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SaZetak

Uvod: Sinusitisi su upale paranazalnih sinusa i mogu biti infektivne,
alergijske ili autoimune prirode. Akutni rinisinuzitis najcesée je
virusnog porekla i javlja se u okviru infekcije gornjih disajnih
Streptococcus, Pneumococus i Haemophilus. Neke upale mogu
poceti kao virusne, a da se kod 0,5% — 2% njih razvije tzv.
bakterijska superinfekcija, tj. naknadna kolonizacija bakterijama.
Sinusitisi uzrokovani virusima traju 7 — 10 dana, dok bakterijski
mogu trajati duze.

Cilj rada: Cilj ove studije bio je da se uporede tri terapijska
protokola u lecenju akutnog bakterijskog rinosinuzitisa.

Materijal i metode: Prospektivna klinicka studija sprovedena na
Klinici za bolesti uva, nosa i grla Klinickog centra Nis od oktobra
2019. do januara 2020. godine, u koju su ukljuceni pacijenti sa
akutnim bakterijskim rinosinuzitisom, kod kojih smo uporedivali
efikasnost i bezbednost levofloxacina u trajanju 5 dana,
levofloxacina u trajanju 10 dana sa efikasnoséu tretmana
amoxicilin-klavolunatom. Ukljuceno je 62 pacijenta sa klinickim i
radioloskim dokumentovanim simptomima.

Rezultati: Potvrda bakterijske etiologije ne radi se rutinski u
klinickoj praksi, posto zahteva punkciju sinusa ili endoskopski
pregled srednjeg nosnog hodnika. Kao posledica toga, izbor
antibiotske terapije je empirijski. U naSem istrazivanju, Koristili smo
levofloxacin u trajanju od 5 dana (500 mg jednom dnevno),
levofloxacin u trajanju od 10 dana (500 mg jednom dnevno) i
amoksicilin-klavulonat u trajanju od 10 dana (500 mg — 125 mg tri
puta dnevno) i dobijeni rezultati pokazali su to da ne postoje
statisticki znacajne razlike u pogledu izbora antibiotika i duzine
primene terapije.

Zakljucak: Nalazi ove studije sugerisu to da kratki kurs tretmana
antibioticima ima slicnu efikasnost u odnosu na duzi kurs lecenja
bolesnika s akutnim, nekomplikovanim bakterijskim sinusitisom,
onda kada je tretman indikovan.

Kljuéne reci: akutni rinosinuzitis, antibiotik, terapija

Corresponding author:

Assistant prof. Mila Bojanovi¢, M.D, PhD
Faculty of Medicine Ni§

Clinic of Otorhinolaryngology

Blvd Dr Zorana Djindji¢ 81, 18000 Nis
E-mail: milabojanovic@yahoo.com

Abstract

Introduction: Sinusitis is an inflammation of the paranasal sinuses
and it can be infectious, allergic or autoimmune. Acute
rhinosinusitis commonly has viral origin and occurs as part of the
upper respiratory tract infections. The most common pathogens are
Streptococcus, Pneumococcus and Haemophilus influenzae. Some
inflammations may start as viral, but develop into bacterial
superinfection, i.e., subsequent colonization of the bacteria in 0.5-
2% of cases. Viral sinusitis lasts for 7-10 days, whereas bacterial
may take longer.

The aim: The aim of this study was to compare three therapeutic
protocols for the treatment of acute bacterial rhinosinusitis.
Materials and Methods: A prospective clinical study was
conducted at the Ear, Nose and Throat Clinic, Clinical Center Nis
from October 2019 to January 2020, and it involved patients with
acute bacterial rhinosinusitis in whom we compared the efficiency
and safety of levofloxacin administration for five and 10 days with
the efficiency of amoxicillin clavulanate treatment. The study
included 62 patients with documented clinical and radiological
symptoms.

Results: Confirmation of bacterial etiology is not routinely
performed in clinical practice since it requires antral puncture or
endoscopic examination of the middle nasal meatus. Consequently,
the choice of antibiotic therapy is empiric. In our study, we used
levofloxacin for five (500 mg once a day) and 10 days (500 mg once
a day) and amoxicillin-clavulanatefor 10 days (500 mg-125 mg
three times a day), and the results showed no statistically
significant difference in regard to the choice of antibiotics and the
duration of therapy.

Conclusion: The findings of this study suggest that a short course
of antibiotic treatment has similar efficiency compared to a longer
course of treatment of patients with uncomplicated acute bacterial
sinusitis when treatment is indicated.

Key words: acute rhinosinusitis, antibiotics, therapy

2022 Faculty of Medicine in Nis. Clinic of Dental Medicine Nis.
All rights reserved / © 2022. Medicinski fakultet Nis. Klinika za
dentalnu medicinu Ni§. Sva prava zadrZana.
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Uvod

Sinusitisi su upale paranazalnih sinusa i
mogu b|t| infektivne, alergijske ili autoimune
prirode’’®. Najgesée se javljaju istovremeno sa
upalama sluzokoze nosne supl]lne te je
adekvatniji naziv rinosinusitis'. Po trajanju
mogu biti akutni (do 3 nedelje), subakutni (od
3 nedelje do 12 nedelja) 1 hroni¢ni (od 12
nedelja, pa sve do vise meseci ili godina)?.

Prema tome koliko je paranazalnih
Supljina 1 koju je paranazalnu Supljinu
zapaljenje  zahvatilo, upale delimo na
monosinuzitise (sinusitis maxillaris, sinusitis
ethmoidalis, sinusitis frontalis i sinusitis
sphenordalrs) polisinuzitise  (kada  su
zahvaceni sinusi sa jedne strane glave) i

pansinuzitise (kada su zahvacene sve
paranazalne $upljine)*.
Akutne wupale paranazalnih Supljina

najCeSCe prate akutne upale nosa. Akutne
kataralne upale obi¢no se ne dijagnostikuju i
produ nezapazeno ¥/ili su pracene kij avicom. U
ovim slucajevima, pored %a kijavice,
bolesnici se zale i na glavobolju®. Gnojne upale
nadovezuju se na akutna kataralna stanja ili,
pak, od pocetka postaju gnojna, ako za to
postoje izvesni preduslovi kao, npr. masovna

infekcija, loSa  ventilacija  paranazalnih
Supljina, oslabljene imunobioloske snage
organizma, oslabljena lokalna  reakcija

sluzokoZe sinusa, itd.°.

Akutni rinisinuzitis naj¢esce je virusnog
porekla i javlja se u okviru infekcije gornjih
disajnih puteva. Ako je bakterijskog porekla,
najces¢i uzrocnici su bakterije Streptococcus,
Pneumococcus i Haemophilus. Neke upale
mogu poceti kao virusne, a da se kod 0,5% —
2% njih desi tzv. bakterijska superinfekcija, tj.
naknadna kolonizacija bakterijama. Sinusitisi
uzrokovani virusima traju od 7 do 10 dana, dok
bakterijski mogu trajati duze”®.

Posebnu_ vrstu  sinusitisa predstavljaju
oni uzrokovani gljivicama. Po pravilu, javljaju
se kod osoba sa bolestima i stanjima koja
uzrokuju smanjeni imunitet, kao Sto su
dijabetes i AIDS ili nakon transplantacija tkiva
i organa i kod osoba na terapiji imuno-
supresivnim lekovima i mogu biti opasni po
Zivot zbog moguceg brzog Sirenja infekcije 1/ili
mikoti¢ne sepse*®.

Cilj rada
Cilj ove studije bio je da se uporede tri

terapijska protokola u leCenju akutnog
bakterijskog rinosinuzitisa.
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Introduction

Sinusitis represents an inflammation of
the paranasal sinuses and it can be mfectrous
allergic and autoimmune in nature™®. They
most often occur simultaneously with the
inflammation of the mucous membrane of the
nasal cavity, therefore rhinosinusitis is a more
appropriatename’. Accordmg to their duration,
they can be acute - lasting up to three weeks,
subacute - lasting three to 12 weeks and
chronic - lasting more than 12 weeks up to
several months or years?.

Depending on the number of paranasal
cavities and which paranasal cavity was
infected, inflammations are classified into
monosinusitis  (sinusitis maxillaris, sinusitis
ethmoidalis, sinusitis frontalis and sinusitis
sphenoidalis), polysinusistis (the sinuses on
one side of the head are infected) and
pansrnusrtrs (all  paranasal cavities are
infected)®4.

Acute inflammation of the paranasal
cavities is most often accompanied by acute
inflammation of the nose. Acute catarrhal
inflammations are usually not diagnosed and
go unnoticed commonly accompanied by
sneezing. In such cases, patients aIso complain
of headaches in addition to sneezing®. Purulent
inflammations develop after acute catarrhal
inflammations or they are purulent from the
onset if certain preconditions are met, such as
mass infection, poor ventilation of paranasal
cavities, weakened immunobiological strength
of the body, weakened local reaction of the
sinus mucosa, etc®.

Acute rhinosinusitis is most often of
viral origin and it occurs as part of upper
respiratory tract infection. If it is of bacterial
origin, the most common causes are
Streptococcus, Pneumococcus and
Haemophilus influenzae. Some inflammations
may start as viral with the so-called bacterial
superinfection, i.e. subsequent bacterial
colonization developing in 0.5-2% of cases.
Sinusitis caused by viruses last for seven to 10
days Whereas bacterial sinusitis can last
longer®,

A special type is sinusitis caused by
fungi. As a rule, these occur in people with
diseases and conditions related to reduced
immunity, such as diabetes, AIDS, tissue and
organ transplantation, treatment with immuno-
suppressive drugs and they can be life-
threatening due to the raprd spread of the
infection and/or mycotic sepsis*®
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Materijali i metode

Prospektivna klinicka studija sprovedena
je na Kinici za bolesti uva, grla i nosa
Univerzitetskog klinickog centra Ni§ od
oktobra 2019. do januara 2020. godine, u koju
su ukljuceni pacijenti sa akutnim bakterijskim
rinosinuzitisom, kod kojih smo uporedivali
efikasnost i bezbednost levofloxacina (500 mg
jednom dnevno u trajanju od 5 dana ili 10 dana
aplikovanja levofloxacina od 500 mg jednom
dnevno) sa efikasnos¢u tretmana amoxicilin-
klavulonata (500 mg — 125 mg tri puta dnevno
tokom 10 dana). Ukljuceno je 62 pacijenta sa
klinickim 1 radioloSkim dokumentovanim
simptomima, od kojih su 20 bili leceni
levofloxacinom u trajanju 5 dana, 20
levofloxacinom u traljanju od 10 dana i 22
gmoxicilinom i klavulonatom u trajanju od 10

ana.

Kriterijumi za ukljucenje u studiju bili
su: starost od 18 godina, klinicka dijagnoza
akutnog bakterijskog rinosinusitisa (ABR) —
prisustvo purulentne sekrecije iz nosa, facijalni
bol i/ili pritisak prisutni viSe od 7 dana i manje
od 28 dgna. Svi pacijenti pregledani su prvog
dana, od tre¢eg do petog dana, od osmog do
petnaestog dana i na kraju studije, dvadeset
osmog dana.

Merenje ishoda: 1. Efikasnost je merena
prema klinickom uspehu baziranom na
pregledu pacijenta u momentu kontrole.

IzleCenje je definisano kao rezolucija
znakova i simptoma ABR do nivoa koji Je
postojao pre pojave akutne bolesti i bez
potrebe za novom terapijom antibioticima.

Neuspeh terapije definisan je kao
prisustvo jednog simptoma ili znaka ili viSe
simptoma ili znakova i/ili potrebom za
dodatnom  antimikrobnom terapijom ili
promenom antimikrobne terapije.

2. Sigurnost je analizirana kod svih
ispitanika koji su uzeli jednu dozu leka iz
studije. Registrovani su svi prijavljeni
nezeljeni efekti.

Rezultati

Izmedu oktobra 2019. i januara 2020.
godine kod 62 pacijenta dijagnostikovan je
akutni rinosinuzitis.

U ispitivanoj grupi bilo je 30 (48,39%)
osoba muskog pola 1 32 (51,61%) osobe
zenskog pola (p>0,05) Sto znaci da nije bilo
statisticki znacajne razlike (Tabela 1).

Uradena analiza simptoma, koji su bili
prisutni kod pacijenata tokom ispitivanja,
pokazala je znacajno CeS¢e pojavu kaSalja (58
Ispitanika; 93,55%), sekrecije iz nosa (53
ispitanika; 85,48%) 1 zapuSenog nosa (50
ispitanika; 80,64%), a najmanje zastupljeni

Aim of the study

The aim of this study was to compare
three therapeutic protocols in the treatment of
acute bacterial rhinosinusitis.

Material and Methods

A prospective clinical study was
conducted at the Ear, Nose and Throat Clinic
of the Clinical Center Nis from October 2019
to January 2020. The study included patients
with acute bacterial rhinosinusitis in whom we
compared the efficiency and safety of
levofloxacin (500 mg once a day for five days
or 500 mg a day once a day for 10 days) with
the efficiency of amoxicillin - clavulanate
treatment (500 mg — 125 mg three times a day
for 10 days). The study included 62 patients
with clinically and radiologically documented
symptoms who were treated with levofloxacin
for five days (20 patients), levofloxacin for 10
days (20 patients), and amoxicillin and
clavulanate for 10 days (22 patients).

The inclusion criteria were the
following: age over 18 years, clinical diagnosis
of ABR (acute bacterial rhinosinusitis),
presence of purulent nasal secretions, facial
pain and/or pressure for more than seven and
less than 28 days. All patients were examined
on day one, days three to five, days eight to 15
and at the end of the study on day 28.

Measurement of outcomes: 1. Efficiency
was measured according to clinical success
based on patient examination at the time of
check-up.

Successful treatment was defined as the
resolution of ABR signs and symptoms to the
level before the acute disease onset and
without the need for a new antibiotic therapy.

Failure of the treatment was defined as
the presence of one or more symptoms or signs
and/or the need for additional antimicrobial
therapy or change in antimicrobial therapy.

2. Safety was analyzed in all subjects
who took one dose of the medication listed in
the study. All reported side effects have been
documented.

Results
From October 2019 to January 2020, 62
patients were diagnosed with  acute

rhinosinusitis.

The examined group included 30 males
(48.39%) and 32 (51.61%) females. No
statistically significant difference was observed
in this regard (p>0.05) (Table 1).
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Tabela 1. Distribucija po polu
Table 1. Distribution according to gender

Distribucija po polu /
Distribution according to gender

Muski / Male 30 48.39%
Zenski / Female 32 51.61%
Ukupno / Total 62 100%

Vrednosti su prikazane kao broj (%)
*Hi-kvadrat test. +Nije statisti¢ki zna¢ajan
Values in numbers (%)
*Chi-square test.+No statistical significance

Tabela 2. Ukupan broj pacijenata sa navedenim tegobama
Table 2. Total number of patients with the listed complaints

Ukupan broj pacijenata sa navedenim tegobama /
Total number of patients with the listed symptoms
Opsta slabost /
Generalized weakness 7 11.29%
Jaka glavobolja /
Severe headache 24 38.71%
Jak bol u sinusima /
Severe sinus pain 20 32.26%
Zapusen nos /
Nasal congestion 50 80.64% *
Bol u uhu/
Ear pain 13 20.97%
Iskasljavanje /
Expectoration 21 33.87%
Visoka temperatura /
High fever 9 14.51%
Vrtoglavica /
Dizziness 15 24.19%
Sekrecija iz nosa /
Nasal discharge 53 85.48% *
Bol u grlu/
Sore throat 18 29.03%
Kasalj /
Coughing 58 93.55% *
Vrednosti su prikazane kao broj (%)

*Hi-kvadrat test+Statisticki znacajan
~ Values in numbers (%)
*Chi-square test +Statistically significant

simptomi bili su opsta slabost (7 ispitanika;
11,29%) i visoka temperatura (9 ispitanika;
14,51%) (p < 0,05) (Tabela 2).

Duzina trajanja simptoma pre javljanja
lekaru pokazala je da se 29 (]46,77%)
pacijenata javilo lekaru u periodu kracem od 7
dana od pojave simptoma, a 20 (32,26%)
pacijenata u periodu 7 dana nakon pojave
simptoma, dok preostalin 13 (20,9/%)
pacijenata kao odgovor nisu dali ni jedno ni
drugo (p = 0,045), Sto predstavlja statisticki
znacajnu razliku (Tabela 3).

Od faktora rizika za nastanak oboljenja
najcesc¢e su prisutne pusacke navike, kod 41
(66,13%) pacijenta, devijacija septuma, kod
39 (62,90%) pacijenata, a najrede nosna
polipoza, kod 6 39,68%) pacijenata (p <
0,05), Sto je statisticki znacajno (Tabela 4).
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The analysis of symptoms present in
patientson examination showed a significantly
more frequent occurrence of coughing - 58
patients (93.55%), nasal discharge - 53 patients
E85.48%; and nasal congestion - 50 patients
80.64%) and the least common symptoms
were generalized weakness - 7 patients
€11.29%) and high fever - 9 patients (14.51%),
p<0.05) (Table 2).

Duration of symptoms before reporting
to the doctor showed that 29 patients (46.77%)
reported to the doctor in less than seven days
after the onset of symptoms, 20 patients
(32.26%) reported after seven days from the
onset and the remaining 13 patients (20.97%)
did not provide an answer. A p value of 0.045
points to a statistically significantdifference
(Table 3) .
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Posto su pacijenti pokazivali sli¢ne
simptome, nasumicnim odabirom pacijente
smo podelili u tri grupe. Ispitanici iz prve
grupe koristili su levofloxacin 5 dana (500 mg
jednom dnevno), druge grupe levofloxacin 10
dana (500 mg jednom dnevno), a trece
amoxicilin-klavulonat 10 dana (500 mg — 125
mg tri puta dnevno) (p > 0,05), $to ne pokazuje
statistiCku znacajnost (Tabela 5).

Among the risk factors for the
development of the disease, smoking habits are
most often present in 41 patients (66.13%),
deviated septum in 39 (62.90%) patients and
least often present were nasal polyps in 6
(9.68%) patients. The findings have statistical
significance (p<0.05) (Table 4).

Tabela 3. Duzina trajanja simptoma
Table 3. Duration of symptoms

Duzina trajanja simptoma / Duration of symptoms
X SD CVvV

Kraée od 7 dana /
Less than seven
days 29 46.77% 5.27 0.69 0.13
Duze od 7 dana /
More than seven
days 20 32.26% 9.15 0.85 0.09
Drugo /
For a long time 13 20.97% 14.46 1.45 0.10
Ukupno /
Total 62 100%

Vrednosti su prikazane kao broj (%)
*Hi-kvadrat test+Statisti¢ki znacajan
Values in numbers (%)
*Chi-square test+Statistically significant

Tabela 4. Ukupan broj pacijenata sa pridruzenim oboljenjima i faktorima rizika
Table 4. Total number of patients with associated diseases and risk factors

Pridruzena oboljenja i faktori rizika /
Associated diseases and risk factors
DM 12 19.35%
Nosna polipoza / Nasal polyps 6 9.68%
Devijacija septoma / Deviated
septum 39 62.90% *
HOBP / COPD 32 51.61%
Pusacke navike / Smoking 41 66.13% *
Hroniéni alergijski rinitis /
Chronic allergic rhinitis 15 24.19%
Alergija na penicilin /
Penicillin allergy 14 22.58%

Vrednosti su prikazane kao broj (%)
*Hi-kvadrat test+Statisti¢ki znacajan
Values in numbers (%)
*Chi-square test.+Statistically significant
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Tabela 5. Antibiotici
Table 5. Antibiotics

Broj pacijanata /

Number of patients
Levofloxacin u trajanju od 5 dana /
Levofloxacin 5 days 20 32.26%
Levofloxacin u trajanju od 10 dana /
Levofloxacin 10 days 20 32.26%
Amoksicilin-klavulonat u trajanju 10 dana /
Amoxicillin-clavulanate 10 days 22 35.48%
Ukupno / Total 62 100%

Vrednosti su prikazane kao broj (%)
*Hi-kvadrat test+Statisti¢ki nije zna¢ajan
Values in numbers (%)
*Chi-square test+No statistical significance

Tabela 6. Klinicka uspesnost
Table 6. Clinical success

Amoksicilin-
klavulonat u
Levofloxacin u trajanju od Levofloxacin u trajanju od trajanju od 10 dana
5 dana / levofloxacin 5 10 dana / levofloxacin 10 / amoxicillin-
days days clavulanate 10 days
Na kraju
leCenja /
End of
treatment |[ 18/20 90% 19/20 95% 20/22  90.91%
Na kraju
studije /
End of
study 15/20 75% 16/20 80% 17122 77.27%

Vrednosti su prikazane kao broj/ukupan broj (%)
*Hi-kvadrat test+Nije statisti¢ki znacajan
Values in numbers (%)
*Chi-square test+No statistical significance

Na kraju lecenja levofloxacinom u
trajanju od 5 dana 18/20 (90%) pacijenata
pokazalo je klinicku uspeSnost, lecenja
levofloxacinom u trajanju od 10 dana klini¢ku
uspesnost pokazalo je 19/20 (95%) pacijenata,
le¢enja amoksicilin-Klavulonatom u trajanju od
10 dana klini¢ku uspesnost pokazalo je 20/22
(90,91%) pacijenta. Na kraju studije, prilikom
leCenja levofloxacinom u trajanju od 5 dana
klinicku uspeSnost pokazalo je 15/20 (75%)
pacijenata, leCenja levofloxacinom u trajanju
od 10 dana klinicku uspesnost pokazalo je
16/20 (80%) pacijenata, lecenja amoksicilin-
klavulonatom u trajanju od 10 dana klinicku
uspesnost pokazalo je 17/22 (77,2%)
pacijenta (p > 0,05), $to zna¢i da nema
statisticki znaCajne razlike izmedu grupa
(Tabela 6).

Pojava neZeljenih efekata kod pacijenata
le¢enih levofloxacinom tokom 5 dana bila je
prisutna kod 6/20 (30%) pacijenta, kod
pacijenata leCenih levofloxacinom tokom 10
dana bila je prisutna kod 8/20 (40%)
pacijenata, a kod pacijenata leCenih
amoxicilin-klavulonatom kod 11/22 (50%)
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Since the patients had similar symptoms,
we randomly divided the patients into three
groups. The first group used levofloxacin for
five days (500 mg once a day), the second
group used levofloxacin for 10 days (500 mg
once daily)and the third group was
administered amoxicillin-clavulanate for 10
days (500 mg — 125 mg three times a day).
(p>0.05) which shows no statistical
significance (Table 5).

At the end of a 5-day levofloxacin
treatment, clinical success was recorded in
18/20 (90%) patients. Clinical success was
achieved in 19/20 (95%) patients treated
with levofloxacin for 10 days and in 20/22
(90.915) patients treated with amoxicillin-
clavulanate for 10 days. At the end of the
study, clinical success was achieved in 15/20
(75%) patients treated with levofloxacin for
five days, 16/20 (80%) patients treated with
levofloxacin for 10 days, and 17/22 (77.2%)
patients treated with amoxicillin-clavulanate
for 10 days. The p-value was p>0.05 which
means that there was no statistically
significant difference between the groups
(Table 6).
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pacijenta (p < 0,05), Sto je statisticki
znaCajno. Prekid tretmana leCenih levo-
floxacinom u trajanju od 5 dana bio je
sproveden kod jednog pacijenta od 20 (5%)
pacijenta, levofloxacinom u trajanju od 10
dana kod jednog pacijenta od 20 (5%)
pacijenata, a amoksicilin-klavulonatom kod
2/22 (9,09%) pacijenta (p < 0,05), Sto je
statistiCki znacajna razlika. Najces¢e prisutni
simptomi bili su dijareja, kod 3 pacijenta od
20 (15%) pacijenata i nauzeja, kod jednog
pacijenta od 20 (5%) pacijenata leCenih
levofloxacinom tokom 5 dana, dijareja kod 4
pacijenta od 20 (20%) pacijenata i nauzeja
kod dva pacijenta od 20 (10%) pacijenta
leCenih levofloxacinom tokom 10 dana,
dijareja kod 7 pacijenata od 22 (31,82%)
pacijenta i nauzeja kod 3/22 (13,63%)
pacijenta le¢enih amoxicilin-klavulonatom (p
< 0,05), Sto je statisticki znacajno (Tabela 7).

Side effects in the group treated with
levofloxacin for 5 days were recorded in
6/20 (30%) patients. The group treated with
levofloxacin for 10 days had 8/20 (40%)
patients with side effects and the group treated
with amoxicillin-clavulanate had 11/22 (50%)
patients with side effects, the p-value was
p<0.05 which is statistically significant. With
regard to discontinuation of treatment, the
group treated with levofloxacin for five days
had 1/20 (5%) patient; the group treated with
levofloxacin for 10 days had 1/20 (5%)
patient and the amoxicillin-clavulanate had
2/22 (9.09%) patients. For this criterion,
p<0.05 which points to a statistically
significant difference. The most common
adverse effects were diarrhea in 3/20 (15%)
patients and nausea in 1/20 (5%) patient
treated with levofloxacin for five days;
diarrhea in 4/20 (20%) patients and nausea in
2/20 (10%) patients treated with levofloxacin
for 10 days; and diarrhea in 7/22 (31.82%)
and nausea in 3/22 (13.63%) patients treated
with amoxicillin-clavulanate. Here, p<0.05,
which is statistically significant (Table 7).

Tabela 7. Analiza sigurnosti leka
Table 7. Drug safety analysis

Najmanje 1 nezeljeni e e
efelkat v{azan za trJetman /| Prekid tretmana / NeZeljeni efekti /Side effects
Minimum one side effect Discontinuation of Nauzeja /
Tretman / Treatment related to treatment treatment Dijareja / Diarrhea Nausea
Levofloxacin u
trajanju od 5 dana /
Levofloxacin 5 days 6/20 (30%) 1/20 (5%) 3/20 (15%) 1/20 (5%)
Levofloxacin u
trajanju od 10 dana /
Levofloxacin 10 days 8/20 (40%) 1/20 (5%) 4/20 (20%) 2/20 (10%)
Amoxicillin-
clavulanate 11/22 (50%) 2/22 (9.09%) 7122 (31.82%) 3/22 (13.63%)

Vrednosti su prikazane kao broj/ukupan broj (%)
*Hi-kvadrat test+Statisti¢ki znacaian
Values in numbers/total numbers (%)
*Chi-square test+Statistically significant

2347



Bojanovic i sar. ANTIBIOTICI I AKUTNI RINOSINUZITIS

Diskusija

Rinosinusitis  (RS) spada medu
najces¢a stanja u medicini, od kojeg oboli
oko 15% odraslih godiSnje. Prethodne studije
pokazuju da je visoka stopa propisivanje
antibiotika radi lecenja RS u preko 80%
sluc¢ajeva akutnog RS 1 preko 50% slucajeva
hroniénog RS?3. Dobijeni rezultati pokazali su
to da nema statisticki znacajne razlike od
oboljevanja od RS u pogledu pola u ispitivanoj
grupi (Tabela 1). U Americi, pokazana je veca
ucestalost kod Zena, §to se moze tumaciti i
efektima klime i podneblja

Simptomi  sinusitisa su bol iznad
zahvacenog sinusa u vidu probadanja, koji se
pojacava pri saginjanju i kaslju, osecaj
pritiska ili punote u predeH sinusa,
glavobolja, zapuSenost nosa, bol u uhu,
pojacana sekrecija iz nosa kako spreda, tako
1 slivanjem u grlo, koja moze da varira od
vodenaste pa do gnojne, slabost, malaksalost,
poviSena telesna temperatura, napetost i
edem lokalno. Nekad se mogu javiti i
krvarenje iz nosa i bol lociran u nekim
specificnim delovima glave, u zavisnosti od
zahvacenog sinusa — bol u zubima i prednjoj
strani obraza, kod maksilarnog sinusa, U
o¢ima, slepoocmcl 1 temenu kod
etm0|dalnog I sfenoidalnog sinusa®. Dobljem
rezultati pokazali su to da su u ispitivanoj
grupi najcesci simptomi bili kasalj, sekrecija
1z nosa 1 zapuSen nos (Tabela 22 Sto se slaze
sa podacima iz literature®®1% U pogledu

perioda javljanja lekaru, vec¢ina obolelih
zatraiila je lekarsku pomoé u periodu
kratem od 7 dana od pojave simptoma
(Tabela 3).

Uzroc¢nici u sinus, u daleko najve¢em
broju slucajeva, dospevaju preko nosa, a
samo retko nekim drugim putem, kao §to je
preko krv1 111 direktnim unoSenjem, npr. preko
povrede Takode, upala maksilarnog
sinusa moze poticati od zaanenskog procesa
na korenu zuba, ako koren $tréi u sinusnu
Supljinu ili je proces na korenu uznapredovao
ili je zapuSten. Neka stanja, kao Sto su
anatomski deformiteti, alergija, zamor i
prethodna infekcija sinusa mogu uticati na
¢eS¢u pojavu bakterijske superinfekcije, zbo;
naruSavanja normalne fiziologije sinusa®
Sinusitis mogu uzrokovati i hemijski iritansi,
kao Sto su duvanski dim, isparenja hlora i
drugih hemijski agreswnlh susptanci, koje
sre¢emo u industriji ili domacinstvu. Dobijeni
rezultati pokazali su to da su u ispitivanoj
grupi najceS¢a pridruZzena oboljenja 1
simptomi devijacija septuma, puSacke navike
1 HOBP, $to je u saglasnosti sa podacima iz
literature*51° (Tabela 4).
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Discussion

Rhinosinusitis (RS) is one of themost
common medical conditions affecting 15%
of adults each year. Previous studies have
shown a high rate of prescribing antibiotics
to treat RS, namely, over 80% in cases of
acute. RS and over 50% in chronic RS
cases>®. The obtained results showed that
there was no statistically significant
difference in the incidence of RS with regard
to gender in the study groups (Table 1). In
USA, a higher incidence has been recorded
amon? women, which can be explained by
the effects of climate and region.

Sinusitis symptoms include a stabbing
pain above the affected sinus, which
Increases upon bending and coughing, a
feeling of pressure or fullness in the sinus
area, headache, nasal congestion, ear pain,
increased secretion from the nose both to the
frontal area and in the throat with the
secretion varying from watery to purulent.
The symptoms also include weakness, fatigue,
fever, tension and local edema. Depending on
the affected sinus, bleeding from the nose and
pain located in some specific parts of the head
can sometimes occur - pain In the teeth and
front of the cheeks with maxillary sinus; pain
in the eyes, temples and the top of the head
with ethmoidal and sphenoid sinuses®. The
obtained results showed that the most common
symptoms were coughing, nasal secretion and
nasal congestion (Table 2), which is in line
with literature data®%1%, With regard to the
period of reporting to the doctor, the
majority of patients sought medical help
within the period of time less than seven
days from the onset of symptoms (Table 3).

In most cases, causative agents reach
the sinus through the nose, rarely in some
other way, such as through bIood or by direct
intake, e.g., through injury”®213" Also,
inflammation of the maxil ary sinus can
occur from the inflammatory process at the
root of the tooth if the root protrudes into the
sinus cavity or if the process at the root is
advanced or neglected. Some conditions,
such as anatomical deformities, allergies,
fatigue, previous sinus infection may lead to
more frequent bacterial superinfections due
to disruption of normal sinus physiology*2.
Sinusitis can also be caused by chemical
irritants, such as tobacco smoke, chlorine
fumes and fumes from other chemically
aggressive industrial or household substances.
The obtained results showed that the most
common associated diseases and symptoms
in the tested groups were septal deviation,
smoking and COPD, which is in accordance
with the literature data®®9 (Table 4).
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Slika 1,2,3. Triplanarni prikaz akutnog zapaljenja maksilarnog i sfenoidnog sinusa
Figure 1,2,3. Triplanar presentation of acute inflammation of the maxillary and
sphenoid sinuses

Vazno je zapamtiti da ,,abnormalni”
radioloski nalazi, koji ukljuuju sinuse, ne
potvrduju ~ nuzno  dijagnozu  akutnog
rinosinusitisa, jer 42% normalnih osoba moze
pokazati neki “oblik abnormalnog zadebljanja
sluzokoze sinusa na CT-u'.. " Podjednako
vazno, snimanje ne moze razlikovati virusni i
bakterijski rinosinusitis, tako da se u
smernicama za leCenje akutnog bakterijskog
rinosinusitisa istice to da nije potrebno pre
davanja terapije raditi radiolosku dijagnostiku,
nego tek u slucaju neuspeha terapije 1 pretece
komplikacije. Preporuka je da se radi
kompjuterizovana tomografija paranazalnih
sinusa.

Terapijske smernice uglavnom
podrZzavaju 10 — 14 dana antibiotskog rezima
kod pacuenata ;52 akutnim  bakterijskim
sinusitisom®®71%16_ Medutim, nivo dokaza za
takvu preporuku pr1hcno je slab. Takode, duze
le¢enje antibioticima moze imati nedostake u
poredenju sa kra¢im vremenom koriscenja
antibiotika, koje moze biti jednako uspeSno,
kao Sto su povecanje bakterijske rezistencije,
veca toksi¢nost i veca cena lecenja.

It is important to remember that
“abnormal” radiological findings which
include the sinuses do not necessarily confirm
the diagnosis of acute rhinitis because 42% of
otherwise healthy people can show some
form of abnormal thlckenlng of the sinus
mucosa on CT scan'!. Of equal importance is
the fact that imaging cannot distinguish
between the viral and bacterial rhinosinusitis
so the guidelines for the treatment of acute
bacterial sinusitis emphasize that it is not
necessary to do radiological diagnostics
before administering treatment but only in
case of treatment failure and threatening
complications. The recommendation is to
perform computed tomography of the
paranasal sinuses.

Therapeutic guidelines generally support
10 — 14 days of antibiotic treatment in patients
with acute bacterial sinusitis>®"1>16, However,
the amount of evidence for such a
recommendation is rather small. In addition,
longer antibiotic treatment may have
disadvantages compared to shorter antibiotic
administration, which can be just as successful.
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Potvrda bakterijske etiologije ne radi se
rutinski u klinickoj praksi, posSto zahteva
punkciju sinusa ifi endoskopski  pregled
srednjeg nosnog hodnika. Kao posledica
toga, izbor antibiotske terapije je empirijski,
u vecini slucajeva, medu antibioticima
potencijalno efektivnim prema najceS¢im
izazivaCima infekcije gornjeg respiratornog
trakta, a prema smernicama za leCenje
akutnog bakterijskog rinosinuzitisa>®’.

Smernice preporucuju da se odraslima
sa blagom formom bolesti, koji nisu leceni
prethodno antibioticima, kao preporuka
Inicijalnog tretmana, ordinira:
amoxicillin/clavulanate, amoxicillin (1,5
g/dnevno — 3,5 g/dnevno), cefpodoxime
proxetil ili cefuroxime. Odraslima sa blagom
formom bolesti, koji su u prethodnom
periodu od 4 nedelje do 6 nedelja leceni
antibioticima i kod odraslih sa srednje
teSkom formom bolesti preporuka je da se
ordinira: amoxicillin/clavulanate, amoxicillin
(3 g — 35 @), cefpodoxime proxetil ili
cefixime. Kod odraslih sa srednje teskom
formom bolesti, koji su leCeni antibioticima
u prethodnom periodu od 4 nedelje do 6
nedelja preporuceni antibiotici za leCenje su:
amoxiciﬂin/clavulanate, levofloxacin,
moxifloxacin, ili doxycyclin*®, U nasem
istrazivanju koristili smo levofloxacin u
trajanju od 5 dana (500 mg jednom dnevno),
levofloxacin u trajanju od 10 dana (500 mg
jednom dnevno) 1 amoksicilin-klavulonat u
trajarH'u od 10 dana (500 m(l; — 125 mg tri
puta dnevno), a dobijeni rezultati pokazali su
to da ne postoje statisticki znacajne razlike u
pogledu izbora antibiotika 1 duzine primene
terapije. Dobijeni rezultati su u skladu sa
podacima iz literature’3*!°> (Tabela 6).
Muhamad i sar. saopstavaju sli¢ne rezultate u
studiji, kog'a uporeduje ove dve grupe
antibiotika®™. Buri¢ i sar. ispituju i promenu
bakterijske flore kod postojanja oroantralne
fistule 1 bakterijskog sinuzitisa, $to ukazuje
na $iri znacaj ispitivanja upotrebe antibiotske
terapije kod Bolesnlka sa sinuzitisom?!2,
Tokom istrazivanja zapazeno je to da je
pojava nezeljenih efekata nesSto ceS¢a kod
pacijenata koji su koristili amoksicilin-
klavulonat i da je kod njih primeéena veca
neuspesnost terapije u odnosu na pacijente
koji su koristili levofloxacin (Tabela 7).
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The disadvantages include increased
bacterial resistance, higher toxicity, higher
treatment cost. The confirmation of bacterial
etiology is not routinely done in clinical
practice as it requires antral puncture or
endoscopic examination of the middle nasal
meatus. Consequently, the choice of
antibiotic treatment is in most cases
empirical and includes antibiotics potentially
effective against the most common causes of
upper respiratory tract infections and
according to the guidelines for the treatment
of acute bacterial rhinosinusitis®>®”,

The guidelines recommend:Adults with
mild disease who have not received antibiotics:
Amoxicillin/clavulanate, amoxicillin (1.5-3.5
g/day), cefpodoxime proxetil, or cefuroxime is
recommended as initial therapy. Adults with
mild disease who have had antibiotics in the
previous 4-6 weeks and adults with moderate
disease: Amoxicillin/clavulanate, amoxicillin
(3-3.5 g), cefpodoxime proxetil, or cefixime is
recommended. Adults with moderate disease
who have received antibiotics in the previous
4-6 weeks: Amoxicillin/clavulanate,
levofloxacin, moxifloxacin, or doxycycline is
recommended. In our study, we used
levofloxacin for five days (500 mg once a
day), levofloxacin for 10 days (500 mg once
a day) and amoxicillin-clavulanate for 10
days (500 mg-125 mg three times a day).
The obtained results showed that there are no
statistically significant differences regarding
the choice of antibiotic and the length of
treatment. Our results are in accordance with
the literature data®3*'> (Table 6). Muhamad
et al. reported similar results in a studé/
comparing these two groups of antibiotics?®.
Buric et al. also examined the change in
bacterial flora in the presence of oroantral
fistula and bacterial sinusitis, which points
toa wider importance of testing the use of
antibiotic  treatment in patients with
sinusitis'?. During the study, it was noticed
that the occurrence of side effects is
somewhat more common in patients who
used amoxicillin-clavulanate and that failure
of treatment was also more common in this
group compared to patients who used
levofloxacin (Table 7).



Acta Stomatologica Naissi Jun/June 2022, Vol. 38, br./no 85

Zakljucak

Nalazi ove studije sugeriSu na to da
kratki kurs tretmana antibioticima ima sli¢nu
efikasnost u odnosu na duzi kurs lecenja
bolesnika sa akutnim, nekomplikovanim
bakterijskim sinusitisom, onda kada je tretman
indikovan. Ipak, treba podvu¢i znacaj lekarske
procene, tako da antimikrobna terapija ne treba
neprimereno da se ogranici kod pacijenta koji
nije adekvatno reagovao na propisanu terapiju.

Konflikt interesa: Nema
Finansijske podrike: Nema
Zahvalnice: Nema

Conclusion

The findings of this study suggest that
a short antibiotic treatment has similar
efficiency compared to a longer course in
patients with acute uncomplicated bacterial
sinusitis when this treatment is indicated.
However, the importance of medical
assessment should be underlined so that
antimicrobial  therapy should not be
inadequately limited In patients who have not
had a proper response to prescribed therapy.
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SaZetak

Uvod: Usna duplia coveka je mesto za kolonizaciju
najraznovrsnijih mikroorganizama u organizmu ljudi. Brojni faktori
mogu uticati na homeostazu oralnog mikrobioma. Parodontalne
bolesti nastaju usled poremecene homeostaze oralnog mikrobioma i
odbrane domadina, kada dolazi do inflamatorne reakcije, koja
zahvata tkivo parodoncijuma. Uticaj parazita na patofiziologiju
parodoncijuma jos uvek nije dovoljno proucen, pa bi sadasnja i
naredna naucna istrazivanja trebalo da daju brojne odgovore.

Cilj rada: U svetlu sadasnjih saznanja vezanih za patogenezu,
dijagnostiku i epidemiologiju infekcija oralne duplje uzrokovanih
vrstama protozoa Entamoeba gingivalis i Trichomonas, cilj rada je
da se kroz pregled literature ukaze na zmacaj protozoa u
stomatoloskoj praksi, kao i na moguée manifestacije parazitskih
infekcija od znacaja za javno zdravije, koje se mogu ispoljiti i u
usnoj duplji.

Zakljuéak: Stomatolozi imaju bitnu ulogu u dijagnozi oralnih
oboljenja uzrokovanih protozoama usne duplje, kao i protozoa
bitnih za javno zdravlje, koje daju sistemske infekcije, a patoloske
promene mogu se ispoljiti i u usnoj duplji. Njihovo
dijagnostikovanje je svakako veliki izazov i zahteva
multidisciplinarni pristup, u cilju Sto brze dijagnoze i adekvatnog
lecenja.

Kljuéne reci: usna duplja, protozoe,
lajsanijaza, toksoplazmoza

parodontalne bolesti,
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Abstract

Introduction: Oral cavity is the colonization site of most diverse
microorganisms. The homeostasis of oral microbioma is affected by
numerous factors. Periodontal diseases occur as a consequence of
disturbed oral microbioma homeostasis, when an inflammatory
reaction occurs in the periodontal tissue. The impact of parasites
on periodontal pathophysiology has not been sufficiently studied,
and present and future research should hopefully answer quite a
few questions concerning the issue.

Aim of the paper: In the light of the present knowledge of the
pathogenesis, diagnosis and epidemiology of oral cavity infections
caused by Entamoeba gingivalis and Trichomonas tenax, the aim of
the paper was review of literature which could to point to the
importance of protozoa in the practice of dentistry and to possible
oral cavity manifestations of parasitic infections relevant for public
health.

Conclusion: Dentists have an essential role in the diagnosis of oral
diseases caused by oral cavity protozoa, and protozoa relevant for
public health that produce systemic infections, the pathological
changes of which may manifest in the oral cavity. Their
identification represents a challenge and requires multidisciplinary
approach for a timely diagnosis and adequate management.

Key words: oral cavity, diseases,
leishmaniasis, toxoplasmosis

protozoa, periodontal
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Uvod

Usna duplja coveka je mesto za

kolonizaciju najraznovrsnijin ~  mikro-
organizama u organizmu ljudi. Ova
kolonizacija moze uklju¢ivati  razliCite

endogene i egzogene vrste, koje formiraju
oralni biofilm na povrSinama sluzokoze usne
duplje i zuba. Vrste su strukturno i
funkcionalno organizovane u polimikrobne
zajednice sa slozenim medusobnim odnosima
izmedu odredene oralne mikrobiote i
organizma domacina. Mnogi bioticki i1
abioticki faktori mogu promenltl labilnu
homeostazu oralnog mikrobioma3. Termin
mikrobiom koristi se za oznaCavanje
ekoloske zajednice komensalnih, simbiotskih
i patogenih mlkroorganlzama Oralni
mikrobiom / oralna mikrobiota / oralna
mikroflora predstavljaju mikroorganizme,
k01| se nalaze u ljudskoj usnoj duplji, koji
Cine bakterije, gljive, eukariote i virusi™

Parodontalne  bolesti (gmglvms i
parodontopatija) su rezultat poremecaja
homeostaze oralnog mikrobioma i domacina
koje karakteriSe inflamatorna reakcua koja
zahvata  tkivo  parodoncijuma®. =~ Nova
klasifikacija parodontopatija obuhvata tri
forme: (1) parodontitis, (2) nekrotizirajuci
parodontitis, (3) parodontitis kao direktna
manifestacija sistemskih bolesti. Na osnovu
opisa (lokalizovanog ili generalizovanog),
tezine 1 sloZenosti leCenja utvrdena su tri
stadijuma: pocetni parodontitis (I stadijum),
umereni parodontitis (Il stadijum), teSki
parodontitis sa potencijalom za dodatni gubitak
zuba (111 stadijum) i uznapredovali parodontitis
sa ekstenzivnim gubitkom zuba i potencijalom
gubitka denticije (IV stadijum) Prema ovoj
klasifikaciji, parodontitis moZe imati tri nlvoa
progresije (A - spora, B - umerena i C - brza) ’.
Visedimenzionalni sistem faza 1 stepena je
osmiSljen kako bi se opisale razliCite
manifestacije parodontitisa u pojedinacnim
slu¢ajevima. Faze opisuju tezinu i obim
bolesti, stepenl opisuju verovatnu stopu
progresije’.  Klinicke karakteristike paro-
dontalnih bolesti su: recesija desni, destrukcija
alveolarne  kosti, gubitak  parodontalnih
ligamenata povezanlh sa pojavom paro-
dontalnih  dzepova 1 naslagama zubnog
kamenca®. Parodontalne bolesti promovisu
uspostavljanje mikrookruzenja koje
omogucava rast anaerobnih mikroorganizama®,
migraciju mikroorganizama u tkiva, naruSava
imunski odgovor izazivaju¢i  resorpciju
parodoncijumat®,

Introduction

Oral cavity is the colonization site of
most diverse microbiomes in the human
organism. Various endogenous and exogenous
species may be involved, forming an oral
biofilm on the mucosal surfaces of the oral
cavity and teeth. The species are structurally
and functionally organized in polymicrobial
communities, with complex relationships
existing between oral microbiota and the
organism of the host. Many biotic and abiotic
factors are capable of changlng the unstable
balance of oral microbiome#3. The term
microbiome is used to denote an ecological
community of commensal, symbiotic and
pathogenic  microorganisms. Oral  micro-
biome/oral microbiota/oral microflora consists
of microorganisms that reside in the human
oral cavity and comprlses bacteria, fungi,
eukaryotes and viruses*®

Periodontal  diseases (gingivitis and
periodontitis) represent the result of disturbed
host  oral microbiome homeostasis,
characterized by an mflammatory reaction
involving the periodontal tissue®.” The new
classification of periodontitis includes the three
following forms: (1) periodontitis, (2)
necrotizing periodontitis, (3) periodontitis as a
direct manifestation of systemic diseases.
Based on the extent of the disease (localized or
generalized), severity, and complexity of
management,the three stadiumsare defined as
follows: early periodontitis (I stadium);
moderate periodontitis (Il stadium); severe
periodontitis, with the potential for added loss
of teeth (Il stadium); and advanced
periodontitis, with extensive loss of teeth and
potential loss of dentition (IV stadium).
According to this classification, periodontitis Is
characterized by three levels of progression (A
- slow, B - moderate and C - rapid)’. A
multidimensional system of stages and grades
has been devised to further describe the
different manifestations of periodontitis in
individual cases. Stages describe the severity
and the extent of the disease, grades describe
the likely rate of progression’. Clinical
characteristics of periodontal diseases involve
gingival recession, destruction of the alveolar
bone, and loss of periodontal ligaments
associated with the development of perlodontal
pockets and with dental plaque deposmons
Periodontal diseases favor the creation of an
anaerobic microenvironment, which further
enables the growth of anaerobic micro-
organisms®, migration of microorganisms into
tissues, and disrupts the immune  response
causing periodontal resorption®
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Utvrdeni su 1 neki faktori rizika
domacina za nastanak parodontalnih bolesti,
kao §to su pusenje i Diabetes mellitus?4, ali
i druge bolesti i stanja (dati u pregledu
literature) >’

Dok je patoloska uloga nekih specificnih
bakterijskih  sojeva tokom parodontalnih
bolesti dobro dokumentovana, uticaj parazita
na patofiziologiju éoarodoncijuma jo§ uvek
nema &vrste dokaze™®.

Parazit je patogeni organizam koji zivi
na racun domacina i usled patogenog dejstva
dovodi do razvoja bolesti kod domacina.
Patogenost je sposobnost parazita da prodre u
organizam domacina, odrzi se, razmnoZava,
oStecuje tkiva i remeti funkcije organizma i, u
manjoj ili ve¢oj meri aktivira imunski sistem
domacina. Proucavanjem medicinski znacajnih
protozoa, helminata i artropoda bavi se
zooparazitologija gg)ripadnici carstva protisti i
carstva animalia)™. Paraziti imaju sloZene
zivotne cikluse, prolaze kroz nekoliko faza
razvoja u zivotnom ciklusu i pri tom dolazi do
morfoloskih, strukturnih, biohemijskih i
antigenskih promena samog parazita, Sto
dovodi i do razlic¢itih klinickih manifestacija i
posledica po samog domadina. U toku
zivotnog ciklusa paraziti mogu imati i viSe
domacina, a mnoge parazitske infekcije
prenose se sa zivotinja na ljude (zoonoze)™.
Humane parazitske infekcije su brojne i mogu
biti bez ikakvih klinickih manifestacija, mogu
biti blagog toka, ¢ak bezazlene, ali isto tako
mogu da dovedu i do fatalnog ishoda. lako su
najcesce prisutne u siromasnim sredinama, od
parazitoza nisu postedeni ni ljudi u ekonomski
razvijenim zemljama®®,

Parazitoloska dijagnostika podrazumeva
koriS¢enje  konvencionalnith  dijagnostickih
mikroskopskih metoda (nativni i trajno obojeni
preparati), koje se zasnivaju na analizi
morfoloSkih 1 morfometrijskih karakteristika
parazita. Na osnovu ovih parametara tesko je
izvrSiti preciznu dijagnostiku do nivoa vrste.
Osetljivost trofozoita u spoljasnjoj sredini 1i
neophodnost brzog dostavljanja  uzorka,
priprema preparata i brza identifikacija parazita
cesto nisu u rutinskom radu ispostovane pa je
broj pozitivnih nalaza na protozoe iz usne
duplje mali. Metode kultivacije ne koriste se u
rutinskom radu i rezervisane su za referentne i
naucnoistrazivacke laboratorije. Novi alati
molekularne biologije i genomske analize
omogucile su detekciju i identifikaciju ve¢
poznatih, ali i ,,novih* mikrobiota u mnogo
vecem broju, ali jo§ uvek nisu deo rutinskog
rada, ve¢ se koriste u naucno istrzivackom
radu®.
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Host-related risk factors for periodontal
diseases, such as diabetes mellitus and
smoking'?** have also been established, along
with other diseases and conditions included in
the reference numbers™7,

While the pathological role of some
specific bacterial species in periodontal

iseases has been well documented, the impact
of parasites on the pathophysiology of the
periodontium  has not been  firmly
established’®. A parasite is a pathogenic
organism living at the expense of its host and
often produces a disease In the host organism.
Pathogenicity is the parasite’s ability to infest
the host, and to survive, replicate, damage the
tissues and disturb the functions in the host
organism, activating to a lesser or greater
extent the immune system of the host.
Zooparasitology studies medically relevant
protozoa, helminths and arthropods (members
of the kingdom Protista and kingdom
Animalia)'®. “Parasites have complex life
cycles, with several different developmental
stages;during the development,they
undergomorphological, structural, biochemical
and antigenic changes, which produces
different ~ clinical ~ manifestations  and
consequences in their hosts. During their life
cycle, parasites can infest different hosts, and
many parasitic infections are transmitted from
animals to human beings (zoonoses)®. Human
parasitic infections are numerous. They may
progress without any clinical manifestations, or
they are associated with a mild clinical course,
but they may produce a fatal outcome as well.
Although they are present mostly in poor
social environments, the people living in well
developed countries are not spared either'®.

Parasitology diagnosis involves using
conventional diagnostic microscopy methods
(native and permanently stained preparations)
based on the morphological and morphometric
parasite characteristics. Based on these
parameters it is difficult to precisely diagnose
the parasite to the level of species. Trophozoite
sensitivity in open air is often overlooked, and
the necessity for rapid sample delivery, sample
preparation  an immediate  parasite
identification are not always well observed and
performed in routine work; the number of
positive findings of protozoa in the oral cavity
IS thus rather low. The methods of cultivation
are not used in routine work - these are
reserved for reference and research
laboratories. The new tools of molecular
biology and genomic analysis have made
possible the detection and identification of
even greater numbers of already known and
,,new* microbiota, but are still not used
routinely; they are used mostly in research
work?®®.
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Cilj rada je da se kroz pregled literature
ukaze na medicinski znaCaj protozoa, kao
uzro¢nika infekcije oralne duplje u svetlu
sadas$njih saznanja, vezanih za patogenezu,
dijagnostiku i epidemiologiju vrsta Entamoeba
gingivalis i Trichomonas tenax, kao i na
moguce simptome i znake parazitskih infekcija
uzrokovanih protozoama Leishmania sp. i
Toxoplasma gondii, koje se mogu ispoljiti i u
usnoj duplji i predstavljati veliku nepoznanicu
1 dijagnosticku dilemu u ordinaciji lekara
stomatologa.

Entamoeba gingivalis

Entamoeba gingivalis (Gros, 1849;
Brumpt, 1913.) je protozoa, komensal usne
duplje ljudi, koja postoji samo u vegetativnoj
formi (trofozoit — aktivni stadijum sposoban za

metabolicke procese, deobu i kretanje).
Trofozoiti ~ Entamoeba  gingivalis  (E.
gingivalis) ne prezivljavaju izvan tela

domaé¢ina. Ova vrsta taksonomski pripada
razredu Lobosea, familiji Entamoebidae, rodu
Entamoeba gde pripada i patoqena vrsta E.
haestolyticae uzroénik amebijaze?®?,
Trofozoit E. gingivalis je morfoloski
slican trofozoitu E. histolytica, patogenoj
protozoi digestivhog trakta. Neophodno je
praviti razliku izmedu njih, buduéi da se obe
vrste mogu na¢i u uzorcima sputuma (E.
histolytica ako je prisutna u pluénim apscesima
u slucajevima invazivne, sistemske amebijaze).
Velicina trofozoita kre¢e se od 5 um do 30
pm, mada je uobicajena veli¢ina od 10 pm do
20 pum. Trofozoit se diferencira na spoljasnju,
providnu ektoplazmu 1 unutrasnju zrnastu
endoplazmu. U periodu mirovanja, ektoplazma
je jedva vidljiva, ali tokom perioda kretanja
izgleda kao debeo sloj, koji ¢ini oko polovine
zapremine  aktivno pokretne  amebe!®.
Endoplazma je zrnasta, sadrZi vakuole 1 obi¢no
je prepuna plutajucih Cestica hrane. Vakuole
sadrze zaobljena, tamno obojena tela,
poreklom uglavnom iz jedara degenerisanih
epitelnih  ¢elija, limfocita 1 povremeno
leukocita, bakterija i bez prisustva eritrocita. E.
gingivalis je ,Cistac” dezintegrisanih Celija i
bakterije nisu veliki izvor ishrane za njih. U
endoplazmi se nalazi jedno malo, sferi¢no
jedro (nucleus), gotovo neupadljivo. Unutar
jedra je prisutan centralni ili ekscentri¢ni
kariozom iz kojeg se fibrile zrakasto protezu
do perifernog prstena. Umereno debela
nuklearna membrana sadrzi  nepravilno
rasporeden hromatin. Parazit se krece
formiranjem ektoplazmatskih pseudopodija i
reprodukuije se binarnom fisijom®®.

The aim of the paper was to point out the
medical significance of protozoa as the
causes of oral cavity infections in the light of
current ~ knowledge of  pathogenesis,
diagnosis and epidemiology of the species
Entamoeba gingivalis and Trichomonas
tenax, as well as the possible symptoms and
signs of parasitic infections caused by the
protozoa Leishmania sp. and Toxoplasma
gondii that may manifest in the oral cavity,

presenting  practising  dentists  with
considerable diagnostic dilemmas.
Entamoeba gingivalis
Entamoeba gingivalis (Gros, 1849;

Brumpt 1913) is a protozoan and a commensal
in human oral cavity, existing only in its
vegetative form (trophozoite Is an active
parasite stage, with metabolic processes,
division and motility). E. gingivalis
trophozoites cannot survive outside the host
organism. Taxonomicall%/, this species belongs
to the class Lobosea, family Entamoebidae,
genus Entamoeba, where also belongs the
pathogenic sPecies E. haestolyticae, the cause
of amebiasis!®%,

E. ?ingivalis trophozoite [
morphologically similar to E. haestolytica
trophozoite, a pathogenic protozoan of the
digestive tract. It is necessary to differentiate
between the two, since both species can be
found in sputum specimens gE. aestolytica is
encountered in the sputum if it is present in a
pulmonary abscesses in the cases of invasive,
systemic amebiasis). The size of trophozoites
ranges from 5 um to 30 um, although it usually
measures 10-20 pm. A trophozoite can be
differentiated  into  outer,  transparent
cytoplasm, and inner, granular endoplasm. In
the period of dormancy, the ectoplasm is
barely visible, but in the period of motility it
appears as a thick layer making up around half
of the volume of an’actively moving ameba®®.
The endoplasm is granular, contains vacuoles
and is usually filled with floating food
particles. The vacuoles contain round, dark
stained bodies, originating mostly from the
nuclei of degenerated epithelial cells,
lymphocytes and at times leukocytes, bacteria,
without the presence of erythrocytes. E.
gingivalis is the ,,cleaner* of disintegrated cells
and bacteria do not constitute a %;rge food
source for them. In the endoplasm, there is a
small, spheric, almost completely
inconspicuous nucleus. Within the nucleus,
there is a central or eccentric karyosome, from
which fibrils radiate towards the peripheral
ring. Moderately thick nuclear membrane
contains irregularly distributed chromatin. The
parasite moves bP/ forming ectoplasmic
pseudopodia and replicates by binary fission®®.
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E. gingivalis moze biti faktor rizika
povezan sa oralnim oboljenjima, ali se jo$ uvek
ne zna n&'ena uloga u patogenezi ovih
poremecaja’’. Losa oralna higijena, gingivitis,
Barodontopatija i koegzistiraju¢e sistemske
olesti mogu dovesti do Qorasta populacije ove
protozoe u usnoj dupljit®t’. Najeeséa lokacija
su parodontalni dZepovi (anaerobni uslovi
pogoduju  kolonizaciji), potom sluzokoza
gingive, sluzokoza palatinskih krajnika 1
mekog nepca??. Dugotrajna ekstenzivna oralna
upala moze povecati rizik od kardio-
vaskularnih bolesti?3?, reumatoidnog
artritisa® i oralnog karcinoma?®.

Ukupna prevalencija E. gingivalis
procenjena je na 37% (95% CIl 29-46%), a
najveca prevalencija E. gingivalis utvrdena u
Jordanu (87%) (95% CIl 81-92%), dok J'?e
najniza u Portugaliji sa 3% (95% CI 0-10%)"".
Istrazivanje Eke i sar. je pruzili su dokaze o
visokoj prevalenciji parodontopatije  kod
odrasle populacije starije od 30 godina u SAD
(42,2%, a 7,8% sa tezim oblicima
parodontopatije). Rezultati istrazivanja su
pokazali da je povecana prevaiencija
umerenog tipa parodontopatije zavisna od
godina zivota (stariji musSkarci), eticke i
manjinske pripadnosti, ekonomskog statusa
(siromasnija populacija) i oralne higijene?’.
Sli¢na _situacija je 1 zemljama zapadne
Evrope®. U “cilju smanjenja prevalencije
parodontopatije medu populacijom starosti 45-
74 godine u USA je 1 zakonom obavezujuci
skrining oralnog zdravlja kod starijih osoba. U
sklopu inicijative Zdravi ljudi 2020. oralno
zdravlje je jedan od indikatora za pracenje
zdravlja nacije®.

Primenom tehnika molekularne biologije
identifikovani su razli¢iti subtipovi u usnoj
duplji. Kod osoba sa zdravim parodoncijumom
E. gingivalis subtip 1 (ST1) se javlja u 48,6%,
a E. gingivalis ST2 - varijanta kamaktli (89%
identicna E. gingivalis ST1) u 29,5%.
Prisustvo E. gingivalis ST1 prijavljeno je u
57,8% kod osoba sa parodontalnom boles¢u,
dok je E. gingivalis ST2 — kamaktli varijanta
prisutna je u 50,0%%. Rezultati Garcia i sar.
pokazuju ga je ST1 E. gingivalis utvrden kod
475% pacijenata na ortodontskom lecenju,
dok je 73,8% imalo E. gingivalis ST2 —
varijanta kamaktli Sto ukazuje na _njihove
genetske razlike i razlike u patogenosti®!.

Takode, nedavno objavljeni rezultati
pokazuju da E. gingivalis napada upaljenu i
oSteenu oralnu sluzokozu, inhibira proli-
feraciju celija, bez mogucnosti regeneracije
ostecenog tkiva. Aktivacijom interleukina 8
dolazi do povecane migracije neutrofila,
monocita 1 T limfocita, oslobadanje histamina
iz bazofila, Sto jo§ viSe pojacava upalni
process®.
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E. gingivalis can be a risk factor
associated with oral diseases, but its exact role
in the pathogenesis of these disorders is still
unknown?', "Poor oral hygiene, gingivitis,
periodontitis and coexisting systemic diseases
may induce the growth of this_protozoan’s
population in the oral cavity'>’. The most
common localization are periodontal pockets
(this anaerobic environment  favors
colonization), then gingival mucosa, mucosa of
the palatine tonsils and soft palate’?. A long-
lasting, extensive oral inflammation may
increase  the risk for  cardiovascular
diseases®?*, rheumatoid arthritis®®, and oral
cavity carcinoma?®.

The overall prevalence of E. gingivalis
has been estimated at 37% (95% CI 29—
46%), with the highest prevalence rate
reported in Jordan (87%) (95% CI 81-92%)
and the lowest in Portugal (3%) (95% CI 0—
10%)?!. The study by Eke et al. presented
evidence for a high prevalence rate of
periodontitis in adults aged above 30 years in
the USA (42.2%, and 7.8% with more severe
forms of periodontitis). The results of the
study suggested that the increased prevalence
of moderate-type periodontopathy was
dependent on the age (older males), ethnicity
and minority status, socioeconomic status
(poor population groups) and oral hygiene?’.
The situation is similar in Western European
countries?®. Oral health screening has been
even regulated by law in the USA for older
population groups (from 45-74 years of age),
In an attempt at reducing the prevalence of
periodontitis in these individuals. In the
Healthy People 2020 initiative, oral health is
one of the indicants in overall national health
surveillance?®.

Utilizing the techniques of molecular
biology, different subtypes have been
identified in the oral cavity. In individuals with
a healthy periodontium, E. gingivalis subtype 1
(ST1) occurs in 48.6%, and E. gingivalis ST2 -
Kamaktli variant (89% identical to E.
gingivalis ST1) in 29.5%. E. gingivalis ST1
presence was reported in 57.8% of individuals
with periodontal disease, while E. gingivalis
ST2 -Kamaktli variant, was present in
50.0%.30 The results by Garcia et al. showed
that E. gingivalis ST1 was established in
47.5% of patients on orthodontic treatment,
while 73.8% had E. gingivalis ST2 -
Kamaktli variant, which indicated their
genetic and differences in pathogenicity>!.

Further, some recently published data
indicate that E. gingivalis attacks inflamed
and damaged oral mucosa and inhibits cell
proliferation, without any possibility for the
damaged tissue to regenerate.
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Osteceno tkivo pogoduje daljem razvoju
protozoa u usnoj duplji. Parodontopatija
dovodi do ireverzibilnog oSte¢enja epitela i
gubitka kostanog tkiva alveolarnog nastavka,
Sto rezultira gubitkom zuba ili totalnom
bezuboséu. U slucaju komplikacija paro-
dontopatije (parodontalni apsces, nekroza tkiva
parodonta) javljaju se intezivni bolovi i
neprijatan zadah. Klinickim pregledom uocava
se krvarenje, otok gingive 1 povecana
pokretljivost zuba®3,

Studija Bao* i autora pokazala je
virulentni potencijal E. gingivalis. Navedeni
autori smatraju da se ovaj kolonizator oralne
sluzokoze ne moze smatrati oportunistiCkim
mikroorganizmom. Umesto toga, E. gingivalis
treba posmatrati kao mocnog mikrobnog
pokretaca destruktivnih oblika parodontopatije
¢ija je uloga uglavnom bila potcenjena. Zato bi
stomatolozi trebalo da se postaraju da
parodontalni dzepovi i tkivo budu ocisceni od
ove protozoe®,

E. gingivalis se prenosi direktnim,
odnosno, oralnim putem  (ljubljenjem,
kori$¢enjem zajednickog pribora za odrzavanje
oralne higijene i pribora za jelo, ali i putem
kontaminiralne vode i hrane (indirektnim
putem). Prevencija ukljucuje izbegavanje
direktnih 1 indirektnih puteva prenoSenja:
kori$¢enje sopstvenog pribora za li¢nu higijenu
i pribora za jelo predhodno dobro opranog, kao
i izbegavanje ljubljenja ako posto'gi rizik da
osoba moze biti nosilac E. gingivalis?.

Trichomonas tenax

Trichomonas tenax (T. tenax) pripada
?rupi kosmopolitskih, anaerobnih Protista —
lagelata koji izazivaju oralnu trihomonijazu.
T. tenax, kao i njegova srodna wvrsta,
Trichomonas vaginalis (uzro¢nik genitalne
trihomonijaze), svrstan je u kolo Parabasalia,
razred Zoomastigophora, porodicu Trichomo-
nadidae, rod Trichomonas®. Javlja se u obliku
trofozoita ovalnog ili okruglog oblika i nema
formu ciste. Priblizne je duzine od oko 15um,
ima 4 slobodne flagele na prednjem Sirem
kraju koje polaze iz blefaroplasta. Peta flagela
je povezana sa povrSinom celije formirajuci
talasastu (undulentnu) membranu. Paralelno sa
ovom membranom nalazi se hromatofilna nit
(costa) 1 aksostil koji daje Cvrstinu parazitu.
Ima Jedno jedro sa endozomom Kkoje je
rasporedeno u prednjoj zoni, blizu tacke
umetanja flagela. Trofozoit je vegetativni oblik
koji se hrani putem fagocitoze i pinocitoze od
ostataka hrane i bakterijama iz usne duplje;
razmnozava se 1 predstavlja infektivnu formu
parazita (nema formu ciste). Reprodukcija je
uzduznom binarnom podelom, bez polne
reprodukcije®.

Increased neutrophil, monocyte and T
Ifymphocyte migration and histamine release
rom basophils occur via interleukin-8
activation, which further intensifies the
process of inflammation®. The presence of
damaged tissue favors continued development
of protozoa in the oral cavity. Periodontitis
induces irreversible damage to the epithelium
and bone tissue loss in the alveolar processus,
which results in tooth loss or total
edentulousness. In case of periodontal disease
complications (periodontal abscess,
ﬁeriodontal tissue necrosis), stronﬂ pains and

alitosis could occur as we Clinical
examination typically reveals bleeding,
swollen 3q$ums and increased  teet]
movement3334,

The study by Boa et al. demonstrated the
virulent potential of E. gingivalis. These
authors believed that this oral mucosa
colonizer could not be considered an
opportunistic  microorganism. Instead, E.
gingivalis should be thought of as a potent
microbial inducer of destructive periodontitis
forms, the role of which was mostly
underrated. Practising dentists should therefore
take care that inflamed periodontal pockets and
tissue should be made and stay clean of this
protozoan,

E. gingivalisis transmitted by direct, i.e.
oral route (by Kkissing, usinﬁ the same
toothbrush, eating tools and kitchenware), but
also by contaminated water and food (indirect
route). The prevention involves avoidance of
direct and indirect transmission routes: using
one’s own personal hygiene tools and eating
tools, well washed before use, and avoidance
of kissing if there is a risk of E. gingivalis
carrier status?.

Trichomonas tenax

Trichomonastenax(T. tenax{) belongs to
the group of cosmopolitan, anaerobic flagellate
protists which cause oral trichomoniasis. T.
tenax, as well as its kin species Trichomonas
vaginalis (the cause of genital trichomoniasis)
is classified in the phylum Parabasalia, classis
Zoomastigophora, famil% Trichomonadida,
and genus Trichomonas™. It occurs in the
trophozoite form of oval or round shape and
does not have a cyst form. It measures about
15 um in length. It has four free flagella on its
anterior, wider end, originating in the
blepharoplast. The fifth flagellum is connected
to the cell surface, forming a wavy, undulant
membrane. In parallel to this membrane, there
is a chromatophilic thread (costa) and axostil,
giving firmness to the parasite. There is one
nucleus, with an endosome, situated in the
anterior zone, close to the point of flagella
insertion.
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Prvobitno je identifikovan kao bezopasni
komensal koji zivi u ljudskoj usnoj duplji i
distribuira se izmedu zuba, desni, jezika i
phuvacke hudl sa  loSom  oralnom
higijenom**3'” a zatim kao parazit naden u
parodontalnim dzepovima®,

Konvencionalna detekaja I identifikacija
T. tenax se najceSce vrsi metodom svetlosne
mikroskopije i kultavacije®**°, pa zavisno od
koris¢ene metode (najCeSce mikroskopija) 1
geografskog podrudja is 1tlvanja prevalencua
T. tenax je u rasponu od 0 do 94,1%?8. Sem'u
usnoj duplji, T. tenax naden je u pljuvacnlm
zlezdama limfnim nodusima 1 u respiratornom
traktu*-*°. Trihomonada je otkrivena i u usnoj
duplji pacuenata sa oslabljenim imunitetom
usled urodenih sistemskih bolesti, kao i na
hroni¢noj imunosupresivnoj terapiji, Sto ne
iskljucuje njena oportunisticka svo_]stva1 46
Primenom molekularnih metoda duagnostlke
utvrdeno je da je T. tenax znacajno
zastupljeniji kod pacijenata sa Daunovim
sindromom koji imaju parodontalne lezije, u
poredenju sa kontrolnom grupom acijenata,
sa neznatnom razlikom indeksu plaka
izmedu dve grupe®’.

Na patogeni potencijal T. tenax ukazala
su istrazivanja koja su utvrdila proteoliticka, a
posebno kolagenoliticka svojstva ove flagelate
kod ljudl sa patoloskim promenama u usnoj
duplji*®.  Rezultati  studija  objavljenih
poslednjlh Sezdeset godina o etiopatogenezi T.
tenax joS uvek nisu dovoljni da potvrde ulogu
ove flagelate u nastanku bolesti, iako je
utvrdeno: 1) da se T. tenax ces¢e otkriva u
oralnom biofilmu sa mesta sa parodonto-
patijom nego na zdravim mestima; 2) da je
sposoban da proizvede razli¢ite enzime koji bi
mogli da ucestvuju u parodontalnoj razgradnji 1
da ima sposobnost da se prilepi na epitelne
Celije (njegov lizirani oblik bi mogao da
izazove sintezu 1L-8); 3) da detaljnije analize
prisustva flagelate u wusnoj duplji nisu
sprovedene nakon nehirurSkog leCenja
parodontopatije®.

Pacijenti sa dljagnozom infekcije koju
izaziva T. tenax najCeSCe imaju suva usta,
sindrom pecenja u ustima, spontani bol 1 bol
tokom gutanja, a intraoralnim pregledom mogu
se uociti parodontalni dZepovi, glositis 1
hroni¢na parodontopatija“.

Nedavni rezultati sistematskog pregleda
literature i meta analize pokazali su globalnu
objedinjenu prevalenciju od 17% (95% CI 14—
22%) infekcije uzrokovane T. tenax. Najveca
prevalencija je procenjena na 56% (42—69%) u
Cileu, dok je najniza prevalencija u Keniji sa
3% (1-6%). Analiza je pokazala da je infekcija
najcesca u starosnoj grupi od 46 do 55 godina
sa 15% (0-100%).
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The trophozoite is a vegetative form feeding
by phagocytosis and pinocytosis on food
debris and bacteria present in the oral cavity;
it replicates and represents the infective
parasite form (without any cyst form). The
reproduction occurs by longitudinal bmary
division, without any sex reproduction®®

The parasite has been orlglnally
identified as a harmless commensal living in
the human oral cavity distributed between the
teeth, on the gums, tongue and in the sallva of
individuals with poor oral hygiene®*<’, and
then has been found as a parasite in periodontal
pockets®,

Conventional detection and
identification of T. tenax is most commonly
performed using the method of light
microscopy and cultivation®*#°, Depending on
the methodology used (usuaIIy microscopy)
and geographic area, the prevalence of T.
tenax ranges from 0% to 94.1%. In addition
to the oral cavity, T. tenax has been found in
sallvary glands, lymph nodes and respiratory
tract**.” The trichomonad has also been
detected in the oral cavity of patients with a
weak immunity due to congenital systemic
diseases, as well as in those on chronic
immunosuppressive therapy, which does not
exclude its opportunistic characteristics®“°.
Using the molecular diagnostic methods, it has
been established that compared to controls, T.
tenax is significantly more prevalent in patients
with Down syndrome who have periodontal
lesions, with a negligent dlfference in the
plaque index between the groups®’

The pathogenic potential of T. tenax
has been stressed in the studies which have
established proteolytic, and especially
collagenolytic potentials of this flagellate in
people with oral cavity pathologies®. The
results of the studies of etlopathogene3|s of
T. tenax published in the last sixty years are
still insufficient to confirm the role of this
flagellate in the development of disease,
although the following has been established:
1) T. tenaxis more frequently identified in
the oral biofilm from the sites affected by
periodontitis than from healthy localizations;
2) T. tenax has the ability to attach to
epithelial cells (its lysed form could induce
IL-8 synthesis); 3) more detailed analyses of
the flagellate presence in the oral cavity have
not been done after a non-surgical treatment
of periodontitis*.

Patients with the diagnosis of an
infection caused by T. tenax usually have dry
mouth, burning mouth syndrome, experience
spontaneous pain and pain when swallowing,
and an intraoral inspection may reveal the
presence of perlodontal pockets, glossitis and
chronic periodontitis®.
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Ukupna prevalencija zavisno od primenjenih
dijagnostickih procedura identifikacije parazita
(mikroskopija,  kultivacija, ~ molekularne
metode) bila je 21% (12—32%), 19% (8-35%)
i 17% (12-23%). Analiza podgrupa je
pokazala prevalenciju T. tenax kod pacijenata
sa kandidozom [22% (3-52%)], gingivitisom
[21% 49—36%)] I parodontopatijom [27% (10—
48%)°*.

Visoka  heterogenost  parodontalne
prevalencije T. tenax moze biti u korelaciji sa
neusaglaSenim  skriningom populacije u
pogledu wuzrasta, pola, postojanja neke
sistemske bolesti i metodama koje se Koriste za
parazitolosku dijagnozu. Molekularne
dijagnosticke tehnike za otkrivanje i identi-
fikaciju vrsta roda Trichomonas, kao Sto su
amplifikacija 1 sekvencioniranje genoma,
Eouzdan su alat za brzu 1 specificnu

arakterizaciju trihomonada’. Svakako,
eksperimentalni modeli na  Zivotinjama,
koris¢enjem  relevantnih  fiziopatoloskih
modela parodontopatije, neophodni su da bi se
ispitala sposobnost T. tenax da izazove i/ili
pogorsa bolest, kao 1 standardizovane
eksperimentalno dizajnirane epidemioloske
studijet®.

Kolonizacija usne duplje T. tenax se
ceSce javlja kod starijih osoba i retko kod dece
(kao i E. gingivalis). Put prenosa je pljuvacka i
infekcija se moze desiti direktno, poljupcem,
ili indirektno, kontaktom preko pribora za jelo,
li¢nu higijenu sl., odnosno s bilo ¢im §to moze
imati tragove zaraZene pljuvacke®. T. tenax se
lako prenosi izmedu ¢lanova porodice®, a novi
podaci ukazuju na moguénost medusobne
razmene trihomonada izmedu razliCitih vrsta
domacina®. Molekularnim tehnikama T. tenax
je dijagnostikovana u usnoj duplji pasa,
macaka 1 u mandibularnoj Zlezdi psa.l
Cinjenica da je T. tenax pronaden kod Zivotinja
1 njihovih vlasnika moZe ukazivati na
porodi¢ni ili kuéni karakter infekcije ovom
vrstom 1 ukazuje na moguénost prenosenja
oralne trihomonijaze sa Coveka na domace
zivotinje 1 obrnuto; stoga se trihomonijaza usne
duplje moze smatrati antropozoonozom ili
zooantroponozom?.

Jo§ jedan vaZan faktor koji utie na
infekciju oralne duplje je trajanje pranja
zuba®®. Pranje zuba kraée od 1 minuta, kao i
suviSe retko pranje, negativno utiCu na stanje
usne duplje 1 podstiCu pojavu protozoa. S
druge strane, negativnho utiCe i1 nepravilna
upotreba dodatnih mehanickih sredstava za
oralnu higijenu, kao S§to su konac za zube ili
¢ackalice. Protisti se ¢esce javljaju kod ljudi
koji koriste mehanicka sredstva. Ovo je
verovatno zbog pogresnog rukovanja ovim
uredajima, koji mogu oStetiti tkivo desni 1
stoga izazvati upalu®®.

Recent results of a systematic literature
review and meta-analysis have revealed
global overall prevalence of 17% (95% CI
14-22%) of T. tenax infection. The highest
prevalence rate was estimated to be 56%
(42-69%) in Chile, while the lowest
prevalence was reported in Kenya, with only
3% (1-6%). The analysis demonstrated that
the Infection was most common in those
aged 46-55 years, with 15% (0-100%). The
overall prevalence, depending on the applied
diagnostic ~ procedures  for  parasite
identification ~ (microscopy, cultivation,
molecular methods), was 21% (12-32%),
19% (8-35%) and 17% (12-23%),
respectively. The subgroup analysis dealt as
well with the prevalence of T. tenax in
patients with candidiasis [(22% (3-52%)],

ingivitis [21% (19—36%)] and periodontitis
([J27% (10-48%)]°L.

A high degree of heterogeneity of
periodontal T. tenax prevalence could be
related to unbalanced screening practices as
to the factors of age, gender, presence of
some systemic disease and methods utilized
for parasitology diagnosis. Molecular
diagnostic techniques devised to detect and
identify the species of genus Trichomonas
(such ~ as genomic amplification and
sequencing), represent a reliable tool for rapid
and specific characterization of trichomonads®.
Obviously, experimental animal models
utilizing relevant physiopathologic models of
periodontitis are necessary to assess the
ability of T. tenax to cause and/or aggravate
a disease, as well as standardized
experimentally designed epidemiological
studies®®.

Oral cavity colonization with T. tenax
is more common in older individuals and is
rare in children (similar to E. gingivalis). The
transmission route is saliva and infections
occur directly, by kissing, or indirectly, by a
contact with eating tools, personal hygiene
items, and similar, 1.e. with anything that has
come into contact with infected salival. T.
tenax is easily transmitted between family
members®?, and some recent data suggest the
Bossibility of exchange of trichomonads

etween different host speciesl. Using
molecular techniques, T. tenax has been
diagnosed in the oral cavity of dogs and cats,
and in the mandibular gland in dogsl. The fact
that T. tenax has been identified in animals and
their owners may indicate the possibility of a
familial or household character of the infection
with this species and suggests the possibility
of transmission of oral trichomoniasis from
humans to domestic animals and vice versa;
oral trichomoniasis can therefore be considered
an anthropozoonosis or zooanthroponosis?.
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Ostale  protozoa:  Leishmania  spp.,
Toxoplasma gondii

Leishmania spp.

Vrste roda Leishmania su obligatni
intracelularni  paraziti tkiva sisara koje
pripadaju  potkraljevstvu  Protozoa, kolu
Sarcomastigophora, razredu Zoomastigophora
(kao i rod Trichomonas, odnosno vrsta T.
tenax). UzroCnici su oboljenja lajSmanioza
koje je rasprostranjeno Sirom sveta, sem u
Australiji i na Antarktiku. LajSmanijaza je
endemska parazitoza u mnogim zemljama, a
najviSe u zemljama u razvoju. Svetska
zdravstvena  organizacija  je  uvrstila
lajSmanijazu na listu zanemarenih tropskih
bolesti Koje treba eliminisati do 2030%.

Transmisija vrsta ovoga roda je najcesce
zoonotska.  LajSmanije  prenose  zenke
hematofagnih insekata (kolokvijalno pescane
muve, eng. Sand flies) iz roda Phlebotomus
i/ili  Lutzomyia (vrste rasprostranjene u
Americi) sa domacih 1 divljih zivotinja
(rezervoari parazita). Za vreme krvnog obroka
insekta dolazi do ingestije amastigota
(infektivni oblik za insekta) iz zarazenih
domacina. U crevima insekta (prelazni
domacin - vektor) amastigoti prelaze u
promastigotni  oblik  koji  je  pokretan.
Promastigoti se = umnozavaju  prostom
binarnom fisijom u digestivnom traktu insekta
1 potom prelaze u metacikline promastigote
(infektivni oblici za ¢oveka) kada vrSe invaziju
bukalne Supljine insekta. Krvnim obrokom,
ubodom preko koze, insekt unosi Zrtvi (sisaru)
infektivni oblik parazita koji vr$i invaziju
citoplazme mononuklearnih fagocita i prelazi u
formu amastigota (LajSman Donovan telo, eng.
Leishman Donovan body) efikasno
izbegavajuci imunski odgovor nosioca. Nakon
niza deoba i stvaranja velikog broja amastigota
dolazi do pucanja zaraZene celije. Osobodeni
paraziti (amastigoti) vrSe najezdu novih
fagocita preko kojih se, zavisno od vrste
parazita i imunskog statusa domacina, infekcija
Siri (jetra, slezina, kostna srz, limfni nodusi,
koza, creva i td.). Amastigoti koji se nadu u
krvotoku nakon liziranja napadnute celije, ali i
prepune parazitirane Celije, budu inglestirani od
strane insekta prilikom novog uboda®.

Humana lajSmanioza je u prvom redu
zoonoza, ali se mozZe sa obolelog coveka
preneti na drugog c¢oveka (interhumani prenos)
transfuzijom krvi, koris¢enjem zajednickih

igala, sporadiCno seksualnim putem 1
transplancentarnim  putem  (kongenitalna
lajsmanioza)'.

Vrste roda Leishmania su morfoloski
istovetne, Sto ponekad pravi zabune u
taksonomiji.
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Another important factor of impact on
oral cawty infection is the duration of teeth
brushing®. Teeth brushing shorter than a
minute, as well as very rare teeth brushing, has
an unfavorable impact on the oral cavity health
and may favor protozoan colonization. On the
other hand, Improper use of additional
mechanical devices for oral hygiene, such as
dental flosses or toothpicks, may also have a
negative impact. Protists more commonly
occur in people who tend to use these
mechanical devices. This is probably the
consequence of improper use of the devices,
which may inflict damage to the gums and thus
induce inflammation®3.

Other protozoans:
Toxoplasma gondii

Leishmania  spp.,

Leishmania spp.

The species of the genus Leishmania

are obligate intracellular parasites of
mammalian tissues that belong to the
subregnum Protozoa, phylum

Sarcomastigophora, classis Zoomastigophora
(as well as the genus Trichomonas, i.e. T.
tenax species). They cause leismaniosis, a
globally present disease (with the exception
of Australia and Antarctica). Leishmaniasis
is an endemic parasitosis in many countries,
mostly affecting the developing countries.
The World Health Organization classified
leishmaniasis amon? the neglected tropical
diseases that should be eliminated until
2030,

Transmission of the species of this genus
is usually zoonotic. Leishmanias are
transmitte by the bite of female
hematophagous insects (colloquially called
sand flies) from the genu s Phlebotomus and/or
Lutzomyia (the species living in America)
from domestic or wild animals (parasite
reservoirs). During their blood meal, insects
ingest amastigotes (an infective form for
insects) from infected hosts. In the insect
bowel (an  intermediary  host-vector)
amastigotes transform to promastigotes (a
mobile stage). Promastigotes replicate by
simple binary fission in the insect digestive
tract and then transform into
metacyclicpromastigotes (a form infective to
humans), when they invade the insect buccal
cavity. By a blood meal, i.e. via a bite on the
skin, the insect introduces the infectious
parasite form into the victim (a mammal),
which futher invades the cytoplasm of
mononuclear phagocytes and transforms into
the amastigote form (Leishman-Donovan
body), efficiently evading the host immune
response. After a sequence of divisions and
creation of a large number of amastigotes, the
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Poslednjih  nekoliko godina zahvaljujuci
primeni metoda molekularne biologije izvrSena
Je nova Klasifikacija. Tako, subgenus
Leishmania ¢ine pet kompleksa u kojima se
nalaze brojne wvrste. Leishmania donovani
kompleks obuhvata wvrste: L. donovani, L.
infantum, L. chagasi, L. archibaldi. Iste vrste
lajSmanija mogu usloviti razliCite klinicke
oblike lajSmanijaze, 1 obrnuto. Izdvojena su
cetiri  klinicka  entiteta  lajSmanijaze.l)
visceralna lajsSmanijaza (VL), 2) kozna
lajSmanijaza (KL), 3) kozno-sluzokozna
lajSmanijaza (KSL), 4) difuzna kozna
lajmanioza (DKL),

Visceralna lajSmanijaza (kala-azar,
Dum-dum groznica) je sistemsko oboljenje
koje se karakteriSe visokom temperaturom,
hepatosplenomegalijom, limfoadenopatijom,
anemijom, leukopenijom, trombo-
citopenijom, znaéajnim gubitkom telesne
tezine 1 slabljenjem organizma. U neleCenih
0soba, stc()fa smrtnosti je gotovo 100% u
periodu od dve godine. Infekciju izazivaju
vrste L. donovani kompleksa, i to: L.
donovani je wuzro¢nik indijske VL; L.
infantum je uzro¢nik mediteranske VL; L.
chagasi je uzro¢nik juznoamericke VL i L.
archibaldi je uzro¢nik sudanske VL,

Kod mediteranskog tipa kala-azara
(Mediteran, Jugoistocna Evropa, ali i Kina,
Srednja Azija, Centralna i JuZzna Amerika),
glavni rezervoar infekcije je pas. Lanac
infekcije je na relaciji pas-insekt-pas, ali i na
relaciji as-insekt-covek. NajceSce
oboljevaju deca (otuda i naziv), ali nisu
postedeni ni odrasli. Prvi autohtoni slucajevi
VL u Srbiji su zabelezeni 1945. godine u
NiSu 1 Dobrickom okrugu. U naredne tri
godine na teritoriji juzne, istocne 1 zapadne
Srbije registrovano je preko 350 slucajeva
lajSmanijaze, a tokom 1949. godine nekoliko
obolelih u neposrednoj okolini Beograda
(Srbija). U navedenom periodu, kala—azar je
bio endemican u svim republikama nekadasnje
Jugoslavije, sem na teritoriji nekadaSnje
Hrvatske i nekadasnje Slovenije®™. Glavni
rezervoar parazita, prema sprovedenim
istrazivanjima, je pas, a vektori flebotomusi®.
U prvoj dekadi ovog veka zabeleZena su 22
sluéaja VL u Srbiji i 1 slucaj koinfekcije
HIV/lajSmanijaza koji je zabeleZen u
jugoistoénoj Srbiji (grad Nig)®"®8, Jedna od
glavnih pretnji u kontroli VL je interakcija s
HIV infekcijom. Naime, VL se pojavila kao
vazna  oportunisticka  infekcija  (posle
toksoplazmoze i kriptosporidioze) povezana sa
HIV-om. U endemskim podrucjima visceralne
lajSmanioze mnogi ljudi imaju asimptomatsku
infekciju i istovremenu infekciju HIV-om
(koinfekcija) Sto povecava rizik za razvoj
aktivne VL izmedu 100 i 2320 puta!

infected cell bursts. The released parasites
(amastigotes) infect new phagocytes through
which, depending on the ﬁarasite species and
immune status of the host, the infection
spreads further (to the liver, spleen, bone
marrow, lymph nodes, skin, intestines, etc.).
Amastigotes present in the bloodstream after
the éysis of an infected cell (or a parasite-
filled infested cellg, are ingested by an insect
during a new bite®®.

Human leishmaniasis is primarily a
zoonosis, but can be transmitted from an
infected individual to others (interhuman
transmission) by blood transfusion, by sharing
needles, sporadically even by sexual route and
transplacentally (congenital leishmaniasis)®®.

The species of the Leishmania genus are
morphologically identical, which sometimes
creates confusion in their taxonomy. In recent
years, owing to the molecular biology
methods, a new classification has been made.
The subgenus Leishmaniais thus composed of
five complexes with numerous species. The
Leishmaniadonovani complex involves the
following species: L. donovani, L. infantum, L.
chagasi, and L. archibaldi. The same
leishmania species can cause different clinical
forms of leishmaniasis, and vice versa. Four
clinical entities of leishmaniasis are
recognized: 1) visceral leishmaniasis (VL); 2
cutaneous leishmaniasis (CL); 3
mucocutaneous leishmaniasis (MCL); and 4
diffuse cutaneous leishmaniasis (DCL)*°.

Visceral leishmaniasis (kala-azar, Dum-
dum fever) is a systemic disease characterized
by high temperature, hepatosplenomegaly,
I%/mphadenopathy, anemia, leukopenia,
thrombocytopenia, and significant loss of body
weight. In untreated individuals, the mortality
rate 1S almost 100% in the period of two years.
The infection is caused by the following
species from the Leishmaniadonovani
complex: L. donovani, as the cause of Indian
VL, L. infantum, as the cause of Mediterranean
VL; L. chagasi, as the cause of South
American VL: and L. archibaldi, as the cause
of Sudan VL',

In the Mediterranean type of kala-azar
(Mediterranean region, South Eastern Europe,
but also China, Middle Asia, Central and South
America) the principal infection reservoir is
the dog. The infection chain is dog-insect-dog,
but also dog-insect-human. Children are most
commonly affected, but adults are not spared
either. The first autochthonous (native) cases
of VL in Serbia were recorded in 1945 in Ni§
and in Dobri¢ County. In the next three years
there were over 350 reported cases of
leishmaniasis in the territories of South,
Eastern and Western Serbia, and in 1949, there
were several infections in the vicinity of
Belgrade as well.
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U JuZnoj i1 Jugoistocnoj Evropi oko 70%
slucajeva VL kod odraslih je povezano sa
HIV ‘infekcijom®*. Pored HIV infekcije, na
povecanu uéestalost lajSmanijaze  kao
oportunisticke bolesti uticao je poveéani broj
ljudi sa imunokompromitovanim imunitetom
usled  hroni¢nih  bolesti, neoplazml
imunosupresivnih tretmana, transplantacue

Post kalaazarne kozne lezue (PKKL) mogu se

javiti nakon izleCenja VL, naroCito u
endemskim podrucjima lajSmanioze
uzrokovane L.  donovani.  Fizikalnim
pregledom uocava se makulopapulozni

nodularni osip koji je uglavnom lokalizovan
oko usta i neSto manje na grudnom koSu i
nadlakticama. Medutim, moze se javiti i
generalizovani osip, Cirevi i1 kraste, kao i1
heilitis i1 lezije na mekom i tvrdom nepcu.
Bolest je hroniCnog toka, moZe trajati
godinama iako parazm ne vrse invaziju
unutra$njih organa®®

KoZna la]smanijaza se karakteriSe
po]iavom papula na kozi na otkrivenim
delovima tela (lice, ruke, noge) koje su
pratene regionalnom limfoadenopatijom.
Papule se javljaju nakon 1-2 meseca od
uboda insekta, potom ulceriSu kada nastaju
krateri na kozi. Ivice lezija su jasno
ograniene 1 eritematozne, a potom nastaje
granulaciono tkivo. Promene su bezbolne i
spontano zaceljuju kod nekomplikovanih
formi KL. Medutim, patoloske promene
lokalizovane na  vidljivim, izlozenim
delovima tela, sa moguc¢nos¢u destrukcije
tkiva 1 stvaranja oziljaka, zahtevaju
medikamentoznu terapiju. Uzro¢nici KL su
morfoloski identini sa vrstama koje
uzrokuju VL. U zemljama Starog sveta to
vrste L. tropica, L. major i L. aethiopica,
mada u JuZznoj Evropi 1 zemljama
mediteranskog basena urocnik KL mozZe biti
vrsta L. infantum. KL Novog sveta izazivaju
vrste L. mexicana complex i L. braziliensis
complex®®.

Kozno-sluzokozna lajSmanijaza  se
karakteriSe lezijama na koZi 1 sluzokozi koje
delimi¢no ili potpuno vrse destrukciju tkiva
Sto dovodi do estetskih promena sa
psihi¢kim poremecajima, kao i do ozbiljnih,
po zivot opasnih, funkcionalnih promena na
organima. Uzro¢nici KSL su L. major, L.
tropica, L. aethiopica, L. mexicana, L.
brasiliensis (Centralna Amerika, rede Isto¢na
Afrika). Nakon 1-4 nedelje od uboda insekta,
lezija moZe spontano da se zaleCi.
Karakteristicno je da se primarna lezija
progresivno povecava u periodu od nekoliko
nedelja i/ili godina. Bolne, destruktivne,
metastatske lezije u usnoj i nosnoj duplji
javljaju se u 2-50% slucajeva®®.
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In this period, kala-azarwas endemic in all
ex-Yugoslav republics, with the exception of
Croatia and Slovenia®. The main infection
reservoir, according to the studies, was the
dog, and vectors were phlebotomi®®. In the
first decade of this century, there were 22
recorded cases of VL in Serbia and one case
of HIV/leishmaniosis-coinfection in
Southeastern Serbia (the city of Nig)*"%8,
One of the major threats in the control of VL
is its interaction with HIV infection. In
particular, VL appeared to be an important
opportunistic infection (after toxoplasmosis
and cryptosporidiosis) associated with HIV.
In the regions endemic for VL, many people
have an asymptomatic infection and
concomitant infection with HIV
(coinfection), which increases the risk of
developing active VL one hundred to 2,320
times!

In Southern and South-Eastern Europe
around 70% of cases of VL in adults are
associated with HIV infection!®, In addition
to HIV infection, increased prevalence of
leishmaniasis as an opportunistic infection is
influenced by increased numbers of individuals
immunocompromised due to chronic diseases,
neoplasms, |mmunosuppresswe treatments,
transplantations®®. Post-kala-azar skin lesions
(PKSL) can appear after VL has been cured,
especially In  endemic  regions for
leishmaniosis caused by L. donovani. On
physical examination, maculopapular rash is
seen, primarily around the mouth and
slightly less on the chest and upper arms.
However, generalized rash may also occur
along with boils and crusts, cheilitis and soft
and hard palate lesions. The disease follows
a chronic course and can last for years,
although the para5|tes are not invading the
internal organs®®

Cutaneous leishmaniasis (CL? IS
characterized by the appearance of papules in
the skin on the exposed parts of the body
(face, arms, legs), accompanied by regional
Iymphadenopat y. Papules tend to occur 1-2
months after the insect bite, and after that
ulcerate, producing crater-like lesions. The
edges of the lesions are clearly delineated
and erythematous; after that, granulation
tissue is created. The changes are painless
and heal spontaneously in uncomplicated
forms of CL. Nevertheless, pathological
changes situated in the exposed, visible parts
of the body, which may destruct tissue and
create scars, require medicamentous therapy.
The causative agents of CL are
morphologically identical to the species that
cause VL. In the Old World countries these
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Nekoliko godina od zaleCene primarne
lezije mogu se javiti metastatske lezije.
Moguca su razaranja nosne pregrade, tvrdog
nepca 1 grkljana. Takode su opisane i
deformacije usana i obraza®®, Zahvatanje
samo oralne duplje je veoma retko mada su
dokumentovani i ‘takvi primeri®®. Kod
obolelih moze se javiti: groznica, gubitak
teZine, anemija i sekundarna bakterijska
mfekcua Anamneza i prepoznavanje klinicke
slike KSL su presudne u dijagnozi bolesti. U
odmakloj fazi bolesti je leCenje znatno
otezeno, a takode su moguéi i relapsi.
Paraziti se retko nalaze u uzorcima sa ivice
primarnog ulkusa i/ili sa lezija na sluzokozi
obolelog. Bolesnici su seropozitivni, a
takode je pozitivan i intradermalni test.

Ozdraveli  pacijenti  su  otporni  na
reinfekciju®®
Difuzna koZna lajSmanioza  se

karakteriSe lezijama na koZi koje nalikuju
lepromatoznim promenama; hronicnog  je
toka 1 teSka za leCenje. Najpre se javljaju
papule, potom lokalizovane lezije koje se
vremenom S$ire na itavu povrsinu tela u vidu
plakova i ¢vorova koji su Cvrsti i glatki, a
kasniji i hrapavi. Promene ne ulceri$u i ne
zahvataju sluzokoze i unutranje organe 19

Mere prevencije lajSmanijaze su razlicite
i zavise od brojnih faktora: geografskog
podrucja, staniSta sisara domacina 1 vektora.
Neophodno je sistematsko otkrivanje obolelih i
njthovo lecenje; periodino zapraSivanje
insekticidima sa  rezidualnim dejstvom,
koriS¢enje repelenata i zaStitnith mreZa oko
prostora za spavanje; dispozicija dubrista;
uniStavanje malih glodara 1 zaraZenih pasa.
Dijagnostikovanje oralne lajSmanijaze
predstavlja izazov u medicinskoj praksi. Rana
dijagnoza je neophodna da bi se obezbedlo brzi
tretman i da bi se izbegli recidivi®

Toxoplasma gondii

Rod Toxoplasma pripada kolu
Apicomplex, razredu Sporozoa. Protozoa
Toxoplasma gondii (T. gondii) je ubikvitarni
parazit rasprostranjen po Citavom svetu.
Prema podacima Centra za kontrolu i
prevenciju bolesti (eng. Centers for Disease
Control and Prevencion, CDC) prevalencija
toksoplazmoze u razlicitim delovima sveta je
viSe od 60% 1 varira u zavisnosti od
geografskog podrucja, klimatskih prilika,
nacina Zivota (ishrana, higijena)®. U urbanim
sredinama  naj¢eS¢i  put infekcije je
konzumiranje termicki nedovoljno obradenog
mesa, dok je u ruralnim sredinama ceSce
putem prljavih ruku ili udisanjem oocista.

are L. tropica, L. major and L. aethiopica,
although in southern Europe and the
Mediterranean basin the cause of CL can be
L. infantum. In the New World, CL is caused
by L. meXIcana complex and L. braziliensis
complex®®,

Mucocutaneous leishmaniasis (MCL)
is characterized by lesions in the skin and
mucosa which partially or completely
destruct tissue, leading to esthetic changes
with resultant psychological problems, as
well as to serious, life-threatening functional
organ changes. The causes of MCL are L.
major, L. tropica, L. aethiopica, L.
mexicana, L. braziliensis (Central America,
less commonly East Africa). One to four
weeks after the insect bite, the lesion may
heal spontaneously. It is characteristic that
the primary lesion progressively increases in
the period of several weeks and/or years.
Painful, destructive, metastatic lesions in the
oral and nasal cavity occur in 2-50% of
cases'®. Several years after the primary
lesion has healed, metastatic lesions may
appear. Destruction of the nasal septum, hard
palate and larynx is possible. Deformations
of the gs and cheeks have also been
described®%%, Oral cavity involvement is
rare alone, although suc instances have
been reported as well®®54 In the affected the
following may occur: fever, loss of weight,
anemia and secondary bacterial infections.
Patient history and recognition of the MCL
clinical picture are essential in the diagnosis.
In more advanced disease stages the
treatment is difficult, and relapses tend to
occur as well. The parasites are rarely
present in the samples taken from the
Prlmary ulcer edges and/or from the mucosal

esions. The patients are seropositive, and the
intradermal test is also positive. The healed
patients are resistant to reinfection®®

Diffuse cutaneous leishmaniosis s
characterized by lesions in the skin similar to
leprous changes; it is a chronic disease,
difficult to treat. Papules tend to occur first,
followed by localized lesions which spread
to involve the whole body surface in the
form of plagues and nodules which are firm
and smooth and become rough later. The
changes do not ulcerate Jnor they involve
mucosa or internal organs®®. The measures to
prevent leishmaniosis differ and depend on a
number of factors: geographical area, habitat
of the mammalian host and vectors.
Systematic detection of the affected and their
treatment are essential; periodical dusting
with residual insecticides; use of repellents
and protective nets over the sleeping spaces;
waste disposal; elimination of small rodents
and infected dogs.
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Do infekcije moze do¢i i koris¢enjem u
ishrani svezih jaja domace zivine, mleka, ali
1 putem krvi, pljuvacke 1 urina zarazenih
zivotinja (trofozoit ili pseudocista). Mogu¢
prenos je i nesterilnim iglama, preko
posteljice (transplacentarni prenos), nakon
transfuzije krvi ili transplantacije organa
inficiranog davaoca. Interhumani prenos je
redak, a zabeleZene su izolacije T. gondii 1z
pljuvacke i sa tonzila'®.

Toxoplasma gondii ima sloZeni Zivotni
ciklus koji se sastoji od seksualne i
aseksualne faze. Brojne vrste macaka
(Felide), ukljucuju¢i 1 domacu macku (Felis
domestica) su jedini domacini kod kojih se
odvija seksualna i aseksualna faza zivotnog
ciklusa parazita. Macke se, najcesce,
inficiraju oocistama dospelim iz spoljne
sredine (hrana), ali i Putem hrane u kojoj se
nalaze aseksualni oblici parazita (inficirani
prelazni domacin, obi¢no mis). Aseksualna
faza zivotnog ciklusa moze se odvijati u
razli¢itim tkivima velikog broja domacina
ukljuéujuéi i ¢oveka®®.

Nakon per 0s unosa pravih cisti u
digestivnom traktu macke se razgraduje zid
ciste i osobadaju se bradizoiti koji ulaze u
epitelne ¢elije u kojima se odvija aseksualna
faza razvoja, tj. Sizogonija. Formiraju se
Sizonti 1 merozoiti koji nakon oslobadanja iz
dezintegrisane ¢elije inficiraju nove epitelne
¢elije. Nakon viSe aseksualnih ciklusa, pojedini
merozoiti prelaze u fazu gametogonije kada
nastaje zigot (nesporulisana oocista) koja
fecesom macke dospeva u spoljnu sredinu.
Oociste se u fecesu macke mogu nac¢i nakon
1-3 nedelje od infekcije, a u spoljnoj sredini
u periodu od 2 - 4 dana sazrevaju (sporulisu),
odnosno postaju infektivne. Oociste su
otporne u spoljnoj sredini, glavni rezervoar
je zemljiste, ali moze biti 1 voda. Kada ove
zrele, infektivne oociste dospeju u digestivni
trakt macke, oslobadaju se sporozoiti koji
prodiru u epitelne Ccelije intestinuma,
transformiSu¢i se u tahizote koji se brzo
razmnozavaju Sto dovodi do pucanja celije
domacina. Tahizoiti mogu inficirati susedne
¢elijje intestinuma, ali se mogu hematogenim
i limfnim putem diseminovati po citavom
organizmu macke. Aseksualna faza Zivotnog
ciklusa moze se odvijati u celijama:
intestinuma, CNS-a, miSi¢ima, celijjama
retikuloendo-telijalnog sistema (RES) 1 dr.
¢elijama stalnih, ali 1 prelaznih domacina.
Kod macke se aseksualni stadijum razvoja
(sem u intestinumu) odvija i u centralnom
nervnom sistemu (CNS), miSi¢ima 1 drugim
tkivima, tzv. endodiogenija (macke su
nosioci i tkivnih stadijuma parazita),
odnosno mozZe se razviti generalizovana
parazitemija.
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The diagnosis of oral leishmaniosis presents
a challenge in medical practice. Early
diagnosis is necessary so that a timely
treatment could be provided and relapses
avoided®®.

Toxoplasma gondii

The genus Toxoplasma belongs to the
phylum Apicomplexa, class Sporozoa. The
protozoan Toxoplasma gondii (T. gondii) is a
ubiquitous parasite present worldwide.
According to the data from the Centers for
Disease Control and Prevention (CDCs), the
prevalence of toxoplasmosis in various parts
of the world is over 60% and varies
depending on the geographical area, climate,
way of life (nutrition, hygiene)®.

In urban surroundings, the infection
route is most commonly by mouth through
the intake of insufficiently cooked meat,
while in rural areas the infection is usually
contracted via dirty hands and inhalation of
oocysts. The infection may also arise by
using fresh eggs of domestic poultry or by
milk, but also via blood, saliva and urine of
infected animals (trophozoites or pseudocysts).
Transmission by infected needles is also
possible, as well as through the placenta
(transplacental transmission) and after blood
transfusions or organ transplantation from
infected donors. Interhuman transmission is
nevertheless rare, and T. gondiihas been
isolated from the saliva and from the
tonsils®®,

Toxoplasma gondii has a complex life
cycle that consists of the sexual and asexual
phases. Numerous cat species (Felide),
including the domestic cat (Felisdomestica),
are the only hosts in which sexual and asexual
phases of the parasite’s life cycle occur. Cats
are usually infected by oocysts present in the
environment (via food), but also via the food in
which asexual parasite forms are present
(infected intermediary hosts, usually mice).
The asexual phase may take place in different
tissues of a large number of hosts, including
humans?®.

After a per os intake of proper cysts,
the cyst wall is decomposed by the cat
digestive tract, releasing the bradyzoites
which enter the epithelial cells within which
the asexual developmental phase takes place,
i.e the schizogony. Schizonts and merozoites
are formed, capable of infecting new
epithelial cells after being released from the
disintegrated cell.
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Prelazni domacini (¢ovek 1 drugi kicmenjaci)
zaraze se unosom sporulisanih oocista iz
spoljne sredine i/ili unosom pseudocisti, ali i
pravih cisti koje se nalaze kod drugih prelaznih
domacina (npr. meso zarazene Zzivotinje).
Oslobodeni paraziti, fagocitovani od strane
makrofaga, dospevaju u ekstraintestinalne
strukture prelaznog domacina. U akutnoj fazi
su zahvaceni mezentericni limfni nodusi i
jetra, dok su u hroni¢noj fazi zahvaceni CNS,
srce i skeletni migicit®.

Tahizoiti su pseudociste (¢elijski zid
potice od celije domaéina) ispunjene
trofozoitima koji imaju intezivan metabolizam
I ubrzanu deobu (endodiogenija) tokom
aseksualne faze zivotnog ciklusa.
Ekstracelularno se mogu na¢i u momentu
prskanja celije domacina kada atakuju na
nove celije (pravi intracelularni paraziti).
Mogu se javiti u akutnoj ili subakutnoj fazi
toksoplazmoze. Potom, paraziti prelaze u
drugi aseksualni stadijum tzv. stadijum prave
ciste ispunjene bradizoitima ili cistozoitima
koji takode nastaju endodiogenijom. Bradizioti
su uspavane forme parazita usporenog
metabolizma koje ostaju incistirane dok su
aktivni  mehanizmi  odbrane  domacina.
Sekretuju sopstveni zid ciste formirajuci
pravu cistu (najbrojnije na mozgu, ocima,
skeletnim miSi¢ima) koja sadrzi brojne
parazite (¢ak na hiljade) koji godinama mogu
ostati vitalni. Pritom, njihov domacin tokom
zivota nema simptome 1 znake infekcije
parazitom T. gondii bez obzira na
lokalizaciju cisti (najces¢e lokacije su
abdominalni organi, skeletni misi¢i, mozak,
o¢i, embrionalno tkivo), tzv. hroni¢na
infekcija. Medutim, zid ciste moZe da prsne
kada se paraziti oslobadaju i pritom moze
do¢i do recidiva klini¢kih manifestacija
tokoplazmoze. To se obicno deSava kod
imunokompromitovanih  domacina  kada
toksoplazmoza ima akutni ili subaktni tok
bolesti. Ciste nakon duzeg perioda mirovanja
mogu da kalcifikuju. Ako prave ciste dospeju
u spoljasnu sredinu brzo propadaju.
Infektivne su ako se per 0s unesu zajedno sa
organom u kome se nalaze®®.

Toksoplazmoza ljudi nastaje unosom
oocisti T. gondii preko prljavih ruku, unosom
hrane i vode kontaminirane fecesom macaka
tzv. horizontalna trasmisija. Moguca je i
horizontalna trasmisija putem tkivnih cisti,
ali 1 vertikalna transmisija tahizoitima. Na
tezinu bolesti kod infekcije parazitom T.
gondii, pored virulencije soja, utiCu i
osetljivost, imunski status 1 starost domacina.

After several asexual cycles, individual
merozoites enter the phase of gametogony,
when a zygote (non-sporulatedoocyst) is
produced, which is excreted via cat feces in
the environment. Oocysts can be identified in
the cat feces 1-3 weeks after the infection; in
the environment, they maturate (sporulate) in
the period of 2—4 days, becoming infective.
Oocysts are resilient in the environment;
their main reservoir is soil, although it can be
water as well. When these mature, infective
oocysts enter the cat digestive tract,
sporozoites are released, which enter
intestinal epithelial cells transforming into
tachyzoites which rapidly replicate, causing
the host cell to burst. Tachyzoites may infect
adjacent intestinal cells, or be disseminated
via bloodstream or lymph throughout the cat
body. The asexual phase of the life cycle can
take place in the cells of the intestinum,
CNS, muscles, reticuloendothelial system
(RES) and other cells in the organism of
definitive and intermediary hosts. In cats, the
asexual phase of development (in addition to
the intestines) takes place in the central
nervous system (CNS), muscles and other
tissues (the so called endodyogeny) — cats
host the tissue stages of the parasite as well,
i.e. generalized parasitemia may develop.
Intermediary hosts (humans and other
vertebrates) are infected by the intake of
sporulatedoocysts from the environment
and/or by the intake of pseudocysts or proper
cysts present in other intermediary hosts (i.e.
by the meat of infected animals). The
released  parasites,  phagocytised by
macrophages, reach the extraintestinal
structures of the intermediary host. In the
acute phase, mesenteric lymph nodes and the
liver are involved, while in the chronic phase
the CNS is also involved, as well as the heart
and skeletal muscles®®.

Tachyzoites are in fact pseudocysts
(with the cell wall originating from the host)
packed with trophozoites with an intense
metabolism and rapid rate of division
(endodyogeny) during the asexual phase of
the life cycle. Extracellularly, they can be
identified in the moment of cellular burst,
when they attack new cells (proper
intracellular parasites). They can occur in the
acute or subacute phase of toxoplasmosis.
Afterwards, the parasites enter the second
asexual stage, the so called proper cyst stage,
with the cyst filled with bradyzoites or
cystozoites, which are also produced by
endodyogeny.
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Mnogi ljudi inficirani parazitom T.
gondii nemaju znake i simptome infekcije
tokom steCene (akvirirana) toksoplazmoze.
Ponekad, kod imunokompetentnih osoba,
ukljucujuéi i1 zdrave trudnice, simptomi i
znaci infekcije mogu biti blagi, i nalikuju
gripu i/ili  infektivnoj  mononukleozi
(temperatura, bolovi u miSi¢ima i
zglobovima, malaksalost, glavobolja, retko
bol u grlu 1 farinksu). Cesto dolazi do
lokalizovane limfadenopatije u predelu glave
i vrata (limfni nodusi su Cvrsti, bezbolni i
pokretni na palpaciju)!®%%’ Sa razvojem
imunskog odgovora dolazi do smanjenja
parazitemije, a ciste toksoplazme ostaju u
tkivima 1 sadrZe Zive parazite. Ciste mogu da
se aktiviraju ako dode do imunosupresije.

Kod imunokompromitovanih pacijenata
T. gondii opisane klinicke manifestacije su
veteg  intenziteta,  uklju¢uyju¢i  limfo-
adenopatiju, a kod generalizovane infekcije
moze biti zahva¢en CNS. Tokso-plazmoza kod
imunokompromitovanih osoba je posledica
reaktivacije hroni¢ne infekcije, a znatno rede
primoinfekcije. Reaktivacija moze biti
lokalizovana, na mestu prskanja cisti, ili se
razvija generalizovana toksoplazmoza sa
teSkom klinickom slikom (toksoplazmatski
encefalitis, najéeS¢a oportunisticka infekcija
CNS-a kod obolelih od AIDS-a; intersticijski
pneumonitis; gastricna  toksoplazmoza;
miokarditis 1 moguéim smrtnim
ishodom?196567,

lako kod tokoplazmoze u klini¢koj
slici obolelih nema primarnih simptoma |
znakova infekcije T. gondii u usnoj duplji,
zbog uvecanih limfnih nodusa u predelu
glave i vrata pacijenti dolaze u ordinaciju
stomatologa. U ovim sluc¢ajevima, potrebno
je pacijenta uputiti najpre na neinvazivne
dijagnosticke procedure, u prvom redu na
serodijagnostiku specificnih antitela klase
IgA, IgM i 1gG prema T. gondii. U slucaju
negativnih seroloskih rezultata predloZiti
biopsiju suspektnih limfnih nodusa u cilju
potvrde infekcije T. gondiit®e6:67,

2366

Bradyzoites are dormant parasite forms,
with a slow metabolism, which remain
incysted while the host active defense
mechanisms are active. They secrete their own
cyst wall, forming a proper cyst (most
numerous in the brain, eyes, skeletal muscles),
that contains numerous parasites (even
thousands of them) which may remain vital for
years. At the same time, the host experience no
symptoms and signs of infection with T. gondii
regardless of the cysts’ localization (most
common sites are abdominal organs, skeletal
muscles, brain, eyes, embryonal tissue) — this
is a chronic infection. However, the cyst wall
may burst open when parasites are released
and on that occasion the clinical manifestations
of toxoplasmosis may recur. This usually
happens with immunocompromised hosts
when toxoplasmosis have an acute or subacute
disease course. After a long period of
dormancy, the cysts may undergo calcification.
In the environment, proper cysts tend to perish
rapidly. They are infective if ingested by
mouth together with the organ they are
infesting®.

Human toxoplasmosis occurs after the
intake of T. gondii oocysts via dirty hands,
with foods or water contaminated by cat feces
(the so called horizontal transmission).
Horizontal transmission by tissue cysts is also
possible, as well as vertical transmission by
tachyzoites. The severity of the disease caused
by T. gondiii nfection is influenced by the
strain virulence and sensitivity, immune status
and age of the host. Many individuals infected
with T. gondii do not have any signs and
symptoms of infection during the acquired
(activated) toxoplasmosis. At times, in
immunocompetent  individuals, including
healthy #oregnant women, the symptoms and
signs of infection can be rather mild and
resemble a flu and/or infectious mononucleosis
(with symptoms such as fever, muscle and
joint pain, fatigue, headache, and rarely pain in
the larynx and pharynx). Localized
lymphadenopathy is also common in the
region of head and neck (lymph nodes are
firm, painless and movable on palpation)®©7,
With the development of immune response,
parasitemia usually subsides, while the cysts
remain in the tissues containing living
parasites. If immuno-suppression develops, the
cysts can  undergo  activation. In
immunocompromised (Patients with T. gondii
infection, the described clinical manifestations
are more severe, including lymphadenopathy,
and in cases with a generalized infection the
CNS can be involved as well. Toxoplasmosis
in immuno-compromised individuals
represents the consequence of reactivation of a
chronic infection, and rarely a primary
infection.
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Zakljucak

Oralni mikrobiom ie odraz oralnoa. ali
i opSteg zdravstvenog stania organizma.
Mikrobioloski stanovnici su koevoluirali
zajiedno sa ¢ovekom milionima godina, tako
da oralni mikrobiomi nisu nasumi¢no
kolonizovani. Razvoiem tehnoloaiie za
detekciiu, identifikaciiu i analizu oralnih
mikrobioma, danas postoie detaliniie
informaciie o niihovom postoianiu, sastavu i
specificnim ulogama. Naredne studiie trebale
bi da razreSe dilemu da li promene u oralnom
mikrobiomu prethode klinickim znacima
bolesti ili obrnuto. U prvom slucaiu. oralni
mikrobiom bi  omoauc¢io  utvrdivanie
mogucih rizika od bolesti. Stomatolozi igraiu
vaznu ulogu u dijagnozi oralnih obolienia
uzrokovanih protozoama usne duplie, ali i
protozoa koie dovode do obolienia koia
imaiu uticaia na usnu dupliu. Niihovo
diiaanostikovanie ie svakako veliki izazov i
zahteva multidisciplinarni pristup. Rana
diiaanoza ie neophodna da bi se obezbedilo
brzo i adekvatno lecenje.

Konflikt interesa: Nema
Finansijske podrske: Nema
Zahvalnice: Nema

Such a reactivation can be localized, at the cyst
rupture site, or generalized toxoplasmosis may
develop, with a rather serious clinical picture
(toxoplasmatic encephalitis, the most common
opportunistic infection of the CNS in patients
with AIDS; interstitial pneumonitis; gastric
toxoplasmosis; myocarditis) and possible fatal
outcome!96667,

Although with toxoplasmosis the typical
clinical picture does not contain primary signs
and symptoms of T. gondii infection of the oral
cavity, enlarged lymph nodes in the head and
neck region prompt patients to visit their
dentists. In these cases it is necessary to refer
the patient first for non-invasive diagnostic
procedures, primarily the serodiagnosis of
class IgA, IgM and 1gG specific antibodies to
T. gondii. In case that serology results are
negative, the biopsy of the suspect lymph
nodes should be recommended in order to
confirm the infection with T. gondiit®%¢7,

Conclusion
Oral microbiome reflects oral and
overall health status of the organism.

Microbiological inhabitants of the oral cavity
have evolved together with humans for
millions of years, so that oral microbiomes are
not colonized randomly. With the development
of technology used for detection, identification
and analysis of oral microbiomes, nowadays
there is more detailed information about their
existence, composition and specific roles they
play. Further studies should resolve the
dilemma whether the changes in oral
microbiome precede clinical signs of disease or
vice versa is the case. In the first case, oral
microbiome would help in establishing
possible risks for certain diseases. Dentists
play an important role in the diagnosis of oral
diseases caused by oral cavity protozoans, and
also the protozoans which can produce
systemic diseases with an impact on oral
cavity. Their diagnosis represents a challenge
of a kind and certainly require a
multidisciplinary approach. Early diagnosis is
essential In order that a rapid and adequate
treatment could be initiated.
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SaZetak

Uvod: Brzi razvoj stomatoloske industrije i svakodnevna praksa
stomatologa zahtevaju stalno ucenje, buduci da je dopunjavanje
steCenih znanja i vestina osnova za formiranje visokokvalifikovanog
specijaliste. Samousmereno ucenje, posebno citanje i svrsishodana
upotreba medicinske literature, konstantno doprinose razvoju
miSljenja, koje treba da odgovara savremenom nivou nauke kod
medicinskih strucnjaka, u kontekstu pandemije virusa COVID-19.
Cilj studije bio je da se prate i analiziraju nacini dobijanja novih
naucnih i prakticnih znanja od strane stomatologa, za unapredenje
njihove stomatoloske prakse.

Materijali i metode. U studiji je ucestvovalo 4.026 stomatologa,
koji su popunili on-line upitnike za stomatologe.

Rezultati. Za unapredenje svakodnevne stomatoloske prakse,
stomatolozi dodatno koriste informacije, koje se pruzaju u sklopu
predavanja na naucnim i prakticnim dogadajima (80,19%) i koje se
mogu naci na internet resursima (71,48%). Za stomatologe,
najpogodniji nacin citanja naucnih i prakticnih clanaka bila je
elektronska verzija na sajtovima casopisa (62,20%). Informisanje
putem clanaka sa dobro ilustrovanim klinickim slucajevima
(72,66%) i putem predavanja, uz prakticne materijale (64,75%) od
najveceg su interesa za veliku veéinu stomatologa.

Zakljuéak. Analiza rezultata pokazala je to da su glavni nacini
dobijanja naucnih i prakticnih informacija za stomatologe, u
procesu samostalnog ucenja, aktivno ukljucivanje materijala
dobijenih na predavanjima, naucnim i prakticnim dogadajima,
podaci sa interneta, iz naucne i metodoloske literature, iz naucnih
Clanaka domacih i stranih strucnih ¢asopisa na engleskom jeziku.

Kljuéne reci: samousmereno ucenje, Naucna i prakticna znanja, Strucne
publikacije, pracenje
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Abstract

Background: The rapid development of the dental industry and the
daily practice of dentists necessitate constant learning because
replenishing the stock of acquired knowledge and skills is the basis
for the formation of a highly qualified specialist. Self-directed
learning, especially reading and purposeful work with medical
literature, constantly contribute to the development of thinking,
which should correspond to the modern level of science in medical
professionals in the context of the Covid-19 pandemic.

The aim of the study was to monitor and analyze ways to obtain
new scientific and practical knowledge by dentists to improve their
dental practice.

Materials and methods: The study involved 4.026 dentists who
filled out for dentists online.

Results: To improve daily dental practice, dentists additionally use
information that is provided in lectures at scientific and practical
events (80.19%) and Internet resources (71.48%). For dentists, the
most convenient way to read scientific and practical articles was
through the electronic version on the websites of the journals
(62.20%). Informing doctors with articles with well-illustrated
clinical cases (72.66%) and lectures along with practical materials
(64.75%) are of the greatest interest to the vast majority of dentists.
Conclusion: According to the analytical results, it is shown that the
main ways of obtaining scientific and practical information for
dentists in the process of self-directed learning is the active
involvement of the materials gained on the lectures, scientific and
practical events, from Internet resources, from scientific and
methodological literature, from scientific articles of domestic and
foreign English-language professional journals.

Key words: self-directed learning, scientific and practical knowledge,
professional publications, monitoring.
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Uvod

Brzi razvoj stomatoloske industrije, kao
nauke, kao i uvodenje savremenih tehnologija
u medicinsku praksu zahtevaju stalno
usavrsavanje stomatologa. Odrzavanje strucne
kompetencije [ kvaliteta pruzanja
kvalifikovane medicinske nege stanovnistvu
zemlje zavisi  od stalnog usavrsavanja,
azuriranja znanja 1 usavrSavanja praktlcmh
vestina stomatologa tokom njihove karij jerel.

Ovo pitanje posebno je aktuelno u
kontekstu pandemije virusa COVID-19, jer je
oralna sluzokoza ,arena“ za efekte virusa
COVID-19, u vidu kandld ijaze, herpesa,
aftoznih Iezua i g|OSOdIane Istovremeno
kvalitet pruzene usluge i znan_]e stomatologa
dolaze u prvi plan, kako bi se obezbedilo
pruzanje visokokvalifikovane nege obolelim
ljudima, kroz interdisciplinarnu integraciju i
kontinuirano stru¢no usavrsavanje specijalista
u ovoj oblasti medicine®®

Stoga je u cilju poboljsanja kvalifikacija
lekara, sistem stalnog stru¢nog usavrSavanja
azuriran u Rezoluciji Kabineta ministara
Ukrajine br. 302 ,,0 davanju saglasnosti na
Pravilnik o sistemu stalnog stru¢nog
usavrSavanja zdravstvenih radnika“28. marta
2018. godine. Prema ovoj odluci, kontinuiran
proces usavrSavanja 1 usavrSavanja strucnih
kompetencija stomatologa mora da se nastavi
tokom 01tavog penoda njihove profesionalne
karijere, pocevSi od trenutka medicinskog
obrazovanja. Sada lekari specijalisti imaju
mogucénost da biraju nacin kontinuiranog
struénog usavrSavanja, kako bi dobili 50
bodova na godiSnjem nivou (CME -
Continuing Medical Education — krediti) za
obrazovni  portfolio.  Stomatolozi  mogu
prisustvovati  predavanjima,  seminarima,
radionicama, simpozijumima, konferencijama,
kongresima ili kursevima osvezavanja znanja u
postdiplomskim  medicinskim  ustanovama.
Medutim, kontinuirani profesionalni razvoj
moze biti nedovoljan ili manje efikasan,
ukoliko je bez Cvrste osnove, koja
podrazumeva vestine stecene kroz obuku koju
su stomatolozi sami izabrali®1%,

Samousmereno ucenje je samostalna
kognitivna aktivnost coveka usmerena ka
postizanju odredenih li¢nih ciljeva, odnosno
zadovoljenju  saznajnih  interesovanja i
profesionalnih  potreba.  Osnovni  cilj
samousmerenog ucenja za stomatologe je
kontinuirano dopunjavanje stecCenih znanja i
vestina, koje su osnova za podrsku 1 povecanje
profesionalne  kompetencije za pruzanje
visokokvalitetnih stomatoloskih usluga.

Introduction

The rapid development of the dental
industry as a science and the introduction of
modern technologies in medical practice
necessitate the constant development of
dentists. The maintenance of professional
competence and the quality of the provision of
qualified medical care to the population of the
country depends on the constant training,
updating of knowledge and improvement of
practlc skills of dentists during their medical
career?,

This issue is especially relevant in the
context of the Covid-19 pandemic, as the oral
mucosa is an “arena” for the effects of Covid-
19, in the form of cand|d|a3|s herpes, aphthous
lesions and glossodynia®™. At the same time,
the quality and format of knowledge of dentists
come to the forefront to ensure the provision of
highly qualified care to this contingent of
people through interdisciplinary integration
and continuous professional development of
specialists in this field of medicine®®,

Therefore, in order to |mprove the
qualifications of doctors, the system of
continuous professional development was
updated in the Resolution of the Cabinet of
Ministers of Ukraine No. 302 "On Approval of
the Regulations on the System of Continuous
Professional Development of Healthcare
Specialists” dated March 28, 2018. According
to this resolution, the continuous process of
training and improving the professional
competencies of dentists must continue
throughout the entire period of their
professional activity from the moment of
medical education. Now medical specialists
have the opportunity to choose the format of
continuous professional development in order
to receive 50 points (CME — Continuing
Medical Education — credits) annually for their
own educational portfolio. Dentists may attend
lectures, seminars, workshops, symposiums,
conferences, congresses, or refresher courses
in postgraduate medical institutions. However,
continuing professional development may be
insufficient or less effective without a solid
fiuleatlon based on self-directed learning
skills®

Self-directed learning is an independent
cognitive activity of a person aimed at
achieving certain personal goals, namely the
satisfaction of cognitive interests and
professional needs. The main goal of self-
directed learning for dentists is the continuous
replenishment of the acquired knowledge and
skills that are the basis for supporting and
increasing professional competence for the
provision of high-quality dental services.
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Godine 1997. Garison_je predlozio
model samousmerenog ucenja'?. Ovaj model
ucenja zasniva se na motivaciji, koja je glavni
klju¢ samostalnog ucenja, kao 1 samopracenju
(odgovornost) i samoupravljanju (kontrola),
koji doprinose kontinuiranom ucenju i
odreduju njegov kvalitet i njegovu efikasnost.
Danas postoji mnogo nafma da se obuce
medicinski strunjaci 1 unaprede njihove
vestine, a kako bi se obezbedili 1 postigli visok
profesmnahzam u lecenju i profesionalni
razvoj samog lekara'®.

Cilj rada bila je analiza oblika i
postupaka u samostalnom ucenju stomatologa,
u cilju formiranja profesionalnih
kompetetntnih vestina.

Materijali i metode

U istrazivanju je ucestvovalo 4026
stomatologa razliitog uzrasta, koji su u martu
2021.godine popunjavali upltnlk tokom on-line
naucnih i prakticnih dogadaja i konferencija
struénih Skola za stomatologe. Upitnik je
prlpremﬂa NVO ,,Ukrajinsko stomatolosko
udruZenje® i ukljucivao je i socio-demografska
pitanja 1 pitan da za odredivanje nacina i
pristupa za dobijanje novih naucnih i
prakti¢nih saznanja. Ispitanici su bili stoma-
tolozi svih specijalnosti. Ankete stomatologa i
analiza rezultata studije sprovedene su pod
rukovodstvom NVO |, Ukrajinsko stoma-
tolosko udruzenje grupe  kompanija
»MedEkpert™ i Ukraj inske rejting agencije.

KoriS¢ena  je  analiticka  metoda
istrazivanja 1 strukturno-logicka analiza. U
analizi rezultata podataka primenjene su
metode statisticke analize (StatSoftInc., serijski
broj AGAR909E415822FA).

Rezultati

Prema rezultatima studije, od 4026
ispitanika, 70,25% Ccinile su zene, a 29,75%
¢inili su muskarci. Prema starosnoj d0b1
3,40% ¢inila su lica starosti do 25 godina,
15,08% c¢inile su osobe od 26 do 30 godina,
28, 194% anketiranih stomatologa cinile su
osobe od 31 do 40 godina, 25,62% osobe od
41 godine do 50 godina i 26, 96% osobe stari je
od 50 godina.

Za lekarsku praksu, uvodenje najnovijih
visokotehnoloskih metoda dijagnostike 1
lecenja teskih stomatoloSkih oboljenja, izvori
informacija su osnovni aspekt. Upitnik je
obuhvatio proucavanje izvora za dobijanje
strunih  informacija. Prema rezultatima
studlje u cilju dobijanja novih informacija i
usavrSavanja prakti¢nih i teorijskih znanja,
80,19% stomatologa radije prisustvuje
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In 1997, Garrlson proposed a model of

self-directed learning'. is based on
motivation, which Is the main key to
mdependent learning, as well as self-
monitoring self-

(respon5|b|I|t¥) and
management (control), which all contribute to
continuous learning, and determine its quality
and effectiveness. Today, there are many ways
to train and improve the skills of medical
professionals to ensure and achieve high
professionalism in the results of treatment and
rofessmnal development of the doctor
imself'3,

The aim of the study was to analyze the
forms and approaches in self-directed learnin
of dentists for the formation of professiona
competence skills.

Materials and methods

The study involved 4,026 dentists of
different ages who filled out a questionnaire
during scientific and practical events and
conferences of professional schools for dentists
online in March 2021. The questionnaire was
prepared by the NGO "Ukrainian Dental
Association” and included both socio-
demographic questions and questions to
determine the ways and approaches to obtain
new scientific and practical knowledge. The
respondents were dentists of all specialties.
Surveys of dentists and analysis of the results
of the study were conducted under the
leadership of the NGO "Ukrainian Dental
Association”, the group of companies
"MedExpert" and the Ukrainian rating agency.

The analytical method of research and
structural-logical analysis were used. Statistical
analysis methods (StatSoftinc., Serial number
AGAR909E415822FA) were applied in the
analysis of the data results.

Results
According to the results of the study,
out of 4,026 respondents, 70.25% were

females, 29.75% were males. According to
age, 3.40% were persons under 25 years old,
15.08% persons from 26 to 30 years old,
28.94% of the interviewed dentists were
persons from 31 to 40 years old, 25.62%
persons from 41 to 50 years old, and 26.96%
persons over 50 years old.

For the practice of a doctor, the
introduction of the latest high-tech methods
of diagnosis, treatment, and major dental
diseases, the sources of information are a
fundamental aspect. The questionnaire
included the study of sources of professional
information.
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nau¢nim i prakticnim dogadajima, dok 71,48%
ispitanika  koristi internet, kao izvor
potrebnih informacija (Slika 1. ).

Svaki drugi stomatolog (54,88%) medu
ispitanicima bira Citanje naucne 1 metodicke
literature (knjige i uputstva), kao glavni izvor
za prikupljanje novih informacija; 40,07%
bira naucne clanke u domacéim stru¢nim
Casopisima. Vazna tacka ankete bilo je
utvrdivanje nivoa znanja stranog jezika,
odnosno engleskog, na kome je  nova
medicinska literatura bila dostupna. Medu
ispitanicima, samo 18,55% stomatologa
koristi nauc¢ne c¢lanke u stranim stru¢nim
Casopisima za samostalnu obradu naucnih
informacija (Slika 2).

100,00%
90,00%

80,19%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%

10,00%

Scientific and practical events

According to the results of the study, in order
to obtain a new information and improve
practical and theoretical knowledge, 80.19%
of the dentists preferred attending scientific
and practical events, while 71.48% of
respondents used the Internet resources to
obtain the necessary information (Figure 1).

Every second dentist (54.88%) among
of the surveyed respondents chose reading of
the scientific and methodological literature
(books and guidelines) as the main source for
replenishing new information, 40.07% chose
scientific articles in domestic professional
journals. An important point of the survey was
to determine the level of foreign language
proficiency, namely English, in order to obtain
a new medical literature. Among the
respondents, only 18.55% of dentists used
scientific articles in foreign professional
journals for independent processing of
scientific information (Figure 2).

71.48%

Internet resources

Slika 1. Koris¢enje izvora informacija od strane stomatologa za sticanje novih znanja

Figure 1. Use of information sources by dentists to gain new knowledge
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100,00%
90,00%
80,00%
70,00%
60,00% 54,88%

50,00%

40,00%

30,00%

20,00%

10,00%
Scientific and
methodological literature

40,07%

18,55%
Domestic professional Foreign English-
journals language professional
journals

Slika 2. Kori$¢enje informacionih resursa za unapredenje stomatoloSke prakse

Figure 2. Use of information resources to improve dental practice

Samousmereno  ucenje  prvenstveno
podrazumeva vestine doktora za samostalan
rad sa naucnom literaturom 1 njihovu
sposobnost sistematizacije i obrade naucnih
informacija. Dakle, prema rezultatima ankete,
velika veéina stomatologa preferirala je ¢lanke
sa dobro ilustrovanim klinickim slu¢ajevima
(72,66%) i materijale sa predavanja (64,75%)
(Slika 3). Samo 31,72% stomatologa iskazalo
je interesovanje za originalne c¢lanke sa
rezultatima naucnih istrazivanja, a 24,01%
istaklo je interesovanje za analiticke Clanke,
Sto ukazuje na njihovu veStinu samostalne
analize literature i sposobnost obrade
nauc¢nih informacija.

Transformacija u obrazovnom sistemu,
pogorSana pandemijom virusa COVID-19 i
karantinskim ograni¢enjima, menja pristup
lekara izvorima informacija. Rezultati ankete o
nacinima upoznavanja sa nau¢nim i prakticnim
¢lancima u stru¢nim publikacijama pokazali su
da 62,20% stomatologa radije Cita Clanke u
elektronskom formatu na sajtovima casopisa,
46,10% — zainteresovano je za Citanje ¢lanaka,
koji su odabrani na relevantne teme stru¢ne
Skole, 40,53% — dobija nove brojeve Casopisa i
¢lanaka na e-mail adresu. Samo jedna tre¢ina
ispitanika, odnosno 34,45%, cita tekstove u
papirnoj formi, objavljene u casopisima.
Procenjuje se da 4,25% stomatologa posecuje
medicinske biblioteke radi Citanja Clanaka, a
4,51% uopste nije u mogucnosti da ¢ita novu
literature, zbog preopterecenosti poslom. Od
anketiranih stomatologa, njih 1,67% navelo je
da ih ne zanimaju ¢lanci u doma¢im stru¢nim
Casopisima (Slika 4).
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Self-directed learning primarily involves
the doctor's skills for independent work with
scientific literature and his or her ability to
systematize and process scientific information.
Therefore, according to the results of the
survey, the vast majority of dentists preferred
articles with well-illustrated clinical cases
(72.66%) and lecture materials (64.75%)
(Figure 3). Only 31.72% of dentists expressed
their interest in original articles with the results
of scientific research and 24.01% noted their
interest in analytical articles, which indicates
their skills in independent analysis of literature
and the ability to process scientific
information.

The transformation in the education
system, exacerbated by the Covid-19 pandemic
and quarantine restrictions, is changing the
access of doctors to the information sources.
The results of the survey on ways to get
acquainted with scientific and practical articles
in professional publications showed that
62.20% of dentists preferred to read articles in
electronic format on the websites of journals,
46.10% were interested in reading articles that
were selected on the relevant topics of the
vocational school, 40.53% received new issues
of journals and articles by e-mail. Only one
third of the respondents, namely 34.45% read
paper-based articles in journals. Four point
twenty-five percent of dentists visited medical
libraries to read articles, and 4.51% were not
able to read new literature at all due to work
overload. One point sixty-seven percent of the
surveyed dentists noted that they were not
interested in articles in domestic professional
journals (Figure 4).
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100,00%
90,00%
80,00% 72,66%

70,00%

60,00%

50,00%

40,00%

30,00%

20,00%

10.00%

64,75%

31,72%
24,01%

Articles with well- Lecture materials Original articles Analytical articles

illustrated clinical
cases

with the results of
scientific research

Figure 3. Types of articles most interesting for dentists

In electronic format on the websites of jounals

Articles that are selected on the relevant topics of

the vocational school

Receive new issues of journals and articles by e-

mail

Read paper-based articles in journals

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00% 70,00%

62,20%

46,10%

40,53%

34.45%

Not able to read new literature at all due to work

overload

Visit medical libraries to read articles

Not interested in articles in domestic professional

journals

451%
4,25%

1,67%

Slika 4. Analiza nacina upoznavanja sa nau¢nim i prakti¢nim ¢lancima

Figure 4. Analysis of ways to get acquainted with scientific and practical articles

Prema rezultatima ankete, utvrdena je
motivacija stomatologa za samostalno ucenje
1 utvrdeno je njihovo interesovanje za Citanje
strune literature. Rezultati proucavanja
ucestalosti Citanja domacih stomatoloSkih
Casopisa pokazali su to da 23,83%
stomatologa redovno ¢ita ¢lanke u domacim
Casopisima, 28,32% stomatologa cita ¢lanke
u doma¢im cCasopisima nekoliko puta
mesecno, 22,62% ispitanika koristi internet
za pronalaZzenje potrebnih informacija, a
13,40% koristi informacije sa naucnih 1
prakticnih dogadaja. Clanke u domacéim
casopisima nekoliko puta nedeljno ¢ita njih
8,84%, a 2,99% ispitanika ne cita domace
casopise (Slika 5).

According to the results of the survey,
the motivation of dentists for self-directed
learning and their interest in reading
professional literature were determined. The
results of studying the frequency of reading
domestic dental journals showed that 23.83%
of dentists regularly read articles in domestic
journals, 28.32% read articles in domestic
journals several times a month. 22.62% of
respondents used the Internet to find the
necessary information, and 13.40% — used
information from scientific and practical
events. Eight point eighty-four percent of
dentists read articles in domestic journals
several times a week, and 2.99% of
respondents did not read domestic journals
(Figure 5).
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Prema pogodnosti dobijanja novih
brojeva  stru¢nih  Casopisa, 53,54%
stomatologa preferira elektronske verzije na
sajtovima Casopisa, kada istraziva¢ moze
lako da pristupi i preuzme trazeni Clanak,
24,61% ispitanika zelelo je da dobija
obaveStenja na e-mail adresu 0 novim
brojevima Casopisa, a 11,62% stomatologa
preferira kupovinu papirnih verzija ¢asopisa
na naucnim 1 prakticnim dogadajima i
izlozbama. Samo 10,23% stomatologa
preferira  godisnju pretplatu na stru¢ne
Casopise sa mogucnos¢u nabavke u posti
(Slika 6).

Medu tri lidera domacih stomatoloskih
Casopisa su: Casopis DentArt, koji preferira
45,68% ispitanih stomatologa, asopis Modern
Dentistry, koji ¢ita 43,49% ispitanika, i Casopis
Dentistry News, koji je izabralo 26,00%
ispitanika (Slika 7).

Based on the convenience of obtaining
new issues of professional journals, 53.54%
of dentists preferred electronic versions on
the websites of journals, when the search
engine could easily access and download the
required article, 24.61% of respondents
wished to receive e-mail notifications about
new issues of journals, and 11.62% showed
the readiness to purchase paper versions of
journals at scientific and practical events and
exhibitions. Only 10.23% of dentists
preferred an annual professional journals
subscription with the possibility of obtaining
them at the post office (Figure 6).

Among the three leaders of domestic
dental journals were DentArt Journal, which
was preferred by 45.68% of the surveyed
dentists, Modern Dentistry Journal, which
was read by 43.49%, and Dentistry News
Journal, which was chosen by 26.00% of
respondents (Figure 7).

0,00% 5,00% 10,00%15,00%20,00%25,00%30,00%

Several times a month

Regularly

Use the Internet to find the necessary
information

Use information from scientific and
practical events

Several times a week

Do not read domestic journals

28.32%

23.83%

22,62%

13.40%

8.84%

2.99%

Slika 5. Utvrdivanje ucestalosti ¢itanja nauc¢nih i prakti¢nih ¢lanaka u domaéim
stomatoloSkim ¢asopisima

Figure 5. Determining the frequency of reading scientific and practical articles in domestic
dental journals
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Figure 6. Methods of obtaining new issues of professional journals
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Slika 7. Redovnost ¢itanja domacih stru¢nih publikacija

Figure 7. Regularity of reading domestic professional publications

Diskusija

Garisonov sveobuhvatni model samo-
usmerenog ucenja, koji se zasniva na
motivaciji, ima svoje jasno mapiranje i
sistematiku u modelu ucenja ,,po iskustvu®. Po
prvi put, ovaj model samousmerenog ucenja
opravdao je Amerikanac D. Kolb, zasnovan na
razvoju D. Djuija, K. Levina i J. Pijazea®.

Koriste¢i ~ sopstveno iskustvo,
stomatolozi svoj rad usmeravaju ka
produbljivanju klini¢kog razmi$ljanja,

usavrSavanju prakti¢nih vestina i pronalazenju
individualnog pristupa pacijentu, kako bi u
procesu  samoobrazovanja identifikovali
personalizovane karakteristike pacijenata i
njihove reakcije u ponasanju.

Discussion

Garrison's comprehensive self-directed
learning model, which is based on
"motivation”, has its own clear mapping and
systematics in the model of learning "by
experience”. For the first time this self-directed
learning model was justified by the American
D. Kolb, based on the developments of D.
Dewey, K. Levin and J. Piaget™.

Using their own experience, dentists
direct their work towards deepening clinical
thinking, improving practical skills and finding
an individual approach to the patient, in order
to identify personalized features and their
behavioral reactions in the process of self-
education.
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Glavni zadatak u ovoj fazi je ispravna
motivacija i doktora i pacijenta. Pri tome,
posebna paznja projektuje se ne samo na
prakticnu mobilnost lekara, ve¢ 1 na
produbljivanje njegove svesti, unapredenje
klinickog i kreativnog miéljenja. U suprotnom,
proces samoobrazovne obuke nece biti potpun,
ako se ne unapreduju i ne uzimaju u obzir
prlmarne profesionalne vestine 1 kvaliteti
lekara®.

Na osnovu analize ovog modela, proces
samousmerenog ucenja lekara moze biti
ciklican 1 predstavljen je kroz Cetiri
komponente, koje se uspeSno zamenjuju:
konkretno iskustvo, refleksivno posmatranje,
apstraktna  konceptualizacija i1  aktivno
eksperimentisanje.

U fazi konkretnog iskustva, savetuju se
introspekcija 1 objektivna procena postojecih
spec1ﬁcn1h znanja i vestina stomatologa, koja
¢e u buducnosti postati predmet opt1m12acge i
diskusije u procesu ,,samoobrazovanja“.

Ubuduce, steceno iskustvo dopunjuje se
sveobuhvatnom analizom u toku kolektivnog i
individualnog rada —  produbljivanjem
razmiSljanja 1 usavrSavanjem prakti¢nih vestina
(primenom  razli¢itth  oblika:  sluSanjem
predavanja, uc¢e$¢em na nau¢nim i prakti¢nim
dogadajima, redovnim Citanjem naucnih i
praktiCnih  sadrzaja, =~ Citanjem  Clanaka
objavljenih u stru¢nim pubhkacuama 1
materijala dostupnog na mternetu)

Osnova za ovo je prelazak na fazu
refleksivnog posmatranja, koja omogucava
stomatolozima da analiziraju iskustvo ste¢eno
kroz ,,samousmereno ucenje* 1 izvuku niz
zakljutaka u vezi sa nivoom klinickog
razmiSljanja 1 sopstvenim veStinama u
odredenom delu stomatologije. Prolaz kroz
ovu fazu pruza mogucénost da se stomatolozi
podstaknu da traZze samostalne odgovore na
postavljena klinicka pitanja i nacine prakticnog
poboljSanja. Bez takve analize, steCeno
praktic¢no iskustvo moze ostati nesavrseno.

U fazi apstrakine konceptualizacije vrsi
se poredenje sopstvenih zakljuCaka sa
zahtevima koje diktira nivo savremene
stomatologije u Ukrajini i svetu. Njihovi
prethodni  zakljucci  dalje se razvijaju i
formiraju  jezikom hipoteza 1 mogucih
sopstvenih rezultata, a zatim se testiraju u
sledecoj fazi — fazi aktivnog eksperimentisanja.
Ova faza pruza proveru prakticnih vestina,
uzimajuéi u obzir iskustvo steCeno kroz
»samousmereno ucenje* i informacije dobijene

u prethodnim fazama. Predlozena faza
.samoobrazovanja”  lekara u  procesu
kontinuiranog struénog usavrsavanja

stomatologa, omogucava da se fokus aktivnosti
I inicijative u obrazovnom procesu pomeri ka
motivaciji samog lekara.
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The main task at this stage is the
correct motivation of both the doctor and the
patient. At the same time, special attention is
projected not only on the practical mobility
of the doctor, but also on the deepening of
consciousness, the improvement of clinical
and creative thinking. Otherwise, the process
of self-education training will not be
complete if it does not improve and does not
take into account the prlmarg professional
skills and qualities of a doctor?

Based on the analysis of this model,
the process of self-directed learning of
doctors can be cyclical and is represented by
four components that successively replace
each other: concrete experience, reflective
observation, abstract conceptualization and
active experimentation.

At the stage of concrete experience, it
is advisable to introspect and objectively
assess the existing specific knowledge and
skills of the dentist, which in the future will
become the subject of optimization and
discussion in the process of "self-education”.

In the future, the acquired experience is
supplemented with a comprehensive analysis
in the course of collective and individual work
— deepening thinking and improving practical
skills (by applying various forms: listening to
lectures, participating in scientific and practical
events, regularly reading scientific and
practlcal articles in professmnal publlcatlons
materials of Internet resources)*.

The basis for this is the transition to the
reflective observation phase, which allows
dentists to analyze the experience gained
through “self-directed learning” and draw up
a number of conclusions regarding the level
of clinical thinking and their own skills in a
particular section of dentistry. The passage
of this phase provides an opportunity to
prompt dentists to search for independent
answers to the posed clinical questions and
ways of practical improvement. Without
such an analysis, the acquired practical
experience may remain imperfect.

At the stage of abstract conceptualization
there is a comparison of own conclusions with
the requirements dictated by the level of
current dentistry in Ukraine and the world.
Their previous conclusions are further
developed and formed in the language of
hypotheses and possible own results, and then
tested in the next phase — the phase of active
experimentation. This phase provides a test of
practical skills, taking into account the
experience gained through "self-directed
learning” and information obtained in
previous stages.
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To, pak, zahteva promenu strategije
postdiplomskog obrazovanja lekara, trazenje
novih oblika obrazovanja i tehnologija
usmerenih u prakticnom smeru. Istovremeno,
u prvi plan dolazi pitanje unapredenja
kvaliteta samoobrazovanja stomatologa, kroz
licno orijentisani model kontinuiranog
profesionalnog razvojal’.

Kombinacija ovih modela, u odredenoj
meri, odrazava zahteve kontinuiranog stru¢nog
usavrSavanja  zdravstvenih  radnika, kao
kontinuiranog procesa ucenja i usavrSavanja
strucnih  kompetencija specijalista, nakon
sticanja  visokog obrazovanja u oblasti
zdravstvene  zaStite 1 postdiplomskog
pripravnickog  staza, Sto  omogucava
specijalistima da ili unaprede standarde
profesionalne delatnosti u skladu sa potrebama
zdravstvenog sektora tokom Ccitavog perioda
profesionalne delatnosti. Ukljucuje uces¢ée u
procesu formalnog, neformalnog i informalnog
obrazovanja u oblasti zdravstvene zastite'®1,

Zakljucak

Analiza dobijenih rezultata pokazuje to
da su glavni nacini dobijanja naucnih i
prakticnih informacija za stomatologe, u
procesu samousmerenog ucenja, aktivno
uklju¢ivanje =~ materijala  dobijenth  na
predavanjima, nauCnim 1  prakticnim
dogadajima, informacije dobijene putem
interneta, iz naucne i metodicke literature, iz
naucnih c¢lanaka domacih 1 stranih struénih
Casopisa, prevashodno na engleskom jeziku.
Ova odredba stvara osnovu za unapredenje
rezultata svakodnevne prakse. Pravovremeno i
sveobuhvatno informisanje stomatologa i
prosirenje njihovog znanja utice na dalji razvoj
1 postizanje visokoefikasnih rezultata lecenja.
Vazni aspekti procesa samousmerenog ucenja
lekara su njihova sposobnost rada sa nau¢nom
literaturom 1 veStine sistematizacije 1 obrade
medicinskih informacija.

Konflikt interesa: Nema
Finansijske podrike: Nema
Zahvalnice: Nema

The proposed phase of "self-education”
of doctors in the process of continuous
professional development of dentists, allows
shifting the focus of activity and initiative in
the educational process towards the
motivation of the doctor himself. This, in
turn, requires a change in the strategy of the
postgraduate education of doctors, the search
for new forms of education, and technologies
in the practical direction. At the same time,
the issue of improving the quality of self-
education of dentists comes to the fore,
through a personality-oriented model of
continuous professional development?’.

The combination of these models, to a
certain extent, reflects the requirements of
continuous professional development of
healthcare professionals — as a continuous
process of learning and improving the
professional competencies of specialists after
they receive higher education in the field of
healthcare and postgraduate education in
internship. Further, this allows a specialist to
improve the standards of professional
activity in accordance with the needs of the
healthcare sector during the entire period of
professional activity. It includes participation
In the process of formal, non-formal, and
informal _ education in the field of
healthcare®8,

Conclusion

According to the analytical results, it is
shown that the main ways of obtaining
scientific and practical information for dentists
in the process of self-directed learning is the
active involvement of the materials gained on
the lectures, scientific and practical events,
from Internet resources, from scientific and
methodological literature, from scientific
articles of domestic and foreign English-
language professional journals. This provision
creates the basis for improving the results of
daily practice. Timely and comprehensive
informing of dentists and the expansion of
their  knowledge affects the further
development and achievement of highly
effective treatment results. An important
aspect of the process of self-directed learning
of doctors is their ability to work with
scientific literature and the skills of
systematizing and processing of medical
information.
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SaZetak

Uvod: Piogeni granulom je uobicajena neoplasticna izraslina u
usnoj duplji, koja je po prirodi hiperplasticna. Predlozene su
razlidite teorije etiopatogeneze za piogeni granulom. Obicno se
smatra da nastaje kao odgovor na razlicite lokalne iritanse, kao sto
su kamenac, materijal stranog tela itd. Hemoragican je i Cesto
krvari na dodir. Obicno izaziva lokalne smetnje. Eksciziona
biopsija smatra se tretmanom izbora za piogeni granulom, nakon
cega sledi uklanjanje lokalnih iritansa, kako bi se izbeglo
ponavljanje oboljenja. U ovom clanku, prikazan je slucaj oralnog
piogenog granuloma na gingivi, koji se proteze do nepca, kod
pacijenta starosti 54 godine, uz istovremeni prikaz pregleda
literature.

Metode: Posle uzimanja detaljne anamneze i klinickog pregleda,
postavljena je radna dijagnoza piogenog grandoma. Uradena je
eksciziona biopsija i lezija je poslata na patohistoloski pregled.
Rezultat: Patohistoloskim pregledom lezije potvrdena je klinicka
dijagnoza piogenog granuloma.

Zakljucak: Piogeni granulom nije neoplasticne prirode i stoga je
potrebno detaljno poznavanje ove lezije, kako bi se identifikovala u
ranoj fazi i na odgovarajuéi nacin lecila, pre nego sto izazove bilo
kakvu smetnju u normalnim rutinskim funkcijama.

Kljuéne reéi: piogenost, hiperplazija, granulom, reaktivnost
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Abstract

Uvod: Pyogenic granuloma is a common non neoplastic growth in
the oral cavity which is hyperplastic in nature. Various theories of
etiopathogenesis have been suggested for pyogenic granuloma. It is
commonly thought to be a response to various local irritants like
calculus, foreign body material etc. It is hemorrhagic and often
bleeds on touch. It usually causes local interference. Excisional
biopsy is considered the treatment of choice for pyogenic
granuloma followed by removal of the local irritants in order to
avoid recurrence. This article presents a case of oral pyogenic
granuloma in a 54-year-old patient in the gingiva extending up to
the palate with a review of literature.

Materials and methods: A thorough case history and clinical
examination was done. A provisional diagnosis of pyogenic
granuloma was given. Excisional biopsy was performed and the
lesion was sent for histopathological evaluation.

Result: Histopathological examination of the lesion confirmed the
clinical diagnosis of pyogenic granuloma.

Conclusion: Pyogenic granuloma is non neoplastic in nature and
hence a detailed knowledge of this lesion is required in order to
identify it in its early stage and to manage it appropriately before it
causes any hindrance in normal routine functions.

Key words: pyogenic, hyperplasia, granuloma, reactive
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Uvod

Piogeni granulom (PG) smatra se
ucestalim tumorom - u usnoj duplji. Nije
neoplasti¢ne prirode!. PG predstavlja jedan od
razli¢itih tipova inflamatornih hiperplazija u
koje spadaju i fibrom, polip pulpe, epulis
fissuratum, granulom dzinovskih cehja
papllarna “hiperplazija 1 epulis trudnode?.
Hullihen® je 1844. godine opisao prvi slucaj
PG. Termin koji se danas Kkoristi ,,piogeni
granulom“ ili grauloma piogenicum predlozio
je Hartzell* 1904. godine, te je stoga nazvan i
,,Crockerova 1 Hartzellova bolest. Histoloski,
PG pokazuje brojne krvne sudove i upalu, paje
opisan kao ,,hemanglozm granulom* od strane
Angelopoulosa® i granuloma telangiecacticum
od strane Cawsona i sar ©. Cawson i sar. dalje
su opisali 2 oblika PG, lobularni kapilarni
hemanglom [ nelobularni kapilarni
hemangiom®.

Smatra se da se PG pojavljuje kao tkivo
koje nastaje kao odgovor na lokalnu iritaciju i
traumu®. Bilo koji stimulans ili bilo Kkoja
povreda prisutna u gingivalnom vratu, lokalni
iritansi kao §to su kamenac, strano telo 1 loSa
oralna higijena mogu postati uzro¢ni faktor za
pojavu PG 1 dalja iritacija tkiva rezultirace
bujnom proliferacijom granulacionog tkiva.
Drugi  predisponiraju¢i  faktori ukl]ucu u
hormone, odredene lekove, viruse i bakterije™’.

PG je CeS¢i kod zena 1 obi¢no je
PG ima vecu sklonost ka gingivi, $to mu jei
najcesca lokalizacija u usnoj duplji™.

U ovom c¢lanku predstavljamo slucaj
piogenog granuloma gingive sa palatinalnim
prosirenjem kod pacijentkinje stare 54 godine.

Prikaz slucaja

Pacijentkinja stara 54 godine javila se
nasoj stomatoloskoj ordinaciji zale¢i se na
pojavu izrasline u blizini prednjih, gornjih
desnih zuba, koja je bila prisutna od 3 do 4
meseca do trenutka javljanja  lekaru.
Pacijentkinja je navela da je rast izrasline u
pocetku bio mali, a zatim se postepeno
povecavao do veli¢ine koja je zabelezna na
prijemu. lzraslina je bila povezana sa tupim
povremenim bolom, pra¢en nelagodnoscu i
krvarenjem pri dodiru 1 Cetkanju. Pacijentkinja
ne navodi u anamnezi bilo kakvo drugo
vlaZenje sa povrSine lezije. Nije bilo relevantne
medicinske istorije bolesti. Pacijentkinja je bila
kod stomatologa radi vadenja zuba pre oko 2
do 3 godine 1 period nakon vadenja protekao je
bez ikakvih problema. Nije otkrivena ozbiljna
asimetrija lica.
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Introduction

Pyogenic granuloma (PG) is considered
to be a common tumor like growth in the oral
cavity. This is non-neoplastic in naturel. PG is
one of the various types of inflammatory
hyperplasias which also include fibroma, pulp
polyp, epulis fissuratum, giant cell granuloma,
palatal paplllary hyperpla3|a and pregnancy
epulis?. Hullinen® in 1844 described the first
case of PG. The current term pyogenic
granuloma or granuloma pyogenicum was
coined by Hartzell* in 1904 and hence was also
called ‘Crocker and Hartzell's disease’.
Histologically, PG shows numerous blood
vessels and inflammation, hence was described
as  ‘hemangiomatous granuloma by
Angelopoulos and %ranuloma
telangiectacticum’ by Cawson et al.°. Cawson
et al. further have described 2 forms of PG;
lobular capillar% haemangloma and non-
lobular capillary haemangioma®.

PG is thought to appear as an exuberant
tissue of response to local irritation and
traumal. Any stimulant or injury present in the
gingival crevice; local irritants like calculus,
foreign body and poor oral hygiene; may
become a causative factor for PG to occur and
further irritation to the tissues will result in an
exuberant proliferative granulation tissue.
Other predisposing factors mclude hormones,
certain drugs, viruses and bacterial’

PG is more prevalent in females and
usually in the second decade of life. Oral PG
has a higher predilection for gingiva thus being
the most common site in the oral cavity®.

Here in this article, we present a case of
pyogenic granuloma of the gingiva with palatal
extension in a 54-year-old female patient.

Case Report

A 54-year-old female patient reported to
our dental clinic with a chief complaint of a
growth near upper right front teeth present for
3 to 4 months. The patient reported that the
growth was initially small and then gradually
increased to the present size. It was associated
with dull intermittent type of pain with
discomfort and bleeding on touching and
brushing. There was no history of any other
discharge from the surface of the lesion. There
was no relevant medical history. The patient
had visited the dentist for the extraction of the
teeth around 2 to 3 years back and the post-
extraction period was uneventful. No gross
facial asymmetry was detected.
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Pri intraoralnom pregledu uocena je
izraslina  ruziastocrvene boje, veliCine
priblizno 2 do 3 centimetra, koja polazi od
labijalne brazde izmedu zuba 12 i zuba 13,
obuhvataju¢i povrsinu alveolarnog grebena i
proteze se do palatinalnog regiona. PovrSina
lezije je pigmentirana i glatka, osim jednog
mesta u centru, koje je bilo ulcerisano. Doslo
je do patoloske migracije zuba 13 zbog lezije
(Slika 1 i Slika 2).

Slika 1: Gingivalna izraslina koja se,
posmatrano iz labijalnog pravca, nalazi
izmedu zuba 12 i 13 (lzvor fotografije:

Muralijeva kolekcija)
Figure 1: Gingival growth from labial aspect
between 12 and 13 (Photo courtesy:
Murali’s Collection)

Pri palpaciji, lezija je bila meke
konzistencije, osetljiva i krvarila je na dodir.
Nedostajali su zubi 15, 16, 17, 25 i 36. Do 26
bili su prisutni zaostali korenovi. Bili su
prisutni prebojenost i kamenac.

Na osnovu anamneze 1 klinickog
pregleda postavljena je privremena dijagnoza
piogenog granuloma sa diferencijalnom
dijagnozom  perifernog  gigantcelularnog
granuloma, perifernog okostaju¢eg fibroma 1
traumatskog iritacionog fibroma.

Nakon dobijanja pristanka pacijenta,
uradena je eksciziona biopsija cele izrasline i
poslata je na patohistoloski pregled.

Patohistoloska analiza pokazala je
ulcerisanu povrsinu sa fibrinoznim eksudatom
1 vezivnim tkivom koje se ispod nalazilo, a
koje se sastoji od obilja velikih vaskularnih
prostora obloZenih endotelnim celijama 1
brojnim  kapilarama, koji bujaju. Gusta
infiltracija meSovitih inflamatornih celjja,
ekstravaziranih eritrocita, materije i kolonija
mikroba, takode je primec¢ena u tkivu. Ovakav
nalaz bio je kompatibilan sa klinickom
dijagnozom piogenog granuloma (Slika 3).

On intraoral examination; the growth
was pinkish red in colour, pedunculated, of
approximately 2 x 3 centimeters in size,
extending from the labial sulcus between 12
and 13 involving the surface of the alveolar
ridge and extending up to the palatal region.
The surface of the lesion was pigmented and
smooth except for one place at the centre
which was ulcerated. There was pathological
migration of 13 due to the lesion (Figure 1 and
Figure 2).

R

Slika 2: Gingivalna izraslina koja se proteze
do palatinalnog regiona zuba 12 i 13(lzvor
fotografije: Muralijeva kolekcija)
Figure 2: Gingival growth extending to
palatal region between 12 and 13 (Photo
courtesy: Murali’s Collection)

On palpation, the lesion was soft in
consistency, tender and bled on touch. There
were missing teeth wrt 15, 16, 17, 25 and 36.
Root stumps were present wrt 26. Stains and
calculus was present.

Based on the history and clinical
examination provisional diagnosis of pyogenic
granuloma was made with differential
diagnosis of peripheral giant cell granuloma,
peripheral ossifying fibroma and traumatic
(irritation) fibroma.

The patient's consent was taken and
excisional biopsy of the entire growth was
performed and sent for histopathological
evaluation.

Histopathological evaluation showed
ulcerated surface with fibrinous exudate and
underlying connective tissue comprising of
abundant large vascular spaces lined by
endothelial cells and numerous budding
capillaries. Dense infiltration of mixed
inflammatory  cells, extravasated RBCs,
vegetable matter and microbial colonies were
also seen in the tissue. This was compatible
with the clinical diagnosis of pyogenic
granuloma (Figure 3).
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Slika 3: Histopatoloske karakteristike (piogenog granuloma: Biopsija br. 277/18, ABSMIDS)
Figure 3: Histopathological features (of pyogenic granuloma: Biopsy no. 277/18, ABSMIDS)

Diskusija

Smatra se da je piogeni granulom vrsta
inflamatorne ~ hiperplazije, ~ preuveliCana
reakcija na lokalne iritirajuce faktore i traumu.
Razli¢iti predisponiraju¢i faktori mogu usloviti
ovu pojavu kamenac, strani materijal, loSu
oralnu hi%j enu, pa ¢ak i nadoknade preteranih
kontura®"®,

Etiopatogeneza

PG se moze javiti u svim starosnim
grupama, ali ceS¢e se javlja kod mladih
odraslih osoba, posebno kod Zena. Ovo bi
moglo biti zbog visokog nivoa cirkuliSu¢ih
hormona, kao $to su progesteron i estrogen®.
Raniji izvestaji podrzali su teoriju o prisustvu
uvecanja gingive u trudno¢i. Takode,
objavljeno je to da su morfogenetski faktori
ve¢i kod PG u poredenju sa normalnom

gingivom, ¢ime se go(giriava ideja o
angiogenezi u trudnoéi>®. PG se stoga
ponekad naziva tumor trudnoce ili granuloma

gravidarum, kada se javlja kod trudnica®!.

U literaturi se mogu naci izvestaji u
kojima je PG smatran zaraznim entitetom. U
studiji sprovedenoj od strane Kerra i drugih??
odredena  strana  tela,  stafilokoki 1
botriomikoza, kao i lokalizovana infekcija na
zidu krvnog suda prijavljeni su kao faktori koji
doprinose nastanku PG. Prisustvo gram
pozitivninh i gram negativnih bacila u PG
opisali su Bhaskar i sar'®. Shafer i saradnici
takode su prijavili to da PG nastaje usled
infekcije od = stafilokoka i streptokoka®®.
Medutim, dominantan rast kapilara primecuje
se unutar granulomatozne mase PG, a ne
stvarnih piogenih organizama i gnoja, tako da
je termin piO(I:;eni granulom prijavljen kao

pogresan naziv-.
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Discussion

Pyogenic granuloma is said to be a type
of inflammatory hyperplasia an exaggerated
reaction to local irritating factors and trauma.
The various predisposing factors may include
calculi, foreign material, poor oral hygiene and
even over-contoured restorations®"®;

Etiopathogenesis

PG can occur in all age groups but it is
more frequently seen in young adults
especially in females. This could be due to
the high levels of circulating hormones like
ﬁrogesterone and estrogen®. Earlier reports

ave supported the theory of the presence of
gingival enlargements in pregnancy. It’s
been also reported that morphogenetic
factors are higher in PG when compared to
normal gingiva thus supportingq1 the idea of
angiogenesis in  pregnancy®®. PG is
therefore sometimes referred as pregnancy
tumor or granuloma gravidarum when it
occurs in pregnant females®?.

There have been reports in the literature
which have regarded PG as an infection entity.
Certain foreign bodies, staphylococci and
botryomycosis, and localized infection on the
wall of the blood vessel have been reported as
contributing factors for PG by Kerr at al.'?,
The presence of gram positive and negative
bacilli in PG has been described by Bhaskar et
al.3. Shafer et al. have also reported PG arising
due to infection from staphylococci and
streptococci'4. However, predominant growth
of capillaries is seen within the granulomatous
mass of PG rather than actual pyogenic
organisms and pus, so the term pyogenic
granuloma has been reported as a misnomer?.

Neki autori prijavili su PG kao
,reaktivni® ili ,,reparativni® tumorski proces.
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Regezi 1 saradnici predlozili su da se
okrakteriSe kao bujna proliferacija vezivnog

tkiva, izazvana poznatim stimulusom ili
povredom, poput kamenca ili strano7g
materijala unutar gingivalne pukotine’.

Brojni drugi etioloski faktori predlozeni su,
kao mogu¢i razlozi nastanka PG, kao Sto su
hroni¢na iritacija, lekovi, hormoni, traume,
povreda mleénog zuba, loSe restauracije,
gaktacua hrane, trauma cetkicom za zube
Itd Ainamo® je takode sugerisao na to da ce
ponavljana trauma tokom pranja zuba ili bilo
koje druge funkcije koja izaziva oslobadanje
razlicitih endogenih 1 angiogenih faktora
doprineti povecanju vaskularnosti ove lezije.

U ovom  konkretnom  slucaju,
pacijentkinja je bila zdrava Zena od 54
godine. Verovatni etioloski faktori u ovom
slu¢aju mogli bi da budu prisustvo velikih
koli¢ina kamenca, usled loSe odrzavane
oralne higijene, ponovljene traume zuba
antagonista zbog njihovog poloZaja i
okluzalnih smetnji pri zvakanju hrane zbog
njene veliCine. Ovo je u skladu sa etioloskim
faktorima koji su prethodno pomenuti’#2°,

Klinicke karakteristike

Piogeni granulom u usnoj duplji moze
se javiti u svim zivotnim dobima, a najcesce
Zene ¢edée oboljevaju od muskaracal &)
Gingiva je dominantno mesto gde se PG
Javlja u usnoj duplji, cesce na marginalnom,
nego pripojnom delu*®*® . Primeéuje se i na
usnama, jeziku, bukaInOJ sluzokozi, nepcu i
mukobukalnom naboru; ¢eSée u maksili nego
u mandibuli’®. Veli¢ina PG obi¢no varira
izmedu nekoliko milimetara 1 nekoliko
centimetara’

Intraoralno, PG se pojavljuje kao
izdignuta/povisena lezija, koja moZe biti glatka
ili egzofitna na potpornoj ili- pedukuliranoj
osnovi. Povrsina je obi¢no prekrivena crvenim
hemoragi¢nim i eritematoznim papulama,
koje daju lobularni i bradavicasti izgled, sa
ulceracijama’!!. Boja lezije varira od ruzicaste,
preko crvene do crvenkastoljubiCaste u
zavisnosti od starosti i vaskularnosti*'’.U
prikazanom slucaju, takode je prestavljena
ruzi¢astocrvena izraslina sa pedukuliranom
bazom priblizne veli¢ine 2 cm x 3 cm, koja
se proteze od labijalne brazde do palatinalne
regije izmedu zuba 12 i 13, koja je imala
glatku povrSinu, osim ulceracue u centru
izrasline. Krvarila je na dodir.

PG has been reported as ‘reactive’ or
‘reparative’ tumor process by some authors.
It has been suggested as an exuberant
proliferation of the connective tissue to a
known stimulus or injury like calculus or
foreign material W|th|n the gingival crevice
by Regezi et al.”. Numerous other etiologic
factors have been suggested like chronic
irritation, drugs, hormones, trauma, injury to
a primary tooth, defective restorations, food
impaction, toothbrush ~ trauma  etc.?
Ainamol5 has also suggested that recurrent
trauma while toothbrushing or any other
function causing the release of various
endogenous and angiogenic factors will
contribute to the increase in vascularity of
this lesion.

In the present case, patient was a 54-
year-old healthy female. The probable
etiologic factor in this case could be due to
the presence of large amounts of calculus
because of poorly maintained oral hygiene,
repeated trauma from the opposing teeth due
to its position and occlusal interference while
chewing food due to its size. This is in
accordance with the etiologic factors
mentioned previously”8%

Clinical features

Pyogenic granuloma in the oral cavity
occurs in a wide range of age, more commonly
being in the second and the fifth decade of life.
Females are more often affected than males®,
Gingiva is the predominant site where PG is
seen in the oral cavity, especially the marginal
gingiva than the alveolar part®®*®, It is also
noticed in the lips, tongue, buccal mucosa,
palate and mucobuccal fold; frequentlng fmore
often in the maxilla than in the mandible®®. PG
usually varies between few millimeters to
several centimeters in size”!

Intraorally, PG appears as a
raised/elevated lesion which is smooth or
exophytic on a sessile or pedunculated base.
The surface is usually covered with red
hemorrhagic and erythematous papules, which
gives a Iobulated and warty appearance with
ulcerations”t. The colour of the lesion varies
from pink to red to reddish Qurple depending
upon the age and vascularity®

The case presented here also showed a
pinkish red growth with pedunculated base of
approximately size 2 x 3 cm extending from
the labial sulcus up to the palatal region in
between 12 and 13 which had smooth surface
except for an ulceration at the centre of the
growth. It bled on touch.
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PatohistoloSke karakteristike

Sloj parakeratinizovanog ili nekera-
tinizovanog slojevitog skvamoznog epitela
prekriva piogeni granulom. Identi-fikovana su
dva histoloska tipa PG. Proliferacija krvnih
sudova koji su organizovani kao lobularni
agregati, vidi se kod prvog tipa i naziva se
lobularni kapilarni hemangiom (LCH). Kod
drugog tipa primecena je visoko vaskularna
proliferacija koja podseca na granulaciono
tkivo i to se naziva ne-LCH tipom?!1318.19,
Moze se videti ulceracija na odredenim

mestima na povrSini PG I u takvim
slu¢ajevima edem je izrazen™. o
Slicne  patohistoloske  karakteristike

uocene SU i u ovom slucaju.

Diferencijalna dijagnoza

U diferencijalnoj dijagnozi piogenog

granuloma  treba  razmotriti  periferni
osificiraju¢i  fibrom, periferni  granulom
gigantskih  ¢elija, hemangiom, periferni
odontogeni  fibrom, hiperplasticne upale

gingive, konvencionalno granulaciono tkivo,
kao i Ka})oéijev sarkoma i Non-Hodghogkinov
sarkom™4?,

Periferni karcinom gigantskih celija
moze se histoloski iskljuciti zbog_prisustva
multinuklearnih dZzinovskih éelija’. Takode
iskluéuje se prisustvo infektivnog izvora?,
Periferni  osificiraju¢i fibrom 1 periferni
odontogeni fibrom takode se javljaju pretezno
u gingivi, ali mogu se eliminisati zbog
minimalne  vaskularne  komponente U
poredenju sa PG"?. Hemangiom se histologki
razlikuje prisustvom proliferacije endotelnih
¢elija, ali bez akutnog inflamatorno éelijskog
infiltrata koji se vrlo cesto vidi kod PG
Kaposijev sarkom obi¢no Se povezuje sa
sindromom steCene imunodeficijencije 1
pokazuje displasti¢nu proliferaciju, celije
vretenaste, vasﬁularne pukotine, ekstravazirane
eritrocite i intracelularna hijalinska tela. Ove
karakteristike ne vide se kod PG, Histoloski
hiperplasticna upala gingive izgleda veoma
slicno PG 1 stoga se za postavljanje dijagnoze
treba osloniti na istoriju bolesti 1 klinicki
opis®®.

Terapija

Eksciziona biopsija smatra se zlatnim
standardom u leenju piogenih granuloma. U
slucaju da ekscizija izazove bilo kakav
izrazen deformitet, onda se moze planirati
inciziona biopsijazz. Ekscizija lezije pracena
uklanjanjem  lokalnih  predisponiraju¢ih
faktora kao Sto su kamenac, strani materijal 1
bilo koji drugi lokalni iritansi, obi¢no se
preporucuje kao opcija ledenja'®.
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Histopathological features

A layer of parakeratinized or non-
Keratinized stratified squamous epithelium
covers Pyogenic ranuloma. Two histological
t;;pes of PG have been identified. Proliferation
of blood vessels which are organized as lobular
aggregates is seen in the first type and is called
lobular capillary haemangioma (LCH). In the
second type, highly vascular proliferation
resembling granulation tissue has been
observed and this is called non-LCH
type!t 131818 Ulceration at certain places on the
surface of PG may be seen and in such cases
edema is prominent®,

Similar histopathological features were
seen in the present case as well.

Differential diagnosis

The differential diagnosis for pyogenic
?ranuloma consists of peripheral ossifying
ibroma, peripheral giant cell granuloma,
haemangioma, peripheral odontogenic
fibroma, hyperplastic gingival inflammation,
conventional granulation tissue, Kaposi’s
sarcoma and Non-Hodgkin’s Lymphoma®*2°,

Peripheral giant cell carcinoma can be
ruled out histologically due to the presence of
multinucleated giant cells’. There is also
absence of an infectious source?. Peripheral
ossifying fibroma and peripheral odontogenic
fibroma also occur predominantly in the
gingiva but can be eliminated because of the
minimal vascular component when compared
to PG’?2. A haemangioma is distinguished
histologically by the presence of endothelial
cell  proliferation but without acute
inflammatory cell infiltrate which is very often
seen in PG?. Kaposi’s sarcoma is commonly
associated with Acquired Immunodeficiency

Syndrome and shows proliferation  of
dysplastic ~spindle cells, vascular clefts,
extravasated erythrocytes and intracellular

hyaline bodies. These features are not seen in
PG®. Hyperplastic gingival inflammation
appears very similar to PG histologically and
herfé:e history and clinical description is relied
on~.

Treatment

Excisional biopsy is considered as the
gold standard in the treatment of pyogenic
granuloma. If in case the excision will cause
any marked deformity then incisional biopsy
can be planned??. Excision of the lesion
followed by removal of local predisposing
factors like calculus, foreign material and
any other local irritant is usually
recommended as the treatment option®?.
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U ovom slucaju, eksciziona biopsija
uradena je da bi se uklonila cela izraslina 1 ona
je poslata na patohistoloski pregled. Nakon
ekscizije, izvrseno je skaliranje korena kako bi
se uklonili svi lokalni faktori poput kamenca i
stranog tela koji su mogli biti uzrok.

Razli¢ite, druge modalitete lecenja PG
isprobali su razliciti klinicari, a $to ukljucuje
kriohirurgiju, Nd IAG laser, pulsni laser za
bojenje sa fleS lampom, laser sa ugljen-
dioksidom, elektrodesikacija, skleroterapija i
natrijum-tetradecil-sulfat®,

Stopu recidiva od 16% prijavili su Taira
i saradnici u svojoj studiji. Nepravilna/-
nepotpuna ekscizija lezije, ponovljena trauma i
neuspeh u uklanjanju lokalnih iritanasa, poput

kamenca, mogu _ dovesti do ponovnog
pojavljivanja lezije"?%.

Zakljucak

Piogeni  granulom  je  ucestala

neneoplasticna lezija u usnoj duplji. Obi¢no
nastaje kao odgovor na  lokalne
stimuluse/iritanse. Predisponirajué¢i faktori su
brojni i stoga je temeljno poznavanje lezije
veoma vazno, kako bi se razlikovao od drugih
stanja, kao 1 za pravilno leCenje.

Konflikt interesa: Nema
Finansijske podrSke: Nema
Zahvalnica:

Autori se zahvaljuju Departmanu za Oralnu
patologiju koji je obezbedio patohistoloski
izvestaj uzorka.

In the present case, excisional biopsy
was done to remove the entire growth and
sent for histopathological evaluation. Post
excision, scaling with root planning was
performed in order to remove any local
factors like calculus and foreign body
material which could have been the cause.

Various other treatment modalities for
PG have been tried by different clinicians
like cryosurgery, Nd YAG laser, flash lamp
pulse dye laser, carbon dioxide laser,
electrodessication, sclerotherapy and sodium
tetradecy! sulfate®,

Recurrence rate of 16% has been
reported by Taira et al. Improper/incomplete
excision of the lesion, repeated trauma and
failure to remove the local irritants like
calculus may result in recurrence of the
lesion”?2,

Conclusion

Pyogenic granuloma is a common non
neoplastic lesion seen in the oral cavity. It
usually arises as a response to local
stimuli/irritant. The predisposing factors are
numerous and hence a thorough knowledge
regarding the lesion is very important to
differentiate it from other conditions and also
for its proper management.

Conflict of Interest: Nil
Financial Support: Nil
Acknowledgments:

The authors acknowledge the contribution
rendered by the Dept. of Oral Pathology for
providing the histopathological report of the
specimen.

2387



Achalli S, Murali P S. ORAL PYOGENIC GRANULOMA

LITERATURA /REFERENCES

1. Neville BW, Damm DD, Allen CM, Chi A. Soft
tissue tumours. Oral and Maxillofacial Pathology.
4th ed. Amsterdam, Netherlands: Elseiver Inc
2016:p 483 495.

2. Greenberg MS, Glick M. Burket’s Oral Medicine:
diagnosis and treatment. 10th ed. BC Decker,
Hamilton; 2003:p 141-142.

3. Hullihen SP. Case of aneurism by anastomosis of
the superior maxillae. Am J Dent Sci 1844;4:160
162.

4. Hartzell MB. Granuloma pyogenicum. J Cutan Dis
Syph 1904;22:520 525.

5. Angelopoulos AP. Pyogenic granuloma of the oral
cavity: Statistical analysis of its clinical features. J
Oral Surg 1971;29:840-847.

6. Cawson RA, Binnie WH, Speight PM, Barrett
AW, Wright JM. Lucas Pathology of Tumors of
Oral Tissues. 5th ed. Missouri: Mosby 1998:p
252-254,

7. Regezi JA, Sciubba JJ, Jordan RC. Oral
Pathology: Clinical Pathologic Considerations. 4th
ed. Philadelphia: WB Saunders 2003:p 115-116.

8. Jafarzadeh H, Sanatkhani M, Mohtasham N. Oral
pyogenic granuloma: a review. J Oral Sci
2006;48(4):167-175.

9. Hosseini FH, Tirgari F, Shaigan  S.
Immunohistochemical analysis of estrogen and
progesterone receptor expression in gingival lesions.
Iran J Public Health 2006;35:38- 41.

10. Yuan K, Jin YT, Lin MT. Expression of Tie-2,
anc};]iopoietin-l, angiopoietin-2, ephrinB2 and
EphB4 in pyogenic granuloma of human gingiva
implicates  their roles in  inflammatory
angiogenesis. J Periodontal Res 2000;35:165-171.

11. Neville BW, Damm DD, Allen CM, Bouquot JE.
Oral and Maxillofacial Pathology. 2nd ed.
Philadelphia: Saunders 2002:p 447-449.

12.Kerr DA. Granuloma Pyogenicum. Oral Surg
1951;4:158.

13.Bhaskar SN, Jacoway JR. Pyogenic granuloma —
clinical features, incidence, histology, and result of
treatment: Report of 242 cases. J Oral Surg
1966;24:391-8.

14. Shafer, Hine, Levy. Shafer's Textbook of Oral
pathology. 5th ed. Amsterdam: Elsevier Health
Sciences 2006:p 459-461.

2388

15. Ainamo J. The effect of habitual toothcleansing on
the occurrence of periodontal disease and dental
caries. Suom Hammaslaak Toim 1971;67:63-70.

16.Vilmann A, Vilmann P, Vilmann H. Pyogenic
granuloma; Evaluation of oral conditions. Br J
Oral Maxillofac Surg 1986;24:376-382.

17. Mubeen K, Vijaylakshmi KR, Abhishek RP. Oral
pyogenic granuloma with mandible involvement:
An unusual presentation. J Dent Oral Hyg
2011;3:6-9.

18. Mille SE, Cooper PH, Feschner RE. Lobular
capillary hemangioma: the underlying lesion of
pyogenic granuloma. A study of 73 cases from the
oral and nasal mucous membranes. Am J Surg
Pathol 1980;4:470-479.

19. Bouquot JE, Nikai H. Leisons of the oral cavity. In
diagnostic surgical pathology of the head and
neck. Gnepp Dr ed, WB Saunders, Philadelphia
2001:p 141-233.

20.Rees TD, Ambalavanan N. Pathology and
management of periodontal problems in patients
with human immunodeficiency virus infection. In:
Newman MG, Takei HH, Klokkevold PR, editors.
Carranza’s Clinical Periodontolgy. 10th ed.
Philadelphia, PA: Saunders 2006: p 380 381, 521
524.

21.Kamal R, Dahiya P, Puri A. Oral pyogenic
granuloma: Various concepts of etiopathogenesis.
J Oral Maxillofac Pathol 2012;16:79-82.

22. Taira JW, Hill TL, Everett MA. Lobular capillary
hemangioma  (pyogenic  granuloma)  with
satellitosis. J Am Acad Dermatol 1992;27:297-
300.

23.Calonje E, Wilson-Jones E. Vascular tumors:
Tumors and tumor like conditions of blood vessels
and lymphatics. In: Elder D, Elenitsas R, Jaworsky
C, Johnson B Jr, editors. Lever's Histopathology
of the Skin. 8th ed. Philadephia:Lippicott-Raven
1997:p. 895.



Acta Stomatologica Naissi

Jun/June 2022, Vol. 38, br./no 85 str./p. 2389 - 2397

Primljen / Received on: 12.08.2021.
Revidiran / Revised on: 13.10.2021.
Prihvacen / Accepted on: 24.11.2021.

PRIKAZ SLUCAJA
CASE REPORT
doi: 10.5937/asn2285389P

MOGUCI EFEKTI HIPERPARATIROIDIZMA NA GUBITAK
OSEOINTEGRACIJE ZUBNIH IMPLANTATA: PRIKAZ
SLUCAJA

POSSIBLE EFFECTS OF HYPERPARATHYROIDISM IN THE
LOSS OF OSSEOINTEGRATION OF DENTAL IMPLANTS: A
CASE REPORT

Giulia Petroni*

, Lukas Jonathan Brodocz', Alfredo Passaretti?

. Alessio Zanza?, Luca Testarellit,

Andrea Cicconettit

! SAPIENZA UNIVERZITET U RIMU, DEPARTMAN ZA ORALNE | MAKSILOFACIJALNE NAUKE, RIM, ITALIJA
2 PRIVATNA STOMATOLOSKA ORDINACIA, RIM, ITALIJA

! SAPIENZA UNIVERSITY OF ROME,DEPARTMENT OF ORAL AND MAXILLO-FACIAL SCIENCES,ROME, ITALY
2 PRIVATE DENTAL PRACTICE, ROME, ITALY

SaZetak

Uvod: Hiperparatiroidizam (HPT) je Cest endokrini poremeéaj sa
potencijalnim komplikacijama, vezanim za skeletni, bubrezni,
neurokognitivni i kardiovaskularni sistem. Njegova povezanost sa
nedostatkom oseointegracije zubnih implantata nije opisana u
medicinskoj literaturi.

Prikaz slu¢aja: Ovaj prikaz slucaja ima za cilj diskusiju o dva
slucaja  gubitka zubnih implantata, zbog viskokog nivoa
parathormona (PTH,) uz odsustvo bilo kog drugog sistemskog ili
lokalnog komorbiditeta, $to ukazuje na mogucu korelaciju izmedu
HPT i odbacivanja implantata. Oba pacijenta upucena su na
Kliniku sa Zalbama na protetske komplikacije, upalu gingive i
pokretljivost zubne proteze. Nakon procene Cone-Beam
kompjuterizovanom tomografijom, svi implantati oba pacijenta su
uklonjeni, zbog odbacivanja nastalog usled periimplantitisa, a
zatim su Cetiri implantata umetnuta pacijentu i pet implantanata
pacijentu 2. Kod oba pacijenta korisceni su kratki implantati (Bicon
LLC, Boston, Massachusetts, USA), precnika 4 mm i visine 5 mm i
napravljene su protezne podstrukture od Trinia® (Bicon LLC,
Boston, Masacusets, SAD).U petoj godini posle ugradnje, pacijenti
su pl‘ljaVIll kompllkacue i neuspeh implantacije. Da bi se utvrdili
uzroci nesupeha, izvrSena je detaljna pretraga. Posto nisu otkriveni
mogudi uzroci neuspeha, pacijenti su morali da urade test krvi kako
bi procenili metabolizam kostiju i posebno da bi se procenili nivoi
paratiroidnog hormona (PTH), kalcijuma i vitamina D.

Rezultati: Rezultati analize krvi pokazali su kod oba pacijenta
normalnu kalcemiju, nedostatak vitamina D i povisen nivo PTH.
Posle konsultacije endokrinologa, dijagnostikovan je sekundarni
hiperparatireoidizam.

Zakljuéak: Sasvim je logicno pretpostaviti da  gubitak
oseointegracije dentalnih implantata moze biti u Kkorelaciji sa
efektima HPT.

Kljuéne reci: zubni implantati; hiperparatiroidizam; implantologija;
osteointegracija; parathormon.
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Abstract

Background: Hyperparathyroidism (HPT) is a common endocrine
disorder with potential complications on the skeletal, renal,
neurocognitive and cardiovascular systems. Its association with the
lack of osseointegration of dental implants hasnot been describedin
the medical literature.

Case presentation: This case report aims to discuss two cases of
dental implant loss in which a high level of parathormone (PTH)
was found in the absence of any other systemic or local
comorbidity, suggesting the possible correlation between HPT and
implant.Both patients were referred to the clinic complaining about
prosthetic complications, gingival inflammation and mobility of the
dental prosthesis. After a Cone-Beam computed Tomography
evaluation, all implants of both patients were removed for rejection
arising from periimplantitis and then four implants were inserted in
the patient 1 and five implants in the patient 2. For both
patientsshort implants (Bicon LLC, Boston, Massachusetts, USA),
featured by 4 mm in diameter and 5 mm in height, were used and
the prosthesis substructure was made of Trinia® (Bicon LLC,
Boston, Massachusetts, USA). During the fifth year, the patients
reported complications and the implant treatment failure. In order
to establish the causes of failure, a thorough investigation was
performed. Since no causes were detected, the patients were
required to perform a blood test to evaluate bone metabolism and
specifically to assess parathyroid-hormone levels (PTH), calcium
levels and vitamin D.

Results: The results of the blood tests showednormal calcemia,
vitamin D deficiency and elevated PTH levelsin both patients. After
an endocrinologist’s consultation, secondary hyperparathyroidism
was diagnosed.

Conclusion: 1t is reasonable to assume that the loss of
osseointegration of dental implants can be correlated with the effects
of HPT.

Key words: dental implants, hyperparathyroidism,
osseointegration, parathormone

implantology,
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Uvod

Stopa uspeha ugradnje implantata je
90% do 95%. lako je postao tretman izbora,
komplikacije koje nastaju ugradnjom zubnih
implantata 1 dalje su jedan od najvecih izazova
za stomatologe!. ~ Kontinuirano  klini¢ko
iskustvo ugazuje na mogucnost da nova
sistemska stanja mogu biti povezana sa
rizikom od odbacivanja zubnih implantata, kao
Sto je npr. hiperparatiroidizam (HPT). Stavise,
medicinska literatura jedva da izveStava o
povezanosti izmedu HPT 1 odbacivanja zubnih
implantata. U stvari, unoSenjem klju¢nih reci
na PubMed-u [, hiper-paratiroidizam* i
,heuspeh zubnog implantata™] dobija se samo
jedan rezultat?.

Uloga parathormona (PTH) u nasem telu
dobro je poznata: PTH je klju¢ni regulator
homeostaze kalcijuma 1 igra sustinsku ulogu u
metabolizmu Kkostiju®*°. HPT, ¢ak i u svom
"asimptomatskom' obliku, povezan je sa
potencijalnim  morbiditetima,  ukljucujuci
smanjenu gustinu kortikalne kosti®.

Rai i saradnici proucavali Su oro-
mandibularne efekte primarnog HPT’, §to je
sistemska hiperkalcemijska bolest, kod koje su
gubitak lamine dure, i1zgled poput brusenog
stakla 1 smanjenje Sirine donje vilice uobicajent
nalazi’.

Sekundarni hiperparatiroidizam je Cesta
komplikacija oboljenjarllj)ubre a. Kod hroni¢ne
bolesti bubrega dolazi do zadrZzavanja fosfata,
smanjene bubrezne sinteze aktivnog vitamina
D (kalcitriola), sa rezultujuéom
hipokalcemijom i  sekundarnim hiper-
paratiroidizmom. Ako se ne leci, dolazi do
pojave _  osteodistrofije  (osteitis  fibrosa
cistica)?®,

Zbog toga je velika verovatnoca da bi
neravnoteza u nivou PTH-a mogla izazvati
promene u kostima, Sto moze usloviti i
odbacivanje implantata.

Ovaj prikaz slucaja ima za cilj da otkrije
sistematska stanja, poput hiper-paratireoze,
koja mogu direktno da doprinesu odbacivanja
implantata, a koja jo§ uvek nisu ukljucena
medu faktore rizika koji se procenjuju u
preoperativnoj i postoperativnoj fazi.

Materijali i metode

2.1. Prikaz slucajeva

U 2019. godini dva pacijenta upucena su
na dalje zbrinjavanje na Odeljenje za oralnu
hirurgyju  UOC,  Stomatoloske  klinike,
“Sapijenca” Univerziteta u Rimu, Italija, a koja
su  prethodno  rehabilitovana  fiksnom
protezom, sa punim zubnim lukom fiksiranim
na donjim lukovim sa cetiri implantata
gPacijent 1) odnosno pet implantanata (Pacijent
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Introduction

The success rate of implants is reported
to be 90%-95%. Although it has become the
treatment of choice, the complications arising
from dental implant placement are still one of
the biggest challenges for dentistsl. In
continuous clinical experience, there is a
possibility that new systemic conditions may
be associated with a risk of failure of dental
implants, such as hyperparathyroidism (HPT).
Moreover, the medical literature barely reports
the association between HPT and dental
implants failure. In fact, the search ofthe
PubMed by entering the keywords
thper arathyroidism™ and "dental implant
aiIure"ireturned only one result?.

The role of parathormone (PTH) within
our body is well known: PTH is a crucial
regulator of calcium homeostasis and glays an
essential role in bone metabolism3*°, HPT,
even in its "asymptomatic™ form, is associated
with potential morbidities, including decreased
cortical bone density®.

Rai et al. studied the oromandibular
effects of primary HPT’, which is a systemic
hypercalcemic disease where loss of lamina
dura, ground glass appearance, and mandibular
cortical width reduction are common findings’.

Secondary hyperparathyroidism is a
frequent complication of kidney diseases. With
chronic kidney disease there is phosphate
retention, decreased renal synthesis of active
vitamin D  (calcitriol) ~ with  resultant
hypocalcemia  and  secondary  hyper-
parathyroidism. If untreated, osteodystrophy
(osteitis fibrosa cystica) develops?®.

It is therefore highly probable that an
imbalance in PTH could cause bone
alterations, which could lead then to implant
failure.

This case report aims to bring to light
systematic  conditions, such as hyper-
parathyroidism, which may contribute directly
to implant failure and which have not yet been
included among the risk factors to be assessed
in the pre- and post-operative phases.

Materials and Methods

2.1. Cases Presentation

In 2019, two patients in care at the UOC
Oral Surgery Department of Dental Sciences,
Dental Clinic “Sapienza” University of Rome
(Italy), and previously rehabilitated with a full
arch cement-retained fixed prosthesis on four
implants (Patient 1) and five implants (Patient
2) at the lower arch, were referred to our clinic
for further management of prosthetic
complications.
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Pacijenti su rehabilitovani fiksnom
protezom pri¢vrSéenom cemontom, sa punim
lukom, po istom hirurSkom 1 protetskom
protokolu, 2014. godine.

Kod oba pacijenta ugradeni su kratki
implantati (Bicon LLC, Boston, Masacusets,
SAD), pre¢nika 4 mm i visine 5 mm. Implantat
karakteriSe plato dizajn, Cista konusna veza,
koso rame, hemisferni profil uporista i
povrsinska obrada kalcijum-fosfatom.
Implantati i abatmenti sistema napravljeni su
od legure titanijuma Ti6Al4V. Podstruktura
proteze izradena je od Trinia® (Bicon LLC,
Boston, = Massachusetts, = SAD).  Pod-
konstrukciju upotpunili su zubi proteze od
kompozitnog materijala.

Pacijent 1

Muskarac star 71 godinu pozalio se na
pokretljivost proteze i nemoguénost zvakanja
hrane. Klinickim pregledom uocena je upala
gingive 1 klinicka pokretljivost proteze.
CBCT otkrivena je rad}i)olucencija svojstvenu
periimplantatu  lokalizovanu na  svim
implantima (Slika 3). S obzirom na lokalne
uslove, uklonili smo sve implantate i protezu
zbog ekstremne pokretljivosti nosaca.

Pacijent 2

Zena stara 70 godina javila se na kliniku
zbog krvarenje gingive, pokretljivosti proteze i
bola tokom Zvakanja. Klinickim pregledom
uoceni su upala gingive 1 lokalni bol.
Ortopantomografijom otkrivena je
periimplantna radiolucencija, lokalizovana na
implantatima postavljenim na mestima 33 i 41.
Nastavili smo sa uklanjanjem proteze
(implantat na mestu 41 sam je ispao tokom ove
procedure; videti Sliku 4) i zabelezili klinicku
pokretljivost dva implantata. Imaju¢i u vidu
lokalne uslove, uklonili smo dva implantata
postavljena na mestima 33 1 42 (Slika 5) 1
ponovo prilagodili postoje¢i okvir lokalnim
uslovima. Ostala tri implantata (43, 45 i 35)
popustila su u narednim mesecima.

Slika 1. Pacijent 1: CetvorogodiSnje pracenje
Figure 1. Patient 1, four-year follow-up

The patients were rehabilitated with a
full arch cement-retained fixed prosthesis, by
tzh(;e same surgical and prosthesis protocol, in

14,

Both patients received short implants
#Bicon LLC, Boston, Massachusetts, USA),
eatured by 4 mm in diameter and 5 mm in
height. The implant is characterized by a
plateau design, a pure locking taper
connection, sloping shoulder, abutment
hemispheric profile and calcium phosphate
surface treatment. The implants and abutments
of the system are made of the titanium alloy
Ti6AI4V. The prosthesis substructure was
made of Trinia® (Bicon LLC, Boston,
Massachusetts, USA). The substructure was
comp!e‘ied by denture teeth made of composite
material.

Patient 1

A T71-year-old man complained about
prosthesis mobility and the impossibility of
food chewing. By clinical examination, we
detected gingival inflammation and clinical
mobility of the prosthesis. The CBCT revealed
a peri-implant radiolucency localized to all
fixtures (Figure 3). Considering the local
conditions, we removed all implants and the
prosthesis due to the extreme mobility of the
fixtures.

Patient 2

A T70-year-old womanpresented with
gingival bleeding, prosthesis mobility and pain
during the mastication. By clinical
examination, we detected gingival inflam-
mation and local pain. The
orthopantomography revealed a peri-implant
radiolucency localized to the implants placed
in sites 3.3 and 4.1. We proceeded to remove
the prosthesis (the implant in site 4.1 removed
itself during this procedure, see Figure 4) and
recorded the clinical mobility of the two
implants. Considering the local conditions, we
removed the two implants placed in sites 3.3
and 4.2 (Figure 5) and readapted the existing
framework to local conditions. Other three
implants (4.3, 45 and 3.5) failed in the
following months.

Slika 2. Pacijent 2: petogodisnje pracenje
Figure 2. Patient 2, four-year follow-up
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Slika 3. Pacijent 1: petogodi$nje pracenje
Figure 3. Patient 1, five-year follow-up

Slika 4. Pacijent 2: Klini¢ka fotografija kompletno uklonjene proteze sa pri¢vrséenim
neuspelim implantom
Figure 4. Patient 2, clinical photo of the prosthesis removed in its entirety, with the failed
implant attached

2.2. Hirurski protokoli
Operacija je uklju¢ivala ugradnju Cetiri
implantata (Pacijent 1) i pet (Pacijent 2)
kratkih imlantanata, respektivno.
Sledece, navedene,
sprovedene su kod oba pacijenta.
Nakon lokalne anestezije  mepi-
vakainom sa adrenalinom, koriS¢enjem
sklapelnog seciva Bard Parker #15, uraden je
rezanj pune debljine; krov reznja podignut je
1 odrzavan Lagenbeck retraktorom.
Osteotomija na mestu implantata
izvedena je upotrebom prvog pilot borera
(preénika 2 mm) koji radi pod vodenim
hladenjem pri konstantnoj brzini od 10000

procedure
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2.2. Surgical Protocols

The surgery involved the insertion of
four (patient 1) and five (patient 2) short im-
plants.

The following
performedin both patients.
After local anesthesia with mepivacaine with
adrenaline, using a Bard-Parker #15 scalped
blade, a full thickness flap was performed,;
the flap was raised and maintained with a
Langenbeck retractor.

The implant site osteotomy was
performed using a first pilot drill (2 mm
diameter) working under irrigation at a
constant speed of 10.000 rpm, followed by

procedures  were
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o/min, a zatim Cetiri atraumatska borera
(preénika 2,5 mm, 3 mm, 3,5 mm i 4 mm)
koji se rotiraju brzinom od 50 o/min, bez
vodenog mlaza. Veli¢ina poslednjeg zavrtnja
bila je jednaka veli¢ini implantata i implantat
je postavljen pod pritiskom, linija do linije,
od 1 mm do 3 mm ispod kosti. Uraden je Sav
sa Vicril 3.0. Postoperativno propisani su
amoksicilin 1 g dva puta dnevno tokom Sest
dana i ibuprofen 600 mg dva puta dnevno
tokom dva dana.

2.3. Protetski protokol

Nakon tr1 meseca implantati su hirurski
otkriveni i postavljene su kapice za
zarastanje. Dve nedelje kasnije uzet je otisak
sa implantima i zuba antagonista. Proteza je
cementirana upotrebom privremenog
sredstva za cementiranje (Temp Bond NE,
Kerr). Zatim je izvrSena kontrola okluzije.

four atraumatic drills (diameter 2,5-3-3,5-4
mm) rotating at a speed of 50 rpm, without
irrigation. The size of the last reamer was
equal to the size of the implant and the
implant was placed under pressure, line to
line, from 1 to 3 mm below the bone. Suture
with Vicryl 3.0 was performed. Amoxicillin
1 g twice daily for six days, and ibuprofen
600 mg twice daily for two days were
prescribed as postoperative therapy.

2.3. Prosthetic protocol

After three months, implants were
surgically exposed and the healing abutments
were applied. Two weeks later, a full arch
polyvinyl siloxane impression of the

implants and the opposing teeth was taken.
The prosthesis was cemented using a
temporary luting agent (Temp Bond NE,
Kerr). Then, the control of the occlusion was
performed.

Slika 5. Pacijent 2: Klini¢ka fotografija dobijena tokom uklanjanja implantata
Figure 5. Patient 2, Clinical photo obtained during implant removals

2.4. Pracenje

Kontrolne posete su bile zakazivane
jednom godisnje nakon proteziranja pacijenata,
na Odeljenju za oralnu hirurgiju UOC,
Stomatoloske klinike ,,Sapijenca* Univerziteta
u Rimu (Italija).

Tokom prve cetiri godine klinicka 1
radiografska kontrola nije pokazala kompli-
kacije. Radili smo panoramski rendgenski
snimak tokom CetvorogodiSnjeg pracenja
(Slika 1 i Slika 2).

Tokom pete godine pacijenti su prijavili
komplikacije.

2.4. Follow-up

Follow-up visits were scheduled every
year after prosthetic loading, at the UOC
Oral Surgery Department of Dental Sciences,
Dental Clinic “Sapienza” at the University of
Rome (ltaly).

During the first four years, a clinical and
radiographic check showed no complications.
We reported the panoramic x-ray at four-year
follow-up (Figure 1 and Figure 2).

During the fifth year, the patients
reported complications.
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Sto se tice mogucih uzroka ova dva
sluaja neuspeha, razmatrali smo razliCite
moguce faktore. Oba pacijenta su pregledana
na bilo kakve sistemske i lokalne
kontraindikacije za rehabilitaciju pre leCenja.
Krvni testovi (krvna slika, glukoza u krvi, PT,
PTT, INR) i kardioloSka procena nisu pokazali
nikakve  kontraindikacije. Farmakoloski
tretman dva pacijenta nije bio povezan sa
odbacivanjem implantata. Tokom posmatranog
perioda nisu zabelezene sistemske promene u
zdravlju, a takode nisu prijavljene promene u
farmakoloskoj terapiji. Tokom godiSnjeg
pracenja otkrili smo da nijedna lokalna
promena nije mogla da dovede do odbacivanja
implantata. Okluzalno preopterecenje je veé
isklju¢eno zbog toga kompletnog uklanjanja
proteze sa suprotnog luka.

Zbog toga, od pacijenata smo zahtevali
da urade test krvi da bi procenili metabolizam
kostiju 1 posebno da bi procenili nivoe
paratiroidnog hormona (PTH), kalcijuma i
vitamina D.

Podaci testova krvi nisu bili u granicama
normale.  Rezultati  pokazuju  normalnu
kalcemiju, nedostatak vitamina D i poviSen
nivo PTH.

Pacijente smo uputili endokrinologu koji

je kod oba pacijenta dijagnostikovao
sekundarni hiperparatireoidizam.

Diskusija

Sekundarni  hiperparatiroidizam  je

sistemska bolest koja uzrokuje gubitak koStane
mase. Ovo stanje se moze javiti kod nedostatka
vitamina D, dugotrajne terapije litijjumom i
hroni¢ne bubrezne bolesti.

Ding i saradnici su 2019. goine
analizirali su komplikacije i1 preZivljavanje
implantata nakon hemiartroplastike kod
pacijenata sa bubreznom bolescu. Incidencija
labavljenja bila je veca kod pacijenata sa
hiperparatiroidizmom.  Hiper-paratiroidizam
nije bio povezan sa  intraoperativnhim
prelomima, ali je bio povezan sa povecanim
stopama radiografskog labavljenja u poredenju
sa svim pacijentima®.

U dva prikazana slucaja,
pretpostavljamo da je gubitak oseointegracije
zubnih implantata u korelaciji sa efektima
HPT. Analizirali smo sve parametre koji su
trenutno u korelaciji sa rizikom od kasnog
odbacivanja implantata® i uspeli smo da ih sve
isklju¢imo.  FarmakoloSki  tretman  dva
pacijenta nije bio povezan sa odbacivanjem
implantata i nije se menjao tokom godina.
Tokom posmatranog perioda nisu zabelezene
sistemske zdravstvene promene.
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Concerning the possible causes of these
two failure cases, we took plenty of
considerations. Both patients were screened for
any systemic and local contraindication for the
rehabilitation before the treatment. The blood
tests (blood count, blood glucose, PT, PTT,
INR) and the cardiologic assessment did not
show any contraindication. The pharmacologic
treatment of the two patients was not related to
implant failure. Neither systemic health
alterations nor changes in pharmacological
therapy were reportedduring the observation
period. During the annual follow up, we
detected that no local alteration was able to
lead to implant failure. Occlusal overload was
already excluded due to the presence of a
corﬂplete removable denture at the opposing
arch.

This being the case, we required patients
to perform a blood test to evaluate bone
metabolism and specifically to assess
parathyroidhormone levels (PTH), calcium
levels and vitamin D.

The data of the blood tests were not in
the normal range. The results showed normal
calcemia, vitamin D deficiency and elevated
PTH levels.

We referred the patients to an
endocrinologist who diagnosed secondary
hyperparathyroidism.

Discussion
Secondary hyperparathyroidism is a
systemic diseasecausing bone loss. This

condition can occur with vitamin D deficiency,
long-term lithium therapy, and chronic renal
disease.

In 2019 Benjamin TK Ding et al.
analyzed the complications and implant
survivorship of hemiarthroplasty in patients
with renal disease. The incidence of loosening
was higher in patients with  hyper-
parathyroidism. Hyperparathyroidism was not
associated with intraoperative fractures but
was associated with increased rates of radio-
graphic loosening when compared among all
patients®.

In the two cases presented, we assume
that the loss of osseointegration of dental im-
plants is correlated with the effects of HPT.
We have analyzed all the parameters that are
currently correlated with a risk of late
implant failure!® and were able to rule out all
of them. The pharmacological treatment of
the two patients was not related to implant
failure and did not change over the years. No
systemic health alterations were recorded
during the observation period. During the
annual follow up, we detected that no local
alteration could lead to implant failure.
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Tokom godiSnjeg pracenja otkrili smo da
nijedna lokalna promena nije mogla da dovede
do odbacivanja  implantata.  Okluzalno
preopterecenje je ve¢ iskljueno zbog Cinjenice
da je na suprotnom lulu proteza ﬁompletno
uklonjena.

Zubni implantati su u kontinuiranoj
interakciji sa koStanim tkivom, prenoseci
mehani¢ka optereCenja na ekstracelularni
matriks!!. Alternacija osteogeneze i resorpcije
karakteriSe ovaj proces interakcije, a zakoni
Volfa i Frosta’? ga regulisu. U slu¢aju visokih
nivoa PTH, povecanje osteoklastne aktivnosti®3
dovodi do poremecaja ravnoteze sistema u
pravcu resorpciji kostiju. Osim toga, Visoki
nivoi PTH mogu smanjiti mineralizaciju i
pogorsati kvalitet minerala i kolagena u
novoformiranoj kosti**. Dakle, ako kortikalna
kost gubi debljinu usled bolesti i trabekularna
kost se formira slabije mineralizovana, onda to
moze ugroziti osteointegraciju potpornog
implantata. Ovo mozda nece biti klinicki
evidentno sve dok ne dode do kasnog
neuspeha u proteznoj fazi?.

Oba efekta mogu dovesti do odbacivanja
implantata, kao §to se to pretpostavlja u ova
dva prijavljena slucaja.

Posto ova dva pacijenta nisu imala
nikakvu analizu nivoa PTH pre rehabilitacije
implantata, nema informacija o tome kada je
doSlo do metabolicke promene. Medutim,
posto nije bilo izveStaja o tome u periodu od 5
godina, autori smatraju da je do oboljenja
doslo nakon implantacije.

S obzirom na prijavljene destruktivne
efekte u ova dva slucaja, pozeljno je sprovesti
studije kako bi se pokazalo da li visok nivo
PTH moze biti povezan sa gubitkom
oseointegracije.

Ako se to potvrdi, treba obratiti paznju
na mogucénost ispitivanja nivoa PTH pre
podvrgavanja implantoterapiji 1 tokom perioda
pracenja, posebno kod visoko rizi¢nih
pacijenata®. Medutim, bi¢e potrebne dalje i
opsezne studije koje bi pratile ovu povezanost
kak bi se potvrdila klinicka hipoteza.

Autori treba da prodiskutuju rezultate i
kako se oni mogu tumaciti iz perspektive
prethodnih studija i1 radnih hipoteza. O
nalazima 1 njthovim implikacijama treba
razgovarati u najSirem moguc¢em kontekstu.
Takode se mogu istaknuti 1 buduéi pravci
istrazivanja.

Occlusal overload was alread?/ excluded due
to the presence of a complete removable
denture at the opposing arch.

Dental implants are in continuous
interaction with the bone tissue, transferring
the mechanical loads to the extracellular
matrix!t. An alternation of osteogenesis and
resorption characterizes this interaction
process, and the laws of Wolff and Frost!?
regulate it. In the case of high PTH levels, an
increase in osteoclastic activity®® unbalances
the system towards bone resorption. In
addition, high PTH levels can reduce
mineralization and worsen mineral and
collagen quality in a newly formed bone.
Therefore, if the cortical bone is losing
thickness because of the disease and
trabecular bone is formed preferentially but
not being substantially mineralized, then
supportive implant osseointegration may be
compromised. This may not be clinically
evident until there is a late failure in the
prosthetic phase?.

Both effects could lead to implant
failure, as supposed in the two reported
cases.

Since the two patients did not have any
analysis of PTH levels before implant-
prosthetic  rehabilitation, there is no
information on when the metabolic alteration
occurred. However, since there were no
reports on this in the 5-year observation
period, it is the authors' opinion that the
pathogenesis occurred after the implant
treatment.

Given the destructive effects reported
in these two cases, it is desirable to conduct
studies to demonstrate whether a high level
of PTH could be related to the loss of
osseointegration.

If ascertained, we should pay attention
to the possibility of investigating the levels
of PTH before undergoing implant thera[)y
and during the follow-up period, especially
in high-risk patients®.

Nevertheless, further and extensive
association studies will be needed to validate
the clinical hypothesis.

Authors should discuss the results and
how they can be interpreted from the
perspective of previous studies and of the
working hypotheses. The findings and their
implications should be discussed in the
broadest context possible. Future research
directions may also be highlighted.
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Zakljucak

Na osnovu prikazanih slucajeva,
logicno je  pretpostaviti da  gubitak
oseointegracije dentalnih implantata moZze
biti u korelaciji sa efektima HPT. Medutim, s
obzirom na ogranienje ovog prikaza
slucajeva, bice potrebne dalje studije da bi se
potvrdila veza HPT sa neuspehom u ugradnji
Implantata i gubitkom osteointegracije.

Konflikt interesa: Nema
Finansijske podrSke: Nema
Zahvalnice: Nema
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Conclusion

According to the presented cases, it is
reasonable to assume that the loss of
osseointegration of dental implants can be
correlated with the effects of HPT. However,
since the limitation of this case report,
further studies will be needed to validate the
relationship with HPT and implant failure
and loss of osteointegration

Conflict of Interest: Nil
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SaZetak

Ciljevi ove studije bili su procena velicine razlicitih indikatora
oralnog zdravlja i odredivanje indikatora oralnog zdravlja, kao
prognostickog faktora za kvalitet Zivota pacijenata sa karcinomom
glave i vrata.

Metode. Studija preseka sprovedena je medu 400 pacijenata sa
karcinomom glave i vrata, koji su zbrinuti u zdravstvenom centru
na onkoloskom odeljenju. Model specifican za glavu i vrat (EORTC
KLK H&N35), Evropske organizacije za istrazivanje i lecenje raka,
koriséen je za procenu kvaliteta Zzivota pacijenata. Indikatori
oralnog zdravlja (praktikovanje oralne higijene, oralne
komplikacije, posete stomatologu, oralna rehabilitacija)
evidentirani su pomocu pregleda usne duplje i upitnika, odnosno
razgovorom sa pacijentom. Spearmanov koeficijent korelacije
koriséen je za procenu odnosa izmedu indikatora oralnog zdravija i
razlicitih skala kvaliteta Zivota. Za procenu uticaja indikatora
oralnog zdravlja, kao prognostickog faktora za kvalitet Zivota,
primenjena je multivarijantna linearna regresija.

Rezultati. Od 400 pacijenata, 54,25% pacijenata prijavilo je jedan
ili drugi oblik oralnih komplikacija. Parodontalni problemi bili su
cesta oralna komplikacija medu pacijentima. Postojala je slaba
korelacija izmedu indikatora oralnog zdravija i vecine skala
EORTC KLK-H&N3S5. Utvrdeno je da su teoretski povezani
indikatori oralnog zdravlja znacajni prognosticki faktori.
Zakljuéak. Rezultati pokazuju prisustvo visokog stepena indikatora
loseg oralnog zdravija. Indikatori oralnog zdravija takode su
delovali kao znacajan prediktor kvaliteta Zivota. U cilju poboljsanja
oralnog zdravija pozeljan je multidisciplinarni pristup, ¢ime bi bio
poboljsan i kvalitet Zivota pacijenata sa karcinomom glave i vrata.

Kljuéne reéi: karcinom glave i vrata, oralne komplikacije, oralno
zdravlje, kvalitet Zivota

Corresponding author:

Sujal Parkar, DMD, PhD

Dept. of Public Health Dentistry,
Siddhpur Dental College and Hospital
email: drsujal_pcd@live.com

2398

Abstract

Aim: The aim of this study wasto assess themagnitude of various
oral health indicators. Further, toidentify the oral health indicators
as a predictive factor forthe quality of life among head and neck
cancer patients.

Methods: A cross-sectional studywas conducted among400 head
and neckcancer patients attending tertiary cancer center. The
European Organization for Research and Treatment of Cancer and
Head and Neck specific(EORTCQLQH&N35)modulewas used to
assess the patient’s quality of life. Oral health indicators (oral
hygiene practices, oral complication, dental visits, oral
rehabilitation) were recorded through oral examination and
personal interviews. Spearman’s correlation coefficient was used to
assess the correlation between oral health indicators and different
scales of QoL. Multivariate linear regression by a backward
stepwise methodwas applied to assess the influence of oral health
indicators as a predictive factor forQoL.

Results: Out of 400 patients, 54.25% of patients reportedhaving
one or another form of oral complication. Periodontal problems
were the common oral complication among the patients. There was
a weak correlation between oral health indicators and most of the
scales of EORTC QLQ-H&N35. Theoretically, linked oral health
indicators were found to be significant predictive factors.
Conclusion: The results show thatthere was a high magnitude of
poor oral health indicators.Oral health indicators also acted as a
significant predictor of quality of life. A multi-disciplinary
approach is desirable for the improvement in oral health thus
improving the overall quality of life among head and neck cancer
patients.

Key words: head and neck cancer, oral complications, oral health,
quality of life
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Uvod

Prezivljavanje pacijenata najveci je
prioritet za osobe koje boluju od nekog oblika
karcinoma. Uprkos savremenijim terapijskim
tehnologijama,  prezivljavanje  karcinoma
glave i vrata (KGV) nije se poboljsalo. KGV i
njegov tretman uticu na izgled, funkciju, psiho-
socijalni 1 ekonomski status pacijenta. Kao
rezultat _toga, kada se odlucuje o dobrobiti
preporucenog tretmana vezano za pacuenta
kvalitet Zivota (KZ) tog preZivljavanja postaje
glavna tema prilikom razmatranja’. Dakle,
podaci 0 kvalitetu Zivota postaju vazan aspekt
pruzanja informacija o ishodima leCenja za
pacijente obolele od KGV?2 KGV zahvata
skvamozni epitel celija usne duplje, Zdrela,
larinksa, paranazalnih sinusa i nosne éupljine.
Ove kraniofacijalne strukture igraju glavnu
ulogu u vitalmim aktivnostima, kao Sto su
fonetika, Zvakanje i gutanje. Dakle,
pacijentima koji pate od KGV-a potrebna je
intenzivnija nega i1 odrzavanje prihvatljivog
oralnog zdravlja u poredenju sa pacijentima
koji imaju karcinom druge lokalizacije>. Kako
navode Hashim i sar.”, razli¢iti indikatori
oralnog zdravlja kao $to su oralna higijena,
karijes,  parodontitis,  nedostatak  zuba,
kserostomija, wupala sluzokoZe, protetska
nadoknada i poseta stomatologu imali su
znaCajan uticaj na kvalitet Zivota kod
pacijenata sa KGV. Postoje ¢vrsti dokazi koji
sugeriSu da su ovi pokazatelji pogodeni usled

hirurSke intervencije, radioterapije,
hemoterapije ~ i/ili  kombinacije leCenja
karcinoma®. Preziveli pacijenti posle tretmana

prijavili su oralne komplikacije kao Sto su losa
oralna higijena®, smanjeno lucenje pljuvacke
mukozitis®, zubni karues parodontitis’, i
smanjena mastlkaCIJa Kao rezultat toga,
preziveli imaju bolove, fizicku i emocionalnu
nelagodnost, deformitete, zavisnost, promene
navika u ishrani i gubltak Samopostovanja Sto
na kraju pogorsava kvalitet Zivota'?
Prognosticka  uloga gorepomenutih
indikatora oralnog zdravlja za smanjen kvalitet
zivota medu pacijentima obolelih od KGV bila
je neuverljiva, zbog nedostatka informacija o
indikatorima oralnog zdravlja u vecini
studija’®**.  Nema dovoljno  objavljenih
podataka u literaturi, Kkoji  procenjuju
prognosticku ulogu indikatora oralnog zdravlja
o kvalitetu Zivota pacijenata sa KGV, §to je
otezavalo izradu 1 sprovodenje plana leCenja.
Zbog toga, sprovedena je ova studija procene
vaznosti  indikatora  oralnog  zdravlja
(praktikovanje  oralne  higijene, oralne
komplikacije, posete stomatologu, kao i oralna
rehabilitacija) medu pacijentima sa KGV.

Introduction

The survival of patients is the topmost
priority for patients suffering from any form of
cancer. Despite  recent  therapeutics
technologies, survival from Head and Neck
Cancer (HNC) has not improved. HNC and its
treatment affect the patient’s appearance,
function, psycho-social and economic status.
As a result, when deciding on the desirability
of a recommended treatment for any patient,
the quality of life (QoL) of that survival
becomes a major consideration. Hence, QoL
data is becoming an important aspect of
providing mformatlon on treatment outcomes
for HNC patients?.

HNC involves the squamous cell
epithelium lining of the oral cavity, pharynx,
larynx, paranasal sinuses, and nasal cavity.
Thesecraniofacial structures play a major role
in vital activities, such as phonetics,
mastication, and deglutition. Hence, the
patients suffering from HNC need definite care
and maintaining acceptable oral health as
compared to the patients having cancers of
other sites®. As reported by Hashim D. et al.,
various oral health indicators like oral hyglene
dental caries, periodontitis, missing teeth,
xerostomia, mucositis, dental prosthesis, and
the dental visit had a S|gn|f|cant impact on
QoL among HNC patients*. There is sound
evidence suggesting that these indicators
areunfavorably affected because of the
surgical, radiotherapy, chemotherapy, and/or
combination of treatment of = cancer®.
Survivorsfrom HNC treatment reported oral
complications like poor oral hyglene decrease
salivary flow’, mucositis®, dental caries®,
perlodontltls 10 anddecrease mastlcatory
function'’. As a result, the survivors suffer
from pam, physical and emotional discomfort,
disfigurement, dependence, change in dietary
habits, and loss of self-esteem which
allultimately deteriorate the QoL*.

The  predictive role  of the
aforementioned oral health indicators for
deprived QoL among HNC patients has been
inconclusive because of the lack of information
on over one oral health indicator for most
studies*®!*. There is a real scarcity of published
literature evaluating the predictive role oforal
health indicators of HNC patient’s QoL. So,
the planning and intervention of treatment
outline resulting in a favorable outcome might
get compromised. Thus, this study was
conducted to assess the magnitude of the oral
health indicators (oral hygiene practices, oral
complication, dental visits, oral rehabilitation)
among the HNC patients.
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U ovoj studiji bavili smo se procenom
korelacije izmedu indikatora oralnog zdravlja i
skale kvaliteta zivota 1 indikatora oralnog
zdravlja, kao prognostickih faktora za kvalitet
zivota kod pacijenata sa KGV. Podaci
prikupljeni u ovoj studiji pomo¢i ¢e da se
uspostavi efikasan sistem pruzanja oralne
zdravstvene nege, ukljuCivanjem stomatologa,
sa ciljem spreCavanja 1 leCenja mogucih oralnih
komplikacija tokom faze leCenja, pre i posle
prisutnog karcinoma i na taj nacin poboljsa
ukupni kvalitet Zivota pacijenata sa KGV.

Metode

Dizajn studije i eticko odobrenje

Studija preseka sprovedena je u
onkoloskom centru tercijarne zdravstvene
zaftite u drZavi GudZarat, Indija. Pre pocetka
studije, protokol studije dostavljen je
institucionalnom odboru tercijarnog centra za
onkologiju. Dobijeno je odobrenje za sprovo-
denje studije (odobrenje etickog komiteta:
ADC/EC/13/108). Studija je sprovedena u
skladu sa principima Helsinske deklaracije.
Pacijentima je objasnjena svrha studije, a
popunjavanje potpisanog upitnika bio je uslov
za ukljuCenje u studiju. Prema godiSnjem
izveStaju centra za onkologiju, stopa
prevalencije KGV iznosila je 35,80%. Uzevsi
u obzir ovu stopu prevalencije, dozvoljenu
greSku od 5% 1 stopu bez odgovora od 10%,
sainjen je uzorak od 400 pacijenata.
Obuhvaceno je 400 pacijenata obolelih od

KGV-a u onkoloskom centru tercijarne
zdravstvene  zastite, Kkoji ~ zadovoljavaju
kriterijume:

Kriterijumi za ukljucivanjeu studiju bili
su: histo-patoloski potvrdeni slucajevi KGV,
pacijenti oba pola i starosti preko 18 godina,
pacijenti koji su imali Karnofskijev Status Skor
(KSS) preko 60; pacijenti koji su dali pismeni
pristanak za uCeS¢e u studiji. Kriterijumi
iskljucenja iz studije bili su: pacijenti stariji od
65 godina, pacijenti sa klinickim recidivom

bolesti ili pojavom sekundarnog tumora i
periodom prezivljavanja ve¢im od 18 meseci
nakon lecenja.  Prikupljanje  podataka:

Unapred testirana, samostalno dizajnirana
forma u vidu razgovora ,upotrebljena je za
prikupljanje demografskih detalja (starost, pol,
socio-ekonomski status (SPS), prebivaliste,
bracni status, vrsta porodice. SPS pacijenata
procenjen je prema Kupusvamijevoj skali.l®
Glavni istraziva¢ je sproveo oralni pregled i
licne intervjue pacijenata, kako bi prikupio
informacije o statusu oralnog zdravlja
(praktikovanje  oralne higiljene, oralne
komplikacije, posete stomatologu i oralna
rehabilitacija). Medicinski detalji kao Sto su
stadijum raka, leCenje su preuzeti iz
medicinske dokumentacije pacijenata.
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This study further evaluates thecor-
relation between oral health indicators and the
scales of QoLand also evaluates the oral health
indicators as a predictive factor for QoL
among HNC patients. The data gathered in this
studywill help to establish an effective oral
health care delivery system by involving dental
professionals to prevent and treat oral
complications duringthe preand post-cancer
treatment phase and thus improving the overall
QoL among HCN patients.

Methods

Study design and ethical permission

A cross-sectional study was conducted at
the tertiary cancer care center in the state of
Gujarat, India. Before initiating the study, the
study protocol was submitted to the
institutional review board of the tertiary cancer
center.The protocol was reviewed and
approval to conduct the study was obtained
(ethical approval code: ADC/EC/13/108). The
study was conductedper the Declaration of
Helsinki. The purpose of the study was
explained to patients and the completion of the
questionnaire was a condition for entering the
study and was regarded as written consent.
Study subjects and eligibility criteria

As per the annual report of the cancer
centre the prevalence rate of HNC reported
was 35.80%, considering this prevalence rate,
allowable error of 5% and 10% non-response
rate, a sample of 400 patients of HNCwas
considered.  Totalof 400HNC  patients
attending tertiary cancer center and satisfying
the following eligibility criteria were enrolled:

Inclusion criteria: histopathologically
confirmed cases of HNC, patients of both
gender and above 18 years of age, patients who
had Karnofsky’s Performance Status score
(KPS) over 60, and those patients who gave
written consent to take part in the study.
Exclusion criteria: patients above 65 years of
age, had clinical evidence of disease
recurrence or a secondary tumor and had
survived for over 18 months after treatment in
any form. Data collection:A pretested self-
designed proformawas used to collect the
demographic details (age, gender,
socioeconomic status (SES), residence, marital
status, type of family) through a personal
interview. The SES of the patients was
assessed as per Kuppuswamy’s scale'®. The
principal investigator conducted an oral
examination and personal interviews among
the patients to gather information regarding
oral health status (oral hygiene practices, oral
complications, dental visits, and oral
rehabilitation).
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Kvalitet zivota pacijenata je procenjivan
koris¢enjem prilagodenog upitnika za procenu
kvaliteta zivota pacijenata po specificanom
modelu Evropske organizacije za istraZivanje
1 lecenje karcinoma glave 1 vrata (EORTC
KLK-H&N35)!®. Koriséena je prethodno
upotrebljavana  gudzarati verzija ovog
upitnika’. EORTC KLK-H&N35% je tumor-
specifican model koji se koristi za procenu
kvaliteta zivota kod pacijenata sa KGV. Ovaj
model upitnika sadrzi sedam skala simptoma
sa vise stavki 1 jedanaest skala simptoma sa
jednom stavkom. Pacijenti su morali da
odgovore na pitanja na Likertovoj skali sa
odgovorom u rasponu od '1=ni malo' do
'‘A=veoma’. Dok Je poslednjih pet stavki
EORTC KLK-H&N35 imalo dihotomnu
skalu sa formatom ne/da.

Analiza podataka:

Demografske i klinicke karakteristike
sumirane su kao ucestalost 1 % starosti.
Spearmanov koeficijent korelacije koris¢en
je za procenu korelacije izmedu indikatora
oralnog zdravstvenog statusa i razliitih skala
kvaliteta Zivota. Uticaj indikatora oralnog
zdravlja kao prediktivnog faktora kvaliteta
Zivota ispitan je primenom multivarijantne
linearne regresije. KoriS¢ena je metoda korak
po korak sa eliminacijom unazadza P = 0,05 i
P = 0,10 za izbor nezavisnih promenljivih. Za
analizu podataka koris¢en je statisticki paket
softver drustvenih nauka (SPSS® verzija 22;
IBM Corp., Armonk NI, SAD). Nivo
znacajnosti ogranicenja je na P<0,05.

Rezultati

Demografske i klinicke karakteristike
pacijenata prikazane su u tabeli 1. Prosecna
starost bolesnika bila je 45,47 godina + 10,31
godina. Pacijenti muskog pola (n = 354,
87,50%) oboleli su u ve¢em broju, u poredenju
sa pacijentima Zzenskog pola, od KGV.
Polovina pacijenata (n = 214, 53,50%)
pripadala je seoskim zajednicama sa nizim
socio-ekonomskim  statusom (57,50%). Broj
pacijenata  koji su se prijavili  sa
uznapredovalim  stadijumom bolesti (111/1V)
bio je visok. Kod vecine pacﬂ'enata primenjena
je kombinovana terapija, a kod manjeg broja
monoterapija. Cetkica za zube bila je
najpogularnl je sredstvo za oralnu higijenu (n =
1, 20 pacijenata, 30%). Skoro polovina
pacijenata (n = 190, 47,50%) nikada u zivotu
nije posetila stomatologa. Vise od polovine
Eam jenata (n = 217, 54,25%) prijavilo Je oralne

omplikacije (Tabela 2), bilo samo zbog
karcinoma 1ili zbog lecenja. Samo 11% (n =
44) pacijenata imalo je dobro oralno zdravlje.
Parodontalni problemi (n = 109, 27,25%) i
ograni¢eno otvaranje usta (n = 9, 8 pacijenata,
24,50%) bile su  uobiCajene  oralne
komplikacije pacijenata.

Medical details like the stage of
cancer, treatment of cancer, and KPSwere
retrieved from patient medical records. The
QoL of patients was assessed by using aself-
administered%estionnaire-Euro ean Organi-
zation for Research and Treatment of
CancerHead and Neck specific module
(}I1EORTCQLQ-_H&N35)16 was used to assess
the QoL of ﬁatlents. Thepre-validated Gujarati
version of this questionnaire was used?’.

The EORTC QLQ-H&N3516 is a
tumor-specific module used for the assessment
of QoL in HNC patients. It contains seven
multi-item symptom scales and eleven single-
item symptoms scales. The Eatients have to
answer the questions on a Likert scale with a
response ranging from ‘'l=not at all' to
‘4=very much." Whereas the last five items of
EORTC QLQ-H&N35 have a dichotomous
scale having a no/yes format.

Data Analysis

The  demographic  and  clinical
characteristics ~ were ~ summarized  as
frequencies and %ages. Spearman’s cor-

relation coefficient was used to assess the
correlation  between oral health status
indicators and different scales of QoL. The
influence of oral health indicators as a
predictive factor on QoLwas examined usin
multivariate linearregression.The backwar
stepwise method was used as having entry
with P=0.05 and removal with P=0.10 to
select independent variables. Statistical
Package for Social Science software (SPSS®
version 22; IBM Corp., Armonk NY, USA)
was used for data analysis. The level of
significance was kept at P<0.05.

Results

The  demographic  and  clinical
characteristics of the patients are shown in
Table 1. The mean age of the patients was
45.47+10.31 years. Male patients (n=354,
87.50%)outnumbered their female
counterparts, showing the predominance of
HNC among male subjects. Half of the patients
(n=214, 53.50%) belonged to rural
communities and had lower socioeconomic
status (57.50%). The number of patients
reporting at the advanced stage (l11/1V) was
high. Most of the patients received combined
treatment modalities as compared to the single-
modality treatment. A toothbrush was the most
popular means of oral hygiene aid used
n=120, 30%). Nearly half of the patients
n=190, 47.50%), had never visited the dentist
in their lifetime. More than half (n=217,
54.25%) of patients reported  oral
complications (Table 2) either due to cancer
alone or because of its treatment.
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Tabela 1. Demografske i klinicke karakteristike pacijenata sa karcinomam glave i vrata
Table 1. Demographic and clinical characteristics of head and neck patients

Variables/Varijable Number (n=400)/ | Variables/Varijable
Mean age (in years)/Prose¢na starost(u godinama) 45.47 +10.31
Gender(Pol)
Men/Muski [ 350 [ 87.50
Women/Zenski [ 50 | 12.50
Location/Lokalizacija
Urban/Gradsko podrucije 186 | 46.50
Rural/Seosko podrudije 214 | 53.50
Marital status/Materijalni status
Unmarried/NeoZenjeni 35) 8.75
Married/Ozenjeni 357 89.25
Divorced/Widow/Razvedeni/Udovci 8 2.00
Socio-economic status/Socio ekonomski status
Upper/Visisloj 7 1.75
Upper middle/Srenji ka visem 45 11.25
Lower middle/Srednji 80 20.00
Upper lower/Srednji ka nizem 230 57.50
Lower/NIzi 38 9.50
Family type/Tip porodice
Nuclear family/Uza porodica 82 [ 20.50
Joint family/Sira porodica | 318 | 79.50
Site of Tumour/Lokalizacija tumora
Oral cavity/Usna duplja 340 85.00
Pharynx/hypopharynx /Zdrelo ili hipofarings 26 6.50
Larynx/Grkljan 34 8.50
Stage of cancer/Stadijum karcinoma
1711 122 [ 30.50
1/ v 278 | 69.50
Treatment Modalities/Nacini le¢enja
No treatment (newly diagnosed)Bez tretmana/ upravo 80 20.00
dijagnostikovan
Only surgical/Samo hirurski 39 9.75
Only radiotherapy/Samo radioterapija 25 6.25
Only chemotherapy/Samo hemoterapija 28 7.0
Surgical + Radiotherapy/Hirur$ki i radioterapija 92 23.00
Radiotherapy + Chemotherapy/Hirurski i hemoterapija 65 16.25
Combination of all/Kombinacija svih terapija 71 17.75

Devijacija otvaranja usta i kserostomija
takode su prijavljeni kao neZeljeni efekti
operacije 1 radioterapije. Nakon hirurS8kog
leCenja, skoro polovina pacijenata imala je
deformitete. Veoma mali broj pacijenata (n =
38, 9,50%) bio je rehabilitovan uz pomo¢
maksilofacijalnih proteza, u vidu obturatora i
plocastih proteza. Uocena je slaba korelacija
izmedu indikatora oralnog zdravlja i vecine
teorijski povezanih skala EORTC KLK-
H&N35 (Tabela 3). Kako bi se procenili
prognosticki  znaci za  kvalitet  Zivota,
primenjena je multivarijantna linearna regresija
(Tabela 4). Teoretski povezani indikatori
oralnog zdravlja imali su znaCajan uticaj i
zadrzani su u modelu posle “backward
stepwise” eliminacije.
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Only 11% (n=44) of the patients had
ood oral health. Periodontal problems (n=109,
7.25%) and restricted mouth opening (n=98,
24.50%) were the common oral complications
of the patients. Deviated mouth opening and
xerostomiawere also reported as the side
effects of surgery and radiotherapy,
respectlvelty. Following surgical treatment,
nearly half of the patients had adisfigurement.
Very few patients (n=38, 9.50%) had received
rehabilitative service asmaxillo-facial
prostheses like obturators and guiding plates.

A weak correlation was observed
between oral health indicators and most of the
theoretically linked scales of EORTC QLQ-
H&N35 (Table 3). To evaluate the predictors
for QoL, multivariate linear regression was
applied éTabIe 4).Theoretically linked oral
health indicators had significant influence and
were retainedin the model
backward stepwise elimination.

after doing
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Tabela 2. Indikator iralnog zdravlja kod pacijenata
Table 2. Oral health indicatorsof patients

Variables/Varijable | Number (n)/Broj(n) | Percent (%)/Procenat(%o)
Oral hygiene aids/Sredstva za oralnu higijenu
None/Ne Koristi 10 2.50
Toothbrush/Cetkica za zube 120 30.00
Datun/Neem stick/Stapiéi 26 6.50
Finger/Prst 41 10.25
Mouthwash/Oralni rastvor 76 19.00
Tooth brush + mouthwash/Cetkica za zube + 127 31.75
oralni rastvor
Dental Visit/Posete stomatologu
Before diagnosis/Pre dijagnoze 33 8.25
During treatment/U toku tretmana 121 30.25
After diagnosis/Posle dijagnoze 56 14.00
Never/Nikada 190 47.50
Oral complications/Oralne komplikacije
Yes/Da | 217 [ 54.25
No/Ne | 183 | 45.75
Oral health status/Status oralnog zdravlja

Good oral health/Dobro oralno zdravlje 44 11.00
Periodontal problems/Periodontalni problemi 109 27.25
Mucositis/Mukozitis 41 10.25
Restricted mouth opening/Otezano otvaranje 98 24.50
usta

Deviated mouth opening/Devijacija pri 25 6.25
otvaranju usta

Edentulous/Bezubi 13 3.25
Pain in mouth/Bol u ustima 20 5.00
Xerostomia/Kserostomija 25 6.25
Dental caries/Karijes 25 6.25

Type of disfigurement /Tip narusavanja izgleda
Single/Jedna 183 45.75
Multiple/Multile 8 2.00
None/Nema 209 52.25
Rehabilitation /Rehabilitacija

Yes/Da [ 38 [ 9.50
No/Ne | 362 | 90.50

Tabela 3. Korelacija izmedu indikatora a oralnog zdravlja i EORTC QLQ H&N35 skala
Table 3. Correlation between the oral health indicators and scales of EORTC QLQ H&N35

Scales/Skale Dental visit/ Oral Disfigurement/ Rehabilitation/
Posete complication/Oralne Naruavanje izgleda Rehabilitacija
stomatologu komplikacije
Pain/Bol (HNPA) 0.04 -0.18** 0.04 0.06
Swallowing/Gutanje (HNSW) 0.11* -0.06 0.02 0.07
Senses/Cula (HNSE) 0.07 -0.07 -0.02 0.04
Speech/Govor (HNSP) 0.07 -0.02 0.04 0.007
Social eating/Drustvena ishrana (HNSO) 0.08 -0.14** -0.12* -0.06
Social contact/Drustveni kontakti 0.03 -0.11* -0.24** -0.05
(HNSC)
Sexuality/Seksualnost (HNSX) -0.13* 0.01 -0.006 -0.11*
Problem in Teeth /Problemi sa -0.21** 0.01* -0.11* -0.07
zubima(HNTE)
Opening mouth /Otvaranje usta(HNOM) 0.09 -0.42** -0.27** -0.05
Dry mouth/Suvocéa usta (HNDR) 0.17** -0.13* -0.10* -0.02
Sticky saliva/Lepljiva pljuvacka (HNSS) 0.12* -0.17** -0.13* 0.05
Coughing/Kasalj (HNCO) 0.01 0.03 0.10* 0.13**
Felt ill/Osecaj bolesti (HNFI) 0.08 -0.08 0.04 0.07
Pain Killers /Analgetici(HNPK) 0.25** -0.09 -0.008 0.18**
Nutritional supplement /Dodaci -0.09 0.001 -0.04 -0.04
ishrani(HNNU)
Feeding tube/lshrana preko cevi (HNFE) 0.02 -0.15** -0.21** -0.13*
Weight loss/Gubitak tezine (HNWL) 0.10* -0.07 -0.09 0.05
Weight gain /Dodavanje tezine(HNWG) -0.14** 0.05 0.05 -0.10*

Spearmanov rank koeficijenta koleracije
Spearman’s Rank correlation co-efficient, “Significant P<0.05, **Significant P<0.01

Tabela 4 Multivarijantna linearna regresija izmeBdu indikatora oralnog zdravlja i EORTC KZ
H&N35
Table 4 Multivariate linear regression between oral health indicators and EORTC QLQ
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Dependent . - 95% ClI
Variables Predictors B coefficient SE P value
Constant 24.41 5.15 14.27 10 34.54 <0.001**
- Dental visit 3.73 1.99 VB WTA 0.09
(HNPA) Oral complication 7.83 2.05 -11.86t0-3.79 <0.001**
Disfigurement 3.90 2.04 -0.10t0 7.90 0.05*
Constant -71.09 193.72 -451.93 t0 309.76 0.71
Swallowing o 5 -312.91 to 26.94
(HNSW) Dental visit 142.99 86.43 0.09
Disfigurement 150.64 86.41 -19.24 t0 320.52 0.08
Senses Constant 8.99 331 2481015.51 0.01*
(HNSE) Dental visit 3.70 2.13 -0.48t0 7.89 0.08
Speech Constant 13.02 4.04 5.08 t0 20.96 0.001*
(HNSP) Dental visit 5.39 2.59 0.291010.48 0.04*
social Constant 46.67 5.05 36.74 10 56.59 <0.001**
oclal
eating Oral complication -5.85 2.63 -11.0310-0.67 0.03*
HNSO
( ) Disfigurement -5.15 2.63 -10.32100.02 0.05*
Social Constant 23.07 3.14 16.89 10 29.24 <0.001%*
contact 10.2 2
(HNSC) Disfigurement -6.35 1.96 -10.20 to -2.50 0.001*
-1353.43 10 676.11
Sexuality Constant -338.66 516.17 0.51
(HNSX) Disfigurement -546.07 322.14 -1179.371087.23 0.09
Problemin | Constant 149.23 274,51 -390.44 to 688.89 0,59
Teeth
(HNTE) Oral complication -308.19 178.22 p=UoCloR 2T 0.08
Opeft‘rilng Constant 86.66 6.08 74.69 t0 98.62 <0.001%*
mou
(HNOM) Oral complication 27.01 3.17 -33.26 t0 -20.77 <0.001%*
Disfigurement -10.31 3.17 -16.54 10 -4.09 0.001*
Constant 47.06 8.96 29.431064.68 <0.001%*
> 0.7310 12.92
Dry mouth Dental visit 6.09 347 0.08
(HNDR) Oral complication -6.52 3.56 -13.53100.49 0.07
Disfigurement -6.32 3.54 -13.29100.63 0.07
Sticky Constant 48.11 4.58 39.10t057.12 <0.001**
saliva
(HNSS) Oral complication -10.94 2.97 -16.79 t0 -5.09 <0.001**
Constant -8.85 8,57 -25.69107.98 0.30
Coughing i -0.67 10 9.37
(HNCO) Disfigurement 4.35 2.55 0.09
Rehabilitation 9.61 435 1.06 t0 18.16 0.03*
Felt il Constant 9.10 4.04 L1l o e 0.02*
(HNF1) Dental visit 5.97 259 0.88 10 11.07 0.02*
Constant 21.06 12.19 -2.90 to 45.02 0.08
Pain Killers L 17.99 to 32.80 *k
(HNPK) Dental visit 25.39 3.77 <0.001
Rehabilitation 12.06 6.41 -0.55 10 24.67 0.06
Nutritional | Constant 9.42 2.75 4.01t014.84 <0.001**
supplement
(HNNU) Dental visit -4.18 177 T @ 7L 0.02*
Constant 70.48 13.02 44.89 10 96.08 <0.001%*
Feeding Oral complication -8.19 371 -15.5110-0.89 0.03*
tube
(HNFE) Disfigurement -12.35 3.77 -19.76 to -4.94 0.001*
Rehabilitation -12.19 6.26 -24.51100.12 0.05*
Weight loss o 4215 757 27.27 t0 57.04 <0.001**
(HNWL)
Dental visit 12.61 4.86 3.051022.16 0.001*
Weight Constant 30.07 478 20.67 t0 39.48 <0.001**
gain
(HNWG) Dental visit -12.93 3.07 -18.97 0 -6.89 <0.001**
*P<0.05 significant; **P<0.001 highly significant, Cl= confidence interval
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Diskusija

Pacijenti sa KGV zive pod stalnom
pretnjom razvoja fizickih, emocionalnih 1
funkcionalnih komplikacija tokom lecenja,
Sto na kraju uti¢e na njihov kvalitet Zivota.
Kvalitet zivota je vazan za onkoloska i psiho-
socijalna istrazivanja o bitnim parametrima,
kao $to su ishodi leCenja, greiivljavanje,
mortalitet i stopa komplikacija'®. Utvrdeno je
to da oralne komplikacije vezane za govor,
unos hrane, fizicki izgled, kserostomiju i bol
najvise uticu na kvalitet Zivotal®. Fokus je
stavljen na procenu indikatora oralnog
zdravlja 1 perspektivu pacijenta, vezanu za
kvalitet zivota u ovoj studiji. Nalazi ove
studije pokazali su to da je vecina pacijenata
koristila Cetkice za zube za odrzavanje oralne
higijene. Mali broj pacijenata koristio je prst
za CiS¢enje zuba, a razlog koji su pacijenti
naveli tokom intervjua je nemogucnost
upotrebe Cetkica za zube zbog ogranic¢eno
otvaranja usta, izazvanog karcinomom iﬁ
hirurSkim lecenjem. Odredeni broj pacijenata
(31,75%) u ovoj studiji Koristi vodice za
ispiranje usta, kao pomoc¢no sredstvo, uz
cetkicu za zube. Razlog ovome je propisivanje
ove metode za odrzavanje oralne higijene, kao
redovne terapije kod pacijenata podvrgnutim
radioterapiji. U ovoj studiji, vecina
pacijenata pripada rurafnim zajednicama |
1ima nizi socio-ekonomski status, pa stoga
mogu zanemariti svoje oralno zdravlje i na
taj nain izbegavati posete stomatologu.
Osim toga, u zemljama u razvoju, kao $to je
Indija, oralno zdravlje smatra se veoma
zanemarenim za razliku od oralnog zdravlja u
zapadnim zemaljama, gde je oralno zdravlje od
najvece vaznostl, kao 1 zdravlje svakog drugog
dela tela. Zbog neredovnih poseta stomatologu
1 nedovoljnoj svesti o oralnom zdravlju, ve¢ini
pacijenata dijagnostikovana je terminalna faza
KGVZ,  Parodontalni problemi bili su
Uobicajene oralne komplikacije u ovoj studiji,
te je rezultat predstavljen u ovoj studiji bio
sli€an rezultatima predstavljenim u prethodnim
studijama*®?!, LoSa oralna higijena povezana
sa KGV-om dovodi do trauma i inflamacije.
Uzroci traume i zapaljenja posledica su
koegzistiraju¢e bolesti 1/ili zanemarivanja
oralne higijene. Dakle, ovi indikatori mogu
pokazati promenu u oralnoj flori*?, abraziju
zuba?, mehanicku traumu?® i zanemarivanje
opSteg zdravstvenog stanja. Hemoterapeutski
lekovi menjaju protok i viskozitet pljuvacke i
koli¢inu antikariogenih enzima, kao Sto su
lizozim, laktoperoksidaza, imunoglobulini,
histamin i laktoferin®®. Ove promene mogu
izazvati poteSkoce prilikom gutanja, formiranje
plaka i posledi¢ne promene u ishrani bogatoj
ugljenim  hidratima, kao 1 povecanje
ucestalosti karijesa zuba.

Discussion

Both the HNC patients and the survival
patients are living under constant threat of
developing physical, emotional, and functional
complications  during the treatment,which
ultimately affects their QoL.QoL is important
for oncological as well as psycho-social
research about important parameters like
treatment outcomes, survival, mortality, and
complication rates®®, The oral
complicationsrelated to speech, food intake,
ﬁhysical appearance, Xxerostomia, and pain

ave been found to bear on QoL*®°. Thus, a
focus was made on the assessment of oral
health indicators and the patient’s perspective
on QoL in this study.

Thefindings of this study showed mostof
the patientsused toothbrushesfor maintaining
their oral hygiene. Few patients usedthe finger
to clean their teeth. The reason given by the
patients during the interview was their inability
to use toothbrushesbecause of restricted mouth
opening due to cancer or after surgical

treatment. A good number of patients
(31.75%) in the present study used
mouthwashes as an adjuvant with a

toothbrush. This is because themouth wash
was prescribed regularly to the patients
undergoing radiotherapy for an effective
means for oral hygiene maintenance. In the
present study, most of the patients belonged
to rural communities and had lower
socioeconomic status hence, they may have
neglectedtheir oral health and thus avoided
dental visits. Besides, in developingcountries
like India,the oral cavity is considered a
highly neglected part of the body in contrast
with western countries where the oral
cavityis paramount important like any other
part of the body. Because of the lack of
dental visits and unawareness regarding oral
health,the majority of the patients were
diagnosed at the terminal stage of HNCZ.
Periodontal problems were common
oral complicationsin the present study, this
result was similar to the previous studies**22,
Poor oral hygiene associated with HNC falls
into categories of trauma and inflammation.
Causes of trauma and inflammation are
due to coexisting disease and/or negligence of
oral hygiene. Thus, these indicators may show
the shift in the oral flora??, tooth wear®,
mechanical trauma®*, and general health
maintenance, all of which are linked to cancer.
Chemotherapeutic drugs alter salivary flow
and viscosity and the amount of anti-cariogenic
enzymes like lysozyme, lactoperoxidase,
immunoglobulins, histamine, and lactoferrin®,
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Redovne posete stomatologu igraju
znacajnu ulogu u gubitku zuba tokom lecenja
karcinoma, pa je bezubost pacijenata manja
nakon lecenja. Zbog toga je dentalna
rehabilitacija  parcijalnom  protezom bila
moguca®. Rogers i sar.?® prijavili su zna¢ajno
gori kvalitet zivota pacijenata sa potpunom
bezuboS¢u u poredenju sa pacijentima kod
kojih postoji parcijalna bezubost. Izrada
maksilofacijalne proteze najbolja je alternativa
za hirurSku rekonstrukciju posle operacije za
poboljSanje oralne funkcije?” i kvaliteta

zivota?®?% Nazalost, rezultati pokazuju lo$

odziv  posetama  stomatologu 1 loSu
rehabilitaciju.
U ovoj studiji, indikatori oralnog

zdravlja i vecina skala EORTC KLK-H&N35
pokazuju znacajnu korelaciju. Ovaj rezultat bio
Jje ocigledan, posto je EORTC KLK-H&N35
upitnik specifican za bolest i mesto (glava i
vrat) karcinoma. Prema istrazivanjima
MacEntee i sar. ¥, oralno zdravlje proistiée od
tri faktora: udobnost (ukljucujuéi bol i
ishranu), oralna higijena i opste zdravlje. Ovo
je potkrijepljeno nalazima ove studije.
Postojala je znaCajna korelacija izmedu bola,
problema u socijalnoj interakciji i oralnih
komplikacija. Kao Sto je o€igledno, u studiji je
prijavljena znacajna korelacija izmedu oralnih
komplikacija 1 simptoma povezanih sa
suvocom usta, lepljivom pljuvackom 1
poteSkoama pri otvaranju usta. Uocena je
znaCajna  korelacija ~ izmedu  prisustva
deformiteta, kao posledice hirurSkog zahvata i
problema sa otvaranjem usta i socijalnom
interakcijom. Hirurska resekcija ¢esto dovodi
do znacajne estetske deformacije i1 pacijenti se
suoCavaju sa ogranienim otvaranjem usta i
postaju  socijalno  hendikepirani.  Usluge
rehabilitacije, kao §to su obturatori i druge
maksilofacijalne roteze poboljsavaju
funkcionalnost, estetiku i emocionalni status
pacijenta, koji se lece od karcinom. Medutim,
rezultat pokazuje to da je vrlo mali broj
pacijenata  (9,50%) 1mao stomatolosku
rehabilitaciju u bilo kom obliku. Zbog toga,
preporuceno je da se pacijentima promovise

zdravlje i wupoznavanje sa moguénoscu
koriS¢enja  maksilofacijalne  proteze pre
hirurSkog  leCenja. Takode, potrebno je
obezbediti rehabilitacione usluge u

postoperativnom periodu. Rezultati ove studije
pokazali su to da postoji znaCajna zabrinutost
za kvalitet zivota medu pacijentima koji pate
od KGV. Neophodno je  formirati
multidisciplinarni tim sa Sirokim spektrom
specijalista za dijagnostiku, planiranje leCenja 1
pracenje svih pacijentata tokom bolesti i
rehabilitacije.
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Thesechanges can cause difficulty in
swallowing, plaque formation, and consequent
changes to a pasty carbohydrate-rich diet,
increasing the incidence of dental caries.
Regular dental visits play a significant role in
teeth loss during cancer treatment, and thus the
edentulousness of the patient is less post-
treatment. Therefore, dental rehabilitation with
a partial prosthesis was possible®. Rogers SN2
reported significantly poor QoL among fully
edentulous patients as compared to partially
edentulous patients. The fabrication of
maxillofacial prosthesis is the best alternative
for surgical reconstruction post-operatively for
the improvement in oral function?” ~and
QoL Unfortunately, the results show poor
compliance visitsand  poor
rehabilitation.

In the present study, the oral health
indicators and most of the scales of
EORTCQLQ- H&N35 show a significant
correlation. This result was obvious, as the
EORTC QLQ-H&NS35 is a disease and site-
specific (head and neck) questionnaire.
According to MacEntee et al. *°, oral health is a
mixture of three themes: comfort (including
pain and eating), oral hygiene, and general
health. This was supported by the present
findings. There was a significant correlation
between the pain, problems in social
interaction, and oral complications. As
obvious,a significant correlation between the
oral complication and symptoms related to
dryness of the mouth, sticky saliva, and
difficulty in mouth openingwas reported in the
study. A significant correlation was observed
between the disfigurement and the problems
with mouth opening and social interaction. The
disfigurement was associated with the surgical
procedure. This might be because surgical
resection often leads to a considerable
estheticdeformation andpatients experience
restricted mouth opening hence, they become
socially handicapped. The rehabilitative
services like gliding flange, obturators, and
other maxillo-facialprostheses will enhance the
functionality, esthetics, and sense of well-being
among the patients receiving cancer treatment.
However, the result shows that very few
patients (9.50%) were having dental
rehabilitation in any form. Hence, it hasbeen
recommended that the patients should be given
health promotion and made aware of
themaxillo-facial prosthesishefore the surgical
treatment. Also, provision should be made as a
part of rehabilitative services postoperatively.

with  dental
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Preporucuju se savetovanje, edukacija i
podrska prezivelima. Poseban naglasak treba
staviti na odgovarajuu  stomatoloSku
procenu za: a) ranu dijagnozu bilo kakvih
stomatoloskih ~ promena,  koje  treba
identifikovati i odmabh tretirati, pre nego Sto
pocne lecenje karcinoma; b) selektivno
vadenje zuba treba uraditi pre radioterapije i
omoguciti dovoljno vremena za izlecenje; c)
oralni higijenicar treba da radi sa ovim
pacijentima, kako bi postigao visoke
standarde oralne higijene, u cilju smanjenja
komplikacija posle tretmana; dg stomatolog
treba da proceni bezubo podrucje (ako ga
ima), kao i postoperativne defekte. U ovu
studiju uklju¢en je wveliki broj uzoraka

pacijenata sa KGV-om, koji su bili
podvrgnuti hirurskoj intervenciji,
hemioterapiji, zracnoj terapiji  i/1li

kombinaciji modaliteta lecenja. Medutim,
treba uzeti u obzir nekoliko ogranicenja i
rezultate treba tumaciti sa oprezom. Prvo,
studija je dizajnirana kao studija preseka,
tako da se ne moze utvrditi uzrocna-
osledicna veza. Zato je potrebna
ongitudinalna studija sa ciljem daljeg
istrazivanja  problema kvaliteta zivota.
Drugo, procena indikatora oralnog zdravlja
bila je subjektivna. Bilo bi bolje kada bi se
neki indeksi (OHI-S, DMFT, indeks
pljuvacke 1 indeks mukozitisa) uzeli u obzir
za objektivnu procenu razliCitih problema
oralnog zdravlja. Ovo bi pomoglo za tacno
tumacenje stanja oralnog zdravlja 1 kvaliteta
zivota pacijenata. Konacno, ova studija bila
je ogranicena na samo jedan institut.
Medutim, to je regionalni bolnicko-tercijarni
centar za karcinome i smatra se jednim
centrom za registraciju karcinoma, $to utice
na poboljSanje eksterne validnosti studije.

The results of thepresent study showed
that there was a significant concern for QoL
among the patients suffering from HNC. A
multidisciplinary team with a wide range of
specialists has to be established for
diagnosis,  treatment  planning,  and
management of all patients throughout their
disease and rehabilitation.Their advice,
education, and support to the survivor are
recommended. Special emphasis should be
made by proper dental assessment by the
dentist fora) Early diagnosis of any dental
Broblems needs to be identified and should

e treated promptly before cancer treatment
begins, b) Selective dental extraction should
be done beforeradiotherapyalIowin% sufficient
time to heal, c) A dental hygienist should work
with these patients to achievehigh standards of
oral hygiene, toreduce complication after
treatment,d) The prosthodontist should
assessthe edentulous area (if any) and the
postoperative defects.

This study enrolled a good number of
samples of HNC patients who underwent
surgical, chemo-radiation, and/or a
combination of treatment modalities. However,
few limitationsshould be considered and
results should be interpreted with caution.
First, the study design was cross-sectional,
and thus a causal relationship cannot be
established. Hence, a longitudinal study is
required to further investigate the QoL
issues. Second, the assessment of oral health
indicators was subjective.It would have been
better if some indices (OHI-S, DMFT, index
for salivary flow, index for mucositis) have
beentaken into account for assessing various
oral health problemsobjectively. This would
have helped theaccurate interpretation ofthe
oral health status and QoL of the patients.
Finally, the present study was limited to only
one institute. However, it is the regional
hospital-tertiary cancer center and considered
as one centerfor registration of cancer, which
thus improves the external validity of the
study.
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Zakljucak

U okviru ograni¢enja ove studije, moze
se zakljuciti da je intenzitet losih pokazatelja
oralnog zdravlja bio veoma visok. Uocena je
slaba korelacija izmedu indikatora oralnog
zdravlja i1 skala kvaliteta Zivota pacijenata sa
KGV. Indikatori oralnog zdravlja bili su
znacajani u prognozi kvaliteta zivota
pacijenata sa KGV. Dakle, treba osmisliti i
primeniti razliCite strategije, kako bi se sprecile
oralne komplikacije i odrzalo dobro stanje
oralnog zdravlja. Multidisciplinarni pristup,
koji  ukljuCuje  onkolosko, medicinsko,
stomatolosko, fizioterapeutsko i medicinsko
osoblje bio bi efikasan. Ovakav tim imace
vitalnu ulogu, ne samo u dijagnostici
karcinoma i tokom njegovog lecenja, veé i
tokom perioda rehabilitacije i na taj nacin
poboljsati kvaliteta Zivota ovakvih pacijenata.

Konflikt interesa: Nema
Finansijske podrike: Nema
Zahvalnice: Nema

Conclusion

Within the limitation of this study, it
can be concluded that the intensity of poor
oral health indicators was very high. Weak
correlation between oral health indicatorsand
scales of QoLin the HNC patientswas
observed. Oral health indicators werea
significant predictor ofQoL among HNC
patients. So, different strategies should be
framed and implemented to prevent oral
complications and to maintain good oral
healthstatus. A multi-disciplinary approach
involving the oncology, medical, dental,
physiotherapist, and nursing staff would be
effective. This team will play a vital role not
only during the diagnosis of cancer, during
its treatment but also during the
rehabilitative treatment andthus improving
the quality of life.
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SaZetak

Uvod: Uloga estetske stomatologije u domenu fiksne stomatoloske
protetike jeste redizajniranje osmeha, sto ne podrazumeva samo
tretman zuba, vec¢ i obradu okolnih mekih tkiva. Uspesna terapija
moze se ostvariti uspostavijanjem sklada izmedu statickih (zubi i
gingiva) i dinamickih faktora (usne, obrazi i mimicni misi¢i) u
stanju mirovanja i pri vrSenju razli¢itih funkcija orofacijalnog
sistema.

Cilj rada: bila je analiza parametara mekih oralnih tkiva (zdravlje
gingive, visina gingive, gingivalni zeniti, linija usana i simetrija i
ravnoteza zubnog niza),koji uticu na estetiku fiksnih protetickih
nadoknada. Koriséeni su podaci iz literature i klinicko iskustvo.
Zakljucak: Postovanje opisanih paramtara od velikog je znacaja u
izradi estetskei funkcionalne fiksno proteticke nadoknade.

Kljuéne reci: estetika, gingiva, linija usana
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Abstract

Introduction: The role of aesthetic dentistry in the field of fixed
dental prosthetics is to redesign the smile, which means not only the
treatment on the teeth, but also the treatment of the surrounding
soft tissues. Successful therapy can be achieved by establishing the
harmony between the static (teeth, gingiva) and dynamic factors
(lips, cheeks, mimic muscles) at rest and when performing various
functions of the orofacial system.

The aim: of the study was to analyze the parameters of the oral soft
tissues (gingival health, gingival height, gingival zeniths, lip line
and symmetry and balance of the dentition) that affect the
aesthetics of fixed prosthodontic restorations. Literature data and
clinical experience were used.

Conclusion: Adherence to the described parameters is of great
importance in the development of aesthetic and functional fixed
prosthetic restoration.

Key words: aesthetics, gingiva, lip line
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Uvod

Nesumnjivo je da je estetika lica oduvek
zauzimala vazno mesto u samopercepiji
coveka 1 determinisala njegov stav prema
zivotnim  vrednostima.  Naime, samo-
ulepsavanje 1 teznja ka ocuvanju mladalackog
izgleda nacini su ponasanja duboko ukorenjeni
u ¢ovekovo postojanje. Skladnost lica, posebno
njegove donje treCine, moZe se poboljsati
stomatoloskim  tretmanom, individualnim
pristupom ili, daleko ceS¢e, timskim radom
parodontologa, ortodonta, proteticara 1,
ponekad, maksilofacijalnog hirurga.
Okluzalnom rehabilitacijom i adekvatnim
tretmanom  oralnih  mekih  tkiva, rad
stomatologa obezbeduje funkcionalnost oro-
facijalnog sistema, kreativnost u dizajniranju
osmeha i socijalno-psiholosku rehabilitaciju
pacijenta. Imaju¢i u vidu dominantnu ulogu,
koju estetika ima u savremenoj stomatologiji,
sve moderene koncepte u orofacijalnoj
rehabilitaciji pacijenta mozemo podvesti pod
pojam estetske stomatologije.

Uloga estetske stomatologije u domenu
fiksne stomatoloske protetike jeste redizaj-
niranje osmeha, pod kojim se ne podrazumeva
samo tretman zuba, ve¢ 1 obrada okolnih
mekih tkiva. Protetska nadoknada svojim
dizajnom i odnosom prema strukturama sa
kojima dolazi u kontakt (usne i obrazi) utice i
na estetiku lica, te je od nepobitne Vaznostl za
celokupnu skladnost izgleda pacijenta?.

Imajuéi  u  vidu  velikobrojnosti
raznolikost izgleda pacijenata, od posebne je
vaznosti ustanoviti 1 poStovati Kkriterijume
oblikovanja osmeha, koji obezbeduju univer-
zalnu dopadljivost. Kada su u pitanju tvrda
zubna tkiva, to je odnos sredi$nje linije zuba i
lica, duzine zuba, interdentalne kontaktne
tacke 1 povrsine, oblika, veli¢ine 1 proporcije
zuba i njihova bOja Analiza mekih oralnih
tkiva obuhvata poziciju zenitnih tacki, gingivni
pripoj, liniju osmeha, odnosno Iiniju usana.
Smatra se da se uspesna terapija moze ostvariti
uspostavljanjem sklada izmedu statickih (zubi i
gingiva) 1 dinamickih faktora (usne, obrazi i
mimi¢ni misi¢i) u stanju mirovanja i pn
vrSenju razli¢itih funkeija orofacijnog sistema’.

Cilj rada bila je analiza parametara
mekih oralnih tkivakoji uticu na estetiku
fiksnih protetickih nadoknada, na osnovu
podataka iz literaturei klinickog iskustva.

Introduction

There is no doubt that facial aesthetics
has always occupied an important place in a
person's self-perception and determined his
attitude towards life values. Namely, self-
beautification and striving to preserve a
youthful appearance are a way of behaving
deeply rooted in human existence. The
harmony of the face, especially its lower third,

can be improved by dental treatment,
individual approach or, far more often,
teamwork of periodontists, orthodontists,

prosthodontists and, sometimes, maxillofacial
surgeons. With occlusal rehabilitation and
adequate treatment of oral soft tissues, the
work of a dentist ensures the functionality of
the orofacial system, creativity in designing a
smile and social and psychological
rehabilitation of the patient. Having in mind
the dominant role that aesthetics has in modern
dentistry, all modern concepts in orofacial
rehabilitation of the patient can be summed up
as aesthetic dentistry.

The role of aesthetic dentistry in the field
of fixed dental prosthodontics is the redesign
of the smile, which means not only the
treatment on the teeth but also the treatment of
the surrounding soft tissues. Prosthodontic
compensation with its design and relation
towards the structures with which it comes into
contact (lips, cheeks) also affects the aesthetics
of the face, and is of undeniable importance for
the owverall harmony of the patient's
appearance’.

Given the infinity of different patient
appearances, it is of particular importance to
establish and adhere to smile-shaping criteria
that seek to ensure universal appeal. When it
comes to dentalhardtissues, it is the
relationship between the midline of the teeth
and the face, the length of the teeth, the
interdental contact points and surfaces, the
shape, S|ze and proportions of the teeth and
their color?. The analysis of the oral softtissues
includes the position of the zenith points,
gingival attachment, smile line, or lip line. It is
believed that successful therapy can be
achieved by establishing the harmony between
the static (teeth, gingiva) and dynamic factors
(lips, cheeks, mimic muscles) at rest and when
performmg various functions of the orofacial
system®,

The aim of this study was to analyze the
parameters of the oral soft tissues that affect
the aesthetics of fixed prosthodontic
restorations based on the literature data and
clinical experience.
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Zdravlje gingive

Pretprotetska parodontoloska priprema i
usvajanje postulata optimalne oralne higijene
preduslov su za uspesnost i trajnost protetske
terpije. Zdrava gingiva je bledo roze boje,
matirane povrSine i1 karakteristicnog izgleda
,kore narandze“. Proteze se oko gledno-
cementne granice, u vidu okvira. Razli¢ito je
vidljiva u zavisnosti od duzine i konture usana,
a nepoStovanje njenog anatomorfoloskog
oblika smanjuje estetski efekat nadoknade i
moze biti uzrok funkcionalnih oStecenja.
Pojedini autori smatraju da je Sirina pripojne
gingive od 2mm optimalna da ujedno zadovolji
estetske kriterijume i obezbedi trajno zdravlje
parodontalnog tkiva nakon cementiranja
fiksnih protetskih konstrukcija®. Losa oralna
higijena i konsekutivne zapaljenske promene
menjuju arhitektoniku gingive, dovode do
njenog povlacenja i remete estetiku i
funkcionalnost stomatoloskog rada. Sa druge
strane, recesija  gingive i  sledstvene
parodontalne promene mogu biti i jatrogene
prirode, a obi¢no su izazvane postOJanJem
marginalne pukotine izmedu protetskog rada i
bruSenog zuba (kratke ili Siroke krune) ili
subglnglvalnom pozicijom  demarkacije
preparacue Kako su zdrava marginalna
gingiva i interdentalni prostori ispunjeni
papilom neophodni za lep izgled mostova i
osmeh pacijenta, neophodno je maksimalno
precizno izgraditi sinergiju mekih oralnih tkiva
1 veStatkih materijjala od kojih su oni
napravljeni, kao 1 obuciti pacijenta kako da Stiti
oralno zdravlje.

Visina gingive

Kontura gingive gornjih centralnih
sekutic¢a 1 o¢njaka ima elipsiodni, a lateralnih
sekutica polukruzni oblik. Za pravilno
oblikovanje osmeha neohodno je pravilno
pozicioniranje nivoa gingive. Posmatrano u
horizontalnoj ravni, najviSa pozicija gingivalne
konture gornjih centralnih sekutica nesto Je
viSe pozicionirana u odnosu na poziciju
lateralnih sekuti¢a. Visina gingive gornjih
lateralnih sekuti¢a nalazi se 0,5 mm do 0,2
mm ispod nivoa gingive centralnih sekuti¢a®.
Najvisa taCka gingivalne konture gornjih
ofnjaka postavljena je neSto apeksnije u
poredenju sa najviSom tackom gingivalne
konture centralnih sekutica. Razlike u visini
nivoa gingive gornjih prednjih zuba cine
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Gingival health

Pre-prosthodontic ~ periodontal ~ pre-
paration and adoption of the postulates of
optimal oral hygiene are a precondition for the
success and durability of prosthodontic
therapy. The healthy gingiva has a pale pink
color, matte surface and the characteristic
appearance of "orange peel”. It extends around
the enamel-cement border in the form of a
frame. It is different depending on the length
and contour of the lips, and disrespecting its
anatomical and morphological shape,the
gingiva reduces the aesthetic effect of
compensation and can be the cause of
functional damage. Some authors believe that
the width of the adhered gingiva of 2 mm is
optimal to meet the aesthetic criteria and
ensure lasting health of periodontal tissue after
cementation of fixed prosthodonticstructures®.
Poor oral hygiene and consequent
inflammatory changes modifythe architecture
of the gingiva, lead to its withdrawal and
disrupt the aesthetics and functionality of
dental work. On the other hand, gingival
recession and consequent periodontal changes
can be iatrogenic in nature, and are usually
caused by the existence of a marginal crack
between prosthodontic work and a prepared
tooth (short or wide crown) or a subgmglval
position of preparation demarcation®. Sincethe
healthy marginal gingiva and interdental
spaces filled with papillae are necessary for the
beautiful appearance of bridges and the
patient's smile, it is necessary to makethe
synergy betweenoral soft tissues and artificial
materials they areproduced of, as well as teach
the patient how to protect oral health.

Gingival height

The contour of the gingiva of the upper
central incisors and canines has an ellipse
shape, and the Ilateral incisors have a
semicircular shape. Proper gingival leveling is
necessary for proper smile formation.
Observed in the horizontal plane, the highest
position of the gingival contour of the upper
central incisors is somewhat more positioned
in relation to the lateral incisors. The height of
the gingiva of the upper lateral incisors is 0.5
to 0.2 mm below the level of the central
incisors gingiva®. The highest point of the
gingival contour of the upper canines is set
somewhat more apically compared to the
central incisors. Differences in the level of the
gingiva of the upper front teeth make the smile
more interesting and attractive (Figure 1).
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Slika 1. Estetika gingive a) cervikalna visina gingive maksilarnog lateralnog sekutica nalazi
se oko 0,5-0,2 mm ispod nivoa gingive centralnih sekuti¢a i o¢njaka; b) uzduzna osovina
zuba c) gingivalni zeniti
/www.sfzg.unizg.hr » estetika_u_ortodonciji

Figure 1. Aesthetics of the gingiva a) the cervical height of the gingiva of the maxillary
lateral incisor is about 0.5-0.2 mm below the level of the gingiva of the central incisors and
canines; b) longitudinal axis of the tooth c) gingival zeniths
/www.sfzg.unizg.hr »aesthetics_in_orthodontics

Gingivalne konture gornjih prednjih
zuba nejednake su visine, sa prividnom
nesavrSenoS¢u i tada govorimo o Klasi |
gingivalnih visina. Klasa Il gingivalnih visina
podrazumeva apeksnije postavljene gingivalne
konture lateralnih sekutica u odnosu na
gingivalne konture centralnth sekutica 1
ocnjaka.

Pri fiksnoprotetskoj rekonstrukciji, bitno
je prepoznati kojoj Klasi gingivalnih kontura
pripada posmatrani slucaj, jer od pravilne
rekonstrukcije mekih tkiva, koja okruzuju
zube, zavisi kako estetski tako i funkcionalni
uspeh terapije®. Ukoliko je pozicija gingive
znaajno izmenjena nakon destrukcije ili
gubitka zuba, pre izrade protetskog rada
neohodna je gingivoplastika.

Gingivalni zeniti

Gingivalni zeniti ili zenitne tacke najvise
su apikalne tacke zuba na spolja$njoj konturi
gingive. Obi¢no su lokalizovani distalnije od
uzduzne osovine maksilarnih sekutica i
o¢njaka. Kod lateralnih sekuti¢a gornje vilice,
ona je u pravcu uzduzne osovine zuba (Slika
1). O polozaju gingivalnih zenita treba voditi
raCuna tokom brusenja zuba i otiskivanja, kao i
priikom modelovanja ¢lanova  fiksnog
protetskog rada.

The gingival contours of the upper
front teeth are unequal in height, with
apparent imperfection, and then we talk
about class | gingival heights. Class I
gingival heights include more apically placed
gingival contours of the lateral incisors in
relation to the central incisors and canines.

During fixed prosthodontic
reconstruction, it is important to recognize
which class of gingival contours the observed
case belongs to, because both aesthetic and
functional success of therapy depends on the
correct reconstruction of soft tissues
surrounding teeth®. If the position of the
gingiva is significantly changed after the
destruction or loss of the tooth, gingivoplasty
is nkecessary before making prosthodontic
work.

Gingival zenith

The gingival zeniths or zenith points
are the most apical points of the tooth on the
outer contour of the gingiva. They are
usually located distal to the longitudinal axis
of the maxillary incisors and canines. In the
lateral incisors of the upper jaw, it is in the
direction of the longitudinal axis of the tooth
(Figure 1). The position of the gingival
zeniths should be taken into account during
tooth preparation and impression, as well as
during the modeling of members of fixed
prosthodontic work.
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Linija usana

Ekponiranost gornjih zuba i gingive
zavisi od pozicije linije gornje usne. Sa
druge strane, linija osmeha donje usne blago
dOdlruJe sec¢ivne ivice gornjih prednjih
zuba®.

U odnosu na vidljivost postoje tri tipa
linija gornje usne: visoka, srednja i niska
linija, Sto uti¢e na VldlleOSt zuba 1, samim
tim na estetski izgled lica’ (Slika 2) Niska
linija usana najmanje je estetski prihvatljiva,
jer prekriva gingivu i veci deo zuba, pa su oni
jedva videivi. Ukoliko je moguce, vidljivost
zuba moze se povecatl produzavanjem
klini¢kih kruna zuba®, Starenjem gornja usna
postaje opustemja gornja usna je opustenija i u
vecoj meri prekriva gornje centralne sekutice,
gornje’.

Srednja  linija usana dozvoljava
vidljivost zuba od 1 mm do 3 mm i smatra se
estetski najprihvatljivijom. Kod visoke linije
usana, desni i zubni su vidljivi, §to ne izgleda
lepo, a klini¢ki se tesko koriguje®®.

Lip line

The exposure of the upper teeth and
gingiva depends on the position of the upper
lip line. On the other hand, the smile line of
the lower lip lightly touches the cutting
edges of the upper front teeth®.

In relation to visibility, there are three
types of upper lip line: high, middle and low,
which affects the visibility of the teeth and
thus the aesthetic appearance of the face’
(Figure 2). The lower lip line is the least
aesthetically pleasing because it covers the
gingiva and most of the teeth, so they are
barely visible. If possible, tooth visibility can
be increased by lengthening the clinical
crowns of the teeth®. With age, the upper lip
is more relaxed and covers the upper central
incisors to a greater extent, so the Iower teeth
are more visible than the upper ones?®.

The middle line of the lips allows the
visibility of the teeth from 1 to 3 mm and is
considered the most aesthetically pleasing.
Withthe high lip line, the gums and teeth are
very visible, which does not Iook nice, and it
is clinically difficult to correct®

Slika 2. Visoka (a), srednja (b) i niska (c) linija usana®
Figure 2. High (a), middle (b) and low (c) lip line®
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Simetrija i ravnoteZa zubnog niza

Simetri¢nost zubnog niza posmatra se u
odnosu na srediS$nju liniju lica. Sredina zubnog
luka i sredina zubnih nizova treba da se
poklapaju, Sto se posebno odnosi na zube
gornje vilice (Slika 3). Nepodudarnost srednje
linije lica i sredine donjeg zubnog niza ceSca
Je, ali sa estetskog stanovista nije od bitnog
znadaja®.

Za skladnu  kompoziciju osmeha
pozeljana je paralelnost linije koja prolazi kroz
komisure usana i linije koja spaja vrhove
o¢njaka™.,

Symmetry and balance of the dentition

The symmetry of the dentition is
observed in relation to the midline of the
face. The middle of the dental arch and the
middle of the dental rows should coincide,
which is especially true for the teeth of the
upper jaw (Figure 3). The mismatch between
the middle line of the face and the middle of
the lower dentition is more common, but
from an aesthetic point of view it is not
important®,

For a harmonious composition of the
smile, the parallelism of the line passing
through the commissures of the lips and the
line connecting the tips of the canines'! is
desirable.

Slika 3. Blaga nepodudarnost sredi$nje linije lica i sredine gornjeg zubnog niza '

Figure 3. Mild mismatch of the center line of the face and the middle of the upper dentition!?

Zakljucak

Postovanje opisanih funkcionalnih 1
estetskih paramtara vazno je u izradi fiksnih
protetickih nadoknada, kojim treba teziti kako
bi se postigli elementarni postulati lepog. Ipak,
ljudska lepota ne moze biti apsolutno
definisana opisanim kriterijumima. Ona je
stvar raznolikosti, line percepcije, stanja duha,
pa je stoga individualna vrednost svakog
pojedinca, uz opasku da i nesavrSenost moze
biti i te kako zanimljiva.

Konflikt interesa: Nema
Finansijske podrike: Nema
Zahvalnice: Nema

Conclusion

Observance of the described functional
and aesthetic parameters is important in the
creation of fixed prosthodontic restorations,
which should be strived for in order to
achieve the elementary postulate of the
beautiful. However, human beauty cannot be
absolutely defined by the described criteria.
It is a matter of diversity, personal
perception, state of mind, so it is the personal
value of each individual, for imperfection
can be very interesting.
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SaZetak

Uvod: Oralni, potencijalno maligni poremecaji (OPMD) Ccine
grupu bolesti od velike vaznosti za stomatologa. Oralna
leukoplakija (OL) dugo je bila predmet debate brojnih istrazivaca.
Uobicajeni etioloski faktor je duvan, koji je povezan sa karcinomom
usne supljine.

Cilj studije je ukazati na ozbiljnost lezije, najéeséu klinicku sliku i
lokalizaciju. Prevalencija leukoplakije u svetu je 2,6% sa stopom
maligne konverzije u rasponu od 0,1% do 17,5%. Nalazi u literaturi
o prevalenci i godisnjoj stopi maligne transformacije od priblizno
2%, ukazuju da ove promene traba ozbiljno shvatiti i redovno
pratiti

Zakljucak: Umece postavijanja tacne dijagnoze pruza kljuc¢ za
sprecavanje progresije premaligne ka malignoj transformaciji.
Opisani su razliciti medicinski i hirurski modaliteti lecenja ove
lezije. Ovaj clanak naglasava razlicite trendove u dijagnostici i
lecenju oralne leukoplakije.

Kljuéne reéi: potencijalno maligni poremecaj,
maligna transformacija

leukoplakija,
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Abstract

Introduction: Oral potentially malignant disorders (OPMD)conisit
of the group of diseases of great importance for dentists. Oral
leukoplakia (OL) has long been the subject of debate by numerous
researchers. A common etiologic factor is tobacco, which is
associated with oral cancer.

The aim of the study is to indicate the severity of the lesion, the
most common clinical characreistics and localization. The
prevalence of leukoplakia in the world is 2.6% with a rate of
malignant conversion ranging from 0.1% to 17.5%. Literature data
about the prevalence and annual rate of malignant transformation,
approximately 2%, indicate that these changes should be taken
seriously and regularymonitored

Conclusion: Occurate diagnosis provides the key to preventing to
malignant transformation. Various medical and surgical treatment
modalities for this lesion have been described. This article
highlights various trends in the diagnosis and treatment of oral
leukoplakia.

Key words: potentially malignant disorder, leukoplakia, malignant
transformation
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Uvod

5 Termin leukoplakija prvi je upotrebio
Svimer 1877. godine!. Termin “leukoplakija
izveden je od grcke reci leucos Sto znaci belo 1
plakija $to znaci fleka®. Butlin je 1885. godine
povezao ove lezije sa puSenjem i smatrao je da
je ova promena kod puSaca rana faza
naprednije lezije belog tumefakta, koji je
nazvao leukom®. Akell je 1996. godine
definisao leukoplakiju kao belu mrlju od 5 mm
ili viSe, koja se ne moze otkinuti i ne moze se
pripisati nijednoj drugoj dijagnostikovanoj
bolesti*.  Leukoplakija ~ predstavlja  oblik
hiperkeratoze oralnog epitela. Faktor rizika za
ovu bolest je duvan, kako u vidu cigareta, sa
dimom, tako i u formama bez dima. Drugi
faktori koji doprinose razvoju leukoplakije su
alkohol, hroni¢na iritacija sluzokoze, oralna
kandidijaza, nedostaci u ishrani, polno
prenosive lezije, kao Sto je sifilis i izlaganje
ultraljubi¢astom  zradenju®. PredloZeni su
razliiti  nacini  prevencije, sa ciljem
sprec¢avanja napredovanja leukoplakije u oralni
karcinom skvamoznih ¢elija. U ovom radu
opisani su razli¢iti klinicki tipovi, dijagnosticke
metode i strategije lecenja leukoplakije.

Definicija oralne leukoplakije

Tokom godina, predlozene su razliite
definicije oralne leukoplakije. Na prvoj
medunarodnoj  konferenciji o  oralnoj
leukoplakiji (Malme, Svedska, 1984. godina),
definisana je leukoplakija kao ,,bela mrlja ili
plak koji se ne moze klinicki ili patoloski
okarakterisati kao bilo koja druga bol%st i nije
povezana ni sa jednim fizickim ili heméjskim
uzro¢nikom osim sa upotrebom duvana™. Ovo
je pojednostavljeno  1994. godine kao
,pretezno bela lezija oralne sluzokoZze, koja se
ne moze okarakterisati kao bilo koja druga
lezija, koja se moze definisati”™’. Akell i sar.*
definisali su 1996. godine leukoplakiju kao
,belu mrlju veli¢ine 5 mm ili vise, koja se ne
moze ostrugati 1 ne moze se pripisati nijednoj
drugoj  bolesti.  Svetska  zdravstvena
organizacija  (SZO) je 1997. godine
modifikovala definiciju kao ,pretezno belu
leziju oralne sluzokoZe, koja se ne moze
okarakterisati kao bilo koja druga definisana
lezija“’8, SZO je 2005. godine definisala
leukoplakiju kao ,,beli plak sumnjivog rizika,
koji je iskljuCio (druge) poznate bolesti ili
poremecaje, koji ne nose povecan rizik od
raka*®. Varnakulasuriia i sar. 2007. godine°
predloZili su slede¢u definiciju: ,beli plak
sumnjivog rizika, koji je iskljuc¢io druge
poznate bolesti ili poremecaje, koji ne nose
povecan rizik od raka“.
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Introduction

The term IeukoPIakia was first coined by
Schwimmer in 1877, Leukoplakia is derived
from the Greek word Leucos which means
white and plakia which means a patch? In
1885, Butlin related these lesions to smoking
and considered smokers patch to be an early
stage of a more advanced white raised lesion
that he termed leukoma®. In 1996, Axell
defined leukoplakia as a white patch
measuring 5 mm or more which cannot be
scrapped off and cannot be attributed to any
other diagnostic disease*. It represents a form
of hyperkeratosis of the oral epithelium. The
risk factors for this disease include tobacco,
both in smoked and smokeless form. Other
contributing factors include alcohol, chronic
mucosal irritation, oral candidiasis, nutritional
deficiencies, sexually transmitted lesions like
syphilis and exposure to ultraviolet light®.
Various management strategies have been
proposed to halt the progress of leukoplakia
into oral squamous cell carcinoma. The present
review describes the various clinical types,
diagnostic methods and management strategies
of leukoplakia.

Definitions of oral leukoplakia

Various definitions for oral leukoplakia
have been proposed over the years. The first
International Conference on Oral Leukoplakia,
Malmo, Sweden, 1984, defined leukoplakia as
“A white patch or plaque that cannot be
characterized clinically or pathologically as
any other disease and is not associated with
any physical or chemical causative agent
except the use of tobacco™. This was
simplified in 1994 as “A pre-dominantly white
lesion of the oral mucosa that cannot be
characterized as any other definable lesion™’.
In 1996, Axell et al.” defined leukoplakia as “A
white patch measuring 5 mm or more, which
cannot be scraped off and cannot be attributed
to any other diagnostic disease”. In 1997, the
WHO modified the definition as “A
predominantly white lesion of the oral mucosa
that cannot be characterized as any other
definable lesion””®. In 2005, WHO defined
leukoplakia as “a white plaque of questionable
risk having excluded (other) known diseases or
disorders that carry no increased risk for
cancer™®. Warnakulasuriya et al. in 2007
proposed the following definition “A white
plaque of questionable risk having excluded
other known diseases or disorders that carry no
increased risk of cancer”.
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Epidemiologija

Prevalencija Ieuko&lakije u svetu je
2,6%, sa stopom maligne konverzije u rasponu
od 0,1% do 17,5%. U Indiji, prevalencija
leukoplakije je izmedu 0,2% 1 5,2%, sa stopom
maligne transformacije od 0,13% do 17,5%°*2,
U studiji koju su sproveli Martorell-Calataiud i
sar.®, "utvrdeno je da je prevalencija
leukoplakije u rasponu od 0,4% do 0,7%®.
Gopinath D i sar.!* pronasli su zariste oralnih
karcinoma kod 11,9% biopsiranih oralnih
leukoplakija. Feller i sar.* pokazali su to da se
stopa prevalencije leukoplakije kre¢e od 0,5%
do 3,46%. Takode, pokazali su to da se stopa
maligne transformacije leukoplakije kretala od
0,7% do 2,9%. Brouns i sar.® izvestili su o
prevalenciji i godiSnjoj stopi maligne
transformacije od priblizno 2% i 1%.

Starost i pol

Leukoplakija se obi¢no javlja kod osoba
srednjih godina 1 starijih osoba, pretezno kod
muskaracal®. Manje od 1% slucajeva
leukoplakije }'avlja se kod mugkaraca mladih
od 30 Eodlna ! Espinoza i sar.l” pokazali su to
da leukoplakiju u svim starosnim grupama sa
viSom stopom prevalencije kod starije
populacije, u rasponu od 0,35% do 18,6%.
Bokor-Bratiket i sar.!® pokazali su to da se
oralna leukoplakija javlja u vidu crvenila kod
muskaraca preko 40 godina i kod zena preko
50 godina. Leukoplakija je ceS¢a kod muskog
pola, verovatno zbog povecCane prevalencije
navika konzumiranja duvana i alkohola u
poredenju sa Zenama->.

Lokalitet leukoplakije

Leukoplakija se moze videti na bukalnoj
sluzokozi, labijalnoj sluzokozi, podu usta,
gingivi i jeziku. Ramia i sar.?% izvestili su o
tome da je bukalna sluzokoZa najce$¢e mesto
za leukoplakiju. Na mesto leukoplakije utice
povezana navika. PuSaci beedi cigareta imaju
vecu incidenciju leukoplakije u prednjoj
bukalnoj sluzokozi, pri ¢emu je, kao i kod
2vakanf'a duvana, vecCa verovatnoca da c¢e se

leukop akila pojaviti u zadnjoj bukalnoj
sluzokozi?.

Klasifikacija

Mnogi autori predlozili su razlicite
klasifikacije leukoplakije. Leukoplakija se

uglavnom Klasifikuje kao homogena i
nehomogena, gde je homogena leukoplakija
uniformno bela mrlja, koja se ne moze strugati,
dok se nehomogena leukoplakija sastoji od
meSanih crvenih 1 belih podrucja i ukljucuje
egastu, nodularnu i verukoznu
eukoplakiju?2,

Epidemiology

The  prevalence of  leukoplakia

worldwide is 2.6% with a malignant
conversion rate ranging from 0.1% to 17.5%?.
In India, the prevalence rate of leukoplakia is
between 0.2% and 5.2% with a malisqnant
transformation rate from 0.13% to 17.5%>*2.
In a study done by Martorell-Calatayud et al.*3
the prevalence of leukoplakia was found to be
in the range from 0.4% to 0.7%*3. Gopinath D
et al.'? found oral foci of carcinoma in 11.9%
of biopsied oral leukoplakias. Feller et al.l*
showed that the prevalence rate of Ieukoglakia
was found to be ranging from 0.5% to 3.46%
in his study. He also showed that the malignant
transformation rate of leukoplakia ranged from
0.7% to 2.9%. Brounset al.® reported a
prevalence and annual malignant transfor-
mation rate of approximately 2% and 1%,
respectively.

Age and gender

Leukoplakia commonly occurs in middle
aged and older individuals predominantly in
males®®. Fewer than 1% cases of leukoplakia
occur in males less than 30 years of age™.
Espinoza et al.l” showed leukoplakia in all age
groups with a higher prevalence rate in the
elderly poEuIation, ranging from 0.35% to
18.6%. Bokor-Brati¢ et al.*® showed that oral
leukoplakia occur red in men over 40 years
and in women over 50 years of age.
Leukoplakia is more prevalent in male gender
ﬁrobably due to the increased prevalence of

abits in males when compared to females®.

Site of Leukoplakia

Leukoplakia can be seen in the buccal
mucosa, labial mucosa, floor of the mouth 5
gingiva, and the tongue. Ramya et al.?
reported that the buccal mucosa was the most
common site for leukoplakia. The site of
leukoplakia is affected by the associated habit.
Beedi smokers have greater incidence of
leukoplakia in the anterior buccal mucosa,
where as in tobacco chewing, leukoplakia is
more likely to occur in the posterior buccal
mucosa®.

Classification

Various classifications have been
suggested by many authors. Leukoplakia is
mainly classified as homogenous and non-
homo?enous where homogenous leukoplakia
is uniformly white non scrapable patch while
non-homogenous leukoplakia consists of
mixed red and white areas and includes
speckled, nodular and Verrucous
leukoplakia?®2,
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Leukoplakija se  takode  moze
klasifikovati kao tanka, ?Iatka leukoplakija,
debela, fisurna leukoplakija, granularna,
veruciformna  leukoplakija 1 eritro-
leukoplakija®*. U daljoj modifikaciji 2002.
godine, SZO podelila je leukoplakiju u Cetiri
aze: faza | koja se sastoji od tanke, glatke
leukoplakije; faza Il kao gusta, pukotinasta
leukoplakija; faza IlIl kao proliferativna
verukozna leukoplakija (PVL) 1 faza IV kao
eritroleukoplakija?t. Proliferativna verukozna
leukoplakija (PVL) je podtip verukozne
leukoplakije sa ekstenzivnim  Sirenjem,
otpornoS¢u na terapiju i visokim stelI(Jenom
maligne transformacije. PVL je klasifikovana
kao = oblik nehomogene leukoplakije?.
Nasuprot tome, van der Vaal pominje to da
sve ekstenzivne leukoplakije imaju poveéan
potencijal za malignu transgormaciju, te PVL
ne treba klasifikovati kao poseban entitet.
Dalje, PVL se moze smatrati vrstom
homoggene leukoplakije, jer je pretezno bele
boje?*.

Histopatoloska klasifikacija

Histopatoloska klasifikacija zasniva se
na stepenu epitelne displazije u leukoplakiji.
Tri glavne klasifikacije ukljucuju klasitikaciju
SZO, binarni  sistem kfasifikacije i
Brothvellovu Klasifikaciju?. Klasifikacija SZO
koristi citoloske 1 celijske arhitektonske
Bromene, kako bi podelila leukoplakiju na

lagu, umerenu ili teSku epitelnu displaziju.
»Blagu displaziju® karakteriSu celije koje
pokazuju  nuklearni  hiperhromatizam i
pleomorfizam bazalnih 1 parabazalnih epitelnih
regiona. ,,Umerena displazija“ karakteriSe se
Celijama sa nuklearnim hiperhromatizmom |
pleomorfizmom u bazalnom, parabazalnom i
spinoznom sloju. Lezije ,teSke displazije*
karakteriSu lukovic€asti zaravnjeni procesi sa
hiperhromatskim jedrima i pleomorfizmom
po celoj debljini epitela?®. Brothvellov sistem
slican je Kklasifikaciji SZO, sa dodatnim
nivoom ,.karcinoma in situ®, koji karakterisu
displasticne promene u celom epitelu, koje
su%(erﬁu na invaziju u osnovno tkivo, ali bez
dokaza o0 istom?’. Binarni sistem kategorise
lezije kao visokorizi¢ne i niskoriziéne?.

Etiologija
Duvan: Oralna leukoplakija ima
multifaktorsku  etiologiju, ali  najcesce

impliciran uzro¢nik je upotreba duvana u vidu
cigareta za puSenje ili bez dima. Duvan
oslobada karcinogene, koji se vezuju za DNK,
izazivaju¢i mutaciju. Oni, takode, mogu
dovestt do stvaranja  visokoreaktivnih
slobodnih radikala, koji uzrokuju oStecenje
éelijske membrane i DNK?%,
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Leukoplakia can also be classified as
thin, smooth leukoplakia, thick, fissured
leukoplakia, granular, verruciform leukoplakia
and erythro leukoplakia*.

In a further modification in 2002, the
WHO categorised leukoplakia into Phase |
consisting of thin, smooth leukoplakia; Phase
Il as thick, fissured leukoplakia; Phase Il as
proliferative verrucous leukoplakia (PVL) and
Phase IV as erythro leukoplakia?.

Proliferative  verrucous leukoplakia
(PVL) is a subtype of verrucous leukoplakia
with extensive involvement, resistance to
therapy and high degree of malignant
transformation. PVL has been classified as a
form of non-homogenous leukoplakia®. In
contrast, van der Waal mentions that since all
extensive leukoplakias have increased potential
for malignant transformation, PVL need not be
classified as a separate entity. Further, PVL
could be considered as a type of homogenous
leukoplakia since it is predominantly white?,

Histopathologic classification

Histopathologic classification is based
on the degree of eﬁithelial dysplasia in the
leukoplakia. The three main classification
include  WHO  classification,  Binary
classification system and Brothwell’s clas-
sification?.

WHO classification uses cytological and
cellular architectural changes to classify
leukoplakia as having mild, moderate or severe
epithelial dysplasia.

“Mild dysplasia” is characterized by
cells showing nuclear hyperchromatism and
pleomorphism in the basal and parabasal
epithelial regions; ‘“Moderate dysplasia™: is
characterised by cells with  nuclear
hyperchromatism and pleomorphism in the
basal, parabasal, and spinous layers; while
“Severe dysplasia”lesions are characterized by
bulbous straight processes with nuclear
hyperchromatism and pleomorphism
throughout the epithelial thickness?.

Brothwell’s system is similar to WHO
classification with an additional ‘carcinoma in
situ’ level characterised by dysplastic changes
throughout the epithelium suggestive of
invasion into underlying tissue but without
evidence of the same?’. The binary system
categorises lesions as high risk and low risk?®,

Etiology

Tobacco: Oral leukoplakia has a
multifactorial etiologybut the most commonly
implicated agent is the use of tobacco in either
smoking or smokeless form.
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Toplota od puSenja 1 iritacija trenjem od
duvanskih proizvoda za zvakanje mogu
izazvati stimulaciju keratinocita I
hiperkeratinizaciju. Bezdimni duvan moze se
udisati, zvakati ili pusiti. U juznoj Aziji Cesto
se meSa sa arekanom, listom betela, gasenim
kre¢om i za¢inima®.
Postupci transplantiranja

Alkohol: Alkohol deluje kao ko kancerogen i
ima sinergisticki efekat sa duvanom u razvoju
leukoplakije?®. Alkohol ima dehidrirajuéi
efekat na oralnu sluzokozu, cCineéi je
podloznijom dejstvu duvana®. Pored gore
navedenih etioloskih agensa, ulogu u nastanku
ove lezije imaju mehanicke traume usled loSih
protetskih nadoknada 1 ostrih zuba, kao 1 virusi
poput humanog papiloma virusa i Epstein Barr
virusa®,

Leukoplakija povezana sa kandidom:
Kandida oslobada nitrozamine koji mogu da
konvertuju etanol u acetaldehid kod
konzumenata alkohola i izazivaju leukoplakiju
povezanu sa duvanom. Nutritivni faktori kao
Sto su nedostatak gvozda, folne kiseline,
vitamina A, B: i Bz mogu imati ulogu u
njegovoj etiologiji. Displazija je 4 — 5 puta

veta  kod  leukoplakije  povezane sa
kandidom?3%32,
Viadent leukoplakija: Sangvinarna

leukoplakija povezana je sa leukoplakijom u
predelu vestibuluma maksile i alveolarnoj
sluzokozi 1 uzrokovana je biljnim ekstraktom
prisutnim u  viadent pastama za zube i
rastovrima za ispiranje usta®3032,

Nutritivni faktori

Smanjeni nivoi vitamina A, B, C, beta
karotena 1 folne kiseline u serumu primeceni su
kod subjekata sa oralnom leukoplakijom®*,
Pretpostavlja se da atrofija epitela povezana sa
ovim nedostacima u ishrani, kao kod
nedostatka gvozda, moze povecati osetljivost
na razvoj leukoplakije®.

Dijagnoza

Dijagnoza leukoplakije moZe se postaviti
na osnovu klinickih nalaza 1 dopunskih
ispitivanja. Leukoplakija se moze definitivno
dijagnostikovati na osnovu istorije bolesti,
klinickih ~ karakteristika 1 histopatoloske
procene. Sustina dijagnostike je iskljuciti
leukoplakiju . Leukoplakija je klinicki termin
tako da je neophodna patohistoloska
dijagnoza, kako bi isklju¢ili druge bele lezije®.

Uobicajena karakteristika leukoplakije je
prisustvo bele mrlje koja se ne moze skinuti,
Sto je %eneralno povezano sa konzumiranjem
duvana®.

Tobacco releases carcinogens that bind
to DNA causing mutation. They may also lead
to the formation of highly reactive free radicals
causing cell membrane and DNA damage?.
The heat from smoking and the frictional
irritation from chewing tobacco products may
cause keratinocyte stimulation and hyper-
keratinisation. Smokeless tobacco can be
inhaled, chewed, or smoked. In South Asia, it
is often mixed with arecanut, betel leaf, slaked
lime, and spices®.

Transplatation protocol

Alcohol: Alcohol acts as a co-carcinogen and
has synergistic effect with tobacco in the
development of leukoplakia?®. Alcohol has a
dehydrating effect on the oral mucosa
rendering it more susceptible to the effects of
tobacco™.

In addition to the above etiological
agents, mechanical trauma from ill-fitting
dentures and sharp teeth as well as viruses like
human papilloma virus and Epstein Barr virus
has been implicated?.

Candida-associated leukoplakia: Candida
releases nitrosamines which can convert
ethanol into acetaldehyde in alcohol consumers
and cause leukoplakia in association with
tobacco. Nutritional factors such as deficiency
of iron, folic acid, vitamins A, By, and B, may
have a role in its etiology. Dysplasia is 4-5-fold
higher in candida-associated leukoplakia®X-.
Viadent leukoplakia: Sanguinaria-associated
leukoplakia Sanguinaria has been associated
with leukoplakia in maxillary vestibule and
alveolar mucosa and is caused by aherbal
extract g)resent in toothpastes and mouth
rinsest®30:3,

Nutritional factors

Decreased serum levels of vitamin A,
B2, C, beta carotene, and folic acid have been
noted in subjects with oral leukoplakia®. It is
hypothesized that the epithelial atrophy
associated with these nutritional deficiencies,
as in iron deficiency and OSMF, can increase
susceptibilits)é to the development of
leukoplakia™.

Diagnosis

The diagnosis of leukoplakia can be
done on the basis of clinical findings and
chair side investigations. Leukoplakia can be
definitively diagnosed based on subject
history, clinical features and histopathologic
evaluation. It is essentially a diagnosis of
exclusion. Leukoplakia is a clinical term; a
biopsy is essential to confirm the diagnosis
and to rule out other white lesions®.
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Homogena leukoplakija je bela mrlja
koja moze biti naborana (poput pesc¢ane plaze)
sa finim linijama poznatim kao kriste ili
naborana forma, koja se obi¢no opisuje kao
izgled suvog, ispucanog blata®®. Nehomogena
leukoplakija moze biti nodularna ili pegasta.
To su keratoti¢ni ¢vori¢i ili mrSI%e prisutne na
eritematoznoj bazi sluzokoze™. Verukozni
oblik leukoplakije ima gusto keratinizovane
projekcije povrsine sluzokoze®. Proliferativnu
verukoleukoplakiju  karakteriSe = prisustvo
egzofitnih i proliferativnih keratotskih plakova
koji nisu mnogo povezani sa upotrebom
duvana®’. Ima najveéi potencijal za malignu
transformaciju medu leukoplakijama®®3,
Uobicajena mesta za oralnu leukoplakiju su
dno wusta, jezik, bukalna sluzokoza, usne
gingive, nepce 1 crna ivica usne. Kada lezija
zahvata dno usta 1 jezika, veéa je verovatnoca
da ée doziveti malignu transformaciju®.

Ispitivanje
Vitalno bojenje

Vitalno bojenje je postupak prikom

koga zive c¢elije preuzimaju odredene boje,
koje ih selektivno boje. Upotreba vitalnog
bojenja toluidin plavim ili jodom moze ocrtati
prisustvo displazije i identifikovati mesto
biopsije u velikim lezijama®. Toluidin plavo
boji nukleohistone u DNK®*. Njegova upotreba
in vivo zasniva se na Cinjenici da displasti¢ne i
anaplasticne celije sadrZe kvantitativno viSe
nukleinskih kiselina nego normalna tkiva,
pokazuju gubitak Celijske kohezije 1 pove¢anu
mitozu. Lugolov jod boji glikogen citoplazme.
Posto displasti¢ne 1 maligne ¢elije imaju manje
glikogena, a normalna tkiva vise, on
selektivno boji normalna tkiva braon u
crno39'4°'41.
Opticke tehnike: Opticke tehnike zasnivaju
se na sposobnosti tkiva da fluoresciraju.
Vizilit je hemiluminiscentna metoda koja se
koristi za otkrivanje displasti¢nih podrucja
oralne sluzokoze. Kada se koristi u
kombinaciji sa toluidin plavim, efikasan je u
identifikaciji  podru¢ja  displazije  za
biopsiju*?. = Velscope koristi  sposobnost
autofluorescencije, dajuci fluorescentnu boju
normalnim tkivima i boju od tamno zelene
do crne boje abnormalnim tkivima*3#4,

Glavni nedostatak navedenih metoda je
ucestalost lazno pozitivnih 1 lazno negativnih
rezultata®®s-3,

Ostalo:  fluorescentno  endoskopsko
snimanje posredovano 5-aminolevulinskom
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A common feature in leukoplakia is the
presence of a non-scrapable white patch,
generally associated with tobacco
consumption®. Homogeneous leukoplakia is
a white patch which can be either corrugated
(like a beach with ebbing tide) with fine lines
known as cristae or a wrinkled form, which
is commonlg described as dry, cracked mud
appearance®. Non-homogeneous leukoplakia
may be nodular or speckled. These are
keratotic nodules or specks present on an
erythematous base of mucosa®. Verrucous
form of leukoplakia has densely keratinized
projections of the mucosal surface®®.

Proliferative verrucous leukoplakia is
characterized by the presence of exophytic and
proliferative keratotic plaques which are not
much associated with the use of tobacco®. It
has the highest potential for malignant
transformation among the leukoplakias'®2>%.

Common sites for oral leukoplakia are
the floor of the mouth, tongue, buccal mucosa,
gingiva lips, palate, and vermilion border of
the lip. When the lesion involves floor of
mouth and tongue, it is more Iikels%/ that it will
undergo malignant transformation=°.

Investigations
Vital Staining

Vital staining is a procedure where
living cells take up certain dyes, which
selectively stains them. Use of vital staining
with toluidine blue or lugol’s iodine can
delineate the presence of dysplasia and identify
the site of biopsy in large lesions®. Toluidene
blue stains the nucleohistones in DNA®. Its
use in vivo is based on the fact that dysplastic
and anaplastic cells contain quantitatively
more nucleic acids than normal tissues, show
loss of cell cohesion and increased mitosis.
Lugol’s iodine stains the glycogen of the
cytoplasm. Since dysplastic and malignant
cells have less glycogen and normal tissues
have more, it selectively stains the normal
tissues brown to black®4%41
Optical techniques: These are based on the
ability of the tissues to fluoresce. Vizilite is a
chemiluminescent method used to detect
dysplastic areas of the oral mucosa.

When wused in combination with
toluidine blue, it is effective in identifying
areas of dysplasia for biopsy™. Velscope
utilises the ability of autofluorescence giving
fluorescent colour to normal tissues and_dark
green to black colour to abnormal tissues*#4,
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kiselinom (ALA), digitalizovano fluorescentno
endoskopsko snimanje posredovano ALA i
autofluorescentna spektroskopija koriste se za
usmeravanje biopsij éa i otkrivanje margina za
hirurku resekciju?

HistopatoloSke metode

Histopatoloske  metode  ukljucuju
eksfolijativnu citologiju, biopsiju cetkicom i
biopsiju.  Eksfoliativna  citologija  je
histopatoloska studija eksfolijiranih Celija za
odredivanje karakteristika displazije. SuStina
metode je da displastine celije u dubljim
epitelnim  slojevima, postaju labavije u
malignim stanjlma i s1daJu se zajedno sa
celijama povrSnog sloja™. . Nedostaci su
lazno pozitivni i lazno negativni rezultati*

Biopsija cetkicom, takode poznata kao
oralna CDk biopsija ili transepitelna biopsija,
prikuplja ¢elije iz svih slojeva oralnog
epitela 1 smatra se reprezentativnijom od

cksfoliativne  citologije. ~ Rezultati  se
procenju korlscen_]em kompjuterske
analize! B10p51_]a moze biti inciziona ili

eksciziona. Inciziona biopsija savetuje se za
lezije manje od 1 cm, dok se kod vecih lezija
biopsira reprezentativno podruc¢je. Odabir
ovog podrucja moze se izvrsiti nakon bojenja
toluidin plavim, kako bi se identifikovala
podru¢ja displazije*?.

HistoloSke karakteristike

Kod leukoplakije, epitelna displazija
moze biti prisutna u rasponu od blage do
teske. Displasticne promene kod leukoplakije
ukljucuju celijski pleomorfizam, nuklearni
hiperhromatizam,  povecan  nuklearno-
citoplazmatski odnos, uvecane nukleole,
smanjenje cCelijske kohezije, keratinizaciju
jedne celije, gubitak polariteta bazalnih
¢elija, rete pege u obliku kapi, povecan broj
mitotickih figura, prisustvo mitoticke figure,
1 prisustvo viSe od jednog sloja celija koje
izgledaju kao celije bazalnog sloja (VHO,
1978)4 Molekularni markert Mib-1, Ciclin
DI i CENP-F i eksprimirani su u bazalnim
suprabazalnim 1 povrSinskim slojevima
oralne  sluzokoze sa leukoplakijom®.
Markeri proliferacije 1 kontrole celijskog
ciklusa koriste se za odredivanje malignog
potencijala lezije.

Odredivanje  malignog  potencijala
lezije ukljucuje Ki-67, Clklln Dl I proteine
kao $to su p53, pl6 i pr Prekomerna
ekspresija p53 i smanjeni p16 smatraju se
najranijim markerima maligne

The main disadvantage of the above
methods is the |nC|dence of false positive and
false negative results'®
Others:  5-Aminolevulinic  acid (ALA)
mediated fluorescence endoscopic imaging,
ALA  mediated digitized fluorescence
endoscopic imaging and autofluorescence
dpectroscopy are used to direct b|0p5|es and

tect the margins for surgical resection®®

Histopathological Methods

These include exfoliative cytology,
brush biopsv and biopsv.

Exfoliative cvtoloav is the
histopatholoaic studv of exfoliated cells for
features of dvsplasia. The rationale is that
dvsplastic cells in the deeper enithelial
lavers: become loose in malianant conditions
and are shed alona with superficial cells*.
Disadvantaaes are false positive and false
negative results®

Brush bIODSV also known as oral CDx
biopsv or transepithelial biopsv. collects
cells from all lavers of the oral epithelium
and is considered more representative than
an exfoliative cvtoloav. Results are
evaluated usina computer analvsis®46.

Biopsy can be incisional or excisional.
Incisional biopsv is advised for lesions less
than 1 cm in size while in laraer lesions a
representative area is biopsied. Selection of
this area can be done followina a toluidine
blue staining to identify areas of dysplasia®?.

Histological features

In leukoplakia, epithelial dysplasia
may be present ranging from mild to severe.
Dysplastic changes in leukoplakia include
cellular  pleomorphism, nuclear hyper-
chromatism, increased nuclear- cytoplasmic
ratio, enlarged nucleoli, reduction of cellular
cohesion, single cell keratinization, loss of
basal cell polarity, drop shaped rete pegs,
increased number of mitotic figures,
presence of mitotic figures, drop shaped rete
pegs and presence of more than one layer of
cell having basaloid appearance (WHO,
1978)%7.

Molecular markers

Mib-I, Cyclin DI, and CENP-F i are
expressed in basal suprabasal and s Perﬁmal
layers of oral mucosa with leukoplakia®.

Markers of proliferation and cell cycle
control are used to determine malignant
potential of a lesion.
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transformacije. Ovo je posebno relevantno
kod nedisplastine leukoplakije, prilikom
koje promene p53, Ki-67 1 pl6 ukazuju na
progresiju u malignitet?22°,

Morfometrijska analiza uz pomo¢
kompjutera ispituje celijski 1 nuklearni
perimetar koriS¢enjem kompjuterskih slika
histoloskih preseka. Primeceno je to se
veliCina Celije 1 jedra progresivno povecavaju
od normalne sluzokoze prema leukoplakiji
do oralnog skvamoznog karcinoma?®.
AgNOR tehnika: Ova tehnika detektuje
proteine  povezane sa transkripcionom
aktivno$¢u  nukleolarnih  organizacionih
regiona (NOR) kroz impregnaciju koloidnog
srebra, nazvane AgNOR proteini. NOR se
mogu vizualizovati pod mikroskopom kao
male, dobro definisane tamne mrlje unutar
éelijskog  jezgra®. AgNOR se ~smatraju
markerima proliferacije epitela i pretpostavlja
se da se mnjithov broj povecava sa
malignitetom. Medutim, autori nisu uspeli da
pokazu definitivnu vezu izmedu AgNOR-a i
maligne transformacije?549*°,

Diferencijalna dijagnoza

Diferencijalna dijagnoza leukoplakije
uklju¢uje  lichen  planus, leukoedem,
amelanotini nevus, sifiliticnu sluzokozu,
eritematozni lupus discoideus, bradavice,
hemijsku opekotinu i hroni¢nu mehanicku
povredu usled ujeda obraza®®. Asimetri¢na
bela mrlja koja se ne moze skinuti, odsustvo
Vikamovih strija bez okolne upale pomaze u
postavlganju klinicke dijagnoze leuko-
plakije®. "PVL, posebno nehomogeni tip,
moze se pomesSati sa lichen planusom zbog

njegovog multifokalnog 1 bilateralnog
Sirenja.
Stopa maligne transformacije i

prognosticki indikatori

Globalna stopa maligne transformacije
leukoplakije kre¢e se od 0,7% do 2,9% 12.
Poznato je da se leukoplakija javlja 5 godina
pre pocetka oralnog karcinoma skvamoznih
elija®.  Postoje razli¢iti  faktori  koji
povecavaju sklonost leukoplakije ka malignoj
transformaciji. To su: zenski pol, dugo
perzistentna lezija koja ne reaguje na terapiju, |
lokalizacija visoko rizi€nim mestima kao S$to
su dno usta, ventrolateralna strana jezika i
meko nepce, prisustvo lezije kod nepuSaca
ili idiopatska leukoplakija.

Vecu tendenciju maligne transformacije
imaju nehomogena leukoplakija egzofitnog i
verukoznog izgleda i leukoplakija sa epitelnom
displazijom®2.
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These include Ki-67, cyclin D1 and
proteins such as p53, pl6 and pRb%.
Overexpression of p53 and decreased pl6 are
considered as the earliest markers of malignant
transformation. This is especially relevant in
non-dysplastic leukoplakia where p53, Ki-67,
and pl6é alteration are suggestive of
progression to malignancy?%2°.
Computer-assisted morphometric analysis:
analyses cell and nuclear perimeter using
computer images of histologic sections. The
cell and nuclear size was observed to increase
progressively from normal mucosa to
leukoplakia to oral squamous cell carcinoma?®.
AgNOR technique: This technique detects
proteins associated with the transcriptional
activity of nucleolar organizing regions
(NORs) through colloidal silver impregnation,
named AgNOR proteins. NORs can be
visualized under the microscope as small, well-
defined dark spots within the cell nucleus?.

AgNORs are considered as markers of
epithelial proliferation and their numbers are
hypothesized to increase with malignancy.
However, authors have failed to show a
definite relation between AgNORs and
malignant transformation?649%,

Differential diagnosis

Differential diagnosis of leukoplakia
includes lichen planus, leukoedema, white
sponge nevus, syphilitic mucous patch, discoid
lupus  erythematosus, verruca vulgaris,
chemical burn, and chronic cheek bite?.
Asymmetric, non-scrapable white patch,
absence of Wickham’s striae  without
surrounding inflammation helps establish a
clinical diagnosis of leukoplakia®. PVL,
especialcliy the non-homogenous type, may be
confused with lichen planus due to its
multifocal and bilateral involvement®,

Malignant transformation rate and
prognostic indicators

Global rates of malignant transformation
of Leukoplakia range from 0.7% to 2.9%".
Leukoplakia has been known to occur 5 years
prior to the onset of oral squamous cell
carcinoma®,

There are various factors that increase
the tendency of aleukoplakia to turn malignant.

This includes  female  gender,
leukoplakias persisting over prolonged periods
and resistant to treatment, OL in high risk sites
such as the floor of the mouth, ventrolateral
tongue and soft palate, OL among non-
smokers or idiopathic leukoplakia.
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Homogena leukoplakija ima najmanji
potencijal za malignu transformaciju, dok
PVL ima najve¢i maligni potencijal od oko
70-80%2°. Prema Varnaﬁulasuria i sar'®, Zenski
pol, dugotrajna leukoplakija, leukoplakija kod
nepusaca (idiopatska leukoplakija), lokalizacija
na jeziku ili dnu usta, veli¢ina ve¢a od 200
mm2, nehomogena leukoplakija, prisustvo
kandide i prisustvo epitelne displazije imaju
povecanu tendenciju maligne transformacije.
Displasti¢ni  epitel ima stopu maligne
transformacije od oko 41% dok nedisplasticni
epitel ima potencijal maligniteta od samo oko
9,5%°3%*, Molekularni markeri kao $§to su Ki-
67, bromodeoksiuridin i kombinacija
hromozomske polisomije, gubitak hetero-
zigotnosti 1 p5 veruje se da tacno predvidaju
potencijal maligne transformacije®. Subjekti
sa viSestrukim podru¢jima  leukoplakije
skloniji su malignoj transformaciji od onih sa
pojedinaénim lezijama®. Leukoplakija sa
gubitkom heterozigotnosti (LOH) na 3pl4
i/ili 9p?* bila je povezana sa veéim rizikom
od razvoja  invazivnog  karcinoma®,
Gopinath i sar.*? su izvestili da korisnici
duvana imaju cetiri puta veéi rizik od
maligne transformacije u poredenju sa onima
koji ne koriste duvan.

Rezim pracenja: Potreba za pracenjem
odredena je stepenom displazije i mestom
leukoplakije. Sestomesecno pracenje
preporu¢uje se za lezije bez displazije,
tromesecno za blagu/umerenu displaziju, a
mesecno za teSku displaziju / karcinom in
situ®3%®,

Lecenje

Prvi cilj u leCenju leukoplakije je
prevencija maligne transformacije56.
Lecenje leukoplakije moze se podeliti na
konzervativno, medicinsko 1  hirurSko
leCenje. Pre nego Sto se odluc¢i o lecenju,
mora se proceniti stepen epitelne displazije.
HirurSko leCenje pozeljnije je kod umerene
do teske displazije, dok u slucajevima sa
blagom displazijom, odluke o upravljanju
treba da se procene u kontekstu drugih
karakteristika kao Sto su mesto, veliCina,
prestanak upotrebe duvana, itd??.

Konzervativno leCenje

Prvi  korak u leCenju oralne
leukoplakije je uklanjanje etioloskih faktora
kao Sto su duvan, alkohol 1 zvakanje betel
kuida.

Ovo se moze uraditi kroz savetovanje o
navikama. Oko 60% leukoplakije moze
regresirati ako se prestane sa puSenjem.
Pokazalo se da redovno savetovanje povecava

Non homogenous leukoplakia with
exophytic and verrucous appearance and
leukoplakia with epithelial dysplasia have a
higher tendency for malignant
transformation®2. Homogenous leukoplakia has
the least potential for malignant transformation
while PVL has the highest malignant potential
of around 70-80%%°.

According to Warnakulasuriya et al*,
female gender, long term leukoplakia,
leukoplakia in  non-smokers  (idiopathic
leukoplakia), location in the tongue or the floor
of the mouth, size greater than 200 mm2, non
homogenousleukoplakia, presence of Candida
Albicans and presence of epithelial dysplasia
have increased tendency for malignant
transformation. Dysplastic epithelium has a
malignant transformation rate of around 41%
while  non-dysplastic  epithelium has_a
malignancy potential of only around 9.5%°% >,
Molecular ~ markers such as Ki-67,
bromodeoxyuridine and a combination of
chromosomal polysomy, loss of heterozygosity
and p53 are believed to accurately predict the
potential for malignant transformation®,
Subjects with multiple areas of leukoplakia are
more prone to malignant_ transformation than
those with single lesions®. Leukoplakia with
loss of heterezygosity (LOH) at 3p14 and/ or
9p? was associated with more risk of
developing invasive cancer®. Gopinath et al'?
reported that tobacco users had four fold
increased risk of malignant transformation
when compared to non-users.

Follow up Regimen: The need for
follow-up is determined b?/ the degree of
dysplasia and the site of leukoplakia. Six-
monthly follow up is recommended for lesions
without  dysplasia, three-monthl)é for
mild/moderate dysplasia, and monthly for
severe dysplasia/carcinoma in situ3*%°,

Management

The first aim in the management of
leukoplakia is the prevention of malignant
transformation®. Management of leukoplakia
can be divided into conservative, medical and
surgical management. Prior to deciding the
treatment, the degree of epithelial dysplasia
must be assessed. Surgical management is
preferred in moderate to severe dysplasia while
In cases with mild dysplasia, management
decisions need to be evaluated in the context of
other features like site, size, discontinuation of
tobacco use, etc??.

Conservative Management

The first step in the management of oral
leukoplakia is the removal of etiological-
factors such as tobacco, alcohol and betel
quid chewing.
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stopu odvikavanja od duvana®®3, Martin i sar.
prijavili su regresiju leukoplakije nakon
prestanka  navike Zvakanja  duvana®’.
Enameloplastika oS$trih zuba 1 zamena
neispravnih nadoknada predstavljaju pocetni
tretman u slucajevima sa hroni¢nom iritacijom

izazvanom I_eukoEIaI_(ijom._ Upotreba lekova
rotiv %(l_]_mca orisna je u slucajevima
eukoplakije  povezane  sa  kandidom.

Preporucuje se prekid konzumacije alkohola i
uvodenje zdrave ishrane i dobre oralne
higijene. Drugi pristup je metoda ,.Cekaj i
vidi* Eo kojoj se pacijenti redovno prate
kako bi se otkrili pocetni znaci maligne
transformacije, kada se

odgovaraju¢i tretman?,

moze uvesti

Medicinski tretman

Medicinski tretman pozeljniji je kod

pacijenata sa osnovnim  zdravstvenim
stanjima koja predstavljaju rizik za hirurske
procedure. Prednosti ove metode su minimalni
nezeljeni efekti, niska cena i jednostavnost.
Ovo je preporuceni metod u slucajvima u
kojima je lezija Siroko rasprostranjena ili u
sluajevima u_kojima je lezijom zahvaceno
viSe mesta Hemoprevencija je metoda
upotrebe hemijskih agenasa za preokretanje,
suzbijanje ili spreCavanje razvoja maligniteta.
Neke od metoda medicinskih tretmana su:
Beta karoten: je prekursor vitamina A.
Njegov nacin delovanja je uklanjanje
slobodnih radikala. Kombinuje se sa
reaktivnim vrstama kiseonika i deluje kao
antioksidans smanjuju¢i Sanse da lezija
postane maligna. Prijavljeno je da je beta
karoten efikasniji kod puSafa koji imaju
nizak nivo vitamina C i beta karotena.
Doziranje varira u razliitim studijama u
rasponu od 20-90 mg/dan tokom 3 do 12
meseci. Studije su prijavile minimalne
nezeljene efekte kao Sto su bol u misi¢ima i
glavobolja. Regresija leukoplaki¢nih lezija je
zabelezena kod 4-54% ispitanika nakon
tretmana. Medutim, odredene studije
pominju recidiv i malignu transformaciju
nakon prestanka uzimanja leka®>°3,
Likopen: Likopen je karotenoid koji se
nalazi u zrelom paradajzu. To je efikasan
antioksidans  koji  neutraliSe  slobodne
radikale 1 veruje se da Stiti celije od
progresije  u  displaziju__inhibiranjem
proliferacije tumorskih ¢elija®2.

Singh M i sar.%® procenili su efikasnost
likopena kod leukoplakije i otkrili da je 8
mg/dan bolje od 4 mgs/dan u leCenju
leukoplakije. Patel JS i sar.>® su otkrili da je
likopen zajedno sa vitaminom E i selenom
pokazao klinicko 1 histolosko poboljsanje u
poredenju sa placebom.
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This can be done through habit
counselling. Around 60% of leukoplakia can
regress if tobacco habits are stopped. Use of
habit counselling also increases tobacco quit
rates?>*3, Martin et al. reported regression of
leukoplakia after stopping thetobacco
chewing habit>”. Enameloplasty for sharp
teeth and replacement of faulty restorations
form the initial management in cases with
chronic irritation induced leukoplakia. Use
of anti-fungal medication is useful in cases
of Candida associated leukoplakia. Stoppage
of alcohol and institution of a healthy diet
and good oral hygiene is recommended.

Another approach is the ‘wait and see’
method where patients are kept onregular
follow up to detect initial signs of malignant
transformation, at which time, appropriate
treatment can be instituted??.

Medical Management

Medical management is preferred in
patients with underlying medical conditions
which pose a risk for surgical procedures.
The advantages of this method are minimal
adverse effects, low costand ease of use. It is
the recommended method in widespread
cases or cases with multiple sites of
involvement®?,

Chemoprevention is the method of using

chemical agents to reverse, suppress, or
prevent development of malignancy. Some of
the methods of medical management include:
Beta Carotene: is a precursor of Vitamin A.
It’s mode of action is through scavenging of
free radicals. It combines with reactive
oxygen species and acts as an antioxidant
decreasing the chances of the lesion turning
malignant. Beta carotene has been reported
to be more effective in smokers who have
inherently low levels of vitamin C and beta
carotene. The dosage varies in different
studies ranging from 20-90 mg/day for 3 to
12 months. Studies have reported minimal
side effects such as muscle pain and
headaches. Regression of OL lesions has been
noted in 4-54% subjects after treatment.
However, certain studies mention recurrence
and malignant transformation after stoppage of
the medication®%,
Lycopene: Lycopene is a carotenoid found
in ripe tomatoes. It is an effective antioxidant
which neutralises free radicals and is
believed to protect cells from progression
into dysplasia by inhibiting tumour cell
proliferation®?,
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Terapiia vitaminom A
kiselina):

Vitamin A ie potreban za normalnu
diferenciiaciiu enitelnih ¢eliia i formiranie
keratina. Retinoidi deluiu svoiim delovaniem
na vroizvodniu  keratina. rast  celiia.
diferenciiaciiu  ¢éelila 1 oubitak  éeliia.
Nedostatak ie povezan sa malianitetima
enitela®. Kod oralne leukoblakiie nrenorucuie
se retinoid 13-cis-retinoi¢na kiselina (13-
cRA. izotretinoin). Lokalni 0.1% izotretinoin
oel ie pnokuSavan za oralnu leukonlakiiu
tokom 4 meseca. nri ¢emu ie iedna treéina
ispitanika pokazala potounu rearesiiu
leukonlakiie. Studiie sa  sistemskom
primenom nokazale su razlidite rezultate.
Sistemska 13-cis retinoi¢na kiselina (1-2
ma/ka dnevno) tokom perioda od 3 meseca
bila ie povezana sa smanieniem velidine
leziie u 67% slucaieva®®. Glavni nedostatak
teraniie izotretinoinom ie nonavlianie leziie
nakon prestanka uzimania leka. NeZelieni
efekti kao §to su elavobolia. bol u misiéima.
nrimeéeni su uz delimi¢no ili bpotnuno
novlacéenie leziia. Ostali nriiavlieni nezelieni
efekti su hinervitaminoza. teratooenost i
promene u razli¢itim oreanskim sistemima.
Fenretinid ie analoa vitamina A sa manie
toksi¢nosti 1 testiran ie sa razliéitim
rezultatima kod OL-a i oralnoa lihen nlanusa
(OLP). Lokalna nrimena dva puta dnevno
tokom iednoa meseca ili sistemska primena
od 200 ma/dan tokom 3 meseca dala je
prihvatliive rezultate u OL i OLP3361
Vitamin C i vitamin E su testirani zboa
niihovoa antioksidativnoa deistva sa nekoliko
studiia koie su pokazale delimi¢nu ili
potounu rearesiiu leukoolakiie®!

Tronikalni bleomicin: Studiia ie koristila 1%
tonikalni bleomicin tokom 14 uzastonnih
dana nakon &ega ie usledila bionsiia odmah
nakon tretmana. Rezoluciia displaziie ie
zabeleZena kod 75% naciienata uz noboli§anie
od naimanie dva stenena disnlaziie. Zakliuéili
su da bleomicin moze usporiti nanredovanie
displaziie u malianitet®2. Bleomicin se takode
moze koristiti kod ekstenzivnih leukonlakiia
da bi se smaniila veli¢ina lezije nakon Cega
sledi hirurska eksciziia®.

Antifunaalna terapiia: savetuie se 2-4
nedelie antifunealne terapiie kod mogudih
leukonlakiiskih leziia. uz uklanianie moguéih
uzrocnika kao Sto ie pusSenje kako bi se
procenila regresija Iezue

Vizhi i sar.®* su prijavili konverziju
14% slucajeva nehomogene leukoplakije u
homogenu leukoplakiju nakon tretmana sa
1% topikalnog klotrimazola tri puta dnevno
tokom 3 nedelje. Takode je primeceno
smanjenje  veli¢ine lezije 1  poboljSanje
klinickog stadija, ¢ime Se smanJuJu Sanse za
malignu transformaciju®*

(retinoi¢na

Singh M®® et al evaluated the efficacy of
lycopene in leukoplakia and found that 8
mg/day was better than 4 mg/day in
management of leukoplakia. Patel JS et al®®
found that lycopene along with Vitamin E
and selenium showed clinical and histologic
improvement when compared with placebo.
Vitamin A (Retinoic acid) therapy
Vitamin A is needed for normal epithelial
cell differentiation and keratin formation.
Retinoids act through their action on keratin
production, cell growth, cell differentiation
and cell loss. Deficiency has been associated
with epithelial mahgnanmes In oral
leukoplakia, the retinoid 13-cis- retinoic acid
(13-cRA, isotretinoin) is recommended.
Topical 0.1% isotretinoin gel was tried for
oral leukoplakia for 4 months with one-third
of subjects showing complete regression of
leukoplakia.  Studies ~ with  systemic
administration have shown varied results.
Systemic 13-cis retinoic acid (1-2 mg/kg per
day) for a period of 3 months was assouated
with decreased lesion size in 67% cases®
The main drawback of isotretinoin therapy i is
the recurrence of the lesion after the
medication is stopped. Side effects such as
headaches, muscle pain, were noted with
partial or complete resolution of lesions. Other
reported side effects are hypervitaminosis,
teratogenicity and alterations in various
organic systems. Fenretinide is a Vitamin A
analogue with less toxicity and has been tried
with varied results in OL and oral lichen
planus(OLP). Topical application twice daily
for one month or systemic use of 200 mg/day
for 3 months gave acceptable results in OL
and OLP>3

Vitamin C and Vitamin E have been tried
for their antioxidant effect with few studies
showing partlal or complete regression of
leukoplakia®t.

Topical bleomvcin: A study used 1% topical
bleomvcin for 14 consecutive davs followed
bv immediate post treatment biopsv.
Resolution of dysplasia was noted in 75%
patients with improvement of at least two
arades of dvsplasia. Thev concluded that
bleomvcin mav retard the proaression of
dvsplasia into malianancv®?. Bleomvcin can
also be used in extensive leukoplakias to
decrease the S|ze of the lesion followed by
suraical excision®

Antifunaal therapv: A 2-4 week course of
antifunaal therapv is advised in possible
leukonlakia lesions alona with removal of
possible of causative aaents like smoking in
order to evaluate for lesion regression.
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Fotodinamicka terapija (PDT): je
neinvazivna metoda le¢enja OL. Daje dobre
kozmeticke rezultate, dobro se podnosi;
moze se koristiti kod osoba kod kojih nije
preporucljivo hirursko lecenje, kao Sto su
osobe sa pejsmejkerima ili sklonostima
krvarenju. PDT deluje tako S$to proizvodi
reaktivne vrste kiseonika koje mogu da ubiju
displasticne celije  direktnim  dejstvom,
oStecenjem vaskulature ili imunoloSkom
aktivacijom. Selvam i sar.® su koristili 10%
ALA emulziju kao afotosenzibilizator u
slucajevima OL nakon cega je usledila
primena svetlosti pomoc¢u ksenonske lampe
tokom 1000 sekundi. Ova terapija je
nastavljena tokom 6-8 sesija sa intervalom
od 1 nedelje izmedu sesija. Od 5 ispitanika u
studiji, potpuna i delimi¢na rezolucija OL-a
zabeleZzena je kod po 2 subjekta. NeZzeljeni
efekti su wukljucivali prolazni osecaj
peden;ja®.

Hirurske opcije

Hirursko lecenje se savetuje u prisustvu
umerene do teske epitelne displazije. U
sluajevima niskog do umerenog rizika,
potrebno je proceniti druge faktore pacijenta,
Kao $to je prestanak navika. Kriohirurgija: Ovo
je metoda izlaganja tkiva ekstremnoj hladnoj
temperaturi. Celijska smrt se javlja na -20
stepeni Celzijusa. Koristi se krio sonda
hladena te€nim azotom. Zamrzavanje se vrsi
1 minut, a zatim odmrzavanje od 5 minuta.
Ova procedura se ponavlja 2-3 puta da bi se
postiglo maksimalno unistenje tkiva®®.
Elektrohirurgija: Ova tehnika koristi struju
visokog napona koja se kontroliSe pomocu
pokretne elektrode. Izaziva destru -kciju tkiva
uz laku kontrolu krvarenja Laseri su
povezani Sa Smanjenim mtraoperativnim
krvarenjem, smanjenim edemom lica i
smanjenim  oZiljcima  tkiva.  Medutim,
otkriveno je da su post-hirurski bol i otok
sli¢ni kod ekscizije skalpelom®,

Karbonski laser: Sadrzi ugljen-dioksid, azot
i helijum. Ima dubinu prodiranja u tkiva od
0,2 do 0,3 mm i talasnu duzinu od 10.600 nm
u infracrvenom spektru. Kod laserske
ablacije postize se povrSinska dubina
vaporizacije od 0,5 mm, $to obi¢no rezultlra
dobrom sekundarnom reepltellzacuom
Kalijum-titanil fosfatni (KTP) laseri:
Imaju talasnu duzZinu od 532 nm 1 proizvode
se propuStanjem Nd: IAG laserskog zraka
(1064 nm) kroz KTP kristal, ¢ime se njegova
talasna duzina prepolovi do 532 nm. Ima
sposobnost ablacije krvnih sudova hraneci
leziju uz ocuvanje bloloske obloge sluznice
koja se nalazi iznad®
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Vizhi et al® reported conversion of

14% cases of non-homoaenous leukoplakia
into homoaenous leukoplakia after treatment
with 1% topical clotrimazole thrice daily for
3 weeks. Decreased lesion size and
improvement in clinical staaina thereby
reducina  the chances of malignant
transformation®.
Photodvnamic therapy (PDT): is a non-
invasive method of OL manaagement. It
produces aood cosmetic results it is tolerated
well; can be used in subiects where suraical
manaaement is not advisable such as
subiects with pacemakers or bleedina
tendencies. PDT acts bv production of
reactive oxvaen species which can Kkill
dvsplastic cells throuah direct effect, damaae
to vasculature or throuah immune activation.
Selvam et al® used 10% ALA emulsion as
aphotosensitizer in OL cases followed by
liaht application usina a xenon lamp for
1000 sec. This therapy was continued for 6-8
sessions with interval of 1 week between
sessions. Out of 5 subiects in the study,
complete and partial resolution of OL was
noted in 2 subiects each. Side effects
included transient burning sensation®®.

Surgical options

Suraical manaagement is advised in the
presence of moderate to severe epithelial
dvsplasia. In cases of low to moderate risk.
other patient factors need to be assessed such
as habit cessation.

Crvosuraerv: Here tissue is exposed to
extreme cold temperature. Cell death occurs
at -20 dearee Celsius. Crvo probe refrioerated
bv liauid nitroaen is used. Freezina is done for
1 minute. followed bv a thaw of 5 minutes.
This procedure is repeated 2-3 times to achieve
maximum tissue destruction®®.
Electrosuraerv: This techniaue emplovs hiah
voltaae current that is controlled bv a movable
electrode. It causes tlssue destruction with easy
control of haemorrhage®”.

Lasers are assouated with  decreased
intraoperative  bleeding, decreased facial
edema and decreased scarring of tissue. Post-
surgical pain and swelling, however were
found to be similar in scalpel and laser
excision®

Carbon dloxide LASER: It contains carbon
dioxide. nitrooen and helium. It has a tissue
denth of 0.2 to 0.3 mm and 10.600 nm
wavelenath in the infrared snectrum. In laser
ablation a surface vanorization depnth of 0.5
mm is achieved which normallv results in
good secondary re-epithelization®®7,
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Menadziment PVL

Naivece poteSkoce/prenreke u
zbriniavaniu nastaiu zboa poiave recidiva
nakon leCenia 1 toksiCnosti na wpropisane
lekove. Kod PVL. laserska ablaciia i
tonikalna fotodinamicka teraviia daiu bolie
rezultate od ostalih tradicionalnih metoda.
Medutim. potpuna eksciziia sa marginama
bez bolesti u kombinaciii sa dugotrainim
praéeniem ¢&ini oslonac le¢enia u PVLY.
Ponavlianie OL nakon hirurSkoe lecenia
priiavlieno ie u 10-35% slucaieva®'™.
Razli¢ite studiie su pokazale da se cak i
nakon hirurSkog ledenia leukonlakiia moze
ponoviti u 13-42% slucaieva. a maliena
transformaciia moze do¢i u 3-11% slucaieva
na mestu eksciziie’™. Jo$ iedan vaZan nalaz ie
da recidiv leukonlakiie niie bio povezan sa
kori§¢enim protokolom le¢enia’. Sundbera i
sar.” sproveli su prospektivnu studiiu kako
bi orocenili karakteristike paciienata i
metode leCenia leukonlakiie sa stonama
recidiva. Otkrili su ukupan recidiv od 42%
nakon hirur§koe uklaniania. Glavni faktori
koii su doveli do recidiva bili su
nehomoaena leukonlakiia 1  upotreba
burmuta. Utvrdeno ie da savetovanie o
prestanku puSenia pomaze liudima da ostave

puSenie 1 Dpovezano 1ie sa smanienim
recidivom. Takode su otkrili da se 9%
sluCaieva rekurentne leukonlakiie

transformi$e u karcinom skvamoznih éeliia’ .
Ovo imolicira da ie rekurentna OL povezana
sa ve¢im rizikom od maligne transformaciie.
Moguce obiasnienie za recidiv leukoplakiie
moze se naci u koncentu kancerizaciie polia
ade ie aenomska nestabilnost prisutna u celoi
sluzokozi Sto dovodi do generalizovanog
povecanog rizika od maligne transformaciie.
Kuribaiashi i sar.”? su pronasli stopu recidiva
od 15.1% i stopu maliane transformaciie od
1.9% nakon hirurSke eksciziie. Stepen
disnlaziie niie bio u korelaciji sa malignom
transformacijom?2,

Drugi agensi za hemoprevenciju

Agensi ukliuduju inhibitore ciklo-
oksigenaze-2 (COKS2) poput celekoksiba i
ketorolaka®"*: polifenoli zelenog ¢aia poput
epigalokatehin-3-aalata (EGCG)75; p53-
ciliani aaensi koii koriste modifikovani
adenovirus’®; tiazolidindioni kao $to ie
pioalitazon’” i inhibitori EGFR koji su
pokazali promenljive rezultate®.

Potassium-Titanvl phosphate (KTP) lasers:
It has a wavelenath of 532 nm and is
produced by passina a Nd: YAG laser beam
(1064 nm) throuah a KTP crystal, thus
halvina its wavelenath to 532 nm.

It has the ability to ablate the
underlyina vasculature feedina the lesion
while preservina a biological dressing of
overlying mucosa®.

Management of PVL

The maior difficulties/ hurdles in the
manacement are due to recurrence after
treatment and toxicitv to the prescribed
medications. In PVL. laser ablation and
tonical photodvnamic theranv have aiven
better results than the other traditional
methods. However. total excision with
disease free marains combined with lona
term follow up forms the mainstay of
treatment in PVL®'. Recurrence of OL after
suraical treatment has been reported in 10%—
35% of cases®®’l. Various studies have
shown that even after suraical manaoement
leukonlakia can recur in 13-42% of cases and
malionant transformation can occur in 3—
11% of cases at the excision site’. Another
important  findina is that leukoplakia
recurrence was not related to the treatment
protocol used’?.

Sundbera et al.’* carried out a
prospective studv in order to evaluate patient
characteristics and leukonlakia manaoement
methods with recurrence rates. Thev found
an overall recurrence of 42% after suraical
removal. The maior factors promotina
recurrence were nonhomoaenous leukonlakia
and the use of snuff. Tobacco cessation
counsellina was found to help people auit
smokina and associated with decreased
recurrence. Thev also foundthat 9% of cases
of recurrent leukoplakia transformed into
sauamous cell carcinoma’. This implies that
recurrent OL is associated with higher risk of
malignant transformation.

A possible explanation for leukoplakia
recurrence could be found in the concent of
field cancerisation where aenomic instabilitv
is present throuahout the mucosa leadina to a
aeneralised increased risk of malianant
transformation. Kuribavashi et al’?> found a
recurrence rate of 15.1% and a malianant
transformation rate of 1.9% after suraical
excision. The dearee of dvsplasia was not
correlated to malignant transformation’2,
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Izazovi u leCenju leukoplakije

Jedan od glavnih faktora koii uti¢u na
lecenie leukoplakiie ie nedostatak znania o
prirodnoi istoriii bolesti uprkos oaromnoi
koli¢ini obiavlienih  podataka. Neke
leukoplakiie ¢e ostati stati¢ne godinama. neke
¢e se povuci nakon prestanka navika, dok ¢e se
neke od  nedisplasticnih  leukoplakiia
transformisati u maliane leziie**. Druai izazov
ie koncent .kancerizaciie polia“  koii
podrazumeva da zdrava sluzokoza kod
paciienata sa potenciialno malienim i
malignim lezilama takode moze imati
displastiéne promene. Upotreba vitalnog
boienia moze pomo¢i u identifikaciji takvih
podrugja®,

Zakljucak

_ Leuko_plakii_a ie oralna_ Dotenciialnq
maliana leziia koiu treba pravilno prealedati

ijer ima velike Sanse za malignu
transformaciiu. Lekar bi trebalo da ima
temelino znanie o klini¢koi diiagnozi.

razli¢itim metodama ispitivania i terapiiskim
protokolima koii ¢e obezbediti leéenie leziie,
koia bi trebalo da se zavr$§i obnavlianiem
normalne zdrave sluzokoze. Prestanak
Stetnih navika putem savetovanie vazan ie
deo lecCenia leukoplakiie.  Dugotraino
pracenie neophodno ie u svim slu¢aievima
oralne leukoplakije, ¢ak i nakon hirurske
ekscizije.

Konflikt interesa: Nema
Finansijske podrske: Nema
Zahvalnice: Nema
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Other chemoprevention agents

These include  cyclooxygenase-2
(COX2) _inhibitors like celecoxib and
ketorolac’®™*; green tea polyphenols like
epigallocatevhin-3-gallate (EGCG)’®; p53-
targeted agents using modified adenovirus’®;
thiazolidinediones such as pioglitazone’,
and EGFR inhibitors with variable results®,

Challenges in the management of
leukoplakia

One of the major factors affecting the
management of leukoplakia is the absence of
knowledge regarding the natural history of
the disease despite the huge amount of
published data. Some leukoplakias will
remain static for years, few will regress after
stoppage of habit while few non-dysplastic
leukoplakias will transform into malignant
lesions®. Another challenge is the concept of
‘field cancerisation’ which implies that
healthy-appearing mucosa in patients with
potentially malignant and malignant lesions,
may also present with dysplastic changes.
The use of vital staining, can help identify
such areas®,

Conclusion

Leukoplakia is an oral potentially
malignant lesionwhich should be screened
properly as it has a high chance of malignant
transformation. The clinician should have a
thorough  knowledge about the clinical
diagnosis, the various investigativeand
managementprotocols which will ensure the
resolution of lesion followed by the restoration
of normal healthy mucosa. Cessation of
adverse habits through habit counselling is an
important part of the management in
leukoplakia. Long-term follow up Is essential
in all cases of oral leukoplakia even after
surgical excision.
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SaZetak

Uvod: Fotografija igra veoma vaznu ulogu u interakciji sa
pacijentom. Defekti koji nisu lako wocljivi pacijentu postace
ocigledni na fotografijama. Stoga, dentalna fotografija omogucava
pacijentu da vidi stanje svoje usne duplje i da se osmehne sa istom
percepcijom, kakvu ima stomatolog. Upotreba dentalne fotografije
znacajna je u dokumentaciji, ali i u mnogim drugim segmentima,
kao sto su drustveni, mediji ili marketing.

Zakljuéak: Upotreba odgovarajuéih uredaja i dodatne opreme
poboljsava rezultat dentalne fotografije. Ovaj informativni ¢lanak
daje pregled vaznosti dokumentacije, upotrebe digitalnih kamera i
raznih intraoralnih dodataka, koji mogu pomoci klinicaru da
postigne najbolje rezultate.

Kljuéne reci: dentalna fotografija, DSLR fotoaparat, dokumentacija
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Abstract

Introduction: Photographs are fundamental in interacting with
patients. Defects that are not readily noticeable to the patient will
be obvious in still pictures. Thus, dental photography permits the
patient to visualize their oral condition and smile with the same
perception as the dentist. The use of dental photography is for
documentation and many more other purposes like social media or
marketing.

Conclusion: The use of proper devices and additional accessories
enhances the outcome of dental photography. This informative
article gives the overview of importance of documentation, use of
digital cameras and various intraoral accessories which can help
the clinician to obtain the best results.

Key words: dental photography, DSLR camera, documentation
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Uvod

Fotografija je nauka 1 umetnost
dokumentovanja slika. Dentalna fotografija je
deo fotografije kao celine i ima svoju primenu
U  naprednoj  stomatologiji.  Trenutno,
tehnoloski napredak omogucio je stomato-
lozima da dentalnu fotografiju jednostavno
korlste u svojoj rutinskoj, stomatoloskoj
praksit. Od pocetka dljagnoze do poslednje
faze postoperativne pretrage i Cuvanja zapisa,
slikovna dokumentacija igra vitalnu ulogu za
svakog klinickog stomatologa. Sa pojavom
digitalne tehnologije, slikanje je postalo
jednostavnije i dostupnije.

Mnogi prakucarl tek treba da prihvate
ovu promenu i pocnu da dokumentuju SVOj
rutinski klini¢ki rad. Znanju se moze pristupiti
iz principa fotografije, pribora, osvetljenja,
podesaVanja naknadne obrade i svrhe njegove
upotrebe?.

Ovaj sazeti Clanak naglasava znacaj
upotrebe digitalne dentalne fotografije, zajedno
sa dodatnim intraoralnim priborom u opstoj
stomatoloskoj i/ili parodontalnoj praksi.

Upotreba fotografije u stomatologiji

Dentalna fotografija igra centralnu ulogu
u poboljSanju “licem u lice” 1 virtuelne brige o
pacijenatu u savremenoj opstoj stomatoloskoj
praksi. Od prve posete stomatologu do svake
naknadne kontrole nakon operacije, ovi
vizuelni otisci obezbedi¢e odgovarajuce
akreditive 1 za pacijente 1 za kliniCara. U
nastavku ¢e biti prikazana upotreba dentalne
fotografije u svakom koraku klinicke prakse.
1. Preoperativno:

a. dijagnoza;

b. planiranje tretmana;

c. edukacija pacijenata.
2. Operativno:

a. pracenje napretka snimanjem;

b. samokritika;

C. podudaranje nijansi;

d. komunikacija sa tehnikom;

e. dizajniranje osmeha;

f. interdisciplinarna komunikacija.
3. Postoperativno:

a. medicinsko-pravni dokaz;

b. evidencija;

c. istrazivanje/teza;

d. diskusije/prezentacije;

e. publikacije;

f. deljenje na drustvenoj mrezi;

g. stomatolosko osiguranje.

Introduction

Photography is a science and art of
documenting pictures. Dental photography is a
part of it and upholds an essential share in
advanced dentistry. Currently, technological
progress has made it simpler for the dentists to
employ it in their routine dental practice.
Since the beginning of diagnosis to the last
phase of postoperative investigation and
upholding records, pictorial documentation
plays a vital role for every clinical practitioner.
With the advent of digital technology, imaging
has become simpler and readily accessible.

Many practitioners are yet to embrace
this change and start documenting their routine
clinical work. The knowledge can be accessed
from the principles of  photography,
accessories, Ilghtlng, setups, post-processing
and purpose of its use.

This concise article highlights the
significance of using digital  dental
photography along with additional intra oral
accessories in a general dental and/or
periodontal practice.

Uses of photography in dentistry

Dental photography plays a central role
in enhancing face-to-face and virtual patient
care in contemporary general dental practice.
Right from the first dental visit to every post-
operative follow-up recall, these visual prints
will provide appropriate credentials for both
the patients and clinician. Following are the
uses of dental photography at every step of
clinical practice.

1. Preoperative

a. Diagnosis

b. Treatment planning

c. Patient education
2. Operative

a. Progress monitoring by recording step.

b. Self-criticism

¢. Shade matching

d. Lab communication

e. Smile designing

f. Interdisciplinary communication
3. Postoperative

a. Medicolegal proof

b. Record keeping

c. Research/Thesis

d. Discussions/Presentations

e. Publications

f. Sharing on social network

g. Dental insurance
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4. Drugo

a. poredenje preoperativnih ocekivanja 1
postoperativnih rezultata;

b. edukacija stomatoloSke pomo¢i;

c. odrzavanje stomatoloskih kurseva;

d. forenzicka odontologija.

Slicno svakoj stru¢noj inovaciji u
stomatologiji, odlicna obuka, kao i posvecena
praksa neophodni su elementi za efikasno
ukljucivanje fotografije kao svakodnevne
komponente postojece brige o pacijenatu.

Parodontologija je grana stomatologije
koja se bavi prouc¢avanjem potpornih struktura
zuba. Znacaj dokumentacije u parodontologiji
ogleda se u sledecem®:

1.  pracenju parodontalnih pregleda i
dijagnostike;

2.  manifestaciji etioloskih fakotra
ili faktora rizika;

3. objasnjenju gingivitisa, paro-
dontitisa, BOP, CAL i zahvacenosti
furkacije;

4. dokumentovanju akutnih paro-
dontalnih  stanja (apsces, nekrotizirajuci
ulcerozni parodontitis itd.);

5.  dokumentovanju najvaznijeg
klinickog parametra, tj. nivoa klinickog
pripoja (CAL) pre i posle tretmana, Koji
odreduje prognozu oboljenja;

6. snimanju zarastanje parodonta,
edukovanju 1 motivaciji pacijenta da odrzava
dobru orainu higijenu.

Opste smernice za klinicku fotografiju®:

1. Uvek imajte pri ruci foto-aparat i
dodatke;

2. postavite glavu pacijenta na naslon
za glavu;

3. visinu i ugao stomatoloske stolice
treba postaviti na pogodan nivo, tako da se
pozicioniranje kamere moZe lako omoguciti,

4. pacijent treba da ostane u lezeCem
poloZaju za nekoliko pristupa;

5. za pruzanje dobre dijagnosticke
informacije zubi treba da budu suvi;

6. za kontrolu vlage i povlacenje polja
predmeta 1 povrSine ogledala potraZite
pomoc¢ od saradnika;

7. kamera treba da stoji mirno dok
snimate fotografiju;

8. kako bi se smanjio uticaj tokom
operacije, vezbati fotografske vestine.

Pribor koji se koristi u intraoralnoj
fotografiji®4:
1. Retraktor obraza

Kada je re¢ o dobroj intraoralnoj

fotografiji, znaCajan doprinos  boljem
rezultatu imaju retraktori obraza.
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4. Others ) )

a. Comparing preoperative and post-
operative results

b. Educating dental assistance

¢. Conducting dental courses

d. Forensic odontology

Similar to all innovative expertise in
dentistry, excellent training as well as
dedicated practice are indispensable elements
for the effective incorporation of photography
as an everyday constituent of existing patient
care.

Periodontology is a branch of dentistry
which deals with supporting structures of the
tooth. The importance of documentation in
Periodontology is as follows®:

1. To accompany
examination and diagnosis

2. Manifestation of etiological or risk
factors

3. Explanation of
periodontitis, BOP, CAL,
Involvement

4. Documenting acute periodontal
conditions (Abscess, Necrotizing ulcerative
periodontitis etc )

5. Documenting the most important
clinical parameter, i.e, clinical attachment
levels (CAL) pre and post treatment which
determines the prognosis of the case.

6. Record periodontal healing; thereby
educating and motivating the patient to
maintain good oral hygiene.

periodontal

gingivitis,
and furcation

General clinical

photographyg_ gUIdellnes fOr

1. Always have camera apparatus and
supplements handy.

2. Stabilize the patient’s head on the
headrest.

3. Height and the angle of the dental
chair should be set at a comfortable level so
that camera positioning can be easily enabled.

4. The patient should remain in supine
position for several views.

5. To enhance the
information teeth should be dry.

6. For moisture control and retraction
of the subject field and the mirror surface take
help from an assistant.

7. The camera should be held steady
while taking the photo.

8. To reduce the influence during
surgery time, practice photographic skills.

diagnostic

Accessories to be used in intraoral
photography?*:
1. Cheek Retractor

For the intraoral photography, cheek
retractors have a greater contribution to the
outcome.
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Koriste se za uvlacenje usne, labijalne i
bukalne sluzokoze iz vidnog polja zbog cega
velika koli¢ina svetlosti moze ué¢i u usnu
duplju i1 poboljsati vidljivost. Osim toga,
retraktori eliminiSu razliCite strukture mekog
tkiva iz oblasti interesovanja. Retraktori
obraza izradeni su od prozirne plastike ili
metala i imaju jednostruki ili dvokraki kraj.
Predlazu se plasti¢ni retraktori, jer su manje
primetljivi na slikama.

2. Intraoralna ogledala

Intraoralna ogledala su od
neprocenjivog znacaja, kada se snimaju
fotografije okluzalne i bukalne regije jer
direktno snimanje ovih regija nije moguce.
Dostupna su u razli¢itim veli¢inama.
Osnovni set ukljuc¢uje okluzalna i bukalna
ogledala. Intraoralna ogledala korisha su za
fotografisanje tesko dostupnih podrucja i1
predstavljaju reflektovane slike. Da biste
izbegli zamagljivanje ogledala, zagrejte
ogledalo u vodenom kupatilu ili zatrazite od
pomoénika da lagano izduva vazduh
trosmernim Spricem preko ogledala. Kako bi
se pojednostavilo bukalno i okluzalno
snimanje, ogledala su dostupna i sa ru¢kama.
Koris¢enje  ogledala pomaze da se
verovatnoca vidljivosti prstiju na
fotografijama svede na najmanju mogucu
meru. Da bi se reflektujuce povrSine zastitile
od mogucih ostecenja, strogo se nalaze da se
ogledala  pokriju  pojedina¢no  tokom
sterilizacije, a ne da se direktno mesaju sa
drugim instrumentima.

3. Drugi pribor za intraoralno fotografisanje:

. Trake od gaze;

. Stomatoloska ogledala;

. Plasticne  kaSike za  jednokratnu
upotrebu;

. Plasti¢ne lopatice;

Predlaze se DRJS kamera (digitalna
refleksna kamera sa jednim socivom) za
snimanje visokog kvaliteta, predvidljive,
efikasne 1 prijatne klinicke fotografije tokom
operacije (Slika 1,2 i 3).

They are used for the retraction of the lips,
labial, and buccal mucosa from the field of
view, because of which greatest amount of
light can enter the oral cavity and enhance
the visibility. Moreover, retractors eliminate
various soft tissue structures from the area of
interest. Cheek retractors are available in
clear plastic or metal and are either single- or
double-ended.  Plastic  retractors  are
suggested because it is less noticeable in
images.

2. Intraoral Mirrors

Intraoral mirrors are in-valuable when
taking occlusal- and buccal-view photos as
capturing these pictures from direct view is
not possible with the photographic angle.
They are available in various sizes. A basic
set includes occlusal and buccal mirrors.
Intraoral mirrors are useful for taking
pictures in the areas that are difficult to
access and they present reflected images. To
avoid fogging of the mirror, warm the mirror
in a water bath, or request an assistant to
blow air gently using three-way syringe
across the mirror. To simplify buccal and
occlusal imaging, mirrors are available with
handles too. Use of mirrors help to minimize
the probability of fingers being shown in the
photos. To shield the reflective surfaces from
possible harm, it is firmly instructed to cover
the mirrors individually for sterilization
purposes, and not mix them with other
Instruments.

3. Other
Photography:

Accessories for Intraoral

Gauze strips

Dental mirrors

Disposable plastic spoons.

Plastic spatulas

A DSLR (Digital Single Lens
Interchangeable Reflex mirror system) camera
is suggested to take high quality, predictable,
effective, and pleasant clinical photography
during surgery (Image 1, 2 and 3).
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Uporedna vizuelna procena slika snimljenih DRJS kamerom i kamerom mobilnog telefona

Comparative visual assessment of images taken by DSLR camera and camera of mobile
phone

DRJS fotografija Fotografija telefona sa kamerom
DSLR Photo Camera Phone Photo

Slika 1: Procena mukogingivalnog nabora
Image 1: Assessment of mucogingival fold

DRJS fotografija Fotografija telefonskom kamerom
DSLR Photo Camera Phone Photo

Slika 2: Evaluacija roze i bele estetike
Image 2: Evaluation of pink and white aesthetics

DJRS fotografija Fotografija telefona sa kamerom
DSLR Photo Camera Phone Photo
Slika 3: Procena biotipa gingive
Image 3: Assessment of gingival biotype
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Prednosti DJLR fotoaparata za
klini¢ku fotografiju®:

1. Konstantan kvalitet slike;

2. moguénost da se trenutno i bez
napora fokusira na odredeno vidno polje

3. ocekivana ekspozicija, uvecanje i
boja;

4. nema izoblicenja slike;

5. standardizovani pogledl dozvoljavaju
precizne konsultacije sa pacijentima i
stomatoloskim stru¢njacima drugih oblasti.

Nedostaci kompaktnih fotoaparata i
telefona sa  kamerama za  klinicku
fotografiju?:

1. Ovi fotoaparati nisu namenjeni za
odredene fotografije 1zbliza;

2. slike snimljene kamerom telefona
nisu visokog kvaliteta, jer nisu namenske
kamere;

3. izazov je stalno se fokusirati na
zube;

4. nedovoljna ekspozicija je
uobiCajena, jer postoji ograniCena koli¢ina
svetlosti intraoralno 1 veoma ograni¢ena
svetlost dospe¢e do senzora male kamere, a
slike mogu biti previse tamne kako bi se na
osnovu njih postavila dijagnoza;

5. sencenje je uobiCajeno, zbog
ugradenog poloZaja blica;

6. neadekvatno uvecanje;

7. losa  reprodukcija  boja  je
uobicajena;

8. distorzija je uobicajena;

9. povecanje postavke ekspozicije

kamere moze da preeksponira slike (previse
svetle kako bi se na osnovu njih uspostavila
dijagnozu);

10. bo¢ne zube je tesko dugotrajno
fotografisati 1 moze zahtevati dodatno
osvetljenje.

Advantages of DSLR cameras for
clinical photography?

1. Constantly high-quality images

2. Capability to focus instantly and
effortlessly on the exact field of view

3. Expectable exposure, magnification,
and colour

4. No image distortion

5. Standardized views permit precise
consultation with patients and other dental
professionals

Disadvantages of compact cameras and
camera phones for clinical photography?

1. These cameras are not intended for
specified close-up photography

2. Images taken by camera phones are
not high quality because they are not
dedicated cameras

3. It is challenging to focus on the
teeth constantly

4. Underexposure is common as there
is restricted amount of light intraorally and
very limited light will reach the small camera
sensor and images may be too dark to be
diagnosed

5. Shadowing is the common because
of in-built flash position

6. Inconsistent magnification

7. Poor  colour reproduction s
common

8. Distortion is common

9. Increasing the camera’s exposure
setting may over-expose images (too bright
for diagnosis)

10. Posterior teeth are difficult and
time-consuming to photograph and may
require additional lighting.
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Zakljucak

Intraoralna fotografija igra veoma vaznu
ulogu u interakciji sa pacijentom u vezi sa
njihovim statusom zuba. Ovaj kratak pregled
daje informacije klinicaru o neophodnosti
dentalne fotografije u opstoj stomatoloskoj 1/ili
parodontalnoj praksi. Izbor najpogodnije
kamere za ekstraoralnu ili Intraoralnu
fotografiju zahteva obuku u oblasti digitalne
fotografije. Trenutno je digitalna refleksna
kamera sa jednim sofivom (DRJS kamera)
najprikladniji sistem izbora za stomatolosku
fotografiju, koji se moze koristiti za dijagnozu
1 planiranje  leCenja, = dokumentaciju,
objavljivanje u cCasopisima, koriS¢enje na
drustvenim mrezama itd. Uvodenje fotografske
obuke u nastavni plan i program bice korisno
za sve koji se bave stomatologijom.

Konflikt interesa: Nema
Finansijske podrike: Nema
Zahvalnice: Nema

Conclusion

Intraoral photography is a vital source
of communication with patients regarding
their dental status. This concise overview
informs a clinician regarding the necessities
of dental photography in a general dental
and/or periodontal practice. The choice of
the most suitable camera for extraoral or
intraoral photography requires advanced
training in digital photography. Currently,
the digital single lens reflex (DSLR) camera
is the most appropriate system of choice for
dental photography which can be used for
diagnosis  and treatment  planning,
documentation journal publication, use of
social media etc. Introducing photographic
training within the curriculum will be
beneficial topic for all pursuing dentistry.

Conflict of Interest: Nil
Financial Support: Nil
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UPUTSTVA AUTORIMA

Acta Stomatologica Naissi je nau¢ni Casopis Klinike za dentalnu medicinu,
Medicinskog fakulteta Univerziteta u Nisu, koji publikuje radove iz svih oblasti
stomatologije i srodnih medicinskih grana.

Ljubazno molimo autore da pazljivo procitaju sledece informacije o pripremi rada
i podnoSenju istog za Stampanje. Radovi koji nisu napisani u skladu sa ovim instrukcijama
bi¢e vraceni autorima sa zahtevom da isprave korekcije pre slanja istog na recenziju.
Odbijeni radovi se ne vra¢aju sem slika.

UREPIVACKA POLITIKA

Casopis publikuje uvodnik, originalne nauéne ili struéne radove, klinicki
relevantne studije, preglede, prikaz slu¢aja, preliminarna saopstenja, tehnicke inovacije,
pisma uredniku, ¢lanke iz moderne literature, izvestaj o knjigama, novosti i izvestaje sa
nacionalnih i internacionalnih kongresa, simpozijuma i ostalih aktuelnih sastanaka, koji
nisu prethodno publikovani ili predati za publikovanje na nekom drugom mestu. Svi
primljeni radovi bice recenzirani od dva anonimna recenzenta, i kada je to potrebno od
statistiGara. Autori ¢e biti obaveSteni o prijemu, odbijanju, ili potrebnoj reviziji za
najkasnije 6 nedelja od podnosenja rada. Radovi se ne placaju.

JEZIK

Svi predati radovi za Stampanje moraju biti napisani na srpskom i engleskom
jeziku. Apstrakti treba da budu pripremljeni pored srpskog i na preciznom i gramaticki
ispravnom engleskom jeziku (US engleski stil) (videti nize). Izbegavati koris¢enje latinskih
izraza; ako su potrebni staviti ih u zagrade.

ETIKA

Kada se radi o eksperimentima na humanom materijalu ili pacijentima, ukazati da
li je primenjeni postupak u skladu sa eti¢kim standardima odgovornog komiteta za ljudske
eksperimente ili sa Deklaracijom iz Helsinkija (1964, amandmani iz 1975 i 1983) Svetske
medicinske asocijacije.

GENERALNE INSTRUKCIJE

PRIPREMA RADA

Radovi treba da budu napisani na A4 formatu sa duplim proredom, obezbedujuci
25 mm margine. Samo jedna kopija rada treba da sadrzi prezime i prvo slovo autorovog
imena u gornjem desnom uglu. Broj stranica rada pocinje sa naslovnom stranom kao strana
1 i nastavlja se sa redanjem.

NASLOVNA STRANA

Gornji deo naslovne strane treba da sadrzi: a) puni naslov rada (velikim slovima),
b) puna imena (prvo ime, srednje slovo ako je primenljivo i poslednje ime) svih autora bez
akademskih titula, ¢) nazivi institucija i d) radni naslov od ne vise od 10 re¢i. Na dnu
naslovne strane molimo da ukaZete na ime autora odgovornog za korespondenciju, sa
akademskim zvanjem, postanskom adresom, telefonskim i fax brojevima i E-mail adresom.

Sledeca strana pocinje samo sa naslovom, i dalje se nastavlja sa tekstom. Tekst
treba da bude podeljen u delove sa naslovima: uvod, pacijenti/materijal i metod rada,
rezultati, diskusija, zakljuéci, zahvalnost i literatura. Za tabele, figure (slike) i legende vidi
deo Tabele i Figure.

Pozeljno je da se koriste reci prikladne za indeksiranje i pretrazivanje. Ako takvih
re¢i nema u naslovu, poZeljno je da se naslovu doda podnaslov.

Ako je ¢lanak u prethodnoj verziji bio izlozen na skupu u vidu usmenog saopstenja
(pod istim ili sliénim naslovom) podatak o tome treba da bude naveden u posebnoj
napomeni pri dnu prve strane ¢lanka.

APSTRAKT 7 KLJUCNE RECI

Originalni radovi moraju da sadrZe strukturni apstrakt od 250 reci, podeljenih na
sledeca 4 paragrafa:

Uvod: opisuje problem o kome se radi u radu

Materijali i metode: opisuje kako je istraZivanje sprovedeno

Rezultati: opisuje primarno rezultate

Zakljucak(ci): saopstenje autora o zaklju¢cima proisteklim iz rezultata, i implicira
njihovu klini¢ku primenljivost.

Strukturni apstrakti nisu potrebni kod uvodnika i pisma. Ispod apstrakta stoje
klju¢ne reci i to tri do pet. Kljuéne re¢i mogu biti uzete samo iz Medical Subjects Headings
(MeSH).

Apstrakt treba da bude preveden i na engleski jezik (US style), sa naslovom,
imenima autora, institucija i klju¢nim recima.

Za pisanje radova u formi prikaza slu¢aja, treba uraditi strukturirani apstrakt, na
slede¢i nadin:

Osnova problema: ( opisati problem ili pojavu u nekoliko re¢enica ),

Metode rada: (opisati kako je obraden i dijagnostikovan pacijent i koja bolest ili
poremecaj je u pitanju),

Rezultati: (opisati rezultate rada i krajnji ishod),

Zakljucak: (1-3 recenice koja moze da sluzi i kao opis celog postupka koji je raden
i napisan u radu).

TABELE | FIGURE

Svaka tabela sa jasnim naslovom na srpskom i engleskom treba da bude otkucana
sa duplim proredom na odvojenom papiru. ObeleZiti brojevima tabele jednu za drugom
kako nailaze posle prvog navodenja u tekstu (obeleZavaju se arapskim brojevima). Dati
svakoj kolumni kratko ili skraceno zaglavlje. Staviti objasnjenja u legendama svih
nestandardnih skracenica koris¢enih u tabeli. Za jedinice i merenja vidi odeljak niZe. Ne
koristiti unutra$nje horizontalne i vertikalne linije. Staviti sve tabele na kraju vaseg fajla.
Uvek odvojiti posebne kolumne upotrebom tabulatora, a ne upotrebom razmaknice, tabele
moraju biti u tekst formatu.

Linijski prikazani dijagrami i ilustracije (fotografije, fotomikrografije itd.), trebaju
biti osmisljene kao figure. Oni takode treba da budu smesteni na odvojenom listu papira i
numerisani jedan za drugim arapskim brojevima u saglasnosti sa prvim koji je citiran u
tekstu. Figure treba da budu profesionalno nacrtane i fotografisane. Svaka figura treba da
bude etiketirana pozadi ukazujuci broj figure, prezime i prvo slovo imena autora, i vrh
figure. Fotografije treba da se daju u dva primerka. Kolor fotografije ce se Stampati samo u
dogovoru sa urednikom ili ako autor sam snosi troskove. Fotomikrografije moraju imati
obelezenu unutrasnju razmeru, i simbole, i strelice ili slova treba da su u kontrastu sa
pozadinom. Na fotografijama pacijenata mora se sakriti identitet, osim ako se pacijenti u
pismenoj formi sloze sa objavljivanjem njihovih fotografija sa identitetom. Ukoliko ste
pozajmili ili ve¢ publikovali negde fotografije prilozite i pismenu dozvolu za
reprodukovanje. Naslovi i detaljna objasnjenja fotografija treba da budu data u legendama.
Ako su kori§¢eni simboli, strelice, brojevi ili slova za identifikaciju delova slike objasniti
svaku jasno u legendi.

ZAHVALNOSTI

Priznanja i zahvalnosti prethode literaturi specificiraju¢i generalnu podrsku kao i
odeljenje i ime Sefa odeljenja, priznanja tehni¢koj pomoci i kona¢no finansijskoj i
materijalnoj pomo¢i. Navesti naziv i broj projekta, odnosno naziv programa u okviru koga
je nastao ¢lanak i naziv institucije koja je finansirala projekat, u posebnoj napomeni pridnu
prve strane ¢lanka.

LITERATURA

Autori su odgovorni za ta¢nost literaturnih podataka. Reference treba da budu na
posebnom listu i delu odmah iza teksta. Samo reference bitne za studiju mogu biti citirane.
Kada je citiranje literature neophodno primeniti Vankuver stil. Na posebnom listu se
navode citati referenci koji su oznaCeni rednim brojevima po redosledu u kome se
pojavljuju u tekstu i svaki citat odgovara brojevima koji sadrzi navedenu referencu. Primeri
ta¢nih oblika referenci :

RADOVI U CASOPISIMA

1. Standardni ¢lanak u ¢asopisu (lista svih autora, ali ako je broj ve¢i od Sest citirati
tri i dodati et al): Glass DA, Mellonig JT, Towle HJ. Histologic evaluation of bone inductive
proteins complexed with coralline hydroxyapatite in an extraskeletal site of the rat. J
Periodontol 1989; 60:121-125.

2. Organizacija kao autor: Federation Dentaire Internationale. Technical Report
No. 28. Guidelines for antibiotic prophylaxis of infective endocarditis for dental patients
with cardiovascular disease. Int Dent J 1987;37:235.

3. Nije dat autor: Coffee drinking and cancer of the pancreas (editorial).BMJ
1981;283:628.

4. Volumen sa suplementom: Magni R, Rossoni G, Berti R, BN52021 protect
guinea pig from heart anaohylaxis. Pharmacol Res Commun 1988; 20 Suppl 5:75-8.

Knjige ili druge monografije

5. Li¢ni autor (i): Tullman JJ, Redding SW. Systemic Disease in Dental Treatment.

St.Louis: The CV Mosby Company;1983:1-5.

6. Poglavlje u knjizi: Rees TD. Dental management of the medically compromised
patient. In: McDonald RE, Hurt WC,Gilmore HW, Middleton RA, eds.Current Therapy in
Dentistry, vol.7. St. Louis: The CV Mosby Company; 1980:3-7.

7. Disertacije i teze: Teerakapong A. Langerhans Cells in human periodontally
healthy and diseased gingiva. (Thesis). Houston, TX: University of Texas; 1987.92 p.

Ostali publikovani materijal

8. Novinski ¢lanak: Shaffer RA.Advances in chemistry are starting to unlock
mysteries of the brain. The Washington Post 1989 Ang 7; Sect. A:2 (col. 5).

Reference-elektronski citati

9. On line ¢asopisi bez podataka o volumenu i strani. Berlin JA , Antman EM.
Advantages and limitations of metaanalytic regressions of clinical trials data. Online J Curr
Clin Trials (serial online). June 4;doc 134. Accessed July 20, 2000.

10. Online ¢asopisi sa podacima o volumenu i strani. Fowler EB, Breault LG.
Ridge augmentation with a folded acellular dermal matrix allograft: A case Report. J
Contemp Dent Pract (serial online). 2001;2(3):31-40. Available from: Procter&Gamble
Company, Cincinnat, OH. Accessed December 15, 2001.

11. World Wide Web.Centers for Disease Control and Prevention. Preventing
emerging infectious diseases: Addressing the problem of antimicrobial resistance.
Auvailable at: http://www.cdc.gov/ncidod/emergplan/antiresist/. Accessed November 5,
2001.

JEDINICE MERE

Sva merenja treba da budu izrazena u terminima Internacionalnog Sistema
Jedinica (Si).

SKRACENICE | SIMBOLI

Ako se koriste nestandardne skracenice potrebno je prilikom prvog koris¢enja
celog izraza u tekstu dati njegov puni naziv, a zatim u daljem tekstu koristiti skra¢enicu.
Nazivi simptoma, znakova i bolesti, kao i anatomski i histoloski detalji ne mogu se
skragivati.

OFFPRINTS

Korespondiraju¢i autori svih tipova radova izuzev pisama, novosti i pregleda
knjiga primice 1 broj asopisa oslobodena placanja.

SIMBOLI ZA OZNACAVANJE (FUSNOTE)

Mogu se koristiti samo za identifikaciju zaposljenja autora, za obja$njenje simbola
u tabelama i ilustracijama itd. Koristite sledece fusnote: *,&, #,**, itd.

PREDAVANJE RADOVA

Poslati 3 kopije rada i elektronsku verziju (CD-ROM, E-mail). Kopije rada i sav
sadrzaj treba spakovati u tvrdu kovertu kako bi se sprecilo ostecenje za vreme postanskog
saobracaja. Radovi moraju biti potkrepljeni sa zatvorenim pismom potpisanim od svih
autora. Ono mora da sadrzi: a) izjavu da je rad procitan i odobren od svih autora; b)
informaciju o prethodnoj ili dupliciranoj publikaciji ili davanju rada na drugom mestu ili
nekog njenog dela ranije; c) izjavu o finansijskim ili drugim vezama koje mogu dovesti do
sukoba interesa; d) ime, adresu i broj telefona autora za korespondenciju koji je odgovoran
za komunikaciju i korespondenciju; e) izjavu da su klini¢ka i eksperimentalna istraZivanja
sprovedena u skladu sa institucijskim eti¢kim komitetom ili sa Helsinskom deklaracijom.
Sem ovoga, pismo treba da sadrzi i obavestenje o vrsti rada i da i autori placaju ekstra cenu
za kolor reprodukcije.

Radovi se mogu poslati na slede¢u adresu:

Acta Stomatologica Naissi

Sekretari: Asist. Simona Stojanovi¢, Mr. sci dr Milo§ Tijani¢

Klinika za Stomatologiju

Bul. Zorana Pindica 52

18000 Nis, Srbija

E-mail: tarana.simona@gmail.com, tijanicm@yahoo.com

Predavanje materijala direktno uredniku ili bilo kom ¢lanu uredivackog odbora
otezace 1 oduzice proces recenzije i prijema rada za Stampanje.

TEHNICKE INSTRUKCILJE ZA ELEKTRONSKO SLANJE RADOVA

Skladistenje informacije: CD-ROM u Windows XP ili vec¢i format. Software:
radovi na disku treba da budu u Word-u za Windows. Etiketa: Napisite prvo ime autora na
nalepnici CD-a, zajedno sa imenom i verzijom kori§¢enog word procesora. Oznaciti sve
CD sadrzajem figura, dijagrama itd, sa imenom prvog autora, imenom fajla, formatom i
sabijenim $emama ako su kori¢eni. Fajlovi: priloziti tekst i tabele svakog rada kao
pojedinacni fajl, ali stavite sve figure, grafikone itd., u odvojenim fajlovima. Dozvoljeni
graficki formati su EPS i TIF. Veli¢ina figura treba da bude 8,5 cm ili 18,0 cm u rezoluciji
od minimalno 300 dpi. Molimo Vas da posaljete originalne fotografije, ne 3aljite foto-
kopije. Format: unosite svoj tekst besprekidno, samo umetnuti hard return na kraju
paragrafa ili poglavlja, podnaslova, lista itd. Ne upotrebljavajte softwareski plan stranica.
Molimo Vas da koristite Times New Roman 12 font za Word za Windows. Neku rec¢ ili
frazu u tekstu koju zelite da izdvojite oznagite kroz rad u italic pismu. Boldirajte ono §to se
koristi uzastopno u tekstu za odredene matematicke simbole, na primer, vektori. Molimo
da proverite disk na virus i verifikujte da on sadrzi ispravan fajl.

PODNOSENIE REVIDIRANIH CLANAKA

Autori mogu predati svoje revidirane radove ukljucujuéi tabele i figure na CD-u
sa PC ili Mac fajlom. Vratiti revidirane radove sa celokupnim materijalom na istu adresu
sekretarijat.
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INSTRUCTIONS TO AUTHORS

Acta Stomatologica Naissi is a scientific journal of the University of Ni§, Faculty
of Medicine and Clinic of Dental Medicine, which publishes articles relevant to the science
and practice of Dentistry in general and related areas.

Please read carefully the following instructions to authors prior to manuscript
preparation and submission. Papers which are not prepared according to the propositions
and instructions will be returned to authors for corrections before forwarding them to
reviewers. In case of unacceptable articles only illustrations will be returned.

EDITORIAL POLICY

Acta Stomatologica Naissi publishes editorials, original scientific or clinical
articles, review articles, preliminary reports, case reports, technical innovations, letters to
the editor, articles from up-to-date literature, book reviews, reports and presentations from
national and international congresses and symposiums which have not been previously
submitted for publication elsewhere. All submitted articles will be reviewed by at least 2
reviewers, and when appropriate, by a statistical reviewer. Authors will be notified of
acceptance, rejection, or need for revision within 6 weeks of submission. Articles are not
paid for.

LANGUAGE

All submitted articles should be written in bilingual (Serbian and English)
language. Abstracts should be written in Serbian and precise and grammatically correct
English language, preferably US English. Avoid using Latin terms; however if necessary,
put them in parentheses.

ETHICS

When reporting experiments on human subjects, indicate whether the procedures
followed were in accordance with the ethical standards of the responsible committee on
human experimentation (institutional or regional) or with the Helsinki Declaration (1964,
amended in 1975 and 1983) ofthe World Medical Association.

GENERAL INSTRUCTIONS

PREPARATION

Atrticles should be written on A4 white bond paper size (21x29.5cm) on one side
of the paper only, and double-spaced (including illustration legends and references)
providing 25 mm ample margins all around. Only one copy of the manuscript should
contain the surname and the author's first name initial in the upper right corner. Manuscripts
should be organized as follows: Title Page, Abstract and Key words, Introduction,
Patients/Materials and Methods, Results, Discussion, Conclusions, Acknowledgments,
References, Figure Legends, Tables, Figures. Title page is numbered as page 1, and all
other pages should be numbered conse-quently.

TITLE PAGE

The title page should contain: a) the full title of the article (in upper case); b) first
name, middle initial, and last name of each author without the academic degree; c) name of
department and institutional affiliation for each author; d) running title of no more than 10
characters. At the bottom of the page, please indicate the name, academic degree and
address (including E-mail, telephone and fax number) of the author responsible for
correspondence.

It is recommendable to use the words appropriate for indexing and searching. If
there are not such words in the title, then subtitle should be added.

If the article in the previous version has been orally exposed (under the same or
similar title), such information should be separately noted at the bottom of the first page
ofthe article.

Abstract and Key words

All original abstracts should be submitted with a structured abstract, consisting of
no more than 250 words, and the following 4 paragraphs:

Background: Describes the problem being addressed.

Material and Methods: Describes how the study was performed.

Results: Describes the primary results.

Conclusion: Reports what authors have concluded from these results, and notes
their clinical implications.

Key words: A maximum of 5 key words drawn from MeSH documentation.
Abstract should be translated into English (US style), with the title, name(s) of author(s),
institutional affiliation and key words.

To write papers in the form of a case report, a structured abstract should be done,
as follows:

Basis of the problem: (describe the problem or occurrence in a few sentences),

Methods of work: (describe how the patient was treated and diagnosed and which
disease or disorder is in question),

Results: (describe the results of the work and the final outcome),

Conclusion: (1-3 sentences that can also serve as a description of the whole
procedure that was done and written in the paper).

To write papers in the form of a case report, a structured abstract should be done,
as follows:

Basis of the problem: (describe the problem or occurrence in a few sentences),

Methods of work: (describe how the patient was treated and diagnosed and which
disease or disorder is in question),

Results: (describe the results of the work and the final outcome),

Conclusion: (1-3 sentences that can also serve as a description of the whole
procedure that was done and written in the paper).

TABLES AND FIGURES

Each table with a brief title (on Serbian and English) should be typed double-
spaced on a separate sheet of paper. Number tables consecutively (with Arabic numbers) in
the order of their first citation in the text. Give each column a short or abbreviated heading.
Place explanations in legends of all nonstandard abbreviations which are used in table. For
units and measurements see paragraph below. Do not use internal horizontal and vertical
rules. Place all tables at the end of your file. Always separate the individual columns using
tabulators, not using space bar, i.e. tables must be in text format. Line drawings diagrams
and halftone illustrations (photographs, photomicrographs, etc.) should be designated as
figures. They should be listed on separate sheet and numbered consecutively with Arabic
numerals according to the order in which they have been first cited in the text. Figures
should be professionally drawn (not simply typewritten) and photographed. Each figure
should be labeled on its back indicated the number of the figure, last name and the first
letter of the author, and the topside of the figure. Photographs should be supplied in two
copies. Color photographs are published only in case if author himself bears expenses.
Photomicrographs must have internal scale markers, and symbols, arrows or letters should
contrast with the background. Photographs of patients must conceal their identity unless
patients approve the publishing of the photograph in written form. If you borrow or use
already published photographs please submit a written permission for reproduction.
Permission is not required for the documents in the public domain. Figures will not be
returned unless requested. Captions and detailed explanations of the figures should be given
in the legends. If symbols, arrows, numbers, or letters are used to identify parts of the figure
identity and explain each one clearly in the legend.
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REFERENCES

Authors are responsible for accuracy of literature data. References should be listed
in a separate section immediately following the text. Only references important for the study
should be cited. It is necessary to apply Vancouver style. Citations are numbered
consecutively in the order in which they appear in the text and each citation corresponds to
a numbered reference containing publication information about the source cited in the
reference list at the end of the publication. Examples of references are given bellow:

Journals:

1. Standard journal reference. (Note: list all authors if six or less; when seven or
more, list only first three and add et al): Glass DA, Mellonig JT, Towle HJ. Histologic
evaluation of bone inductive proteins complexed with coralline hydroxyapatite in an
extraskeletal site of the rat. J Periodontol 1989;60:121-125.

2. Corporate author: Federation Dentaire Internationale. Technical Report No.28.
Guidelines for antibiotic prophylaxis of infective endocarditis for dental patients with
cardiovascular disease. Int Dent J 1987;37:235.

3. No author given: Coffee drinking and cancer of the pancreas (editorial). BMJ
1981;283:628.

4. Volume with supplement: Magni R, Rossoni G, Berti R, BN52021 protect
guinea pig from heart anaphylaxis. Pharmacol Res Commun 1988; 20 Suppl 5:75-8.

Books or other monographs:

5. Personal author(s): Tullman JJ, Redding SW. Systemic Disease in Dental
Treatment. St. Louis: The CV Mosby Company; 1983:1-5.

6. Chapter in a book: Rees TD. Dental management of the medically compromised
patient. In: McDonald RE, Hurt WC, Gilmore HW, Middleton RA, eds. Current Therapy
in Dentistry, vol. 7. St. Louis: The CV Mosby Company; 1980:3-7.

7. Dissertations and thesis: Teerakapong A. Langerhans Cells in human
periodontally healthy and diseased gingiva. (Thesis). Houston, TX: University of Texas;
1987.92 p.

Other published material:

8. Newspaper article: Shaffer RA.Advances in chemistry are starting to unlock
mysteries ofthe brain. The Washington Post 1989Ang 7; Sect.A:2 (col. 5).

References - electronic quotations:

9. Online journals without volume and page information. Berlin JA, Antman EM.
Advantages and limitations of metaanalytic regressions of clinical trials data. Online J Curr
Clin Trials (serial online). June 4; doc 134. Accessed July 20, 2000.

10. Online journals with volume and page information. Fowler EB, Breault LG.
Ridge augmentation with a folded acellular dermal matrix allograft: A case Report. J
Contemp Dent Pract (serial online). 2001;2(3):31-40. Available from: Procter&Gamble
Company, Cincinnat, OH. Accessed December 15, 2001.

11. World Wide Web.Centers for Disease Control and Prevention. Preventing
emerging infectious diseases: Addressing the problem of antimicrobial resistance.
Available at: http://www.cdc.gov/ncidod/emergplan/antiresist/. Accessed November 5,
2001.

UNITS OF MEASUREMENTS

All measurements should be reported in terms of the International System of Units
(sn

ABBREVIATIONS AND SYMBOLS

Avoid abbreviations in the text but whenever possible use standard abbreviations.
However, if nonstandard abbreviations are used, the full term of which and abbreviation
stands for should precede its first use in text. Names of symptoms, signs and diseases, as
well as anatomic and histologic characteristics cannot be abbreviated.

OFFPRINTS

The corresponding authors of all types of articles except letters, news and book
reviews will receive 1 offprint free of charge.

FOOTNOTES

Footnotes should be used only to identify author affiliation; to explain symbols in
tables and illustrations. Use the following symbols: #,f,*#,$ etc.

SUBMISSION OF MANUSCRIPTS

Send 3 hard copies of the article and its electronic version (diskette, CD-ROM, e-
mail). Copies of the articles and all enclosures should be enclosed in hard envelopes to
prevent damage during mail handling. Articles must be accompanied by a covering letter
signed by all authors. This must include: a) a statement that the article has been read and
approved by all authors b) information on prior or duplicate publication or submission
elsewhere any part of the work as defined earlier c) statement of financial or other
relationships which might lead to a conflict interest d) the name, address and telephone
number of the corresponding author who is responsible for communication and
correspondence, ) statement that clinical or experi-mental researches have been performed
in accordance with the institutional ethic committee or with Helsinki declaration. So, the
letter should contain information about the kind of article, and whether authors pay extra
cost for color reproductions.

Submission address:

Acta Stomatologica Naissi

Secretaries: Ass. Simona Stojanovi¢, Mr. Sci Dr Milos Tijani¢

Clinic of Dental Medicine Bul. Zorana Djindjica 52

18000 Ni3, Serbia

E-mail: tarana.simona@gmail.com , tijanicm@yahoo.com

Submitting materials directly to any other editor or member of editorial board will
delay the review process.

TECHNICAL MSTRUCTIONS FOR ELECTRONIC FILES

Storage medium: CD-ROM in Windows XP or higher format. Software: Articles
on disk should be in Word for Windows. Labels: Write the first authors name on the disk
label, along with the name and version of the word processor used. Label all CD containing
figures etc., with the first authors name , the file name, format and compression schemes
(if any) used. Files: Submit the text and tables of each article as a single file, but place all
figures, charts etc., in separate files. Allowed graphic formats are EPS and TIF. Size of the
figures should be either 8,5 cm or 18,0 cm in resolution of minimum 300 dpi. Please send
original photographs, do not send photocopies. Format: Input your text continuously, only
insert hard returns at the end of paragraphs or headings, subheadings lists, etc. Do not use
page layout software. Please use Times New Roman 12 font for Word for Windows. Any
words or phrases in the text that you wish to emphasize should be indicated throughout the
paper in italic script. Boldface type that should be used in the running text for certain
mathematical symbols, e.g. vectors. Note: Please virus check the disk and verify that it
contains the correct file.

SUBMITTING REVISED ARTICLES

Authors should submit their revised articles, including table and figure legends, on
a CD using a PC-or Mac-based file. Return the revised article and accompanying materials
to the address of secretariat.
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