SSSSSSSSSSSSS

I ID 8417026 UDC616.31
=\ 18 i 72 |2
O a

STOMATOLOSKI
GLASNIK SRBUE

SERBIAN
DENTAL JOURNAL




SSSSSSSSSSSSS

| 026 UDC 616.31
J

& \2

o184 72 )2

(] Q

@ Y

KarceS

STOMATOLOSKI
GLASNIK SRBIJE

SERBIAN
DENTAL JOURNAL



Adresa urednistva
Srpsko lekarsko drustvo
Kraljice Natalije 1
11000 Beograd

Srbija

Telefon: +381 (0)11 409 27 76
Email: stomglas@bvcom.net

Address of the Editorial Office
Serbian Medical Society
Kraljice Natalije 1

11000 Belgrade

Serbia

Phone: +381 11 409 27 76
Email: stomglas@bvcom.net

Casopis izlazi ¢etiri puta godisnje.
The journal is published four times a year.

Cene pretplate za 2021. godinu su: 2.400 dinara
za pojedince, 4.800 dinara za ustanove i 50 evra
za Citaoce van Srbije. Pretplata se moze uplatiti
Srpskom lekarskom drustvu, ul. Dzordza
Vasingtona 19, 11000 Beograd, na tekuci racun
205-8041-21 (Komercijalna banka AD, Beograd),
sa pozivom na broj 04/1710, imenom casopisa i
godinom za koju se pretplata uplacuje.

Sve dodatne informacije mogu se dobiti na
telefon 011/3245-149.

Subscriptions prices for the year 2021 are:
2,400 RSD for individuals, 4,800 RSD for
institutions, and 50 Euros for readers outside
Serbia. Subscription order: Serbian Medical
Society, Dzordza Vasingtona 19, 11000 Belgrade;
details of payment: bank account number
205-8041-21 (Komercijalna banka AD, Belgrade),
invoice number 04/1710, with the name of the
journal and the year for which you subscribe;
beneficiary: Serbian Medical Society.

For further information, please contact us on
stomglas@bvcom.net.

Finansijsku podrsku izdavanju ¢asopisa pruza
Ministarstvo prosvete, nauke i tehnoloskog
razvoja Republike Srbije i Stomatoloska komora
Srbije.

The publishing of the Journal is financially
supported by the Ministry of Education,
Science and Technological Development of

the Republic of Serbia and Serbian Dental
Chamber.

§ sciendo

Copyright © 2020 Srpsko lekarsko drustvo.

Sva prava zasti¢ena.

Copyright © 2020 by the Serbian Medical Society.
All rights reserved.

ISSN 0039-1743

ISSN Online 1452-3701
COBISS. SR-ID 8417026
UDC 616.31

www.stomglas.org.rs

¥

lzdavac
Publisher

Osnivac
Founder

Stomatoloski glasnik Srbije

Serbian Dental Journal

Srpsko lekarsko drustvo
Serbian Medical Society

Stomatoloska sekcija Srpskog lekarskog drustva
Dental Section of the Serbian Medical Society

Glavni i odgovorni urednik
Editor-in-Chief
Slavoljub Zivkovi¢

Zamenik urednika
Associate Editor
Ario Santini

Uredivacki odbor
Editorial Board
Zoran Aleksic¢

Larisa Blazi¢

Bozidar Brkovi¢
Milanko Buri¢
Mihajlo Gaji¢

Nina Japundzi¢-Zigon
Vukoman Jokanovi¢
Vitomir Konstantinovic¢
Vojkan Lazi¢

Dejan Markovi¢
Milan Petrovi¢
Branka Popovi¢
Jelena Popovi¢

Milica Popovic¢

lvana S¢epan

Dusan Zivkovi¢

Medunarodni uredivacki odbor
International Editorial Board
Ivan Anzel (Slovenia)

Oscar Bolanos (USA)

Marco Ferrari (Italy)

Markus Haapasalo (Canada)

Maja Dutor Sikiri¢ (Croatia)

Petros Koidis (Greece)

Alessandro Leite Cavalcanti (Brazil)
Predrag C. Leki¢ (Canada)
Matthias Reinicke (Germany)

Lektor za engleski jezik
English Language Editor
Sonja Stojici¢

Lektor za srpski jezik

Serbian Language Editor
Divna Prodanovi¢

Administrativni pomo¢nik
Administrative Assistant

Mirko Raji¢

Prelom teksta i priprema za stampu

Layout & Prepress
Jasmina Zivkovi¢

Stampa
Printed by
JP ,Sluzbeni glasnik’, Beograd

Broj primeraka
Number of copies
300



§ sciendo

Contents / Sadrzaj

RECUREDNIKA ... e i 171

ORIGINAL ARTICLES / ORIGINALNI RADOVI

Vanja Opaci¢ Gali¢, Savo Adzi¢, Bojan Dzeletovi¢, Tamara Vlaji¢
In vitro study of essential oils efficacy as alternative solvents in endodontic retreatment............ 173
Ispitivanje efikasnosti eteri¢nih ulja kao alternativnih rastvaraca u endodonciji

Tijana Adamovi¢, Natasa Trti¢, Ognjenka Jankovi¢, Valentina Veselinovi¢, Mirjana Umicevic-Davidovic,
Igor Buki¢, Verica Pavli¢
Clinical effects of local use of probiotics as an adjunct
to non-surgical periodontal therapy ............iioii it 181
Klinicki efekti lokalne primene probiotika kao adjuvantne mere
nehirurskom lecenju parodontopatije

Bojan Dzeletovi¢, Ivana Bosnjak, Borde Antonijevi¢, Jovan Badnjar, Zoran Petrov, Vanja Opaci¢-Gali¢
Radiopacity of calcium silicate-based endodontic sealers using digital imaging..................... 189
Ispitivanje rendgenkontrastnosti kalcijum-silikatnih pasta digitalnim radiografisanjem

REVIEW ARTICLE / PREGLED LITERATURE

Nikola Milosevi¢, Srdan Milanovi¢, Suzana Stojanovié-Rundi¢, Marko Dozi¢
The role of radiotherapy in the treatment of malignant tumors
of the oral and maxillofacial region .......... ... i 197
Uloga radioterapije u le¢enju malignih tumora oralne i maksilofacijalne regije

CASE REPORT / PRIKAZ SLUCAJA

Vojkan Lazi¢, Ana Todorovi¢, Marko Lazi¢, Vicomir Konstantinovi¢
Auricular prosthesis retained with implants — a case report. ..........oviiiiiiiiniieieieeaannns 202
Aurikularna proteza retinirana implantatima — prikaz slucaja

DA LISTE PAZLJIVO CITALIRADOVE? ...\ttt e e e e e e e e 207
UPUTSTVO AUTORIMA ZA PRIPREMU RADA ... e 210
INSTRUCTIONS FOR AUTHORS ... e et 212






REC UREDNIKA Serbian Dental Journal, vol. 68, N°4,2021 | 171

»Ne ¢udim se $to vidim zle ljude,
ali se ¢udim $to se oni nicega ne stide.
Dzonatan Svift

roéla je jos jedna ,uspesna“ godina u kojoj smo vise puta pobedivali ,sveprisutniji“ virus, gde
smo znacajno ,,unapredili“ Zivot u,,zlatnom dobu*, i gde smo ,,kreativno i sistemski uredili
»nenormalnost® i dodatno ucvrstili sopstvenu nemoé.

U godini koju ispracamo, prozai¢nost svakodnevnog Zivota uglavnom su kreirale bezumne lazi,
$izofreni apsurdi i medijska propaganda o svekolikom napretku i ,,idilicnom“ Zivotu u ,.falsifiko-
vanoj“ stvarnosti.

Nas$ aktuelni trenutak najbolje objasnjava citat irskog satiri¢ara i esejiste sa pocetka ovog komen-
tara. Naime, protagonisti drustvene stvarnosti koji nam oblikuju Zivot, bez imalo stida ,,poganim®
jezikom i,be$¢asnim® postupcima nedre jedino oZiljke koje je tesko ukloniti, a projekcijom sop-
stvene nemoci vrlo sigurno trasiraju put u bespuce. Uz to besprizorna , retorika ulice” monoumno
odzvanja sa svih strana i kao eho maligno kontaminira drustveni ambijent.

U atmosferi straha, surovosti i nesigurnosti koja je dodatno oplemenjena ,netalentovanom pa-
tetikom® i tragikomikom, optimizam bez osnova ,,izvire“ samo kao nasu$na potreba za o¢uvanjem
svega ,.trenutno postojeceg”

Idolopoklonic¢ki hvalospevi i primitivno poltronstvo su trenutno najvazniji parametri drustve-
nog uspeha, a Soicevsko poimanje vlasti, kultura nasilja i primitivizma osnov bitisanja ,falsifikatora
stvarnosti®.

Dali je bosonogim hodom po izlomljenom staklu moguce izbe¢i povrede?

Jasno je da je bez obuce tesko izbe¢i povrede. U aktuelnoj svakodnevici, gde prevashodno domi-
niraju strah, paranoja i vrednosna inverzija, povrsinu ,nekontaminirane® staklene podloge je jedino
moguce izbedi ,obu¢om istine“ izradenom od materijala otpornog na neistine i manipulacije.

Beg iz svekolikog posrnuca, odnosno iskorak iz ,,moralnog brloga“, moguc¢ je samo uz pomo¢
istine i nepristajanjem na lazi koje kao maligni tumor proZimaju sve segmente drustva. Lu¢onose
i nosioci istine morali bi biti pre svega uceni i moralni. Oni su dovoljno hrabri i odlu¢ni da se
odupru prostakluku i bahatosti, ali i mudri i obrazovani da ,,ponude lek da ,,oboleli organizam*
opstane, makar i na aparatima.

Nasuprot nekulturi, lazima, manipulacijama, bahatosti i poltronstvu aktuelnih ,,zlovremnika®,
sloboda i hrabrost u¢enih ljudi su jedini ,smisleni zrak® i jedini izlaz iz kolektivnog bezizlaza.

Laz i neukus se moraju ,,izopstiti“ iz ,,svekolikog“ diskursa, a atmosfera ,dezorijentisanog ba-
uljanja“ ka besmislu ,nadvladati“ znanjem i kulturom i hirurski precizno ,,odstraniti“ iz vidika
izvitoperene realnosti.

Univerzitet i ¢lanovi akademske zajednice moraju iskoraliti iz zone ravnodu$nosti i postati iskra
za budenje iz ,.kolektivne besvesti. Poljuljani vrednosni sistem se moze povratiti samo znanjem i
¢injenjem ucenih ljudi koji slobodno i kriti¢ki misle i hrabro i odgovorno stvaraju.

Neiscrpna energija obrazovanih (nasuprot onima sa kupljenim diplomama) i njihov moralni i
eticki kodeks, njihova li¢na i unutrasnja hrabrost da stalno produbljuju sopstvena znanja i kreiraju
izvesniju stvarnost — jedini su put za pristojniju budu¢nost.

Uz iskrene Cestitke za vi$e srece u novoj godini, i ovaj urednicki komentar ¢u zavrsiti citatom
velikog Gandija: ,,Ako ¢inite dobro, ¢inite ga za sebe; ako ¢inite zlo, ¢inite ga sebi, jer je to Zivotna
paradigma, ali istovremeno i najbolji savet za ,,drustvenu matricu® koju Zivimo.

Prof. dr Slavoljub Zivkovi¢
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In vitro study of essential oils efficacy as alternative
solvents in endodontic retreatment

Vanja Opaci¢ Gali¢', Savo Adzi¢?, Bojan Dzeletovi¢', Tamara Vlaji¢?

'University of Belgrade, School of Dental Medicine, Department of Restorative Odontology and Endodontics, Belgrade,
Serbia;

*Dental Clinic AdZi¢, Ivanjica, Serbia;

*University of Belgrade, School of Dental Medicine, Belgrade, Serbia

SUMMARY

Introduction The aim of this study was to investigate the solubility of gutta-percha points and various endodontic
sealants in essential oils.

Materials and method Ninety-six gutta-percha points were divided into the four groups of 24 samples for every
essential oil and subsequently divided into the three subgroups corresponding to the immersion times (2,10 and 15
min). The post-immersion amount was obtained for each. Endodontic sealers AHplus, Acroseal, Endomethasone N
were included in the research. Samples were treated with corresponding oil for 10 min. Each sample was measured
and the amount was obtained.

Results Orange oil was the most effective in dissolving gutta-percha compared to other tested essential oils (p < 0.05).
Eucalyptol was more effective in dissolving gutta-percha than tea tree after 10 min (p < 0.05). There was no statistical
significance in the effectiveness of essential oils in relation to the time of action (10 or 15 minutes) (p > 0.05). Most
weight loss was recorded with Endomethasone for all solvents, but the highest in orange oil and tea tree, followed by

eucalyptus and clove oil. Tea tree dissolved AH Plus more efficiently compared to Acroseal.
Conclusion Essential oils showed promising results in dissolving gutta-percha and sealers.
Keywords: solubility; gutta-percha; essential oils; retreatment

INTRODUCTION

Despite high success rate, some endodontic treatments
do not have a successful outcome after initial endodontic
procedure for various reasons. In these cases endodontic
retreatment is necessary. The position of the European
Association of Endodontics is that postoperative monitor-
ing of treated teeth is necessary for at least one year, and at
least four years, if there was also apical periodontitis pres-
ent [1]. The most common cause of primary endodontic
treatment failure is insufficiently prepared and obturated
root canals, insufficient hermetic sealing of the endodon-
tic space, which allows the growth and development of
residual microorganisms, especially in dentinal tubules,
ramifications and accessory canals [2]. Root canal retreat-
ment is a known issue in modern endodontic practice
due to its complexity and inferior prognosis compared to
endodontic therapy, which is performed for the first time
regardless of etiology [3].

Since the main cause of failed endodontic therapy is a
persistent infection, it is imperative that during the root
canal retreatment the previous filling is removed com-
pletely. In most cases, this means removing gutta-per-
cha and conventional root canal sealer for better chemo
mechanical irrigation of the canal in order to neutralize
residual bacteria in the root canal system [4, 5].

The use of solvents during treatment is long known
procedure. Experiments and later clinical studies were per-
formed with various gutta-percha solvents. Chloroform,
xylene and rectified turpentine oil proved to be the most
effective [6, 7, 8]. However, their toxicity to periapical
tissue, therapists, and even potential carcinogenic effects
have minimized their use in modern endodontics [9, 10,
11].In the late 80’s and early 90’s of the XX century, vari-
ous essential oils (eucalyptus, orange) appeared as possible
substitutes for these solvents [6, 12]. Although no study
has shown their superiority in dissolving gutta-percha
and sealers over chloroform, their biocompatibility, safety
during instrumentation of curved canals still gives them
an advantage (2,6, 13].

In the XXI century development of rotary instruments
for dental canal instrumentation, many NiTi instrument
systems (EndoSequence rotary file, Pro Taper Universal
D1-D3) have appeared, which were designed exclusively
for the purpose of retreatment [1, 14]. Although they have
proven to be extremely successful and convenient to use,
their role is still secondary to hand instruments, as most
of them involve establishing working length with hand
instruments [15, 16]. The role of ultrasonic instruments
as well as lasers (Nd: YAG) has also experienced develop-
ment [4, 17].

Address for correspondence: Vanja OPACIC GALIC, School of Dental Medicine, Department of Restorative Odontology
and Endodontics, Rankeova 4, 11000 Belgrade, Serbia; vanja.opacic.galic@stomf.bg.ac.rs
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The aim of this study was to investigate the solubility
of gutta-percha points and various endodontic sealants
in essential oils.

MATERIAL AND METHOD

Five essential oils were used in the research: eucalyptus
(Eucalyptus globulus essential oil) (Eucalyptol, Cerkamed,
Poland), sweet orange (Citrus aurantium) (Davidovac
Zelena Apoteka, Serbia), tea tree (Aetheroleum melaleuca)
(Kirka, Serbia), clove (Clove essential oil) (Eterra, Serbia),
neem (Azadirachta indica) (Eterra, Serbia) and distilled
water as a negative control.

Gutta - percha solubility test

Commercial brand gutta-percha (Diadent, South Korea)
# 80 with 2% tapper was used in the research. Ninety-six
gutta-percha points were standardized at 10mm in length
and each one measured on an analytical scale (Acculab,
USA) twice. Pre-immersion weight was measured in
grams and rounded to 4 decimal places (M1). The samples
were divided into the four groups of 24 samples (eucalyp-
tol, orange, tea tree and distilled water) and subsequently
divided into the three subgroups corresponding to the
immersion times (2, 10 and 15 min).

Samples were placed in 96-well flat-bottomed micro
titer plates into which 180 pl of solvent was poured using
an automatic eight-channel pipette (BIOHIT Health Care,
Finland) at the room temperature. After the measured
time periods, the samples were taken out of the well us-
ing a silicone-tipped medical tweezers, rinsed with 20 ml
of redistilled water and let to dry for 24 h at 37°C. After
drying, the samples were again measured two times and a
post-immersional weight (M2) was obtained for each. To
obtain the lost mass of gutta-percha (Mg), the equation
used was:

Mg = M1-M2

Sealers solubility test

Three commercial endodontic sealers were included in
the research: resin-based (AHplus, Dentsply, Switzerland),
calcium hydroxide-based (Acroseal, Septodont, France) and
zinc oxide-eugenol (Endomethasone N, Septodont, France).

Ninety standard plastic molds 2 mm high and 5 mm
in diameter were individually measured on an analytical
scale in grams (Mk) and divided into the five groups for
each solvent tested (eucalyptol, orange, tea tree, cloves and
distilled water). Subsequently, each group of 18 was divid-
ed into 3 subgroups corresponding to a particular sealer.
The sealers were mixed according to the manufacturer’s
instructions and poured into molds, which were stored
in a water bath at 37°C, at an air humidity of 80% for 72
hours. After setting, each sample was re-measured twice
and the pre-immersion mass of the mold sealer (Mks1)
was obtained.

In 90 plastic molds 15 mm high and 20 mm wide, 1.8
ml of a suitable solvent was poured into which the molds

with sealers were immersed. After 10 min, the samples
were removed (using silicone-tipped medical tweezers),
rinsed with 20 ml of redistilled water and allowed to dry
at 37°C for 24 h. Each sample was measured and the mass
Mks2 was obtained.

The following equation was used to obtain the lost mass
of the sealer (Ms):

Ms = (Mks1-Mk) - (Mks2-Mk)

The arithmetic mean, median and standard deviation
were calculated for each group and subgroup. The ob-
tained results were statistically processed using two-factor
analysis of variance (ANOVA); one-way ANOVA (post-hoc
Bonferroni test) or Kruskal-Wallis test if data distribution
was not normal. The significance level was determined
to a = 0.05.

RESULTS

The obtained results are shown in Tables 2-3 and Figure
1. Based on a previously conducted pilot study, essential
oils that did not show solubility properties, neem oil and
clove oil for gutta-percha, or neem oil for sealers were
eliminated.

Orange oil was the most effective in dissolving gut-
ta-percha compared to other tested essential oils (p<0.05)
(Table 2). After only 2 minutes, it was significantly more
effective than eucalyptol and tea tree. Eucalyptol was more
effective in dissolving gutta-percha than tea tree after 10
min (p<0.05). There is no statistical significance in the
effectiveness of essential oils in relation to whether they
act for 10 or 15 minutes (p > 0.05) (Figure 1).

Table 1. Composition of sealers according to the manufacturer’s
specification
Tabela 1. Kompozicija silera prema specifikaciji proizvodaca

AH plus

Paste A: Bisphenol A epoxy resin,
Bisphenol F epoxy resin, Calcium
Tungstate, Zirconium oxide,
Silica, Iron Oxide Pigments

Pasta A: epoksidna smola
Bisfenol A, epoksidna smola
Bisfenol F, kalcijum-volframat,
cirkonijum-oksid, silicijum,
pigmenti gvozde-oksida

Paste B: Dibenzyldiamine,
Amino-adamantane,
Tricyclodecane-diamine,
Calcium tungstate, Zirconium
oxide, Silica, Silicone oil

Pasta B: dibenzildiamin, amino-
adamantan, triciklodekan-
diamin, kalcijum-volframat,
cirkonijum-oksid, silicijum-
dioksid, silikonsko ulje

Acroseal

Base: Hexamethylene
tetramine, Bismut carbonate,
Hydrogenated rosin, paraffin oil,
Venice terentine, Enoxolone
Baza: heksametilen-

tetramin, bizmut-karbonat,
hidrogenizovana smola,
parafinsko ulje, venecijanski
terpentin, enoksolon

Catalyst: Bismuth carbonate,
calcium hydroxide, Diglycidyl
ether bisphenol A, yellow iron
oxide

Katalizator: bizmut-karbonat,
kalcijum-hidroksid, diglicidil-etar
bisfenol A, zuti gvozde-oksid

Endomethasone

Powder: Zinc oxide,
Hydrocortisone acetat, Thymol
iodid, 15% barium sulfate,
Magnesium stearate

Prasak: cink-oksid,
hidrokortizon-acetat, timol-
jodid, 15% barijum-sulfat,
magnezijum-stearat

Liquid: Eugenol, Pepermint oil
containing (E)-anethole and
dipentene

Te¢nost: eugenol, ulje
peperminta koje sadrzi (E)-
anetol i dipenten




Table 2. Means and standard deviation of dissolution weight loss in
miligrams of gutta-percha in the respective test solvents

Tabela 2. Srednja vrednost i standardna devijacija gubitka mase u
miligramima gutaperke u testiranim rastvara¢ima

Orange oil Teatree | Eucaliptol | Disstilled water
Ulje narandze | Cajno drvo | Eukaliptol | Destilovana voda

2 minutes 13 0.4 0.3 0

2 minuta (0.513) (0.225) (0.501) (0.129)

10 minutes 4.1 0.7 1.6 0

10 minuta (1.226) (0.507) (0.561) (0.126)

15 minutes 6.3 1 2.8 0

15 minuta (1.214) (0.56) (1.562) (0.1)

=N

53

N

2,8375

1.6
1,075
0,65
0,375
. l 0325. 0,050,0250,05

Eucalyptal

Weight loss (mg)

%}

6,35
4,15
1,35 I

Orange oil

Tea tree Distilled water

2 Minutes ®10 Minutes ™15 Minutes

Figure 1. Time-dependent solubility effect of solvents on gutta-per-
cha. Solubility is expressed as weight loss in miligrams

Slika 1. Efekat rastvaranja gutaperke u zavisnosti od vremena. Gu-
bitak tezine izrazen u miligramima

Table 3. Means and standard deviation of dissolution weight loss in milligrams of dif-

ferent sealers in the respective test solvents

Tabela 3. Srednja vrednost i SD gubitka tesine u miligramima razlicitih pasta za optu-

raciju u testiranim rastvaracima

Stomatoloski glasnik Srbije. 2021;68(4):173-180

[18]. Root canal retreatment is a time-consuming, compli-
cated and uncertain procedure due to possible errors and
complications: root perforation, instrument breaking, over
instrumentation in which the original shape of the canal
is lost, excessive removal of root dentin, difficulty in estab-
lishing the glide-path, extrusion of material and debris into
the periapical area, etc. [4, 17,18, 19]. The challenge is also
presented by various sealers on the market, as well as the
age of filling, which can significantly affect and change the
characteristics of sealers and gutta-percha [1]. Also, differ-
ent brands of gutta-percha with variations in composition
(resin, wax) can affect their solubility [7].

The choice of the ideal solvent for the retreatment im-
plies a balance between clinically safe use (substances for
low toxicity and without irritation of the surrounding tis-
sues) and high solvent capacity [2]. In general, all solvents
are toxic to some degree, so their use should be limited or
avoided unless necessary [20].

The use of essential oils in endodontics is growing, due
to their proven safety, biocompatibility and non-carcino-
genicity [8,20]. Neem oil (Azadirachta indica) (nimbidine,
nimbin, nimbolid) has the property of an anti-inflam-
matory agent by regulating pro-inflammatory enzymes
such as cyclooxygenase (COX) and lipoxygenase (LOX),
reduces the number of microorganisms in the channel
roots, and is biocompatible with periodontal ligament cells
[21]. Tea Tree oil (Melaluca alternifolia)
is described by Aboriginal people as “the
most useful medicine of nature” Its ac-
tive component is terpinen-4-ol, which

Orange oil Clove oil Teatree | Eucaliptol | Disstilled water damages the 1ntraFellular material, dis-
Ulje narandze | Ulje karanfili¢a | Cajno drvo | Eukaliptol | Destilovana voda rupts homeostasis, and damages the
89 13 8.13 39 0 integrity and function of the cell mem-
Endomethasone 252 1275 1,813 0576 0 ; ; ;
(252) (1275) (1813) | (0576) 1) brane of microorganisms. While most
AH plus (001-(1)5) (3239) (255-23) ((;)-774) (001) bacteria are sensitive to tea tree conc 1%
;) ; 657 '0 ; (;3 (') or less, the MIC acting on Enterococcus
Acroseal (0.103) (1015) ©121) | (0.197) (02) faecalis is 2% [22]. Eucalyptus oil is

In all solvent groups, all three sealers showed weight
loss (Table 3). Water (negative control) did not have the
property on dissolving the paste. The greatest weight loss
was recorded with Endomethasone for all solvents, the
most in orange oil and tea tree, followed by clove and
eucalyptus oil. Endomethasone dissolved in orange oil
much more than AH Plus and Acroseal (p<0.05). Clove
oil worked best on AH Plus, but without statistical signif-
icance compared to other pastes. Also, tea tree dissolved
AH Plus more efficiently compared to Acroseal (p<0.05).

DISCUSSION

During repeated endodontic treatment (retreatment), it is
necessary to remove as much sealer and gutta-percha as
possible in order to obtain clean canal walls without bacte-
ria that are responsible for the failure of primary endodon-
tic therapy [17]. This is most often done by applying ther-
mal, mechanical and chemical agents or their combination

distilled oil obtained from the leaves of
Eucalyptus globulus (Myrtaceae native
family), and the main component is
1,8-cineole. It has antibacterial and anti-inflammatory
properties [8]. Eucalyptol’s gutta-percha dissolution poten-
tial increases significantly if heated (37°C) [23]. Orange
oil showed the lowest concentration-dependent cytotoxic-
ity relative to chloroform and eucalyptus [9]. The essential
oil obtained from the peel of sweet orange (Citrus auran-
tium, d-Limonene 90%) is easy to obtain, has a pleasant
smell and is convenient for quick coronal preparation of
the canal, especially with ZOE filling with or without gut-
ta-percha. An excellent solvent and an excellent alternative
to other solvents that are much more toxic [20]. There is
no evidence of carcinogenic or genotoxic effects of this
essential oil [8].

In our study, orange oil dissolved gutta-percha cones
significantly more than the other two solvents and water
(p <0.05) at all three measured times. Water has no solvent
effect, as confirmed by other studies [23]. Eucalyptus was
more effective than tea tree after 10 and 15 min (p<0.05).
With the exception of orange oil, which proved to be ef-
fective after only 2 minutes, other essential oils were as
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effective after 10 minutes as after 15 minutes, which should
be taken into account for clinical use. The Tanomaru-Filho
et al. study points out that orange oil and eucalyptol had a
similar effect on conventional gutta-percha (though not as
xylol), but that they dissolved thermoplastic gutta-percha
much more efficiently (compared to conventional), pre-
sumably due to the increased proportion of gutta-percha’s
thermoplastic properties [24]. In contrast, Oyama et al.
equated the efficacy of orange oil with xylol in their study
[24]. Ferreira Ramos pointed out that the most effective
solvent for F3 gutta-percha is xylol after 5min [25].

Although there is no international standard for the sol-
ubility of root canal sealers in organic solvents, ISO 6876:
2012 (Dental root canal sealing materials) describes a pro-
cedure that is simple, easily reproducible and economical
for solubility testing [26]. Many studies indicate that it is
very difficult to completely remove the filling from the
main canal, and especially from ramifications [1,27]. The
duration of action of the solvent on the tested sealers in
our study was 10 min, based on the collected data on the
time required for retreatment of 1.5 to 10.8 min [27].

Regarding the efficiency of essential oils on dissolving
ZOE-based sealant (Endomethasone N), orange oil proved
to be the most efficient compared to all other oils (p <
0.05), followed by tea tree oil, which was more effective
than cloves and eucalyptol (p < 0.05). Martos et al. point-
ed out that orange oil was more effective on ZOE sealers
after only 2 minutes than xylol and eucalyptus after 10
minutes [2]. In Yadav et al. study, it dissolved the most of
any sealants, mostly in xylene, followed by orange oil and
eucalyptus oil [8]. In this study, endomethasone was sig-
nificantly more soluble in eucalyptol than other sealants
(AH plus, Acroseal) (p<0.05).

Resin based sealers are the least soluble in solvents (eu-
calyptus, orange, xylene), probably due to cross-linked
structure, rigid and strong polymer [8]. AH plus dissolved
almost completely in chloroform after 10 min, unlike its
predecessor AH26, probably due to different resin particle
sizes and other manufacturing details not listed in the
specifications [28]. Bodrumlu pointed out that AH plus
dissolved significantly in chloroform and eucalyptus oil
after 10 min [29], contrary to our results where tea tree
proved to be more effective than eucalyptol and orange oil
(p<0.05). Clove oil was more effective than orange on AH
plus, while there was no statistical significance between
eucalyptol and orange. These results are in agreement with
other researchers. Yadav et al. pointed out that eucalyptus
and orange oil are less soluble in resin silos [8]. Tanomaru-
Filho agreed with this, pointing out that eucalyptol has a
weak effect on AHplus, Epiphany and similar sealers [24].

Calcium Hydroxide based sealer (Acroseal) proved to
be quite resistant to the action of essential oils in this study.
Eucalyptus oil had an effect on this sealer, but without sta-
tistical significance in relation to other essential oils. A sim-
ilar finding was obtained by Schafer et al. that eucalyptol
dissolved CH and ZOE-based sealants more efficiently than
chloroform, which dissolved resins better [26]. In Calcium
Hydroxide based sealers, Yadav et al. found no difference
in solubility in eucalyptus and orange oil after 2 and 10
min. During the binding of the material, stable complexes

were formed that were probably responsible for the lower
solubility of these sealants compared to ZOE [8].

Garrib and Camilleri pointed out that in the choice of
solvent, it is necessary to know the chemistry of the seal-
ant that is being removed [18]. Organic solvents have been
shown to be ineffective in hydraulic calcium silicate seal-
ants. For them, 10% formic acid (5 minutes) is recommend-
ed, as its efficiency has been proven on Portland cement in
the construction industry [18]. On the other hand, Alzraikat
et al. agreed that eucalyptol had no effect on hydraulic sealer,
but pointed out that ultrasonic activation of chloroform for
a longer period of time could help dissolve MTA Fillapex
[28]. It may be directly related to the research Topcuglu et
al. who found that chloroform reduced the strength of the
binding of MTA Fillapex, AH Plus and Sealapex to dentin
[30]. Crozeta et al. pointed out that the application of ul-
trasound after establishing patency with hand instruments
through endodontic filling was more efficient in removing
residual material on the walls and removed it by about 18%
more, compared to the GentleWave system that removed
about 10% of residual material [31]. XP endo instruments
were more effective in removing fillings in the mesial ca-
nals of mandibular molars than in distal ones that are oval
and present a special problem and challenge for cleaning
[1]. Also, the use of an adequate solvent for gutta-percha
and siler can significantly reduce the amount of apically
extruded debris [32]. However, Horvath et al. pointed out
that solvents are not used routinely in retreatment, as great-
er injection of softened material into dentinal tubules has
been observed, but only in cases where patency to the apex
is difficult to establish [33].

Retreatment involves the synergistic use of solvents and
instruments, in the same way as irrigants and instruments
in primary endodontic treatment. As we expect the chemi-
cal action of irrigants in the primary endodontic procedure,
so in the treatment we should think about the antibacterial
potential of the solvent that would help eliminate the infec-
tion that led to the need to repeat the endodontic treatment.
The essential oils used in our study (neem and tea tree)
showed respectable antimicrobial potential on Enterococcus
faecalis similar to 2% CHX (results not published).

In our in vitro study, some clinically important pa-
rameters such as anatomy of the canal system, approach,
influence of biological fluids, influence of irrigants on
solvent activity, etc. were not taken into account, so these
results cannot be directly mapped into the clinical scenar-
io. Research on an effective yet safe universal solution for
softening and easier removal of the canal filling continues.

CONCLUSION

With the limitations of this in vitro study it can be con-
cluded that orange essential oil exhibited the most effi-
cient dissolving of gutta-percha after only 2 min. There
was no difference in efficiency of the essential oils after
10 and 15 min of use. Endomethason showed the highest
dissolving rate in all tested essential oils. Clove and tea tree
oil showed dissolving potential for AH Plus, while Acroseal
dissolved the slowest in all essential oils.
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KRATAK SADRZA)

Uvod Cilj rada je bio da se ispita rastvorljivost gutaperka poena i razli¢itih endodontskih silera u eteri¢nim uljima.

Materijal i metode rada U istrazivanju je 96 gutaperka Stapica podeljeno u cetiri grupe od 24 uzorka za svako testirano eteri¢no
ulje i potom podeljeno u tri podgrupe za svako imerziono vreme (2, 10 i 15 min.). Za svaki uzorak je merena postimerziona tezina.
Paste za opturaciju AH Plus, Acroseal i Endometazon N su ukljuc¢ene u ispitivanje. Uzorci sa pastama su potapani u rastvarac na 10
min. Posle potapanja u testiranim eteri¢nim uljima, merene su tezine svih uzoraka.

Rezultati Pomorandzino ulje je najefikasnije u rastvaranju gutaperke u odnosu na druga testirana eteri¢na ulja (p < 0,05). Eukaliptol
je vise rastvorio gutaperku nego ulje ¢ajevca posle 10 min. (p < 0,05). Nema statisticke razlike u efikasnosti ulja u odnosu na to da
li deluju 10 ili 15 min. (p > 0,05). Najvedi gubitak mase je zabelezen kod paste Endometazon u svim rastvaracima, najvise u ulju
pomorandze i ¢ajevca, zatim ulju eukaliptusa i karanfili¢a. Cajevac rastvara AH Plus efikasnije nego Acroseal.

Zakljucak Eteri¢na ulja imaju potencijal za rastvaranje gutaperke i pasta za opturaciju kanala korena.

Kljucne reci: eteri¢na ulja; rastvorljivost; gutaperka; retretman

UvoD

Pojedini endodontski tretmani iz razli¢itih razloga nemaju us-
pesan ishod posle inicijalne endodontske terapije, pa je ponovni
endodontski tretman neophodan. Stav Evropskog udruzenja
endodontista je da je neophodno postoperativno pracenje en-
dodontski lecenih zuba bar jednu godinu, odnosno Cetiri go-
dine, u slu¢aju apeksnih parodontitisa [1]. Naj¢es¢i uzrok za
retretman su nedovoljno obradeni i nedovoljno ispunjeni kanali
korena, bez hermetickog zaptivanja endodontskog prostora, $to
omogucava bujanje zaostalih mikroorganizama, posebno u den-
tinskim tubulima, ramifikacijama ili akcesornim kanalima [2].
Retretman kanalnog punjenja predstavlja posebnu problemati-
ku u savremenoj endodontskoj praksi zbog svoje kompleksnosti
ineizvesne prognoze u odnosu na endodontsku terapiju koja se
prvi put radi bez obzira na etiologiju [3].

S obzirom na to da je osnovni uzrok neuspele endodont-
ske terapije perzistentna infekcija, imperativ je da se tokom
retretmana mora najpre efikasno ukloniti prethodno punjenje
(gutaperka i pasta) [4], a kanal ponovo mehanicki obraditi i
hemijski dezinfikovati [5].

Primena rastvaraca u toku retretmana je neophodna, a broj-
ne klini¢ke studije su potvrdile da su najefikasniji hloroform,
ksilen i obradeno terpentinsko ulje [6, 7, 8]. Medutim, njihova
toksi¢nost po periapeksno tkivo, terapeuta pa i potencijalni
kancerogeni efekat su njihovu primenu sveli na minimum u
savremenoj endodonciji [9, 10, 11]. Krajem 80-ih i poéetkom
90-ih godina XX veka pojavila su se razna esencijalna ulja (eu-
kaliptusa, pomorandze) kao moguce zamene za ove rastvarace
[6, 12]. [ako nijedna studija nije pokazala njihovu prednost u
rastvaranju gutaperke i silera u odnosu na hloroform [2, 6],
njihova biokompatibilnost i bezbednost, posebno kod povijenih
kanala [13], ipak im daje prednost.

Pocetkom ovog veka, pored razvoja masinskih instrumenata
za obradu kanala zuba, pojavili su se i mnogi sistemi NiTi instru-
menata (EndoSequence Rotary File, Pro Taper Universal D1-D3)
dizajnirani samo za retretmane [1, 14]. Iako su se pokazali kao

izuzetno uspesni i pogodni za primenu, njihova uloga je i da-
lje sekundarna u odnosu na rucne instrumente, jer najveci broj
slucajeva podrazumeva uspostavljanje radne duzine upravo sa
ru¢nim instrumentima [15, 16]. Uloga ultrazvu¢nih instrume-
nata, kao i lasera (Nd:YAG), takode je doZivela ekspanziju [4,17].

Cilj ovog rada je bio da se ispita rastvorljivost gutaperka po-
ena i razlicitih endodontskih silera u eteri¢nim uljima.

MATERIJAL | METODE

U istrazivanju je kori§¢eno pet eteri¢nih ulja: eukaliptus (Euca-
lyptus globulus essential oil) (Eucaliptol, Cerkamed, Poljska),
kora slatke pomorandze (Citrus aurantium) (Zelena apoteka
Davidovac, Srbija), ¢ajevac (Aetheroleum melaleuca) (Kirka,
Srbija), karanfili¢ (Clove leaf essential oil) (Eterra, Srbija), nim
(Azadirachta indica) (Eterra, Srbija) i destilovana voda kao ne-
gativna kontrola.

Ispitivanje rastvorljivosti gutaperke

U istrazivanju je koris¢en komercijalni brend gutaperke
(Diadent, Juzna Koreja) #80 i koni¢nosti 2%. Devedest Sest gu-
taperka poena je standardizovano na 10 mm duzine i svaki je
izmeren na analiti¢koj vagi (Acculab, USA) u dubletu. Dobijena
preimerziona masa je merena u gramima i zaokruzivana na
Cetiri decimale (M1). Uzorci su podeljeni u Cetiri grupe od po 24
uzorka (eukaliptol, pomorandza, ¢ajevac i destilovana voda), a
naknadno podeljeni u tri podgrupe koje odgovaraju vremenima
imerzije (2,101 15 min.).

Uzorci su postavljeni u 96-bunarne mikrotitracione plocice
sa ravnim dnom u koje je uliveno po 180 ul rastvaraca pomocu
automatske osmokanalne pipete (BIOHIT Health Care, Finska)
na sobnoj temperaturi. Nakon merenih vremenskih perioda
uzorci su vadeni iz bunara uz pomo¢ medicinske pipete sa sili-
konskim vrhom, ispirani sa 20 ml redestilovane vode i ostavljeni
dase suse 24 hna 37°C.



Uzorci su nakon su$enja opet izmereni u dubletu i za svaki
je dobijena postimerzionu masa (M2). Za dobijanje izgubljene
mase gutaperke (Mg) kori$¢ena je jednacina:

M=M-M.
g 1 2
Ispitivanje rastvorljivosti silera

U istrazivanje su ukljucena tri komercijalna endodontska silera:
na bazi smole (AH plus, Dentsply, Svajcarska), na bazi kalcijum-
hidroksida (Acroseal, Septodont, Francuska) i cink-oksid-eu-
genola (Endomethasone N, Septodont, Francuska) (Tabela 1).
Devedeset standardnih plasti¢nih kalupa visine 2 mm i $irine
5 mm su ponaosob izmereni na analitickoj vagi u gramima (Mk)
i podeljeni u pet grupa za svaki ispitivani rastvara¢ (eukaliptol,
pomorandza, ¢ajevac, karanfili¢ i destilovana voda). Naknadno
je svaka grupa od 18 podeljena na tri podgrupe koje odgovaraju
odredenom sileru. Sileri su zame$ani po uputstvu proizvodaca i
uliveni u kalupe, koji su ¢uvani u vodenom kupatilu na 37°C, pri
vlaznosti vazduha od 80% 72 h. Nakon vezivanja svaki uzorak je
ponovo izmeren u dubletu i dobijena je preimerziona masa silera
sa kalupom (Mks1). U 90 plasti¢nih kalupa visine 15 mm i $irine
20 mm je uliveno po 1,8 ml odgovarajuceg rastvaraca u koji su
potapani kalupi sa silerima. Posle 10 min. uzorci su (pomocu
medicinskih pinceta sa silikonskim vrhom) izvadeni, isprani sa
20 ml redestilovane vode i ostavljeni da se su$e na na 37°C 24
h. Svaki uzorak je izmeren i dobijena je masa M, ,. Za dobijanje
izgubljene mase silera (Ms) kori$¢ena je sledec¢a jednacina:

M =M, -M) - (M, -M)

Aritmeticka sredina, mediana i standardna devijacija izra-
¢unati su za svaku grupu i podgrupu. Dobijeni rezultati su
statisti¢ki obradeni primenom dvofaktorske analize varijanse
(ANOVA), One-way ANOVA (post-hoc Bonferroni test) ili te-
stom Kruskal-Valis ukoliko raspodela nije bila normalna. Nivo
znacajnosti je utvrden na a = 0,05.

REZULTATI

Dobijeni rezultati su prikazani u tabelama 2 i 3 i Slici 1.

Na osnovu prethodno uradene pilot studije, eliminisana su
eteri¢na ulja koja nisu pokazala svojstvo rastvorljivosti, ulje
nima i karanfili¢a za gutaperku, odnosno nima za silere.

Pomorandzino ulje je bilo najefikasnije u rastvaranju gu-
taperke u odnosu na druga testirana eteri¢na ulja (p < 0,05)
(Tabela 2). Ve¢ posle 2 min. je znacajno efikasnije od eukaliptola
i ¢ajevca. Eukaliptol je bio efikasniji u rastvaranju gutaperke od
¢ajevca posle 10 min. (p < 0,05). Nema statisticke znac¢ajnosti
u efikasnosti eteri¢nih ulja u odnosu na to da li deluju 101li 15
min. (p > 0,05) (Slika 1).

U svim grupama rastvaraca, sve tri paste su pokazale gubitak
tezine (Tabela 3). Voda (negativna kontrola) nije imala svojstvo
rastvaranja pasti. Najveci gubitak tezine je zabelezen kod endo-
metazona u svim rastvarac¢ima, a najvise u pomorandzinom ulju
i ¢ajeveu, slede ulje karanfili¢a i eukaliptusa. Endometazon se
rastvara u pomorandzinom ulju mnogo vise u odnosu na AH
Plus i Acroseal (p < 0,05). Ulje karanfili¢a je najbolje delovalo
na AH Plus, ali bez statisti¢ke znacajnosti u odnosu na druge
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paste. Takode, ¢ajevac je efikasnije rastvorio AH Plus u odnosu
na Acroseal (p < 0,05).

DISKUSIJA

U toku ponovljenog endodontskog tretmana (retretmana)
neophodno je ukloniti $to vise silera i gutaperke kako bi se
dobili ¢isti zidovi kanala bez bakterija, koje su odgovorne za
neuspeh primarne endodontske terapije [17]. To se najéesce
radi primenom toplotnih, mehanickih i hemijskih sredstava ili
njihovom kombinacijom [18]. Retretman kanala korena je du-
gotrajan, komplikovan i neizvestan zahvat zbog mogucih gresa-
ka i komplikacija: perforacija korena, zalamanje instrumenata,
ispravljanja ili promene originalnog oblika kanala, preteranog
uklanjanja dentina korena, uspostavljanja ponovne prohodnosti
kanala, ekstruzije materijala i debrisa u periapeks itd. [4,17, 18,
19]. Izazov predstavljaju i razliciti sileri na trzistu kao i starost
punjenja, koje moze znatno uticati i izmeniti karakteristike pasti
i gutaperke [1]. Takode, i razli¢iti brendovi gutaperki sa vari-
jacijama u kompoziciji (smola, vosak) mogu uticati na njenu
rastvorljivost [7].

Izbor idealnog rastvaraca za izvodenje retretmana podra-
zumeva balans izmedu klini¢ki bezbedne upotrebe (supstance
za niskom toksi¢noscu i bez iritacije okolnih tkiva) i velikog
rastvarackog kapaciteta [2]. Generalno, svi rastvataci su toksi¢ni
u nekom stepenu, pa njihova upotreba treba biti ogranicena ili
izbegnuta ukoliko nije neophodna [20].

Upotreba esencijalnih ulja u endodonciji raste, zbog njihove
dokazane bezbednosti, biokompatibilnosti i nekancerogenosti
[8,20]. Nim ulje (Azadirachta indica) (nimbidin, nimbin, nim-
bolid), poznato i kao ,,seoska apoteka“ u Indiji, ima svojstvo an-
tiinflamatornog agensa reguli$u¢i proinflamatorne enzime kao
$to su ciklooksigenaza (COX) i lipoksigenaza (LOX), smanjuje
broj mikroorganizama u kanalu korena, a biokompatibilan je
sa Celijama periodontalnog ligamenta [21]. Ulje ¢ajevca (Tea
Tree) (Melaluca alternifolia) opisano je od Aboridzina kao ,naj-
raznovrsniji lek prirode® Aktivna komponenta mu je terpinen-
4-ol, koja o$tecuje intracelularni materijal, remeti homeostazu,
ostecuje integritet i funkcije Celijske membrane mikroorgani-
zama. Dok je ve¢ina bakterija osetljiva na ulje ¢ajevca koncen-
tracije 1% i manje, MIC koja deluje na Enterococcus faecalis
je 2% [22]. Eukaliptusovo ulje je destilovano ulje dobijeno iz
lis¢a Eucalyptusa globulusa (familija Myrtaceae native), a glavna
komponenta je 1,8-cineole. Ima antibakterijska i antiinflama-
torna svojstva [8]. Eukaliptolov potencijal za rastvaranje guta-
perke znatno raste ako se zagreje (37° C) [23]. PomorandzZino
ulje je pokazalo najmanju citotoksi¢nost bez obzira na kon-
centraciju u odnosu na hloroform i eukaliptus, koji su zavisni
od koncentracije [9]. Esencijalno ulje dobijeno iz kore slatke
pomorandze (Citrus aurantium, d-Limonene 90%) lako se do-
bija, prijatnog je mirisa i zgodno je za brzo otvaranje kanala,
posebno sa ZOE punjenjem sa gutaperkom ili bez nje. Odli¢an
je rastvarac i odli¢na alternativa u odnosu na druge rastvarace,
koji su mnogo toksi¢niji [20]. Ne postoje dokazi o kancerogenim
ili genotoksi¢nim efektima ovog esencijalnog ulja [8].

U ovom istrazivanju pomorandzino ulje je znacajno bolje
rastvorilo gutaperka konuse od druga dva rastvaraca i vode
(p < 0,05) u sva tri merena vremena. Voda nema nikakav rastva-
racki efekat, $to su potvrdila i druga istraZivanja [23]. Eukaliptus
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je bio efikasniji od ¢ajevca posle 101 15 min. (p < 0,05). S izuzet-
kom pomorandzinog ulja koje se pokazalo efikasno ve¢ posle 2
min., ostala etarska ulja su bila efikasna posle 10 min. jednako
kao posle 15 min., §to treba uzeti u obzir u klinickoj primeni.
Tanomaru-Filho i sar. u svojoj studiji isti¢cu da su pomorandzino
ulje i eukaliptol imali sli¢an efekat na konvencionalnu guta-
perku (ipak ne kao ksilol), ali da mnogo efikasnije rastvaraju
termoplasti¢nu gutaperku (u odnosu na konvencionalnu), pret-
postavlja se zbog povecanog udela gutaperke, koja poboljsava
njena termoplasti¢na svojstva [24]. Suprotno njima, Oyama i
sar. su u svom istrazivanju [24] izjednacili efikasnost pomo-
randzinog ulja sa ksilolom. Ferreira Ramos istice da je ipak
najefikasniji rastvara¢ za F3 gutaperku ksilol, nakon 5 min. [25].

Iako ne postoji internacionalni standard za rastvorljivost
kanalnih silera u organskim rastvara¢ima, ISO 6876:2012
(Dental root canal sealing materials) opisuje proceduru koja
je jednostavna, lako ponovljiva i ekonomic¢na za ispitivanje ra-
stvorljivosti [26]. Mnoga istrazivanja ukazuju da je veoma tesko
kompletno ukloniti punjenje iz glavnog kanala, a posebno iz
ramifikacija [, 27]. Vreme delovanja rastvaraca na ispitivane
silere u ovom istrazivanju je 10 min., na osnovu prikupljenih
podataka o vremenu potrebnom za retretman, koje iznosi od
1,5 do 10,8 min. [27].

Sto se tice efikasnosti eteri¢nih ulja na rastvaranje silera
za opturaciju na bazi ZOE (Endomethasone N), najefikasnije
se pokazalo pomorandzino ulje u odnosu na sva druga ulja
(p < 0,05), zatim ulje ¢ajevca, koje je bilo efikasnije od karanfi-
licai eukaliptola (p < 0,05). Martos i sar. isti¢u da je pomoran-
dzino ulje ve¢ posle 2 min. bilo efikasnije na ZOE silere od ksi-
lola i eukaliptusa posle 10 min. [2]. Kod Yadava i sar. se najvise
rastvara od svih silera i to najvise u ksilenu, pa pomorandzinom
ulju i eukaliptusovom ulju [8]. Endometayon se u ovom ista-
Zivanju znacajno vise rastvorio u eukaliptolu od ostalih silera
(AH plus, Acroseal) (p < 0,05).

Sileri sa smolom se najmanje rastvaraju u rastvarac¢ima
(eukaliptus, pomorandza, ksilen). Verovatno je re¢ o jako
umrezenom, krutom i jakom polimeru [8]. AH plus se skoro
potpuno rastvara u hloroformu nakon 10 min., za razliku od
njegovog prethodnika AH26, verovatno zbog razli¢ite veli¢ine
Cestica smole i drugih proizvodackih detalja koji se ne navode
u specifikacijama [28]. Bodrumlu isti¢e da se AH plus znadajno
rastvara u hloroformu i eukaliptusovom ulju posle 10 min. [29],
$to je suprotno nasim rezultatima, gde se ¢ajevac pokazao kao
efikasniji od eukaliptola i pomorandzinog ulja (p < 0,05). Ulje
karanfilica je bilo efikasnije od pomorandze na AH plus, dok
izmedu eukaliptola i pomorandze nije bilo statisticke znacaj-
nosti. Ovi rezultati su u saglasnosti sa drugim istraziva¢ima.
Yadav i sar. isti¢u da eukaliptusovo i pomorandzino ulje slabije
rastvara silere sa smolom [8]. Sa ovim se slaze i Tanomaru i
Filho, koji isti¢u da eukaliptol slabo deluje na AH plus, Epiphany
isli¢ne silere [24].

Siler na bazi CH (Acroseal) u ovom se istrazivanju pokazao
kao dosta rezistentan na delovanje eteri¢nih ulja. Eukaliptusovo
ulje je delovalo na ovaj siler, ali bez statisticke znacajnosti u
odnosu na druga eteri¢na ulja. Sli¢an nalaz je dobio i Schafer
sa sar., gde eukaliptol efikasnije rastvara silere na bazi CH i
ZOE u odnosu na hloroform, koji je bolje rastvorio smole [26].
Kod silera na bazi CH Yadav ne nalazi razliku u rastvorljivosti
u eukaliptusovom i pomorandzinom ulju posle 2 i 10 min. U
toku vezivanja materijala stvaraju se stabilni kompeksi, koji su

verovatno odgovorni za nizu rastvorljivost ovih silera u odnosu
na ZOE [8].

Garrib i Camilleri isti¢u da je u izboru rastvaraca klju¢no po-
znavati hemizam silera koji se uklanja [18]. Organski rastvaraci
su se pokazali neefikasni kod hidrauli¢nih kalcijum-silikatnih
silera. Za njih se preporucuje 10% mravlja kiselina (5 minuta),
¢ija je efikasnost dokazana na cementu Portland u gradevinskoj
industriji [18]. S druge strane, Alzraikat i sar. se slazu da euka-
liptol nema efekta na hidrauli¢ni siler, ali isti¢u da ultrazvu¢na
aktivacija hloroforma duze vreme moZe pomo¢i u rastvaranju
MTA Fillapexa [28], $to je mozda u direktnoj vezi sa istraziva-
njima koja su sproveli Topcuglu i sar., koji nalaze da hloroform
smanjuje jacinu veze MTA Fillapexa, AH Plusa i Sealapexa sa
dentinom [30]. Crozeta i sar. isti¢u da je primena UZ posle us-
postavljanja prohodnosti ru¢nim instrumentima kroz endo-
dontsko punjenje bilo efikasnije u uklanjanju zaostalog mate-
rijala na zidovima i uklonilo ga je za oko 18% viSe u odnosu na
sistem GentleWave, koji je uklonio oko 10% zaostalog materijala
[31]. XP endo instrumenti su efikasniji u uklanjanju punjenja u
mezijalnim kanalima mandibularnih molara nego u distalnim,
koji su ovalni i prestavljaju poseban problem i izazov za i$¢enje
[1]. Takode, upotreba adekvatnog rastvaraca za gutaperku i siler
moze znatno smanjiti koli¢inu apikalno ekstrudiranog debrisa
[32].Ipak, Horvath i sar. isti¢u da se rastvaraci ne koriste rutin-
ski u retretmanu, jer je uoceno vece utiskivanje razmeksanog
materijala u dentinske tubule, ve¢ samo u slucajevima kad je
tesko uspostaviti prohodnost do apeksa [33].

Retretman ukljucuje sinergi¢nu upotrebu rastvaraca i instru-
menata, na isti nacin kao i iriganasa i instrumenata u primar-
nom endodontskom tretmanu. Kao $to ocekujemo hemijsku
akciju od irigansa u primarnom endodontskom zahvatu, tako
biiu retretmanu trebalo razmisljati o antibakterijskom poten-
cijalu rastvaraca koji bi pomogao u eliminaciji infekcije koja
je dovela do potrebe za ponavljanjem endodontskog tretmana.
Esencijalna ulja kori$¢ena u ovom istrazivanju su pokazala res-
pektabilan antimikrobni potencijal na Enterococcus faecalis, i to
ulje nima i ¢ajevca slicno 2% CHX (rezultati nisu publikovani).

U ovoj in vitro studiji nisu uzeti u obzir neki klinicki vazni
parametri kao $to su anatomija kanalnog sistema, pristup, uticaj
biologkih fluida, uticaj iriganasa na aktivnost rastvaraca i sl.,
tako da se ovi rezultati ne mogu direktno preslikati u klinicki
scenario. Istrazivanja o efikasnom a bezbednom univerzalnom
sredstvu za razmeksavanje i lakSe uklanjanje kanalnog punjenja
nastavljaju se dalje.

ZAKLJUCAK

Uz ogranicenja ove in vitro studije moze se zakljuciti da esen-
cijalno ulje pomorandze najefikasnije rastvara gutaperku ve¢
posle dva min. Nema razlike u efikasnosti eteri¢nih ulja izmedu
101 15 min. delovanja. Endometazon se najviSe rastvara u svim
testiranim eteri¢nim uljima. Ulje karanfili¢a i ¢ajevca su poka-
zali rastvaracki potencijal na AH Plus, dok se Acroseal najslabije
rastvara u testiranim esencijalnim uljima.
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Istrazivanje je podrzano od strane Ministarstva prosvete, nauke
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§ sciendo

ORIGINAL ARTICLE
ORIGINALNI RAD

Serbian Dental Journal, vol. 68, N°4, 2021

https://doi.org/10.2298/SGS2104181A
UDC: 616.314.17-085:615.246

Clinical effects of local use of probiotics as an adjunct to
non-surgical periodontal therapy

Tijana Adamovic', Natasa Trti¢', Ognjenka Jankovic', Valentina Veselinovic¢',
Mirjana Umicevic-Davidovic', Igor Bukic’, Verica Pavli¢'?

'University of Banja Luka, Faculty of Medicine, Banja Luka, Republika Srpska, Bosnia and Herzegovina;
?Institute of Dentistry Banja Luka, Republika Srpska, Bosnia and Herzegovina

SUMMARY

Introduction Periodontal disease is a chronic inflammatory disease caused by pathologic microorganisms/periopatho-
gens from oral biofilm. Standard periodontal therapy consists of scaling and root planing (SRP). Probiotics can be used
as an adjunctive to standard periodontal therapy, since it is known that probiotics can modify pathogenic potential
of biofilm by suppressing the colonization of periopathogens.

The aim of this study was to assess the clinical effect of Bifidobacterium and Lactobacillus probiotic lozenges, probiotic
mouthwash, as an adjuvant to SRP in the treatment of initial to moderate chronic periodontitis.

Material and methods Thirty patients with initial to moderate chronic periodontitis were recruited and monitored
clinically at baseline (before SRP) and 60 days following SRP. All patients were randomly assigned to experimental group:
SRP + probiotic (n = 15) and control group: SRP only (n = 15). The probiotic mouthwash was used twice a day for 60
days. Clinical parameters: the probing pocket depth (PPD), clinical attachment level (CAL) and bleeding on probing
(BOP) were measured at baseline and 60th day following SRP. Data were statistically analyzed using the one-way Anova
test and SPSS 19 software (IMB Company, New York, U.S.). The Friedman and Mann Whitney tests were used as a post
hoc test for intergroup analysis. Statistical significance was set at p < 0.05.

Results After 60 days of treatment, the clinical parameters PPD, CAL and BOP were significantly lower in both groups
compared to the baseline. In the experimental group, the clinical parameters PPD, CAL and BOP were significantly
reduced after 60 days of treatment compared to the initial measurements (p < 0.05). In the control group, statistically
significant decrease after 60 days of treatment was recorded only for BOP parameter, while there was no statistically
significant decrease of PPD and CAL values (p > 0.05).

Conclusion The results of the present study demonstrated clinical benefits of adjunctive use of probiotics to SRP in

terms of pocket depth reduction in initial to moderate periodontal disease.
Keywords: probiotics; periodontitis; scaling and root planning

INTRODUCTION

Periodontitis is a chronic destructive inflammatory dis-
ease of the teeth’ supporting tissues caused by a specific
microorganisms or group of microorganisms, character-
ized by a disturbance of homeostatic balance necessary
for an efficient host immune response [1, 2]. Even though
periodontal disease is considered a multifactorial disease,
oral biofilm plays the primary etiological role in the ini-
tial development of periodontitis. The golden standard
of periodontal therapy is removal of etiological factors,
namely oral biofilm. Therefore, the ideal goal of periodon-
tal therapy is decreasing the periodontal pocket depth
(PPD) and clinical attachment level (CAL) [3].

To date, ensuring excellent oral hygiene, frequent
monitoring for progression or recurrence of periodontal
disease and removal of oral biofilm by non-surgical and
surgical treatment are considered conventional treatment
approaches. Despite widespread clinical advantages of
conventional periodontal treatment, it does not always
lead to clinical improvement, especially in patients with

deep periodontal pockets and patients with comorbidities
(diabetes mellitus, obesity, cardiovascular diseases). In
these cases, selective use of antibiotics and antiseptics has
remained the cornerstone of periodontal treatment [4].
Systemic antibiotic therapy is used to enhance the effects
of non-surgical and surgical periodontal treatment and
serves to support the host immune system to eliminate
subgingival pathogens that remain after SRP. However,
antibiotics have many side effects and can cause bacterial
resistance. As a result of these limitations, efforts have
been made to investigate the use of alternatives, such as
probiotics as adjunctive to conventional periodontal treat-
ment [3, 5].

According to the definition of the Food and Agriculture
Organization of the United Nations and the World Health
Organization, probiotics are living microorganisms (so-
called “good” bacteria) that, when applied in adequate
quantities, have beneficial effects on the health of a host
[6]. Probiotics are natural microorganisms that have
great potential in suppressing the reproduction of mi-
croorganisms in the oral biofilm without exhibiting side
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effects. Recent studies demonstrated that probiotics have
a beneficial effect on human health leading to several new
recommendations to encourage the use of probiotics to
improve the immune system, including oral health [7, 8,9].

The effects of probiotics on oral health may be a re-
sult of local and/or systemic action. Indirectly, probiotics
compete with pathogens for essential nutrients; they can
also limit the ability of pathogens to adhere by changing
the pH of the medium. By binding to dental tissues, they
become part of the biofilm and act as a protective coating
for oral tissues against oral diseases. Such biofilm keeps
bacterial pathogens away from oral tissue by filling a space
that could serve as a niche for pathogens in future [1, 10].

Several studies have examined the adjuvant use of pro-
biotics in the treatment of chronic periodontitis [11-16].
Different outcomes have been observed as a result of pro-
biotic therapy, although most studies suggested beneficial
clinical results in the form of decreased PPD, CAL and
bleeding on probing (BOP) [17, 18]. However, a study by
Morales et al. showed that adjuvant use of probiotics in
the treatment of chronic periodontitis does not necessar-
ily lead to an improvement in clinical parameters [11].
Therefore, this randomized placebo-controlled clinical
study aimed to evaluate the effect of application of probi-
otic capsules with Bifidobacterium and Lactobacillus strain
as adjuvants to SRP in the treatment of initial to moderate
forms of periodontal disease, measured by clinical param-
eters (PPD, CAL, BOP).

MATERIAL AND METHODS

The study involved 30 systemically healthy patients, aged
20 to 65 years, with an initial to moderate form of chronic
periodontitis who had at least three natural teeth in each
quadrant, not counting the third molars. Criteria for ex-
clusion from the study were: presence of systemic diseases,
periodontal treatment in the last six months, use of antibi-
otics or probiotics in the last three months, and pregnant
and lactating women. Before the beginning of the study,
all subjects were informed in details about the procedures
required to perform this study and only those who gave
written consent were included in the study.

All patients were randomly assigned to the experimen-
tal group: SRP + probiotic (n = 15) or the control group:
SRP + placebo (n = 15). Initially, all patients underwent
SRP, 7 days prior to the probiotic administration. During
that visit, the patients received instructions on maintain-
ing adequate oral hygiene.

Clinical parameters PPD, CAL and BOP were measured
at the beginning of the study (7 days following SRP) and
on the 60th day (end of study). All clinical measurements
were recorded by one investigator, periodontist (T.A.). At
the same visit, patients received the instructions of how
to use probiotic/placebo capsules. Each patient was given
120 capsules to use twice per day for 60 consecutive days,
precisely after waking up and at bedtime following oral
hygiene. The content of the capsule would be emptied into
10 ml of distilled water and then vigorously shaken into
the oral cavity for 60 seconds, then spit out.

Data were statistically analyzed using one-way ANOVA
in SPSS 19 software (IMB Company, New York, USA). The
Friedman and Mann-Whitney test were used as post hoc
tests for intergroup analysis. The results were presented
as mean and standard deviation. Statistical significance
was set at p < 0.05.

RESULTS

All participants remained until the end of the study and
during the study no adverse events were registered. Thirty
patients participated in the study, 15 in the experimental
group and 15 in the control group. The mean age of the
patients in the experimental group was 44.11 + 4.57 and
43.21 + 5.43 for the control group. The male/female ratio
was approximately the same in both groups. There were
4 smokers in the control group, and 3 in the experimental
group (Table 1).

Table 1. Demographic characteristics
Tabela 1. Demografske karakteristike

CONTROL EXPERIMENTAL
VARIABLE GROUP GROUP p-value
VARIJABLA KONTROLNA | EKSPERIMENTAL- | vrednost p
GRUPA NA GRUPA

Number of patients 15 15 NS
Broj pacijenata Nz
Number of men 3 7 NS
Broj muskaraca NZ
Number of women 7 8 NS
Broj zena NZ
Number of smokers 4 3 NS
Broj pusaca NZ
Years NS
Godine 43.21+5.43 4411 + 4.57 NZ

Significance of the difference between the groups: p < 0.05 is significant (bold), NS
— is not significant
Znacaj razlike izmedu grupa: p < 0,05 je znacajno (podebljano), NZ - nije znacajno

In the control group, PPD at the beginning of therapy
was 3.21 mm and at the end 3.20 mm and this difference
was not statistically significant. The mean value of CAL
was initially 2.84 mm and after two months 2.82 mm and
this difference was not statistically significant. The mean
value of BOP at the beginning of treatment was 58.42%
and at the end 4.13% and this difference were statistically
significant (Table 2). In the experimental group, the PPD
at the beginning of therapy was 3.51 mm and at the end
3.00 mm and this difference was statistically significant.
The mean value of CAL was initially 2.67 mm and after
two months 2.33 mm and this difference was statistically
significant. The mean value of BOP at the beginning of
therapy was 60.72% and at the end 3.48% and this differ-
ence were statistically significant (Table 2).

The results demonstrated that topical application of
probiotic capsules with Bifidobacterium and Lactobacillus
strain as adjuvants to conventional therapy of periodontal
disease lead to a statistically significant decrease in PPD
and CAL values in the experimental group (p < 0.05),
while PPD and CAL values in the control group did not
show statistically significant difference (p > 0.05). A
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Table 2. The comparison of clinical parameters of periodontal disease within and between groups (mean + SD)
Tabela 2. Poredenje klinickih parametara parodontopatije unutar i izmedu grupa (srednja vrednost + SD)

CONTROL GROUP
KONTROLNA GRUPA

EXPERIMENTAL GROUP
EKSPERIMENTALNA GRUPA

Two months
later
Posle dva meseca

At the beginning of
therapy
Na pocetku terapije

p-value

vrednost p

Two months
later
Posle dva meseca

p-value
vrednost p

At the beginning of therapy
Na pocetku terapije

PPD (mm)
DPDZ (mm)

Mean value

Srednja vrednost 321052

3.20 £ 0.46

0.58 3.51+0.52 3.00 + 0.46 0.03*

Mean value of the difference

Srednja vrednost razlike 001 +006

0.51 +0.06

CAL (mm)
NPE(mm)

Mean value

+
Srednja vrednost 284068

2.82 +0.45

0.63 2,67 +0.68 2.33 £ 045 0.01*

Mean value of the difference

+
Srednja vrednost razlike 002023

0.34+0.23

BOP (%)
KPS (%)

Mean value

+
Srednja vrednost °8:42£512

4.13 +3.51

0.02* 60.72 £9.98 3.48 +2.21 0.03*

Mean value of the difference

Srednja vrednost razlike 5429 £ 161

57.24+777

Comparison within the group with the Friedman test (p < 0.05). Significant values are indicated with star.

Intergroup comparison by Mann Whitney test (p < 0.05).
PPD - depth of the periodontal pocket

CAL - level of attachment epithelium

BOP - bleeding during probing

SD - standard deviation

Poredenje unutar grupe korié¢enjem Fridmanovog testa (p < 0,05). Znacajne vrednosti su oznacene zvezdicom.

Poredenje medu grupama pomocu testa Mena i Vitnija (p < 0,05).
DPDZ - dubina parodontalnog dzepa

NPE — nivo pric¢vrsnog epitela

KPS — krvarenje prilikom sondiranja

SD - standardna devijacija

statistically significant difference (decrease) in BOP values
was observed in both groups at the end of the treatment
(Table 2).

DISCUSSION

The results of our study showed the benefits of adju-
vant use of probiotic capsules with Bifidobacterium and
Lactobacillus strain in the treatment of periodontal dis-
ease, measured through clinical parameters: PPD, CAL
and BOP (Table 2).

The growing prevalence of antimicrobial resistance
has encouraged the development of new antimicrobial
therapeutic approaches in the treatment of biofilm-related
oral diseases [17]. Probiotics are living microorganisms
that, when given in adequate amounts, provide a health
benefit to the host by preventing the adhesion of patho-
genic species, inhibiting bacterial growth, modulating the
mucosal immune response, cell proliferation, and improv-
ing intestinal barrier integrity. Probiotic species mainly
belong to the genera Bifidobacterium and Lactobacillus
and are commonly used to treat various diseases of the
gastrointestinal tract, urogenital infections, eczema, and
oropharyngeal infections [19]. The main property of pro-
biotics used in the oral cavity is their ability to adhere
to the surface of oral structures and colonization [20].
Previous research suggested that probiotics cannot replace

destroyed natural flora, but as temporary colonies can help
body by performing the same functions as natural flora,
giving natural flora enough time to recover [21].

Also, several clinical studies have been conducted with
the aim to assess the impact of probiotics in the treatment
of oral diseases. It has been shown that probiotics can
successfully manipulate the microbiological composition
and improve clinical condition of oral diseases such as bad
breath, candidiasis and periodontal disease [4,7,22-27].

The results of this research are in accordance with
the results of the research that examined the activity of
Bifidobacterium lactis HNO19 strain in 41 patients with
chronic periodontitis [17]. All subjects were first given
total disinfection of the mouth and SRP and they were
randomly divided into the two groups: experimental
group (probiotics + SRP) and control group (SRP + pla-
cebo). Clinical follow-up began at the first visit (before
SRP) and then 30 and 90 days of treatment, and in addi-
tion to clinical evaluation (PPD and CAL), immunological
and microbiological tests were performed. Subjects used
probiotic or placebo capsules twice daily for 30 days. The
study showed that after 90 days the clinical parameters
were improved in the experimental group compared to the
control group ie. significantly higher reduction in PPD and
CAL was observed in the group that used probiotics [17].

Similarly, Vicario et al. examined the action of
Lactobacillus reuterilozenge in systemically healthy sub-
jects, non-smokers, with an initial or moderate form of
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periodontitis. Subjects in this double-blind, randomized
clinical study were divided into the two groups, exper-
imental and control. The experimental group took one
lozenge of Lactobacillus reuteri per day for 30 days while
the control group used a placebo. Clinical parameters were
registered at the beginning and 30 days after the beginning
of the treatment. After 30 days, the experimental group
showed a statistically significant decrease in all periodon-
tal parameters monitored in this study (plaque index, BOP,
PPD). The placebo-treated control group showed no statis-
tically significant changes in periodontal parameters [28].

In a study by Ince et al. the use of probiotic capsules
based on Lactobacillus reuteri as adjuvant to SRP in the
treatment of moderate forms of periodontitis showed ex-
cellent results. Subjects used probiotic capsules twice daily
for three weeks. As a result of the use of probiotic capsules,
there was a decrease in the values of clinical parameters
that were monitored: gingival index, plaque index, BOP,
PPD and CAL [18].

Contrary to our results are the findings of Morales et
al. in whose study the use of probiotic capsules based on
Lactobacillus rhamnosus did not lead to a significant re-
duction of clinical parameters (PPD, CAL, plaque index
and BOP). Patients used a placebo or probiotic capsules
once daily for three months [11].

Data obtained in the literature indicated that differ-
ent probiotic cultures, as well as the manner and time
of their application in the treatment of periodontitis, re-
sult in variable outcomes. Despite the literature showing
mostly encouraging results, further research is needed to
elucidate the potential use of probiotics in the prevention
and treatment of periodontitis. A combination of conven-
tional periodontal treatment and probiotics has not yet
been introduced into the protocol for the treatment of
periodontal patients.

CONCLUSION

The use of probiotic capsules as an adjunct to SRP in the
treatment of patients with initial to moderate periodon-
titis lead to statistically significant improvement in the
mean PPD, CAL and BOP values in the observed period of
two months. The use of probiotics could bring additional
clinical benefits to classical periodontal treatment during
the maintenance phase, in terms of reducing PPD, CAL
and BOP. However, more studies with larger number of
patients and longer observation period in order to assess
the ideal method use of probiotics are necessary.
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KRATAK SADRZAJ

Uvod Parodontopatija je hroni¢na inflamatorna bolest prouzrokovana patoloskim mikrorganizmima. Mogu¢i mehanizmi delovanja
probiotika u terapiji parodontopatije zasnivaju se na modifikacijama patogenog potencijala mikrobnog biofilma. Probiotici pomazu
u stimulisanju rasta zdrave flore i time suzbijaju rast i kolonizaciju patoloskih mikroorganizama u toku parodontopatije.

Cilj ove studije je da se proceni klinicki efekat primene probiotickih kapsula sa sojevima Bifidobacterium i Lactobacillus kao adju-
vantima kauzalnoj terapiji parodontopatije (¢is¢enje i poliranje povrsine korena zuba, SRP) u le¢enju pocetnog ili umerenog oblika
hroni¢ne parodontopatije.

Materijal i metode rada Trideset pacijenata sa pocetnim do umerenim oblikom hroni¢ne parodontopatije je regrutovano u ovu
studiju i praceno klini¢ki na pocetku (pre SRP-a) i 60 dana nakon SRP-a. Svi pacijenti su nasumi¢no rasporedeni u eksperimentalnu
grupu: SRP + probiotik (n = 15) ili kontrolnu grupu: SRP + placebo (n = 15). Ispiranje usne duplje rastvorom sa probioti¢kim
kapsulama je vréeno dva puta dnevno tokom uzastopnih 60 dana. Klini¢ki parametri, dubina parodontalnog dzepa (DPDZ), nivo
pripojnog epitela (NPE) i krvarenje prilikom sondiranja (KPS) mereni su na pocetku lecenja i 60. dana. Podaci su statisticki analizirani
uz pomo¢ one-way Anova testa i softvera SPSS 19 (IMB Company, New York, U.S.). Fridmanov test i test Man-Vitni su koristeni kao
post hock testovi za medugrupnu analizu. Statisticka znacajnost je postavljena na p < 0,05.

Rezultati Nakon 60 dana terapije, klini¢ki parametri DPDZ, NPE i KPS bili su znacajno nizi u obe grupe u poredeniju sa pocetnim
vrednostima. U eksperimentalnoj grupi klini¢ki parametri DPDZ, NPE i KPS su se statisticki znacajno smanjili posle 60 dana terapije
u poredenju sa pocetnim merenjima (p < 0,05). U kontrolnoj grupi statisticki znacajno smanjenje posle 60 dana terapije zabelezeno
je samo za parametar KPS, dok za vrednosti DPDZ i NPE nije do$lo do statisti¢ki zna¢ajnog smanjenja (p > 0,05).

Zakljucak Ovo istrazivanje je pokazalo da adjuvantna upotreba probiotika u terapiji hroni¢ne parodontopatije pruza klinicku korist

u smislu smanjenja dubine parodontalnog dzepa, nivoa pripojnog epitela i krvarenja prilikom sondiranja.
Klju¢ne reci: probiotici; parodontopatija; obrada parodontalnog dzepa

UvoD

Parodontopatija je hroni¢na destruktivna inflamatorna bolest
potpornih tkiva zuba uzrokovana specifi¢nim mikroorganiz-
mom ili grupom specifiénih mikroorganizama koji izazivaju
disbiozu, koja se karakteriSe poremecajem homeostatske rav-
noteze neophodne za efikasan imuni odgovor domacina, §to
dovodi do neregulisane upale i gubitka alveolarne kosti [1,2].

Uprkos tome $to se smatra multifaktornom bole$¢u, oralni
biofilm je primarni etioloski faktor nastanka parodontopatije.

Delovanje na primarni etioloski faktor je glavni cilj le¢enja
parodontopatije. Idealan rezultat terapije parodontopatije pred-
stavlja smanjenje dubine parodontalnog dzepa sa smanjenjem
nivoa pripojnog epitela [3].

Razliciti terapijski modaliteti, koji uglavnom ukljucuju save-
te o odrzavanju oralne higijene i nehirursku terapiju (¢i$¢enje
i poliranje povrsine korena zuba) (SRP), hirurska terapijaiu
pojedinim slu¢ajevima selektivna primena antibiotika i anti-
septika do danas su ostali kamen temeljac terapije parodon-
topatije [4].

Uprkos Siroko rasprostranjenim klini¢im prednostima, nehi-
rurska terapija parodontopatije ne dovodi uvek do poboljSanja,
posebno kod pacijenata sa dubokim parodontalnim dzepovima i
pacijenta sa komorbiditetima (dijabetes melitus, gojaznost, kar-
diovaskularne bolesti). U ovim situacijama se adjuvantna pri-
mena antibiotika ili probiotika u terapiji moze pokazati korisna.

Sistemska antibiotska terapija se koristi za pojacanje delo-
vanja nehirurske i hirurske terapije parodontopatije, sluzi kao
podrska imunom sistemu domacina za eliminaciju subgingi-
valnih patogena koji ostaju nakon SRP-a.

Uz SRP, sistemski antibiotici mogu da ponude dodatne
pogodnosti; medutim, antibiotici nisu bezopasni lekovi jer je
njihova primena pracena pojavom nezeljenih efekata i stvara-
njem rezistentnih sojeva mikroorganizama. Kao rezultat ovih
ogranicenja, uloZeni su napori da se istrazi upotreba probiotika
kao druge metode za modulaciju sastava oralnog biofilma u
kombinaciji sa SRP-om [3, 5].

Prema definiciji organizacije za hranu i poljoprivredu
Ujedinjenih naroda te Svetske zdravstvene organizacije, probi-
otici su Zivi mikroorganizmi (tzv.,,dobre” bakterije) koji kada se
primene u adekvatnoj koli¢ini imaju povoljne u¢inke na zdravlje
domacina [6].

Probiotici su prirodni mikroorganizmi koji imaju veliki po-
tencijal u suzbijanju razmnozavanja mikroorganizama u oral-
nom biofilmu bez ispoljavanja neZeljenih efekata.

Nedavne studije su pokazale da probiotici imaju blagotvoran
ucinak na zdravlje ¢oveka, $to dovodi do nekoliko novih pre-
poruka za podsticanje upotrebe probiotika u cilju pobolj$anja
imunog sistema, uklju¢ujuéi i oralno zdravlje (7, 8,9].

Efekti probiotika na oralno zdravlje mogu proisteci iz lo-
kalnog i sistemskog nacina delovanja. Indirektno, probiotici se
takmice sa patogenima za neophodne hranljive sastojke; takode
mogu ograniciti sposobnost adhezije patogena promenom pH
sredine. Vezuju¢i se za dentalna tkiva, postaju deo biofilma i
deluju kao zastitna obloga za oralna tkiva protiv oralnih bolesti.
Takav biofilm dr7i bakterijske patogene dalje od oralnog tkiva
popunjavanjem prostora koji je mogao da posluzi kao nisa za
patogene u buduénosti [1, 10].

Nekoliko studija je ispitivalo adjuvantnu primenu probiotika
u terapiji hroni¢ne parodontopatije [11-16].



Razli¢iti ishodi su primeceni kao rezultati terapije probioti-
cima, mada ve¢ina studija pokazuje pozitivne klinicke rezultate
u vidu smanjenja dubine parodontalnog dzepa (DPDZ), nivoa
pripojnog epitela (NPE) i krvarenja prilikom sondiranja (KPS)
[17,18].

Za razliku od studija koje pokazuju pozitivan efekat primene
probiotika, studija Moralesa i saradnika je pokazala da adjuvan-
tna primena probiotika u terapiji hroni¢ne parodontopatije ne
dovodi uvek do poboljsanja klini¢kih parametara [11].

Stoga je ova randomizirana placebo kontrolisana kli-
ni¢ka studija imala za cilj da proceni klini¢ki efekat (DPDZ,
NPE, KPS) lokalne primene probiotickih kapsula sa sojevima
Bifidobacterium i Lactobacillus kao adjuvantima kauzalnoj te-
rapiji parodontopatije (SRP) u le¢enju pocetnog do umerenog
oblika parodontopatije.

MATERIJAL | METOD RADA

Kriterijumi za ucesce u studiji su bili: da su pacijenti muskog ili
zenskog pola, starosti od 20 do 65 godina, da imaju najmanje tri
prirodna zuba u svakom kvadrantu ne ra¢unajuci tre¢e molare,
da se prethodno nisu lecili od parodontopatije. Kriterijumi za
iskljucenje iz studije su bili: sistemske bolesti, pacijenti koji su
u zadnja tri meseca koristili antibiotike ili probiotike, trudnice
i dojilje.

Pre samog pocetka studije svi ispitanici su bili detaljno infor-
misani o procedurama potrebnim za izvodenje ovog istraZivanja
i samo oni koji su dali pismenu saglasnost su bili ukljuceni u
ovo istrazivanje.

U studiji je ucestvovalo 30 sistemski zdravih pacijenata sa
pocetnim do umerenim oblikom hroni¢ne parodontopatije.

Svi pacijenti su nasumic¢no rasporedeni u eksperimentalnu
grupu: SRP + probiotik (n = 15) ili kontrolnu grupu: SRP +
Placebo (n = 15). Na pocetku, svi pacijenti su podvrgnuti SRP-u.

SRP je izveden sedam dana pre pocetka primene probiotika
ili placeba, kori$¢enjem rucnih i ultrazvu¢nih instrumenata. U
istoj poseti pacijenti su takode dobili i uputstva o odrzavanju
adekvatne oralne higijene.

Klini¢ki parametri DPDZ, NPE i KPS mereni su na pocetku
le¢enja (sedam dana posle SRP-a) i 60. dana (zavrsetak studije).
Sva klinicka merenja su zabeleZena od strane jednog ispitivaca.

Posle registrovanja klinickih parametara (DPDZ, NPE, KPS)
svakom pacijentu je detaljno objagnjen nacin primene probio-
tickih kapsula ili placeba.

Pacijenti su dobili po 120 kapsula koje su koristili odmah
posle obavljanja oralne higijene, dva puta dnevno (posle bude-
nja i pre spavanja).

Sadrzaj kapsule bi ispraznili u 10 ml destilovane vode i zatim
energi¢no muckali usnu duplju 60 sekundi, zatim ispljunuli.
Placebo ili probioti¢ke kapsule sa sojevima Bifidobacterium i
Lactobacillus koris¢ene su tokom uzastopnih 60 dana.

Podaci su statisticki analizirani kori$tenjem one-way
ANOVA testa uz pomo¢ softvera SPSS 19 (IMB Company, New
York, U.S.). Fridmanov i test Man-Vitni kori$¢eni su kao post
hock testovi za medugrupnu analizu. Rezultati su predstavlje-
ni u vidu srednje vrednosti i standardne devijacije. Statisticka
znacajnost je postavljena na p < 0, 05.
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REZULTATI

U studiji je u¢estvovalo 30 pacijenata — 15 u eksperimental-
noj grupi i 15 u kontrolnoj grupi, koja je primala placebo. Svi
ucesnici su ostali u studiji do samog zavr$etka studije i nisu
registrovani nezeljeni dogadaji. Prose¢na starost pacijenata u
eksperimentalnoj grupi je bila 44,11 + 4,57 143,21 £ 5,43 za
kontrolnu grupu. Procenat muskaraca/zena (8/7) bio je pribliz-
no jednak u obe grupe. U kontrolnoj grupi je bilo cetiri pusaca,
dok je u eksperimentalnoj bilo tri (Tabela 1).

U kontrolnoj grupi DPDZ na pocetku terapije je iznosila 3,21
mm, a na kraju 3,20 mm i ova razlika nije bila statisticki zna-
¢ajna. Srednja vrednost NPE je na pocetku iznosila 2,84 mm,
a posle dva meseca 2,82 mm i ova razlika nije bila statisticki
znacajna. Srednja vrednost KPS na pocetku terapije je iznosila
58,42%, a na kraju 4,13% i ova razlika je bila statisticki znacajna
(Tabela 2).

U eksperimentalnoj grupi grupi DPDZ na pocetku terapije
iznosila je 3,51 mm, a na kraju 3,00 mm i ova razlika je bila
statisticki znacajna. Srednja vrednost NPE je na pocetku izno-
sila 2,67 mm, a posle dva meseca 2,33 mm i ova razlika je bila
statisticki znacajna. Srednja vrednost KPS na pocetku terapije je
iznosila 60,72%, a na kraju 3,48% i ova razlika je bila statisticki
znacajna (Tabela 2).

Rezultati istrazivanja su pokazali da lokalna primena pro-
biotickih kapsula sa sojevima Bifidobacterium i Lactobacillus
kao adjuvantima kauzalnoj terapiji parodontopatije dovodi
do statisti¢ki zna¢ajnog smanjenja vrednosti DPDZ i NPE kod
eksperimentalne grupe (p < 0,05), dok se vrednosti DPDZ i
NPE kod kontrolne grupe nisu statisticki znacajno promenile
(p > 0,05). Statisticki znacajno smanjenje vrednosti KPS je pri-
meceno u obe grupe na kraju terapije (Tabela 2).

DISKUSIJA

Ovo istrazivanje je imalo za cilj da proceni klini¢ki efekat lokal-
ne primene probiotickih kapsula sa sojevima Bifidobacterium
i Lactobacillus kao adjuvantima kauzalnoj terapiji parodonto-
patije u le¢enju pocetnog ili umerenog oblika parodontopatije.

Rezultati istrazivanja su pokazali da adjuvantna primena
probioti¢kih kapsula sa sojevima Bifidobacterium i Lactobacillus
moZe imati pozitivan efekat u terapiji parodontopatije, odnosno
da dolazi do smanjenja vrednosti DPDZ, NPE i KPS (Tabela 2).

Rastuca prevalencija antimikrobne rezistencije podstaknula
je razvoj novih antimikrobnih terapijskih pristupa u lec¢enju
oralnih bolesti povezanih sa biofilmom [17].

Probiotici predstavljaju zive mikroorganizme koji kada se
daju u adekvatne koli¢ine pruzaju zdravstvenu korist za doma-
¢ina sprecavanjem adhezije patogenih vrsta, inhibicijom rasta
bakterija, modulacijom imunog odgovora sluznice, Celijske pro-
liferacije i pobolj$anjem integriteta crevne barijere. Probioticke
vrste uglavnom pripadaju rodovima Bifidobacterium i
Lactobacillus i obi¢no se koriste za le¢enje razli¢itih bolesti
gastrointestinalnog trakta, urogenitalnih infekcija, ekcema i
orofaringealnih infekcija [19].

Glavno svojstvo probiotika koji se koriste u usnoj Supljini
je njihova sposobnost adheriranja za povrsinu struktura usne
$upljine i kolonizacija [20].
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Dosadasnja istrazivanja nau¢nika upucuju da probiotici ne
mogu zameniti uni$tenu prirodnu floru, nego kao privremene
kolonije mogu pomo¢i organizmu obavljajudi iste funkcije kao
prirodna flora, daju¢i prirodnoj flori dovoljno vremena da se
oporavi [21].

Na klini¢kom nivou, nekoliko studija je sprovedeno sa ciljem
procene uticaja probiotika u lecenju oralnih oboljenja. Pokazalo
se da probiotici mogu uspesno manipulisati mikrobioloskim
sastavom i poboljsati klinicko stanje kod oralnih oboljenja kao
$to su neugodan zadah, kandidijaza i bolesti parodoncijuma
[4,7,22-27].

Rezultati ovog istrazivanja su u skladu sa rezultatima istra-
zivanja koje su realizovali Invernici i sar. Oni su ispitivali de-
lovanje soja Bifidobacterium lactis HNO19 na 41 pacijentu sa
hroni¢nom parodontopatijom. Svim ispitanicima je prvo izvr-
$ena totalna dezinfekcija usta te SRP. Slu¢ajnim odabirom su
podeljeni su u dve grupe. Eksperimentalna grupa: probiotici
+ SRP i kontrolna grupa: SRP + placebo. Klinicko pracenje za-
pocelo je pri prvoj poseti (pre SRP-a) te zatim 30 i 90 dana
terapije, a osim klini¢ke evaluacije (DPDZ i NPE) vriena su
imunoloska i mikrobioloska ispitivanja. Ispitanici su koristili
kapsule sa probiotikom ili placebom dva puta na dan, kroz 30
dana. IstraZivanje je pokazalo da su nakon 90 dana klinicki pa-
rametri bili pobolj$ani kod eksperimentalne grupe u poredenju
sa kontrolnom grupom. Odnosno, primecena je znacajno veca
redukcija DPDZ i NPE kod grupe koja je koristila probiotik [17].

Rezultati studije $panskih nau¢nika Vikarija i saradnika ta-
kode su u skladu sa ovim nalazima. Oni su ispitivali delovanje
pastila Lactobacillus reuteri kod sistemski zdravih ispitanika,
nepusaca, s pocetnim ili umerenim oblikom parodontopati-
je. Ispitanici su u ovoj, dvostruko slepoj, randomiziranoj kli-
nickoj studiji, bili podeljeni u dve grupe - eksperimentalnu i
kontrolnu. Eksperimentalna grupa je uzimala jednu pastilu
Lactobacillus reuteri na dan tokom 30 dana, dok je kontrolna
koristila placebo. Klinicki parametri su registrovani na pocetku
i30 dana posle pocetka terapije. Eksperimentalna grupa je posle
30 dana pokazala statisticki znacajno smanjenje svih parodon-
toloskih parametara pracenih u ovoj studiji (plak indeks, KPS,

DPDZ). Kontrolna grupa tretirana s placebom nije pokazala
statisti¢ki znacajne promene parodontoloskih parametara [28].
U studiji Ince i saradnika primena probiotickih kapsula na
bazi Lactobacillus reuteri kao adjuvantne mere u terapiji ume-
renih oblika parodontopatije pokazala je odli¢ne rezultate.
Ispitanici su koristili probioticke kapsule dva puta dnevno tri
sedmice. Kao rezultat primene probiotickih kapsula doslo je
do smanjenja vrednosti klini¢kih parametara koje su pratili:
gingivalnog indeksa, plak indeksa, KPS, DPDZ i NPE [18].

U suprotnosti sa nasim rezultatima su saznanja do kojih su
dosli Morales i saradnici, u ¢ijem istrazivanju primena probio-
tickih kapsula na bazi Lactobacillus rhamnosus nije dovela do
znacajnog smanjenja klinickih parametara (DPDZ, NPE, plak
indeks i KPS). Pacijenti su koristili placebo ili probioticke kap-
sule jednom dnevno tri meseca [11].

Podaci do kojih se dolazi u literaturi ukazuju na ¢injenicu
da odabir razli¢itih probioti¢kih kultura kao i nacin i vreme
njihove primene u terapiji parodontopatije rezultiraju prome-
njivim rezultatima.

Uprkos tome $to literatura pokazuje uglavnom ohrabrujuce
rezultate, potrebna su dodatna istrazivanja kako bi se rasvetlila
moguca upotreba probiotika u prevenciji i le¢enju parodontopa-
tije. Jo$ uvek kombinacija mehanicke terapije (SRP) i probiotika
nije uvedena u protokol za le¢enje parodontoloskih pacijenata.

ZAKLJUCAK

U skladu sa ogranic¢enjima ove studije mozemo da zakljuci-
mo da adjuvantna upotreba probiotickih kapsula kao dodatak
SRP-u u lec¢enju pacijenata sa pocetnim do umerenim oblikom
parodontopatije dovodi do statisticki znacajnog poboljsanja
prose¢nih vrednosti DPDZ, NPE i KPS tokom dvomese¢nog
pracenja. Upotreba probiotika mogla bi doneti dodatne klinicke
prednosti klasi¢noj terapiji parodontopatije tokom faze odrza-
vanja, u smislu smanjenja DPDZ, NPE i KPS, ali je za potvrdu
potrebno vise studija sa ve¢im brojem pacijenata i duze pracenje
ovih rezultata za procenu idealnog na¢ina primene probiotika.
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SUMMARY

Introduction Adequate radiopacity of endodontic sealers allows radiographic visualization, assessment of root canal
filling quality and its clinical follow-up after obturation. The aim of our study was to evaluate the radiopacity of Bio-
Root RCS, MTA Fillapex, Bioceramic Root Canal Sealer, GuttaFlow Bioseal in comparison to AH Plus sealer, as a gold
standard in clinical practice.

Material and methods Sealer specimens, 2 mm thick and 5 mm in diameter, were radiographed with an aluminum
stepwedge using digital imaging system. Radiographic densities of the specimens were shown as mean greyscale values
(Adobe Photoshop CS4 software) and expressed as mmAl/mm of the material. ANOVA with a post hoc Tukey test
was used, significance was set at 0.05.

Results Differences in radiopacity between tested endodontic sealers were statistically significant except the difference
between BioRoot RCS and GuttaFlow Bioseal.

Conclusion Radiopacities of all evaluated calcium silicate-based sealers were higher than minimal values recommended
by standards. AH Plus sealer had the highest radiopacity, while calcium silicate-based sealers showed lower values,
from BioRoot RCS, followed by GuttaFlow Bioseal, to MTA Fillapex, in descending order, and Bioceramic Root Canal
Sealer with the lowest values.

Keywords: radiopacity; calcium silicate; root canal sealer

INTRODUCTION

Obturation, that follows adequate cleaning and shaping of
the root canal, should seal the canal apically and laterally
and prevent potentional microleakage, avoiding possible
reinfection. Root canal filling consists of solid gutta-per-
cha cone and endodontic sealer that fills spaces between
gutta-percha and dentin walls of the root canal [1].

Since root canal sealer is in contact with periapical
tissues its biological properties should be favorable for
reparation/regeneration proceses in alveolar bone, ce-
mentum or periodontal ligament. Calcium silicate-based
sealers have bioactive properties related to ions release
and hydroxyapatite crystals formation on their surface
after contact with phosphate containing body fluids [2].
Calcium hydroxide formed during calcium silicate mate-
rials hydration results in high pH that changes alkalinity
in the adjacent promoting healing, hard tissue formation
and interference with osteoclastic activity [3]. These mate-
rials show antimicrobial activity through neutralization of
lipopolysaccharides that are present in the membrane of
gram-negative bacteria and through irreversible reaction
with bacterial enzymes [4, 5].

In order to assess endodontic filling quality and fol-
low-up its long-term efficiency, endodontic materials
should have sufficient radiopacity. Namelly, radiopacity

enables clear distinction between endodontic filling and
surrounding dental and periapical tissues [6]. Adequate
radiopacity of endodontic materials allows radiographic
visualization of voids in the canal obturation that can be
formed by air bubbles entrapment during the mixing of
two-component sealers or during gutta-percha cones in-
sertion in the canal [7]. On the other hand, empty spaces
in endodontic filling cause inadequate seal and could be
created by sealer dissolution. These voids are difficult to
spot and could, particularly, be masked by strong radi-
opacity of obturation materials [8].

New calcium silicate-based sealers became available
on the market but independent research on some of their
physical properties are still lacking. On the other hand,
there are discrepancies in results of studies examining
radiopacity of calcium silicate-based sealers that prob-
ably could be explained by differences in experimental
designs used [9, 10]. In order to obtain evidence-based
recomendations for clinical practice it is important to
perform scientific research on newly developed sealers
and compare them with currently widely used materials.

The aim of our study was to evaluate radiopacities of
calcium silicate-based sealers BioRoot RCS, MTA Fillapex,
Bioceramic Root Canal Sealer and GuttaFlow Bioseal in
comparison to AH Plus sealer that is a gold standard in
clinical practice.

Address for correspondence: Bojan DZELETOVIC, Rankeova 4, 11000 Belgrade, Serbia; dzeletovichojan6@gmail.com
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Table 1. Sealers, manufacturers and composition of the tested materials

Tabela 1. Naziv paste, proizvodac i sastav

Sealer Manufacturer Composition
BioRoot RCS Septodont, Saint Powder: tricalcium silicate, zirconium oxide and excipients
Maur-des-Fosses, France | Liquid: aqueous solution of calcium chloride and excipients
Prasak: trikalcijum-silikat, cirkonijum-oksid i pomo¢ne supstance
Tecnost: vodeni rastvor kalcijum-hlorida i pomo¢nih supstanci
MTA Fillapex Angelus, Londrina, Brazil | Base paste: salicylate resin, natural resin, calcium

pigmenti

tungstate, nanoparticulated silica, pigments

Catalyst paste: diluting resin, mineral trioxide

aggregate, nanoparticulated silica, pigments

Osnovna pasta: salicilatna smola, prirodna smola, kalcijum-volframat, nanocestice silicijum-dioksida,

Katalizatorska pasta: smola za razredivanje, mineralni trioksid

Bioceramic Root SSWhite,
Canal Sealer Lakewood, New Jersey,
USA

pigmenti

Base paste: salicylate resin, natural resin, calcium

tungstate, nanoparticulated silica, pigments

Catalyst paste: diluting resin, mineral trioxide

aggregate, nanoparticulated silica, pigments

Osnovna pasta: salicilatna smola, prirodna smola, kalcijum-volframat, nanocestice silicijum-dioksida,

Katalizatorska pasta: smola za razredivanje, mineralni trioksid

Colténe/Whaledent,
Langenau, Germany

GuttaFlow Bioseal

Gutta-percha powder, polydimethylsiloxane, platinum
catalyst, zirconium dioxide, silver (preservative),

coloring, bioactive glass ceramic

Prah gutaperke, polidimetilsiloksan,

katalizator platine, cirkonijum-dioksid, srebro (konzervans),
boje, bioaktivna staklokeramika

AH Plus Dentsply, Paste A: Bisphenol epoxy resin—-A, Bisphenol epoxy resin—F, calcium tungstate, zirconium oxide, silica,
DeTrey GmbH, iron oxide pigments
Konstanz, Paste B: Dibenzyldiamine, aminodiamantana, tricyclodecane-diamine, calcium tungstate, zirconium
Germany oxide, silica, silicone oil
Pasta A: bisfenol-epoksidna smola-A, bisfenol-epoksidna smola-F, kalcijum-volframat, cirkonijum-oksid,
silicijumdioksid, gvozde-oksidni pigmenti
Pasta B: dibenzildiamin, aminodiamantana, triciklodekan-diamin, kalcijum-volframat, cirkonijum-
oksid, silicijum-dioksid, silikonsko ulje
MATERIAL AND METHODS corresponding radiographic density was plotted with the

The following materials were evaluated in the study:
BioRoot RCS (Septodont, St Maur-des-Fosses, France),
MTA Fillapex (Angelus, Londrina, Brazil), Bioceramic
Root Canal Sealer (SS White, New Jersey, USA), GuttaFlow
Bioseal (Coltene Whaledent, Langenau, Germany) and AH
Plus (Dentsply DeTrey Gmbh, Konstanz, Germany) (Table
1). Endodontic sealers were mixed according to the man-
ufacturers instructions and placed in teflon molds, 2 mm
thick and 5 mm in diameter. Specimens were placed in
an incubator at 37°C and 95% relative humidity and fol-
lowing complete setting, thickness of the specimens was
checked using a digital caliper. If necessary, specimens
were ground wet with carbide paper (P600) to reach the
thickness of 2+0.1 mm.

Three specimens of each sealer were radiographed with
an aluminum stepwedge (99.6 % pure, 10 mm thickness,
in steps of 1 mm each) using a Radiovisiography (RVG-
4) CCD-based digital sensor (Trophy Radiology, Cedex,
France). X-ray generator (Trophy Radiology) operating
at 70 kVp and 7 mA was used with a source-to-object
distance of 30 cm and exposure of 0.07 s. Radiographic
densities of the specimens were expressed as mean
greyscale values using Adobe Photoshop CS4 software
(Adobe Systems, San Hose, CA). Each sealer specimen
was read three times as well as each step of the alumi-
num stepwedge. Regions containing iregularities such as
air bubbles were avoided. For radiopacity determination,
graph for the logarithm of aluminum thickness versus the

best-fitting logarithmic trend line. After that, the radio-
graphic density of the material was used to calculate the
radiopacity from the graph. Radiopacities were expressed
as mmAl/mm of the material (mmAl).

The normality of data distribution was tested by
Kolmogorov—-Smirnov test. Analysis of variance (ANOVA)
with a post hoc Tukey test was used for comparison of the
differences between the sealers. We used SPSS 16.0 for
Windows (SPSS Inc., Chiago, IL, USA) statistical program
for all analyzes and significance was set at 0.05.

RESULTS

Figure 1 shows digital radiograph of GuttaFlow Bioseal
and aluminium stepwedge. Table 2 shows mean values
and standard deviations of the radiopacities of investigat-
ed endodontic sealers in millimetres of aluminium (mm
Al). The highest average radiopacity was observed for
AH Plus paste (11.22 mmAl), followed by decreasing val-
ues: BioRoot RCS (8.32 mmAl), GuttaFlow Bioseal (7.64
mmAl), MTA Fillapex (5.58 mmAl), while the lowest val-
ues were shown for Bioceramic Root Canal Sealer paste
(3.4 mmAl). The statistical analysis revealed significant
difference in mean radiopacity between MTA Fillapex and
all other sealers, Bioceramic Root Canal Sealer and all
other sealers, as well as GuttaFlow Bioseal and all other
sealers. There was no significant difference only between
BioRoot RCS and GuttaFlow Bioseal.



Figure 1. Digital radiographic image of GuttaFlow Bioseal and al-
uminium stepwedge

Slika 1. Digitalni radiogram paste GuttaFlow Bioseal i aluminijum-
skog etalona

Table 2. Radiopacity values of calcium silicate-based endodontic
sealers, expressed in millimetres of aluminium equivalent

Tabela 2. Vrednosti rendgenkontrastnosti kalcijum-silikatnih pasta
izrazene u ekvivalentnim milimetrima aluminijuma

Calci.um si!iFate—based sealers Radfl{ZE?ngI;};éE,TQL)SET;i: Ai.l)SD)
Kalcijum silikatne paste el s 55
BioRoot RCS 832+07

MTA Fillapex 5.58 £ 0.37
Bioceramic Root Canal Sealer 3.4+025

GuttaFlow Bioseal 7.64 £ 0.5

AH Plus 11.22 £ 0.43
DISCUSSION

It is established by International Organization for
Standardization (ISO) that the root canal sealers, at a
thickness of 1 mm, should have a radiopacity equivalent
to at least 3 mm of aluminum. All endodontic sealers
evaluated in our study had a greater radiopacity than the
minimum recommended by the ISO specified standards.
Although the examined sealers are calcium silicate-based,
significant differences in radiopacity, observed in this
study, could be the consequence of type and percentage
of radiopacifying agents in these materials.

Namelly, it was found by Duarte et al. in 2009 that
different radiopacifiers had decreasing radiopacity: bis-
muth oxide, lead oxide, bismuth subnitrate, iodoform,
zirconium oxide, bismuth carbonate, calcium tungstate,
barium sulphate, and zinc oxide [11]. Bioceramic Root
Canal Sealer and MTA Fillapex have calcium tungstate
as opacifying agent and that could be the reason for their
lower radiopacity in comparison to other sealers [11].0n
the other hand, BioRoot RCS and AH plus contain zirconi-
um oxide in its composition that increases their radiopac-
ity more [11]. GuttaFlow Bioseal has several components
that increase its radiopacity: zirconium dioxide, silver and

Stomatoloski glasnik Srbije. 2021,68(4):189-196

gutta-percha [12]. Beside zirconium oxide, AH plus con-
tains calcium tungstate and iron oxide which contribute to
the highest raiopacity value obsearved for this sealer [13].

Scientific literature showed large variety of radiopac-
ity values reported for calcium silicate-based sealers
evaluated in the present study. Radiopacity of BioRoot
RCS ranged from 5.2 to 8.3 mmAl [14, 13], while values
reported for GuttaFlow Bioseal were between 3.94 and
7.44 mmAl [15, 16]. Results for MTA Fillapex reported
in previous studies ranged from 3.01 to 9.4 mmAl [17,
18]. It is important that the composition of MTA Fillapex
was changed by the manufacturer and instead of bismuth
oxide calcium tungstate was added as radiopacifying
agent which further complicated comparisons between
studies [19]. Bioceramic Root Canal Sealer is a product
relatively recently introduced and we found no data in
literature regarding its radiopacity, so it was not possi-
ble to compare our results with the ones from previous
examinations. Epoxy-based sealer AH Plus was a control
material in the majority of studies on sealers and showed
significant variability in radiopacity values, from 5.9 to
18.4 mmAl [13,20].

This diversity in experimental results could partially
be explained by various methodological approaches and
different radiographic systems, conventional or digital,
used in mentioned studies [9]. Namelly, according to in-
ternational standards for radiopacity of endodontic seal-
ers radiographic visualization must be obtained through
chemical processes of conventional radiographic film de-
veloping, fixation, rinsing and drying. All these procedures
may negatively interfere with radiographic image quality
and are time consuming [21]. In order to minimize the
influence of radiographic film processing and X-ray ex-
posure conditions on measurement accuracy, aluminium
wedge, which is chosen as a reference since aluminum
roentgenographic contrast is very similar to dentin, is ra-
diographed on the same film with examined samples [22].
After film processing, the amount of light transmitted by
the sample image should be measured using an optical
densitometer and translated in thickness of aluminum
step-wedge image that transmits equivalent amount of
light. On the other hand, as digital radiography became
more widely used in dental practice, this motivated new
examinations on radiopacity of dental materials based on
digital systems [23].

Wide adoption of digital radiography systems made
them more clinically relevant than conventional film radi-
ography. As well, computer-based digital image processing
and analysis make data acquisition easier, excludes errors
with film processing and uses lower radiation dose since
digital sensors are more sensitive than conventional films
[24]. Having in mind widespread usage and advantages
of digital radiography over film some authors proposed
that new, modified protocols should be revised by stan-
dardization organizations [25, 26].

Different examinations on radiopacity of endodontic
materials comparing conventional and digital radiography
demonstrated that the choice of imaging system might
significantly affect radiopacity measurements [27, 28].
In these studies, the authors concluded that it is difficult
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to compare their results with the results of other studies
due to different methodological approaches to radiopacity
measurement. This suggests that when obtaining radi-
opacity values for different endodontic sealers it would
be important to use the same experimental design and
radiographic system in order to reliably compare them.
It is interesting that radiopacity values for BioRoot RCS
were very close to our results in previous studies (7.96
and 8.3 mmAl) which, similarly to our study, used digital
radiography systems [13, 29]. Likewise, our findings for
GuttaFlow Bioseal were quite consistent with radiopacities
reported in two studies (7.02 and 7.44 mmAl) that also
used similar digital radiography systems [15, 30].
Another possible cause for various radiopacity values
of endodontic sealers reported in literature could be the
variations in the ratio of components of two-component
endodontic sealers, during its preparation, that could sub-
stantially alter materials properties [31]. This was shown
for different physicochemical properties such as setting
time, flow, solubility or radiopacity values, even when used
methodology was the same [31]. Similarly, the authors who
evaluated radiopacity of endodontic materials assumed
that the manipulation with the material during the mix-
ing process could be the reason for observed diversity of
results [32]. Additionally, it was shown that the quantity
of radio-opacifiers could be different in two ends of the
packing tube, and that the radiopacifying agent could be
deposited at the lower end, while the upper portions of the
tube could present lower quantity of radio-opacifier [33].

CONCLUSION

Endodontic sealers examined in the present study showed
different radiopacity values that could be the consequence
of type and amount of radiopacifying agents in its com-
position. AH Plus sealer had the highest radiopacity, while
calcium silicate-based sealers showed lower values, from
BioRoot RCS, followed by GuttaFlow Bioseal, to MTA
Fillapex, in descending order, and Bioceramic Root Canal
Sealer with the lowest values.
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Ispitivanje rendgenkontrastnosti kalcijum-silikatnih pasta
digitalnim radiografisanjem

Bojan Dzeletovi¢, Ivana Bosnjak, Dorde Antonijevi¢, Jovan Badnjar, Zoran Petrov, Vanja Opaci¢-Gali¢
Univerzitet u Beogradu, Stomatoloski fakultet, Klinika za bolesti zuba i endodonciju, Beograd, Srbija

KRATAK SADRZAJ

Uvod Adekvatna rendgenkontrastnost pasta za punjenje kanala korena omogucava radiografsku vizuelizaciju, procenu kvaliteta
kanalnog punjenja i klinicko pracenje nakon opturacije.

Cilj ovog rada je bio da se ispita rendgenkontrastnost pasta BioRoot RCS, MTA Fillapex, Bioceramic Root Canal Sealer, GuttaFlow
Bioseal i da se uporede sa rendgenkontrastno$c¢u paste AH Plus, koja se smatra zlatnim standardom u klinickoj praksi.

Materijal i metode Uzorci pasta promera 5 mm i debljine 2 mm radiografisani su, zajedno sa stepenicastim etalonom, digitalnim
radiografskim sistemom. Radiografske gustine uzoraka, prikazane kao srednje vrednosti tona sivo-bele skale (Adobe Photoshop
CS4), izrazene su u mm Al/mm materijala. Koris¢ena je jednofaktorska analiza varijanse sa testom Tukey post hoc i nivoom zna-
¢ajnosti od 0,05.

Rezultati Razlike u rendgenkontrastnosti su bile statisticki znacajne izmedu svih ispitivanih pasta osim izmedu BioRoot RCS i
GuttaFlow Bioseal.

Zakljucak Rendgenkontrastnost svih ispitivanih pasta je bila ve¢a od minimuma propisanog standardom. Najvecu rendgenkontra-
stnost imala je pasta AH Plus, dok su kalcijum-silikatne paste pokazale manje vrednosti, po opadaju¢em redosledu od BioRoot RCS,

preko GuttaFlow Bioseal, zatim MTA Fillapex i Bioceramic Root Canal Sealer, kod koje su uo¢ene najmanje vrednosti.
Kljucne reci: rendgenkontrastnost; kalcijum-silikati; pasta za punjenje kanala

UvoD

Opturacija, koja sledi posle adekvatnog ¢iS¢enja i oblikovanja
kanala korena, treba da omoguc¢i apeksno i lateralno zaptivanje
kanala i prevenciju moguceg mikrocurenja, ¢ime bi se sprecila
moguca reinfekcija. Kanalno punjenje se sastoji od gutaperka
poena i paste za punjenje kanala, koja popunjava prostor izme-
du gutaperke i dentinskog zida kanala korena [1].

S obzirom na to da je pasta za punjenje kanala u kontaktu
sa periapikalnim tkivom, njegova bioloska svojstva bi trebalo
da omoguce stimulaciju reparatornih/regeneracionih proce-
sa u alveolarnoj kosti, cementu i periodontalnom ligamentu.
Kalcijum-silikatne paste imaju bioaktivna svojstva koja se ve-
zuju za oslobadanje jona i formiranje kristala hidroksiapatita
na njihovoj povrsini nakon kontakta sa tkivnim te¢nostima
bogatim fosfatima [2]. Kalcijum-hidroksid, koji nastaje hidra-
tacijom kalcijum-silikatnih materijala, dovodi do povec¢anja pH
vrednosti, ¢cime se povecava alkalnost u okolnim tkivima, $to
stimuli$e zarastanje, formaciju tvrdih tkiva i smanjenje osteo-
klastne aktivnosti [3]. Antimikrobna aktivnost ovih materijala
se ostvaruje neutralizacijom lipopolisaharida prisutnih u mem-
brani gram-negativnih bakterija i ireverzibilnom reakcijom sa
bakterijskim enzimima [4, 5].

Da bi se procenio kvalitet kanalnog punjenja i pratio uspeh
endodontske terapije, endodontski materijali bi trebalo da imaju
odgovarajucu rendgenkontrastnost. Naime, rendgenkontras-
tnost omogucava jasno razlikovanje endodontskog materijala
od okolnih zubnih i periapikalnih tkiva [6]. Adekvatna rendgen-
kontrastnost endodontskih materijala omogucava vizuelizaciju
pora u kanalnom punjenju, koje mogu nastati kao posledica
mes$anja dvokomponentnih pasta ili tokom unosenja gutaperka
poena u kanal [7]. Sa druge strane, nepopunjeni prostori unutar
kanalnog punjenja uzrokuju neadekvatnu hermeti¢nost i mogu
biti posledica rastvaranja paste. Ovi prostori se teSko uocavaju
i mogu biti zamaskirani narocito kod pasta sa izrazitom rend-
genkontrastno$c¢u [8].

Na trziStu su se pojavile nove kalcijum-silikatne paste, ali
u literaturi jo$ uvek nedostaju nezavisna istrazivanja o svim
njihovim fizickim svojstvima. Takode, postoji neusaglagenost u
rezultatima studija koje su ispitivale rendgenkontrastnost kalci-
jum-silikatnih pasta, $to je najverovatnije posledica kori$¢enja
razlicitih eksperimentalnih modela [9, 10]. Da bismo dobili, na
dokazima zasnovane, preporuke za klinicku praksu, vazno je
sprovesti naucna ispitivanja novih endodontskih pasta i upore-
diti ih sa materijalima koji su ve¢ u $irokoj upotrebi.

Cilj ovog rada je bio da se ispita rendgenkontrastnost kal-
cijum-silikatnih pasta BioRoot RCS, MTA Fillapex, Bioceramic
Root Canal Sealer i GuttaFlow Bioseal i uporedi sa rendgen-
kontrastnos¢u paste AH Plus, koja je zlatni standard u klinickoj
praksi.

MATERIJAL | METOD

U ovoj studiji su kori§¢ene sledece paste: BioRoot RCS
(Septodont, St Maur-des-Fosses, Francuska), MTA Fillapex
(Angelus, Londrina, Brazil), Bioceramic Root Canal Sealer
(SS White, Nju Dzerzi, SAD), GuttaFlow Bioseal (Coltene
Whaledent, Langenau, Nemacka) i AH Plus (Dentsply DeTrey
Gmbh, Konstanz, Nemacka) (Tabela 1). Paste su zamegane pre-
ma uputstvu proizvodaca i ulivene u teflonske kalupe debljine
2 mm, promera 5 mm. Uzorci su inkubirani na 37° C195% rela-
tivne vlaznosti do potpunog vezivanja pasta. Debljina uzoraka je
proverena digitalnim mikrometrom i ukoliko je bilo potrebno,
oni su polirani abrazivnim papirom (P600) da bi se osigurala
ujednacena debljina od 2 £ 0,1 mm.

0d svake paste napravljena su po tri uzorka koji su radio-
grafisani zajedno sa aluminijumskim etalonom (¢istoce 99,6%,
10 stepenika debljine od po 1 mm) radiovizijskim sistemom
(RVG-4) sa CCD digitalnim senzorom (Trophy Radiology,
Cedex, Francuska). Kori$¢en je radiografski aparat (Trophy
Radiology) koji je radio na 70 kVp i 7 mA, sa rastojanjem od



objekta radiografisanja 30 cm i vremenom ekspozicije od 0,07
s. Radiografska gustina uzoraka je izraZzena srednjim vredno-
stima tona sivo-bele skale kori§¢enjem programskog paketa
Adobe Photoshop CS4 (Adobe Systems, San Hose, Kalifornija).
Merenja su ponavljana tri puta za svaki uzorak i za svaki ste-
penik aluminijumskog etalona. Delovi uzoraka na kojima su
uocene nepravilnosti, kao $§to su mehurié¢i vazduha, nisu bili
podvrgnuti merenju. Za odredivanje rendgenkontrastnosti
napravljen je grafikon logaritamske zavisnosti debljine alumi-
nijuma od tona sivo-bele skale. Zatim su radiografske gustine
materijala kori$c¢ene za odredivanje rendgenkontrastnosti sa
grafikona. Rendgenkontrastnost je bila izraZena u mmAl/mm
materijala (mmaAl).

Normalnost distribucije podataka ispitana je testom
Kolmogorov-Smirnov. Uradena je jednofaktorska analiza va-
rijanse sa testom Tukey post hoc za poredenje razlika medu
silerima. Statisticka analiza je uradena u programskom paketu
SPSS 16.0 za Windows (SPSS Inc., Chiago, IL, SAD), nivo zna-
¢ajnosti je bio a = 0,05.

REZULTATI

Na Slici 1 prikazan je digitalni radiogaram paste GuttaFlow
Bioseal i stepenicastog etalona. U Tabeli 2 su prikazane srednje
vrednosti i standardne devijacije rendgenkontrastnosti ispiti-
vanih pasta u milimetrima aluminijuma (mm Al). Najveca pro-
se¢na rendgenkontrastnost uo¢ena je kod AH Plus paste (11,22
mmAl),a zatim, po opadaju¢im vrednostima: BioRoot RCS (8,32
mmAl), GuttaFlow Bioseal (7,64 mmAl), MTA Fillapex (5,58
mmAl), dok je najmanje vrednosti pokazala pasta Bioceramic
Root Canal Sealer (3,4 mmAl). Statisti¢ka analiza je pokazala
znacajne razlike u vrednostima rendgenkontrastnosti izmedu
MTA Fillapex i svih ostalih pasta, zatim Bioceramic Root Canal
Sealer i svih ostalih pasta, kao 1 GuttaFlow Bioseal i svih ostalih
pasta. Jedino izmedu pasta BioRoot RCS i GuttaFlow Bioseal
nije bilo znacajne razlike.

DISKUSIJA

Medunarodna organizacija za standardizaciju (ISO) propisala
je da bi paste za punjenje kanala korena, pri debljini od 1 mm,
trebalo da imaju rendgenkontrastnost ekvivalentnu debljini
od minimalno 3 mm aluminijuma. Sve paste testirane u ovoj
studiji ostvarile su rendgenkontrastnost ve¢u od standardom
propisane. Iako su sve ispitivane paste na bazi kalcijum-silikata,
znacajne medusobne razlike u rendgenkontrastnosti uocene u
ovoj studiji mogu biti posledica vrste i procentualne zastuplje-
nosti rendgenkontrastnog sredstva u ovim materijalima.
Naime, Duarte i sar. 2009. su utvrdili da razli¢ita rendgen-
kontrastna sredstva imaju opadajucu rendgenkontrastnost:
bizmut-oksid, olovo-oksid, bizmut-subnitrat, jodoform, cirkoni-
jum-oksid, bizmut-karbonat, kalcijum-tungstat, barijum-sulfat
i cink-oksid [11]. Bioceramic Root Canal Sealer i MTA Fillapex
kao rendgenkontrastna sredstva imaju kalcijum-tungstat, $to
moze biti uzrok njihove nize rendgenkontrastnosti u odnosu na
ostale paste [11]. Sa druge strane, BioRoot RCS i AH Plus sadrze
cirkonijum- oksid u svom sastavu, koji uslovljava ve¢u rendgen-
kontrastnost [11]. Pasta GuttaFlow Bioseal ima vi$e komponenti
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koje povecavaju njenu rendgenkontrastnost: cirkonijum- diok-
sid, srebro i gutaperka [12]. AH Plus, pored cirkonijum-oksida,
sadrzi i kalcijum- tungstat i fero-oksid, koji dodatno doprinose
najvecoj rendgenkontrastnosti zabelezenoj kod ove paste [13].

U literaturi se nailazi na razli¢ite vrednosti rendgenkontra-
stnosti za kalcijum-silikatne paste koje su predmet ovog istra-
zivanja. Rendgenkontrastnost BioRoot RCS varira od 5,2 do
8,3 mmAl [14, 13], dok se vrednosti zabeleZene za GuttaFlow
Bioseal kre¢u od 3,94 do 7,44 mmAl [15, 16]. Vrednosti za pa-
stu MTA Fillapex u prethodnim studijama krec¢u se od 3,01 do
9,4 mmAl [17, 18]. Vazno je naglasiti da je proizvoda¢ menjao
sastav paste MTA Fillapex, tako $to je bizmut-oksid zamenjen
kacijum-tungstatom, $to dodatno usloznjava poredenje medu
studijama [19]. Kako je Bioceramic Root Canal Sealer relativno
nov proizvod na trzistu, u literaturi nismo pronasli podatke
koji se ti¢u njegove rendgenkontrastnosti, pa nije bilo mogu-
¢e uporediti nase sa rezultatima drugih istrazivanja. U vecini
studija o endodontskim pastama, AH Plus pasta, na bazi epoksi
smole, bila je kontrolni materijal i pokazala izrazenu varija-
bilnost u vrednostima rendgenkontrastnosti od 5,9 do 18,4
mmAl [20, 13].

Varijabilnost navedenih rezultata se delimi¢no moze obja-
sniti razli¢itim metodoloskim pristupima i razli¢itim radiograf-
skim sistemima, konvencionalnim ili digitalnim, koji su korisce-
ni u pomenutim studijama [9]. Naime, prema medunarodnom
standardu za rendgenkontrastnost pasta za punjenje kanala,
ispitivanje radiografske vizuelizacije ostvaruje se hemijskim
procesom razvijanja, fiksacije, ispiranja i susenja konvencional-
nog rendgen filma. Sve ove procedure mogu negativno uticati
na kvalitet rendgen filma i vremenski su zahtevne [21]. Da bi se
umanjio uticaj procesa razvijanja filma i uslova radiografisanja
na preciznost merenja, na istom filmu sa uzorkom radiografi-
$e se i aluminijumski etalon, koji je izabran kao referentan jer
aluminijum ima sli¢nu rendgenkontrastnost kao dentin [22].
Nakon razvijanja filma potrebno je optickim denzitometrom
meriti koli¢inu svetlosti koju propusti film i prevesti je u deblji-
nu aluminijuma koja na filmu propusti istu koli¢inu svetlosti. Sa
druge strane, sve ve¢a upotreba digitalne radiografije u klini¢koj
praksi pokrenula je nova istrazivanja rendgenkontrastnosti sto-
matoloskih materijala uz upotrebu digitalizovanih sistema [23].

Siroka upotreba ovih sistema ih je naéinila i klinicki rele-
vantnijim u odnosu na konvencionalnu radiografiju. Takode,
kompjuterska obrada i analiza digitalne slike omogucavaju da
se lakse dode do podataka, iskljucuje greske koje se vezuju za
razvijanje filmova i koristi manje doze zracenja, s obzirom na
[24]. Imajuéi u vidu Siroku rasprostranjenost i prednosti digi-
talne radiografije u odnosu na konvencionalnu, neki autori su
smatrali da bi trebalo usvojiti nove, modifikovane protokole od
strane organizacija za standardizaciju [25, 26].

Razli¢ita istrazivanja o rendgenkontrastnosti endodontskih
materijala, poredeci konvencionalnu i digitalnu metodu, po-
kazala su da izbor metode za radiografisanje moze znacajno
uticati na dobijene vrednosti rendgenkontrastnosti [27, 28]. U
ovim istrazivanjima autori su zakljucili da je teSko porediti nji-
hove rezultate sa rezultatima drugih studija zbog razli¢itih me-
todoloskih pristupa merenju rendgenkontrastnosti. Ovo dalje
implicira da je pri odredivanju rendgenkontrastnosti razli¢itih
pasta za punjenje kanala vazno da se primeni isti eksperimen-
talni dizajn studije i isti radiografski sistem da bi rezultati bili
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uporedivi. Interesantno je to je u prethodnim studijama koje
su, sli¢no nasoj, koristile digitalne radiografske sisteme, BioRoot
RCS pasta imala sli¢ne vrednosti rendgenkontrastnosti (7,96 i
8,3 mmAl) [29, 13]. Takode su rezultati rendgenkontrastnosti
za GuttaFlow Bioseal u naem istrazivanju saglasni sa rezulta-
tima iz dve studije (7,02 i 7,44 mmAl) koje su koristile digitalne
radiografske sisteme sli¢ne nasim [30, 15].

Drugi moguci uzrok za veliki raspon u vrednostima ren-
dgenkontrastnosti pasta za punjenje kanala korena opisan u
literaturi mogle bi biti varijacije u odnosu pojedina¢nih kom-
ponenti dvokomponentnih pasta, tokom njihove pripreme, koje
mogu znac¢ajno da promene svojstva materijala [31]. Ovo je po-
kazano za razli¢ita fizicko-hemijska svojstva, kao $to su vreme
vezivanja, tecljivost, rastvorljivost ili rendgenkontrastnost, ¢ak
i kada je koris¢ena ista metodologija [30, 32]. Isto tako, autori
koji su ispitivali rendgenkontrastnost endodontskih materi-
jala smatrali su da manipulacija materijalom tokom procesa
mes$anja moze uzrokovati razlike u rezultatima [33]. Takode je
pokazano da koli¢ina rendgenkontrastnog sredstva moze biti
razli¢ita na dva kraja tube sa endodontskom pastom, kao i da
se rendgenkontrastno sredstvo moze nataloziti na donjem kraju

tube, dok gornji delovi mogu sadrzati manju koli¢inu rendgen-
kontrastnog sredstva [32].

ZAKLJUCAK

Paste za punjenje kanala korena ispitane u ovoj studiji pokaza-
le su razlicite vrednosti rendgenkontrastnosti, koje mogu biti
posledica vrste i koli¢ine rendgenkontrastnih sredstava u nji-
hovom sastavu. Najvec¢u rendgenkontrastnost imala je pasta AH
Plus, dok su kalcijum-silikatne paste pokazale manje vrednosti,
po opadajucem redosledu, od BioRoot RCS, preko GuttaFlow
Bioseal, zatim MTA Fillapex i Bioceramic Root Canal Sealer,
kod koje su uocene najmanje vrednosti.

ZAHVALNICA

Istrazivanje je podrzano od strane Ministarstva prosvete, nauke
i tehnoloskog razvoja Republike Srbije, evidencioni broj: 451-
03-9/2021-14/200129.
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SUMMARY

Malignant tumors of the maxillofacial and oral region are relatively rare and form a very heterogeneous group of tumors
whose incidence is constantly increasing. It is a disease of the elderly population, with a slight prevalence of males. The
most common histological type is squamous cell carcinoma, and the most common localization of the tumor is on the
skin and mucous membranes of this region. In the treatment of these tumors, the cooperation of different specialties
is necessary. According to all modern recommendations for treatment, surgery is the first method of treatment, and
radiotherapy has its place in both adjuvant and definitive approaches. Chemotherapy with limited effect is used for
disseminated disease. The aim of the study was to present the role of radiotherapy in multidisciplinary treatment of

malignant tumors of the oral and maxillofacial region.

Keywords: malignant tumors of maxillofacial and oral regions; squamous cell carcinomas; radiotherapy

INTRODUCTION

The maxillofacial and oral region encompasses all struc-
tures of the face and jaw, ie. includes the space between the
frontal line of the hair (forward up) and the hyoid bone
(forward down), and posteriorly from the ramus of the
mandible. It includes the following regions: frontal, orbital,
infraorbital, zygomatic, nasal, lip and mouth region, cheek,
parotidomaseteric, auricular, temporal, submental, and
submandibular region [1].

Malignant tumors of the maxillofacial and oral regions
are highly heterogeneous group of tumors that differ in
primary origin, risk factors, histology, clinical appearance
and biological behavior. They can arise from malignant-
ly transformed cells of all types of tissue in this region
(skin, melanocytes, subcutaneous and connective tissue,
fat and muscle tissue, mucous membranes, blood vessels,
glandular tissue, lymphatic system, bones, cartilage and
teeth). The most common localizations of these tumors
are gingiva, tongue, buccal mucosa, mouth, palate, maxilla,
parotid gland and sinuses. Histological types represented
in this region are squamous cell and mucoepidermoide
carcinoma, osteosarcoma, lymphoma, and melanoma [2].
The current WHO (World health organisation) classifica-
tion divides them into benign and malignant odontogenic
tumors, benign and malignant tumors of bone and carti-
lage, benign and malignant soft tissue tumors, fibrose and
bone tumors and hematolymphoid tumors [3].

EPIDEMIOLOGY, CLINICAL DATA AND DIAGNOSIS

Malignant tumors of the maxillofacial and oral regions
make about 10% of all malignant solid tumors [4]. They

occur in both children and adults. Data has shown that it is
a disease of the elderly population, with a slight prevalence
of males [5]. There is no clearly defined cause of these
tumors, but there are certain risk factors: socioeconomic
(these tumors usually occur in underdeveloped countries),
tobacco use, alcohol consumption, oral hygiene, food and
viral infections [6]. The symptoms of these tumors are
various such as swelling, pain, bleeding, problems with
chewing, swallowing, speech, nose, eyes, and teeth.

The diagnosis includes anamnesis, clinical examination
(the role of the dentist and maxillofacial surgeon is espe-
cially important), CT and MRI of the splanchnocranium
(according to symptoms and CT of endocranium), and CT
of the neck and thorax. They are usually detected in the
locally advanced stage of the disease.

TREATMENT OF MALIGNANT TUMORS OF THE
MAXILOFACIAL AND ORAL REGION

The treatment is multimodal and individualized, including
surgery, radiotherapy and chemotherapy.

SURGERY

Surgery is the primary approach in the treatment of tu-
mors of the maxillofacial and oral regions, especially in
the early stages of the disease. There are many challenges
in the surgical treatment of these tumors because they
are located near sensitive areas of this region. Which
modality of surgery will be applied is determined by the
maxillofacial surgeon according to clinical examination
and additional diagnostic image, taking into account the
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Figure 1. Irradiated volumes, dose distribution and radiation fields arrangement in definitive radiotherapy of paranasal cavity cancer
Slika 1. Zra¢ni volumeni, dozna distribucija i raspored zra¢nih polja kod definitivne zracne terapije karcinoma paranazalnih Supljina

formation of the smallest deformity with minimal scar-
ring [7]. Surgical methods include enucleation, drainage,
surgical excision, resection, and if possible, reconstructive
procedures are performed.

RADIATION

Radiotherapy is a treatment modality that is used in
the treatment of malignant tumors of the maxillofacial
and oral regions, usually as postoperative (adjuvant),
definitive and palliative. The most widely used oncol-
ogy guides in the treatment of these tumors are NCCN
(National Comprehensive Cancer Network) [8] and ESMO
(European Society for Medical Oncology).

Adjuvant radiotherapy (radiochemotherapy) is indi-
cated in patients who have a high risk of disease relapse
(positive surgical margin, extracapular nodal extension,
involvement of multiple lymph nodes, perineural and
lymphatic invasion).

Definitive radiotherapy (radiochemotherapy) is used
in the early stages if there are contraindications for sur-
gery, and in the locally advanced cases if the tumor is
unresectable [9].

Palliative radiotherapy is used to control local symp-
toms such as pain, bleeding and airway obstruction.

In terms of treated volume, radiation therapy can be local
and locoregional. Locoregional radiotherapy implies that
regional lymph nodes are included in the planned volume.

Radiation treatment for these tumors encompasses a
wide range of techniques that can be applied: ortho-volt-
age, 3D conformal (3D CRT), intensity-modulated radio-
therapy (IMRT), and volumetrically modulated arc ther-
apy (VMAT). The choice and decision on how to plan and
conduct radiation therapy depends on the location of the
tumor and the stage of the disease.

Orthovoltage radiotherapy is a simple technique that is
mostly used in the treatment of malignant tumors of the
skin of the maxillofacial and oral region, and its advantage

over other radiation techniques is reflected in the dose
distribution, so that the maximum dose is on the skin
surface or tumor lesion. Due to availability of lesions, the
arrangement of radiation fields is simple (from one direct
field) with collimation with lead protections.

3D conformal, IMRT and VMAT radiotherapy are mod-
ern radiation techniques that enable significant saving of
organs at risk, while reducing toxicity and giving higher
doses of radiation onto tumor volume. 3D CRT means the
distribution of the radiation dose that is adapted to the
irregular shape of the target volume, and IMRT means
the controlled inhomogeneous dose distribution, whose
inhomogeneity is adjusted to the variations of the shape of
the target volumes and/or organs at risk. VMAT is a novel
radiation therapy technique that continuously delivers
a dose of radiation as the radiation treatment machine
rotates. Similar to IMRT, this technique precisely shapes
the dose distribution over a given radiation volume, while
minimizing the dose to surrounding organs that are in the
immediate vicinity of tumor. Radiation therapy is per-
formed with doses of 60-66 Gy in the adjuvant and 66-72
Gy in the definitive approach, with a standard fraction-
ation regimen, 2 Gy daily, 5 days weekly [10] (Figures 1,2).

The toxicity of radiotherapy in the treatment of malig-
nant tumors of the maxillofacial and oral region can be
acute and late and occurs on the skin and mucous mem-
branes of this region.

Acute toxicity develops during radiation therapy and
occurs on mucosa as mucositis, dysgeusia, and xerostomia.
Mucositis is radiation damage to the mucous membrane, it
is the most common acute toxicity of radiotherapy and it
is developed by all patients who irradiate this region. There
are 4 degrees of mucositis: I (erythema), I (plaques) , III
(ulcerations), and IV (necrosis). Dysgeusia is a loss of taste
sensation and occurs in the initial phase of radiation ther-
apy as an acute reaction of the mucosa, due to the damage
of receptor cells and usually precedes the development of
mucositis. Xerostomia is dry mouth and occurs as a conse-
quence of salivary glands damage by radiation therapy. All
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Figure 2. Irradiated volumes, dose distribution and radiation fields arrangement in postoperative radiotherapy of skin cancer
Slika 2. Zra¢ni volumeni, dozna distribucija i raspored zra¢nih polja kod postoperativne zracne terapije karcinoma koze

these changes are reversible except for xerostomia. Acute skin
toxicity also occurs during radiation therapy such as derma-
titis and it is radiation damage to the skin. There are four
degrees of dermatitis: I (erythema), I (dry desquamation),
III (wet desquamation),and IV (ulceration and necrosis) [11].

Late toxicity occurs several months after radiation
therapy. These changes are all irreversible. Atrophy oc-
curs on the mucosa and atrophy, telangiectasia, induration,
and edema occur on the skin. Teeth can be damaged by
painless radiation caries, and due to fibrous changes in
the masseter muscles trismus occurs. Osteoradionecrosis
of the mandible is the most serious late complication of
radiation therapy [12].

CHEMOTHERAPY

Chemotherapy in the treatment of malignant tumors of
the maxillofacial and oral region is usually used in com-
bination with radiotherapy in the postoperative approach
in patients with locally advanced disease and risk factors
for relapse or definitive radiochemotherapy and is used
alone in disseminated disease. Platinum-based cytostatics
are most commonly used.

CONCLUSION

Malignant tumors of the maxillofacial and oral regions
are a major global health problem, and their incidence is
increasing. In order to choose the optimal method of treat-
ment, a multidisciplinary approach is necessary, which in-
cludes a team of specialists from various fields: radiology,
medical and radiation oncology, maxillofacial surgery and
dentistry. Surgical treatment is the first therapeutic choice
(especially in the early stages), but radiotherapy (especially
in the locally advanced stages) certainly plays a significant
role in the treatment of these diseases. Unfortunately, the

use of cytostatics in the disseminated phase of the disease
does not give the expected effect.
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KRATAK SADRZAJ

Uvod Cilj ovog rada bio je da istrazi savremene metode primene vestacke inteligencije u dijagnozi virusa SARS Cov-2 i da predvidi
razvoj potencijalnih hitnih stanja.

Metode Pretrazene su najcesce koris¢ene elektronske baze podataka, npr. Scopus i Medline, tokom 2020. godine. Za sintezu dobi-
jenih podataka koriséen je narativni pristup.

Rezultati U ovom preglednom radu pokazalo se da primena vestacke inteligencije igra veoma vaznu ulogu u dijagnozi i prognozi
virusa u klini¢ckim ispitivanjima. Omogucava da se resursi (kao $to su respiratori u bolnicama) koriste mnogo racionalnije tokom
lecenja SARS Cov 2 i predvidanje moguceg mortaliteta. Rezultati su dobijeni nakon analize izvedene na 120 radova i studija koje su
elektronski preuzete iz radova objavljenih u bazama podataka Scopus i Pub Medline. Najcesce koris¢ene tehnike vestacke inteligencije
su konvolucione neuronske mreze i ucenje uz pomoc racunara.

Zakljuéci Obuhvacene studije pokazale su da vestacka inteligencija ima potencijal da znacajno poboljsa le¢enje SARS Cov-2, iako
mnoge od predlozenih metoda jo$ uvek nisu klinicki prihvacene. Iz toga sledi da je potrebno mnogo vise napora za razvijanje stan-
dardizovanih protokola izvestavanja ili smernica o tome kako primeniti vestacku inteligenciju na konvencionalnu klini¢ku praksu.
Ova tehnologija je pogodna za brzu i ta¢nu dijagnozu, predvidanje i pracenje pacijenata, odnosno prognozu razvoja bolesti kod

buducih pacijenata.

Kljucne reci: uCenje uz pomo¢ rac¢unara; vestacka inteligencija; snimanje; RTG snimanje grudnog kosa; CT

UvoD

Maksilofacijalna i oralna regija obuhvata sve strukture lica i
vilica, tj. uklju¢uje prostor izmedu frontalne linije kose (napred
gore) i hiodne kosti (napred dole), a pozadi posteriorno od ra-
musa mandibule. Ukljuc¢uje sledece regije: frontalnu, orbitalnu,
infraorbitalnu, zigomati¢nu, nazalnu, regiju usne i usta, regiju
obraza, parotidomaseteri¢nu, aurikularnu, temporalnu, submen-
talnu i submandibularnu [1].

Maligni tumori maksilofacijalne i oralne regije su izrazito
heterogena grupa tumora koji se razlikuju prema primarnom
poreklu, faktorima rizika, histologiji, klini¢koj slici i bioloskom
ponasanju. Oni mogu nastati iz maligno transformisanih ¢elija
svih vrsta tkiva u ovoj regiji (koze, melanocita, potkoznog, ve-
zivnog, masnog i misi¢nog tkiva, sluznica, krvnih sudova, zlez-
danog tkiva, limfnog sistema, kostiju, hrskavice i zuba). Najcesce
lokalizacije ovih tumora su gingiva, jezik, bukalna sluznica, usta,
nepce, maksila, parotida i sinusi. Histoloski tipovi koji su za-
stupljeni u ovoj regiji su skvamocelularni i mukoepidermiodni
karcinom, osteosarkom, limfom i melanom [2]. Savremena
klasifikacija SZO (Svetska zdravstvena organizacija) deli ih na:
benigne i maligne odontogene tumore, benigne i maligne tu-
more kostiju i hrskavice, benigne i maligne tumore mekih tkiva,
fibro-kostane i hematolimfoidne tumore [3].

Cilj rada je da se prikaze uloga radioterapije u multidisci-
plinarnom le¢enju malignih tumora oralne i maksilofacijalne
regije.

EPIDEMIOLOGIJA, KLINICKA SLIKA | DIJAGNOZA
Maligni tumori maksilofacijalne i oralne regije ¢ine oko 10%

svih malignih solidnih tumora [4]. Javljaju se i kod dece i
odraslih. Podaci govore da se radi o bolesti starije populacije,

sa blagom prevalencijom muskog pola [5]. Ne postoji jasno de-
finisan uzrok nastanka ovih tumora, ali postoje odredeni faktori
rizika: socioekonomski (ovi tumori se javljaju obi¢no u nera-
zvijenim zemljama), upotreba duvana, konzumacija alkohola,
oralna higijena, hrana i virusne infekcije [6].

Simptomi ovih tumora su razli¢iti, a mogu biti otok, bol, kr-
varenje, problemi sa Zvakanjem, gutanjem, govorom, nosem,
o¢ima i zubima.

Dijagnoza obuhvata anamnezu, klinicki pregled (posebno
naglasena uloga stomatologa i maksilofacijalnog hirurga), KT i
MR splanhnokranijuma (prema simptomima i endokranijuma)
i KT vrata i toraksa. Obi¢no se otkriju u lokalno odmaklom
stadijumu bolesti.

TERAPIJA MALIGNIH TUMORA MAKSILOFACIJALNE |
ORALNE REGIJE

Lecenje je multimodalno i individualizovano, ukljucuje hirur-
giju, radioterapiju i hemioterapiju.

HIRURGIJA

Hirurgija je primarni pristup u le¢enju malignih tumora maksi-
lofacijalne i oralne regije, posebno kod ranih stadijuma bolesti.
Brojni su izazovi u hirur$kom lecenju ovih tumora zato $to se
oni nalaze u blizini osetljivih podrucja ove regije, a koji ¢e se
modalitet hirurgije primeniti donosi maksilofacijalni hirurg
prema klinickom pregledu i dopunskom dijagnostickom imid-
zingu, uzimajuéi u obzir formiranje najmanjeg deformiteta sa
minimalnim oziljkom [7]. Hirur$ke metode obuhvataju enu-
kleaciju, drenazu, hirursku eksciziju i resekciju, a ako postoji
mogucnost, rade se i rekonstruktivni zahvati.



RADIOTERAPIJA

Radioterapija je modalitet lec¢enja koji se primenjuje u lecenju
tumora maksilofacijalne i oralne regije obi¢no kao postopera-
tivna (adjuvantna), definitivna i palijativna. Najsire kori$¢eni
onkoloski vodici u le¢enju ovih tumora su NCCN (National
Comprehensive Cancer Network) [8] i ESMO (European Society
for Medical Oncology).

Adjuvantna radioterapija (radiohemioterapija) indikovana
je kod pacijenata koji imaju visok rizik od relapsa bolesti (po-
zitivna hirurSka margina, ekstrakapsularna nodalna ekstenzija,
zahva¢enost multiplih limfnih nodusa, perineuralna i limfati¢na
invazija).

Definitivna radioterapija (radiohemioterapija) koristi se kod
ranih stadijuma ako postoje kontraindikacije za operaciju, a kod
lokalno odmaklih ako je tumor neresektabilan [9].

Palijativna radioterapija se primenjuje u cilju kontrole lokal-
nih simptoma kao $to su bol, krvarenje i opstrukcija disajnih
puteva.

U pogledu tretiranog volumena, zra¢na terapija moze biti
lokalna i lokoregionalna. Lokoregionalna radioterapija podrazu-
meva da su u planirani zra¢ni volumen obuhvaceni i regionalni
limfni ¢vorovi.

Zraéna terapija ovih tumora obuhvata $irok spektar tehni-
ka koje se mogu primeniti: ortovoltazna, 3D konformalna (3D
CRT), intenzitetom modulisana radioterapija (IMRT) i volu-
metrijski modulisana lu¢na terapija (VMAT). Izbor i odluka o
nacinu planiranja i sprovodenja zra¢ne terapije zavisi od loka-
lizacije tumora i stadijuma bolesti.

Ortovoltazna radioterapija je jednostavna tehnika, koja se
najvise koristi u le¢enju malignih tumora koze maksilofacijalne
i oralne regije, a ¢ija se prednost u odnosu na druge tehnike
zracenja ogleda u doznoj distribuciji, tako $to je maksimum
doze upravo na povrsini koZe, to jest, na povrsini tumorske le-
zije. S obzirom na dostupnost lezija, aranzman zra¢nih polja je
jednostavan (iz jednog direktnog polja) uz kolimaciju olovnim
zadtitama.

3D konformalna, IMRT i VMAT radioterapija su savremene
tehnike zracenja koje omogucavaju znacajniju postedu organa
od rizika uz smanjenje toksi¢nosti i davanje vec¢ih doza zrace-
nja na tumorski volumen. 3D CRT podrazumeva distribuciju
doze zracenja koja je svojim oblikom prilagodena nepravilnom
obliku ciljnog volumena, a IMRT podrazumeva kontrolisano
nehomogenu distribuciju doze, ¢ija je nehomogenost prilago-
dena varijacijama oblika ciljnih volumena i/ili organa od rizika.
VMAT je novija tehnika zra¢ne terapije kojom se kontinuirano
isporucuje doza zracenja dok se glava aparata za zraCenje rotira.
Sli¢no kao i kod IMRT, ovom tehnikom se precizno oblikuje
distribucija doze na zadati zra¢ni volumen, dok se minimizira
doza na okolne organe koji su u neposrednoj okolini tumora.

Zra¢na terapija se sprovodi dozama od 60 do 66 Gy u adju-
vantnom, a 66-72 Gy u definitivnom pristupu, standardnim
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rezimom frakcionisanja, 2 Gy dnevno, pet dana nedeljno [10]
(slike 1 i2). Toksi¢nost radioterapije u le¢enju malignih tumora
maksilofacijalne i oralne regije moze biti akutna i kasna i javlja
se na kozi i sluzokozi ove regije.

Akutna toksi¢nost se javlja tokom zra¢ne terapije i na sluzni-
ci se javlja kao mukozitis, disgeuzija i kserostomija. Mukozitis
je radijaciono ostecenje sluznice, predstavlja najée$¢u akutnu
toksicnost radioterapije i razviju je svi pacijenti koji zrace ovu
regiju. Postoje Cetiri gradusa mukozitisa: I (eritem), IT (plakovi),
1T (ulceracije) i IV (nekroza). Disgeuzija je gubitak osecaja uku-
sa i nastaje u pocetnoj fazi zra¢ne terapije kao akutna reakcija
mukoze, zbog ostecenja receptorskih celija i obi¢no prethodi
razvoju mukozitisa. Kserostomija je suvoca usta i nastaje kao
posledica ostecenja pljuvacnih zlezda pod dejstvom zracne
terapije. Sve ove promene su reverzibilne osim kserostomije.
Akutna toksi¢nost koze se takode javlja tokom zracne terapije
kao dermatitis i predstavlja radijaciono ostecenje koze. Postoje
takode cetiri gradusa dermatitisa: I (eritem), II (suva deskva-
macija), I (vlazna deskvamacija) i IV (ulceracije i nekroze)
[11]. Kasna toksi¢nost se javlja nekoliko meseci posle zra¢ne
terapije. Sve ove promene su ireverzibilne. Na sluznici se javlja
atrofija, a na kozi atrofija, teleangiektazije, induracija i edem.
Zubi mogu biti o$teceni bezbolnim radijacionim karijesom, a
usled fibroznih promena misi¢a zvaka¢a (m. massetera) nastaje
trizmus. Osteoradionekroza mandibule je najozbiljnija kasna
komplikacija zra¢ne terapije [12].

HEMIOTERAPIJA

Hemoterapija u toku le¢enja malignih tumora maksilofacijalne
i oralne regije primenjuje se obi¢no u kombinaciji sa radiote-
rapijom u postoperativnom pristupu kod pacijenata sa lokalno
odmaklim stadijumima bolesti i prisutnim faktorima rizika za
relaps bolesti ili kod definitivne radiohemioterapije, a samostal-
no se primenjuje u diseminovanoj bolesti. Najcesce se koriste
citostatici na bazi platine.

ZAKYUCAK

Maligni tumori maksilofacijalne i oralne regije su veliki globalni
zdravstveni problem, a

njihova incidenca raste. Radi izbora optimalnog nacina lece-
nja, neophodan je multidisciplinarni pristup koji uklju¢uje tim
specijalista iz razli¢itih oblasti, kao $to su radiolog dijagnosticar,
medikalni i radijacioni onkolog, maksilofacijalni hirurg i sto-
matolog. Hirursko lecenje je prvi terapijski izbor (posebno kod
ranih stadijuma), ali zna¢ajnu ulogu u terapiji ovih oboljenja
svakako zauzima radioterapija (posebno kod lokalno odmaklih
stadijuma). Primena citostatika u diseminovanoj fazi bolesti,
nazalost, ne daje o¢ekivani efekat.
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Auricular prosthesis retained with implants — a case report
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SUMMARY

Maxillofacial defects create physical, emotional and mental problems for the patient. The task of surgical-prosthetic
rehabilitation is to provide best possible functional and esthetic solution. The aim of this paper was to present a modern
approach to auricular defect rehabilitation. A 24-year-old patient with a lack of the right ear lobe due to trauma was
admited for aesthetic rehabilitation. Implant-retained ear prosthesis was indicated. Three implants were placed into
mastoid region of the temporal bone, and after the period of osseointegration, an individualized bar was attached to
them for the retention of an auricular prosthesis made out of silicone. Prosthetic rehabilitation, in this case, achieved
excellent retention and restored the appearance as well as self-confidence of the patient.

Keywords: ear prosthesis; silicone prosthesis on implants; maxillofacial implants

INTRODUCTION

The success of a facial prosthesis largely depends on
retention. This task becomes more complex with advances
both in techniques and materials. The concept of surgical
implantation of smaller implants for the retention of
auricular prostheses, first presented by Branemark et al. in
1977, has been improved several times to date [1]. Extraoral
implants are shorter than intraoral ones, and therefore can
be implanted in the pericranial bone [2, 3]. Rehabilitation
of patients with implant-supported prostheses has several
advantages over the conventional method, where the use
of skin adhesives for retention is necessary. In particular,
they eliminate the separation caused by the movement of
the surrounding soft tissue or sweating, which can lead to
loss of contact between the edges of the silicone prosthesis
[4]. Adhesives can cause skin irritation, allergic reactions,
discoloration of prosthetic material and separation of
prosthesis from skin [5, 6].

Several factors should be considered when designing an
implant-supported prosthesis retention system with in the
area of the face in order to avoid possible complications
or implant loss. It is necessary to connect all implants
with a rigid-bar-type connection. Consequently, the
stress transfered on implants will be distributed equally
among them. The retention bar must rest passively on the
implants, and the retention system must fit within the
margins of the prosthesis without affecting its contours or
symmetry. Retention must be adequate in order to prevent
accidental separation of the prosthesis.

The aim of this paper was to present clinical and
laboratory procedures in the process of making auricular
prosthesis for a patient with unilateral deformity of the
auricle.

CASE REPORT

In this case, a decision was made on surgical-prosthetic
therapy of ear shell defect caused by ablation in a car
accident. A 24-year-old patient was referred to the Clinic
for Maxillofacial Surgery at the Faculty of Dentistry,
University of Belgrade, with a unilateral ear lobe deficiency
(Figure 1). CT of the temporal bone showed the existence
of the bone of sufficient quality for the implantation
of endosseous implants. Three Straumann SP short
implants were placed (2RN @ 4.1 mm x 4 mmand 1 VN
@ 4.8 mm X 6 mm, Straumann, AG, Switzerland) in the
auricle area (Figure 2). After a period of osseointegration
of three months, all implants were well integrated, based
on radiological criteria and clinical stability (Figure 3).
After the period of osseointegration, the impression
was done using the method of individual open tray
and polyvinyl siloxanes (A-silicone). Before taking the
impression of the defect, the implant position tranfers
were placed and the impression was done at the implant
level with addition silicone. A bar with matrices was
planned and modeled on the working model. Based on
the selected position of the ear prosthesis and the position
of the bar, the base was modeled in wax and later made
of thermally polymerized acrylate and used as a base for
modeling the earlobe in wax. The epithesis was anchored
using Hader bars, made to provide better retention and
stability of the prosthesis. The Hader bar was cast from
cobalt-chromium alloy using prefabricated plastic models
(CEKA, Netherlands) (Figure 4). The acrylic base with
plastic retention matrices was designed and manufactured
to better support silicone dentures. Wax prosthesis model
was prepared and evaluated on the patient, to ensure that
the model faithfully restores contour and symmetry
(Figure 5). After modeling, the wax ear prosthesis was
made out of addition silicone using intrinsic and extrinsic
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Figure 1. The auricular defect before im-
plant placement

Slika 1. Izgled aurikularnog defekta pre
ugradnje endosealnih implantata

Figure 4. Individualized bar placed on the
implants

Slika 4. Postavljena individualizovana pre¢-
ka na implantate

Figure 7. Acrylic base of auricular prosthesis
with clips

Slika 7. Akrilatna baza aurikularne proteze
sa matricama

Figure 9. The patient after delivery of the auricular prosthesis
Slika 9. Izgled pacijenta po predaji aurikularne proteze

Figure 2. Checking the primary stability of
the implant during placement using an Os-
stell Mentor (Ostell, Sweden)

Slika 2. Provera primarne stabilnosti im-
plantata tokom ugradnje pomocu Osstell
Mentora (Ostell, Sweden)

Figure 5. Auricular prosthesis model try in
Slika 5. Proba modela aurikularne proteze

Figure 8. Finished auricular prosthesis
Slika 8. Izgled zavrsene aurikularne proteze
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Figure 3. Control X-ray image
Slika 3. Kontrolni RDG snimak implantata

Figure 6. Auricular prosthesis after intrinsic
and extrinsic staining procedures

Slika 6. Izgled aurikularne proteze posle in-
trinzickih i ekstrinzickih procedura bojenja

staining procedures (Epithetik Set; Bredent, Germany)
(Figure 6). The intrinsic color was derived to match the
color of the surrounding skin. After polymerization, the
external dyeing was performed with the appropriate
technique of applying color and adhesion. The silicone
prosthesis was retained with plastic matrices on the
acrylic substructure of the bars screwed on the implants
(Figure 7). Metal housings were attached to the acrylic
housings on the base before the prosthesis was implanted.
The prosthesis was handed over to the patient and he was
given instructions for hygiene maintenance (Figure 8).
After 3,6 and 12 months, at follow-up examinations, the
patient was satisfied both with aesthetics and functional
characteristics of the prosthesis (Figure 9).
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DISCUSSION

Extraoral implants in the mastoid region have very high
success rate, close to 100% [7,8]. Implant-retained auricular
prosthesis provides more satisfaction to patients compared
to adhesive, due to the ease of use and good retention in
daily activities [9]. Clinical and biomechanical studies have
shown that two implants are sufficient for retention of an
ear prosthesis. The two primary retention systems used
in the auricular region are magnet and bar based [10, 11].
The bar system ensures good retention of the prosthesis,
however, it can be difficult for hygiene maintenance.

CONCLUSION

Although there are obvious differences in the color and
texture of skin and prosthesis, it can be concluded that this
is currently the most up-to-date solution in maxillofacial-
prosthetic rehabilitation of the auricular region and thus
improves the “quality of life” of our patients. Implant-
retained ear prosthesis provides multiple benefits for
the patient: convenience, safety, consistent retention
and positioning, eliminating the need for adhesive and
maintaining marginal integrity and long-lasting.
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Aurikularna proteza retinirana implantatima - prikaz slucaja
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KRATAK SADRZA)

Maksilofacijalni defekti predstavljaju fizicke, emocionalne i psihi¢ke probleme za pacijenta. Zadatak hirursko-protetske rehabilitacije

je da obezbedi najbolje moguce funkcionalno i estetsko resenje.

Cilj ovog rada je da se prikaze savremeni pristup rehabilitacije aurikularnog defekta.

Pacijent starosti 24 godine sa nedostatkom desne usne skoljke usled traume javlja se radi estetske rehabilitacije.

Planirana je usna proteza retinirana implantatima. HirurSkim putem su u mastoidnu kost postavljena tri implantata, a nakon perioda
oseointegracije za njih je pri¢vrécena individualizovana precka za retenciju aurikularne proteze izradene od silikona.

Protetskom rehabilitacijom u ovom slucaju postignuta je odli¢na retencija i vracen izgled i samopouzdanje pacijenta.

Kljucne redi: usna proteza; silikonska proteza na implantatima; maksilofacijalni implantati

uvoD

Uspeh facijalne proteze uglavnom zavisi od retencije. Ovaj za-
datak postaje sloZeniji sa napredovanjem tehnika i materijala.
Koncept hirurske ugradnje implantata manjih dimenzija radi
retencije aurikularne proteze, koji prvi put predstavljaju Brane-
mark i saradnici 1977. godine, do danas je vi$e puta unapredi-
van [1]. Ekstraoralni implantati su krac¢i nego intraoralni i zato
ih je moguce ugraditi u perikranijalnu kost [2, 3]. Rehabilita-
cija pacijenata implantatno-no$enim protezama ima nekoliko
prednosti u odnosu na kovencionalni metod, gde je neophodna
upotreba adheziva za kozu radi retencije. Konkretno, elimini$u
odvajanje uzrokovano pomeranjem okolnog mekog tkiva ili
znojenjem, $to moze dovesti do gubitka kontakta ivica silikon-
ske proteze [4].

Adhezivi mogu izazvati iritaciju koze, alergijske reakcije, dis-
koloraciju protetskog materijala i odvajanje proteze od koze [5,6].

Nekoliko faktora treba uzeti u obzir pri dizajniranju reten-
cionog sistema proteza u predelu lica nosenim implantatima
kako bi se izbegle moguce komplikacije gubitka implantata. Ne-
ophodno je povezati sve implantate pomocu rigidne konekcije
tipa precke. Posledi¢no, stres koji prihvataju implantati e se
distribuirati podjednako izmedu implantata. Retenciona pre¢-
ka mora nalegati pasivno na implantate, a retencioni sistem se
mora uklopiti u okviru granica proteze bez uticaja na njene
konture ili simetriju. Retencija mora biti odgovarajuca kako bi
se sprecilo akcidentalno odvajanje proteze.

Cilj ovog rada bio je da se prikazu klinicki i laboratorijski
postupci u izradi aurikularne proteze za pacijenta sa jednostra-
nim deformitetom usne skoljke.

PRIKAZ BOLESNIKA

U ovom slucaju doneta je odluka o hirursko-protetskoj terapiji
nedostatka usne $koljke nastalog posle ablacije u saobracajnoj
nesreci. Pacijent, star 24 godine, upucen je na Kliniku za mak-
silofacijalnu hirurgiju Stomatoloskog fakulteta Univerziteta u
Beogradu sa jednostranim nedostatkom us$ne $koljke (Slika 1).
KT temporalne kosti je pokazala postojanje dovoljno kvalitetne
kosti za ugradnju endosealnih implantata. Tri Straumann SP
kratka implantata su postavljena (2 RN @ 4, mm k4 mm i1
VN 0 4,8 mm k 6 mm, Straumann, AG, Svajcarska) u predelu

aurikule (Slika 2). Posle perioda oseointegracije od tri meseca,
svi implantati su bili dobro integrisani na osnovu radioloskih
kriterijuma i klinicke stabilnosti (Slika 3). Nakon perioda oseo-
integracije, otisak je realizovan metodom individualne otvorene
kagike i polivinil-siloksanima (A-silikon). Pre uzimanja otiska
defekta postavljeni su prenosnici polozaja implantata i realizo-
van je otisak na nivou implantata adicionim silikonom. Na rad-
nom modelu je planirana i modelovana precka sa matricama.
Na osnovu izabranog poloZaja usne proteze i polozaja precke,
modelovana je baza u vosku i kasnije napravljena od toplotno
polimerizovanog akrilata i kori$¢ena kao baza za modelovanje
usne $koljke u vosku. Epiteza je usidrena pomocu precki Hader,
koje su proizvedene da obezbede bolju retenciju i stabilnost pro-
teze (Slika 4). Precka Hader je izlivena od legure kobalt-hrom
pomocu prefabrikovanih plasti¢nih modela (CEKA, Nether-
lands). Akrilatno kuciste sa plasti¢cnim matricama za retenciju
je dizajnirano i proizvedeno za bolju potporu silikonske pro-
teze. Modelacija proteze u vosku je pripremljena i evaluirana
na pacijentu, kako bi se obezbedilo da model verno restaurise
konturu i simetriju (Slika 5). Nakon modelovanja, u$na proteza
u vosku je izradena od adicionog silikona uz kori$¢enje intrin-
zickih i ekstrinzickih procedura bojenja (Epithetik Set; Bredent,
Germany). Intrinzi¢na boja je izvedena tako da odgovara boji
okolne koze (Slika 6). Nakon polimerizacije izvedeno je spoljas-
nje bojenje odgovaraju¢om tehnikom nanosenja boje i adhezi-
je. Proteza od silikona je retinirana plasticnim matricama na
akrilnoj substrukturi precki usrafljenih na implantatima (Slika
7). Za akrilna ku¢ista na bazalnoj strani pri¢vrs¢ena su metalna
ku¢ista pre ugradnje proteze. Proteza je predata pacijentu i data
sumu uputstva za odrzavanje higijene (Slika 8). Nakon tri, Sest i
12 meseci, na kontrolnim pregledima, pacijent je bio zadovoljan
i estetskim i funkcionalnim karakteristikama proteze (Slika 9).

DISKUSIJA

Ekstraoralni implantati u mastoidnom regionu imaju veoma
visoku stopu uspeha od blizu 100% [7, 8]. Aurikularna proteza
retinirana implantatima pruza viSe zadovoljstva pacijentima
u odnosu na adheziv zbog lakoce upotrebe i dobre retencije u
svakodnevnim aktivnostima [9].

U klinickim i biomehanickim studijama pokazano je da su
dva implantata dovoljna za retenciju usne proteze. Dva pri-
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marna sistema retencije koji se koriste u aurikularnoj regiji su
pomoc¢u magneta i precke [10, 11]. Sistem retencije pomocu
precke i matrica obezbeduje dobru retenciju proteza. Medutim,
precke mogu oteZzati odrzavanje higijene.

Tako postoje ocigledne razlike u boji i teksturi koze i proteze,
moze se zakljuciti da je ovo za sada najsavremenije reSenje u

maksilofacijalno-proteti¢koj rehabilitaciji aurikularne regije i
na taj nacin se pobolj$ava ,kvalitet Zivota“ pacijenata.

Usna proteza retinirana implantatima pruza viestruke
prednosti za pacijenta: pogodnost, sigurnost, doslednu reten-
cijuipozicioniranje, eliminisanje potrebe za lepkom, odrzavanje
marginalnog integriteta i dugovecnost.
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Da li ste pazljivo citali radove?

Maligni tumori maksilofacijalne i oralne regije su:
a) relativno Cesti
b) relativno retki
¢) izuzetno retki

2. U istrazivanju rastvorljivosti gutaperka poena i pasti
kori$cene su:

a) dve paste
b) tri paste
c) Cetiri paste

U klinickoj studiji primene probiotika je ucestvovalo:

a) 20 pacijenata
b) 30 pacijenata
¢) 40 pacijenata

Primena probiotika:

a) smanjuje krvarenje prilikom sondiranja
b) povecava krvarenje prilikom sondiranja
¢) ne utice na krvarenje

Pasta koja se koristi kao zlatni standard za
rengenkontrastnost je:

a) ENDOMETAZON

b) AH PLUS

¢) ACROSEAL

Primarni pristup u leenju malignih tumora oralne i
maksilofacijalne regije je:

a) radioterapija

b) hirurgija

¢) hemioterapija

Adhezivi kao retenciona sredstva u predelu lica:
a) mogu izazvati iritaciju koze

b) ne mogu izazvati iritaciju koze

¢) uti¢u na bolju vezu

Incidenca malignih tumora maksilofacijalne regije je:

a) u stalnom porastu
b) u konstantnom opadanju
¢) poslednjih godina nepromenjena

Rastvorljivost gutaperke i endodontskih silera je
proveravana kod:

a) eteri¢nih ulja

b) hlorfenola

¢) EDTA

10.

11.

12.

13.

14

15.

16.

17.

18.

Primena probiotika

a) smanjuje dubinu parodontalnog dzepa
b) poveéava dubinu parodontalnog dzepa
¢) ne utice na parodontalni dzep

Uzorci pasti su analizirani u kalupima promera:
a) 2 mm
b) 4 mm
¢) 5mm

Radioterapija se u le¢enju malignih tumora
maksilofacijalne regije primenjuje kao:

a) osnovni vid lecenja

b) kao postoperativna

c) kao terapijski postupak pre hirurske intervencije

Pacijenti sa implantatima reteniranim

protezama su:

a) efikasniji od konvencionalnih

b) manje efikasni od konvencionalnih

c) iste efikasnosti kao i konvencionalni

. U istrazivanju rastvorljivosti uzorci sa pastama su

potopljeni u rastvor:
a) tokom pet minuta
b) tokom 10 minuta
¢) tokom 20 minuta

Klinicka studija primene probiotika je trajala:
a) 15 dana
b) 30 dana
¢) 60 dana

Primena probiotika u terapiji hroni¢ne
parodontopatije:

a) pruza klini¢ku korist

b) pogorsava stanje

¢) nema nikakvog efekta

Rengenkontrastnost je proveravana kod:
a) pet pasti

b) Sest pasti

¢) osam pasti

Najmanja rengenkontrastnost je uo¢ena kod
a) AH PLUS

b) MTA G

¢) Bioceramic Root CANAL SEALER
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19.

20.

2L

22.

23.

24.

25.

26.

27.

28.

29.

Zra¢na terapija u definitivnom pristupu se sprovodi
u dozama od:

a) 60-66 Gy

b) 62-68 Gy

c) 66-72 Gy

Ekstraoralni implantati su:
a) duzi nego intraoralni

b) kra¢i nego intraoralni

¢) iste duzine kao intraoralni

Rastvorljivost gutaperka poena je ispitivana na:
a) 36 gutaperka poena
b) 66 gutaperka poena
c) 96 gutaperka poena

Klini¢ki parametri (DPDZ, NPE, KPS)
na kraju su bili:

a) znacajno visi nego na pocetku

b) znacajno nizi nego na pocetku

¢) identi¢ni kao na pocetku

Rengenkontrastnost je proveravana kod pasti:
a) na bazi kalcijum-sulfata

b) na bazi kalcijum-aluminata

c) na bazi kalcijum-silikata

Maligni tumori maksilofacijalne regije su:
a) bolest mladih

b) bolest starije populacije

¢) bolesti mladih i starih

Hemioterapija se u lecenju malignih tumora
maksilofacijalne regije primenjuje:

a) kao osnovni vid

b) u kombinaciji sa radioterapijom

¢) samo u kombinaciji sa hirurgijom

Retencioni sistem proteza u predelu lica
treba povezati:

a) rigidnom vezom

b) elasti¢cnom vezom

¢) poluelasti¢nom vezom

Gutaperka $tapici su potopljeni u eteri¢no ulje:
a) 1,315 minuta

b) 2,51 10 minuta

¢) 2,101 15 minuta

Klini¢ki efekat probiotika je proveravan
primenom kapsula:

a) samo BIFIDOBACTERIUM

b) samo LACTOBACILLUS

¢) BIFIDOBACTERIUM I LACTO BACILLUS

Rengenkontrastnost pasti za opturaciju obezbeduje:
a) bolju vizuelizaciju

b) bolji kvalitet punjenja

c) bolje hermeticko zaptivanje

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Primena citostatika u diseminovanoj fazi bolesti kod
tumora maksilofacijalne regije:

a) daje olekivane rezultate

b) ne daje ocekivane rezultate

¢) izuzetno se retko primenjuje

U rastvaranju gutaperke najefikasnije je bilo:
a) pomorandzino ulje

b) eukaliptus

c) ulje od karanfili¢a

Probiotici:

a) pomazu rast i kolonizaciju patoloskih
mikroorganizama

b) suzbijaju rast i kolonizaciju patoloskih
mikroorganizama

c) suzbijaju rast zdrave flore kod parodontopatija

Uzorci pasti su analizirani u kalupima debljine:
a) 1 mm
b) 2 mm
¢) 3 mm

Uspeh facijalne proteze uglavnom zavisi od retencije?
a) Da

b) Ne

¢) Samo kod proteze nosa

Retenciona precka mora:

a) aktivno nalegati na implantate
b) pasivno nalegati na implantate
c) da odstoji od implantata

Eteri¢na ulja se mogu koristiti za rastvaranje gutaperke i
masti za opturaciju kanala?
a) Da

b) Ne

¢) Nemaju rastvaracki efekat

Rengenkontrastnost pasti je bila:

a) ve¢a od minimuma propisanog standardom

b) manja od minimuma propisanog standardom
¢) identi¢na sa minimumom propisanog standarda

Maligni tumori maksilofacijalne regije su sa:
a) blagom prevalencom kod Zena

b) blagom prevalencom kod muskaraca

c) blagom prevalencom kod mladih Zena

Aurikularna proteza na implantatima je prikazana kod
pacijenata:

a) sa jednostranim deformitetom usne $koljke

b) sa obostranim deformitetom

¢) sa delimi¢nim jednostranim deformitetom

Najvecu rengenkontrastnost je pokazala pasta:
a) AH PLUS

b) MTA G

¢) BIO ROOT



41.

42.

43.

44.

45.

Odgovore slati na email adresu Urednistva casopisa ,,Stomatoloski glasnik Srbije“ ili na adresu Stomatoloske
komore Srbije (Uzun Mirkova 3/3). Ta¢ni odgovori na pitanja ce se vrednovati u skladu s Pravilnikom

Najveci gubitak mase endodontskih pasti
je zabelezen kod:

a) ENDOMETAZONA

b) ACROSEAL

¢) AH PLUS

Dubina parodontalnog dzepa je merena:
a) na pocetku i na kraju klinicke studije
b) samo na pocetku klinicke studije

¢) samo na kraju klini¢ke studije

Koncept hirurske ugradnje implantata manjih dimenzija
radi retencije aurikularne proteze predstavio je:

a) BRENEMARK

b) STRAUMAN

¢) BRANOVACKI

Histoloski maligni tumori maksilofacijalne regije su
najcesce:

a) skvamocelularni karcinomi

b) sarkomi donje vilice

¢) sarkomi gornje vilice

Nivo pripojnog epitela je parametar koji je meren na
pocetku i na kraju klinicke studije?

a) Da

b) Ne

¢) Meren je samo na pocetku klini¢ke studije

46.

47.

48.

49.

50.
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Najcesca lokalizacija malignog tumora maksilofacijalne
regije je:

a) koza

b) gornja i donja vili¢na kost

¢) parotidna zlezda

Ulje ¢ajevca rastvara AH PLUS:

a) efikasnije nego ACROSEAL

b) efikasnije nego ENDOMETAZON

c) efikasnije nego ACROSEAL i ENDOMETAZON

Ispiranje usta rastvorom sa probiotickim
kapsulama je radeno:

a) jednom dnevno

b) dva puta dnevno

¢) tri puta dnevno

Maligni tumori maksilofacijalne regije ¢ine:
a) 5% svih malignih tumora

b) 7% svih malignih tumora

¢) 10% svih malignih tumora

Najveci gubitak mase kod Endometazona
je uocen u ulju:

a) eukaliptusa

b) karanfili¢a

c) pomorandze i ¢ajevca

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 stru¢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$¢enoj literaturi u tekstu oznacavaju
se arapskim brojevima u uglastim zagradama - npr. [1,
2],1 to redosledom kojim se pojavljuju u tekstu. Strani-
ce se numeri$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, Zaklju¢ak 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 reci i neadekvatnih pojmova iz prevoda iz strane lite-
rature. Za nazive lekova koristiti generi¢ka 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¢nog 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
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ers to the journal for the year in which the manuscript is
being submitted.
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