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»Niko nas nije pitao kad i gde cemo se roditi,
i za to nemamo ni zasluge ni krivice,

a da li éemo postupati kao ljudi ili neljudi -
to zavisi iskljucivo od nas.“

Patrijarh Pavle

ad ideje za urednicki komentar naviru kao bujice, jedini problem je izabrati najoriginal-

niju za nasu realnost. U moru ,,svekolikog“ napretka najteze je ipak ostati razuman, pa je i

ova misao naseg patrijarha najbolje tumacenje moralnog, drustvenog, ali i individualnog
posrnuca u skoro svim segmentima Zivota.

Zivimo u vremenu totalne hipokrizije i lazi, gde su paranoja i autoritarnost osnovni Zivotni
postulati, a primitivizam, mrznja i, svakako, nasilje osnovni modeli ponasanja. U takvoj imitaciji
zivota samo se hipnozom ili simuliranjem moZe objasniti ,normalnost“ i svakodnevica.

Na$ drustveni ambijent se bazira na apsurdima i cinizmu, ali i na neznanju i ¢esto verbalnoj
agresiji na zdrav razum. Antiintelektualizam je ne samo stav ve¢ i stanje svesti onih koji nam
»oblikuju“ Zivot. A kada su afere, malverzacije, prevare i lazi normalan ,,drustveni proizvod‘, onda
je boljitak udaljen svetlosnim godinama. Sigurno je, takode, da su i tetovaze koje iscrtava takva
realnost na dusama onih koji Zive montipajtonovsku stvarnost tesko izbrisive. Kada se na sve ovo
nadovezu i institucije u kojima sede i ,vredno“ rade mediokriteti i ,partijski podobni® sa sumnji-
vom $kolskom spremom i plagiranim doktoratima, put u ,bezdan® je jedina svetla tacka.

Cinjenica je, takode, da je moralni kodeks ,.kreatora“ nasih zivota prili¢no ,,izvitoperen“ i znacaj-
no pomeren iz normalnog koloseka. Biti ponosan na sopstveno neznanje je karakteristika neukih
i suprotna je svakoj logici. Tamo gde je kultura izolovana iz svakog drustvenog konteksta, tamo
gde su nosioci zakona promoteri bezakonja, tamo gde sistem manipulacije ,,validno“ derogira ar-
gumente, tamo gde se ,,uredno” menjaju uzroci i posledice i gde se jedino ,tap$anjem* valorizuju
podvizi ,preucenih — moralni sunovrat je jedini izlaz na kraju tunela.

Vrhunac drustvene hipokrizije je trgovina diplomama i ordenjem, odnosno ,.krada“ tudeg zna-
nja (Citaj plagiranje) uz ,sistematski“ pokusaj odbrane laZi i neistina neakademskim postupcima.

U talasu primitivizma jedino Univerzitet i sistem visokog obrazovanja uspevaju da se usprotive
»Kreatorima jednoumlja“i,sejacima straha® protiv svake kriti¢ne i kreativne ideje. Univerzitet je
centralna institucija svakog drustva i stub na kome pociva prosperitet i napredak i trebalo bi da
pociva na Cestitosti, strucnosti i znanju kao osnovnim merilima.

Akademska Cestitost bi morala biti najveca vrlina jer podrazumeva pre svega postenje, slobodu i
hrabrost u tumacenju brojnih izazova sadasnjeg trenutka, ali i visoku profesionalnost i odgovornost
u postovanju elementarnih zakonskih, eti¢kih i moralnih normi. Borba za istinu je osnovni cilj
i jedina destinacija odgovornih i kompetentnih, ali i neiscrpna energija i jedino svetlo u mraku
koji natkriljuje nasu stvarnost.

Ovaj urednicki komentar ¢u zavrsiti citatom i danas aktuelnog Branislava Nusica: ,Tamo gde
se znanje rasprodaje a titula kupuje — nema boljitka“ jer je to istovremeno i pitanje i odgovor, ali
i tragi¢na komedija nase stvarnosti i aktuelnog trenutka.

Prof. dr Slavoljub Zivkovi¢
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Gloss and surface analysis of various composite materials

Vanja Opaci¢ Galic¢', Danica Popovi¢? Jovana N. Stasi¢’, Bojan Dzeletovic', Stefan Manojlovi¢?

'University of Belgrade, School of Dental Medicine, Department of Restoratie Dentistry and Endododntics, Belgrade, Serbia;
?University of Belgrade, School of Dental Medicine, Department of Prostodontics, Belgrade, Serbia;

3Dental Clinic “S Dent” Subotica, Serbia

SUMMARY

Introduction To obtain the ideal aesthetics, each restorative material must imitate natural tooth in color, surface
texture and be stable over time. Damage or wear of the material causes poor optical properties of the restoration, so
it is necessary to repolish, repair or replace it. The aim of this study was to test the gloss and surface changes of the
composite materials with filler’s particles of different size, before and after material artificial mechanical ageing.
Material and Methods Four composite materials were tested, two microhybrid composites (Gradia Direct GC, Her-
culite XRV, Kerr) and two nanohybrid composites (Filtek Ultimate 3M; TetricEvoceram, Ivoclar). Composites’ samples
of 9 x 9 x 2 mm in size were polished in accordance to the standard protocol by Sof-Lex discs (2382 C, SM, F, SF) for
30 seconds. Gloss was measured after polishing and taking photos using optical microscope (400x). In the chewing
simulator, ageing of the samples was conducted (100,000 cyclic kicks). After the samples’ ageing, surface photos were
taken and gloss measured. The obtained results were statistically processed (One-way ANOVA, t-test).

Results The best gloss after polishing was shown by Filtek Ultimate (54.00 £ 14.06), the worst by Gradia Direct (47.33 +
7.92). There was no statistically significant difference (p > 0.05) in surface gloss after polishing composite. The smallest
defects on the surface of composites were detected in material Gradia Direct (21363.7 um?) with the average value of
the diameter 137 pm.

Conclusion The tested nanohybrid and microhybrid composites showed comparable gloss value before and after
artificial aging. Mechanical aging caused vivid changes regarding surface defects on all tested composite materials.

Keywords: nanohybrid composite; microhybrid composite; gloss

INTRODUCTION

Many philosophers have spoken of aesthetics and beauty,
and most of them agreed with Platos saying that beauty is
in the eye of the viewer and that it is subjective experience
of the object of observation. Aristotle’s quote that what
is beautiful has to be harmonious, could apply on nowa-
days composite materials which in general comply with
aestethic, functional and biological demands in restorative
dentistry. To obtain ideal aesthetics, each restorative mate-
rial must match natural tooth in color, surface texture and
be stable over time [1]. The main reason for replacement
of the existing restorations is mostly aesthetics [2].

One of the problems when applying composite restor-
ative materials is the rough surface of restoration. This
facilitates staining, plaque accumulation, recurrent decay,
inflammation of the gingiva, and brightness reduction of
the restoration. The surface roughness of Ra 0.2um (Ra
= means roughness value) is considered sufficient for
plaque accumulation and discoloration [3, 4], while pa-
tient can feel roughness of 0.3 pm by the tip of the tongue
[5]. O’'Neill pointed out that the maximum acceptable
threshold for roughness is 200 nm, after which plaque
accumulation occurs [6]. Damage or wear of the material

causes poor optical properties of the restoration, so it is
necessary to repolish, repair or replace it.

In addition to surface roughness, gloss is another factor
that plays an important role in the aesthetics of compos-
ites. Gloss is surface ability to reflect light. Human eye can
easily tell the difference between the radiance of the resto-
ration and surrounding enamel, even if the colors of these
structures are the same [7]. Furthermore, glossy surface of
enamel “tolerates” mechanical wear, while glossy surface of
the composite, which is initially lower, tends to continue
to decrease due to mechanical stresses over time. With in-
creasing surface roughness, the degree of random light re-
flection increases, which eventually results in the decrease
in the surface gloss [8]. Reduction of gloss and smoothness
potentially leads to discoloration of the restoration [5,11].

In the oral environment, many external and internal
factors have great impact on restorations. The factors relat-
ed to the material itself are primarily the structure of the
matrix and the characteristics of the restoration particles,
which have direct influence on the surface smoothness
and susceptibility to exterior discoloration [1,9].

Reducing the particle size of hybrid composites can
enhance aesthetic properties, but with optimum physical
properties, microhybrids (0.04 to 1um) were the first one

Address for correspondence: Vanja OPACIC GALIC, Department of Restoratie Dentistry and Endododntics, Rankeova 4,

11000 Belgrade, Serbia; vanja.opacic.galic@gmail.com
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introduced and followed by nanotechnology with particles
that are in the range of 0.1-100 nanometers. The use of
nanotechnology in new composite formulations is one
of the major contributions in dental materials [10, 11].
Nanocomposites are considered to be a combination of
good mechanical strength of hybrid composites but with
superior optical properties than micro-filled ones [4, 12].
They have high translucency, are well polished and have
superior gloss with adequate mechanical properties for
high stress restorations [5]. In addition to the particle size,
the shape of the particles also has an impact on the resis-
tance to occlusal wear, so Tamura et al. [13] pointed out
that spherical particle composites are more resistant to
simulated occlusal wear than irregularly shaped particle
composites.

Resin and filler particles do not have the same wear
resistance due to different degrees of hardness [9]. Thus,
composite structure, refining and polishing systems have
direct effect on surface (gloss and roughness), and me-
chanical properties (hardness and resistance to chemical
degradation) [1, 14]. It has been shown that more time
spent on polishing a composite, the restoration with high-
er and longer gloss is obtained [3].

Given that degradation of the composite in the oral
environment is known, numerous in vitro studies have
examined the effect of artificial aging on the mechanical
and optical properties of these materials. Cycle loading
protocols (mechanical artificial aging), immersion in me-
dia such as ethanol or water, brush simulation and light
aging [2, 15, 16] are most commonly used.

The aim was to investigate gloss and surface changes of
different composite materials before and after simulated
aging. The null hypothesis was that there was no difference
in gloss before and after the mechanical aging of different
composite materials.

Table 1. Tested materials
Tabela 1. Testirani materijali

MATERIALS AND METHODS

Four types of composite materials were included in this
investigation, two microhybrid and two nanohybrid com-
posites (color A2) (Table 1).

For each groups of tested materials, eight samples were
prepared (in silicon mold 9x9x2 mm). Each sample was
polymerized across glass slide 40 s on both sides, (Wood-
pecker Led. H, China). Samples were polished by standard
protocol aluminum oxide abrasive Sof-Lex discs (2382 C,
SM, E SF) (3M, ESPE), for 30 s each, using watercooling.
After polishing the samples, (IG-331; Horiba) gloss of each
sample surface of the composite material was measured
by the gloss-meter. Samples were centrally set up with
striking beam of 60 degrees. Polished surfaces were ob-
served with optical microscope (x400) (Carl Zeiss Jena
NU2) and photographed.

Until placed in chewing simulator, samples were kept in
wet environment with constant temperature of 37°C. Sam-
ples were poured into acrylate and placed in two chambers
of chewing simulator. Cyclic loading with force of 5 kg in
vertical direction simulated mechanical aging. For each
sample 100,000 cycles were performed. This was equiv-
alent to one year of chewing (CS-4.2 Economyline, SD
Mechanotronics, Germany). After the mechanical aging,
gloss was measured for every surface. Surface of samples
were photographed and saved in digital format.

The obtained results were statistically processed using
One-way ANOVA and T- test.

RESULTS

The results were presented in Figures 1-6 and Table 2.
After being polished with Sof-Lex system, the highest

gloss was shown in Filtek Ultimate with values 54 + 14.08,

Tetric EvoCeram with values 49.67 £ 7.03 and Herculite

Material Type Fillers Matrix Manufacturer
Materijal Tip Punioci Matriks Proizvodac
. Microhybrid 0.85 um UDMA, dimethacrylate co-mono-
Gradia mikrohibridni Silica / silika mers-dimetakrilat ko-monomer GC Dental, Japan
Herculite XRV N.\lcrohyb.nd' 0.3-0.6 um BatAI-Slllcate Bis-GMA KerrHawe S. A, Switzerland
mikrohibridni / Ba-Al-silikat
. 0.6-10 pm Bis-GMA,
Filtek Ultimate | \anohybrid 4-20 nm UDMA, TEGDMA, 3M ESPE, USA
nanohibridni . . o . . .
silica, zirconia / silikat, cirkonijum bis-EMA
Nanohybrid 40-3000 nm
Tetric EvoCeram nybrd Ba-Al-silicate, iterbiumtrifluorid, silica UDMA, Bis-GMA IvoclarVivadent, Liechtenstein
nanohibridni " N Sy
/ Ba-Al-silikat, iterbiumfluorid, silika

UDMA - urethane dimethacrylate; Bis-GMA — bisphenol glycidyl methacrylate; TEGDMA - triethylene glycol dimethacrylate; Bis-EMA — ethoxylated bisphenol-A
dimethacrylate UDMA - uretan-dimetakrilat; Bis-GMA - bisfenol-glicidil metakrilat; TEGDMA - trietilen-glikol dimetakrilat; Bis-EMA — etoksilirani bisfenol-A dimetakrilat

Table 2. Composite surface defect sizes (um) after chewing simulation
Tabela 2. Veli¢ina defekata na povrsini kompozita (um) posle simulacije Zvakanja

Material Area, pm’ Max diameter, pm Min diameter, pm Mean diameter, pm Roundness
Materijal Povrsina, pm? Maksimalni preénik, pm Minimalni preénik, pm Srednji pre¢nik, pm Zaokruzeno
Gradia 21363.7 226.4 103.1 137.8 191
Herculite XRV 268696,7 630.0 537.3 582.7 117
Filtek Universal 187307.0 584.2 300.8 457.2 234
Tetric EvoCeram 2478333 756.3 547.4 642.4 3.61




Stomatoloski glasnik Srbije. 2019;,66(4):167-174

Composite gloss after polishing
Sjaj kompozita nakon poliranja

60 54
49,67

50 43,67

40

Gloss
Sjaj
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\\\\.é

10

Gradia Herculite Filtek Tetric
XRV Ultimate Evo
Ceram

Composite gloss after aging in chewing simulator
Sjaj kompozita posle simuliranja Zvakanja

44_6767—43,67—4&57;

395

Gloss 40
Sjaj 30

Gradia Herculite Filtek Tetric
XRV Ultimate Evo
Ceram

Figure 1. Gloss of composite after polishing
Slika 1. Sjaj kompozitnih materijala posle poliranja

Figure 2. Gloss of composite after aging in chewing simulator
Slika 2. Sjaj kompozita posle simuliranja zvakanja

a) )

Figure 3. Composite filling surface Gradia Direct

a) after polishing (x400);

b) after aging; defect size (21.364 um?) (x400)

Slika 3. Kompozitna povriina kompozita Gradia Direct
a) posle poliranja (x400);

b) posle starenja; veli¢ina defekta (21,364 um?) (x400)

) b)

Figure 4. Composite filling surface Tetric EvoCeram

a) after polishing (x400);

b) after aging; defect size (247.883 um?)

Slika 4. Kompozitna povrsina kompozita Tetric EvoCeram
a) posle poliranja (x400);

b) posle starenja; veli¢ina defekta (247,883 um?)

a) b)

Figure 5. Composite filling surface Filtek Ultimate

a) after polishing (x400);

b) after aging; defect size (187.307 pm?)

Slika 5. Kompozitna povrsina kompozita Filtek Ultimate
a) posle poliranja (x400);

b) posle starenja; veli¢ina defekta (187,307 um?).

XRV with 43.67 £ 12.14. The lowest gloss after polishing
was recorded in Gradia Direct with values 47.33 +7.92
(Figure 1). After polishing there was no statistically signif-
icant difference in gloss between micro and nanohybrid
composites.

After exposure of the composite materials to simulated
mechanical aging (100.000 cycles) in chewing simulator
it was observed that the highest gloss was still in Filtek
Ultime with average values 49.67 + 11.83, then Tetric
EvoCeram with 48.67 + 12.14 and Herculite XRV with
46.6 £ 11.71. After simulated mechanical aging the lowest
values were found in Gradia Direct with average 39.5 +
6.83 (Figure 2). After simulated mechanical aging there
was no statistically significant difference in gloss between
microhybrid and nanohybrid composite. There was no
statistically significant difference in gloss values before
and after aging of all tested materials.

b) Figure 6. Composite filling surface Herculite XRV

a) after polishing (x400);

b) after aging; defect size (268.697 pm?) (x400)

Slika 6. Kompozitna povrsina kompozita Herculite KSRV
a) posle poliranja (x400);

b) posle starenja; veli¢ina defekta (268,697 um?) (x400)

Optical microscope revealed the smallest defects on
the composite surface of Gradia Direct, with the average
surface area of this defect being 21,363.7 um?, followed
by Filtek Ultimate with 187,307.0 um? and Tetric EvoCe-
ram with 247,883.3 um? The largest defect was observed
on the surface of Herculite XRV with average value of
268,696.7 um* (Table 2, Figures 3-6).

DISCUSSION

Polishing gives high gloss of restorations that imitate
natural dental structures. Gloss plays a key role in the
aesthetic experience of restorations. Many authors have
found that there is a correlation between surface gloss and
surface roughness, and polishing can increase gloss [1,9,
17]. Endo T. [18] considers that if the surface roughness
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is less than 0.1pum, the surface of the composite will be
visibly smooth. High gloss even reduces any color differ-
ence between the composite and surrounding enamel. The
color of the reflected light is dominant over the color of
the composite below [5, 19].

Radiance is an optical phenomenon that depends on
the amount of light beams reflected from the surface
and the degree of diffuse reflection has negative effect
on surface gloss. Rodrigues Jr [7] pointed out that light
reflection is influenced by the microstructural properties
of the material (size, shape and refractive index of the
filler particles, viscosity and refractive index of matrix,
as well as the homogeneity of the matrix-filler complex).
The smaller the filler particles is, smaller is the diffuse
reflection [8,17].

In our study, gloss was measured by a glossmeter with
the striking angle of 60° which is close to the angle at
which an average height person observes the surface,
that also complies with the standard (ISO 28132014)
[20]. There is no agreement at what angle gloss should
be measured, whether there is better differentiation at an
angle of 20° or 45° than 60° [15].

Many studies engaged in the problem of the impact
of the manual skills and length of the practitioner’s clin-
ical practice [5, 7, 14]. In this study, two dentists polished
the samples: one with years of experience and the other
one with three years of experience. Given that within the
composite groups there was no statistically significant
difference, it is obvious that different practitioner skills
did not affect the result. Zimmerli and Rodrigues Jr. have
also found no correlation between clinical experience and
polishing efficiency [7, 14]. Jung et al. [21], even pointed
out that the greatest surface roughness was observed in
long-term practitioners, while the student and physicians
with five-year internship were similar.

There are different systems for polishing composites
and almost every material manufacturer recommends
their own systems, which differ in material (aluminum
oxide, carbide components, diamond abrasives, silicon
dioxide, zirconium oxide), abrasiveness and shape (discs,
cups, cones, tapes) [22]. Polishing protocols can be mul-
tiple-step or one-step systems [4]. For the finishing and
polishing systems to be effective, abrasive particles must
be relatively harder than the filler particles, otherwise pol-
ishing would only remove the soft matrix while the filler
particles would come through the surface [22]. However,
the type and shape of the particles that make the base of
the polishing agents differ from each other, and it is there-
fore difficult to compare polishing agents [8]. The authors
pointed out that satisfactory surface and gloss roughness
levels are obtained if the polishing particles are less than
13um (1200-grit according to ISO 8486-1) [17].

The material samples in this study were polished with
Sof-Lex disks, as flexible aluminum oxide disks are the
most commonly used systems and leave the least rough
surfaces [23]. In line with our results, Pala [1] and Rodri-
guez Jr. [7] pointed out that “multiple-step” systems give
better gloss than “one-step” systems. The efficiency of these
disks is due to even removal of both organic matrix and fill-
er particles. Despite their smooth surface, their application

is limited in the posterior region. Some authors don't like
the metal center, as well as great flexibility that can leave
uneven surfaces if the pressure force is higher [7].

The third factor that has an effect on polishing is the
composite material itself (hardness, the shape, size, par-
ticle orientation, the degree of matrix conversion, the sta-
bility of the silanes etc. [3,7,9, 12, 18,24]. Despite all these
factors, polishing and surface roughness are the function
of the size of the filler particles [7, 19]. Antonson et al.
[5] and Tursi et al. [25] confirmed that composites with
smaller particles showed higher gloss and less surface
roughness. Suzuki found that polished surface of the Tetric
EvoCeram nanohybrid was very smooth, with an equally
abraded surface without any discontinuity between the
prepolymerized fillers and surrounding matrix [11]. Al-
though Filtek Ultimate nanohybrid showed the highest
gloss as well as Tetric EvoCeram, there was no significant
difference in the appearance of polished surface and sur-
face gloss between them.

Can Say et al. [24] reported in their study that micro-
hybrid composites had less surface roughness than nano-
hybrids, which can be explained by an uneven abrasion of
the matrix and filler particles. It is considered that nano-
size particles (20-40 nm) tend to fill the space between
larger particles, thus protecting soft matrix from abrasion.
The homogeneity of the material, that is, the uniform pro-
cessing during polishing, ultimately gives greater gloss
[1]. Lai et al. [15] based on 1990 standards, found out
that good gloss is between 70 and 80 GU (gloss units),
and excellent above 80 GU. Ivoclar Vivadent, however,
finds that the observer cannot differentiate between 70
and 90 GU. According to the American Dental Association
(ADA) in 2010, gloss of 40-60 GU is, as per most experts,
desirable and acceptable gloss [1, 3]. The results of our
study showed that the average gloss of the composites
was between 47.33 and 54 GU, which can be considered
as well polished, glossy surfaces.

Number of authors [1, 3, 13, 19] also pointed out the
significant influence of filler particle shape on surface
roughness, suggesting that irregular particles give rough-
er surface. They also argumented that spherical particles
such as Filtek (3M ESPE) can also be a factor for better
light reflection with irregularly shaped particles of other
composites. Aesthetic properties are also enhanced when
filler particles have the same refractive index as resin [15].
Composites with glass particles have been observed to
have rougher surface than those with particles that are a
combination of silica and zirconia, whether microhybrid
or nanohybrid [5]. Although Tetric EvoCeram showed
greater roughness, or less gloss than Filtek Ultimate, this
was not statistically significant. Endo et al. [18] also facted
that glass particles in composites influence their increased
porosity and more frequent discoloration.

In addition to filler particles resin can also affect sur-
face properties of the material. Composites with hydro-
phobic matrix are less stained (UDMA versus BisGMA)
[9, 10, 23], while those with UDMA based matrix have
rougher surface compared to those based on Bis-GMA,
due to the difference in the degree of polymerization,
rigidity of the molecules etc. [4, 24]. The results of our



study are in agreement with previous findings, as Gradia
(UDMA matrix) showed the lowest gloss after polishing
with Sof-Lex discs.

After simulating aging of the composite samples, the
smallest surface defects were demonstrated by Gradia
Direct, a microhybrid composite, which confirmed their
optimal mechanical and physical properties. However,
it is important to note that in this paper there was no
statistically significant difference between micro- and
nanohybrid composites.

Finally, it is important to note that in our study, a simula-
tion of accelerated aging of materials under laboratory con-
ditions was performed. The presence of water, temperature
changes, pH levels, as well as the abrasive nature of food or
tooth brushing are all factors that influence the properties
of composite restorations and their surfaces. Also, the sam-
ples were flat, for the sake of uniformity of the experiment,
but clinically, the composite restorations have irregular geo-
metric structures with concave and convex surfaces.

CONCLUSION

With the limitations of this study, it can be concluded
that investigated nanohybrid and microhybrid composites
showed comparable gloss values before and after artificial
aging. The null hypothesis was accepted. Filtek Ultimate
showed the highest gloss before and after aging, while
Gradia Direct had the lowest. The one-year chewing simu-
lation caused the least surface defects with Gradia Direct,
while the largest defects were observed with Herculite
XRV composite materials.
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KRATAK SADRZAJ

Uvod Da bi se dobila idealna estetika, svaki restaurativni materijal mora oponasati prirodni zub po boji i teksturi povrsine i mora
biti stabilan u vremenu. Ostecenje ili habanje materijala uzrokuje losa opticka svojstva ispuna, pa ga je neophodno prepolirati,
reparirati ili zameniti. Cilj rada je bio da se ispitaju sjaj i povrsinske promene kompozita sa razli¢itom veli¢inom Cestica punilaca,
pre i posle artificijalnog mehanickog starenja.

Materijal i metode Testirana su Cetiri kompozita, dva mikrohibridna (Gradia Direct GC; Herculite XRV, Kerr) i dva nanohibridna
(Filtek Ultimate 3M; Tetric Evoceram, Ivoclar). Uzorci kompozita (9 x 9 x 2 mm) polirani su po standardnom protokolu diskovima
Sof-Lex 30 sek. Posle poliranja izmeren je sjaj, a uzorci su posmatrani pod opti¢kim mikroskopom (x400). U simulatoru zvakanja
uzorci su izlozeni artificijalnom starenju sa 100.000 cikli¢nih udaraca. Posle mehanickog starenja ponovo je izmeren sjaj, a povrsine
su fotografisane i sacuvane u digitalnom formatu. Dobijeni rezultati su statisticki obradeni (One-way ANOVA, t-test).

Rezultati Najvedi sjaj posle poliranja pokazao je Filtek Ultimate (54,00 + 14,06), a najmanji Gradia Direct (47,33 £ 7,92). Nije bilo
statisticki znacajne razlike sjaja izmedu testiranih materijala posle poliranja (p > 0,05). Najmanji defekti na povrsini kompozita uoceni
su kod materijala Gradia Direct (21.364 pm), sa srednjom vrednos¢u pre¢nika 137 pm.

Zakljucak Ispitivani nanohibridni i mikrohibridni kompoziti su pokazali komparabilne vrednosti sjaja pre i posle artificijalnog starenja.
Mehanicko starenje je izazvalo vidljive promene u vidu povrsinskih defekata na svim ispitivanim kompozitima.

Klju¢ne reci: nanohibridni kompoziti; mikrohibridni kompoziti; sjaj

UvoD

Mnogi filozofi govorili su o estetici i lepoti, i ve¢ina njih se
slozila sa Platonovom izrekom da je lepota u oku posmatraca
i da predstavlja subjektivan dozivljaj predmeta posmatranja.
Misljenje Aristotela da je lepo samo ono $to je skladno moglo
bi se primeniti na danasnje kompozitne materijale, koji uglav-
nom zadovoljavaju estetske, funkcionalne i bioloske zahteve u
restaurativnoj stomatologiji.

Da bi se ostvarila idealna estetika, svaki restaurativni mate-
rijal mora odgovarati prirodnom zubu po boji i teksturi povrsi-
ne i mora biti stabilan u vremenu [1]. Glavni razlog za zamenu
restauracija na zubima je uglavnom estetske prirode [2].

Jedan od problema pri primeni kompozitnih restaurativnih
materijala je hrapava povrs$ina ispuna. Ovo utic¢e na prebojava-
nje, akumulaciju plaka, sekundarni karijes, zapaljenje gingive i
smanjenje sjaja restauracije. Hrapavost povrsine ¢ija je Ra vred-
nost 0,2 um (Ra = mean roughness value) smatra se dovoljnom
za akumulaciju plaka i prebojavanje [3, 4], a hrapavost od 0,3
pm (Ra) pacijent moze osetiti vrhom jezika [5]. O’Neill ¢ak
istice da je maksimalno prihvatljiv prag za hrapavost 200 nm
(Ra), posle ¢ega dolazi do akumulacije plaka [6]. Ostecenje ili
habanje materijala uzrokuje losa opticka svojstva ispuna, pa ga
je neophodno prepolirati, reparirati ili zameniti.

Osim hrapavosti, sjaj povrine je drugi faktor koji ima vaznu
ulogu u estetici kompozita. Sjaj je svojstvo povrsine da reflektu-
je svetlost. Ljudsko oko lako uocava razliku izmedu sjaja ispu-
na i okolne gledi, iako su boje ovih struktura iste [7]. Takode,
sjajna povrsina gledi,,podnosi“ mehani¢ko habanje, dok sjajna
povrsina kompozita, koja je inicijalno niza, ima tendenciju da
i dalje opada zbog mehanickih opterecenja tokom vremena.
Sa povecanjem hrapavosti povrsine povecava se stepen nasu-
micne refleksije svetlosti, §to na kraju rezultira smanjenjem
sjaja povr$ine [8]. Smanjenje sjaja i glatkoce moze dovesti do
diskoloracije ispuna [1, 5].

U oralnom okruzenju na ispun deluju brojni spoljasnji i
unutra$nji faktori. Faktori vezani za sam materijal su pre svega
struktura matriksa i karakteristike ¢estica punilaca, koje imaju
direktan uticaj na glatkoc¢u povrsine i prijemcivost za spoljasnja
prebojavanja [9, 1].

Potreba za usavr$avanjem kompozitnih materijala dovela
je do razvijanja hibridnih kompozita. Redukovanjem veli¢ine
Cestica hibridnih kompozita radi povecanja estetskih osobina,
ali sa optimalnim fizickim osobinama, prvo nastaju mikrohi-
bridni (0,04 do 1 um), a zatim, uvodenjem nanotehnologije,
nanohibridni kompozitni materijali, ¢ije su cestice u opsegu
0d 0,1 do 100 nanometara. Upotreba nanotehnologije u novim
formulacijama kompozita je jedan od najvecih doprinosa den-
talnim materijalima [10, 11]. Za nanokompozite se smatra da
su kombinacija dobre mehanicke snage hibridnih kompozita,
a da imaju superiornije opticke karakteristike od mikropunje-
nih [12, 4]. Oni imaju visoku translucenciju, dobro se poliraju,
imaju superioran sjaj uz odgovaraju¢a mehanicka svojstva za
restauracije pod visokim stresom [5]. Osim veli¢ine Cestica,
na otpornost na okluzalno ,,habanje“ utice i oblik Cestica, pa
Tamura i sar. [13] isticu da su kompoziti sa sferi¢nim Cestica-
ma otporniji na simulirana okluzalna trosenja od kompozita
sa Cesticama iregularnog oblika. Smola i Cestice punioca se ne
abradiraju na isti nacin, zato $to su razlicitog stepena tvrdoce
[9]. Stoga, sastav kompozita i sistemi za finiranje i poliranje
imaju direktan uticaj na svojstva povrsine (sjaj i hrapavost) i na
mehanicka svojstva (tvrdoca i otpornost na hemijsku degrada-
ciju) [1, 14]. Dokazano je da duZe vreme poliranja kompozita
rezultira ispunom sa vi$im i dugotrajnijim sjajem [3].

S obzirom na to da dolazi do degradacije kompozita u oral-
noj sredini, brojne studije in vitro su ispitivale uticaj arteficijal-
nog starenja na mehanicka i opticka svojstva ovih materijala.
Najcesce se koriste protokoli cikli¢nog opterecenja (mehanicko
arteficijalno starenje), potapanje u medije kako $to su etanol ili
voda, simulacija ¢etkanja i svetlosno starenje [15, 16, 2].



Cilj rada je bio da se ispitaju sjaj i povr$inske promene
kod razli¢itih kompozitnih materijala, pre i posle artifijalnog
starenja. Postavljena je nulta hipoteza da ne postoji razlika u
sjaju pre i posle mehanickog starenja razli¢itih kompozitnih
materijala.

MATERIJAL | METODOLOGIJA

U ovo istrazivanje su ukljucene cetiri vrste komercijalnih kom-
pozitnih materijala, dva mikrohibridna i dva nanohibridna
kompozita (boja A2) (Tabelal).

Za svaku grupu testiranih materijala napravljeno je po osam
uzoraka (u silikonskom kalupu 9 x 9 x 2 mm). Svaki uzorak
je polimerizovan preko staklenih plocica 40 sek. sa obe strane
(Woodpecker Led. H, China). Uzorci su ispolirani po standar-
dnom protokolu aluminijum-oksid abrazivnim diskovima Sof-
Lex (2382 C,SM, E SF) (3M, ESPE), 30 sek. svaki, uz vodeno hla-
denje. Posle poliranja uzoraka, meracem sjaja (IG-331; Horiba)
izmeren je sjaj povr$ine za svaki uzorak testiranih kompozitnih
materijala. Uzorci su centralno postavljani, sa upadnim zrakom
od 60 stepeni. Ispolirane povr$ine su posmatrane pod optickim
mikroskopom (x400) (Carl Zeiss Jena NU2) i fotografisane.

Do postavljanja u simulator Zvakanja, uzorci su ¢uvani u
vlaznoj sredini na konstantnoj temperaturi od 37 stepeni. Uli-
vani su u akrilat i postavljani u dve komorice simulatora zZva-
kanja. Mehanicko starenje je izvodeno cikli¢nim opterecenjem
silom od 5 kg u vertikalnom smeru. Izvedeno je 100.000 cikli¢-
nih udaraca za svaki uzorak, $to predstavlja ekvivalent jedno-
godisnjem zvakanju (CS-4.2 Economyline, SD Mechanotronics,
Germany). Posle mehanickog starenja uzoraka izmeren je sjaj
za sve povrsine, i uzorci, odnosno povrsine su ponovo fotogra-
fisane i sa¢uvane u digitalnom formatu.

Svi dobijeni rezultati su statisticki obradeni jednosmernom
analizom varijance (One-way, ANOVA) i t-test-om.

REZULTATI

Rezultati ovih istraZivanja predstavljeni su na grafikonima 1 i
2,u Tabeli 2 i na slikama 1-4.

Posle poliranja sistemom Sof-Lex, najve¢i sjaj pokazao je
Filtek Ultimate sa vrednostima (SV + SD) od 54 + 14,08, zatim
sledi Tetric EvoCeram sa vrednostima sjaja od 49,67 + 7,03,
potom Herculite XRV sa 43,67 + 12,14, a najmanji sjaj posle
poliranja pokazala je Gradia Direct sa vrednostima od 47,33 +
7,92 (Grafikon 1). Nije bilo statisti¢ki znacajne razlike sjaja izme-
du mikrohibridnih i nanohibridnih kompozita posle poliranja.

Nakon $to je svaki kompozitni materijal bio izlozen simu-
liranom mehani¢kom starenju (100.000 cikli¢nih udara) u si-
mulatoru zZvakanja, uoceno je da je i dalje najve(i sjaj zadrzao
Filtek Ultimate sa prose¢nom ocenom 49,67 + 11,83, zatim sle-
de Tetric EvoCeram sa 48,67 + 12,14 i Herculite XRV sa 46,67
+ 11,71, a najmanji sjaj i posle starenja imala je Gradia Direct
sa prosekom od 39,5 + 6,83 (Grafikon 2). Pokazalo se da i po-
sle simuliranog mehanickog starenja mikrohibridni u odnosu
na nanohibridne kompozite nisu pokazali statisticki znacajnu
razliku u pogledu sjaja povrsine.

Promene u vrednostima izmerenog sjaja re i posle starenja
materijala nisu ukazale na statisticki znacajnu razliku.
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Optickim mikroskopom uoceni su najmanji defekti na po-
vr$ini kompozita kod materijala Gradia Direct; prose¢na po-
vrsina ovog defekta iznosila je 21363,7 um?, zatim slede Filtek
Ultimate sa 187307,0 pm?, Tetric EvoCeram sa 247883,3 um? a
najveci defekt je uocen na povrsini Herculite XRV, ¢ija je srednja
vrednost iznosila 268696,7 um? (Tabela 2, slike 1-4).

DISKUSIJA

Poliranjem se dobija visok sjaj restauracija koje imitiraju
prirodne zubne strukture. Sjaj ima vaznu ulogu u estetskom
dozivljaju estetskih restauracija. Mnogi autori su utvrdili da
postoji korelacija izmedu sjaja povr$ine i hrapavosti povrsine,
kao i da se sjaj konstantno povecava poliranjem [17,1,9]. Endo
T. [18] smatra da ako je hrapavost povr$ine manja od 0,1 pm,
povrsina kompozita e biti vidljivo glatka. Visok sjaj ¢ak i sma-
njuje eventualnu razliku u boji kompozita i okolne gledi. Boja
odbijene svetlosti je dominantna u odnosu na boju kompozita
ispod [19, 5].

Sjaj je opticki fenomen koji zavisi od koli¢ine svetlosnih
zraka koji se reflektuju od povrsine, a stepen difuzne refleksije
negativno utice na sjaj. Rodrigues Jr. [7] isti¢e da na refleksiju
svetlosti uti¢u mikrostrukturna svojstva materijala, pre svega
veli¢ina, oblik i indeks refrakcije ¢estica punilaca, viskoznost i
indeks refrakcije matriksa, kao i homogenost kompleksa ma-
triks-punilac. Sto su manje estice punilaca, manja je difuzna
refleksija [17, 8].

U ovom istrazivanju sjaj je meren meracem sjaja sa upadnim
uglom od 60°, $to je najblize uglu pod kojim osoba prosecne
visine posmatra povrsinu, a $to se slaze i sa standardom (ISO
2813-2014) [20]. Ne postoji usaglasenost pod kojim uglom tre-
ba meriti sjaj, da li je bolja diferencijacija pod uglom od 20° ili
45° u odnosu na 60° [15].

Mnoge studije su se bavile problemom uticaja manuelne
spretnosti i duzine klinicke prakse izvodaca [14,7,5]. U ovom
istrazivanju uzorke su polirala dva izvodaca sa viSegodi$njim
i trogodisnjim iskustvom. S obzirom na to da unutar grupa
kompozita nije utvrdena statisticki znacajna razlika, moze se
zakljuciti da njihovo iskustvo ili razli¢it pritisak primenjen pri
poliranju nije uticao na rezultat. Zimmerli i Rodrigues Jr. takode
nisu pronasli korelaciju izmedu klini¢kog iskustva i efikasno-
sti poliranja [14, 7]. Jung i sar. [21] ¢ak isti¢u da su najvecu
hrapavost povrsine uo¢ili kod dugogodisnjih prakticara, dok
su student i lekari sa petogodisnjim stazom bili izjednaceni.

Postoje razliciti sistemi za poliranje kompozita i gotovo svaki
proizvoda¢ materijala preporucuje i svoje odgovarajuce siste-
me, koji se razlikuju po materijalu (aluminijum-oksid, karbidne
komponente, dijamantski abrazivi, silicon-dioksid, cirkonijum-
oksid), abrazivnosti u obliku (diskovi, kupe, konusi, trake) [22].
Protokoli za poliranje mogu biti sistemi multiple-step ili one-step
[4]. Da bi sistemi za finiranje i poliranje bili efikasni, abrazivne
Cestice moraju biti relativno tvrde od Cestica filera, jer bi u su-
protnom prilikom poliranja do$lo do uklanjanja samo mekanog
matriksa, dok bi Cestice punilaca prominirale iz povr$ine [22].
Ipak, vrsta i oblik cestica koje ¢ine bazu sredstava za poliranje
medusobno se razlikuju, pa je zato veoma tesko uporedivati
sredstva za poliranje [8]. Autori isti¢u da se zadovoljavajudi nivo
hrapavosti povrsine i sjaja dobija ako su Cestice za poliranje ma-
nje od 13pm (1200 grita po ISO 8486-1) [17].
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Uzorci materijala u ovom istrazivanju su polirani diskovima
Sof-Lex, jer su fleksibilni aluminijum-oksidni diskovi najée$ce
kori$¢eni sistemi i ostavljaju najmanje hrapave povrsine [23].
U skladu sa nasim rezultatima, Pala [1] i Rodriguez Jr. [7] isti-
¢u da sistemi multiple-step daju bolji sjaj od sistema one-step.
Efikasnost ovih diskova je posledica ravnomernog uklanjanja i
organskog matriksa i ¢estica punioca. Uprkos glatkoj povrsini,
njihova primena je ogranic¢ena u bo¢noj regiji. Neki autori im
zameraju i metalni centar, kao i veliku fleksibilnost, koja moze
ostavljati neujednacene povr$ine ako je sila pritiska veca [7].

Treci faktor koji ima uticaja na poliranje je sam kompozitni
materijal, odnosno njegova tvrdoca, oblik, veli¢ina, orijentacija
Cestica, stepen konverzije matriksa, stabilnost silana i sl. [12,9,
7,24, 3,18]. Uprkos svim ovim faktorima, poliranje i hrapavost
povrsine su u funkciji veli¢ine Cestica punilaca [24, 7]. Tursi i
sar. [25] istakli su da kompoziti sa manjim ¢esticama pokazuju
vedi sjaj i manju hrapavost povrsine, $to potvrduje i Antonson
sa saradnicima [5]. Suzuki [11] nalazi da je polirana povr$ina
nanohibridnog kompozita Tetric EvoCeram veoma glatka, sa
jednako abradiranom povr$inom bez ikakvog diskontinuiteta
izmedu prepolimerizovanih punilaca i okolnog matriksa. Iako
je nanohibridni Filtek Ultimate pokazao najve¢i sjaj, a potom i
Tetric EvoCeram, razlika nije bila znacajna ni u izgledu ispoli-
rane povrsine, ni u sjaju.

Can Say i sar. [24] ¢ak isti¢u da su u njihovim istrazivanji-
ma mikrohibridni kompoziti imali manju hrapavost povrsine
u odnosu na nanohibridne, $to objasnjavaju neravhomernom
abrazijom matriksa i ¢estica punioca. Smatra se da Cestice na-
noveli¢ine [20-40 nm] imaju tendenciju da popunjavaju pro-
stor izmedu vecih Cestica, ¢ime $tite mekani matriks od abra-
zije. Homogenost materijala, odnosno ravnomerno obradivanje
prilikom poliranja daje na kraju ve¢i sjaj [1]. Lai i sar. [15] na
osnovu standarda iz 1990. God. isti¢u da je dobar sjaj izmedu
70180 GU, a izvrstan iznad 80 GU. Ivoclar Vivadent pak istice
da posmatra¢ ne razlikuje sjaj izmedu 70 1 90 GU. Prema Ame-
ri¢koj dentalnoj asocijaciji (ADA) iz 2010. godine, sjaj od 40
do 60 GU (gloss units) po misljenju ve¢ine eksperata je Zeljen
i prihvatljiv sjaj [3, 1]. Rezultati ove studije su pokazali da je
prosecan sjaj kompozita bio izmedu 47,33 1 54 GU, §to se moze
smatrati dobro ispoliranim i sjajnim povr$inama.

Brojni autori [19, 3,1, 13], takode, isti¢u znacajan uticaj obli-
ka Cestica punilaca na hrapavost povrsine, sugerisuci da Cestice
iregularnog oblika daju hrapaviju povrsinu. Takode, isticu da
sferi¢ne Cestice kakve su u Filteku (3M ESPE) takode mogu biti
faktor za bolju refleksiju svetlosti u odnosu na kompozite sa

Cesticama iregularnog oblika kod drugih kompozita. Do una-
predenja estetskih svojstava dolazi i kad Cestice punioca imaju
isti refraktivni indeks kao i smola [15]. Uo¢eno je da kompoziti
sa Cesticama stakla imaju hrapaviju povrsinu od onih sa kom-
binacijom silike i cirkonije, bez obzira na to da li su mikrohi-
bridni ili nanohibridni [5]. Iako je Tetric EvoCeram pokazao
vecu hrapavost, odnosno manji sjaj od Filtek Ultimate, to nije
imalo statisticki znacaj. Endo i sar. [18] takode isti¢u da ¢estice
stakla u kompozitima uti¢u na njihovu pove¢anu poroznost i
¢escu diskoloraciju.

Osim Cestica punilaca, i smola moze da utice na svojstva po-
vrsine materijala. Kompoziti sa hidrofobnim matriksom manje
se prebojavaju (UDMA u odnosu na BisGMA) [9, 23, 10], dok
oni sa matriksom na bazi UDMA imaju hrapaviju povrsinu u
poredenju sa onima na bazi Bis-GMA, zbog razlike u stepenu
polimerizacije, krutosti molekula i sl. [24, 4]. Rezultati ovog
istrazivanja su u saglasnosti sa prethodnim zaklju¢cima, jer je
Gradia (matriks UDMA) pokazala najmanji sjaj posle poliranja
diskovima Sof-Lex.

Posle simulacije starenja kompozitnih uzoraka, najmanji
defekt povrsine pokazala je Gradia Direct, mikrohibridni kom-
pozit, koji je potvrdio njihova optimalna mehanicka i fizicka
svojstva. Ipak, vazno je ista¢i da u ovom radu nije bilo statistic-
ki znacajne razlike, izmedu mikrohibridnih i nanohibridnih
kompozita.

Na kraju, bitno je istaci da je u ovoj studiji izvedena simu-
lacija ubrzanog starenja materijala u laboratorijskim uslovima.
Prisustvo vode, temperaturne promene, nivo pH vrednosti, kao
i abrazivna priroda hrane ili ¢etkanje zuba su svakako faktori
koji uti¢u na svojstva kompozitnih restauracija, odnosno na nji-
hove povrsine. Takode, uzorci su bili ravni, radi uniformnosti
eksperimenta, ali klinicki, kompozitne restauracije su iregularne
geometrijske strukture sa konkavnim i konveksnim povr$inama.

ZAKLJUCAK

Uz ogranicenja ove studije moze se zakljuciti da su ispitivani
nanohibridni i mikrohibridni kompoziti pokazali kompara-
bilne vrednosti sjaja pre i posle arteficijalnog starenja. Nulta
hipoteza je potvrdena. Najve(i sjaj pre i posle starenja pokazao
je Filtek Ultimate, a najmanji Gradia Direct. Simulacija jedno-
godi$njeg zvakanja izazvala je najmanje defekte povrsine kod
kompozita Gradia Direct, dok su najve¢i defekti uoceni kod
kompozitnih materijala Herculite XRV.
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SUMMARY

Introduction Dental staff are often affected by musculoskeletal system disorders, including changes in ligaments,
muscles and nerves of hand, wrist, elbow, upper arm, shoulder, neck and back. Ergonomic prevention programs include
redesigning work environment and education of healthcare workers on work-related hazards and their preventive
measures. The aim of the paper was to determine pain prevalence in neck and shoulder joints due to professional risk
factors among dentists.

Material and Methods In the research, dentists were surveyed anonymously using “The questionnaire on problems
related to neck and shoulder joints”. In cooperation between Public Health Teaching Institution Health Center “Dr
Mustafa Sehovi¢” Tuzla, Department of Dentistry with Institute of Public Health of Tuzla Canton, 150 questionnaires
were distributed to Public Health Centers Tuzla Canton and private practices. There were 112 fully completed and
analyzed questionnaires.

Results The rate of pain prevalence in neck and shoulder joints was very high, more precisely among 101 respondents
(90.1%). The highest number of the respondents practiced self-medication- 88 (78.5%), while 64 respondents (58%)
sought professional help. There was statistically significant number of respondents (92 dentists-82 %) that used anal-
gesics/antirheumatics several times per year (two to three times).

Conclusion Pain prevalence was high. The research indicated a serious, widespread issue that can only be solved if

carried out thoroughly and continuously.

Key words: pain, posture, ergonomics, neck, spine, physical therapy

INTRODUCTION

Deterioration in health status due to working postures
among dentists is most frequently reflected in changes
in the neck and lumbar region of the spine extending to
the shoulders, arms and legs. Risk factors also include
S-shaped curvature of the neck and moving head forward
for a better view of the working surface. Given that these
two postures are parallel and simultaneous, intense pres-
sure and strain of the cervical spine occur [1].

Diseases affecting working populations are defined
as diseases without causal relationship with work, but
they can be exacerbated by professional health risks [2].
In comparison to other health professions, dentistry is
considered one of the most dangerous professions due
to stress, chronic fatigue and occupational burnout syn-
drome [3, 4]. The World Health Organization (WHO)
defines occupational diseases as a combination of dis-
ease and exposure, and their connection, dividing occu-
pational diseases according to hazards of the workplace
into: diseases caused by chemical, physical and biological
hazards [5, 6].

Biological hazards (biohazards) are substances that
pose a threat to the health of dental staff, and they include
viruses, bacteria, fungi and prions [7, 8]. Biomechanical
hazards in dentistry include incorrect body working

posture, repetitive movements, forces imposing stress
on the body with a potential to cause diseases affecting
the musculoskeletal or neurological systems [9, 10]. The
stato-dynamic causes of professional risks in dentistry
are vibrations, and physical hazards include radiation
(ionizing and non-ionizing), noise, artificial light and
polymerization light [11].

Chemical hazards in dentistry include drugs, remedies,
dental materials and dental personal protective equip-
ment such as gloves, disinfectants etc. [12]. Psychological
hazards can be the cause of many psychological difficul-
ties such as depression and anxiety, but can also cause
some somatic disorders such as cardiovascular diseases,
hypertension and neurological disorders [13].

The aim of the paper is to determine pain prevalence
in neck and shoulder joints due to professional risk fac-
tors among dentists.

MATERIAL AND METHODS

The questions from “The questionnaire on problems
related to neck and shoulder joints” were grouped into
the three basic groups: the first part contained general,
demographic and individual data for each respondent:
age, gender, years of practicing, occupation, workplace;
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Table 1. Distribution of respondents according to the treatment
Tabela 1. Raspodela ispitanika po nacinu tretiranja bolova

Self-medicated
Samomedikacija

Professional medical help
Struéna medicinska pomo¢

Analgesic / antirheumatics — how often?
Analgetici-antireumatici/koliko ¢esto

Physical therapy
Fizikalna terapija

Spa treatment
Spa centar

64 respondents/
ispitanika (58 %)
(10% > private sector/
privatni sektor)

88 respondents/
ispitanika (78.5%)
(9% > private sector/
privatni sektor)

92 respondents/
ispitanika (82%)
(2-3 times a year/
puta godisnje)

43 respondents/
ispitanika (38.3%)
(24.1%> public sector/
drzavni sektor)

30 respondents/
ispitanika (26.7%)
(5.6% > private sec-
tor/privatni sektor)

9.90% or 11
respondents
9,90% ili 11

ispitanika

= public sector
drzavni sektor
private sector
privatni sektor

® had no pain
bez bolova

Figure 1. Comparison of pain prevalence in public and private
sector

Slika 1. Ucestalost bolova kod stomatologa u drzavnom i privat-
nom sektoru

® both shoulders
oba ramena

mright shoulder
desno rame

m neck pain
bolovi u vratu

Figure 2. Distribution of respondents according to the pain local-
ization
Slika 2. Raspodela ispitanika prema lokalizaciji bolova

the second group of questions was related to the presence
of pain, localization, extension, period of occurrence and
absence from work; the third group of questions included
data on ways to relieve pain using antirheumatics / anal-
gesics, physical therapy, spa therapy and the degree of
disability. In the total sample of 112 respondents (public
sector 58 respondents, private sector 54 respondents), the
data analysis according to gender showed that 53 respon-
dents (47.3%) belong to male gender and 59 respondents
(52.7%) to female gender. In the public sector there was
higher representation of female gender by 14 (24.2%),
while in the private sector there was a higher representa-
tion of male gender by 8 (14.8%).

Most respondents in the public sector, a total of 30
(51.70%), were in the 25-39 age group, 17 respondents
(29.31%) were in the 40-49 age group and 11 respondents
(18.99%) belonged to the 50-65 age group. The 25-39 and
50-65 age groups of the private sector contained the same
number of the respondents, 21 respondents (38.8%), while
in the 40-49 age group there were 12 respondents (22.4%).

Table 2. Pain prevalence according to age, years of work, season
and sick leave duration

Tabela 2. Raspodela ispitanika po godinama zivota, godinama rada,
dobu godine i vremena odsustva sa posla

Season . . .
Godignjedaba Autumn / winter — higher presence of pain
Age 30 to 39 years —higher presence

Godine starosti 30-39 - ucestalije

Up to ten years — higher presence
Do 10 godine — ucestalije

Years of practicing
Godine rada

From four to six weeks
4/6 nedelja

Sick leave duration
Duzina bolovanja

Table 3. Distribution of respondents according to the treatment
(physical therapy, spa treatment) and gender

Tabela 3. Raspodela ispitanika po nacinu tretiranja bolova (fizikalna
terapija, spa prema polu)

Treatment of musculoskeletal disorder
Nac¢in le¢enja muskuloskeletnih bolova

74.5% of respondents/
ispitanika

Gender, physical therapy, analgesics
/ antirheumatics

Pol, fizikalna terapija, analgetici
/antireumatici

20 % > women/zena

48.2% of respondents/
ispitanika

Using physical therapy on a one-year basis
Fizikalna terapija godinu dana

Spa treatment 29.6% (5% > private
Spa centar sector/privatni sektor)
Surgery 5% of respondents/

Hirurski tretman ispitanika

Microsoft Office Excel 2007 (Microsoft) was used in
statistical data processing and collected data were pre-
sented in table and graph form.

RESULTS

The obtained results are shown in Figures 1,2 and Tables
1-3.

In the total sample of private and public sector, 90.1%
of respondents had pain in neck and shoulder joints and
only 9.9% of the respondents did not feel any pain. The
pain prevalence in the public sector (93.1%) was higher
than in the private sector (87%).

The largest number of respondents reported pain in
the neck, 42 of them (37.5%), 38 (34%) respondents felt
pain in both shoulders and 32 respondents (28.5%) re-
ported pain in one shoulder, usually right shoulder.

The results showed that respondents most frequently
self-medicated, 88 of them (78.5%), 9% more than in pri-
vate practices, while 64 respondents (58%) sought profes-
sional help, 10% more than in private practices. The statis-
tically significant result is that 92 respondents (82%) used



analgesics / antirheumatics several times a year (two to
three times). Furthermore, 43 respondents (38.3%) used
physical therapy and 30 respondents (26.7%) used spa
treatment.

The respondents from public sector used physical ther-
apy more, 29 of them (50%), while the respondents from
the private sector used spa treatment slightly more. The
analysis indicated that pain in the shoulder and neck re-
gion of the spine occured more frequently in autumn and
winter compared to spring and summer.

A significant finding was that pain was more frequent
among younger dentist aged 30 to 39 years and with up
to 10 years of practicing. Sick leave duration was from
four to six weeks.

There was a correlation between the occurrence of
musculoskeletal problems, age and years of practicing of
the respondents due to the fact that 20% more female re-
spondents had problems, as well as younger respondents
with up to 10 years of practicing, while 5% of respon-
dents received recommendation for surgery. Although
they underwent a treatment (physical therapy, analgesics,
antirheumatics), 74.5% of the respondents continued per-
forming work activities.

DISCUSSION

The results obtained in our study confirmed that den-
tal staff is at high risk of occupational and work-related
diseases. This study was the first one to publish data on
musculoskeletal health status of dentists in the Federation
of Bosnia and Herzegovina (F/BH). In Tuzla Canton, a
total of 112 respondents were surveyed, 58 respondents
from the public sector (22 males and 36 females) and 54
respondents from the private sector (31 males and 23 fe-
males). Most respondents from the study belonged to the
25-39 age group (51 respondents), 29 respondents were
in the 40-49 age group and in the 50-65 age group there
are 32 respondents. The study showed undesirable results;
out of 112 respondents in Tuzla Canton, a total of 90.10%
had a musculoskeletal disorder.

Kierklo et al. obtained similar results assessing the
prevalence of musculoskeletal problems among dentists
in Poland. In the previously mentioned study, the sample
consisted of 220 dentists and they found that 92% of them
experienced some musculoskeletal disorders, especially
in the neck (47%) and lower back (35%) [14]. The study
by Sustova et al. in the Czech Republic involved 581 den-
tists, with a response rate of 72.6%. 96.9% of the surveyed
dentists reported having musculoskeletal problems. A
statistically significant correlation with the occurrence
of musculoskeletal problems of medium and major inten-
sity was determined with gender, age, running a private
practice, past injuries of musculoskeletal systems and the
perception of work as psychologically demanding [15].

The study conducted in Tuzla Canton indicated cor-
relation between the occurrence of musculoskeletal prob-
lems, gender, age and years of practicing. Data analysis
showed that pain in the shoulder and neck region of the
spine occurred more frequently in autumn and winter
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compared to spring and summer. Dentists in Tuzla Canton
had high prevalence of musculoskeletal problems, occur-
ring early, from age 30-39 years. It was significant that
pain prevalence was higher in the public sector than in
the private sector in Tuzla Canton by 6.1%.

A group of Swedish scientists conducted a study on the
correlation between work characteristics and upper ex-
tremity musculoskeletal disorders among female dentists.
The results of the questionnaire completed by 945 women
(dentists and nurses) showed that 81% of respondents re-
ported an upper extremity musculoskeletal disorder. Also,
female dentists reported the highest levels of physical load
and fatigue [16]. The study in Tuzla Canton showed that
female dentists and younger respondents (up to ten years
of practicing) had more frequent musculoskeletal prob-
lems and more often used physical therapy by 20% than
male respondents. The economic crisis has resulted in
various changes and rationalizations in providing dental
care. The study by Jonker et al. showed that rationalization
often results in an increased risk of developing musculo-
skeletal disorders related to work [17].

Yi et al. recruited 271 dental staff in order to determine
how early musculoskeletal disorders occur in dental pro-
fessionals. Depending on dental specialty, musculoskele-
tal disorders in the neck region were reported by 47.5%
-69.8% of the surveyed postgraduates; shoulder region
50.8% - 65.1%, lower back region 27.1% - 51.2%; upper
back region by 25.6% - 46.5%, elbow region 5.1% - 18.6%,
hip region 3.4% - 16.3% and ankle region 5.1% - 11.6%
[18]. The study in Tuzla Canton showed that most re-
spondents experienced neck pain, 42 of them (37.5%),
38 respondents (34%) experienced pain in both shoulders,
and one shoulder (usually the right one) a total of 32 re-
spondents (28.5%).

As confirmed in the study by Kazancioglu et al. the oc-
currence of musculoskeletal disorders is highly correlated
with the body posture during work and improper loading
of the foot [19]. Thanathornwong et al. used a Bayesian
network and developed a system for predicting and pre-
venting musculoskeletal disorders related to work [20].

In a two-year study by Nemes et al. 390 dentists from
the western part of Romania who were diagnosed with
a musculoskeletal disorder were monitored to assess
the efficiency of rehabilitation. Dentists who underwent
physical therapy experienced improvements of functional
parameters and increased work productivity [21].

In comparison to the previous studies, the results of our
study showed that in the total sample 37% of respondents
used physical therapy (public sector 49% and private sec-
tor 25%). Most respondents performed self-medication,
78.5%, 9% more than in private practices. Furthermore,
58% of respondents sought professional help, 10% more
than in private practice. The statistically significant result
was that 82% of the respondents used analgesics / anti-
rheumatics several times a year (two to three times). It
was interesting that 74.5% of respondents continued per-
forming work activities although they underwent some
treatment (physical therapy, analgesics, antirheumatics),
while only 5% of respondents received recommendation
for surgery.
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The most frequent musculoskeletal disorders that can
occur in dental staff are carpal tunnel syndrome, com-
pression of the median nerve, lateral epicondylitis, ra-
dial tunnel syndrome, cubital tunnel syndrome, painful
shoulder syndrome, subacromial impingement syndrome,
adhesive capsulitis and trapezius myalgia [22].

Puriene et al. showed that in 2017 87.2% of dentists
reported at least one symptom of musculoskeletal dis-
order in the past 12 months. The study in Tuzla Canton
showed that over one-year period 53% of the respondents
experienced problems in the musculoskeletal system [23].

The study in Greece showed the pain prevalence in
the lower back region of 46% and Australia 53.7%, while
25% dentists reported chronic pain. Dentists who spend
the majority of their work time sitting are at higher risk
of lower back pain. However, older dentists more often
suffer from neck pain [24]. Ergonomic improvements,
health promotion and organizational interventions are
necessary in order to reduce the risk of musculoskeletal
disorders [24, 25].

CONCLUSION

The research in Tuzla Canton demonstrated that 90.1%
of the surveyed respondents had musculoskeletal health
problem. Young dentists from the age of 39, in the first
ten years of practice, experienced problems with neck
and shoulder joints, as part of the commitment of young
dentists at the beginning of their carrier and the occur-
rence of occupational burnout syndrome. The aim of our
research was to point out to serious, widespread prob-
lem that is relatively easy to solve if properly detected
and if carried out thoroughly and continuously by the
implementation of ergonomic prevention measures and
programs. Exercises for stretching and strengthening the
spine are important for its long and optimal function. A
healthy spine protects body from metabolic diseases and
enables dentists to focus on their proffession and skills.

REFERENCES

1. Vodanovi¢ M. Occupational diseases and diseases related to work
in dental medicine. 1st ed. Zagreb: Naklada Slap; 2015.

2. European Commission 2013. Report on the current situation in
relation to occupational diseases’ systems in EU Member States
and EFTA/ EEA countries, in particular relative to Commission
Recommendation 2003/670/EC concerning the European Sched-
ule of Occupational Diseases and gathering of data on relevant
related aspects. Available from: http://www.osha.europa.eu

3. Avyatollahi), Ayatollahi F, Ardekani AM, Bahrololoomi R, Ayatollahi
J, Ayatollahi A, et al. Occupational hazards to dental staff. Dent Res
J (Isfahan). 2012; 9(1):2-7.

4. Bramson JB, Smith S, Romagnoli G. Evaluating dental office
ergonomic. Risk factors and hazards. ] Am Dent Assoc. 1998;
129(2):174-83.

5. Gupta A, Ankola AV, Hebbal M. Optimizing human factors in
dentistry. Dent Res | (Isfahan). 2013; 10(2):254-9.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Shaghaghian S, Pardis S, Mansoori Z. Knowledge, attitude and
practice of dentists towards prophylaxis after exposure to blood
and body fluids. Int ) Occup Environ Med. 2014; 5(3):146-54.
Sacchetto MS, Barros SS, Araripe Tde A, Silva AM, Faustino SK, da
Silva JM. Hepatitis B: knowledge, vaccine situation and serocon-
version of dentistry students of a public university. Hepat Mon.
2013; 13(10):13670.

Burgess-Limerick B. Biomechanical Hazards. The Core Body of
Knowledge for Generalist OHS Professionals. Tullamarine: Health
and Safety Professionals Alliance; 2012. Available from: htep://
ohsbok.orgau

Ritzline PD, Mulvany RD. Ergonomics and posture and pain--oh
my! Cranio. Cranio. 2012; 30(2):82-3.

Messano GA, Petti S. General dental practitioners and hearing
impairment. ] Dent. 2012; 40(10):821-8.

Santarsiero A, Fuselli S, Piermattei A, Morlino R, De Blasio G, De
Felice M, et al. Investigation of indoor air volatile organic com-
pounds concentration levels in dental settings and some related
methodological issues. Ann Ist Super Sanita. 2009; 45(1):87-98.
Boran A, Shawaheen M, Khader Y, Amarin Z, Hill Rice V. Work-
related stress among health professionals in northern Jordan. Oc-
cup Med (Lond). 2012; 62(2):145-7.

Khanna R, KhannaR. Is medicine turning into unhappy profession?
Indian ) Occup Environ Med. 2013; 17(1):2-6.

Kierklo A, Kobus A, Jaworska M, Botulinski B. Work-related mus-
culoskeletal disorders among dentists - a questionnaire survey.
Ann Agric Environ Med. 2017; 18(1):79-84.

Sustova Z, Hodacova L, Kapitan M. The prevalence of muscu-
loskeletal disorders among dentists in the Czech Republic. Acta
Medica (Hradec Kralove). 2013; 56(4):150—6.

Lindfors, P, Berntsson, L, Lundberg, U. Factor structure of Ryff's
psychological well-being scales in Swedish female and male
white-collar workers. Personality and Individual Differences. 2006;
40(6):1213-22.

Jonker D, Rolander B, Balogh |, Sandsjo L, Ekberg K, Winkel J.
Rationalisation in public dental care--impact on clinical work
tasks and mechanical exposure for dentists--a prospective study.
Ergonomics. 2013; 56(2):303-13.

YiJ,HuX, Yan B, Zheng W, Li Y, Zhao Z. High and specialty-related
musculoskeletal disorders afflict dental professionals even since
early training years.) Appl Oral Sci. 2013; 21(4):376-82.
Kazancioglu HO, Bereket MC, Ezirganli S, Ozsevik S, Sener I. Mus-
culoskeletal complaints among oral and maxillofacial surgeons
and dentists: a questionnaire study. Acta Odontol Scand. 2013;
71(3-4)469-74.

Thanathornwong B, Suebnukarn S, Songpaisan Y, Ouivirach K. A
system for predicting and preventing work-related musculoskel-
etal disorders among dentists. Comput Methods Comput Meth-
ods Biomech Biomed Engin. 2014; 17(2):177-85.

Nemes D, Amaricai E, Tanase D, Popa D, Catan L, Andrei D. Physical
therapy vs. medical treatment of musculoskeletal disorders in
dentistry--a randomised prospective study. Ann Agric Environ
Med. 2013; 20(2):301-6.

Murtomaa, H. Conceptions of dentists and dental nurses about
ergonomics. Ergonomics. 1983; 26(9):879-86.

Puriene A, Janulyte V, Musteikyte M, Bendinskaite R. General
health of dentists. Literature review. Stomatologija. 2007; 9(1):10—
20.

Gupta A, Ankola AV, Hebbal M. Dental ergonomics to combat
musculoskeletal disorders: a review. Int ] Occup Saf Ergon. 2013;
19(4):561-71.

Custodio RA, Silva CE, Brandao JG. Ergonomics work analysis
applied to dentistry-a Brazilian case study. Work. 2012; 41 Suppl
1:690-7.

Received: 17.07.2019 - Accepted: 31.10.2019



Stomatoloski glasnik Srbije. 2019;66(4):175-181 ‘ 179

Prevalenca biomehanickih rizika kod doktora stomatologije
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KRATAK SADRZA)

Uvod Stomatolosko osoblje je ¢esto pogodeno poremecajima misi¢no-kostanog sistema, Sto podrazumeva promene na tetivama,
misi¢ima i zivcima Sake, ruénog zgloba, lakta, nadlaktice, ramena, vrata i leda. Ergonomski preventivni programi ukljucuju rediza-
jniranje radnog okruzenja i edukaciju zdravstvenih radnika o opasnostima na radu i njihovom resavanju.

Cilj ovog rada je da se utvrdi prevalenca bola vratnog i ramenog pojasa kao posledica profesionalnog rizika kod doktora stomatologije.
Metode Istrazivanje je sprovedeno anonimnim anketiranjem doktora stomatologije pomocu ,Upitnika o potesko¢ama sa vratnim
i ramenim pojasom*. U saradnji JZNU Dom zdravlja ,,Dr Mustafa Sehovi¢*, Tuzla, Sluzbe Stomatologije sa ZZ)Z TK distribuirano je
150 anketnih upitnika u JU domove zdravlja TK i ordinacije privatne prakse, a bilo je 112 uredno ispunjenih i analiziranih upitnika.
Rezultati Stopa prevalence bola vratnog i ramenog pojasa je veoma visoka, ta¢nije kod 101 ispitanika (procentualno: 90,10%).
Ispitanici su se najvise lecili samostalno i to njih 88 (78,5%), a stru¢nu pomo¢ su trazila 64 ispitanika (58%). Statisticki je znacajan
rezultat da 92 ispitanika (82%) koriste analgetike/antireumatike vise puta godi$nje (i to dva do tri puta).

Zakljucak Prevalenca bola bila je visoka. Istrazivanje je ukazalo na ozbiljan, sveprisutan i u osnovi lako resiv problem ukoliko se

dovoljno ukljuci u njegovu svakodnevnu realizaciju.

Kljuéne re¢i: bol; polozaj tela; ergonomija; vrat; kiéma; fizikalna terapija

uvoD

Narusavanje zdravstvenog stanja zbog radnog polozaja kod
doktora stomatologije najcesce se uocava na promenama
vratnog i slabinskog dela ki¢me koji se $iri prema ramenima,
rukama i nogama. Rizi¢ni faktori su i izvijanje vrata u obliku
slova S, te naginjanje glave napred zbog boljeg pregleda radnog
polja. Kako se ta dva polozaja obi¢no odvijaju paralelno i isto-
vremeno, dolazi do izrazitog pritiska i naprezanja cervikalne
ki¢me [1].

Bolesti koje pogadaju radno stanovni$tvo definisane su kao
bolesti bez uzro¢no-posledi¢ne veze s radom, ali mogu biti po-
gorsane profesionalnim zdravstvenim rizicima [2]. Poredenjem
s drugim zdravstvenim zanimanjima, stomatologija se smatra
jednim od najopasnijih zanimanja zbog stresa, hroni¢nog umora
i sindroma izgaranja na poslu [3, 4]. Svetska zdravstvena orga-
nizacija (WHO) definise profesionalne bolesti kao kombinaciju
bolesti i ekspozicije te njihovu povezanost, i deli profesionalne
bolesti prema $tetnostima radnog mesta na: bolesti uzrokovane
hemijskim, fizikalnim i bioloskim Stetnostima [5, 6].

Bioloske opasnosti (biohazardi) su stvari koje prete zdrav-
lju stomatoloskog osoblja, a uklju¢uju viruse, bakterije, glji-
vice i prione [7, 8]. Biomehanicke opasnosti u stomatologiji
su nepravilan polozaj tela tokom rada, ponavljajuce kretnje,
prenaprezanje tela, s moguc¢om opasnos¢u da uzrokuju bolesti
koje pogadaju misi¢no-kostani ili neuroloski sistem [9, 10].
Statodinamicki uzroci profesionalnih rizika u stomatologiji su
vibracije, a fizikalne opasnosti uklju¢uju zracenje (jonizirajuce i
nejonizirajuce), buku, vestacku rasvetu, polimerizacijsko svetlo
idrugo [11].

Hemijskim opasnostima u stomatologiji smatraju se lekovi,
preparati, stomatoloski materijali te oprema za licnu zastitu kao
$to su rukavice, dezinficijensi i drugo [12]. Psiholoske opasnosti
mogu biti izvor mnogobrojnih psiholoskih tegoba, poput de-
presije i anksioznosti, ali i izvor somatskih poremecaja poput
kardiovaskularnih bolesti, povisenog krvnog pritiska i neuro-
loskih poteskoca [13].

Cilj rada je odrediti prevalencu bola vratnog i ramenog po-
jasa kao profesionalnog rizika kod doktora stomatologije.

METODE | TOK RADA

Pitanja iz upitnika ,, Upitnik o potesko¢ama sa vratnim i rame-
nim pojasom* grupisana su u tri osnovne grupe: prvi deo sadrzi
opste, demografske i individualne podatke za svakog ispitanika:
starost, pol, radni staz, zanimanje, radno mesto; druga grupa pi-
tanja odnosila se na prisustvo bola, lokalizaciju, Sirenje, period
javljanja i odsustvo sa posla, a treca grupa pitanja obuhvatala
je podatke o nacinu resavanja bola u osnovi kori$¢enjem anti-
reumatika/analgetika, fizikalnom tretmanu, banjskom le¢enju
i stupnju invaliditeta. U ukupnom uzorku od 112 anketiranih
ispitanika (javnog sektora 58, privatnog sektora 54 ispitanika)
analiza podataka po polu je pokazala da 53 (47,3%) ispitanika
pripadaju muskom polu, a 59 (52,7%) Zenskom polu. U javnom
sektoru veca je zastupljenost Zenskog pola za 14 (24,2%), dok je
u privatnom sektoru veca zastupljenost muskog pola za osam
(14,8%).

Najvise ispitanika javnog sektora, ukupno 30 (51,70%), u
starosnoj je grupi od 25 do 39 godina, 17 (29,31%) ispitanika
pripada starosnoj grupi od 40 do 49 godina, dok starosnoj
grupi od 50 do 65 godina pripada ukupno 11 (18,99%) ispi-
tanika. Starosne grupe privatnog sektora od 25 do 39 godina i
od 50 do 65 godina imale su isti broj ispitanika i to 21 (38,8%),
dok starosnoj grupi od 40 do 49 godina pripada 12 (22,4%)
ispitanika.

Pri statistickoj obradi koristen je ra¢unarski program Micro-
soft Office Excell 2007, a prikupljeni podaci su prikazani u ta-
belarnoj i grafi¢koj formi.

REZULTATI

Dobijeni rezultati su prikazani slikama 112 i tabelama 1,21 3.
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U ukupnom uzorku privatnog i javnog sektora 90,10% is-
pitanika su imali bolove u vratnom i ramenom pojasu, a samo
9,90% ispitanika bol nije osetilo. Zastupljenost bola u javnom
sektoru je veca, i to ukupno 93,10%, a u privatnom sektoru 87%.

Najveci broj ispitanika je imao bol u vratu, ukupno 42
(37,5%); bol u oba ramena osetilo je 38 (34%) ispitanika, a u
jednom ramenu, i to ¢e$¢e u desnom, 32 (28,5%) ispitanika.

Rezultati pokazuju da su se ispitanici najvise le¢ili samostal-
no — 88 (78,5%), za 9% vise u privatnoj praksi, a stru¢nu po-
moc¢ su trazila 64 ispitanika (58%), 10% vise u privatnoj praksi.
Statisti¢ki je znacajan rezultat da 92 (82%) ispitanika koriste
analgetike/antireumatike vi$e puta godi$nje (dva do tri puta).
Fizikalni tretman koristila su 43 (38,3%) ispitanika, a banjsko
le¢enje je koristilo 30 ispitanika (26,7%). Ispitanici iz javnog
sektora koriste vise fizikalni tretman i to njih 29 (50%), dok
ispitanici iz privatnog sektora malo vise koriste banjsko lecenje.

Analiza podataka pokazuje da se bolovi u ramenom i vrat-
nom delu ki¢me ce$¢e pojavljuju u jesen i zimu u odnosu na
prolece i leto. Znacajan podatak je da se bolovi vise pojavljuju
kod mladih zaposlenih starosti od 30 do 39 god.ido 10 godina
radnog staza. Duzina bolovanja je bila od ¢etiri do $est sedmica.

Postoji veza izmedu pojave misi¢no-kostanih problema, sta-
rosti i godina staZa ispitanika jer je 20% vise ispitanica Zenskog
pola imalo probleme, kao i mladi ispitanici do 10 godina radnog
staza, dok je 5% ispitanika dobilo preporuku za operativni za-
hvat. Tako su bili podvrgnuti terapiji (fizikalna terapija, analgeti-
ci, antireumatici), 74,5% ispitanika su obavljali radnu delatnost.

DISKUSIJA

Rezultati dobijeni ovim istrazivanjem potvrduju dokaze da je
stomatologko osoblje u velikoj opasnosti od razvoja profesio-
nalnih bolesti i bolesti vezanih uz rad. Ovo je prvo istrazivanje
koje objavljuje podatke o miSi¢no-kostanom zdravstvenom
statusu doktora stomatologije Federacije Bosne i Hercegovine.
Anketirano je 112 ispitanika u Tuzlanskom kantonu (TK), 58
ispitanika javnog sektora (muskih 22, a zenskih 36) i 54 is-
pitanika privatnog sektora (muskih 31 i Zenskih 23). Najvise
ispitanika ovog istrazivanja pripada starosnoj grupi od 25 do
39 godina (51 ispitanik), starosnoj grupi od 40 do 49 godina
(29 ispitanika), dok starosnoj grupi od 50 do 65 godina pripa-
daju 32 ispitanika. Istrazivanje je ukazalo na lose rezultate — od
112 ispitanika u Tuzlanskom kantonu (TK), ukupno 90,10% je
imalo misi¢no-kostani poremecaj.

Sli¢ne rezultate su imali Kierklo i saradnici ispitujuci zastu-
pljenost misi¢no-kostanih problema medu poljskim stomato-
lozima. Prethodno spomenuto istrazivanje podrazumevalo je
uzorak od 220 stomatologa i ustanovljeno je da je 92% njih
iskusilo neki misi¢no-kostani poremecaj, posebno u vratu
(47%) i donjem delu leda (35%) [14]. Istrazivanje Sustova i
njenih saradnika u Republici Ceskoj obuhvatilo je 581 stoma-
tologa, a stopa odgovora bila je 72,6%; njih 96,9% izjavilo je
da ima poteskoce s mi$i¢no-kostanim sistemom. Utvrdena je
statisticki znacajna korelacija izmedu pojave misi¢no-kostanih
poteskoca srednjeg i jakog intenziteta; te pola, starosti, vode-
nja privatne ordinacije, povreda misi¢no-kostanog sistema u
proslosti, kao i dozivljaja posla kao psiholoski zahtevnoga [15].

Istrazivanje sprovedeno u TK pokazalo je da postoji korela-
cija izmedu pojave misi¢no-kostanih problema, pola, starosti

i godina staza. Analiza podataka je pokazala da se bolovi u
ramenom i vratnom delu ki¢me ¢e$ce pojavljuju u jesen i zimu
u odnosu na prolece i leto. Stomatolozi u TK imaju visoku
ucestalost mi$i¢no-kostanih problema koji se pojavljuju rano,
od 30. do 39. god. zivota. Znacajna je ¢injenica o vecoj zastu-
pljenosti bola u javnom sektoru, za 6,1% nego u privatnom
sektoru u TK.

Grupa $vedskih naucnika je sprovela studiju o povezanosti
radnih karakteristika i misi¢no-kos$tanih poremecaja gornjih
ekstremiteta kod Zena stomatologa. Rezultati upitnika koji je
ispunilo 945 Zena (stomatoloskinje i medicinske sestre) poka-
zuju da je 81% ispitanica prijavilo misi¢no-kostani poremecaj
u gornjim ekstremitetima. Takode je dokazano da najveci nivo
opterecenja i umora prijavljuju stomatoloskinje [16]. IstraZiva-
nje u TK je pokazalo da Zene (stomatoloskinje) i mladi ispita-
nici (do 10 godina radnog staza) imaju ¢e$¢e misi¢no-kostane
probleme i da ¢e$ce koriste fizikalnu terapiju - za 20% u od-
nosu na muske ispitanike.

Ekonomske krize u zemlji rezultirale su mnogobrojnim pro-
menama i racionalizacijama u pruzanju stomatoloske zastite.
IstraZivanje Jonkera i saradnika pokazalo je da racionalizacija
Cesto zavr$ava povecanim rizikom od razvoja misi¢no-kostanih
tegoba povezanih s radom [17].

Yiisaradnici su angazovali 271 diplomiranog studenta sto-
matologije kako bi ustanovili koliko se rano pojavljuju misi¢-
no-kostani poremecaji kod stomatoloskog osoblja. Zavisno od
stomatolo$ke specijalnosti, miSi¢no-kostane tegobe u podrucju
vrata pojavljuju se kod 47,5% do 69,8% ispitanih; u podrucju
ramena kod 50,8% do 65,1%; u donjem delu leda kod 27,1% do
51,2%; u gornjem delu leda od 25,6% do 46,5%; u laktu od 5,1
do 18,6%; u podrucju kukova od 3,4 do 16,3%; te gleznja od 5,1
do 11,6% ispitanih [18]. Rezultati istraZivanja u TK pokazali su
da najve¢i broj ispitanika ima bol u vratu, i to njih 42 (37,5%),
bol u oba ramena osetilo je 38 (34%) ispitanika, a u jednom
ramenu (naj¢e$¢e desnom) ukupno 32 (28,5%) ispitanika.

Kao $to je u svom istrazivanju potvrdio Kazancioglu sa sar.,
pojava misi¢no-kostanih tegoba u tesnoj je vezi s poloZajem
tela pri radu i nepravilnim optere¢enjem stopala [19]. Thanat-
hornwong i saradnici koristili su se Bajezijanovom mrezom i
razvili sistem za predvidanje i prevenciju misi¢no-kostanih
tegoba povezanih s radom [20].

Nemes i saradnici su u dvogodi$njem istrazivanju pratili 390
stomatologa iz zapadnih delova Rumunije kojima je dijagnosti-
kovan neki od mi$i¢no-kostanih poremecaja, kako bi se poka-
zala u¢inkovitost rehabilitacije. Stomatolozima koji su odlazili
na fizikalnu terapiju poboljsali su se funkcionalni pokazatelji,
te im je porasla radna produktivnost [21].

Poredenjem sa prethodnim, rezultati ovog istrazivanja su
pokazali da je u ukupnom uzorku fizikalni tretman koristilo
37% ispitanika (javni sektor 49%, privatni sektor 25%). Najvise
ispitanika su se lecili samostalno, 78,5% njih, i to za 9% vise
u privatnoj praksi. Stru¢nu pomoc¢ je trazilo 58% ispitanika,
za 10% vi$e u privatnoj praksi. Statisticki je znacajan rezultat
da 82% ispitanika koristi analgetike/antireumatike vise puta
godi$nje (dva do tri puta). Interesantno je to $to su 74,5% is-
pitanika obavljali radnu delatnost iako su bili pod terapijom
(fizikalna, analgetici, antireumatici), a samo 5% ispitanika su
dobili preporuku za operativni zahvat.

Najucestaliji misi¢no-kostani poremecaji koji se mogu po-
javiti kao posledica bavljenja stomatoloskom profesijom su



sindrom karpalnog kanala, kompresija nervusa medijanusa,
lateralni epikondilitis, sindrom radijalnog tunela, sindrom ku-
bitalnog tunela, sindrom bolnog ramena, sindrom subakromi-
jalnog sraza, adhenzivni kapsulitis, mialgija m. trapeziusa [22]

Puriene i saradnici dokazali su da je 2007. godine 87,2%
stomatologa prijavilo barem jedan simptom misi¢no-ko$tanog
poremecaja u prethodnih 12 meseci [23]. Istrazivanje u TK po-
kazalo je da se na jednogodi$njem nivou problemi misi¢no-
kostanog sistema javljaju kod 53% ispitanika.

Studija u Grckoj je pokazala prevalenciju bola u donjem
delu leda kod stomatologa od 46%, a studija u Australiji od
53,7%, a 25% stomatologa je tu bol prijavilo kao hroni¢nu.
Stomatolozi koji ve¢i deo radnog vremena provode u sede-
¢oj poziciji imaju vedi rizik za nastanak bola u donjem delu
leda. Stariji stomatolozi ¢e$ce pate od bolova u vratu [24].
Ergonomska poboljsanja, promocija zdravlja te intervencije
u organizaciji posla potrebne su kako bi se smanjio rizik od
misi¢no-kostanih tegoba [24, 25].
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ZAKYUCAK

Istrazivanje u TK je dokazalo da 90,10% anketiranih ispitanika
ima mi$i¢no-kostani zdravstveni problem. Mladi stomatolozi
ve¢ do 39 godina starosti, dakle u prvih 10 godina radnog staza,
imaju probleme sa vratnim i ramenim pojasom, $to potvrduje
angazovanost mladih stomatologa na pocetku karijere i nasta-
nak tzv. sindroma izgaranja na poslu.

Ovim istrazivanjem Zelimo ukazati na ozbiljan, sveprisutan
i u osnovi lako resiv problem ukoliko se dovoljno uklju¢imo
u njegovu svakodnevnu realizaciju, a to je obavezna primena
ergonomskih preventivnih mera i programa.

Pranje zuba smatramo preduslovom zdravlja usne $upljine;
tako bi trebalo da i vezbe za razgibavanje i jacanje ki¢me sma-
tramo preduslovom za njeno dugo i optimalno funkcionisanje.
Zdrav stub organizma $titi organizam od svih metaboli¢kih
oboljenja te omogucava stomatologu da se koncentrie na svoju
stru¢nu pomo¢ pacijentu.
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SUMMARY

Introduction In clinical conditions vertical dimension of occlusion (VDO) is defined as a distance between the two
points, one above and the other one under the mouth, while teeth are intercuspidated. As a result of teeth loss, attri-
tion, abrasion or unsuccessful dental interventions the VDO changes. Decrease of VDO not only changes the esthetic
appereance of the lower third of the face, but also affects the function of the orofacial system. The objective of the
study was to find correlation of VDO and craniofacial measurements among fully dentate subjects.

Material and methods The study was performed at the Clinic of Prosthodontics of University of Belgrade from October
2018 until March 2019. The participants included both genders age range between 22 and 24 years, class | occlusion
and intact dentition. Twelve craniofacial lines were measured with specially constructed divider. Gathered results were
analyzed in SPSS 22 computer software. Mean values and standard deviation were used for data description.

Results The results showed statistically significant correlation in values of some parameters in both genders. The pro-
portion of the face was noticed among all participants, and possibility of analyzing face by thirds. Also the correlation
was noticed between the lower facial height and the height of right ear as well as bi-pupillary distance where with
increasing distance of bi-pupillary line, the value of the lower facial height was also increased. Statistical significance
in values of both genders was noticed in middle facial height (p = 0.006), lower facial height/ vertical dimension of
occlusion (p = 0.004), width of nose (p = 0.01), Frankfurt plane (p = 0.008), height of the right ear (p = 0.000).
Conclusion Obtained results showed correlation between VDO and craniofacial dimension among young adults with

intact dentition.

Keywords: vertical dimension of occlusion, craniofacial analysis, and anthropometric measurements

INTRODUCTION

Vertical dimension of occlusion (VDO) is defined as
lower facial height, measured between two points on
the face when the maxillary and mandibular teeth are
intercuspated [1].It is changeable throughout life due to
the both physiological and pathological factors. During
the process of mastication as a consequence of masti-
catory forces the amount of enamel tissue is gradual-
ly thinning and it is the outcome of attrition [2]. Even
though there is compensatory mechanism of producing
new layers of cementum, it is not sufficient and vertical
dimension of occlusion will undoubtedly be decreasing
throughout the lifetime [2]. Therefore, the VDO needs
to be restored especially if extensive prosthodontic pro-
cedures are needed.

Most commonly used techniques for determining
VDO are physiological (based on the physiological rest
position), phonetic and cephalometric [1, 2]. None of
these techniques has been proven to be sufficiently re-
liable and accurate; therefore they should be used com-
bined [1-6]. Some authors recommended that VDO may
be determined using the external appearance of the face,

with reference to nasolabial folds, harmony between
lower third and other facial thirds and consistency with
patients’ age [2]. Willis showed that the distance between
the outer corner of the eye to the labial commissure was
equal to the distance from the base of the nose to the chin,
and proposed the Willis clipper for this type of measure-
ments [2,7].

The most commonly used method is physiological rest
position, but many authors have stated that it depends on
numerous factors, such as head posture, emotional state,
time of the day, presence or absence of the teeth, and
parafunctional activities [1, 2]. However, determination
of the new VDO in restorative procedures is complex and
demanding procedure and has to be with patient’s es-
thetic, biomechanical, and functional requests. In clinical
conditions it is essential to properly determine VDO for
the procedures of making dentures, full-mouth recon-
structions and implant-supported restorations [2].

The objective of the study was to find correlation be-
tween VDO and craniofacial measurements among fully
dentate subjects. The Null hypothesis was that there is
significant correlation between VDO and some facial
measurements.

Address for correspondence: Aleksandra MILIC-LEMIC, University of Belgrade, School of Dental Medicine, Clinic for
Prosthodontics, Rankeova 4, 11000 Belgrade, aleksandra.milic@stomf.bg.ac.rs



MATERIAL AND METHODS

The cross-sectional study was performed at the Clinic
for Prosthodontics, School of Dental Medicine University
of Belgrade during the period from October 2018 until
February of 2019. Analysis was performed among young
adults, who met the inclusion criteria (45.71% were male
and 54.29% female participants). The inclusion criteria
were the following: young adult patients (19-25 years),
who did not have in dental history orthodontic or surgical
interventions, had intact dentition, Angle class I occlu-
sion, no extensive lesions of non-carious lesions (exten-
sive abrasions, erosions and abfractions of teeth), with no
visible facial asymmetry, and no mio-facial pain or signs
of temporomandibular dysfunctions.

Twelve craniofacial measurements were performed
including VDO with a specially constructed divider. Pa-
tients were instructed to sit upright and look straight with
head parallel to the floor. Craniofacial measurements that
were analyzed included upper height of the face (UHP),
middle height of the face (MHP), lower height of the face
(LHP), facial height (FH), distance between zygions (Zyg-
Zyg), inter-pupillary distance (ID), interocular distance
(10), length of the right eye, distance between gonions
(Go-Go), width of the lips (LW), width of the nose (NW),
Frankfurt plane (FRA) and the height of the right ear
(EH) (Picturel).

VDO was determined by measuring the distance be-
tween two points, one was marked on the tip of the nose
and one on the tip of the chin. Taking into account that
its accuracy was pivotal, measured values were recorded
twice by two therapists.

1. UFH (upper facial height) - distance measured from

the hairy part of head to the radix area of the nose.
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2.MFH (middle facial height) - distance measured
from radix of the nose to the base of the nose.
3.LFH (VDO) - distance measured from the most
prominent point on the nose to the most promi-
nent point on the chin.
4.Zyg-Zyg - distance measured from the most prom-
inent areas on zygomatic bone on the left and right
side.
5.Inter-pupillar distance - distance measured be-
tween two pupils while patients were looking
straight with occlusal plane parallel to the floor.
6. Inner distance between two eyes (I0) - distance
measured between two inner angles of the eyes,
while looking straight
7. Width of the right eye - distance measured between
outer and inner angle of the right eye
8. Go-Go (distance between gonions) - distance mea-
sured between the two most prominent points on
the lower third of mandible ramus on the right and
left side
9. Width of the lips - distance measured from the
right to the left angle of the mouth
10. Width of the nose - distance measured between
right and left wings of nose
11. Frankfurt plane - distance measured between tra-
gus and outer angle of the right eye
12. Height of the right rear - distance measured from
the base to the tip of the right ear
Obtained results were statistically analyzed in SPSS
22 computer software. Mean values and standard devi-
ations were used in order to describe data. T-test and
Man- Whitney test were used in order to compare tested
groups. Spearman correlation was applied in order to get
correlation between used parameters.

<+ UPPER FACIAL HEIGHT UFH
*+» GORNJA VISINA LICA GVL

++ MIDDLE FACIAL HEIGHT MFH
++ SREDNJA VISINA LICA SVL

< MOUTH WIDTH
< SIRINA USANA
» NOSE WIDTH
< SIRINA NOSA

*,

% HEIGHT OF THE RIGHT EAR
% VISINA DESNOG UVA

Figure 1. Craniofacial lines on the face of the patients that were used in research
Slika 1. Kraniofacijalne linije na licu pacijenta koje su koris¢ene u istrazivanju
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RESULTS

Obtained results are presented in Table 1. The results
showed facial harmony of facial thirds among tested
participants of both genders. Although facials propor-
tions were slightly higher among male participants the
harmony of the face was noticed among all participants.
Statistical significance between genders was noticed for
the following craniofacial parameters MHP (p = 0.006),
VDO (p = 0.004), width of the nose (p = 0.01), Frankfurt
plane (p = 0.008) and height of the ear (p = 0.000).

Table 1. Craniofacial parameters for all participants of both genders
Tabela 1. Kraniofacijalni parametri za ispitanike oba pola

Parameter Male Female p
Parametar Muski pol Zenski pol

UFH 6.35+0.79 6.35+0.79

GVL (5.50-8.00) (4.80-7.70)

MFH 6.38 £ 0,54 593 £ 034 0.006
SVL (5.70-7.90) (5.40-6.60)

LFH (VDO) 6.69 £ 0.82 5.94 £ 0.62 0.004
DVL (VDO) (5.40-8.10) (4.80-7.30)

FH 12.16 £ 1.01 11.29 £ 092 0.012
VL (10.50-14.40) (10.10-13.10)

7g-7g 1234 +1.25 11.68 £ 1.15 0.112
Zg-7g (9.60-14.50) (10.00-14.00)

IPD 6.14 £ 0.52 5.47 £ 0.65 0.002
MPR (4.90-7.00) (4.00-6.50)

10D 328 £0.24 299 +0.25 0.001
MOR (2.90-3.70) (2.60-3.50)

Width of the right eye 3.44+0.29 0.24 £ 0.24 0.275
Sirina desnog oka (2.90-3.90) (3.00-3.80)

Go-Go 12,42 +1.21 11.43 £ 0.96

Go-Go (11.00-16.30) (10.00-13.80)

Width of the nose 3.57 £0.37 3.31£0.55

Sirina nosa (3.00-4.40) (2.50-5.30)

Width of the mouth 5.30+0.70 4.91 £ 0.40

Sirina usta (3.80-6.70) (3.90-5.40)

FHL 3.80 £ 0.42 3.04 £ 0.45 0.008
FHL (7.10-8.80) (6.80-8.50)

Height of the right ear 6.83 + 0.44 6.07 + 0.30 0.000
Visina desnog uva (6.00-8.00) (5.60-6.50)

Mild correlation among genders was noticed between
VDO and inter-pupillar distance (p = 0.04), as well as
between VDO and height of the right ear between both
genders (p = 0.004). The dimensions of the right ear had
positive correlation among female participants. Also, posi-
tive correlation between VDO and inner distance between
two eyes (p = 0.04), as well as lower facial height and
width of the lips (p = 0.06) was demonstrated. In addition,
correlation was demonstrated between upper and middle
facial height of the face, due to the fact that if value of one
parameter increases, the other one increases as well.

Furthermore, the Pearson Correlation coefficient
demonstrated statistically significant correlation between
VDO and inter-pupillar line (p = 0.44). Positive coefficient
means that increasing the value of one parameter will un-
doubtedly lead to increase of another.

Also, positive correlation was demonstrated between
VDO and height of the ear (p = 0,004) and VDO and
width of the nose (p = 0,031). VDO and width of the lips

did not correlate significantly according to Pearson cor-
relation coefficient with value 0.325.

DISCUSSION

Obtained results in our study showed positive correlation
between VDO and craniofacial dimensions among young
adults with intact dentition. Positive correlation between
VDO and height of the right ear was observed in both
genders, as well as between VDO and inter-pupillary dis-
tance. Our results are in concordance with the results of
Budai et al. [8].

Selected method was proven to be convenient, repro-
ducible, non-invasive, easily operated and inexpensive. On
the other side, in comparison to some computer methods
itis less precise in locating and measuring particular cra-
niofacial dimensions.

The study of Majeed et al. came to similar conclusion.
They also demonstrated strong positive correlation be-
tween exocanthion-right labial commissure and mesial
wall of the right external auditory canal-orbitale with
VDO in both genders [4].

Taking into account that our investigation was per-
formed among young adults, whose VDO was not di-
minished, obtained results should not be implemented
in edentulous patients, whose VDO has changed and
needs reestablishing. Therefore, it should be underlined
that VDO represents the critical point of prosthodontics
therapy. Determination of maxillomandibular relation-
ship is essential stage during prosthodontics treatment
that usually appears to be obstacle of the majority of den-
tal practitioners in clinical practice.

Although positive correlation between the VDO and
ear height is documented in this study, further investiga-
tion is needed in order to establish how these parameters
change in relation to each other.

Many researchers point out the importance of deter-
mining relations between craniofacial dimensions and
VDO, in order to be introduced in daily clinical practice,
especially since concept of VDO is frequent topic of dis-
cussion in dental literature [9, 10, 11].

Some authors use ear-eye distance to predict chin-nose
distance [12, 13] but contrary to them the results of this
study could not establish correlation between these two
parameters.

Inadequately determined VDO will significantly af-
fects not only the esthetic but also the function of the
oro-facial system [7, 12]. This methodology has shown
to be reproducible, inexpensive, non-invasive, and may
be used in numerous investigations regardless of gender
or ethnicity [3, 14].

One limitation of our study was that it was performed
on one ethnic group, (European Caucasian) in Serbian
population, and the results may be applicable only on
them. Moreover, computer analysis could be more accu-
rate and reliable in comparison to other techniques [3, 5,
8,10, 11]. However, the exposure to the radiation should
also be considered, if radiography is used.



CONCLUSION

Obtained results demonstrated correlation between cra-
niofacial dimensions and VDO among fully dented in-
dividuals of both genders. Finding reliable dimensions
on the face can be of great importance for practitioners
during procedures related to adjustment and reestablish-
ment of VDO.
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Antropometrijska studija kraniofacijalnih dimenzija i njihova
korelacija sa vertikalnom dimenzijom okluzije u populaciji Srbije
kod pacijenata sa o¢uvanom denticijom

Nikola Zivkovi¢, Pavle Nikoli¢, Jovana Kuzmanovi¢ Pficer, Mirjana Peri¢, Aleksandra Mili¢ Lemi¢

Univerzitet u Beogradu, Stomatoloski fakultet, Beograd, Srbija

KRATAK SADRZAJ

Uvod U klini¢kim uslovima vertikalna dimenzija okluzije (VDO) definie se kao rastojanje gde je jedna tacka lokalizovana iznad, a
druga ispod nivoa usana, kada su zubi u maksimalnoj interkuspidaciji. Kao posledica gubitka zuba usled atricije, abrazije, odnosno
neuspesnih stomatoloskih intervencija VDO se menja i ne uti¢e samo na estetski izgled donje trecine lica ve¢ i na funkciju masti-
katornog aparata.

Cilj ovog rada bio je da se utvrdi povezanost vrednosti VDO i kraniometrijskih dimenzija kod pacijenata sa intaktnom denticijom.
Materijal i metode Ispitivanje je sprovedeno na Klinici za Stomatolosku protetiku Univerziteta u Beogradu i trajalo je od oktobra
2018. do marta 2019. godine. Ispitanici su bili muskog i zenskog pola, prosecne starosti izmedu 22 i 24 godine, | skeletne klase i
intaktne denticije.

Dvanaest kraniometrijskih linija je izmereno kori$¢enjem specijalno izradenog Sestara. Prikupljeni rezultati su analizirani u kompjuter-
skom programu SPSS 22. Prosek i standardna devijacija su koris¢eni za deskripciju podataka, a Spirmanova korelacija za utvrdivanje
povezanosti izmedu parametara.

Rezultati Rezultati su pokazali statisticki znacajnu povezanost kraniometrijskih linija kod osoba oba pola. Uocena je skladnost lica
ispitanika, i moguénost analize lica po tre¢inama. Pokazana je korelacija srednje jacine izmedu donje trecine lica i veli¢ine uveta.
Takode je zapazena korelacija donje trecine lica i bipupilarne linije jer je uoceno da se pri povecanju rastojanja bipupilarne linije
povecavala i vrednost donje treine lica. Statisticka znacajnost u rezultatima medu polovima je uoéena kada su u pitanju srednja

visina lica (p = 0,006), donja visina lica/vertikalna,

dimenzije okluzije (p = 0,004), sirine nosa (p = 0,01), Frankfurtske horizontale (p = 0,008), visine desnog uveta (p = 0,000).
Zakljucak Dobijeni rezultati su pokazali da postoji korelacija VDO i kraniometrijskih dimenzija medu pacijentima mlade zivotne

dobi sa intaktnom denticijom.

Kljucne reci: vertiklana dimezija okluzije; kraniometrijska analiza; antropometrijske mere

UvoD

Vertikalna dimenzija okluzije (VDO) definise se kao donja
visina lica, koja se meri izmedu dve tacke kada su maksilarni
i mandibularni zubi u interkuspidaciji [1]. Ona je promen-
jiva tokom Zivota zbog sinergisti¢nog delovanja fizioloskih i
patoloskih faktora. Tokom procesa mastikacije kao posledica
mastikatornih sila koli¢ina gledi se postepeno smanjuje i to
oslikava fizioloski proces atricije zuba [2]. S druge strane, uko-
liko se jave patoloske lezije zuba kao $to su abrazija, erozija i
abfrakcija, VDO ¢e se bez sumnje smanyjiti, iako tokom Zivota
dolazi do kompenzatornog mehanizma stvaranja slojeva ce-
menta zuba [2]. VDO zahteva ponovno uspostavljanje kod
obimnih protetskih intervencija.

Medu najc¢es¢im tehnikama odredivanja VDO su fizioloska
(bazirana na fizioloskom poloZaju mirovanja), fonetska i ke-
falometrijska [1,2]. Kako se nijedna od navedenih tehnika nije
pokazala dovoljno pouzdanom i preciznom, ne bi ih trebalo
koristiti pojedina¢no [1-6].

Tarner i Foks su preporucili da se VDO odreduje u odnosu
na spoljasnji izgled lica, uzimajuci u obzir nazolabijalne brazde,
skladnost donje tre¢ine sa ostalim tre¢inama lica i godine paci-
jenta [2].

Vilis je pokazao da je rastojanje izmedu spoljasnjeg ugla oka
do labijalne komisure jednako rastojanju merenom od baze
nosa do brade, i unapredio Vilisov merac za ovu vrstu merenja
[2]. Najcesce koriséen metod je polozaj fizioloskog mirovanja,
iako su mnogi autori potvrdili da on zavisi od brojnih faktora
- polozaja glave, emocionalnog stanja pacijenta, doba dana,

prisutnosti ili odsustva zuba, odnosno dnevnih i no¢nih par-
afunkcija [1,2].

VDO treba da zadovolji pacijentove estetske, biomehanicke i
funkcionalne potrebe. U klini¢kim uslovima pri izradi proteza,
potpunoj implantatno-podrzanoj rehabilitaciji neophodno je
pravilno i ponovno uspostavljanje VDO i obezbedivanje pot-
pore gornjoj usni promenom poloZaja frontalnih zuba u gornjoj
vilici [2].

Cilj ovog istrazivanja je bio da se utvrdi povezanost vred-
nosti VDO i kraniometrijskih dimenzija kod pacijenata sa in-
taktnom denticijom.

Nulta hipopteza je bila da postoji znacajna korelacija izmedu
VDO i pojedinih kraniometrijskih linija.

MATERIJAL | METODE

Studija preseka je sprovedena na Klinici za stomatolosku pro-
tetiku Univerziteta u Beogradu u periodu od oktobra 2018. do
februara 2019. godine. Analize su uradene kod pacijenata mlade
zivotne dobi u rasponu od 22 do 24 godine, koji su zadovoljavali
uslove studije. Ispitanici muskog pola obuhvatali su 45,71%, a
Zenskog 54,29% testiranih osoba.

U istrazivanje su ukljuceni pacijenti Zivotne dobi 19-25
godina koji prethodno nisu bili povdrgnuti ortodontskoj ili
hirurskoj terapiji na vilicama, koji su imali intaktnu denticiju
i I skeletnu klasu, bez uocenih lezija nekarijesne etiologije
(obimne abrazije, erozije i abfrakcije zuba), pacijenti bez vid-
ljivih asimetrija lica (povreda, malformacija, otoka) i pacijenti



bez miofacijalnih bolova i bez znakova temporomandibularnih
disfunkcija.

Tokom merenja je kori$¢eno dvanaest kraniometrijskih
linija, ukljuc¢ujuéi i VDO. Merenje je realizovano specijalno
konstruisanim Sestarom. Pacijentima je bilo objasnjeno da
sede uspravno, sa pogledom usmerenim napred i paralelno
sa podom. Analizirane su sledece kraniometrijske linije: gornja
visina lica (GVS), srednja visina lica (SVS), donja visina lica
(DVS), visina lica (VL), rastojanje izmedu zigoma (Zyg-Zyg),
interpupilarno rastojanje (IR), unutra$nje rastojanje ociju
(URS), $irina desnog oka, rastojanje izmedu goniona (Go-
Go), §irina usta, $irina nosa, Frankfurtska horizontala i visina
desnog uha (Slika 1).

VDO je odredena merenjem rastojanja izmedu dve tacke, jedne
obelezene na najprominetnijem delu nosa,a druge na vrhu brade.
Imajuci u vidu njenu verodostojnost, vrednosti su merene dva puta,
a merenje su realizovala dva istrazivaca.

1. GVL (gornja trecina lica) — rastojanje mereno od kos-
matog dela glave do korena nosa

2.SVL (srednja trec¢ina lica) — rastojanje mereno od korena
nosa do baze nosa

3.DVL(VDO) - rastojanje mereno od najprominentnije
tacke na nosu do najprominentnije tacke na bradi

4.ZYG-ZYG - rastojanje mereno od najispupcenijeg mesta
na zigomati¢noj kosti sa desne i leve strane

5. BIP linija - rastojanje mereno izmedu dve papile, merene
dok pacijent gleda pravo sa okluzalnom linijom, koja je
paralelna sa podom

6. URO (unutrasnje rastojanje ociju) — rastojanje mereno
izmedu dva unutrasnja ugla ociju, dok pacijent gleda
pravo

7.Sirina desnog oka - rastojanje izmedu spoljasnjeg i
unutra$njeg ugla desnog oka

8.Go-Go (gonion-gonion) - rastojanje mereno izmedu
najprominentnije tacke u donjoj tre¢ini ramusa sa desne
ileve strane

9. Sirina usta - rastojanje mereno od desnog do levog ugla
usne

10. Sirina nosa - rastojanje mereno izmedu desnog i levog

nosnog krilca

11. Frankfurtska horizontala - rastojanje mereno izmedu

tragusa i spoljasnjeg ugla desnog oka

12. Visina uveta - rastojanje mereno od baze do vrha desnog

uveta

Dobijeni rezultati su statisticki obradeni u kompjuter-
skom programu SPSS22. Prosek i standardna devijacija su
korisceni radi deskripcije podataka. T-test i Men-Vitnijev test
su kori$¢eni radi poredenja ispitivanih grupa. Spirmanova
korelacija je kori$¢ena za utvrdivanje povezanosti izmedu
kori$¢enih parametara.

REZULTATI

Dobijeni rezultati su prikazani u Tabeli 1.

Rezultati su pokazali skladnost dimenzija facijalnih tre¢ina
kod testiranih osoba oba pola. Iako su facijalne proporcije bile
nesto vece medu muskim ispitanicima, skladnost tre¢ina lica
uocena je kod svih ispitanika. Statisticka znacajnost izmedu
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polova je uo¢ena kod SVS (p = 0,006), DVS (p = 0,004), irine
nosa (p = 0,01), Frankfurtske horizontale (p = 0,008) i visine
uha (p = 0,000). Umerena korelacija izmedu polova je uo¢ena
izmedu DVS i bipupilarnog rastojanja (p = 0,04), kao i izmedu
VDO i visine desnog uha kod oba pola (p = 0,004). Veli¢ina
desnog uha je imala pozitivnu korelaciju medu ispitanicima
zenskog pola. S druge strane, pokazana je pozitivna korelacija
izmedu VDO i URO (p = 0,04), kao i donje trecine lica i irine
usana (p = 0,06). Pokazana je korelacija gornje i srednje visine
lica, jer se sa povecanjem jednog parametra povecavao i drugi.

Kori$¢enjem Pirsonove korelacije uocena je statisticki
znacajna povezanost izmedu VDO i bipupilarne linije
(p = 0,44), pozitivnog smera, §to znali da se pove¢anjem vred-
nosti jednog parametra povecava vrednost drugog. Takode, Pir-
sonova korelacija je pokazala pozitivnu umerenu povezanost
VDO i visine desnog uha kod ispitanika oba pola (p = 0,004).
Izmedu VDO i $irina nosa je isto tako uocena pozitivna kore-
lacija (p = 0,031). Ipak, VDO i $irina usta nisu bili u pozitivnoj
korelaciji (p = 0,325).

DISKUSIJA

Dobijeni rezultati ovog istrazivanja su pokazali da kod mladih
osoba sa intaktnom denticijom postoji korelacija izmedu VDO
i kraniofacijalnih dimenzija. Uodena je pozitivna korelacija
izmedu VDO i visine desnog uha kod oba pola, kao i izmedu
VDO i bipupilarne linije. Dobijene vrednosti SVL su saglasne
sa rezultatima do kojih su dosli Budai i saradnici [8].

Odabrana metodologija se pokazala prikladnom jer je
ponovljiva, neinvazivna, laka za upotrebu i jeftina. S druge
strane, u odnosu na neke kompjuterske metode moze biti ne-
preciznija u lociranju odredenih tacaka, ali i merenju odabranih
kraniofacijalnih linija u ovom istraZivanju.

Sli¢ne rezultate kao u ovom istrazivanju dobili su Majeed i
saradnici [4]. Oni su pokazali jaku pozitivnu korelaciju izmedu
ehokantion leve labijalne komisure i medijalnog zida desnog
spoljasnjeg usnog kanala i VDO kod oba pola. S druge strane,
visina usne $koljke je imala pozitivnu korelaciju kod Zenskih
ispitanika.

Nalazi ovih istrazivanja su potvrdili korelaciju izmedu ras-
tojanja nosa i uha sa VDO, pa se nulta hipoteza moze prihvatiti
jer postoji korelacija izmedu VDO i pojedinih kraniometrijskih
linija [4].

Imajudi u vidu da je istraZivanje sprovedeno medu mladim
pacijentima, gde VDO nije bila smanjena, dobijeni rezultati
se ne bi mogli koristiti kod bezzubih pacijenata, ¢ija je VDO
ugroZena i zahteva ponovno uspostavljanje [2]. Zato je ne-
ophodno naglasiti da VDO predstavlja kriti¢nu tacku protetske
terapije, a odredivanje meduviliénih odnosa vaznu fazu i ¢esto
izazov brojnih stomatologa u klini¢koj praksi [2, 4].

Tako je uocena pozitivna korelacija izmedu vrednosti VDO
ivisine desnog uha, neophodna su dalja istrazivanja i pracenja
svakog pojedinacnog slucaja kako bi se registrovalo kako odab-
rani parametrni i njihove dimenzije uti¢u jedni na druge.

Pojedini istrazivaci smatraju da je neophodno ustanoviti
povezanost izmedu kraniofacijalnih linija i VDO, kako bi se
ovakva metoda uvela u svakodnevnu stomatolosku praksu, jer
je koncept VDO ¢esta tema diskusije u literaturi [9, 10, 11].
Pojedini istrazivaci su u analizama koristili rastojanje izmedu



dva oka u cilju koreliranja rastojanja izmedu brade i nosa [12,
13]. U ovim istrazivanjima ova povezanost nije uo¢ena.

Neadekvatno uspostavljanje visine donje tre¢ine lica
znadajno ugrozava kako estetiku tako i funkciju stomatog-
natnog sistema [7, 12]. Kori$¢ena metodologija je ponovljiva,
jeftina i neinvazivana za upotebu, i moze da se koristi u bro-
jnim istraZivanjima nezavisno od pola i nacionalnosti [3, 14].
Dodatno ogranicenje ovog istrazivanja je u tome $to je spo-
vedeno samo na jednoj etni¢koj grupi (Evropskim belcima)
u srpskoj populaciji, pa je teSko ove rezultate koristiti za neka
druga poredenja.

Primena kompjuterske analize, po misljenju brojnih autora,
ukazala je na daleko preciznije i pouzdanije nalaze u poredenju

188 ‘ Zivkovi¢ N. et al. An anthropometric study of craniofacial measurements and their correlation with vertical dimension of occlusion

sa drugim kori$¢enim metodama (3, 5, 8, 10, 11]. Izlaganje
zracenju pacijenata kori$¢enjem telerendgenskih snimaka
kod kefalometrijskih metoda moZe biti problem, ali bi se zbog
izuzetne preciznosti moglo razmotriti.

ZAKLJUCAK

Dobijeni rezultati su pokazali da postoji korelacija izmedu kra-
niometrijskih dimenzija i VDO kod osoba oba pola sa intaktnom
denticijom. Pronalazenje pouzdane dimenzije na licu moze biti
od koristi prakticarima, tokom obimnih intervencija koje su
skopcane sa promenom i ponovnim uspostavljanjem VDO.



§ sciendo

ORIGINAL ARTICLE
ORIGINALNI RAD

Serbian Dental Journal, vol. 66, N°4, 2019

DOI: 10.2478/sdj-2019-0020
UDC: 615.46:616.314-7; 616.314-089.843-06

Biological complications of the cement-retained implant-

supported restorations

Minja Milici¢ Lazi¢', Milica Jaksic?, Ana Todorovic', Igor Dordevic', Vojkan Lazi¢'

'University of Belgrade, School of Dental Medicine, Clinic of Prosthodontics, Belgrade, Serbia;
2University of Belgrade, School of Dental Medicine, Department of Biology and Human Genetics, Belgrade, Serbia

SUMMARY

Dental cements have been established in practice since 1878, and technological advances in the field of implant pros-
thetics have directly influenced the development of materials in this area. Although the retention type of implant-
supported restorations can be dual, it is nowadays known that the overall rate of technical complications is higher for
cement-retained restorations by 2% over screw-retained restorations. Biological complications, including peri-implant
mucositis, periimplantitis, bone loss around implants, soft-tissue recession and fistula suppuration, are also more
frequent with cement-retained restorations. The most common of these, periimplantitis is often related to factors

depending on a clinician.

Keywords: cement-retained implant crown; cement volume; dental cement; luting cement application; periimplantitis

INTRODUCTION

Prosthetic components of implant restorations represent
transmucosal part of the implant and replace the miss-
ing crown of the tooth. An important decision in implant
prosthetics is the choice of retention of definitive pros-
thetic restoration on implant abutment. The crown may
be retained by screw or cement. The main advantage of
screw retention is retrievability in the case of compli-
cations, and the possibility to return it to function after
repair of the problem. The disadvantages of this type of
retention are: technically demanding procedure, more ex-
pensive, inability to compensate extreme divergence of
the implant and abutment axis, and requirement that the
screw hole should be on the occlusal surface of posterior
teeth and lingual surface of anterior teeth [1, 2].

On the other hand, cementation of permanent implant
crown is widespread primarily because due to the simple
process of fixing dental restorations on implants and the
fact that cement materials have been present in dental
practice for over a hundred years.

Wismeijer and Wittneben indicated that high rate of
clinical success in working with cement-retained crowns
correlates with proper adherence to indications (single
crowns or small bridges, situations where the interarch
space is higher than 7mm, when a screw-retained crown
would decrease the aesthetics and in case of narrow-di-
ameter implant crowns on which the screw opening
would compromise the occlusal contact pattern) [3, 4].
Data from the literature indicate that the occurrence of
biological complications, such as periimplantitis with the
presence of fistula, resulting from residual cement, is 2.2%
higher in cement-retained crowns compared to screw re-

tention [5]. Some authors suggest the benefits of cement
retention [6-8]. Primarily, a more passive fit of casting
(given the fact that cement can fill micro irregularities
and act as a sort of “shock absorber”). On the other hand,
the ideal fit of prosthetic components of screw-retained
reconstructions must exist because this ensures that the
fastening screw doesn’t loose or, even worse, breaks due
to cyclic fatigue [9-11]. Additional advantages of cement
retention are enhanced aesthetics, improved load direc-
tion, simplicity of processing and cost-effectiveness [12].

The frequency of biological complications in ce-
ment-retained restorations requires the analysis of the
specificity of implants restorations in comparison to the
restorations of natural teeth. At the same time, these spe-
cifics provide the answer to the question of more com-
mon complications caused by excessive cement in fixed
implant prosthetics. Similarities in the anatomy of the
supporting tissues of implants and teeth relate primarily
to the free gingival margin, which forms keratinized ep-
ithelium that fills the area to the bottom of the gingival
sulcus. The differences are related to the tissue that is
apically from the bottom of the gingival sulcus. The junc-
tional epithelium of the natural tooth is less permeable
and has greater ability to regenerate unlike the junctional
epithelium surrounding the implant. The fiber bundles
around the natural tooth are oriented in multiple direc-
tions, while the fiber bundle surrounding the implant
have horizontal-circular orientation [13]. Such structure
of peri-implant tissues allows easier penetration of both
microorganisms and various environmental agents [13].

The aim of this paper was to show, through literature
analysis, direct connection between the occurrence of
biological complications and parameters related to the
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choice of cement (type, quantity and cementing tech-
nique). A literature search was performed in MEDLINE.
Forty-one original scientific papers were analyzed. The
fact that clinical practice has faced with higher incidence
of biological complications with cement-retained crowns
led to enriched electronic base related to periimplantitis
and cement dependent factors in the past decade.

Cement as a risk factor for the occurrence of
biological complications

The analyzed papers showed multifactorial influence of
cement on the development of complications. Periimplan-
titis occurs as a result of biological interaction of the body
with the cement material [14-17]. For easier evaluation
of the results, the etiology of the problem is explained
through three parameters: type and quantity of cement,
as well as cementing technique.

Type of cement

Basic physical features that directly indicate the retention
strength of prosthetic crown to implant abutment are com-
pressive and tensile strength, expressed in mega-Pascal
(MPa). The well-known strength values divide cements
into provisional, semi-permanent and permanent [18].
The main advantage of the temporary cements is easier
removal of the crown in the case of technical complica-
tions (usually fracture of porcelain veneer) [18]. However,
when selecting the type of temporary cement, clinicians
are facing the challenge of which cement to prioritize?

Lee JH et al. [19] found that acrylic-urethane polymer
based temporary cement for implant luting cement cause
a significantly higher inflammatory response in peri-im-
plant soft tissue in comparison to conventional zinc ox-
ide eugenol cements. Methacrylate resins represent better
substrate for biofilm formation, showing greater number
of oral pathogenic bacteria in the residual material of the
peri-implant sulcus. In addition, the research of Korsch et
al. [20,21] demonstrated an intensive antimicrobial effect
of zinc oxide and eugenol, with a dominant inhibitory
effect on bacterial growth and development. Zinc oxide
based cements are soluble in tissue fluids, unlike cements
based on acrylic-urethane polymer (MMA), so that all
extra material can be resorbed over time [22].

Limitations of the use of temporary cements are re-
lated to bridge constructions on implants. Low values of
compressive strength of luting materials may cause the
structure to become unfastened by loosening connec-
tion on one of the anchoring implant while the retention
strength remains non changed on the other abutment.
That is how Implant Bridge becomes a lever that tends to
rotate around the fulcrum. In this case, it is an implant on
which the crown is firmly cemented. Problems may arise
if this condition lasts longer period. The compression
forces, which are converted around the implant acting as
a fulcrum can cause traumatic bone loss [23].

On the other hand, permanent cements have found
wide application in implant prosthetics. Numerous pa-
pers indicate a detrimental effect of residual cement in
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peri-implant tissue [24-27]. The effect of residual cement
on the soft tissues around the implant may vary. It is re-
flected in the inflammatory response of the body around
the foreign substrate as well as the fact that residual ma-
terial is good substrate for bacterial colonization [24-27].

Titanium alloys belong to the group of biocompatible
materials due to their passivation potential, ie. ability to
form an oxide layer on the metal surface [28]. Decompo-
sition of the oxide layer can occur under the influence
of various environmental agents. The authors especially
mentioned glass ionomer and polycarboxylate cements
(28,29, 30]. Fluoride ions released from these cements
tend to destabilize the oxide layer. Decomposition of the
protective oxide layer increases the corrosion potential
of the metal. The local corrosion effect depends on the
concentration of fluoride ions and the length of time they
are released from cement [31]. Resin-reinforced glass ion-
omer cements releases fluoride at a higher concentration
than conventional glass ionomer cements. The conse-
quence of degradation of titanium oxide and the occur-
rence of corrosion is most often an aesthetic problem in
the form of soft tissue discoloration [31].

Quantity of luting agent

The amount of implant luting cement film required to
provide good retention is defined by the space between
the axial abutment walls and the interior of the implant
crown. When there is a corresponding size of prosthetic
components, crowns, and abutments, the average values of
this space are 25-40 microns [32]. One of the advantages
of cement retention over screw retention is the ability of
cement to fill the micro-gap between the superstructure
and the crown. However, in this case, the exposed cement
can be good substrate for bacterial colonization, and the
inaccurate alignment of the crown edge to the marginal
edge of the suprastructure creates an anaerobic environ-
ment ideal for microorganism growth [32].

Any variations in the amount of cement required to
provide adequate retention force may result in early or late
complications. Excessive amount of prosthetic fixation
material can lead to: inaccurate attachment of the crown
due to abundant cement, supraoclusal crown position, or
extrusion of excess material into the peri-implant tissue.
On the contrary, insufficient cement leads to reduced re-
tention [33].

Prevention of biological complications through
cementing techniques

Cementing technique represents the clinical application
of the material during the process of fixation of the crown
on an abutment. A clinician should perform the procedure
that will ensure optimal quantity of material inside the
crown and prevent excessive extrusion. Due to the fact
that cements belong to the group of low viscous fluids,
Wadhwani [34] gives recommendations for working with
cement materials through an experimental presentation.
The specificity of cement as a fluid is that being different
from water, it has different flow pressure. The viscosi-



ty coefficient of the material decreases with increasing
pressure. It is important to be aware of this characteristic
when working with materials. Also, the speed at which
the crown is seated affects the cement flow. It is best not
to seat the crown too rapidly and in vibrating manner,
thus allowing the cement to penetrate perpendicularly
at the length of the axial wall crowns and abutments in
occlusal direction, filling in a uniform space between the
prosthetic components [34].

One of the main indicators of clinical success in im-
plant prosthetics is certainly the cementing process itself.
In recent years, much attention has been paid to cement-
ing techniques. Researchers [35-39] have made sugges-
tions for various practical methods to achieve the most
favorable amount of cement. One possibility of quantita-
tive verification of the luting material necessary for fixing
the crown to the superstructure is the method of using
laboratory abutment described by Dumbrigue et al. [36].
The process is based on the controlled application of the
material with a brush to the retaining walls towards the
shoulder area immediately before cementing. Upon inser-
tion of the material into the crown, the laboratory abut-
ment is extraordinarily applied. The cement flows along
the axial walls to the occlusal space and extends beyond
the crown so that the excess remains on the laboratory
abutment itself, and exactly enough material required for
cementing is left behind in the crown margin.

An identical procedure can be performed if a copy of
the abutment is made of vinylpolysiloxane material [37].
The interior of the crown is isolated with polytetrafluo-
roethylene tape. Then an elastic impression material is
applied to the crown. While the material is still not set,
a rigid post is placed in the impression material, which
is intended to serve as a future abutment replica carrier.
After the material is hardened, the following procedure is
identical to that used in the application of fabricate labo-
ratory abutment. To reduce the excess of material into the
peri-implant tissue, some authors suggest to use a sepa-
rating agent in the form of a polytetrafluoroethylene tape
or to apply a layer of petroleum jelly on the transmucosal
surface of the abutment before cementation and remove
of the same after the procedure is finished [38].

Finally, clinical success is also influenced by the design
of the abutment itself. The potential for the occurrence
of biological complications in cement-retained crowns
is greater if subgingival localization of the crown edge is
more apically positioned [39,40]. When the marginal edge
of the abutment shoulder is positioned deeper than 2 mm
below the free gingival margin, the conditions for con-
trolling extruded material in the soft tissues and removing
the excess are more difficult. It is recommended to use
customized instead of fabric-designed abutment [41].

In conclusion, ideal cement could be characterized
as luting material for fixing the prosthetic components
strong enough to ensure balance between good retention
of the crown and convenient retrievability if needed.
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KRATAK SADRZA)

Materijali za fiksiranje zubnih protetskih nadoknada utemeljeni su u stomatoloskoj praksi od 1878. godine, a tehnoloski napredak
na polju implant-protetike direktno je uticao i na razvoj materijala u ovoj oblasti.

lako mehanizam vezivanja fiksnih nadoknada moze biti dvojak, danas se zna da je ukupna stopa tehnickih komplikacija vec¢a kod
cementno retiniranih nadoknada za 2% u odnosnu na retenciju srafom. Bioloske komplikacije u koje se ubrajaju periimplantatni
mukozitis, periimplantitis, gubitak kosti oko implantata, recesija mekih tkiva i pojava fistule, takode su ucestalije kod cementno
retiniranih zubnih nadoknada. Najzastupljenija medu njima, periimplantitis, ¢esto se dovodi u vezu sa ,lekar-zavisnim“ parametrima.

Kljuéne reci: cementi; implant-protetika; bioloske komplikacije

uvoD

Protetske komponente predstavljaju transmukozni deo im-
plantata i nadoknaduju nedostajuci kruni¢ni deo zuba. Vazna
odluka u implant-protetici je izbor tipa retencije definitivne
zubne nadoknade na abatmentima. Kruna moze biti retinirana
zavrtnjem ili cementom. Osnovna prednost retencije Srafom
jeste mogucnost da klini¢ar ukloni nadoknadu u slucaju pojave
komplikacije, i da naknadno istu vrati u funkciju po saniranju
problema. Nedostaci ovakvog vida retencije su: tehnicki zah-
tevan postupak, skuplja izrada nadoknade, nemogucnost kom-
penzacije izrazite divergencije ose implantata i ose abatmenta, i
zahtev da otvor za zavrtanj mora biti u nivou okluzalne povrsi-
ne bo¢nih zuba i oralne povrsine prednjih zuba [1, 2].

S druge strane, postupak cementiranja je Siroko rasprostra-
njen, pre svega zbog jednostavnog postupka fiksiranja zubnih
nadoknada na implantatima i ¢injenice da su cementi u stoma-
toloskoj protetici prisutni preko sto godina.

Wismeijer i Wittneben su istakli da klini¢ki uspeh u radu sa
cementno retiniranim nadoknadama korelira sa postovanjem
indikacija za njihovu izradu (pojedina¢ne krune ili mostovi
malog raspona, situacije kada je vertikalna dimenzija intero-
kluzalnog prostora ve¢a od 7 mm, situacije kada bi nadoknada
retinirana $rafom ugrozila estetiku, i u slu¢aju kruna na implan-
tatima uskog promera, na kojima bi otvor $rafa kompromitovao
okluzalnu kontaktnu $emu) [3, 4].

Podaci iz literature navode da je pojava bioloskih kompli-
kacija u vidu periimplantitisa, sa prisustvom fistule, nastalog
kao posledica rezidualnog cementa, veca za 2,2% kod cementno
retiniranih nadoknada u odnosu na retenciju $rafom [5]. Poje-
dini autori ipak sugeri$u na prednosti retencije cementom [6,
7,8].To je, pre svega, pasivniji odnos komponenata (s obzirom
na ¢injenicu da cement ima moguc¢nost da popuni mikrone-
slaganja i na neki na¢in deluje kao amortizer). S druge strane,
idealno naleganje protetskih komponenata kod $rafom retinira-
nih nadoknada mora da postoji, jer to obezbeduje da se $raf ne
olabavi ili, jo§ nepozeljnije, polomi usled cikli¢nog zamora [9,
10, 11]. Dodatne prednosti cementne retencije jesu pobolj$an
smer opterecenja, estetika, jednostavnost izrade i ekonomic¢nost
[12]. Pojava bioloskih komplikacija kod cementno retiniranih

nadoknada zahteva analizu specifi¢nosti vezanih za nadoknade
na implantatima u odnosu na nadoknade na prirodnim zu-
bima. Ujedno, ove specifi¢nosti jesu odgovor na pitanje zbog
cega su komplikacije izazvane potisnutim cementom cesce
u fiksnoj-implantat protetici. Sli¢nosti u anatomskoj gradi
potpornih tkiva implantata i zuba odnose se prevashodno na
predeo slobodne gingive, a ¢ini je keratinozovani epitel koji
popunjava prostor do dna gingivalnog sulkusa. Razli¢itosti su
u vezi sa tkivom koje je apikalno od dna gingivalnog sulkusa.
Pripojni epitel prirodnog zuba je manje permeabilan i ima vecu
sposobnost regeneracije za razliku od pripojnog epitela koji
okruzuje implantat. Fibrozna vlakna oko prirodnog zuba su
orijentisana u multiplim pravcima, dok su fibrozna vlakna koja
okruzuju implantat horizonlano-cirkularne orijentacije [13].
Ovakva grada periimplantatnih tkiva pogoduje laksoj penetra-
ciji kako mikroorganizama, tako i razlicitih agenasa spolja$nje
sredine [13].

Cilj ovog rada je da se kroz prikupljenu literaturu prika-
ze direktna veza izmedu pojave bioloskih komplikacija i pa-
rametara vezanih za izbor cementa (vrsta, koli¢ina i tehnika
cementiranja).

Prilikom pretrazivanja literature kori$¢ena je bibliografska
baza MEDLINE. Dobijen je materijal od 41 originalnog nauc-
nog rada. Cinjenica da je klini¢ka praksa suo¢ena sa ve¢om
incidencom bioloskih komplikacija kod cementom retiniranih
nadoknada na implantatima uslovila je da su se poslednjih go-
dina obogatile elektronske baze pojmovima periimplantitis i
cement-zavisni faktori.

CEMENT KAO FAKTOR NASTANKA BIOLOSKIH
KOMPLIKACIJA

Analizirani radovi pokazali su multifaktorijalni uticaj cemen-
ta na razvoj komplikacija. Periimplantitis nastaje kao rezultat
bioloske interakcije organizma sa materijalom za fiksiranje
nadoknada na implantatima [14-17]. Radi lak$e evaluacije
rezultata, etiolologija nastanka problema objasnjena je kroz
tri parametra - vrstu i koli¢inu cementa, kao i samu tehniku
cementiranja.
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Vrsta cementa

Osnovne fizicke osobine koje direktno diktiraju ja¢inu retenci-
je zubne nadoknade za abatment jestu kompresivna i zatezna
¢vrstoca, izrazene u megapaskalima. Dobro poznate vrednosti
¢vrstoce omogucile su podelu cemenata na privremene, uslovno
trajne i trajne [18]. Autori u radu [18] kao glavnu prednost pri-
vremenih cemenata naveli su lakse uklanjanje krune u slu¢aju
pojave tehnickih komplikacija (najéesce fraktura fasetne kera-
mike) radi sprovodenja reparature i ponovnog vra¢anja krune u
funkciju. Medutim, prilikom odabira tipa privremenog cementa
klinicari su suoceni sa izazovom kom cementu dati prednost
(19,20, 21].

Jae-Hyun Lee i sar. [19] ustanovili su da privremeni cementi
na bazi uretan metaktilata-MMA izazivaju znatno vedi infla-
matorni odgovor u periimplatatnom mekom tkivu za razliku
od konvencionalnih cink-oksid eugenol cemenata. Metalkri-
latne smole predstvaljaju bolju podlogu za formiranje biofilma,
pokazujudi ve¢i broj oralnih patogenih bakterija u zaostalom
materijalu periimplantatnog sulkusa. U prilog ovome govori
i istrazivanje Korscha i sar. [20, 21], koji su dokazali izrazito
antimikrobno dejstvo cink-oksida i eugenola, sa dominan-
tnim inhibiSu¢im efektom na rast i razvoj bakterija. Cementi
na bazi cink-oksida su rastvorljivi u prisustvu tkivnih tecnosti,
za razliku od cemenata na bazi elastomernih smola (MMA),
tako da vremenom dolazi do resorpcije viska potisnutnog
materijala [22].

Ogranicenja upotrebe privremenih cemenata su u vezi sa
manjim vise¢lanim konstrukcijama na implantatima. Male
vrednosti kompresivne ¢vrstoce ovih materijala mogu usloviti
rascementiranje konstrukcije zbog popustanja veze na jednom
od nosaca, dok na drugom veza retencije ostaje zadovoljavajuca.
Tada most na implantatima postaje poluga koja tezi da se rotira
oko tacke oslonca. U ovom slucaju to je implantat na kom je
kruna ¢vrsto vezana cementom. Problemi nastaju ako pome-
nuta situacija potraje duzi period. Tada sile kompresije, koje se
konvertuju oko implantata koji se ponasa kao tacka oslonca,
dovode do gubitka kosti uzrokovanog traumom [23].

S druge strane, cementi za trajno fiksiranje zubih nadokna-
da nasli su $iroku primenu u implant-protetici. Mnogobrojni
radovi ukazuju na $tetan efekat rezidualnog cementa u periim-
platatnom tkivu [24-27]. Dejstvo zaostalog cementa na meka
tkiva oko implantata je dvojako. Ogleda se u inflamatornoj re-
akciji organizma oko stranog tela, kao i ¢injenici da je zaostali
materijal dobra podloga za bakterijsku kolonizaciju [24-27].

Legure titana pripadaju grupi biokompatibilnih materijala
zahvaljujuci sposobnosti pasivizacije, tj. stvaranja oksida na
povrsini metala [28]. Razgradnja oksidnog sloja moZe nasta-
ti pod uticajem razli¢itih agenasa spoljasnje sredine. Autori
posebnu paznju posvecuju glas-jonomernim i polikarboksi-
latnim cementima [28, 29, 30]. Joni fluorida koji se oslobadaju
iz ovih cemenata pokazuju tendenciju ka destabilizaciji ok-
sidnog sloja. Razgradnjom zastitnog sloja oksida povecava se
korozioni potencijal metala. Lokalni efekat korozije zavisi od
koncentracije jona fluora i duzine vremena za koje se osoba-
daju iz cementa [31]. Smolom ojacani glas-jonomerni cementi
otpustaju fluor u vecoj koncentraciji od konvencionalnih glas-
jonomernih cemenata. Posledica degradacije titanijum-oksida
i pojave korozije je najcesce estetski problem u vidu diskolo-
racije mekih tkiva [31].

KOLICINA CEMENTA

Koli¢ina cementnog filma neophodnog da obezbedi zadovo-
ljavajucu retenciju definisana je prostorom izmedu aksijalnih
zidova abatmenta i unutra$njosti zubne krunice. Kada postoji
kongurentnost protetskih komponenata, krune i abatmenta,
prosecne vrednosti ovog prostora su izmedu 25 i 40 mikrona
[32]. Kao jedna od prednosti cementne retencije u odnosu na
retenciju zavrtnjem navodi se sposobnost cementa da popuni
mikroneslaganja izmedu suprastrukture i krunice. Medutim, u
tom slucaju eksponirani cement moze predstavljati dobru pod-
logu za bakterijsku kolonizaciju, a neprecizno naleganje ruba
krune na marginalnu ivicu suprastrukture stvara anaerobnu
sredinu idealnu za rast mikroorganizama [32].

Svako odstupanje u koli¢ini cementa neophodnog da obez-
bedi zadovoljavajucu silu retencije moze imati za posledicu
rane ili kasne komplikacije. Prekomerna koli¢ina materijala za
fiksiranje protetske nadoknade moze dovesti do nepreciznog
naleganja krune usled zarobljenog cementa u prostoru izmedu
okluzalne povrsine abatmenta i unutrasnjojsti krune, suprao-
kluzalnu poziciju krune ili ekstruziju viska materijala u peri-
implantatno tkivo. Nasuprot tome, nedovoljna koli¢ina cementa
vodi ka smanjenoj retenciji [33].

PREVENCIJA NASTANKA BIOLOSKIH KOMPLIKACIJA
KROZ TEHNIKU CEMENTIRANJA

Tehnika cementiranja predstavlja nacin klinicke aplikacije
materijala u toku fiksiranja nadoknade na suprastrukturu.
Terapeut bi trebalo da sprovede procedure koje ¢e osigurati
optimalnu koli¢inu materijala unutar krune, a spreciti preko-
mernu ekstruziju viska. Imajuci u vidu ¢injenicu da cementi
pripadaju grupi niskoviskoznih te¢nosti, Wadhwani [34] je kroz
eksperimentalni prikaz dao preporuke za rad sa cementnim
materijalima. Specifi¢nost cementa kao fluida je to $to za razliku
od vode ne pokazuje te¢enje pod pritiskom koje pokazuje voda.
Koeficijent viskoznosti materijala se smanjuje sa pove¢anjem
pritiska. Ova osobina je vazna za razumevanje u toku rada sa
materijalom. Takode, brzina kojom se kruna postavlja na su-
prastrukturu utice na te¢enje cementa. Najbolje je ne prebrzo i
vibriraju¢im pokretima aplikovati krunu na suprastrukturu, jer
se na taj nacin stvara moguc¢nost da cement tece perpendiku-
larno duz aksijalnih zidova krune i suprastukture u okluzalnom
pravcu popunjavajudi ravnomerno prostor izmedu protetskih
komponenata [34].

Jedan od glavnih pokazatelja klini¢kog uspeha u implant-
protetici svakako je sam postupak cementiranja. Poslednjih go-
dina velika paznja usmerena je na tehnike cementiranja. Istra-
zivaci [35-39] su dali predloge za razlicite praktiéne metode
kojima se moze postici najpovoljnija koli¢ina cementa. Jedna
mogucnost kvantitativne verifikacije cementnog materijala ne-
ophodnog za fiksiranje krune na suprastrukturu jeste metoda
kori$¢enja laboratorijskog abatmenta koju su opisali Dumbrigue
i sar. [36]. Postupak se zasniva na kontrolisanom nano$enju
materijala Cetkicom na zidove nadoknade prema vratnom delu
neposredno pre cementiranja. Po unosenju materijala u krunu,
ekstraoralno se u nadoknadu unosi laboratorijski abatment. Ce-
ment se potiskuje uz aksijalne zidove do okluzalnog prostora i
iznosi van krune tako da visak ostaje na samom laboratorijskom



abatmentu, a u ¢auri krune zaostaje ta¢no dovoljna koli¢ina
materijala neophodna za cementiranje.

Identi¢na procedura moze se izvesti ako se kopija abatmenta
napravi od materijala vinilpolisiloksan [37]. Unutrasnjost na-
doknade se izoluje politetrafluoroetilenskom trakom. Zatim
se u krunu aplikuje elasti¢ni otisni materijal. Dok je materijal
jo$ u nevezanom stanju, postavlja se koci¢ u otisnu masu, koji
ima za cilj da posluzi kao buduci nosa¢ replike abatmenta. Po
vezivanju materijala, dalji postupak je identi¢an kao kod pri-
mene fabri¢kog laboratorijskog abatmenta. Da bi se smanjilo
prekomerno potiskivanje viska materijala u periimplantatno
tkivo, pojedini autori predlazu kori$cenje separirajuceg agensa
u formi politetrafluoroetilenske trake ili nanosenje sloja va-
zelina na transmukoznu povr$inu abatmenta neposredno pre
cementiranja i njegovo uklanjanje posle vezivanja cementa [38].

Stomatoloski glasnik Srbije. 2019;66(4):189-195

Konacno, na uspeh u radu utice i dizajn samog abatmenta.
Mogu¢nost nastanka bioloskih komplikacija kod cementno re-
tiniranih nadoknada je utoliko vec¢a ukoliko je subgingivalna
lokalizacija ruba krune apikalnije pozicionirana [39, 40]. Kada
je marginalna ivica ramena abatmenta postavljena dublje od
2 mm u odnosu na slobodnu ivicu gingive, uslovi za kontrolu
potisnutog materijala u meka tkiva i uklanjanje viska su ote-
zani. Preporuka je koristiti individualizovani umesto fabricki
dizajniranog abatmenta [41].

U sklopu analize svega navedenog, idealni cement mogao
bi da se okarakterise kao sredstvo za fiksiranje nadoknada na
implantatima sa ciljem da obezbedi ravnotezu izmedu dobre
retencije nadoknade i istovremeno stvori uslove za eventualno
lakse uklanjanje u slu¢aju pojave komplikacija.
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SUMMARY

Impacted tooth is the tooth that failed to reach occlusal level, with a growth of 2/3 of the root completed. Etiological
factors of the impacted teeth are various, but the main reason is the lack of space for their eruption. The most common
impacted teeth are lower wisdom teeth, then upper wisdom teeth, upper canines and lower premolars. A seventeen-
year-old patient referred by a general dentist came to the clinic for an orthodontic examination. The existence of upper
primary canines on both sides was revealed by clinical examination. After ortopantomography analysis, the impacted
upper canines were diagnosed. The treatment plan was the extraction of primary teeth, surgical exposure of impacted
teeth and orthodontic treatment using fixed orthodontic appliance. The orthodontic treatment of impacted teeth
achieved excellent results. The success depends on adequate planning and teamwork of orthodontist and oral surgeon.
Keywords: impacted tooth; canines; orthodontic treatment; surgical treatment

INTRODUCTION

Impacted teeth are very common and well-known ortho-
dontic anomaly. A small number of patients seek treat-
ment because the impaction is most commonly asymp-
tomatic. In most cases, it is accidentally detected on the
X-ray when a patient goes to the dentist for other reasons
[1]. Impacted teeth are found in 1-5% of orthodontic pa-
tients [2]. The most common causes of impaction are the
lack of space for eruption, ectopic position of the tooth
embryo, an extended bone retention barrier or premature
loss of deciduous teeth, the presence of alveolar clefts,
ankylosis, neoplasia, dental or alveolar trauma, dilatation
of the tooth root, the presence of an obstacle that appears
in the way for growing dentition.

There are two proposed theories related to the impac-
tion of the maxillary canines: genetical theory and theory
of direction [1]. According to the first one, the impaction
of the canines is associated with other anomalies: enamel
hypoplasia, aplasia of premolars, hypodontia or atypical
lateral incisor. According to the theory of direction, the
canine emerges along the distal surface of the lateral in-
cisor, which serves as a guide. If the root of the lateral
incisor is absent or improperly placed, the canine cannot
properly emerge. The maxillary canine is the second most
commonly impacted tooth. The most common impacted
teeth are wisdom teeth, the lower and upper ones, followed
by the upper canines and premolars [3]. The prevalence of
the impacted canines in upper and lower jaw ranges from
0.008 to 8.8%, while the prevalence of impacted upper ca-

nines is from 0.8 to 2.8% [4]. The impaction of the teeth is
more common in females than males [5]. 8% of patients
with the impaction have both sides impacted [6]. The
prevalence of upper canines impaction is 10 to 20 times
higher than the impaction of lower canines. The impacted
canine can be positioned buccally, lingually or along the
edge of the alveolar ridge. Most of the impactions have pa-
latinal direction, 85% [7]. Diagnosis of the canines impac-
tion can be established if permanent canines are absent in
patients older than 14-15 years [8]. The tooth impaction
must be confirmed by an orthopantomography analysis,
and in some cases a 3D image of the jaw is required, in or-
der to obtain more details on the position of the impacted
tooth and its relationship with adjacent teeth [9].

The case presented in this study received treatment of
surgical exposure of impacted canine with subsequent
orthodontic treatment.

CASE REPORT

A patient (17) came in for an orthodontic examination,
reffered by a general practitioner. The existence of decid-
uous canines on both sides was revealed by the clinical
examination (Figure 1 and 2). After orthopantomography
analysis, bilateral impaction of upper canines was diag-
nosed (Figure 3). The patient was in good general health,
had no prior orthodontic treatment or tooth extraction.
She also denied the existence of pain in the area of the
orofacial region.
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Figure 1. Clinical presentation of the patient at the first visit to
orthodontist
Slika 1. Klinicki prikaz pacijenta u prvoj poseti kod ortodonta

Figure 2. Clinical presentation of the patient at the first visit to
the orthodontist
Slika 2. Klinicki prikaz pacijenta u prvoj poseti kod ortodonta

Figure 3. Orthopantomography
Slika 3. Ortopantomogram

L

Figure 5. Orthodontic treatment and bringing teeth to dental arch
Slika 5. Ortodontska terapija i dovodenje zuba u niz

After the orthodontic examination has been complet-
ed, the patient was referred to an oral surgeon’s exam-
ination. After a thorough orthopantomography analysis
and 3D analysis, final diagnosis and treatment planning
was established, including combined orthodontic-surgical
treatment of the impacted teeth.

A fixed orthodontic appliance was set up for the patient,
after oral-surgical intervention that was performed in lo-
cal anesthesia. Primary canines were extracted and after
removal of the bone and exposure of the teeth crowns, the
traction pins for pulling impacted canines were placed
(Figure 4). The wounds were washed with a physiological
solution and individual stitches were placed that were final-
ly removed 7 days later. Two days before the intervention,
the patient was prescribed antibiotics (Dovicin 100 mg, 7
days) and Chymoral Forte for 5 days for faster resorption
of edema and hematoma. Painkillers were used as needed.

Figure 4. Elevated flap and tooth crowns visible
Slika 4. Podignut rezanj i eksponirana krunica zuba

Figure 6. Canines brought into dental arch
Slika 6. Zubi dovedeni u zubni niz

The orthodontic treatment was based on gradual pull
of the impacted teeth and their bringing to the arch (Fig-
ures 5, 6). The final treatment was to be completed after
the emergence of canines, when a stable occlusion was
fully achieved.

DISCUSSION

There are various methods of treating impacted teeth: a
surgical exposure and orthodontic traction, auto trans-
plantation, surgical removal of the impacted teeth and
prosthetic implantation [10]. The final choice of treatment
depends on several factors, primarily on the existence of
sufficient space for impacted tooth, its localization, degree
of impaction, and degree of root development. In addition,
general health condition of patient, teeth condition and
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oral hygiene have a significant role as well as the function
and occlusion [11]. In our case, the orthodontic-surgical
treatment of the impacted upper canines was recom-
mended, with best long-term prognosis [10].

During the treatment, general principles of orthodon-
tic treatment were followed. The first phase of orthodon-
tic treatment involved the leveling of dental arch and it
lasted 6 months. The second phase was the preparation
of the space for the impacted tooth and its exposure.
This phase lasted for 12 months. The third stage was the
completion of orthodontic therapy, when the impacted
tooth was placed in a line. This phase lasted for another
6 months.

Diagnosis and localization of the impacted tooth is
the most important stage in the treatment. Apart from
the orthopantomography image, 3D images are needed
to determine correct localization of the impacted tooth
and its relationship with neighboring structures, and es-
pecially relationship with the incisors roots. The resorp-
tion of the incisors’ roots is a common complication of the
treatment of impacted canines. To avoid complications,
proper diagnostics and a mild continuous orthodontic
force are necessary.

Some authors predicted possibility of a canine im-
paction on the basis of calculating its angulation on the
orthopantomography image. The angle between the lon-
gitudinal axes of the canine in relation to the central line
can be traced from the moment of formation of 1/3 root
up to 6 months after the completion of the root formation.
If the teeth angle is bigger than 31 degrees in relation to
the median line, its eruption potential is small even after
deciduous teeth extraction [12].

Exactly 91% of ectopic canines will come to the right
occlusion if the crown of the canine was distally posi-
tioned in relation to the centerline of the lateral incisive
during the removal of primary canine. If the crown is
more mesial in relation to the central line of the lateral
incisive root, spontaneous eruption occurs in only 64%
of cases [12].

An increasing number of young patients have impact-
ed teeth (not just wisdom teeth). There is a tendency for
successful correction of the existing orthodontic anomaly,
which is rather complex long-term process. Team work
(pedodontist and orthodontist), regular checkups with
good patient’s cooperation ultimately provide excellent
results in the treatment of such orthodontic malforma-

tions [11]. The principle of treating impacted teeth is a
multidisciplinary; it involves collaboration between or-
thodontist, oral and maxillofacial surgeon, pedodontist
and sometimes endodontist [13]. A general practitioner
who refers a patient for an orthodontist’s examination
due to suspected impaction plays a very important role
in the final treatment.
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KRATAK SADRZA)

Impaktirani zub je onaj koji nije uspeo da dosegne okluzalnu ravan, sa zavrsenim rastom 2/3 korena. Etioloski faktori impakcije zuba
su razliciti, ali kao glavni razlog se smatra nedostatak prostora za njegovo nicanje. Naj¢es¢i impaktirani zubi su donji umnjaci, zatim
gornji umnjaci, gornji o¢njaci, pa donji premolari. Pacijentkinja starosti 17 godina javila se na pregled kod ortodonta, upuéena od
strane stomatologa opste prakse. Klinickim pregledom uoceno je postojanje mlecnih o¢njaka, obostrano. Posle analize ortopanto-
mografskog snimka dijagnostikovani su impaktirani o¢njaci u gornjoj vilici, obostrano. Plan terapije je bio vadenje mle¢nih ocnjaka,
postavka fiksnog ortodontskog aparata i hirursko izvlacenje impaktiranih o¢njaka. Ortodontski tretman impaktiranih zuba daje
odli¢ne terapijske rezultate. Uspesnost terapije zavisi od adekvatnog planiranja i timskog rada ortodonta i oralnog hirurga.

Kljucne reci: impaktirani zub; o¢njak; ortodontski tretman
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Impakcija zuba je veoma Cesta i dobro poznata anomalija. Mali
broj pacijenata trazi tretman, jer je impakcija najce§ce asimpto-
matska. U vecini slucajeva, slu¢ajno se otkriva na RTG snimku,
kada se pacijent javi stomatologu iz nekog drugog razloga, npr.
teskobe zuba [1]. Impaktirani zubi se nalaze kod 1-5% ortodont-
skih pacijenata [2]. Naj¢e$¢i uzroci impakcije zuba su nedostatak
prostora za erupciju, ektopican polozaj zametka zuba, produzena
kostana retenciona barijera ili prevremeni gubitak mle¢nih zuba,
prisutnost alveolarnog rascepa, ankiloza, neoplazija, zubna ili al-
veolarna trauma, dilatacija korena zuba, prisustvo prepreke koja
se nasla na putu nicanja zuba. Postoje dve teorije u vezi sa impak-
cijom maksilarnih o¢njaka: genetska teorija i teorija usmeravanja
[1]. Prema genetskoj teoriji, impakcija o¢njaka je familijarna i
povezana je sa drugim anomalijama: gledna hipoplazija, aplazija
drugih premolara, hipodoncija ili atipi¢an lateralni sekuti¢. Pre-
ma teoriji usmeravanja, o¢njak nic¢e duz distalne povrsine lateral-
nog sekutica, koji sluzi kao vodi¢. Ako je koren lateralnog sekutica
odsutan ili nepravilno postavljen, o¢njak ne moze pravilno da
iznikne. Maksilarni o¢njak je drugi po ucestalosti impaktirani
zub. Najces¢i impaktirani zubi su umnjaci, donji pa gornji, slede
gornji o¢njaci, pa premolari [3]. Prevalenca impakcije o¢njaka u
gornjoj i donjoj vilici je rangirana od 0,008 do 8,8%, prevalenca
impakcije gornjih o¢njaka je rangirana od 0,8 do 2,8% [4]. Im-
pakcija zuba je ¢e$¢a kod Zena nego kod muskaraca [5]. Osam
posto pacijenata sa impakcijom ima bilateralnu impakciju [6].
Prevalenca impakcije gornjih o¢njaka je 10 do 20 puta visa u od-
nosu na impakciju donjih o¢njaka. Impaktirani o¢njak moze da
bude pozicioniran bukolabijalno, oralno ili duz ivice alveolarnog
grebena. Ve¢ina impakcija o¢njaka su palatinalne (85%) [7]. Dija-
gnoza impakcije o¢njaka moze se postaviti ako su stalni o¢njaci
odsutni u zubnom nizu kod pacijenata starijih od 14-15 godina
[8]. Impakcija zuba mora da bude potvrdena ortopan snimkom,
a u nekim slucajevima neophodan je i 3D snimak vilice, kako bi
se dobilo viSe detalja o polozaju impaktiranog zuba i njegovom
odnosu sa susednim zubima [9].

U ovom slucaju terapija je podrazumevala hirursko oslo-
badanje impaktiranih o¢njaka uz kasniji ortodontski tretman.

PRIKAZ BOLESNIKA

Pacijentkinja starosti 17 godina javila se na pregled kod orto-
donta, poslata od strane stomatologa opste prakse. Klinickim
pregledom utvrdeno je prisustvo mle¢nih o¢njaka, obostrano
(slike 1 i 2). Posle analize ortopantomografskog snimka dija-
gnostikovana je impakcija gornjih o¢njaka, obostrano (Slika
3). Pacijentkinja je zdrava i u stomatolo$koj anamnezi negira
ranije ortodontske terapije kao i ekstrakcije zuba. Takode, ne-
gira postojanje bola u podrudju orofacijalne regije.

Posle zavrsenog pregleda kod ortodonta, pacijentkinja je
poslata na pregled kod oralnog hirurga. Posle detaljne analize
ortopantomografskog i 3D snimka napravljen je plan terapije
koji je podrazumevao kombinovani ortodontsko-hirurski tre-
tman impaktiranih zuba.

Pacijentkinji je postavljen fiksni ortodontski aparat, posle
¢ega je obavljena oralno-hirurska intervencija u lokalnoj ane-
steziji. Ekstrahovani su mle¢ni o¢njaci, i posle skidanja reznja
i oslobadanja krunica zuba stavljeni su pinovi za izvlacenje
impaktiranih o¢njaka (Slika 4). Rane su isprane fizioloskim
rastvorom i usivene pojedinacnim Savovima, koji su otklonje-
ni posle sedam dana. Dva dana pre intervencije pacijentkinji
su propisani antibiotici (Dovicin 100 mg, sedam dana), za brzu
resorpciju edema i hematoma propisan je Chymoral Forte pet
dana i analgetici, koje je koristila po potrebi.

Ortodontski tretman se zasnivao na postepenoj vuci impak-
tiranih zuba i njihovom dovodenju u zubni luk (slike 5 i 6).
Konacni zavr$etak terapije ¢e biti posle nicanja umnjaka, kada
¢e se potpuno postici stabilna okluzija.

DISKUSIJA

Postoje razli¢ite metode lecenja impaktiranih zuba: hirursko
otvaranje i ortodontsko izvlacenje, autotransplantacija, hirursko
uklanjanje impaktiranog zuba i protetsko-implantatska nado-
knada [10]. Koji nacin terapije ¢e biti izabran zavisi od vise
faktora, prvenstveno od postojanja dovoljno prostora za nicanje
impaktiranog zuba, njegove lokalizacije, stepena dubine impak-
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cije, stepena razvitka korena zuba. Osim njih znacajnu ulogu
ima i opste zdravstveno stanje pacijenta, stanje zuba i oralna
higijena, kao i funkcija i okluzija zuba [11]. U nasem slu¢aju
dijagnostikovan je ortodontsko-hirurski tretman impaktiranih
gornjih o¢njaka, $to daje najbolje dugoro¢ne rezultate [10].

U ovom slucaju praceni su op$ti principi ortodontske tera-
pije. Prva faza ortodontske terapije je podrazumevala nivelaciju
zubnog luka i trajala je $est meseci. Druga faza je predstavljala
pripremu prostora za smestaj impaktiranog zuba i njegovu vucu
itrajala je 12 meseci. Tre¢a faza je zavrSetak ortodontske terapije,
kada je zub smesten u niz. Ova faza je trajala $est meseci.

Dijagnostika i lokalizacija impaktiranog zuba je najvaznija
faza u terapiji. Sem ortopantomografskog snimka, 3D snimci su
potrebni zbog odredivanja pravilne lokalizacije impaktiranog
zuba i njegovog odnosa sa susednim strukturama, a narocito
odnosa sa korenom sekutic¢a. Resorpcija korenova sekutica je
¢esta komplikacija terapije impaktiranih o¢njaka. Da bi se iz-
begle komplikacije, neophodna je pravilna dijagnostika i blaga
kontinuirana ortodontska sila.

Neki autori [12] predvidali su moguénosti za impakciju
o¢njaka na temelju izracunavanja njegove angulacije na orto-
pantomografskom snimku. Ugao izmedu uzduZne ose o¢njaka

u odnosu na sredi$nju liniju moze da bude pracen od momenta
formiranja 1/3 korena pa do $est meseci od zavrsetka formi-
ranja korena. Ako je angulacija zuba veéa od 31° u odnosu na
medijalnu liniju, njegove moguénosti za erupcijom su male ¢ak
i posle mle¢ne ekstrakeije. Ta¢no 91% ektopi¢no postavljenih
o¢njaka ¢e do¢i u pravilnu okluziju ako je krunica o¢njaka bila
distalno postavljena u odnosu na sredi$nju liniju lateralnog
inciziva u vreme uklanjanja mle¢nog o¢njaka. Ako je krunica
mezijalnije u odnosu na sredi$nju liniju korena lateralnog in-
ciziva, spontana erupcija se javlja samo u 64% slucajeva [12].

Sve ve¢i broj mladih pacijenata ima problem impaktiranih
zuba (ne samo umnjaka) i tezi se uspesnoj korekciji postojece
ortodontske anomalije, $to predstavlja prili¢no slozen i du-
gotrajan proces. Timski rad (pedodont i ortodont) i redovni
kontrolni pregledi uz dobru saradnju pacijenta na kraju daju
odli¢ne rezultate u lecenju ovakvih ortodontskih malforma-
cija [11]. Princip le¢enja impaktiranih zuba je multidiscipli-
naran, uz saradnju ortodonta sa oralnim i maksilofacijalnim
hirurgom, de¢jim stomatologom, a nekada i endodontom [13].
Veoma vaznu ulogu ima i stomatolog opste prakse, koji posle
uradenog pregleda i sumnje na impakciju $alje pacijenta na
pregled kod ortodonta.
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Da li ste pazljivo citali radove?

Impakcija zuba je:
a) Cesta anomalija
b) retka anomalija
¢) veoma retka anomalija

Stomatolosko osoblje je obuhvaceno poremecajima
kostano-misi¢nog sistema:

a) Cesto

b) retko

¢) izuzetno retko

Materijali za fiksiranje zubnih nadoknada su utemeljeni:
a) 1870. godine
b) 1878. godine
c) 1888. godine

. Vertikalna dimenzija lica se menja kao posledica gubitka
zuba?

a) Da

b) Ne

¢) Samo ponekad

Estetski zahtevi su glavni razlog za zamenu restauracija?
a) Da

b) Ne

¢) Zavisi od stomatologa

. Antropometrijska studija je pokazala:

a) skladnost lica i mogu¢nost analize po tre¢inama

b) skladnost lica i nemogucnost analize po tre¢inama
¢) neuskladenost lica i moguénost analize po tre¢inama

Poremecaji misi¢no-kostanog sistema ukljucuju:
a) misice noge

b) misice ru¢nog zgloba

¢) misice stomaka

Komplikacije kod cementno retiniranih nadoknada su:
a) cesce

b) rede

¢) izuzetno retke

10.

11.

12.

13.

14.

15.

16.

. Vertikalna dimenzija lica utice na:
a) estetiku lica
b) funkciju mastikatornog aparata
c) estetiku i funkciju

Hrapava povr$ina kompozitnog ispuna utice na:
a) akumulaciju plaka

b) pojavu mikropukotine

c) pojavu resorpcija

Impakcija zuba je najcesce:

a) asimptomatska

b) simptomatska

c) zavisi od impaktiranog zuba

Komplikacije kod cementno retiniranih nadoknada su
cedce:

a)zal%

b) za 2%

) za3%

Preventivni programi kod doktora stomatologije
ukljucuju:

a) edukaciju zdravstvenih radnika

b) le¢enje zdravstvenih radnika

c) terapiju poremecaja

Antropometrijska studija kraniofacijalnih dimenzija lica
je realizovana kod:

a) ispitanika muskog pola

b) ispitanika Zenskog pola

c) ispitanika i muskog i Zenskog pola

Hrapavost povrsine ispuna od 0,2 nm je:
a) dovoljna za akumulaciju plaka

b) nedovoljna za akumulaciju plaka

c) dovoljna da pacijent oseti jezikom

Impaktirani zubi se kod ortodontskih pacijenata javljaju:
a) u 1-5% slucajeva

b) u 1-3% slucajeva

¢) u0,5-1% slucajeva
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17.

18.

19.

20.

2L

22.

23.

24.

25.

26.

27.
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Prevalenca rizika kod doktora stomatologije je
sprovedena:

a) anonimnom anketom

b) pregledom lekara

c) rendgengrafskim pregledom lekara

Bioloske komplikacije su ucestalije kod:
a) cementom retiniranih nadoknada

b) $rafom retiniranih nadoknada

c) podjednako su zastupljene

Prosecna starost ispitanika u antropometrijskoj studiji je
iznosila:

a) izmedu 18 i 20 godina

b) izmedu 20 i 22 godine

c) izmedu 22 i 24 godine

Hrapavost ispuna od 0,3 nm se:

a) moze osetiti vrhom jezika

b) ne moze se osetiti vrhom jezika
¢) ne mora polirati

Ektopican polozaj zametka zuba je:

a) jedan od najces¢ih uzroka komplikacije
b) jedan od najredih uzroka komplikacije
c) izuzetno redak uzrok komplikacije

Periimplantni mukozitis je bioloska komplikacija
kod:

a) cementom retiniranih nadoknada

b) $rafom retiniranih nadoknada

c) i kod jednih i kod drugih

Antropometrijska studija je realizovana
kod ispitanika:

a) 1. skeletne klase

b) 2. skeletne klase

c) 3. skeletne klase

Maksimalno prihvatljiv prag za hrapavost je:
a) 100 nm
b) 200 nm
¢) 300 nm

Impakciju maksilarnih o¢njaka objadnjava:
a) genetska teorija

b) teorija evaluacije

c) kvantna teorija

Prevalenca rizika kod doktora stomatologije je:
a) visoka

b) niska

¢) izuzetno niska

Antropometrijska merenja su pokazala da:

a) postoji korelacija VDO i kraniometrijskih dimenzija

b) ne postoji korelacija VDO i kraniometrijskih
dimenzija

¢) VDO nije u korelaciji sa kraniometrijskim
dimenzijama

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Sa povecanjem hrapavosti povrsine ispuna:
a) smanjuje se stepen refleksije svetlosti

b) povecava se stepen refleksije svetlosti

¢) povecava se kvalitet ispuna

Impakcija gornjih o¢njaka je povezana sa:
a) hipoplazijom dentina

b) hipoplazijom gledi

¢) hipoplazijom cementa

Analgetike je koristilo:

a) 70% doktora stomatologije
b) 75% doktora stomatologije
c) 82% doktora stomatologije

Postupak cementiranja zubnih nadoknada je:
a) $iroko rasprostranjen

b) neadekvatno kori$¢en

¢) neadekvatno zapostavljen

Smanjenje sloja kompozitnog ispuna:

a) vodi ka diskoloraciji ispuna

b) dovodi do smanjenja akumulacije plaka
¢) dovodi do povecanja glatkoce ispuna

Maksilarni o¢njak je:

a) prvi po ulestalosti impakcije
b) drugi po ucestalosti impakcije
c) treci po udestalosti impakcije

Stru¢nu pomoc je primilo:
a) 40% ispitanika
b) 58% ispitanika
¢) 63% ispitanika

Termoimplantni mukozitis se dovodi u vezu sa ,lekar

zavisnim“ parametrima:
a) Cesto

b) retko

¢) izuzetno retko

Antropometrijska studija je obuhvatila ispitanike:

a) sa intaktnom denticijom
b) krezube pacijente
¢) bezube pacijente

Na glatko¢u povrsine direktno uticu:
a) Cestice punioca

b) organske Cestice

¢) silan

Impakcija zuba je ¢e$ca kod:
a) Zena

b) muskaraca

¢) Zzena i muskaraca

Pojava fistule je ¢es¢a kod:

a) cementom retiniranih nadoknada
b) $rafom retiniranih nadoknada

¢) I kod jednih i kod drugih
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komore Srbije (Uzun Mirkova 3/3). Ta¢ni odgovori na pitanja ce se vrednovati u skladu s Pravilnikom

Prednosti retencije $rafom kod zubnih nadoknada su:
a) lako uklanjanje nadoknade

b) tesko vracanje nadoknade

¢) skupa izrada nadoknade

U antropometrijskoj analizi je mereno:
a) 10 kraniometrijskih linija
b) 12 kraniometrijskih linija
¢) 15 kraniometrijskih linija

Cestice nanohibridnih kompozita su:
a) 0od 0,1 do 100 nm
b) 0d 0,1 do 0,04 nm
¢) 0d 0,1 do 100 mm

Prevalenca impakcije gornjih o¢njaka je:
a) 0d 0,8 do 1%

b) 0od 0,8 do 2%

¢) 0d 0,8 do 2,8%

Prevalenca rizika kod doktora stomatologije je
sprovedena:

a) u Banjaluci

b) u Sarajevu

¢) u Tuzli

Najzastupljenija bioloska komplikacija kod cementom
retiniranih nadoknada je:
a) periimplantitis

46.
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48.

49.

50.
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b) gubitak kosti oko implantata
c) pojava fistule

Rezultati antropometrijske analize su pokazali:
a) znacajnu povezanost kraniometrijskih linija
b) povezanost bez znacajnih razlika

c) odsustvo povezanosti koris¢enih linija

Nanokompoziti imaju:

a) dobru translucenciju

b) lo$u translucenciju

c) neadekvatnu translucenciju

Najcesce impaktirani zubi su:
a) umnjaci

b) o¢njaci

¢) sekutiéi

Prevalenca rizika kod doktora stomatologije
je obuhvatala:

a) 150 anketiranih

b) 167 anketiranih

¢) 175 anketiranih

Bol vratnog i ramenog pojasa kod doktora stomatologije
je obuhvatio:

a) 90,1% ispitanika

b) 95,1% ispitanika

c) 97,1% ispitanika

o kontinuiranoj medicinskoj edukaciji zdravstvenih radnika.
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Uputstvo autorima za pripremu rada

Stomatoloski glasnik Srbije je ¢asopis Srpskog lekar-
skog drustva osnovan 1953. godine. Casopis objavljuje:
originalne naucne i stru¢ne radove, prikaze iz prakse, pre-
gledne radove, saopstenja, istoriografske radove, prikaze
knjiga, komentare i pisma uredni$tvu, drustvenu hroniku.

Svi rukopisi se podvrgavaju recenziji. Radove recenziraju
dva anonimna struc¢njaka i, ukoliko je potrebno, statisti-
¢ar. Kona¢nu odluku o prihvatanju rada za $tampu do-
nosi glavni i odgovorni urednik. Autori se obavestavaju
o prijemu ili odbijanju rada najkasnije osam nedelja od
podnosenja rukopisa.

Za objavljene radove se ne isplacuje honorar, a autorska
prava se prenose na izdavaca. Rukopisi i prilozi se ne vra-
¢aju. Za reprodukciju ili ponovno objavljivanje nekog
segmenta rada publikovanog u ,Stomatoloskom glasni-
ku Srbije“ neophodna je saglasnost izdavaca.

Radovi se Stampaju na engleskom i srpskom jeziku.

Opsta uputstva Tekst rada treba da bude otkucan u pro-
gramu za obradu teksta Word, sa dvostrukim proredom,
iskljucivo fontom Times New Roman i veli¢inom slova 12
pt. Sve margine treba podesiti na 25 mm, veli¢inu stranice
na A4 format, a tekst kucati s levim poravnanjem i uvla-
¢enjem svakog pasusa za 10 mm, bez deljenja re¢i. Ako se
u tekstu koriste specijalni znaci (simboli), koristiti font
Symbol. Podaci o kori$¢enoj literaturi u tekstu oznacavaju
se arapskim brojevima u uglastim zagradama - npr. [1,
2],1 to redosledom kojim se pojavljuju u tekstu. Strani-
ce se numeris$u redom u okviru donje margine, pocev od
naslovne strane.

Naslovna strana Na posebnoj, prvoj strani rukopisa treba
navesti sledece: naslov rada bez skracenica, puna imena
i prezimena autora bez titula, zvani¢an naziv ustanova u
kojima autori rade, mesto i drzavu; na dnu stranice nave-
sti ime i prezime, adresu za kontakt, broj telefona i e-mail
adresu autora zaduzenog za korespondenciju.

Kratak sadrzaj i klju¢ne reci Druga strana treba da sadr-
Zi kratak sadrzaj rada obima 100-250 re¢i. Kratak sadrzaj
originalnog rada treba strukturirati na sledece delove: Uvod
(u okviru kojeg se navodi cilj rada), Materijal i metode rada,
Rezultati i Zaklju¢ak. Navode se najvazniji rezultati, nume-
ricke vrednosti, statisticke analize i nivo znacajnosti. Ispod
kratkog sadrzaja navesti od tri do $est klju¢nih reci. U izbo-
ru klju¢nih reci koristiti Medical Subject Headings — MeSH
(http://www.nlm.nih.gov/mesh).

Struktura rada Originalni rad treba da sadrzi sledece
podnaslove: Uvod (sa ciljem rada), Materijal i metode ra-
da, Rezultati, Diskusija, Zakljuc¢ak i Literatura. Prikaz iz
prakse ¢ine: Uvod, Prikaz bolesnika, Diskusija i Literatu-
ra. Ne treba koristiti imena bolesnika, inicijale ili brojeve
istorija bolesti. Pregledni i informativni rad ¢ine Uvod,
odgovarajuci podnaslovi, Zakljucak i Literatura. Pregledni
rad mogu objaviti samo autori koji su izuzetno uspesni u
oblasti kojom se bave i koji navedu najmanje pet autocita-
ta radova publikovanih u ¢asopisima s recenzijom.

Tekst rukopisa Koristiti kratke i jasne recenice, bez stra-
nih re¢ii neadekvatnih pojmova iz prevoda iz strane lite-
rature. Za nazive lekova koristiti genericka imena. Skrace-
nice koristiti samo kada je to neophodno, a ne koristiti ih
u naslovu. Za svaku skracenicu pun termin treba navesti
pri prvom pojavljivanju u tekstu, sem ako to nije stan-
dardna jedinica mere. Decimalne brojeve u engleskom
tekstu pisati sa tackom, a u srpskom sa zarezom. Kad god
je to moguce, broj zaokruziti na jednu decimalu. Sve re-
zultate hematoloskih, klinickih i biohemijskih merenja
navoditi u metrickom sistemu prema Medunarodnom
sistemu jedinica (SI).

Obim rukopisa Celokupni rukopis rada - koji ¢ine na-
slovna strana, kratak sadrzaj, tekst rada, spisak literature,
svi prilozi, potpisi za njih i legenda (tabele, slike, grafikoni,
sheme, crtezi) — mora iznositi za pregledni rad do 7.000
reci, za originalni rad do 5.000 reci, a za informativni rad
i prikaz iz prakse do 3.000 reci. Provera broja reci u doku-
mentu moze se izvrsiti kroz podmeni Tools—-Word Count
ili File-Properties—Statistics.

Tabele Tabele se oznacavaju arapskim brojevima prema
redosledu navodenja u tekstu, a moraju biti uradene u
programu Word, kroz meni Table-Insert-Table, uz defi-
nisanje ta¢tnog broja kolona i redova koji ¢e ¢initi mrezu
tabele. Kori$¢ene skracenice u tabeli treba objasniti u le-
gendi ispod tabele.

Grafikoni Grafikoni treba da budu uradeni i dostavljeni
u programu Excel, da bi se videle pratece vrednosti ras-
poredene po Celijama.

Slike Slike se oznacavaju arapskim brojevima prema re-
dosledu navodenja u tekstu. Primaju se iskljucivo digi-
talne fotografije (crno-bele ili u boji) rezolucije 300 dpi i
formata zapisa .tiff ili .jpg. Ukoliko autori ne poseduju ili
nisu u mogu¢nosti da dostave digitalne fotografije, onda
originalne slike treba skenirati kao Grayscale (ili u boji) u
rezoluciji 300 dpi i snimiti ih u originalnoj velicini.



Sheme Sheme crtati i dostaviti u programu CorelDraw ili
Adobe Illustrator. Podatke u shemi kucati fontom Times
New Roman i veli¢inom slova 10 pt.

Zahvalnica Navesti sve one koji su doprineli stvaranju
rada, ali ne ispunjavaju merila autorstva. Finansijska i ma-
terijalna pomo¢ u obliku sponzorstva, stipendija, poklona,
opreme, lekova, materijala i drugog takode treba da bude
navedena.

Literatura Spisak referenci je odgovornost autora, a
citirani ¢lanci treba da budu lako pristupacni ¢itaocima
Casopisa. Stoga uz svaku referencu obavezno treba navesti
DOI broj ¢lanka (jedinstvenu nisku karaktera koja mu je
dodeljena) i PMID broj ukoliko je ¢lanak indeksiran u
bazi PubMed/MEDLINE.

Reference numerisane arapskim brojevima navoditi pre-
ma redosledu citiranja u tekstu. Broj referenci u original-
nim radovima ne bi trebalo da bude vedi od 30, osim kod
preglednih i informativnih radova, gde broj referenci nije
ogranicen. Izbegavati kori$¢enje apstrakta kao referen-
ce, a apstrakte starije od dve godine ne citirati. Reference
¢lanaka koji su prihvaceni za Stampu treba oznaciti kao
»u Stampi® (in press) i priloziti dokaz o prihvatanju rada.

Reference se citiraju prema Vankuverskom stilu (jednoo-
braznim zahtevima za rukopise koji se predaju biomedi-
cinskim ¢asopisima), koji je uspostavio Medunarodni ko-
mitet urednika medicinskih ¢asopisa (http://www.icmje.
org), ¢iji format koriste U.S. National Library of Medicine
i baze nau¢nih publikacija. Primeri navodenja publikacija
(¢lanaka, knjiga, monografija, elektronskog, neobjavljenog
i drugog objavljenog materijala) mogu se nadi na inter-
net-stranici http://www.nlm.nih.gov/bsd/uniform_requi-
rements.html.
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Propratno pismo Uz rukopis obavezno priloziti pismo
koje su potpisali svi autori, a koje treba da sadrzi: izjavu
da rad prethodno nije publikovan i da nije istovremeno
podnet za objavljivanje u drugom casopisu, te izjavu da
su rukopis prod¢itali i odobrili svi autori koji ispunjavaju
merila autorstva.

Autorstvo Autorstvo se zasniva na bitnom doprinosu
koncepciji rada, dobijanju rezultata ili analizi i tumace-
nju rezultata, planiranju rukopisa ili njegovoj kriti¢koj
reviziji od znatnog intelektualnog znacaja, te doprinosu
u zavr$nom doterivanju verzije rukopisa koji se pripre-
ma za $tampanje. Finansiranje, sakupljanje podataka ili
generalno nadgledanje istrazivacke grupe sami po sebi
ne mogu opravdati autorstvo.

Slanje rukopisa Rukopis rada i svi prilozi uz rad mogu se
dostaviti imejlom (stomglas@bvcom.net), preporu¢enom
posiljkom ili li¢no, dolaskom u Urednistvo. Ukoliko se rad
$alje postom ili donosi u Urednistvo, rukopis se dostavlja
ods$tampan u dva primerka i narezan na CD (snimljeni
materijal treba da je istovetan onom na papiru).

Vazna napomena Svi autori i koautori radova moraju biti
¢lanovi Srpskog lekarskog drustva i pretplatnici na ¢asopis
za godinu u kojoj predaju rad za publikovanje.

Adresa:

Srpsko lekarsko drustvo

Urednistvo ¢asopisa ,,Stomatoloski glasnik Srbije®
UL kraljice Natalije 1

11000 Beograd

Srbija

Telefon: +381 (0)11 409 27 76
E-mail: stomglas@bvcom.net
Internet-adresa: http://www.stomglas.org.rs
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Instructions for Authors

Serbian Dental Journal is the journal of the Serbian
Medical Society, founded in 1953. The journal publishes
original scientific and professional papers, case reports,
review articles, preliminary research reports, historical
papers, book review, comments and letters to the Editor,
social chronicle.

All manuscripts are peer-reviewed. Manuscripts are re-
viewed by two anonymous referees and, if necessary, a
statistician. The final decision on paper acceptance for
publishing is made by the Editor-in-Chief. Authors are
informed of acceptance or rejection of the paper within
eight weeks after manuscript submission.

Copyright is transferred from the author(s) to the pub-
lisher upon paper acceptance and no fees are paid for
papers to be published. Manuscripts are not returned to
the author. For any reproduction and repeated publish-
ing of part or the whole paper, written consent from the
publisher is requested.

The journal is published in English and Serbian.

General instructions The manuscript should be typed
in MS Word, with double line spacing, only in Times New
Roman font and letters size 12 pt. Page margins should be
25 mm, page size set to A4 format, and text typed aligned
left with paragraph indentations of 10 mm. Words should
not be hyphenated. If special symbols are used in the text,
preferred font is Symbol. References should be marked
with Arabic numbers in brackets, e.g. [1,2], in the order of
appearance in the text. Page numbers should be inserted
at the bottom of the page, starting from the title page.

Title page The first page should contain: the title of the
paper without abbreviations, authors’ names without
professional titles, authors’ affiliations; the exact postal
address of the corresponding author, telephone number
and e-mail address must be given at the bottom of the
title page.

Summary and keywords The second page should con-
tain a structured summary of the paper with Introduc-
tion (with the aim), Material and Methods, Results and
Conclusion with up to 250 words. Each of these segments
should be written as a new paragraph with bold subtitles.
Only the most important results should be indicated with
the statistical level of significance. Following summary it
is reccommended to list 3 to 6 keywords related to the pa-
per. Keywords should be chosen according to the Medical
Subject Headings — MeSH (http://www.nlm.nih.gov/mesh).

Structure of the manuscript Original paper should have
the following subheadings: Introduction (with the aim),
Material and Methods, Results, Discussion, Conclusion
and References. Case report should contain: Introduction,
Case Report, Discussion, Conclusion and References. No
patients’ names, initials or record numbers should be in-
dicated. Review and informative article consists of Intro-
duction, subheadings, Conclusion and References. Only
distinguished authors with at least five citations of their
published papers are eligible to publish review articles.

Text of the manuscript Text should be written in short
and clear sentences, avoiding foreign language words and
inadequate terms and interpretation from the literature.
Medications should be indicated by their generic names.
For each abbreviation, full term should be indicated when
first mentioned in the text, except for standard measur-
ing units. Decimals should be separated with a comma
in Serbian, and with a dot in English. Numbers should be
approximated to one decimal place. All results of hema-
tological, clinical and biochemical measurements should
be quoted in the metrical system according to the Inter-
national Unit System (SI).

Length of the manuscript The entire manuscript (title
page, summary, the whole text, list of references, all enclo-
sures including captions and legends) should not exceed
7,000 words for a review article, 5,000 words for an origi-
nal paper, and 3,000 words for an informative article and
case report. The number of words can be checked in MS
Word using Tools—Word Count or File-Properties—Sta-
tistics options.

Tables Tables should be marked in Arabic numbers in the
order of appearance in the text, and should be prepared
in MS Word using Table-Insert-Table, with clearly de-
fined number of columns and rows. Abbreviations used
in a table should be explained in the legend under the
table.

Graphs Graphs should be prepared in MS Excel, in order
to maintain a clear view of all values within the cells.

Photographs Photographs should be marked in Arabic
numbers in the order of appearance in the text. Only
original digital photographs (black-and-white or color),
resolution of 300 dpi, and .tiff or .jpg format, are accept-
able. If authors do not posses or are not able to provide
digital photographs, then the original photos should be
scanned as Grayscale (or RGB color) with resolution of
300 dpi, and saved in original size.



Schemes Schemes should be drawn in CorelDraw or Ado-
be Illustrator programmes. The text in the scheme should
be typed in Times New Roman, font size 10 pt.

Acknowledgment All contributors to the paper who are
not named as authors should be acknowledged. Financial
and other material support, like sponsorship, grants, gifts,
medical supplies, etc., should also be mentioned.

References The reference list is the responsibility of the
authors. Cited articles should be readily accessible to the
journals readership. Therefore, following each reference,
its DOI number and PMID number (if the article is in-
dexed for MEDLINE/PubMed) should be typed.

References must be marked in Arabic numbers and cited
in the order of appearance in the text. The number of
references should not exceed 30, except in review and
informative articles, when no limits are established. The
use of abstracts as references should be avoided and an
abstract more than two years old should not be quoted by
any means. When citing accepted papers, these should be
indicated as “in press” and a proof of acceptance should
be provided.

References are cited according to the Vancouver style
(Uniform Requirements for Manuscripts Submitted to
Biomedical Journals), rules and formats established by
the International Committee of Medical Journal Editors
(http://www.icmje.org), used by the U.S. National Library
of Medicine and scientific publications databases. Exam-
ples of citing publications (journal articles, books and
other monographs, electronic, unpublished and other
published material) could be found on the web site http://
www.nlm.nih.gov/bsd/uniform_requirements.html.
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Cover letter A cover letter should be signed by all authors
and with the following content: written consent that the
paper was not previously published and is not simulta-
neously submitted to publication in other journals, and
written consent that the paper was reviewed and approved
by all other co-authors.

Authorship Authorship is based only on: crucial contri-
bution to the article conception, obtaining of results or
analysis and interpretation of results; design of the manu-
script or its critical review of significant intellectual value;
final revision of the manuscript being prepared for publi-
cation. Funding, collection of data or general supervision
of the research group alone cannot justify authorship.

Submission Manuscript and all enclosures can be sent by
e-mail (stomglas@bvcom.net). If sent by registered mail
or delivered in person at the Editorial Office in Belgrade,
it should contain two printed copies and a CD with the
version identical to that on paper.

Important notice All authors and co-authors must be
members of the Serbian Medical Society and subscrib-
ers to the journal for the year in which the manuscript is
being submitted.
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