ispitanika da
zbog osjecaja sigurnosti prigodom Zvakanja vise ra-
be jednu stranu zubala pa su na toj strani i Zva¢ne
sile vece. Postavku da ¢e$ca funkcija utjece na po-
vecanje zZvacnih sila potkrepljuje i pojava parafun-
kcija pri kojima su redovito registrirane vece Zvac-
ne sile neovisno o Zivotnoj dobi i broju postojecih
zuba. Zato je u skupini ispitanika s abrazijom zabi-
ljeZzena znatna obrnuto proporcionalna korelacija
izmedu Zvacne sile i gubitka zuba na istoj strani (de-
sno t = -0,397; p = 0,03; sprijeda t = -0,379; p =
0,04; lijevo t = -0,49; p = 0,000).

U skupini ispitanika s abrazijom ras§¢lambom va-
rijance nije utvrdena statisticki znac¢ajna razlika ve-
licina Zvaénih sila u vezi sa zanimanjem, §to tako-
der mozZe biti posljedicom nedostatnog uzorka tako
da bez daljnjih istrazivanja nije moguce procijeniti
tu pojavu. Veli¢ina Zvac¢nih sila u ispitanika s abra-
zijom u odnosu prema parafunkciji u lijevom je seg-
mentu Celjusti pokazala statisticku znacajnost (F =
23,5; p = 0,000), a Zvacne su sile u ispitanika s pa-
rafunkcijama bile vece nego u drugih ispitanika.

Zakljucci

Temeljem nasih istraZivanja zakljuc¢ujemo:

e da su razlike u veli¢ini zZvacnih sila medu is-
trazivanim skupinama znatne;

° da mladi ispitanici (kontrolna skupina) s intak-
tnim ili saniranim zubnim nizom iskazuju mno-
go vece Zvacne sile od ispitanika s abrazijom
(eksperimentalna skupina);

* da u eksperimentalnoj skupini nije utvrden zna-
tan meduodnos dobi i veli¢ine Zvacnih sila, §to
je moguce razli¢ito tumaditi;

580

Acta Stomatol Croat, Vol. 32, br. 4, 1998.



Dragutin Komar i sur.

Gnatodinamska istraZivanja

* da nije opaZena statisticki znacajna razlika u
veli¢ini Zvacnih sila u eksperimentalnoj skupini
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Gnathodynamic Studies in
Conditions of Pathological
Abrasion of Hard Dental Tissues

Summary

The principal study objective was to define causative relation bet-
ween masticatory forces and pathological abrasion. Gnathodynamome-
tric measurements were made in 30 males aged from 30 to 75 years
aged from 30 to 75 years with marked clinical signs of pathological
abrasion, and in control subjects (n = 50) comprising young males aged
from 18 to 22 years. The mean value of masticatory force intensity in
subjects with abrasion in the right segment of the jaw was 391 N, whi-
le in the control group it was 496 N (t=-3.41; p=0.001). The mean va-
lue of intensity of masticatory forces in the anterior segment of the jaw
in subjects with pathological abrasion was 282 N and 336 N in the con-
trol group (t=-2.27; p=0.026). The mean value of masticatory force in-
tensity in subjects with pathological abrasion in the left segment of the
jaw was 388 N and 462 N in the control group (t=-2.27; p=0.026). In
the group of subjects with abrasion inversely proportionate statistical-
ly significant correlation was found between the intensity of mastica-
tory force and loss of a tooth on the same side. Masticatory forces in
subjects with parafunctions have shown to be greater than in other study
subjects.

The obtained results contribute to knowledge on the significance of
masticatory forces in the development of abrasion, which is of utmost
importance in all fields of dentistry.

Key words: mastication forces, gnathodynamic studies, abrasion
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Introduction

Movements of the lower jaw are affected by mor-
phology of the masticatory system, i.e. by the sha-
pe of gnathic joints and articular attachments, sha-
pe and position of teeth and their supporting struc-
tures, and by active strength of masticatory muscles
(1-10). Masticatory forces occurring in this process
are a measure of mastication function and at the sa-
me time they are a physical category influenced by
dynamic or static muscle activity, directly depending
on morphological properties of masticatory system.
On the other hand, the activity resulting from sti-
mulation and co-ordination of muscle activity in a
given time is defined as strength (6,7). Knowing the
strength, or intensity, of masticatory forces is essen-
tial to diagnostic procedures in most dental specia-
lities, and the selection of most effective therapeu-
tic techniques also depends on this knowledge. Ma-
sticatory forces cause mechanical wearing of hard
dental tissues that, depending on causative agents,
is referred to as abrasion, attrition, abfraction and de-
mastication. Current discussions are aimed at clarif-
ying the problem from different aspects in order to
completely define its meaning in dental practice.

Only up to a certain degree is abrasion of hard
dental tissues considered a physiological process.
Loss of hard dental tissue is compensated for by re-
parative and regenerative processes. These natural
defence mechanisms may, however, be only to a cer-
tain extent counterposed to harmful etiologic factors,
whereas all further damages of hard dental tissues
are defined as pathological. This damage to teeth
and their supportive system eventually cause harm
to the entire stomatognathic system, because by
changing morphological characteristics they reduce
its efficacy (8-10).

Excessive wearing of hard dental structures im-
poses a number of important questions about their
causes and mechanisms of occurrence. Our aim was
to contribute to the clarification of this phenomenon
and to find out the inter-relationships between in-
tensities of individual masticatory forces with regard
to age, occupation and completeness of dental se-
quence in the analysed segment of the jaw and pa-
rafunctions.

Material and methods

The study on how masticatory forces affect the
development of pathological abrasion was carried

out by gnathodynamometric assessment of a sam-
ple of patients with visible clinical signs of patho-
logical abrasion (Group 1) and a sample of study su-
bjects showing no signs of abrasion (Group 2). The
group of study subjects with signs of abrasion in-
cluded 30 males aged from 30 to 75 years, while the
control group comprised 50 males aged from 18 to
22 years with complete and well-cured dentition.

The values obtained for the intensity of masti-
catory forces and dental status of each study subject
were recorded in a special form. There were also
special columns for recording of information such
as: nocturnal bruxism and clenching of teeth during
physical labour, excitement and anger, together with
other characteristics important to the development
of pathological abrasion.

Gnathodynamometers with mechanical base, al-
so considered as the most simply devised instrumen-
ts, are commonly used in the measurement of ma-
sticatory forces. The force is measured on the basis
of deformity of a spring or some other appropriate
structural segment of the device. Through the tran-
smission mechanism the extent of deformity resul-
ting from action of force is recorded by deflection
of a needle on the scale or the clock. Today modern
modifications of these instruments exist that apply
a strain gauge.

For the purpose of our measurements a special-
ly devised mechanical gnathodynamometer was
used with a metal spoon-shaped base at the ends of
which there were 6 mm thick iron clamps coated
with changeable pieces made of 70%-resistant va-
cuum rubber, which the study subjects had to bite.
Manometer was attached to the metal base. A bite
on clamps caused deflection of a gauge needle ma-
king it possible to read out the values of mastica-
tory forces, similar to the procedure employed in
previous studies (11-13).

Measurements were made in frontal and both la-
teral jaw segments three times at each segment of a
dental arch. The highest values were selected and
statistically analysed.

Results

The differences between masticatory forces and
differences in age presented in Table 2 have pro-
ved statistically significant.
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The mean age in the group of experimental study
subjects was 34 years and in the control group 20
years. The mean value of masticatory forces in su-
bjects with abrasion in the right segment of the jaw
was 391 N and 496 N in the controls (t=-3.41;
p=0.001). The mean value of masticatory forces in
the anterior segment of the jaw in subjects with abra-
sion was 282 N and 336 N in the control group (t=-
2.59; p=0.011). The mean value of masticatory for-
ces in the left segment of the jaw in subjects with
abrasion was 388 N and 462 N in the controls (t=-
2.27; p=0.026).

In the group of subjects with abrasion no stati-
stically significant correlation was found between
age of the subject and value of masticatory forces,
while in the control group the correlation was not
evaluated because of the very small age range. Dif-
ferences in values of masticatory forces between the
left and the right sides in the control group (t-test
for dependent samples) are shown in Table 2. Sta-
tistically significantly greater masticatory force was
found in the right jaw when compared with the left
segment of the jaw (t=3.15; p=0.003).

In the group of subjects with abrasion statistically
significant correlation was found (inversely propor-
tionate) between values of masticatory forces and lo-
ss of a tooth an the same side. The relation betwe-
en masticatory force and tooth loss an the right si-
de was t =-0.379; p=0.04. The relation between ma-
sticatory force and loss of a tooth on the left side
was t = -0.379; p=0.04. The relation between ma-
sticatory force and tooth loss in the anterior segment
of the jaw was t = -049; p=0.006.

Analysis of variance was used to study statisti-
cally significant difference between masticatory for-
ces in the group of subjects with abrasion in relati-
on to occupation and parafunctions (Table 3). Sta-
tistically significant difference was found between
the value of masticatory force and parafunction only
on the left side (F=23.5; p=0006). Masticatory for-
ces in subjects with parafunctions were always gre-
ater than in other study subjects.

Discussion
Among the factors influencing the obtained va-

lues of masticatory forces are the position of biting
point, histochemical type of masticatory muscle fi-

bres, vertical occlusal dimension (VOD), and degree
of openness of the mouth (14,15).

In adult subjects, for instance, significant diffe-
rence in the intensity of masticatory forces has be-
en noticed between subjects with normal and those
with elongated faces. People with normal facial he-
ight develop two to three times greater masticatory
forces, which is ascribed to biomechanical variati-
ons in the masticatory system (16-20). As a result
of excessive wearing of dental tissues under the in-
fluence of masticatory forces, the inter-gnathic re-
lationships undergo changes both in horizontal and
vertical relations (14,15,21-23).

Many scientists have carried out measuremen-
ts of masticatory forces. Ringquist (24), for instan-
ce, reports the average values of masticatory forces
in lateral segments to be 477 N, which is almost
identical to the values reported by Kurliandsky (25).

Volker (6) states the average value of mastica-
tory forces in the premolar region to be 480 N and
520 N in the molar region.

Our research results show somewhat lower va-
lues of masticatory forces, which may be accoun-
ted for by the fact that the above mentioned authors
do not report on the finding of pathological abrasi-
on as presented in our sample that might be the re-
ason for the action of adjustment mechanisms which
reduce the initial masticatory force. Therefore, the
primary objective of our study was to determine the
intensity of masticatory forces in abraded and non-
-abraded dentition. Statistically significant differen-
ce was found between the two groups of study su-
bjects.

The intensity of masticatory forces differs bet-
ween the study subjects with regard to their age, al-
though the difference is probably first of all due to
criteria in selection of the sample. Namely, the age
range in the group of subjects with abrasion was
much greater than that in the control group.

The average values of masticatory forces in su-
bjects with marked clinical signs of pathological
abrasion were 18.12% smaller for than in the con-
trol group, in the entire study sample. The differen-
ce referring to the right lateral region is 21.08%, for
the anterior region 16.14%, and for the left lateral
region 17.13%. In the region of the anterior teeth the
values of masticatory forces were 30.32% smaller
when compared with those in both lateral regions;
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the finding is in accordance with a study carried out
by Ivanis et. al. (13).

In the control group statistically significantly gre-
ater masticatory forces were noticed in the right seg-
ment of the jaw when compared with the left seg-
ment (t=3.15; p=0.003). In study subjects with pat-
hological abrasion no correlation was found betwe-
en their age and masticatory forces, which, howe-
ver, does not mean that no such correlation exists,
but rather that it can be annihilated by the influen-
ce of tooth loss and parafunctions. Namely, it is an
established fact that in a complete dental sequence
the force acting upon each tooth is redistributed
across the contact points over other teeth. In our su-
bjects with markedly visible clinical signs of abra-
sion due to incomplete sequences of teeth the con-
tact points have been lost and this could have cau-
sed smaller values in masticatory forces when com-
pared with the control group. The arrangement and
range of missing teeth are also important in the asse-
ssment of masticatory forces so that, for instance,
in a relatively good sequence and presence of a lar-
ger number of teeth greater values of the measured
masticatory forces are obtained. As the habit of
using one side of dentition for reasons of safety du-
ring mastication depends on the number and arran-
gement of the remaining teeth, the consequence is
that the masticatory forces on this side are of grea-
ter intensity. The assumption that frequent use af-
fects an increase in masticatory force is substantia-
ted by parafunctional phenomena which always re-
sult in greater masticatory forces regardless of age
and number of teeth. Therefore, in subjects with
abrasion an inversely proportionate correlation was
noticed between masticatory force and loss of a to-
oth on the same side (right t=-0.397; p=0.03;anteri-
orly t=-0.379; p=0.04; left t=-0.49; p=0.006).

In the group of subjects with abrasion analysis
of variance did not show statistically significant dif-
ference in the intensity of masticatory forces with
regard to occupation, which may also be accounted
for by the small number of study subjects, so that
further research is needed in order to properly eva-
luate the observed phenomenon. The intensity of
masticatory forces in subjects with abrasion in re-
lation to parafunctions in the left segment of the jaw
showed statistical significance (F=23.5; p=0.006),
whereas masticatory forces in subjects with parafun-
ctions were greater than in other study subjects.

Conclusions

Based on our study results the following may be
concluded:

e differences in the intensity of masticatory for-
ces between the groups of study subjects were
statistically significant;

* younger subjects (control group) with. intact or
cured dental sequence exhibited masticatory
forces of greater intensity that the subjects with
abrasion (experimental group);

* in the experimental group no significant cor-
relation was found between the age and inten-
sity of masticatory forces, which may be ex-
plained in a number of different ways;

* no statistically significant difference was found
in the intensity of masticatory forces in the ex-
perimental group with regard to occupation and
specific findings.

The obtained results are considered preliminary
and research should be continued with a more ap-
propriate selection of study sample, especially in vi-
ew of age and morphological and functional charac-
teristics of dentition.
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