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EFEKAT KAZEIN FOSFOPEPTID-AMORFNOG KALCIJUM
FOSFATA (CPP-ACP) NA DEMINERALIZACIJU GLEDI
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Rezime

Uvod Ortodontski tretman ima brojne prednosti, ukljucujuci i
poboljsanje dentalne i facijalne estetike kod pacijenata.

Cilj Cilj rada bio je da se evaluiraju in vitro efekti kazein fosfopeptid-
amorfnog kalcijum fosfata (CPP-ACP), sredstva za lokalnu aplikaciju,
koje smanjuje demineralizaciju gledi oko ortodontskih aparata.
Materijal i metode Ispitivanje je obuhvatilo 60 zdravih ekstrahiranih
premolara koji nisu imali nikakve klinicke znake demineralizacije. Svi
zubi podeljeni su u tri grupe: jedna kontrolna (20 zuba) i dve ispitivane
grupe (40 zuba). Zubi (40) su bili podeljeni u 2 grupe prema periodu
pracenja — jedna nakon mesec dana, a druga nakon 6 meseci. Zubi su
potom premazivani gelom — GC Tooth Mousse u trajanju od 5 minuta
tri puta dnevno, a do analiziranja su ¢uvani u vestackoj pljuvacki. Na-
kon toga, uzorci su pripremljeni za SEM analizu (JEOL JSM 5300).
Spektrometrijom (flame atomic absorption spectrometry — FAAS) je
meren procenat Ca i Mg u gledi. SEM analiza je korisc¢ena za pracenje
kiselinom nagrizene povrsine gledi tretirane ili netretirane sa CPP-
ACP. Dvadeset premolara korisc¢eno je za pracenje nagrizenih povrsina
gledi pomocu SEM.

Rezultati Prosecne vrednosti sadrzaja Ca u gledi bile su uvecane u
ispitivanoj grupi u poredenju sa kontrolnom grupom zuba jedan me-
sec nakon postavljanja ortodontskog aparata i lokalne primene CPP-
ACP. Rezultati su pokazali da SEM analiza detektuje veliki potencijal
za remineralizaciju u uzorcima zuba koji su svakodnevno bili izloZeni
lokalnom dejstvu gela GC Tooth Mousse.

Zakljucak: CPP-ACP ima potencijal da remineralizuje dekalcifikovane
delove gledi kod ortodontskih pacijenata. Primena CPP-ACP moze
da poboljsa mineralizaciju zuba tokom ortodontskog tretmana fiksnim
aparatima.

Kljucne reci: gled, ortodontske bravice, demineralizacija, reminera-
lizacija

Address of correspondence:

Efka Zabokova-Bilbilova DDS, MSD, PhD

Department of Pediatric and Preventive Dentistry

Faculty of Dentistry, University “Ss Cyril and Methodius”
Skoplje, Macedonia

Phone: +389 2 3299004

e-mail: efka_zabokova@hotmail.com

Abstract

Introduction Orthodontic treatment has many benefits including the
improvement of patient s dental and facial esthetics.

Aim The aim of this study was to evaluate the in vitro effects of a casein
phosphopeptide-amorphous calcium phosphate (CPP-ACP) topical
agent in reducing enamel demineralization around orthodontic braces.
Material and method This study comprised 60 healthy extracted pre-
molars without any clinical sign of decalcification. The teeth (40) were
divided in two groups according to the period of monitoring, after 1 and
6 months. Then they were coated with a topical gel - GC Tooth Mousse
for 5 minutes thrice daily, and they have been stored in artificial saliva
until analyzing. We measured the percentage of Ca and Mg in the enam-
el by using the method of flame atomic absorption spectrometry (FAAS).
SEM was used to observe the acid-etched enamel surfaces treated with
or without CPP-ACP. Twenty premolars were used for ultrastructural
examination of the etched enamel surfaces by SEM. The two examined
groups were coated with a topical gel - GC Tooth Mousse for 5 minutes
thrice daily, and they were stored in artificial saliva for one and six
months. After that, the samples were prepared for SEM analysis (JEOL
JSM 5300).

Results The mean values of Ca content in enamel were increased in the
examined group, compared to the control group of teeth one month after
the braces were bonded and topical application with casein phospho-
peptide-amorphous calcium phosphate (CPP-ACP). The results indi-
cated that SEM analysis detected the highest remineralization potential
in the tooth samples exposed daily to topical gel - GC Tooth Mousse.
Conclusions CPP-ACP has the potential to remineralize areas of
enamel decalcification in orthodontic patients. The application of CPP-
ACP can improve the mineralization of the teeth during orthodontic
treatment with fixed appliance.

Key words: enamel, braces, demineralization, remineralization

© 2013. Faculty of Medicine in Ni8. Clinic of Dentistry in Nis.
All rights reserved / © 2013. Medicinski fakultet Nis. Klinika za
stomatologiju NiS. Sva prava zadrZana
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Uvod

Ortodontski tretman ima brojne pozitivne
efekte, ukljucujuci poboljsanje dentalne i1 faci-
jalne estetike pacijenata. Ipak, idealni estetski
ishod moze biti kompromitovan razvojem de-
mineralizacije oko aparata tokom ortodontskog
tretmana. Demineralizacija gledi koja prati fik-
sne ortodontske aparate ispituje se godinama
i jo§ uvek je problem, uprkos poboljsanju i
materijala i tehnika. Tokom kori$¢enja fiksnih
aparata u ortodontskom tretmanu, formiranje
belih mrlja Cest je propratni efekat. Ortodontske
bravice povecavaju retenciju plaka i ostataka
hrane na glatkim povrSinama zuba, koje bi
verovatno imale nisku prevalenciju karijesal.

Dostupna literatura ukazuje na znatno vari-
ranje prevalencije demineralizacije i razvoja
belih mrlja tokom fiksnog ortodontskog tre-
tmana. Gorelick i sar.? su ustanovili da pri-
likom uklanjanja bravica 49.6% pacijenata
ima bele mrlje bar na jednom zubu, dok su
Sudjalim i sar.® dobili sirok raspon varijacija u
svom istraZivanju, te je prevalencija belih mrlja
bila u rasponu od 2% do 96%. Bez obzira na
prevalenciju, postoji slaganje oko toga da de-
mineralizacija i razvoj belih mrlja predstavljaju
problem tokom ortodontskog tretmana. Pored
toga, ustanovljeno je da bele mrlje mogu biti
prisutne godinama. Danas se zna da CPP-ACP
moze spreciti demineralizaciju gledi 1 podstici
remineralizaciju subpovrSinskih lezija gledi.
Kako se pokazalo, kompleks kazein fosfope-
ptid — amorfni kalcijum (CPP-ACP), derivat
mleénih proteina, ima antikariogeni efekat®>-°,
On sprecava demineralizaciju gledi 1 podstice
remineralizaciju 1 deluje puferski na jone slo-
bodnog kalcijuma i fosfata”®, inkorporirajuéi
na taj na¢in ACP u plak i na povr$inu zuba®.
Remineralizovana gled ima povecanu reziste-
nciju na naknadna dejstva kiseline u poredenju
sa netretiranom gledi. Upotreba CPP-ACP u
ortodontskoj klini¢koj praksi predlozena je za
prevenciju belih mrlja i profilaksu karijesa pre
postavljanja ortodontskih aparatal®, Kompleksi
CPP-ACP deluju kao rezervoar kalcijuma i fos-
fata, pomaZzuci da se odrzi stanje super-zasi¢enja
ovim mineralima, §to moZze da podstakne remi-
neralizaciju gledi. U ovom momentu, komple-
ksi CPP-ACP dostupni su u razli¢itim gelovi-
ma, kremama i penama, a mogu se inkorporirati

i u zvakade gumell.
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Introduction

Orthodontic treatment has many benefits in-
cluding the improvement of patient’s dental and
facial esthetics. However, the ideal esthetic out-
come can be compromised by development of
demineralization around the appliances during
orthodontic treatment. Enamel demineraliza-
tion associated with fixed orthodontic applianc-
es has been observed for years and continues to
be a problem in spite of the advances in mate-
rials and techniques. While using fixed appli-
ances for orthodontic treatments, the formation
of white spot lesions is an unaesthetic and com-
mon side effect. Bands and braces increase the
retention of plaque and food on smooth tooth
surfaces that would otherwise tend to have a
low prevalence of caries.

Published literature shows wide variation in
the prevalence of demineralization and white
spotdevelopment during fixed orthodontic treat-
ment. Gorelick et al.? observed that, at debon-
ing, 49.6% of patients showed white spot for-
mation on at least one tooth, while Sudjalim et
al.3 reported a wide variation within their study,
with overall prevalence of white spot lesions
ranging between 2% and 96%. Irrespective of
prevalence, it is agreed upon that demineraliza-
tion and development of white spot lesions is
a problem during orthodontic treatment. More-
over, it is established that white spot lesions
may persist for years. In the light of the present
state of knowledge, it has been shown that CPP-
ACP can prevent enamel demineralization and
promote remineralization of enamel subsurface
lesions. Casein phosphopeptide-amorphous
calcium phosphate (CPP-ACP) complex, a milk
protein derivative, has been proven to have an-
ticariogenic effects*>5. It prevents enamel de-
mineralization and promotes remineralization
through buffering free calcium and phosphate
ion activities,”® thereby incorporating ACP
into plaque and onto tooth surface and main-
taining a state of supersaturation with respect to
tooth enamel®. Remineralized enamel has an in-
creased resistance to subsequent acid challenge
than untreated enamel. The use of CPP-ACP in
orthodontic clinical practice has been proposed
for white spots prevention and caries prophy-
laxis before braces bonding procedurel®. The
CPP-ACP complexes act as calcium and phos-
phate reservoir helping to maintain a state of
super saturation of these minerals, which can
enhance enamel remineralization. Presently,
CPP-ACP complexes are available in a variety
of gels, creams, and mousses and may also be
incorporated into chewing gums?L.
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Cilj rada bio je da evaluira in vitro efekat
lokalno aplikovanog CPP-ACP u redukciji de-
mineralizacije gledi oko ortodontskih bravica.

Materijal i metode

Ispitivanjem je obuhvaceno 60 zdravih, eks-
trahiranih premolara, koji nisu imali klinicke
znake demineralizacije. Svi zubi podeljeni su u
tri grupe: jedna kontrolna (20 zuba) i dve ispi-
tivane grupe (40 zuba). Svi zubi su ocis¢eni
1 preseceni na pola u buko-lingvalnoj ravni
pomocu dijamantskog diska. Kontrolni i te-
stirani uzorci, prema tome, potekli su od istth
zuba. Adheziv koji je koriS€en za postavljanje
bravica bio je Con Tec LC (Dentaurum, Germa-
ny). Zubi (40) su podeljeni u dve grupe prema
periodu pracenja, nakon jednog i nakon 6 me-
seci. Zubi su potom lokalno premazani gelom
- GC Tooth Mousse u trajanju od 5 minuta tri
puta dnevno, a onda su do analiziranja ¢uvani
u vestackoj pljuvacki (20 mmol/l NaHCO,, 3
mmol/l NaH,PO, i 1 mmol/l CaCl,, neutralan
pH). Procenat Ca i Mg u gledi meren je spe-
ktometrijom (flame atomic absorption spec-
trometry — FAAS) u aparatu Varian Spectra
AA 55 B1213_ Pre analize, optimizirani su in-
strumentalni parametri radi bolje preciznosti i
osetljivosti (Tabela 1). Sadrzaj istrazivanih el-
emenata u zubnoj gledi odredivan je pomocu
FAAS nakon mineralizacije u mikrotalasnom
sistemu firme Milestone, model Ethos Touch
Control (Tabela 2).

The aim of this study was to evaluate the in
vitro effects of a casein phosphopeptide-amor-
phous calcium phosphate (CPP-ACP) topi-
cal agent in reducing enamel demineralization
around orthodontic braces.

Material and method

This study comprised 60 healthy extracted
premolars without any clinical sign of decalci-
fication. All teeth were cleaned and cut in half
buccolingually with a diamond disc. Thus, the
control and test specimens were obtained from
the same teeth. The adhesive used for bonding
braces was Con Tec LC (Dentaurum, Germa-
ny). The teeth (40) were divided in two groups
according to the period of monitoring, after 1
and 6 months. Then they were coated with a
topical gel - GC Tooth Mousse for 5 minutes
thrice daily, and they have been stored in ar-
tificial saliva (20 mmol/l NaHCO,, 3 mmol/I
NaH,PO, and 1 mmol/l CaCl,,, neutral pH) un-
til analyzing. We measured ﬁle percentage of
Ca and Mg in the enamel by using the meth-
od of flame atomic absorption spectrometry
(FAAS), with a Varian SPectra AA 55 B atomic
absorption spectrometer'213. Before the analy-
sis, instrumental parameters for better precision
and sensibility were optimized (Table 1). The
content of the investigated elements in the teeth
enamel was determined by FAAS after miner-
alization in a microwave digestion system from
Milestone, model Ethos Touch Control (Table
2).

Tabela 1. Optimalni instrumentalni parametri za odredivanje Ca i Mg pomocu FAAS
Table 1. Optimal instrumental parameters for Ca and Mg determination by FAAS

Parametri/element
Parameters/ element Ca Mg
Talasna duzina/nm
Wavelength/nm 4221 285.2
Otvor-prorez/nm
slitnm 05 0.2
Struja lampe /mA 10 4
Lamp current/mA
Tabela 2. Program mineralizacije uzoraka zuba
Table 2. Tooth sample mineralization program
Faza/korak Temperatura/°C Vreme/min Shaga/W Pritisak/bar
Step Temperature/°C Time/min Power/W | Pressure/bar
1 160 10 300 15
2 210 10 450 15
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Konstruisanje kalibracionog dijagrama

Kalibracioni dijagram je konstruisan
koriS¢enjem metode standardnih rastvora.
Koriste¢i regresionu analizu, dobijeni su funk-
cionalni odnosi izmedu masene koncentracije
1 apsorpcije Ca 1 Mg. KoriS¢eni su standardni
rastvori Ca 1 Mg sa koncentracijom 1 mg/L.
Analiticka zavisnost koncentracione apsorpcije
od Ca je data jednac¢inom: A = 0, 0078« y(Ca)/
ng/ml. Koeficijent korelacije bio je 0,992.

SEM analiza

SEM analiza je koriS€ena za opserviranje
kiselinom nagrizenih povrSina gledi, tretira-
nih ili netretiranih sa CPP-ACP. Za ultrastru-
kturalno ispitivanje nagrizenih povrsina gledi
pomoc¢u SEM koris¢eno je 20 premolara. Kru-
nice su odsecene od ostatka zuba dijamantskim
svrdlom na spoju cementa 1 gledi, a svaka kru-
nica presecena je longitudinalno u okluzogin-
givalnom pravcu da bi se dobile dve bukalne
povrsine gledi. Svaka od povrSina dobijenih od
istog zuba nasumicno je stavljena u jednu od
dve eksperimentalne grupe. Zubi u dve ispiti-
vane grupe premazivane su gelom - GC Tooth
Mousse tokom 5 minuta tri puta dnevno, a onda
¢uvani u vestackoj pljuvacki jedan mesec i 6
meseci. Nakon toga, uzorci su pripremljeni za
SEM analizu (JEOL JSM 5300) koris¢enjem
tehnike prskanja (sputter) u vakuumskom
evaporatoru. Odgovaraju¢i deo povrsSine gledi
analiziran je da bi se utvrdile mikromorfoloske
promene u strukturi gledi na mestu na kojem su
bile fiksirane bravice.

U statistickoj analizi, najpre je koriS¢ena
jednostrana analiza varijance (ANOVA), a na-
kon nje 1 Tukey test, da bi utvrdili da li medu
grupama postoje znacajne razlike.

Rezultati

U ispitivanim grupama zabeleZene su
statisticki znacCajne razlike u srednjim vredno-
stima sadrzaja Ca u gledi nakon tretmana posle
jednog meseca 1 posle 6 meseci (analiza vari-
jance F=3,710; p=0,0284) (Tabela 3).
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Construction on calibration diagram

Calibration diagram was constructed by us-
ing of the method of standard solutions. Using
regression analysis, functional relationsiphis
between mass concetration and absorbance of
Ca and Mg were obtained. Standard solutions
of Ca and Mg with concetration of 1 mg/L were
used. Analytical dependence on concentration
absorbance on Ca is given by the equation: A
=0, 0078+ y(Ca)/ug/ml. Correlation coefficient
was 0,992.

SEM Observations

SEM was used to observe the acid-etched
enamel surfaces treated with or without CPP-
ACP. Twenty premolars were used for ultra-
structural examination of the etched enamel
surfaces by SEM. The crowns were sectioned
from the roots with a diamond bur at the buc-
cal cement enamel junction, and each crown
was cut longitudinally in an occlusogingival
direction to obtain two buccal enamel surfaces.
Each surface obtained from the same tooth was
randomly allocated to one of two experimental
groups. The two examined groups were coated
with a topical gel - GC Tooth Mousse for 5 min-
utes thrice daily, and stored in artificial saliva
for one and six months. After that, the samples
were prepared for SEM analysis (JEOL JSM
5300), using sputter technique in a vacuum
evaporator. The appropriate area of enamel
surface was analyzed in order to determine mi-
cro morphology changes in the structure of the
enamel, on the place of previous braces fixa-
tion.

For statistical evaluation, one-way analysis
of variance (ANOVA) followed by Tukey’s test
were initially used to see if there was a signifi-
cant difference between the groups.

Results

In the examined group of teeth (Table 3)
there were statistically significant differences
of Ca content mean values in enamel after treat-
ment at one and six months (Analysis of vari-
ance F=3,710; p=0,0284).
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Srednje vrednosti sadrzaja Ca u gledi ispiti-

Tabela 3. Procenat Ca u gledi u ispitivanim grupa
Table 3. Percentage of Ca in enamel in the examined group

Vreme —
time X D N
1 mesec 25,19 2,02 30
1 month
6 meseci 2457 2,45 30
6 months

F=3,710; p=0,0284
The mean values of Ca content in enamel
of the examined and control group of teeth one

vane 1 kontrolne grupe zuba jedan mesec nakon
postavljanja proteze 1 lokalne primene CPP-
ACP prikazane su u Tabeli 4.

month after the braces were bonded and topi-
cal application with casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP) are
shown in Table 4.

Tabela 4. Poredenje sadrzaja Ca u gledi u ispitivanim i kontrolnoj grupi (%)
Table 4. Comparison of Ca content in enamel between the examined and control group (%)

Ispitivana grupa Kontrolna grupa
th_reme examined group control group t p
ime X SD X SD
1 mesec 2519 202 23,32 234 3318 | 0,00156*
1 month
6 meseci 24,57 245 23,45 241 1777 0,0807
6 months

*statisticki znacajne razlike / *statistically significant differences

Vrednosti su bile veée u ispitivanim gru-
pama u poredenju sa kontrolnom grupom zuba.
Nakon mesec dana, primecena je statisticki
znaCajna razlika u vrednostima Ca u gledi
izmedu ispitivanih i kontrolne grupe. Nakon
6 meseci tretmana, belezi se razlika, mada ne
statisti¢ki znacajna, u srednjim vrednostima Ca
u gledi izmedu ispitivanih i kontrolne grupe.

U ispitivanim grupama nije bilo statisticki
znacajnih razlika u srednjim vrednostima
sadrzaja Mg u gledi nakon tretmana posle jed-
nog meseca i posle 6 meseci (analiza varijance
F=5,031; p=0,0085) (Tabela 5). Srednje vred-
nosti sadrzaja Mg u gledi ispitivanih grupa i
kontrolne grupe zuba jedan mesec nakon posta-
vljanja proteze 1 lokalne aplikacije CPP-ACP
prikazane su u Tabeli 6. Nakon mesec dana,
nije bilo statisticki znacajne razlike u srednjim
vrednostima Mg u gledi u ispitivanoj 1 kontro-
Inoj grupi. Nakon 6 meseci tretmana, nije bilo
statistiCki znacajnih razlika u srednjim vrednos-
tima Mg u gledi u ispitivanoj i kontrolnoj grupi.

Reprezentativni SEM  prikazi uzoraka
nagrizene gledi prethodno tretiranih sa i bez
CPP-ACP predstavljeni su na Figurama 1-3.

These values were increased in the exam-
ined group, compared to the control group of
teeth. After one month, a statistically significant
difference of Ca values in enamel between the
examined and control groups was noticed. Af-
ter six-month treatment were differences, but
not statistically significant of the Ca mean val-
ues in enamel between the examined and con-
trol group.

In the examined group of teeth (Table 5),
there were statistically significant differences
of Mg content mean values in enamel after
treatment at one and six months (Analysis of
variance F=5,031; p=0,0085). The mean val-
ues of Mg content in enamel of the examined
and control group of teeth one month after the
braces were bonded and topical application
with casein phosphopeptide-amorphous calci-
um phosphate (CPP-ACP) are shown in Table
6. After one month, no statistically significant
difference of the Mg mean values in enamel
between the examined and control group was
found. After six-month treatment, there were
statistically significant differences of the Mg
mean values in enamel between the examined
and control group.
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Table 5. Procenat Mg u gledi u ispitivanim grupama
Table 5. Percentage of Mg in enamel in the examined group

Vreme -
time X 5D N
1 mesec 0,323 0,074 30
1 month
6 meseci 0,388 0,078 30
6 months

F=5,031; p=0,0085

Table 6. Poredenje sadrzaja Mg u gledi u ispitivanim i kontrolnoj grupi (%)
Table 6. Comparison of Mg content in enamel between the examined and control group (%)

Ispitivana grupa Kontrolna grupa
Vreme examined group control group t
time — — p
X SD X SD

1 mesec 0,323 0,074 0,306 0,069 0,914 0,36449
1 month

6 meseci 0,388 0,078 0,357 0,055 2,012 0,04884*
6 months

*statisticki znacajne razlike / *statistically significant differences

U kontrolnoj grupi (vestacka pljuvacka),
konfiguracija topografije gledi ocigledno je
imala porozne defekte (Slika 1la; uvecéanje
roznost je bila jo§ evidentnija, a oko poroznih
polja mogle su se uvociti linijje mineralizacije
(Slika 1b).

Slika 1a. Porozni defekti gledi, kontrolna grupa.
SEM (uvecanje x1500)

Figure 1a. Porous defects of enamell, conrtol group.

SEM (magnification x1500)

U ispitivanoj grupi (nakon jednomesecnog
tretmana sa CPP-ACP), evidentna je poroznost
interprizmati¢ne supstance, kao i polja remine-
ralizacije (Slika 2a; uvecanje 1500x). Pri jaCem
uvecanju (3500x), u istoj grupi su se uz poro-
znost gledi mogle videti odredene oblasti kalci-
fikacije (Slika 2b).
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Representative SEM images of the etched
enamel specimens pretreated with and without
CPP-ACP are shown in Figures 1 - 3.

In the control group (artificial saliva), the
configuration of enamel topography was pre-
sented apparent with certain porous defects
(Figure 1a; 1000x magnification). At a higher

S 3eku

®3.508 Spem DS@T0:

Slika 1b. Porozni defekti gledi, kontrolna grupa. SEM
(uvecanje x3500)
Figure 1b. Porous defects of enamell, conrtol group.
SEM (magnification x3500)

magnification of 2000x, the porosities were
more evident and faint lines of mineralization
can be seen in the same group and around the
porosities (Figure 1b).

In the examined group (after treatment of
one month with CPP-ACP), interprismatic sub-
stances with porosities and areas of remineral-
ization were evident (Figure 2a; 1500 magni-
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U ispitivanoj grupi (nakon Sestomesecnog
tretmana sa CPP-ACP), evidentne su oblasti
kalcifikovanih depozita uz porozne defekte
(Slika 3a; uveéanje 3500x). Pri jaem uvecanju
(5000x), u istoj grupi su se uz poroznost mogle
primetiti oblasti mineralizovanih depozita i pol-
ja kalcifikacije (Slika 3b).

fication). At a higher magnification of 3500%,
certain areas of calcifications along the porosi-
ties were seen in the same group (Figure 2b).

In the examined group (after the six-month
treatment with CPP-ACP), areas of calcified
deposits concentrated along the porous defects
were evident (Figure 3a; 3500x magnification).
At a higher magnification of 5000%, discern-
able areas of mineralized deposits and certain
areas of calcifications along the porosities were
seen in the same group (Figure 3b).

Slika 2a. Polja remineralizacije porozne interprizmaticne
supstance, ispitivana grupa nakon jednomesecnog tretmana sa
CPP-ACP. SEM (uveéanje x1500)

Figure 2a. Interprismatic substances with porosities and areas
of remineralization, examined group after treatment
of 1 month with CPP-ACP. SEM (magnification x1500)

Slika 3a. Kalcifikovan depozit uz porozne defekte gledi, ispi-
tivana grupa nakon Sestomesecnog tretmana sa CPP-ACP .
SEM (uvecanje x3500)

Figure 3a. Areas of calcified deposits concentrated along the
porous defects, examined group after treatment of 6 months
with CPP-ACP. SEM (magnification x3500)

Slika 2b. Polja remineralizacije porozne interprizmaticne
supstance, ispitivana grupa nakon jednomesecnog tretmana sa
CPP-ACP. SEM (uveéanje x3500)

Figure 2b. Interprismatic substances with porosities and areas
of remineralization, examined group after treatment
of 1 month with CPP-ACP. SEM (magnification x3500)

S P BS B 70 S v

Slika 3b. Kalcifikovan depozit uz porozne defekte gledi, ispi-
tivana grupa nakon Sestomesecnog tretmana sa CPP-ACP .
SEM (uvecanje x5000)

Figure 3b. Areas of calcified deposits concentrated along the
porous defects, examined group after treatment of 6 months
with CPP-ACP. SEM (magnification x5000)
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Diskusija

Opste je prihvaceno da postavljanje fiksnih
ortodontskih aparata stvara retenciona mesta za
plak i otezava CiS¢enje zuba. Neravne povrsine
bravica, traka, zica i1 drugih elemenata, takode
ogranicavaju prirodne mehanizme ¢is¢enja kao
Sto su pokretanje oralne muskulature i pljuvacke.
U prisustvu ugljenih hidrata u ustima, snizava
se pH plaka i1 ubrzava njegova akumulacija i
sazrevanje. Te promene, pogoduju kolonizaciji
acidogenih bakterija, kao §to su Streptococcus
mutans 1 Lactobacilli. Medutim, nivo bakterija
se znacajno smanjuje nakon 6-15 nedelja od uk-
lanjanja fiksnog ortodontskog aparata.

U jednom od prvih klinic¢kih ispitivanja
CPP-ACP kreme, koriS¢ene specijalno za tret-
man belih mrlja nastalih nakon nosenja fiksnih
ortodontskih aparata, Bailey i sar.!# su zakljug¢ili
da koris¢enje CPP-ACP kreme pospesuje re-
gresiju bele mrlje u poredenju sa placebom.
Ipak, u novijim klinickim istraZivanjima doslo
se do rezultata koji nisu tako dobri. U svojoj
klinickoj studiji na 54 ispitanika, Beerens 1
sar.!> porede CPP-ACP pastu koja sadrzi fluo-
rid sa kontrolnom pastom. Nakon tromese¢nog
perioda tretmana, ne nalaze nikakvu prednost
koriS¢enja fluoridne CPP-ACP paste u odnosu
na redovnu oralnu higijenu u smislu regresije
bele mrlje, mereno pomocéu QLF. CPP-ACP
kompleks deluje kao ,,nosac* kalcijuma i fos-
fata, pri ¢emu ih transportuje do povrsine zuba i
skladisti u plak i pelikulu. Redukcija pH dovodi
do oslobadanja jona kalcijuma i fosfata, Cime se
stimuli$e remineralizacijal®.

Kazein fosfopeptidi (CPP) sadrze multifos-
foserilne sekvence, koje imaju sposobnost da
stabilizuju kalcijum fosfat u nano-komplekse
u rastvoru, u obliku amorfnog kalcijum fosfata
(ACP). Ovi nano-kompleksi (CPP-ACP) ostaju
veoma mali 1 imaju dve funkcije: mogu se lo-
kalizovati na povrSini zuba i spreciti demine-
ralizaciju gledi, a takode su dovoljno mali da se
probiju duboko u poroznu gled i remineralizuju
povrsinu glednih kristala. U isto vreme, CPP-
ACP stupa u interakciju sa dostupnim jonima
fluorida 1 produkuje amorfni kalcijum fluorid
fosfat, koji se pomo¢u CPP moze taloziti na
povrsini zuba. Rezultat primene CPP-ACP jeste
duboka remineralizacija, ¢ime se eliminiSe po-
roznost gledi. Ova studija je uradena kako bi se
utvrdio remineralizacioni potencijal CPP-ACP.
Molekuli CPP sadrze klaster fosfoseril ostataka
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Discussion

It is generally accepted that the insertion
of fixed orthodontic appliances creates stagna-
tion areas for plaque and makes tooth cleaning
more difficult. The irregular surfaces of braces,
bands, wires, and other attachments also limit
naturally occurring self-cleansing mechanisms,
such as the movement of the oral musculature
and saliva. This in turn encourages a lower
plaque pH in the presence of carbohydrates and
accelerates the rate of plaque accumulation and
plaque maturation. These changes in the local
environment appear to favor colonization of
aciduric bacteria such as Streptococcus mu-
tans and Lactobacilli. However, such microbial
levels were found to decrease significantly to
levels comparable with age matched controls,
6 to 15 weeks into a retention phase, after the
removal of fixed appliances.

In one of the first clinical trials of CPP-ACP
cream used specifically for treatment of post-
orthodontic WSLs, Bailey et al.'* reported that
use of CPP-ACP cream enhanced the regre-
ssion of WSLs compared with placebo. Howev-
er, more recent clinical investigations show less
promising results. In a clinical study, Beerens et
al.!> compared a fluoride-containing CPP-ACP
paste with a control paste in 54 subjects. After
a three-month treatment period, they found no
advantage for use of the fluoridated CPP-ACP
paste over regular oral hygiene in WSLs re-
gression as measured by QLF. The CPP-ACP
complex acts as a vehicle for calcium and pho-
sphate, transporting it to the tooth surface and
localizing it in plaque and salivary pellicles. A
reduction in pH results in a release of calcium
and phosphate ions, which act to promote remi-
neralization?®,

Casein phosphopeptides (CPP) contain mul-
tiphosphoseryl sequences and these have the
ability to stabilize calcium phosphate in nano-
complexes in solution in the form of amorphous
calcium phosphate (ACP). These nano com-
plexes (CPP-ACP) remain very small and they
have two effective functions. They can localize
at the tooth surface and prevent enamel demin-
eralization and they are also small enough to
be able to penetrate deep into the porous enam-
el and remineralize the surface of the enamel
crystals. At the same time, the CPP-ACP will
interact with available fluoride ions to produce
an amorphous calcium fluoride phosphate and
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koji znatno povecavaja ociglednu rastvorljivost
kalcijum fosfata stabilizuju¢i amorfni kalcijum
fosfat u neutralnim i alkalnim uslovima. CPP
moze da stabilizuje preko 100 puta vise kal-
cijum fosfata nego §to je normalno moguée u
vodenim rastvorima pri neutralnom ili alkalnom
pH, pre nego sto dode do spontane precipitacije.
Uz to, CPP-ACPF poseduje fluorid. Itrazivanja
su pokazala da je remineralizacija malih lezija
niskim dozama fluorida efikasnijal’.

U ovoj in vitro studiji ispitivan je procenat
kalcijuma, njegov efekat na demineralizaciju
gledi 1 promene koje se opazaju na povrSini
gledi nakon postavljanja fiksnog ortodontskog
aparata (Con Tec LC Dentaurum) i lokalne ap-
likacije GC Tooth Mousse. Rezultati dobijeni
u radu ukazuju na veoma visok procenat Ca u
gledi u ispitivanoj grupi za prvi ispitivani pe-
riod (mesec dana). SEM prikazi ove tri grupe
ukazuju na remineralizaciju sa CPP-ACP, uz
najvecu koli¢inu mineralnih depozita nakon 6
meseci tretmana sa CPP-ACP.

Zakljucak

CPP-ACP ima potencijal da remineralizuje
dekalcifikovanu gled kod pacijenata sa fik-
snim ortodontskim aparatima. Medutim, kako
su pacijenti sa demineralizovanom gledi ug-
lavnom oni sa loSom oralnom higijenom, mo-
tivacija takvih osoba za odrzavanjem pravilne
oralne higijene od klju¢nog je znacaja u pre-
venciji demineralizacije gledi, te se CPP-ACP
moze koristi kao dopunska terapija.

Primena CPP-ACP moze poboljSati mineral-
izaciju zuba tokom ortodontskog tretmana fik-
snim aparatima.

this can be stabilized by the CPP on the tooth
surface. The result from the application of CPP-
ACP is remineralization in depth, thus eliminat-
ing the porosity in the enamel and restoring the
light properties and translucency. This study
was undertaken to determine the remineraliza-
tion potential of CPP-ACP. The CPP molecules
contain a cluster of phosphoseryl residues that
markedly increase the apparent solubility of
calcium phosphate by stabilizing amorphous
calcium phosphate under neutral and alkaline
conditions. CPP can stabilize over 100 times
more calcium phosphate than is normally pos-
sible in aqueous solution at neutral or alkaline
pH before spontaneous precipitation occurs.
CPP-ACPF has, in addition, fluoride. Studies
have shown that remineralization of small le-
sions with low-dose fluoride therapy is more
efficient 17,

In this in vitro study we examined the per-
centage of calcium, its effect on enamel de-
mineralization, and the alterations that were
observed on the enamel surface after the use
orthodontic bonding system (Con Tec LC Den-
taurum) and topical application of dental cream
GC Tooth Mousse. The results obtained in this
study showed a remarkably high percentage
of Ca in enamel in the examined group for the
first examined period (at one month). The SEM
images of the three groups suggest remineral-
ization with the CPP-ACP showing the great-
est amount of mineral deposits, after the six-
months treatment with CPP-ACP.

Conclusions

CPP-ACP has the potential to remineralize
areas of enamel decalcification in orthodontic
patients. However, since patients with enamel
decalcification are generally those with poor
oral hygiene, good oral hygiene instruction is
essential in preventing enamel decalcification
in orthodontic patients, with CPP-ACP used as
an adjunct therapy.

The application of CPP-ACP can improve
the mineralization of the teeth during orthodon-
tic treatment with fixed appliance.
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Sazetak

Endodontski irigansi imaju vaznu ulogu u eliminaciji mikroorga-
nizama iz kanalnog sistema zuba, rastvaranju organskih tkiva, ukla-
njanju debrisa i razmaznog sloja. Natrijum hipohlorit (NaOCI) predsta-
vija snazno antisepticno sredstvo koje rastvara organski deo dentina,
razgraduje vitalno i nekroticno tkivo i neutraliSe toksicne produkte.
Njegov antibakterijski efekat raste sa povecanjem koncentracije. Zbog
neadekvatnog povrsinskog napona, NaOCI ima ogranicen pristup
uskim i akcesornim kanali¢ima. Hlorheksidin (CHX) ima slican spe-
ktar delovanja, ali moze ispoljiti aktivnost i prema NaOCI rezistentnim
sojevima bakterija. Postize efikasnu dezinfekciju kanala zbog osobine
supstantivnosti, tj. postepenog i prolongiranog dejstva na mikroorga-
nizme. Za razliku od NaOCI, CHX nije u stanju da rastvori organski
materijal unutar kanala korena. Etilen-diamin-tetraacetat (EDTA)
uklanja neorganski deo dentinskog zida olaksavajuci prolaz endodont-
skim instrumentima. Ovaj irigans ne deluje na organski deo razmaznog
sloja i ne poseduje antimikrobna svojstva. Izgleda da nijedan irigans
nije u stanju da sam ispuni sve potrebne zahteve, zbog c¢ega je neophod-
na njihova kombinovana upotreba. Istrazivanja su pokazala da izmedu
pojedinih iriganasa postoje interakcije koje su nepozeljne i mogu ko-
mpromitovati endodontsku terapiju.

Mesavina NaOCl i CHX dovodi do prebojavanja zuba i stvaranja
narandzasto-braon precipitata, koji ostaje na dentinskom zidu ili prelazi
u periapeksno tkivo. Kombinacija CHX i EDTA takode stvara talog.
Ovaj precipitat smanjuje permeabilnost, remeti hermeticku opturaciju
kanala i moze delovati kao hemijski razmazni sloj. Ustanovljeno je da
se sastoji od para-hloranilina, za koga je eksperimentalno dokazano da
ima toksicno dejstvo na tkiva oko vrha korena zuba. Jednostavne ko-
rekcije u protokolu irigacije kanala korena zuba mogu spreciti pojavu
nezeljenih reakcija izmedu endodontskih iriganasa.

Kljuéne reci: endodontski irigansi, interakcije, precipitat
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Abstract

Endodontic irrigant play an important role in the elimination of micro-
organisms from the root canal system, dissolving organic tissue, remov-
ing of debris and the smear layer. Sodium hypochlorite (NaOCI) is a
powerful antiseptic agent which dissolves the organic part of dentin,
vital and necrotic tissue and neutralizes toxic products. Its antibacterial
effect increases with increasing concentration. Due to inadequate sur-

face tension, NaOCI has restricted access to narrow and accessory ca-

nals. Chlorhexidine (CHX) has an antibacterial efficacy comparable to
NaOCl, while being effective against certain NaOCI resistant bacterial
strains. Effective root canal disinfection is achieved due to substantivity,
i.e. continued and prolonged antimicrobial effect. Unlike NaOCI, it is
not able to dissolve organic material within the root canal. Ethylene-
diamine-tetra-acetate (EDTA) removes the inorganic part of the den-
tinal wall facilitating the passage of endodontic instruments. It does not
act on the organic smear layer and has not antimicrobial properties. It
seems that no irrigant alone can fulfill all the necessary requirements,
so their combined use is necessary. Studies have shown that there are
interactions between some irrigants, which are undesirable and may
compromise endodontic therapy. A mixture of NaOCI and CHX leads to
stai-ning of the teeth and the creation of an orange-brown precipitate,
which either remains in the dentinal wall or exceeds to the periapical ti-
ssues. CHX and EDTA combination also produces a precipitate. This
precipitate reduces permeability, disruptives hermetic obturation and
can act as a chemical smear layer. It was found that the precipitate con-
sist of the para-chloroaniline, which has been experimentally shown to
have toxic effects on the tissue around the root apex. Simple adjustments
in the irrigation protocol can prevent the occurrence of adverse rea-
ctions between endodontic irrigants.

Key words: endodontic irrigants, interactions, precipitate

© 2013. Faculty of Medicine in NiS. Clinic of Dentistry in Nis.
All rights reserved / © 2013. Medicinski fakultet Nis. Klinika za
stomatologiju NiS. Sva prava zadrZana

1289



Acta Stomatologica Naissi, Decembar/December 2013, vol. 29, broj/number 68

Uvod

Endodontski irigansi imaju vaznu ulogu
u eliminaciji mikroorganizama iz kanalnog
sistema zuba, rastvaranju organskih tkiva,
uklanjanju debrisa i razmaznog sloja'.

Mnoga istrazivanja su pokazala da
izmedu pojedinih iriganasa postoje interakcije
koje su nepozeljne i mogu kompromitovati
endodontsku terapiju’-.

Cilj ovog istrazivanja bio je razmatranje
podataka iz literature o interakcijama koje
nastajukadasenatrijum hipohlorit, hlorheksidin,
etilen-diamin-tetra-acetat 1 limunska (ili
maleinska) kiselina koriste zajedno u toku
endodontske terapije.

Za dobijanje informacija o interakcijama
izmedu endodontskih iriganasa uradeno je
pretrazivanje literature preko PubMed ba-
ze podataka 1 klju¢nih reci: interakcija i
endodontski irigansi, natrijum hipohlorit i
hlorheksidin, natrijum hipohlorit i EDTA,
hlorheksidin i EDTA, NaOCIl i limunska
(ili maleinska kiselina), helatni agens i
hlorheksidin™. Pretrazivanje literature uradeno
je u junu 2013. godine.

Irigansi u endodonciji

NajceS¢e koriS¢en irigans je natrijum
hipohlorit (NaOCl), koji predstavlja snazno
antisepti¢no sredstvo sasposobnos¢urastvaranja
organskog dela dentina, razgradnje vitalnog
1 nekroti¢nog tkiva, neutralizacije toksi¢nih
produkata i lubrikacijel?. Uklanjaju¢i debris,
ovaj irigans spreCava ,,zatrpavanje” apeksnog
dela kanala strugotinama dentina i ostacima
mekih tkiva, kao 1 istiskivanje inficiranog
materijala u periapeksni prostor!3,

Svojeantimikrobno dejstvo NaOCl ostvaruje
preko hipohlorne kiseline, koja rastvara
organsko tkivo i oslobada hlor. Reakcijom
izmedu hlora i amino-grupa formiraju se
hloramini koji remete celijski metabolizam.
Hlor ispoljava antimikrobno dejstvo tako Sto
dovodi do ireverzibilne oksidacije SH grupa
esencijalnih bakterijskih enzima®*’,

lako se u literaturi sre¢u podaci da se
NaOCI u endodontskoj terapiji moze koristiti
u koncentracijama od 0,5%, 1%, 1,25%,
2,6% 1 5,25%, joS uvek ne postoji usaglaseno
misljenje u vezi sa ovom temom. Cinjenica je
da antibakterijski efekat ovog irigansa raste sa
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Introduction

Endodontic irrigants play an important role
in the elimination of microorganisms from the
root canal system of the tooth, dissolving or-
ganic tissue, removing of debris and the smear
layer 4,

Many studies have demonstrated certain ir-
rigants interactions that are undesirable and may
compromise endodontic therapy >-°.

The aim of this study was to consider the lit-
erature data on the interactions occurring when
sodium hypochlorite, chlorhexidine, ethylene-
diamine-tetraacetate and citric (or maleic) acid
are used together during endodontic treatment.

In order to obtain information about the in-
teractions among the endodontic irrigants, lit-
erature search was performed through PubMed,
and key words: interaction and endodontic irri-
gants, sodium hypochlorite and chlorhexidine,
sodium hypochlorite and EDTA, chlorhexidine
and EDTA, NaOCl and citric (or maleic acid),
chelating agents and chlorhexidine. Literature
search was performed in June 2013.

Irrigating solutions in endodontics

The most commonly used irrigant is sodium
hypochlorite (NaOCl), which is a powerful anti-
septic agent with the ability to dissolve organic
part of dentine, decompose vital and necrotic
tissue, neutralize toxic products and lubrica-
tion12. Removing debris, NaOCl prevents pack-
ing of the hard and soft tissue in the apical root
canal and extrusion of infected material into the
periapical areal™S,

Antimicrobial effect of NaOCI is achieved
through hipochloric acid which in contact with
organic tissue acts as a solvent and releases chlo-
rine. Reaction between chlorine and the amino
group (NH) forms chloramines that interfere in
cell metabolism. Chlorine has an antimicrobial
action, leading to an irreversible oxidation of
SH groups of essential bacterial enzymes®’.

Although the literature provides information
that sodium hypochlorite in endodontic thera-
py can be used in concentrations of 0.5%, 1%,
1.25%, 2.6% and 5.25%, there is still no agreed
opinion about this topic. The fact that the antibac-
terial effect of irrigant increases with increasing
concentration, so that the full-strenght concen-
tration (5.25%) is extremely effective against
microorganisms, but also very toxic. Since the
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povecanjem koncentracije, tako da je najveca
koncentracija (5,25%) izuzetno efikasna protiv
mikroorganizama, ali, istovremeno i1 veoma
toksi¢na. S obzirom da je aktivnost NaOCl
vezana za koli¢inu slobodnog hloridnog
anjona, smanjenje koncentracije moZze se
kompenzovati povecavanjem volumena. To
znaci da je za redukciju bakterija u kanalnom
sistemu mnogo vaznija koli¢ina NaOCl nego
njegova koncentracija. Takode, zagrevanje i1
primena aparata sa ultrazvukom mogu povecati
aktivnost rastvoral-28,

Literaturni podaci ukazuju na znacajno
manju antimikrobnu aktivnost NaOCl u in vivo
uslovima. Pretpostavlja se da je razlog tome
neadekvatan povrSinski napon, $to ograni¢ava
pristup lateralnim i apeksnim ramifikacijama,
uskim 1 akcesornim kanali¢ima koji ostaju slabo
ili nedovoljno tretirani. Pored toga, prisustvo
organskih materija (ostaci tkiva, zapaljenski
eksudat, dentinski kolagen, mikrobna biomasa)
trosi NaOCl i slabi njegovo dejstvol.

Imaju¢i u vidu toksi¢nost visokih
koncentracija NaOCI, nemoguénost pristupa
svim delovima kanalnog sistema, redukciju
aktivnosti in vivo, izgleda da ne postoji opravda-
nje za koriS¢enje NaOCl kao endodontskog
irigansa u koncentraciji visoj od 1%?2.

Hlorheksidin (CHX) ima sli¢an spektar
delovanja, s tim Sto moze ispoljiti aktivnost i
prema NaOClI rezistentnim sojevima bakterija
(E. Faecalis, C. Albicans). Antimikrobni
mehanizam dejstva CHX vezan je za katjonsku
strukturu njegovih molekula, zbog Cega ovaj
irigans ima jak afinitet prema negativno
naelektrisanim fosfatnim grupama celijskog
zida, povecavaju¢i permeabilnost i moguénost
prodiranja sredstva u bakteriju®. Hlorheksidin
na niskim koncentracijama (0,2%) ima
bakteriostatski efekat. Vise koncentracije
(2%) su baktericidne i uslovljavaju gubitak
¢elijskih elemenata, precipitaciju 1 koagulaciju
citoplazme, a promene koje nastaju na ¢elijskom
zidu bakterije imaju ireverzibilan karakter®-19,

Ovaj irigans postize efikasnu dezinfekciju
kanala korena zbog osobine supstantivnosti,
tj. postepenog 1 prolongiranog dejstva na
mikroorganizme!®!, Medutim, za razliku
od NaOClI, nije u stanju da rastvori organski
materijal unutar kanala korena, $to predstavlja
jedan od glavnih nedostataka CHX1°,

S obzirom da i NaOCl i CHX imaju niz
prednosti 1 mana, mnogi autori su preporucili

activity of NaOCl related to the amount of free
chloride anions, reducing the concentration,
can be compensated by increasing the volume.
Therefore, for bacteria reduction in the canal
system, the NaOCl quantity is more important
than its concentration. Also, a rise in tempera-
ture and use of ultrasonic agitation increased the
effectiveness of the solution®28,

Literature data indicate significantly lower
in vivo antimicrobial NaOCI activity. It is as-
sumed that the reason for this is inadequate sur-
face tension, which restricts access to the lateral
and apical ramifications, narrow and accessory
canals that remain poorly or insufficiently treat-
ed. Additionally, the presence of organic matter
(tissue remnants, inflammatory exudate, dentine
collagen, microbial biomass) consumes NaOCl
and weakens its effect!.

Due to the toxicity of high concentrations
of NaOCl solution, lack of access to all parts of
the canal system, and the reduction of activity
in vivo, it appears that there is no rationale for
using hypochlorite solution, as an endodontic ir-
rigant, at a concentration higher than 1%?2.

Chlorhexidine (CHX) at concentrations of
0.2-2% has a similar spectrum of activity, but
the activity can be manifested against NaOCI-
resistant strains of bacteria (E. faecalis, C. albi-
cans). Antimicrobial mechanism of CHX action
is related to cationic structure of its molecules,
making the irrigant has a strong affinity for the
cell wall of microorganisms, interacting with
the negatively charged phosphate groups and
increasing permeability and the possibility of
penetration of irrigants into bacteria®. Chlorhex-
idine in low concentrations (0,2%) has a bac-
teriostatic effect. Higher concentrations have a
bactericidal effect and influence on the loss of
cellular elements, precipitation and coagulation
of the cytoplasm, and the changes that occur
in the cell wall of bacteria have an irreversible
character %10,

This irrigants provides effective disinfection
of the root canal due to characteristics of sub-
stantivity, ie. gradual and prolonged effects on
microorganisms 1011 However, unlike the so-
dium hypochlorite solution, it is not able to dis-
solve organic material within the root canal, and
this is the main disadvantage of the CHX 1.9,

Given that NaOCl and CHX have a num-
ber of advantages and disadvantages, many
authors have recommended that these two ir-
rigants should be used together to enhance the
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da se ova dva irigansa koriste zajedno u cilju
poboljSanja antimikrobne aktivnosti u kanalu
korena®?. Kuruvillai Kamath (1998) su testirali
naizmeni¢nu primenu 2,5% NaOCl 1 0,2%
CHX 1 ustanovili sinergizam antibakterijskog
delovanja oba preparata i bolju razgradnju
organskog tkiva nego kada se ovi irigansi
koriste posebno??.

Etilen-diamin-tetraacetat (EDTA) uklanja
neorganski deo dentinskog zida olakSavajuci
prolaz endodontskim instrumentima. Koristi se
u koncentracijama od 15-20%. Ovo organsko
jedinjenje sa metalnim katjonima (kalcijum,
magnezijum)izdentinastvarahelatnekomplekse
i time demineralizuje dentin. Etilen-diamin-
tetraacetat moze da odvoji adheriran biofilm
sa zidova kanala korena, Sto ga ¢ini relativno
uspeSnim  u  redukciji  mikroorganizama,
uprkos njegovom ograni¢enom antisepticnom
kapacitetul?. S obzirom da ne deluje na
organski deo razmaznog sloja i ne poseduje
antimikrobna svojstva, EDTA treba koristiti
sa nekom proteolitickom komponentom.
Preporuc¢eno vreme za uklanjanje razmaznog
sloja pomocu EDTA je jedan minut. Duze
izlaganje dovodi do erozije, sa znaajnim
uklanjanjem peritubularnog i intratubularnog
dentina!® 13,

Limunska kiselina je slaba organska
kiselina, koja u koncentraciji od 10% efikasno
eliminiSe razmazni sloj 1 neutraliSe aktivnost
anaerobnih bakterija uklanjaju¢i bakterijske
toksine sa zidova kanala korenal®. In vitro
studije su pokazale njenu citotoksi¢nost, ali
u poredenju sa 17% EDTA, 10% limunska
kiselina je zna¢ajno biokompatibilnijal’.

Maleinska  kiselina  je  nezasiena
karbonska kiselina, koja se uglavnom koristi
kao kondicioner u adhezivnoj stomatologiji.
Nedavno su objavljeni podaci da se ova kiselina
moze koristiti kao endodontski irigans koji
u koncentraciji od 7% znacajno bolje uklanja
razmazni sloj u apeksnoj tre¢ini od 17%
EDTA!8. Takode je ustanovljeno da 7% MA
pokazuje manji citotoksi¢ni efekat u poredenju
sa 17% EDTA'S.

Interakcije izmedu iriganasa

Ustanovljena je interakcija izmedu dva
najceS¢e koriS¢ena irigansa u endodontskoj
terapiji, NaOCl 1 CHX, koja se ogleda u
prebojavanju dentina i stvaranju narandzasto-
braon precipitata.
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antimicrobial activity of root canal 12, Kuruvilla
and Kamath (1998) tested combination of 2.5%
NaOCl and 0.2% CHX and found synergistic
antibacterial activity and better decomposition
of organic tissue than that of either agent used
separately 13,

Ethylene-diamine-tetra-acetate (EDTA) re-
moves the inorganic part of the dentinal wall
facilitating the passage of endodontic instru-
ments. It is used in concentrations of 15-20%.
This 1s an organic compound, and with the metal
cations (calcium, magnesium) from dentin cre-
ates chelate complexes and thereby deminer-
alised the dentin. Ethylene-diamine-tetra-acetat
can separate adhered biofilm from the root ca-
nal walls, which makes it relatively successful
in reducing microorganisms, despite its limited
capacity antiseptic 12. Since there is no effect
on the organic part of the smear layer and does
not have antimicrobial properties, EDTA should
be used with a proteolytic component. Recom-
mended time to remove the smear layer with
EDTA is one minute. Prolonged exposure leads
to the erosion with significant removing of peri-
tubular and intratubular dentin 1415,

Citric acid (CA) is a weak organic acid, at
a concentration of 10%, capable of eliminating
the smear layer and neutralizing the activity of
anaerobic bacteria removing bacterial toxins
from the root canal walls . In vitro studies
have shown its cytotoxicity, but compared with
17% EDTA, 10% citric acid was significantly
biocompatible 7.

Maleic acid (MA) is unsaturated carbolic
acid used as an acid conditioner in adhesive
dentistry.Recent study showed that 7% MA was
significantly better than 17% EDTA in removing
smear layer from the apical third of the root ca-
nal system 18, Also, 7% MA was found to be less
cytotoxic when compared with 17% EDTA1,

Interactions between
irrigating solutions

Interaction between NaOCl and CHX: Inter-
action between the two most commonly used ir-
rigant in endodontic therapy, NaOCl and CHX,
which is reflected in the staining of the teeth and
forming an orange-brown precipitate was estab-
lished.

Basrani et al. (2007) have proven that there
was a reaction immediately when mixed 2%
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Basrani 1 sar. (2007) su dokazali da postoji
trenutna reakcija, koja se ogleda u promeni boje
rastvora kada se 2% CHX pomesa cak i sa vrlo
niskim koncentracijama NaOCl (0,023%)%.
Povecanje koncentracije NaOCl na samo 0,19%
dovodi i do formiranja vidljivog taloga ¢ija se
koli¢ina povecava sa koncentracijom NaOCI%0,

Sli¢no tome 1 druga istrazivanja su u cilju
ispitivanja interakcije izmedu ovih iriganasa
koristila kombinaciju 2% CHX i razli¢itih
koncentracija NaOCI2'-2%. Uocena je promena
boje rastvora od svetlo do tamno braon, pri
¢emu je najtamniju prebojenost pokazao rastvor
sa najve¢om koncentracijom NaOCI. Prisustvo
precipitata u zamucenom rastvoru zapazeno
je tek nakon centrifugiranja. Ova studija je
ukazala da interakcija izmedu NaOCI 1 CHX,
kao 1 stvaranje precipitata, ne zavise samo od
koncentracije NaOCl, ve¢ i od koncentracije
CHX?.

Smatra se da precipitat nastaje kiselinsko-
baznom reakcijom. Hlorheksidin ima kiselu
reakciju (pH 5,5-6,0) 1 sposobnost da donira
protone, dok je NaOCl baza i moze da
prihvati protone iz CHX%20, Rezultat ove
razmene je formiranje nerastvorljivog taloga,
koji prebojava dentin vezujuci se za zidove
pristupnog kaviteta i kanala korena?®2’. Na
taj nacin, precipitat se ponasa kao rezidualni
film 1 hemijski razmazni sloj koji sprecava
difuziju intrakanalnih medikamenata u dentin,
remeti adheziju materijala za punjenja kanala 1
kompromituje koronarnu restauraciju?22328.29,
Osim toga, ustanovljeno je da se ovaj talog
sastoji od para-hloranilina (PCA), za koga je
dokazano da deluje toksi¢no u eksperimentima
subkutane  implantacije  kod  pacova®C.
Literaturni podaci ukazuju ne samo na
toksicnost PCA, nego 1 na toksi¢nost njegovih
degradacionih produkata31-33. Para-hloranilin
se inaCe koristi kao pesticid i moze imati
kancerogeno dejstvo3?.

Interakcija izmedu ova dva irigansa (NaOCl
1 EDTA) imaju potpuno razli¢ite karakteristike
1 svaki od njih ima svoj zadatak u dezinfekciji
kanalnog sistema. 1z tog razloga je postojala
ranija preporuka da se u protokolu dezinfekcije
kanala korena koristi njihova meSavina.
Medutim, interakcija izmedu ovih irigansa
ipak postoji 1 ogleda se u naglom smanjenju
koli¢ine slobodnog hlora odmah pri meSanju,
Sto ima za posledicu gubitak aktivnosti NaOCl
1 nemogucnost rastvaranja mekog tkiva unutar
kanala®>-3°, Medutim, NaOCI nije u stanju
da spre¢i demineralizuju¢e dejstvo EDTA na

CHX even with very low concentrations of
sodium hypochlorite solution (0.023%)%. In-
creasing NaOCI concentrations only to 0.19%,
results in the staining solution and the formation
of visible precipitate whose amount increased
with the concentration of NaOCI solution®°,

There was an immediate reaction when 2%
CHX was mixed with very low concentrations
of NaOCL (0,023%), which resulted in changes
of the solution color 21-23, There was the change
in color from light to dark brown, so that the
darkest discoloration of the solution showed the
highest concentration of NaOCI. The presence
of precipitates in the turbid solution was ob-
served after centrifugation. This study indicated
that the interaction between NaOCIl and CHX,
as well as the formation of precipitate, depends
not only on the concentration of NaOClI, but also
on the concentration of CHX 23.

It is believed that the precipitate is formed
by the acid-base reaction. Chlorhexidine, a di-
cationic acid (pH 5.5 to 6.0), has the ability to
donate protons, whilst NaOCl is alkaline and
can accept protons from the dicationic acid %20,
The result of this exchange is the formation of
insoluble precipitate that can stain dentin, bond-
ing to the walls of the access cavity and the
root canal 2627 In this way, a precipitate acts
as a residual film and the chemical smear layer
that may compromise the diffusion of intraca-
nal medicaments into the dentine, disrupts the
adhesion of the root canal filling and favours
coronal restoration breakdown 22232829 In ad-
dition, it was found that the precipitate consists
of the para-chloroaniline (PCA), which has
been experimentally shown to have toxic effect
in experiments of subcutaneous implantation in
rats30. Literature data indicate not only the tox-
icity of PCA, but also the toxicity of its degrada-
tion products 3133, Para-chloroaniline is used as
a pesticide and can have carcinogenic effect’.

These two irrigant have completely different
characteristics and each of them has its task in
the root canal system disinfection. For this rea-
son, there was a previous recommendation that
there has been tempting to use them as a mix-
ture. However, the interaction between these ir-
rigant exists and is reflected in a sharp reduction
in the amount of free chlorine immediately upon
mixing, resulting in a loss of activity of NaOCl
and inability of dissolution of soft tissue inside
the canal 3>-3%. However, NaOCl was not able
to prevent the effect of EDTA on peritubular
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peritubularni i intertubularni dentin, jer dovodi
do veoma spore degradacije ovog helatora.
Zbog toga se ne preporucuje kao finalni irigans
neposredno posle EDTA®,

Hemijska reakcija izmedu NaOCl i
limunske kiseline ne stvara precipitat, vec
rezultira stvaranjem i ,,1 g)ustanjem“ mehuric¢a
iz novonastalog rastvora®. Podaci iz literature
potvrduju da sva helatna sredstva reaguju sa
NaOCl, sto ima za posledicu redukciju aktivnog
jona hqgohlorlta i sledstveni pad aktivnosti
NaOCI3

Pri meSanju EDTA i CHX dobija se
nehomogeni rastvor sa mlecno belim
precipitatom™. Postoje dokazi da se ovaj
precipitat ne sastoji od PCA, ve¢ ga cCine
soli koje nastaju neutralizacijom katjonskog
CHX 1 anjonskog EDTA. lako netoksican
sa hemijskog aspekta, ovaj talog moZe biti
utisnut u periapeksni prostor ili predstavljati
smetnju definitivnom punjenju®®. MeSanjem
limunske kiseline i CHX ne dolazi do hemijske
reakcijef4!.

Ustanovljeno je da je maleinska kiselina
manje toksi¢na, a efikasnija u uklanjanju
razmaznog sloja od EDTA! 19 i moze
biti koriS¢ena kao zamena za EDTA, dok
kombinacija MA 1 CHX nije 8pokazala
formiranje precipitata i diskoloraciju®

40

Korekcija protokola irigacije

Prema podacima iz literature, za ispiranje,
kao irigacioni tretman kanala korena,
preporucuje se NaOCl, u cilju rastvaranja
organskog sadrzaja kanala, irigacija sa EDTA
(limunska ili maleinska kiselina), u cilju
eliminicije razmaznog sloja 1 zavrSna irigacija
sa CHX, u cilju povecanja antimikrobnog
ucinka 1 prolongiranja dezificijentnog dejstva
na zidove kanala korena®°,

Koris¢enje CHX kao finalnog irigansa ima
puno opravdanje zbog ¢injenice da se tada moze
najbolje iskoristiti: kanal korena je ve¢ o¢is¢en
od organskih ostataka i ve¢ine mikroorganizama
(NaOCl) sa uklonjenim razmaznim slojem
(helator) i moguénoséu da CHX u povoljnoj
sredini ispolji osobinu supstantivnosti. Ovo
je naroCito znacajno u slucajevima kada se
endodontski tretman mora ponoviti i kada se
ocekuju gram pozitivne bakterije u kanalnom
sistemu?.

S obzirom da ni jedan irigans nije u stanju
da sam ispuni sve potrebne zahteve, zbog cega
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and intertubular dentin demineralisation, and it
leads to a very slow degradation of the chelator.
Therefore, it is not recommended as the final ir-
rigant immediately after the EDTA®’.

The chemical reaction between the citric
acid and NaOCI does not form a precipitate, and
have resulted in the creation of ,,dropping® of
the newly-formed bubbles solution °. Literature
data indicate that all chelating agents react with
NaOCI, which results in a reduction of the ac-
tive hypochlorite ion and subsequent decline in
NaOCl activity 3839,

During mixing EDTA and CHX, homoge-
neous solution with a milky-white precipitate
is obtained 0. There is no evidence that this
precipitate consists of PCA, but it consists of
a salt formed by neutralization of the anionic
EDTA and cationic CHX. Although non-toxic
with chemical approaches, this residue can be
embedded in the periapical area or impede ob-
turation®’. Mixing citric acid and CHX does not
give the chemical reaction 641,

It has been found that maleic acid is less tox-
ic and more effective in the removal of the smear
layer compared to the EDTA 1819 and may be
used as substitutes for EDTA, while a combina-
tion of CHX and MA does not form a precipitate
and does not cause discoloration 3839,

Correction of the irrigation protocol

According to the literature, the recommen-
dation for root canal treatment before obturation
is as follows: irrigation with NaOCI to dissolve
the organic components, irrigation with EDTA
in order to eliminate the smear layer and irri-
gation with CHX to increase the antimicrobial
spectrum of activity and to impart substanti-
vity?

The use of CHX as a final irrigant is fully
justified since in this case can be best employed:
root canal has been cleaned of organic residues
and most of the microorganisms (NaOCl), with
removed smear layer (helator) and the possibili-
ty that CHX in a favorable environment exhibits
characteristic substantivity. This is particularly
important in cases where endodontic treatment
must be repeated when gram-positive bacteria
in canal system are expected 2.

Since no single solution is able to fulfill
these actions completely, therefore, their asso-
ciation is required, and the fact that they react in
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je neophodna njihova kombinovana upotreba,
1 ¢injenice da oni pri kontaktu reaguju jedan
sa drugim, jednostavne korekcije u protokolu
irigacije kanala korena zuba mogu doprineti
uspesnom okoncanju endodontske terapije.

Da bi se spreCio nastanak precipitata
1 eventualno prebojavanje zuba, ne treba
dozvoliti da NaOCl I CHX dodu u neposredan
kontakt. Zaostali NaOCI posle ispiranja treba
ukloniti destilovanom vodom 1 kanal korena
osuSiti papirnim poenima pre irigacije sa
CHX>22:23:27 Neke laboratorijske studije su
dokazale da alkohol i sir¢etna kiselina mogu
spreciti stvaranje precipitata?l. Do skora je i
fizioloski rastvor bio predlagan kao pogodan
medu-irigans koji uspesno ,,razdvaja‘“ rastvore
za ispiranje kanala korena zuba?’. Medutim,
izgleda da izmedu CHX i fizioloskog rastvora
moze postojati interakcija koja se ogleda u
stvaranju rastvorljivog beli¢astog taloga®.

Natrijum hipohlorit i EDTA takode treba
koristiti odvojeno: obilna irigacija omogucava
da NaOCl ispolji svoje antimikrobno dejstvo,
a posle ispiranja destilovanom vodom>-3>, kao i
suSenja kanala, moguce je upotrebiti EDTA za
uklanjanje neorganskog debrisa’>.

Slicno tome, moze se predloziti ispiranje
destilovanom vodom izmedu EDTA i CHX,
kao 1 suSenje kanala pre uvodenja CHX kao
zavr$nog irigansa’.

Zakljucak

Interakcije izmedu iriganasa u endodonciji
1 dalje su aktuelna tema i predstavljaju pravi
izazov za istrazivace. Jos uvek je nedovoljno
ispitan sastav 1 priroda produkata interakcije,
kao 1 posledice koje bi ovaj toksican supstrat
mogao imati. lako postoje preporuke koje
uslovno mogu spreciti stvaranje precipitata,
daljaispitivanja su neophodna da bi se ustanovio
klini¢ki prihvatljiv nacin njegovog uklanjanja u
situacijama kada se on ipak formira. S timu vezi,
protokol irigacije podleze novom konceptu, u
cilju prevencije antagonistickih reakcija i osim
efikasne, omogucavanja bezbedne irigacije
kanalnog sistema zuba.

contact with each other, simple adjustments in
the protocol of root canal irrigation can prevent
the occurrence of adverse reactions between
endodontic irrigants.

In order to prevent the formation of precipi-
tates and possible tooth discoloration, the direct
contact of NaOCl and CHX should be avoided.
Residual NaOCI should be removed after rins-
ing with distilled water or saline solution and the
root canal should be dried with paper points be-
fore irrigation with CHX 322327, Some labora-
tory studies have shown that alcohol and acetic
acid can prevent the formation of precipitate 2.
Until recently, the saline solution was proposed
as a suitable ,,inter-irrigant® which successfully
,.separates* irrigation solutions 2/. However, it
seems that between the CHX and saline may be
interaction, which is reflected in the creation of
soluble whitish precipitate ©.

NaOCI and EDTA should also be used sep-
arately: abundant irrigation allows NaOCI to
demonstrate its antimicrobial activity, and after
irrigation with distilled water >3> and the root
canal drying, EDTA should be used to remove
inorganic debris 3.

Separate use of EDTA and CHX is also rec-
ommended. It is suggested to rinse the root ca-
nal with saline solution or distilled water after
the use of EDTA, as well as to dry root canal be-
fore the introduction of CHX as a final irrigant>.

Conclusion

Interactions between irrigants in endodon-
tics are interesting topic and a challenge for re-
searchers. The nature and composition of pre-
cipitates are still not well understood, as well as
the consequences that this toxic substrate could
have. Although there are recommendations for
conditional prevention of precipitate formation,
further investigations are necessary to determine
the clinically acceptable way to resolve them in
situations where they have already been formed.
In this regard, the protocol is subjected to the
new concept of irrigation in order to prevent an-
tagonistic reactions and provides, besides effi-
cient, safe root canal irrigation.
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Sazetak

Uvod/Cilj Naucni i zdravstveni temelji u prevenciji karijesa zasnivaju
se na stavu da je prepoznavanje karijesa na nivou kavitacije preka-
sno da bi se zadovoljila savremena nacela struke. Medutim, kod nas
jos ne postoji dovoljno razvijena svijest o vaznosti oralnog zdravlja
za c¢jelokupno zdravlje pojedinca, a jos manje o vaznosti sprovodenja
oralne higijene.

Materijal i metod Istrazivanje je sprovedeno po tipu studije presjeka, od
maja do septembra 2009. godine u stomatoloskim ordinacijama Doma
zdravlja Tivat. Istrazivanje su radili stomatoloski timovi sa pacijentima
starosti do petanaest godina. Instrument istrazivanja bio je upitnik i
stomatoloSki pregled usta i zuba. Pregled je izvrSen prema metodologiji
i kriterijima SZO. Odgovori dobijeni tokom intervjua uporedivani su sa
podacima klinickog pregleda.

Rezultati Analizirajuci dobijene odgovore ustanovljeno je da najvise
ispitanika pere zube dva puta dnevno, a stomatologa najcesée posjecuju
Jjednom u Sest mjeseci. Istrazivanje je pokazalo da je kod 57% ispita-
nika pregledom uoceno postojanje karioznih mlijecnih zuba. Kod vise
od 63% ispitanika nadeni su stalni kariozni zubi. Kod 14% ispitanika
naden je gingivitis, a kod 44,7% ispitanika uocena je ortodontska ano-
malija. Polovina ispitanika koja rijetko pere zube ima problema sa gin-
givitisom. Postoji statisticki visoko znacajna razlika u pojavi gingiviti-
som u vezi sa ucestalo§¢u pranja zuba.

Zakljuc¢ak Postoji znacajna razlika u odrzavanju higijene usta i zuba
prema polu, kao i prema nekim drugim socio-demografskim karakteri-
stikama ispitanikla. Studija je pokazala povezanost karijesa i gingivi-
tisa sa ucestalos¢u pranja zuba i frekvencije posjeta stomatologu.

Kljuéne rijeci: oralna higijena, preventivna stomatoloska zastita, pre-
vencija karijesa, oralno zdravlje, kontrola plaka, pranje zuba, zdravst-
veno vaspitanje
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Abstract

Background: Scientific and health foundations in caries prevention are
based on the view that in order to meet modern principles that already
exist within the profession it is too late if the caries is detected in the
cavitation stage. However, there is not enough awareness of the impor-
tance of oral health to the overall health of an individual and even less
about the importance of practicing oral hygiene.

Material and Methods: The research was carried out as a cross-sec-
tional study from May to September 2009 in dentist offices at the Medi-
cal Center Tivat. It was conducted with patients under the age of 15
by dental teams. The research instruments were the questionnaire and
dental examination of the mouth and teeth. The examination was done
in accordance with the WHO methodology and criteria. The answers
obtained from the questionnaire were correlated with the clinical data.
Results: The obtained results showed that the most respondents brushed
their teeth twice a day and that they usually visited a dentist once in six
months. Clinical data also showed that 57% of respondents had carious
deciduous teeth, more than 63% of respondents had carious permanent
teeth, 14% had gingivitis and 44.7% of them had orthodontic anoma-
lies. Half of the respondents who rarely brushed their teeth suffered
from gingivitis. There was a high statistically significant difference be-
tween the occurrence of gingivitis and the frequency of tooth brushing.
Conclusion: There is a significant difference in the maintenance of oral
hygiene according to gender as well as other socio-demographic char-
acteristics of respondents. The study showed that there was a correla-
tion between the occurrence of caries and gingivitis and the frequency
of tooth brushing and visits to a dentist.

Key words: oral hygiene, preventive dental care, prevention of caries,
oral health, plaque control, tooth brushing, health education
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Uvod

Naucni 1 zdravstveni temelji u prevenciji
karijesa zasnivaju se na stavu da je prepozna-
vanje karijesa na nivou kavitacije prekasno
da bi se zadovoljila savremena nacela struke.
Sprovodenje mjera i1 aktivnosti prije pojave
kavitacije bazi¢ni su principi moderne pre-
ventivne terapije karijesa, kako bi se osigurala
pravilna i adekvatna prevencija bolesti i iskoris-
tile sve mogucénosti modernih preventivnih
zahvatal. Medutim, kod nas jo§ ne postoji
dovoljno razvijena svijest o vaznosti oralnog
zdravlja za cjelokupno zdravlje pojedinca, a
joS manje o vaznosti sprovodenja oralne higi-
jene?. Edukacija roditelja i djece o pravilnom
odrZzavanju oralne higijene trebalo bi da bude
osnova masovne prevencije karijesa. Tako se,
prvenstveno kroz vrti¢, Skolu i pedijatrijske am-
bulante, roditeljima, ali i djetetu, daju osnovne
informacije 1 smjernice za o€uvanje zdravlja
zuba 1 vaznost odlaska stomatologu na kon-
trolne preglede. Skolsko doba je vrijeme kada
se trajno sti¢u navike i kada je zdravstveno-
vaspitna informacija pravovremeno pruzena.
Zdravstveno vaspitanje je mjera preventivne
zaStite kojom se, razvijanjem zdravog i mije-
njanjem Stetnog zdravstvenog ponaSanja, te
poucavanjem i Sirenjem informacija o zdravst-
venim postupcima, postize unaprjedenje zdrav-
lja, sprjeCavanje, lijeCenje 1 ublazavanje po-
sljedica bolesti®.

Glavni etioloski ¢inilac za nastanak
karijesa 1 bolesti parodonta je zubni plak.
Mikrobioloski, dentalni plak, koji predstavlja
nemineralizovanu organizovanu nakupinu mi-
kroorganizama u organskom matriksu mukop-
olisaharida, odnosno naslage na zubima, pri-
marni je uzrok gingivitisa*. Higijena usta vazan
je Cinilac u borbi protiv dentalnog karijesa,
posebno kod urbanog i civilizovanog covjeka,
zbog konzumiranja rafinirane hrane. Uoceno
je da se dentalno-bakterijski plak mnogo brze
formira kod djece nego kod odraslih. Stepen
oralne higijene mijenja mikrobnu akumulaciju
na zubnim plocama, a kontrola naslaga temel;j
je prevencije karijesa i parodontalnih bolesti.
Kod epidemioloskih oralnih istrazivanja vazno
je utvrditi stepen oralne higijene 1 stepen upa-
Inih promjena gingive. Stepen oralne higijene
utvrdujemo pomoc¢u OHI-indeksal.

Stomatolosko-zdravstveno vaspitanje treba-
lo bi da bude dio opSteg vaspitanja. Sustinski cilj

Introduction

Scientific and health foundations in caries
prevention are based on the view that in order
to meet modern principles that already exist
within the profession it is too late if the caries
is detected in the cavitation stage. Measures
and activities that are implemented prior to
the onset of cavitation are basic principles of
modern preventive treatment of caries in order
to ensure proper and adequate disease preven-
tion and to use all features of modern preven-
tive treatment®. However, there is not enough
awareness of the importance of oral health to
overall health of an individual and even less
about the importance of practicing oral hygiene.
Health education of parents and children about
proper oral hygiene should be the basis of ex-
tensive prevention of caries. Basic information
and guidelines regarding oral health protection
and the importance of dental check-ups are
given not only to parents but also to their chil-
dren primarily through pre-school institutions,
schools and pediatric clinics. School age is the
period when long-lasting habits are acquired
and information regarding health education is
timely provided. Health education is a measure
of preventive care which through development
of proper health behavior and changes of harm-
ful health behavior, education and dissemina-
tion of information regarding medical treatment
can achieve health improvement, prevention
and also treatment and mitigation of diseases?.

The main etiological factor for caries and
periodontal disease is dental plaque. Microbial
dental plaque, which is non-mineralized layers
of microorganisms in organic matrix of poly-
saccharides i.e. deposits on teeth, is the primary
cause of gingivitis 4. Oral hygiene is an impor-
tant factor in the fight against dental caries es-
pecially in urban population due to consump-
tion of refined food. It is known that microbial
dental plaque accumulates faster in children
than in adults. The level of oral hygiene chang-
es microbial accumulation on dental plates and
the plaque control is the basis for prevention of
dental caries and periodontal diseases. In epi-
demiologic oral research it is important to de-
termine the level of oral hygiene and degree of
inflammatory changes of the gingiva. The level
of oral hygiene is determined by OHI-index.

Dental health education should be a part of
the general health education. The key objective
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sprovodenja zdravstveno-vaspitnih programa je
smanjenje incidencije, u prvom redu karijesa i
parodontalnih bolesti, ali i ostalih bolesti usne
duplje®. Osim toga, vrlo je bitno obezbijediti
preventivne stomatoloske preglede, Cime se
istice znacaj prevencije oboljenja usta i zuba.
Sustinska preporuka je da je preventiva najis-
plativiji oblik zastite oralnog zdravlja®.

Cilj

Osnovni ciljevi istraZivanja su procjena
oralno-higijenske navike medu ucenicima os-
novne Skole, kao 1 uticaj postojeceg ponasanja
u oblasti higijene usta i zuba na evidentirane
poremecaje zdravlja usta i zuba.

Metod rada

Istrazivanje je sprovedeno po tipu studije
presjeka, od maja do septembra 2009. godine u
stomatoloSkim ordinacijama Doma zdravlja Ti-
vat. IstraZivanje su radili stomatoloski timovi sa
pacijentima starosti od 11 do 15 godina, a koji
u reformisanom sistemu zdravstva Crne Gore
imaju prava na besplatnu stomatoloSku zdravst-
venu zastitu.

Instrument istrazivanja bio je upitnik. Pi-
tanja u upitniku odnosila su se na navike
odrzavanja higijene usta i zuba. Upitnik se sas-
tojao od ukupno 16 pitanja, od kojih su 15 bila
pitanja zatvorenog tipa, a koja su se odnosila na
navike u oblasti oralne higijene, kao i na navike
kontrole kod stomatologa. Ovaj dio upitnika
ispunjavala je medicinska sestra, koja radi sa
stomatologom u ordinaciji, gdje je ispitanik
zadovoljavao svoju potrebu iz oblasti oralnog
zdravlja, nakon odgovora na postavljeno pi-
tanje. Poslednje, 16. pitanje, koje je, takode,
ispunjavala ista medicinska sestra prema na-
lazu stomatologa, odnosilo se na objektivan
nalaz oralnog zdravlja. Ovaj nalaz se odnosio
na utvrdeno stanje oralnog zdravlja i obuhvatao
ukupan broj prisutnih zuba na pregledu i to
posebno mlijecnih 1 stalnih, zatim ukupan broj
karijesnih zuba i to posebno mlije¢nih i stalnih,
prisustvo gingivitisa 1 prisustvo ortodontskih
anomalija.

Pored toga, kao instrument istrazivanja
posluZzio je stomatoloski pregled usta i zuba za
dobijanje podataka o oralnom zdravlju ispiti-
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of the implementation of health education pro-
grams is to reduce primarily the incidence of
caries and periodontal diseases, but also other
oral cavity diseases. In addition, it is essential
to provide preventive dental check-ups so that
the importance of oral disease prevention could
be emphasized. The key recommendation is
that prevention is the most cost-effective form
of oral health care®.

Aim

The main objectives of this study were as-
sessment of oral hygiene habits among primary
school children as well as the impact of current
behavior in the field of oral hygiene on identi-
fied oral health disorders.

Materials and methods

The research was carried out as a cross-
sectional study from May to September 2009
in dentist offices at the Medical Center Tivat. It
was conducted with patients under the age of 15
who were provided with free dental care in the
reformed health care system in Montenegro by
dental teams.

The research instrument was a question-
naire. The questions included in the question-
naire were related to the oral hygiene habits.
The questionnaire consisted of 16 questions
of which 15 were closed questions about oral
hygiene habits and dental check-ups. This sec-
tion of the questionnaire was filled in, after the
respondents gave their answers, by the nurse
who worked in the dental office where the oral
health services were provided to respondents.
The last question number 16 was also filled in
by the nurse according to dentist examination
that is an objective finding of oral health. These
findings determined the condition of oral health
and they included the total number of present
teeth during examination, both deciduous and
permanent teeth, total number of carious teeth,
both deciduous and permanent ones and pres-
ence of gingivitis and orthodontic anomalies.

In addition, dental examination was used as
a research instrument in order to obtain infor-
mation on the condition of oral health in exam-
ined children. The examination was done in ac-
cordance with WHO methodology and criteria
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vane djece. Pregled je izvrSen prema metologiji
1 kriterijima SZO-a, sluze¢i se stomatoloSkim
ogledalima, standardnim parodontnim sonda-
ma CPITN 1 osvjetljenjem prigodnim za ovu
vrstu pregleda. Parametri koriSteni za procjenu
statusa oralnog zdravlja bili su indeksi: DMFT
1 SiC, mjesni parodontni indeks i indeks razvo-
jnih defekata u caklini (RDC).

Odgovori  dobijeni  tokom intervjua
uporedivani su sa podacima dobijenim ispiti-
vanjem zdravlja usta i zuba po protokolu dobre
medicinske prakse za ove vrste pregleda.

Za statistiCku obradu koriS¢ene su metode
deskriptivne statistike 1 statisticke metode za
ispitivanje znacajnosti razlika putem Hi-kvad-
rat testa za kategorijska obiljezja i jednofaktor-
ska analiza varijanse (ANOVA) za ispitivanje
uticaja pojedinih faktora na objektivno stanje
zdravlja zuba kod djece.

Rezultati

Istrazivanjem su obuhvaceni svi ispitanici
koji su tokom tri mjeseca ljeta 2009. godine
posjetili stomatolosku ordinaciju Doma zdrav-
lja Tivat. Analiza strukture ispitanika po polu
pokazuje da je pola ispitanika bilo muskog, dok
je druga polovina bila zenskog pola. Starost
ispitanika iznosila je od 11 do 15 godina.

Istrazivanje je pokazalo da postoji visoko
statisticki znacajna razlika medu ispitanicima
u ucestalosti pranja zuba, zavisno od njihovog
materijalnog stanja (X2 test = 23,132, p<0,001).
Medu ispitanicima koji rijetko peru zube, pre-
ma ukupnoj zastupljenosti, najbrojniji su oni
koji su svoje materijalno stanje ocijenili kao
loSe (40%), a zatim slijede oni koji svoje ma-
terijalno dobro procjenjuju kao osrednje. Cesto
peru zube, najvise, ispitanici koji imaju dobro
materijalno stanje (Tabela 1).

Frekfencija pranja zuba kod ispitanika
znacajno je razlicita zavisno od Skolske spreme
majke (X2 test = 18,664; p<0,05). Dva i vise
puta dnevno zube peru najcesce ispitanici koji
su naveli da su njihove majke zavrSile visoku
Skolu. Ispitanici ¢ije su majke zavrsile samo os-
novnu skolu ili rijetko ili jednom dnevno peru
zube (Tabela 2).

Na tabeli 3 se moze uociti da se gingivitis
javlja najcesce kod ispitanika koji su naveli da
rijetko peru zube (X2=20.44, p<0.05). Polovina
ispitanika koja rijetko pere zube ima problema
sa gingivitisom. Gotovo jedan od deset ispi-
tanika koji su naveli da samo jednom tokom
dana peru zube ima probleme sa gingivitisom
(Tabela 3).

by using dental mirror, standard CPITIN peri-
odontal probe and lighting appropriate for this
type of examination.

The parameters used to assess the condition
of oral health were indices: DMFT I SiC, com-
munity periodontal index and index of develop-
mental defects of enamel (DDE).

The answers obtained from the question-
naire were correlated with the data obtained by
examination of oral health according to proto-
col of good medical practice for this type of ex-
amination.

Methods of descriptive statistics and sta-
tistical methods for determining significance
of difference, using the chi-square test for cat-
egorical characteristics, and one factor analysis
of variance (ANOVA) for determining impact
of individual factors on the objective condition
of oral health in children, were used for statisti-
cal data analysis.

Results

The study included all patients who visited
dental offices at the Medical center Tivat during
three summer months in 2009. Analysis of re-
spondents according to gender showed that half
of the respondents were male i.e. female. The
age of respondents ranged from 11 to 15 years.

The research showed that there was a highly
significant statistical difference among respon-
dents in frequency of tooth brushing in relation
to their financial position (X2 test = 23.132,
p<0.001). Among respondents who rarely
brushed their teeth, most numerous were those
who assessed their financial situation as bad
(40%), followed by those who assessed their
financial situation as satisfactory. Respondents
who had good financial position most frequent-
ly brushed their teeth (Table 1).

Frequency of tooth brushing was signifi-
cantly different with regard to the respondents’
mother’s education level (X2 test = 18,664,
p<0.05). Respondents whose mothers had high-
er education most frequently brushed their teeth
twice a day or more often than that. Respon-
dents whose mothers had completed only pri-
mary school either rarely or once a day brushed
their teeth (Table 2).

From Table 3 it can be concluded that gingi-
vitis occurs most frequently in respondents who
rarely brushed their teeth (X2= 20.44, p<0.05).
Half of the respondents who rarely brushed
their teeth had problems with gingivitis. Almost
one in ten respondents who brushed their teeth
only once a day had problems with gingivitis
(Table 3).
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Tabela 1. Odnos frekvencije pranja zuba i materijalnog stanja ispitanika
Table 1. Relationship between frequency of tooth brushing and financial position of respondents

UCESTALOST PRANJA ZUBA
OCJENA MATERIJALNOG FREQUENCY OF TOOTH BRUSHING
STATUSA / Jednom Dva puta Tri puta
ASSESSMENT OF Rijetko/ dnevno / dnevno / dnevno/ | UKUPNO
FINACIAL POSITION Rarely Once a da Twice a Three TOTAL
Y day times a day
DOBRO / GOOD
Broj / Number 0 L 4 4 6
% 0,0% 11,1% 44,4% 44,4% 100,0%
OSREDNJE /
SATISFACTORY 18 31 80 7 136
Broj / Number 13,2% 22,8% 58,8% 51% 100,0%
%
e 2 | 2 | o | s
) % 40,0% 20,0% 40,0% 0,0% 100,0%
UKUPNO [ TOTAL 20 3 86 1 147
) % 13,3% 22,0% 57,3% 7,3% 100,0%

Tabela 2. Odnos frekvencije pranja zuba i Skolske spreme majke
Table 2. Relationship between frequency of tooth brushing and mother s education level

UCESTALOST PRANJA ZUBA /
FREQUENCY OF TOOTH BRUSHING

STEPEN OBRAZOVANJA

MAJKE / Jednom Dva puta Tri puta
MOTHER'S EDUCATION | Rijetko/ dnevno/ dnevno/ dnevno/ UKUPNO
LEVEL Rarely o Twice a Three TOTAL
nce a day .
day times a day
OSNOVNA SKOLA /

ELEMENTARY SCHOOL 1 1 0 0 2

Broj / Number 50,0% 50,0% 0,0% 0,0% 100,0%

%
SREDNJA SKOLA

SECONDARY SCHOOL 18 31 79 7 135

Broj / Number 13,2% 22,8% 58,8% 5,1% 100,0%

%
VISOKA SKOLA
HIGHER EDUCATION 0 1 7 4 12

Broj / Number 0,0% 8.3% 58,3% 33,3% 100,0%
%
UKUPNO
TOTAL 19 33 86 11 149
Broj / Number 12,8% 22,1% 57,7% 7,4% 100,0%

%
Tabela 3. Ucestalost pojave gingivitisa kod ispitanika u odnosu na frekvenciju pranja zuba
Table 3. Frequency of occurrence of gingivitis in respondents with regard to frequency of tooth brushing
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UCESTALOST PRANJA ZUBA / Prg‘étci”rgggg'o"f'“ UKUPNO
FREQUENCY OF TOOTH BRUSHING S TOTAL
gingivitis
da/yes | ne/no
broj / number 10 10 20
% ucestalost pranja zuba /
RIJETKO / RARELY % frequency of tooth 50.0% 50.0% 100.0%
brushing
T =
% prisutan gmglw_t/_ ) 47.6% 78% 13.3%
% occurence of gingivitis
broj / number 3 30 33
% ucestalost pranja zuba /
JEDNOM DNEVNO / 9% frequency of tooth 9.1% | 90.9% | 100.0%
ONCE A DAY brushing
F. =
Yoprisutan gingivit/ | 14300 | 3306 | 22.0%
% occurence of gingivitis
broj / number 7 79 86
% ucestalost pranja zuba /
DVA PUTA DNEVNO/ 9% frequency of tooth 81% | 91.9% | 100.0%
TWICE A DAY brushing
ry. =
Yoprisutan gingivit/ | 33300 | 6905 | 57.3%
% occurence of gingivitis
broj / number 1 10 11
% ucestalost pranja zuba /
TRIPUTA DNEVNO/ 9% frequency of tooth 9.1% | 90.9% | 100.0%
THREE TIMES A DAY brushing
% prisutan gingivit / o o o
% occurence of gingivitis 4.8% 7.8% 7.3%
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Ucestalost posjeta stomatologu statisticki
znacajno je povezana sa pojavom gingivitisa
(X2=124,5, p<0.05). Najrede se gingivitis javlja
kod ispitanika koji stomatologa posjecuju kada
god je potrebno, odnosno kada god primjete ili
osjete neke promjene. Vise od polovine ispi-
tanika koji se stomatologu javljaju samo kada
ih zaboli zub imaju probleme sa gingivitisom
(Tabela 4).

The frequency of visits to dentist is statisti-
cally significantly correlated with development
of gingivitis. Gingivitis the least frequently oc-
curred in patients who visited dentist whenever
it was necessary, that is when they noticed or
felt any change. More than a half of respondents
visited dentist only when they had toothache or
had problems with gingivitis (Table 4).

Tabela 4. Povezanost posjeta stomatologu i pojava gingivitisa
Table 4. Relationship between visits to a dentist and occurrence of gingivitis

Prisutan gingivit /

UCESTALOST POSJETA STOMATOLOGA / Occurence of UKUPNO
FREQUENCY OF VISITS TO A DENTIST gingivitis TOTAL
da/yes | ne/no
broj / number 2 49 51
% ucestalost posjete stomatologu / 0 0 0
RIJETKO /RARELY | o4 frequency of visits to a dentist 3,9% | 96,1% | 100,0%
% prisutan gingivit / 105% | 40.8% 36.7%

% occurence of gingivitis

broj / number 4 44 48

NA TRI MJESECA /
EVERY THREE

% ucestalost posjete stomatologu /
% frequency of visits to a dentist

8,3% | 91,7% 100,0%

MONTHS

% prisutan gingivit /
% occurence of gingivitis

21,1% | 36,7% 34,5%

broj / number 6 12 18

NA SEST MJESECI /

% ucestalost posjete stomatologu /

0, 0, 0,
EI\\ZI(E)?\IYI'EIISX % frequency of visits to a dentist 33,3% | 66,7% | 100,0%
o ———
% prisutan gmgm_t/_ _ 316% | 10,0% 12.9%
% occurence of gingivitis
broj / number 2 11 13
KADA GOD TREBA/ | o5 ygestalost posjete stomatologu /
0, 0, 0,
WHENIT IS % frequency of visits to a dentist 154% | 84,6% | 100,0%
NEEDED % prisutan gingivit /
0, 0, 0
% occurence of gingivitis 10.5% 9.2% 9,4%
broj / number 5 4 9
KADA ZABOLI zUB/ | % ucestalost posjete stomatologu / | o cor | 44 406 | 100.0%
TOOTHACHE % frequency of visits to a dentist ' ' '
YR —
% prisutan gmgm_t/_ _ 25.3% 3.3% 6.5%
% occurence of gingivitis
broj / number 19 120 139
% ucestalost posjete stomatologu / 0 o o
UKUPNO / TOTAL % frequency of visits to a dentist 13,7% | 86,3% 100,0%
o ———
Y prisutan gingivit/ 100,0% | 100,0% | 100,0%
% occurence of gingivitis
Diskusija Discussion

Istrazivanje je pokazalo da postoji znacajna
povezanost materijalne situacije u porodicama
ispitivane djece i obrazovanja njihovih majki sa
frekvencijom pranja zuba, kao 1 sa urednoséu
posjec¢ivanja stomatologa. Posjete stomatologu
1 frekvencija pranja zuba znacajno su povezane

The research showed that there was a sig-
nificant correlation between financial position
of respondents’ family and their mother’s edu-
cation level and the frequency of tooth brush-
ing and visits to a dentist. Visits to a dentist and
frequency of tooth brushing were significantly

1303



Acta Stomatologica Naissi, Decembar/December 2013, vol. 29, broj/number 68

sa oboljenjima usta i zuba ispitanika, procjenje-
no na osnovu relevantnih pokazatelja zdravlja.

Veliki broj istrazivanja potvrduje da postoji
razlika u stavu djece u vezi sa redovnom kon-
trolom zdravlja usta i zuba, $to je u odnosu sa
socijalno-obrazovnom strukturom njihovih po-
rodica. Iako se s oralnom hlgljenom djeca vrlo
rano susrecu i roditelji sve viSe svjesni vaznosti
oralnog zdravlja za cjelokupnu dobrobit svo-
je djece, uloga roditelja i djece u odrzavanju
zdravlja usne Supljine ¢esto nije dovoljna, pa je
nuzno potraziti pomo¢ stomatologa. Kako bi se
izbjegli ozbiljniji kvarovi i teZe posljedice, sto-
matologa je najbolje posjecivati preventlvno
¢ak i onda kada je sa zubima sve u redu’.

Ponasanje djece direktno je povezano sa
procesom  socijalizacije, koja se ostavruje,
primarno, u SOpStVenO] ku¢i. Stoga je neo-
phodno adekvatne mjere u cilju modifikacije
ponasanja® sprovesti od strane roditelja. Podaci
pokazuju da postoji razlika u stavu djece u vezi
s redovnom kontrolom zdravlja usta i zuba, $to
je u odnosu sa socijalno-obrazovnom struk-
turom njihovih roditelja®. Stav da se redovitom
preventivnom kontrolom mogu sprijeciti oralna
oboljenja ocigledno nije prisutan kao zivotna
praksa u porodicama iz kojih dolaze ispitivana
djeca. U cilju izbjegavanjan posljedica, stoma-
tologa je najbolje posjecivati preventivno, ak i
onda kada je sa zubima sve u redu.

Determinate koje su prepoznate kao
znacajni prediktori oboljenja usta i zuba od
strane najveceg broja autora bile su sljedece:
visina prihoda porodice, nivo obrazovanja, do-
datno uzimanja kalcijuma - konzumacija mlije-
ka tokom trudnoce, navike u smislu odrZavanja
oralne higijene i brlge 0 zdravlju zuba i usta,
kao i navike u pogledu ishrane uopsteno!
Ovim istrazivanjem potvrdene su pomenute de-
terminante kao znac¢ajni prediktori zdravlja usta
I zuba.

Zakljucak

Frekvencija pranja zuba i posjeta stoma-
tologa znacajno je povezana sa zdravljem usta i
zuba djece starosti od 11 do 15 godina u Crnoj
Gori.

Ponaéanje djece u oblasti pranja zuba
znacajno je uslovljeno materijalnim stanjem
porodica iz kojih poti¢u djeca i obrazovanim
statusom majki ispitivane djece.
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correlated with oral diseases assessed by rel-
evant health indicators.

Numerous studies have confirmed that there
is a difference in children’s attitudes towards
regular dental checkups with regard to social
and educational background of their families.
Although children become familiar with oral
hygiene very early and their parents are more
and more aware of the importance of oral health
to overall well-being of their children, the role
of parents and their children in maintaining oral
health is often not enough, so it is necessary to
visit a dentist. In order to avoid caries and seri-
ous complications, a dentist should be visited
regularly even if one has healthy teeth’.

The behavior of children is directly related
to the process of socialization which is pri-
marily taken place at their homes. Therefore,
appropriate measures are needed in order to
modify the behavior and they should be taken
by parent58 The data showed that there was a
difference in children’s attitudes towards regu-
lar dental checkups with regard to soc1a1 and
educational background of their parents®. Obvi-
ously, the attitude that regular preventive check-
ups can prevent oral diseases is not present as
a current practice in respondents’ families. In
order to avoid caries and serious complications,
a dentist should be visited regularly even if one
has healthy teeth.

Determinates which are recognized as sig-
nificant predictors of oral diseases by most
authors are as follows: family income level,
education level, taking extra calcium - milk
consumption during pregnancy, oral hygiene
habits, and oral healthcare as well as general
nutrition habits'%. This study has confirmed the
abovementioned determinants as significant
predictors of oral health.

Conclusion

Frequency of tooth brushing and visits to
a dentist are significantly correlated with oral
health of children aged 11 to 15 in Montenegro.

Tooth brushing behavior of children is sig-
nificantly conditioned by financial position of
respondents’ families as well as with education
level of their mothers.
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Sazetak

Uvod Stomatologija je nauka koja se bavi suzbijanjem, prepoznavanjem
i otklanjanjem svih patoloskih promena orofacijalnog sistema. Povrede
orofacijalne regije su ucestale poslednjih godina i ako se adekvatno ne
saniraju, mogu dovesti do trajnih deformiteta i nemogucnosti adekva-
tnog stomatoprotetskog zbrinjavanja.

Prikaz slucaja Ovaj rad predstavija hirursko-protetski tretman i
rehabilitaciju 49-godisnjeg pacijenta sa traumatskim povredama
gornje i donje vilice, promenom vertikalne dimenzije okluzije i skeletne
klase 11l malokluzije, koja je bila prisutna i pre povredivanja. Pacijent
Jje dosao na kliniku kao hitan slucaj zbog sanacije povreda i bolova nas-
talih nakon pada sa visine, poremecenih funkcija orofacijalnog regiona
(funkcija ishrane, gutanja, govora), otoka i kompromitovane estetike.
Nakon postavijanja dijagnoze, pacijent je zbrinut hirurskim tretmanom,
repozicijom i osteosintezom mini plocicama. Po zavrSetku hirurskog
tretmana, pacijent je poslat na dalji protetski tretman. Nakon svih
uobicajenih i dodatnih posebnih individualnih procedura, pacijentu
su uradene mobilne protetske nadoknade. Gornjom i donjom totalnom
mobilnom zubnom protezom postignuti su zadovoljavajuci rezultati u
smislu rekonstrukcije vertikalne dimenzije okluzije, funkcije zvakanja,
gutanja, fonetike i estetike stomatognatnog sistema.
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Abstract

Introduction Dentistry is the science that deals with the prevention,
recognition and elimination of pathological changes in the orofacial
system. Injuries in the orofacial region have become more frequent in
recent years, and if these injuries are not properly treated, they may
lead to permanent deformity and inability for adequate stomatoprosthe-
tic treatment.

Case Report This paper presents a surgical-prosthetic treatment and
rehabilitation of a 49-year-old patient with traumatic injuries of the
upper and lower jaw, changed vertical dimension of occlusion and ske-
letal class Il malocclusion which was present before injury. The patient
came to the clinic as an emergency due to injury and pain caused by
falling from hight, disturbed function of the orofacial region (feeding,
and swallowing, speech), swelling and compromised aesthetics. After
the diagnosis was made, the patient was treated surgically, by means of
reposition and osteosynthesis with miniplates. Upon completion of the
surgical treatment, the patient was referred for further prosthetic trea-
tment. After all the usual and additional special individual procedures,
the patient was treated with upper and lower total dentures. Treatment
with upper and lower total removable dental prosthesis in this patient
gave satisfactory results in terms of the reconstruction of the vertical
dimension of occlusion, the functions of chewing, swallowing, phoneti-
c¢s and esthetics of the stomatognathic system.

© 2013 Faculty of Medicine in Nis. Clinic of Dentistry in Nis.
All rights reserved / © 2013. Medicinski fakultet Nis. Klinika za
stomatologiju NiS. Sva prava zadrZana
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Zakljucak Dobro isplanirane i pravilno sprovedene hirursko-protetske
procedure dovode do zadovoljavajucih rezultata po zavrsetku preprote-
tskog i protetskog tretmana i rehabilitacije.

Kljuéne reéi: traume, dento-facijalne anomalije; hirursko-protetska
rehabilitacija

Uvod

Stomatologija je definisana kao evaluacija
dijagnoze, prevencija ili leCenje nehirurskih 1
hirurskih ili srodnih bolesti, poremecaja ili stanja
usne duplje, koja obuhvataju maksilofacijalnu
i susedne oblasti, kao 1 povezane strukture
njihovog uticaja na ljudsko telo, pod uslovom da
od strane stomatologa, u okviru obima njegovog
obrazovanja, obuke, znanja i iskustva, bude u
skladu sa etikom profesije.

Traumatske povrede orofacijalne regije su
veoma cesta pojava u stomatologiji, a nedovo-
ljno isplanirano i neadekvatno saniranje moze
dovesti do trajnih deformiteta i nemogucénosti
adekvatnog stomatoprotetskog zbrinjavanja.2 U
nekim slu¢ajevima traumatske povrede ne pred-
stavljaju rizik po zivot pacijenta, ali dugoro¢ni
efekti ovakvih povreda mogu biti ozbiljni. Kod
takvih pacijenata nastasju poremecaji kako u iz-
gledu takoiu funkciji.”>** U cilju uspesnijeg pro-
tetskog zbrinjavanja potrebno je sve deformitete
1 anomalije sanirati preprotetskim hirurSkim,
konzervativnim i ortodontskim tretmanom. U
reSavanju kompleksnih slucajeva, kod kojih je,
pored traume, prisutna i dentofacijalna anomali-
ja, malokluzija, neophodan je multidisciplinarni
pristup 1 saradnja lekara razli¢itih specijalnosti.
Jedna od najtezih dentofacijalnih anomalija jeste
malokluzija III klase. Ovu kompleksnu anoma-
liju karakteriSu odstupanja u razvoju mandibule
1 maksile u sagitalnoj ravni, gde je donja vilica
prerazvijena u odnosu na gornju. Kod pacijenata
sa ovom vrstom anomalije Cesto su kompro-
mitovane estetika i funkcija.>’ Etiologija
malokluzija klase III je multifaktorijalna zbog
interakcije naslednih i faktora sredine. Ako su tu
prisutne joS 1 traume, tretman takvih poremecaja
je jako komplikovan.® Rehabilitacija i tretman
ovakvih pacijenata je jako zahtevan i jedan je od
vodeéih ciljeva moderne stomatologije.%10

Prikaz slucaja

Pacijent starosti 49 godina primljen je kao
hitan slucaj na Kliniku za stomatologiju u
Nisu, u Organizacionu jedinicu za Maksilo-
facijalnu hirurgiju, 18.06.2012. godine, radi

Conclusion A well-planned and properly performed surgical-prosthe-
tic procedure leads to satisfactory results upon completion of prepro-
sthetic and prosthetic treatment and rehabilitation.

Key words: trauma, dentofacial anomaly, surgical-prosthetic rehabi-
litation

Introduction

Dentistry is defined as the evaluation of di-
agnosis, prevention or treatment of nonsurgi-
cal or surgical, or related diseases, disorders
or conditions of the oral cavity, which include
maxillofacial and adjacent areas, as well as the
associated structures of their influence on the
human body, provided by a dentist within the
scope of his education, training, knowledge and
experience and in compliance with professional
ethics?.

Traumatic injuries of the orofacial re-
gion are very common in dentistry and poorly
planned and inadequate treatment of these inju-
ries can lead to permanent deformity and lack
of adequate stomatoprosthetic rehabilitation.?
In some cases, traumatic injuries do not pres-
ent a risk to the life of the patient but long-term
effects of these injuries can be severe. In such
patients, disorders occur both in appearance
and in function.>* In order for prosthetic reha-
bilitation to be successful, all deformities and
anomalies should be treated by pre-prosthetic
surgical, conservative and orthodontic therapy
methods. Solving complex cases in which the
trauma presents the addition to already present
dentofacial anomalies, such as malocclusion,
requires a multidisciplinary approach and the
cooperation of doctors of various specialties.
One of the most difficult dentofacial anomaly
is the class III malocclusion. This complex
anomaly is characterized by variations in the
development of the mandible and maxilla in the
sagittal plane, where the lower jaw is overde-
veloped in relation to the upper jaw. Patients
with this malocclusion often have compromised
functions® and aesthetics.6’ Etiology of Class
IIT malocclusions is multifactorial, because of
the interaction of hereditary and environmental
factors. With the addition of trauma, the treat-
ment of such disorders is very complicated.®
Rehabilitation and treatment of these patients is
very demanding and is one of the major goals
of modern dentistry.>10

Case Report

A patient aged 49 years, was admitted as an
emergency to the Clinic of Dentistry in Ni§, or-
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lecenja povreda zadobijenih pri padu sa visine.
Iz dostupne medicinske dokumentacije kon-
statuje se da je nakon hospitalizacije, klinickog
i radioloskog pregleda (Aquilion™ 64 CFX
CT scanner Toshiba), postavljena dijagnoza 1
utvrden prelom tela madibule sa desne strane,

kao 1 ugla mandibule sa leve strane (Slika 1la,
1b,1c¢).

ganizational unit of Maxillofacial Surgery, on
the 18™ of June 2012, for treatment of injuries
sustained in a fall from a height. On the basis
of the available medical documentation, after
hospitalization, clinical and radiological ex-
aminations (Aquilion ™ 64 CFX CT Scanner
Toshiba), diagnosis was made, and mandible
body fracture on the right side and the angle of
the mandible fracture on the left side were de-
termined (Figure la, 1b, 1c¢).

Slika 1a, 1b, Ic. Snimak nacinjen multislajsnim CT-om po prijemu pacijenta na Kliniku
Figure 1a, 1b, 1c. Video made by multislice CT after admission of the patient to the clinic

Nakon preoperativne pripreme, uradena je
hirurska intervencija repozicije fragmenata mini
plo¢icama, tj. repositio sanguina fragmentorum
corpori mandibulae lat. dex. osteosynthesis cum
mini plate n. 1. repositio sanguina fragmento-
rum anguli mandibulae lat. sin. osteosynthesis
cum mini plate n. i. Oseointegracija koStanih
fragmenata stimulisana je nanocesticnim bio-
kompozitom na bazi hidroksiapatita i polimera,
a sa sposobnoscu lokalnog dopremanja lekova.
Postoperativni tok je protekao uredno (Slika 2.).

After preoperative preparation was per-
formed, surgical repositioning of fragments
with miniplates was done, i.e. Repositio san-
guina fragmentorum corpori mandibulae lat.
dex. osteosynthesis cum mini plate n. i. repo-
sitio sanguina fragmentorum anguli mandibu-
lae lat. sin. osteosynthesis cum mini plate n. i.
Improved osseointegration of bone fragments
was stimulated with nanoparticled biocompos-
ite based on hydroxyapatite and polymers, with
drug delivery properties. The postoperative
course was uneventful (Figure 2 ).

Slika 2. Ortopantomogram nakon zavrsene hirurske intervencije
Figure 2. Panoramic radiograph after completion of surgery

Nakon perioda zarastanja Cvrstih i mekih
tkiva (Slika 3, 4), pacijent je upucen na dalji
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After a period of hard and soft tissue healing
(Fig. 3, 4 ), the patient was referred for further
treatment for prosthetic rehabilitation of eden-
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protetski tretman radi sanacije bezubosti gornje
1 donje vilice, kao i poremecenih funkcija oro-
facijelne regije (Zvakanja, gutanja, govora), ver-
tikalne dimenzije okluzije i kompromitovane
estetike.

tulous jaws, and disturbed functions of oro-
facial region (chewing, swallowing, speech),
lowered vertical dimension of occlusion and
compromised aesthetics.

Slika 3. i 4. Prikaz stanja u usnoj duplji nakon oporavka od hirurske intervencije
Figure 3. and 4. Presentation of the oral cavity status after recovery from surgery

Nakon anamneze, klinickog pregleda 1
pomoc¢nih dijagnostickih metoda, kod pacije-
nta je osim navedenog postoperativhog statusa,
dijagnostikovana i dentofacijalna anomalija,
tj. malokluzija III klase, koja je bila prisutna
i pre traumatske povrede, tj. dok je pacijent
imao svoje zube. Analizom profila lica uocava
se da je u biometrijskom polju gornja usna
postavljena iza nosne vertikale, a donja usna 1
brada su pozicionirane ispred nazalne vertikale,

Sto u potpunosti odgovara progenom profilu lica
(Slika 5).

After anamnesis, physical examination and
ancillary diagnostic methods, additional to his
postoperative status, the patient was diagnosed
with a dentofacial anomalie, i.e. class III mal-
occlusion, which was also present before the
trauma, while the patient still had his own teeth.
The analysis of the facial profile showed that
in the biometric field, the upper lip was placed
behind the nasal vertical, and the lower lip and
chin were positioned in front of the nasal verti-
cal, which fully meets the progenic facial profil
(Figure 5).

Slika 5. Progeni profil lica
Figure 5. Progenic facial profile
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Po dolasku na Odeljenje stomatoloske prote-
tike, pacijent se pozalio, pre svega, na poteSkoce
pri zvakanju, gutanju i govoru, i bolove u zglo-
bovima, dok je estetika bila u drugom planu.
Nakon kompletne analize, odluéili smo se za
izradu gornje i donje totalne zubne proteze.
Odgovaraju¢im standardnim kaSikama uzeti su
preliminarni otisci gornje 1 donje vilice (Hy-
drogum 5, Zhermack, Italy) i izliveni anatom-
ski modeli, koji su posluzili za izradu indivi-
dualnih kasika. Nakon obrade kaSika, uzeti su
funkcionalni otisci (Zeta, Zhermack, Italy) i
izliveni definitivni radni modeli, na kojima su
izradeni Sabloni, koji su posluZili za odredivanje
meduvili¢nih odnosa 1 postavu zuba (Slika 6,
7, 8).

After coming to the organization unit for
dental prosthetics, the patient complained pri-
marily of difficulties in chewing, swallowing
and speech, and pain in the TMJ, while the
aesthetic was of secondary importance. After
a complete analysis, we decided to treat the
patient with upper and lower complete den-
tures. Appropriate standard trays were used to
take preliminary impressions of the upper and
lower jaws (Hydrogum 5, Zhermack, Italy) and
anatomical models were casted, so that the in-
dividual trays could be made on them. After
the process of adjustig the trays, the functional
impressions were taken (Zeta, Zhermack, Italy)
and definitive work models were casted. On
that models, wax rims were made, and used to
determine intermaxillary relations and place-
ment of acrylic teeth (Figure 6, 7, 8).

Slika 6, 7. Preliminarni radni modeli gornje i donje vilice
Figure 6, 7. A definitive working model of the upper and lower jaw with reconstructed jaw relationships without wax rims

Slika 8. Definitivni radni model sa rekonstruisanim meduvilicnim odnosima
Figure 8. The definitive working model with reconstructed jaw relationships with wax rims
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Nakon probe modela proteza, one su date
na definitivno zavrSavanje, kivetiranje i ob-
radu. U toku predaje proteza pacijentu su data
sva neophodna uputstva za njihovo koriséenje i
odrzavanje higijene. Po zavrsetku kombinovane
hirursko-protetske terapije, uspeh lecenja prika-
zanog kompleksnog problema bio je oc¢igledan
(Slike 9, 10).

After the model dentures were tried on in
the mouth, the dental technician continued with
the process of their definitive fabrication. Upon
receiving the dentures, the patient was given
all the necessary instructions for their use and
maintenance of hygiene. After completion of
the combined surgical-prosthetic therapy, suc-
cess in the treatment of this complex problem
was evident (Fig. 9, 10).

1

Slika 9, 10. Protetske nadoknade u ustima pacijenta
Figure 9, 10. Dentures in the mouth

Donja tre¢ina lica je sada u normalnim
proporcijama. Gornja usna je podrzana od
strane gornjih prednjih zuba i blago protrudira-
na u frontalnom pravcu. Progeni izgled vise nije
glavna karakteristika lica pacijenta. Funkcije
orofacijalnog regiona su se vratile u normalne
okvire (izgovor, gutanje 1 zvakanje), dok je bol
u temporomandibularnim zglobovima (TMZ)
delimi¢no smanjen nakon predaje proteza.
Kompletan nestanak tegoba od strane TMZ
usledio je nekoliko meseci nakon zavr$ene pro-
tetske rehabilitacije pacijenta, nakon adaptacije
na rekonstruisanu visinu zagrizaja. Pacijent
je 1izjavio da je njegovo zvakanje znatno
poboljsano. Estetski izgled pacijenta je u potpu-
nosti zadovoljavajudi.

Diskusija
Preprotetski hirurski 1 protetski tretman

predstavljaju opciju izbora za reSavanje ovog
kompleksnog slucaja.’! Defekti dentofacijal-

The lower third of the face is now within
normal proportions. The upper lip is supported
by the upper front teeth and mildly protruded in
the frontal direction. Progenic appearance is no
longer the main characteristic of the patient’s
face. The functions of the orofacial region are
now within normal boundaries (pronuncia-
tion, swallowing and chewing), and pain in the
temporomandibular joint (TMJ) was partially
reduced after wearing the total dentures. The
complete disappearance of the TMJ symptoms
followed few months after the completion of
patients rehabilitation and his adaptation to the
appropriate vertical dimension of occlusion.
The patient stated that his chewing significantly
improved. The aesthetic appearance of the pa-
tient is satisfactory.

Discussion

Pre-prosthetic surgical treatment and pros-
thetic treatment present an option of choice for
solving this complex casell. Defects of dento-
facial structures may arise as a result of trauma,
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nih struktura mogu nastati kao posledica trau-
ma, oboljenja ili kongenitalnih anomalija. U
zavisnosti od lokalizacije defekta kod ovakvih
pacijenta, javljaju se problemi sa govorom,
zvakanjem, gutanjem, kao i estetski problemi, a
mogu se javiti i depresija i posttraumatski stresni
poremecaj.'?>"1> Najucestalija mesta na kojima
dolazi do frakture mandibule jesu kondil, telo 1
ugao mandibule, a nesto rede dolazi do frakture
ramusa, koronoidnog i alveolarnog nastavka.16
Pravovremena terapijska procedura i fiksacija
frakturiranih fragmenata omogucava brzo oz-
dravljenje i povratak narusenih funkcija. Mnoge
tehnike se mogu koristiti za stabilizaciju 1 fiksa-
ciju fragmenata. Fiksacija mora biti kruta kako
bi se omoguéilo zarastanje kostanog tkiva.317.18
Radiografija igra presudnu ulogu u postavljanju
dijagnoze 1 sprovodenju terapijskih procedura.
Standardna radiografija moze da da priblizni
uvid u nastalu situaciju, ali je za precizno pozi-
cioniranje fragmenata potrebno ukljucivanje
kompjuterizovane tomografije!%20. Rut i sarad-
nici smatraju da je primena CT snimanja po-
tisnula panoramsku radiografiju 1 da je postala
zlatni standard za analizu 1 dijagnostiku fraktura
mandibule?!, Temporomandibularni poremec¢aj
(TMD) je takode prisutan kod pacijenata sa trau-
mom i malokluzijom III klase. Ovi poremecaji
su posledica trauma, smetnji u Zvakanju, gubitka
okluzalne vertikalne dimenzije (OVD) i teSkog
psiholoskog stanja pacijenta.?? Pacijent ima
teSkoca u izgovoru i otezanu mastikatornu funk-
ciju.23-2* Gornjom i donjom totalnom mobilnom
zubnom protezom kod pacijenta uspostavljeni
su izgubljeni meduvilicni odnosi, postignuti
zadovoljavajuci rezultati u rekonstrukciji verti-
kalne dimenzije okluzije, funkcije zvakanja,
gutanja, fonetike 1 estetike stomatognatnog
sistema.

Zakljucak

Na osnovu prikazanog slu¢aja moze se
zakljuciti da se traume orofacijalnog sistema,
kombinovane sa malokluzijama III klase, kod
odraslog pacijenta mogu uspesno leciti koristeci
kombinaciju hirurske i protetske terapije. Do-
bro isplanirane i pravilno sprovedene hirursko-
protetske procedure dovode do zadovoljavajucih
rezultata na kraju preprotetske i protetske reha-
bilitacije. Primena kombinovanih preprotetskih
1 protetskih procedura kod pacijenta sa traumom
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disease or congenital anomalies. Depending on
the localization of the defect, the problems re-
garding speech, chewing, and aesthetics can be
found in this type of patients, and can be accom-
panied by depression and post-traumatic stress
disorder!?-13, The most common fracture local-
izations in the mandible are the condyle, the
body and the angle of the mandible and some-
what rarer are fractures of the ramus, coronoid
and alveolar processus!®. Timely therapeutic
procedure and fixation of fractured fragments
allows for fast recovery and the return of dama-
ged functions. Many techniques can be used for
the stabilization and fixation of the fragments.
Fixation must be rigid to allow healing of bone
tisse® 17:18_ Radiography plays a crucial role in
the diagnosis and implementation of treatment
procedures. Standard radiographs may give an
initial insight into the situation but the precise
positioning of fragments can be seen only after
including computerized tomography!®20, Ruth
and colleagues believe that the use of CT scans
has suppressed panoramic radiography and has
become the gold standard for the analysis and
diagnosis of fracture mandibule?!. Temporo-
mandibular disorder ( TMD) is also present in
patients with trauma and class III malocclusion.
These disorders are the result of trauma, distur-
bances in chewing, loss of vertical dimension
of oclussion (OVD), and severe psychological
condition of the patient??. The patient has diffi-
culty in pronunciation and disturbed masticato-
ry function?324, Upper and lower total remov-
able dental prosthesis in this patient established
the lost jaw relations, achieved satisfactory
results in the reconstruction of the vertical di-
mension of occlusion, the functions of chew-
ing, swallowing, phonetics and esthetics of the
stomatognathic system.

Conclusion

Based on the case presented, it can be con-
cluded that the trauma of the orofacial system
combined with class III malocclusion in an
adult patient can be successfully treated using
a combination of surgical and prosthetic treat-
ment. A well-planned and properly performed
surgical-prosthetic procedure leads to satisfac-
tory results after pre-prosthetic and prosthetic
rehabilitation. Application of combined pre-
prosthetic and prosthetic procedures in patient
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i dentofacijalnom anomalijom vratila je izgu-
bljene funkcije gutanja, zvakanja, govora i este-
tike u zadovoljavaju¢em vremenskom intervalu.
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Sazetak

Oralna kandidijaza je cesta oportunisticka infekcija u usnoj duplji izaz-
vana prekomernim razmnozavanjem Candide specijes (najcesée Candi-
da albicans). Kod 20-50% zdravih osoba Candida albicans je deo nor-
malne flore usne duplje. Incidencija ovog oboljenja varira u zavisnosti
od starosti pacijenta i predisponirajucih faktora (poremecaj funkcije
pljuvacnih zlezdi — oralna suvoéa, losa oralna higijena, noSenje zubnih
proteza, dugotrajna upotreba lekova, ishrana zasnovana pretezno na
ugljenim hidratima, pusenje, diabetes mellitus, KuSingov sindrom, ma-
ligna oboljenja, imunosupresivna stanja). Kod 2/3 bolesnika sa AIDS-
om oralna kandidijaza predstavlja rani znak oboljenja.

Klinicki se oralna kandidijaza manifestuje u obliku akutne (pseudo-
membranozna i atroficna kandidijaza) i hronicne (atroficna, nodularna
i mukokutealna kandidijaza) forme.

Diferencijalno-dijagnosticki kandidijaza se ubraja u bele lezije, pa
Je treba razlikovati od retikularne forme lihen planusa, leukoplakije,
hemijskih ostec¢enja, mehanickih oStecenja (kao sto je grickanje oralne
sluzokoze), belog sunderastog nevusa, drugog stadijuma luesa, difterije
idr.

Nakon uzimanja istorije bolesti, identifikuju se i koriguju provocirajuci
faktori. Posle klinickog pregleda i laboratorijske identifikacije izazivaca
oboljenja, primenjuju se adekvatni antifungalni lekovi: lokalno (ra-
stvor Nistatina, Daktanol gel) ili sistemski (Flukonazol, Ketokona-
zol, Itrakonazol, Amfotericin B i dr.), dobra oralna higijena i sanacija
zuba. Kod odredenih rizicnih grupa pacijenata primenjuje se profilaksa
antifungalnim lekovima koji smanjuju incidenciju i tezinu oboljenja. U
najvecem broju obolelih prognoza oboljenja je dobra.

Kljuéne reci: oralna kandidijaza, diferencijalna dijagnoza, terapija
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Abstract

Oral candidiasis is a common opportunistic infection in the oral cavity
and is caused by abnormal multiplication of Candida species (Candida
albicans). In the 20 - 50% of healthy individuals, Candida albicans is a
normal inhabitant of the oral cavity. The incidence of this disease var-
ies depending on the patient’s age and predisposing factors (salivary
gland dysfunction - oral dryness, poor oral hygiene, wearing dentures,
long-term use of drugs, diet based predominantly on carbohydrates,
smoking, diabetes mellitus, Cushings syndrome, cancer, immunosup-
pressive conditions). In 2/3 of patients with AIDS, oral candidiasis is
an early sign of disease.

Oral candidiasis is clinically manifested as acute (pseudomembranous
and atrophic candidiasis) and chronic forms (atrophic, nodular and
mucocutaneal candidiasis).

Differentially, candidiasis is one of the white lesions, and should be dis-
tinguished from reticular form of lichen planus, leukoplakia, chemical
damage, mechanical damage (such as biting the oral mucosa), white
spongy nevus, the second stage of syphilis, diphtheria, and others.
After medical history is taken, provoking factors should be identified
and corrected. Following clinical examination and laboratory identi-
fication of causative pathogens, appropriate antifungal drugs are ap-
plied: local (nystatin solution, Dactanol gel) or systemic (fluconazole,
ketoconazole, itraconazole, amphotericin B, etc.), good oral hygiene
and tooth repair. For certain high-risk patient groups, prophylactic an-
tifungal drugs which reduce the incidence and severity of disease are
applied. In the majority of patients, disease prognosis is good.

Key words: oral candidiasis, differential diagnosis, therapy
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Uvod

Oralna kandidijaza je Cesta oportunisticka
infekcija u usnoj duplji izazvana preteranim
razmnozavanjem Candide specijes. Za razvoj
oralne kandidijaze najznacajnije su Candida al-
bicans (najucestalija), Candida tropicalis, Can-
dida glabrata, Candida pseudotropicalis, Can-
dida guillierimondii, Candida krusei, Candida
lusitaniae, Candida parapsilosis 1 Candida stell-
atoideal-3. Candida albicans, Candida glabrata i
Candida tropicalis Cine vise od 80% izolovanih
u toku klini¢kih infekcija®. Kod 20%-50%
zdravih osoba Candida albicans je deo normalne
flore usne duplje. Zastupljenost Candide albi-
cans u usnoj duplji je 45% kod novorodencadi,
45%-65% kod zdrave dece, 30%-45% kod
zdravih odraslih osoba, 50%-65% kod osoba
koje nose zubne proteze, 90% kod osoba sa
akutnom leukemijom, koje primaju hemotera-
piju, a 95% kod pacijenata sa HIV-om*>. Moze
se naci kao komensal 1 kao oportunisticki pato-
gen u usnoj duplji, a istrazivanja otkrivaju
nove faktore rizika koji provociraju njenu pa-
togenost®. Oralna kandidijaza je Gesto nedijag-
nostikovana kod starijih osoba, a pogotovo kod
onih koji nose zubne proteze. Takode, moZe biti
znak postojanja sistemskog oboljenja, kao Sto
je diabetes mellitus®. Ugestalost oralne kandidi-
jaze je u stalnom porastu zbog sve veceg broja
imunokompromitovanih pacijenata’.

Faktori rizika

Faktori rizika za razvitak oralne kandidi-
jaze su: poremecaj funkcije pljuvaénih Zlezda
— oralna suvoca, losa oralna higijena, noSenje
zubnih proteza, dugotrajna upotreba lekova
(antibiotika 1 kortikosteroida), ishrana zasnova-
na pretezno na ugljenim hidratima, pusSenje,
diabetes mellitus, KuSingov sindrom, maligna
oboljenja, imunosupresivna stanja. Kod 2/3
bolesnika sa AIDS-om oralna kandidijaza je
rani znak oboljenja*>. Granulociti i makrofage
smatraju se glavnim efektornim ¢elijama odgo-
vornim za kontrolu infekcija izazvanih Can-
didom albicans, a ¢elijski imunitet je osnovni
mehanizam odbrane domacina od oralne kandi-
dijaze. Mehanizmi koji dovode do smanjenog
imuniteta mukoze nisu dovoljno razjasnjeni i
verovatno se zasnivaju na smanjenom nivou
antimikrobnih proteina pljuvacke. PuSenje i
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Introduction

Oral candidiasis is a common opportunistic
infection in the oral cavity caused by abnor-
mal multiplication of Candida species. For the
development of oral candidosis, the important
ones are Candida albicans (the commonest),
Candida tropicalis, Candida glabrata, Candi-
da pseudotropicalis, Candida guillierimondii,
Candida krusei, Candida lusitaniae, Candida
parapsilosis, and Candida stellatoideal3. Can-
dida albicans, Candida glabrata, and Candida
tropicalis represent more than 80% of isolates
from clinical infection*. In the 20%-50% of
healthy individuals, Candida albicans is a nor-
mal inhabitant of the oral cavity. The presence
of Candida albicans in the oral cavity has been
reported to be 45% in infants, 45%-65% in
healthy children, 30% -45% of healthy adults,
50% -65% of people who wear removable den-
tures, 90% in patients with acute leukemia who
received chemotherapy, and 95% in patients
with HIV#4>. In the oral cavity it can be found
both as commensals and an opportunist patho-
gen and recent investigations have revealed
many risk factors that provoke its pathogenic-
ityS. It is common and underdiagnosed among
the elderly, particularly in those who wear den-
tal phrosteses. It can also be a sign of underly-
ing systemic diseases, such as diabetes melli-
tus®. The prevalence of candidiasis continues to
escalate because of the increasing numbers of
patients who are immunocompromised’.

Risk factors

Risk factors for the development of oral
candidiasis are: salivary gland dysfunction -
oral dryness, poor oral hygiene, denture wear-
ing, long-term use of drugs (antibiotics and
steroids), diet based predominantly on carbo-
hydrates, smoking, diabetes mellitus, Cushing’s
syndrome, cancer, immunosuppressive condi-
tions. In 2/3 of patients with oral candidiasis,
AIDS is an early sign of disease*. Granulocytes
and macrophages are considered to be the main
effector cells responsible for the controlling in-
fection caused by Candida albicans, and cell-
mediated immunity is the primary host defense
mechanism against oral candidiasis. Mecha-
nisms leading to impaired oral mucosal immu-
nity in patients are poorly understood and may
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upotreba psihotropnih lekova izazivaju poviSen
nivo kortizola, a pove¢ana koncentracija steroi-
da javlja se i u toku trudnoce. Visak egzogenih
ili endogenih glikokortikoida izaziva ume-
renu hiperglikemiju, a koncentracija glukoze u
pljuvacki zavisi od nivoa glukoze u krvi 1 ko-
relira sa kolonizacijom usne duplje Candidom
albicans. Drugi faktori u vezi sa oralnom kan-
didijazom su anemija izazvana nedostatkom
gvozda i vitamina B124,

Klinicka slika
i diferencijalna dijagnoza

Candida albicans je normalno prisutna u us-
noj duplji i ne predstavlja problem kod zdravih
osoba. Preterano razmnozavanje Candide u
toku kandidijaze, ipak, moZe izazvati neprija-
tnost u ustima, poremecaj ukusa, poremecaje u
ishrani, u slucaju ezofagealne kandidijaze, spor
oporavak pacijenta i produzen boravak u bol-
nici. Kod imunokompromitovanih pacijenata
infekcija se moze Siriti krvotokom u gornji gas-
trointestinalni trakt, razvijajui se u tesku infe-
kciju sa zna€ajnim morbiditetom 1 mortalite-
tom. Stepen smrtnosti u slucaju sistemske ka-
ndidijaze je 71% do 79%*8.

Oralna kandidijaza se klinicki manifes-
tuje u obliku: akutne (pseudomembranozna i
atroficna) 1 hroni¢ne (atrofi¢ne, nodularne 1 mu-
kokutealne) forme!-249,

Akutna pseudomembranozna kandidija-
za (Candidosis acuta pseudomembranacea)
karakteriSe se izrazenim belo-Zuckasto-sivim
pseudomembranama, sa¢injenim od deskvami-
ranih epitelnih Celija, fibrina 1 gljivicnih hifa.
Promene najceSc¢e zahvataju labijalnu 1 bukalnu
mukozu, meko i tvrdo nepce, jezik i orofarinks.
Bolesnici se Zale na bljutav ukus, suvocu i
peckanje. Pseudomembrane se lako skidaju, pri
¢emu ispod njih ostaje eritematozna mukoza.
Dijagnoza je jednostavna, jer se promene lako
uocavaju, a ova forma je jedna od najces¢ih
oblika orofaringealne kandidijaze, Cine¢i oko
tre¢inu svih slu¢ajeva*?. Dijagnoza se potvrduje
kultivisanjem brisa sa zahva¢ene mukoze. Ces-
to se javlja kod dece, a predisponirajuéi faktori
za njen razvitak su starost, diabetes mellitus,
HIV/AIDS, leukemija, upotreba inhalatora
na bazi kortikosteroida ili antibiotika Sirokog
spektra, terminalni stadijum teskih bolesti.
Diferencijalno-dijagnosticki, oboljenja u us-

involve reduced levels of some of the salivary
antimicrobial proteins. Smoking and use of psy-
chotropic drugs promote hypercortisolemia, and
also increased saliva concentration of steroids
is a feature of pregnancy. Excess of endogenous
or exogenous glucocorticoids cause moder-
ate hyperglycemia, and glucose concentrations
in saliva depend on the level of glucose in the
blood and correlates with oral Candida albicans
colonization. Other factors implicated in the
aetiology of this condition are iron deficiency
anaemia and vitamin B12 deficiency*.

Clinical and differential diagnosis

Candida albicans is a normal commensal of
the mouth and generally causes no problems in
healthy people. Excessive growth of candida in
the thrush, however, can cause local discomfort
in the mouth, taste disorder, dysphagia in the
case of esophageal candidiasis resulting in poor
nutrition, slow recovery and prolonged hospi-
tal stay. In immunocompromised patients, in-
fection can spread through the bloodstream or
upper gastrointestinal tract leading to severe
infection with significant morbidity and mortal-
ity. Systemic candidiasis carries a mortality rate
of 71% to 79% +8.

Various clinical manifestations of oral can-
didiasis exist: acute forms (pseudomembranous
and atrophic candidiasis) and chronic forms
(atrophic, nodular and mucocutaneal candidia-
SiS) 1,249

Acute pseudomembranous candidiasis
(thrush) (Candidosis acuta pseudomembrana-
cea) is characterised by extensive white-ye-
llowish-gray pseudomembranes consisting of
desquamated epithelial cells, fibrin, and fun-
gal hyphae. These white patches occur on the
surface of the labial and buccal mucosa, hard
and soft palate, tongue, and oropharynx. Pati-
ents complain about the bland taste, dryness
and burning. Pseudomembranes can easily be
removed with a swab and below them remains
erythematous mucosa. The diagnosis is usu-
ally simple because the changes can easily be
noticed, and this form is one of the most co-
mmon ones accounting for almost a third of
all cases 4. Diagnosis can be confirmed mi-
crobiologically by culturing a smear from the
affected mucosa. It often occurs in children
and predisposing factors include extremes of
age, diabetes mellitus, patients who have HIV/
AIDS or leukaemia, those using steroid aerosol
inhalers, broad spectrum antibiotics, and pa-
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noj duplji koja se manifestuju slicnim belim
promenama su: retikularni lihen planus, kar-
cinom skvamoznih ¢elija, lihenoidne reakcije,
leukoplakija, hemijska oStecenja, mehanicka
ostecenja (grickanje oralne sluzokoze), linea
alba, beli sunderasti nevus, drugi stadijum lu-
esa, difterijal-2%?,

Akutna atroficna kandidijaza (Candidod-
sis acuta atrophica) obi¢no Se povezuje sa
ose¢ajem pecenja celih ustiju ili jezika®. Jezik
je depapiliran, svetlo crven, a ovakvo stanje
se naziva ,gladak antibiotski jezik“. Pored
promena na jeziku, Cesto su prisutni difuzni
enantemi na tvrdom nepcu. Bolesnik se zali na
peckanje u ustima, suvocu 1 tesko formiranje
zalogaja, smetaju mu zacinjena hrana 1 gazira-
na pica. Ova forma oralne kandidijaze je Cesto
udruZena sa oralnom suvoéom?. Diferencijalno-
dijagnosticki, treba uzeti u obzir simptom peck-
anja u ustima, pogotovo kod starijih pacijenata
koji nose proteze ili su pod antibiotskom, cito-
statskom 1li inhalacionom kortikosteroidnom
terapijom. Znacajnu pomo¢ u dijagnozi pruza
bris zahvaéene mukoze®.

Hroni¢na atrofi¢na kandidijaza (Candido-
sis chronica atrophica) je poznata pod nazivom
,,Stomatitis protetica” 1 vidi se kao lokalizovani
hroni¢ni eritem sluzokoze ispod protezne ploce.
Lezije su obi¢no lokalizovane na tvrdom nepcu
1 alveolarnom nastavku gornje vilice, ali mogu
biti prisutne 1 na mandibuli. Bolesnici se Zale na
simptome peckanja pri noSenju proteze. Pravil-
na dijagnoza zahteva skidanje proteza, pazljivu
inspekciju i uzimanje brisa. U 65% slucajeva
proteznog stomatitisa dokazano je prisustvo
oralne kandidijaze'->*19,

Hroni¢na nodularna (hiperplasti¢na) kan-
didijaza (Candidosis chronica hyperplastica)
obi¢no se javlja na bukalnoj mukozi i latera-
Inim ivicama jezika kao prskane ili homogene
bele naslage okruzene enantemom koje se ne
mogu skinutil2. Ova vrsta kandidijaze pove-
zuje se sa pusenjem i potpuno izlecenje za-
visi od njegovog prestanka. Stanje se naziva
1 “kandida leukoplakia” i moze progredirati u
izrazene displasticne promene i maligno alteri-
sati. Ipak, Candida specijes nije uvek izolovana
iz oralne leukoplakije, tako da se njeno prisu-
stvo smatra komplikacijom prisutnog stanja, a
ne njegovim izazivaéem*. Ovo stanje se moZe
u dijagnozi zameniti sa lihen planusom, pem-
figoidom, pemfigusom i karcinomom skva-
moznih ¢elija*°. Sliéne promene, poznate kao
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tients who are terminally ill. Other conditions
that can give rise to white patches in the mouth
are lichen planus reticularis, squamous cell car-
cinoma, lichenoid reaction, leukoplakia, chemi-
cal damages, mechanical damages (biting of
oral mucosa), linea alba, white sponge nevus,
the second stage of syphilis, diphtheria '2%9,

Acute atrophic candidiasis (Candidod-
sis acuta atrophica) is usually associated with
a burning sensation in the mouth or on the
tongue*. The tongue may be withouth papil-
laes, and this situation is called ,,smooth antibi-
otic tongue®. In addition to tongue localisation,
often are present diffuse enantema on the hard
palate. The patient complains of symptoms of
burning in the mouth and dryness, difficulty
chewing and has problems with spicy food
and fizzy drinks. This form of oral candidiasis
is often associated with oral dryness®. In the
differential diagnosis, a sore tongue should be
considered especially in an older patient with
dentures who has received antibiotic or cyto-
static therapy or who is on inhaled steroids. A
smear from the affected mucosa may help di-
agnosis®.

Chronic atrophic candidiasis (Candidosis
chronica atrophica) also known as “denture sto-
matitis” is characterised by localized chronic
erythema of tissues covered by dentures. Le-
sions are usually localized to the hard palate and
maxillary alveolar processus, but can also be
present on alveolar processus of the mandible.
Patients complain of burning symptoms when
wearing dentures. Proper diagnosis requires re-
moval of dentures, careful inspection and swab
taking. The presence od oral candidiasis is con-
firmed in 65% of denture stomatitis 1410,

Chronic nodular (hyperplastic) candidiasis
(Candidosis chronica hyperplastica) character-
istically occurs on the buccal mucosa or lateral
border of the tongue as speckled or homoge-
nous white white plaques surrounded by enan-
thema that cannot be wiped away 2. This type
of candidiasis is associated with smoking, and
complete resolution depends upon cessation of
smoking. The condition is also called ,,Can-
didal leukoplakia® and can progress to severe
dysplasia and malignancy. However, species of
Candida are not always isolated from oral leu-
koplakia lesions so its presence is considered a
complication of the present situation rather than
a causative factor 4. This condition may be con-
fused with lichen planus, pemphigoid, pemphi-
gus, and squamous cell carcinoma *°. Similar
changes, known as the Hyperplasia palati duri
papilaris are seen in patients who have a high
palate, and do not wear dentures. Clinically,
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Hyperplasia palati durii papilaris vide se kod
pacijenata koji imaju visoko nepce, a ne nose
proteze. Klini¢ki se vide brojni mali sfericni
nodulusi, koji su obiéno crvene boje®.

Hroni¢na mukokutana kandidijaza je hetero-
gena grupa klinickih simptoma koju karakterisu
promene na kozi, noktima i sluzokozama.
Bolest poCinje u detinjstvu 1 obi¢no je udruzena
sa brojnim imunoloskim abnormalnostima u
sklopu ¢elijskog imuniteta. Oralne lezije su
sli¢ne onima u pseudomembranoznoj formi, a
kasnije mogu biti nodularne. Lezije su gene-
ralizovane, ali postoje 1 predilekciona mesta,
kao S§to komisure usana, bukalna sluzokoza,
jezik, nepce 1 usne, sa tendencijom Sirenja ka
orofarinksu 1 ezofagusu. Kozne i nokatne lezije
mogu biti udruzene sa oralnim promenama i
klini¢ki se razli¢ito manifestuju®.

Medijalni romboidni glosit je hroni¢na
promena na dorzalnoj povrSini jezika ispred
opSancanih papila na kojoj su atrofirale fili-
formne papile. U visSe od 85% slucajeva biopsi-
jom ovog podrucja izoluje se Candida specijes.
Smatra se da je u vezi sa puSenjem i inhalaci-
jom kortikosteroida 24,

Angularni heilit se vidi kao crvena fisura na
jednom 1ili oba ugla usana. Obi¢no je povezan
sa intraoralnom kandidijazom, ali i drugi mi-
kroorganizmi mogu biti izazivaci, kao $to su
stafilokoke 1 streptokoke. Kod starijih osoba,
usled produbljivanja bora u uglovima usana i
duz nazolabijalnog nabora, dolazi do stalnog
vlazenja i lakSeg razvitka promena. Promene su
teze kod osoba koje duzi niz godina nose zubne
proteze usled resorpcije alveolarnog grebena i
snizenja vertikalne dimenzije lical-3".

Dijagnoza

Dijagnoza kandidijaze postavlja se klini-
¢kim pregledom, direktnim mikroskopskim
pregledom wuzoraka sa lezija ili kulturom
na specijalnim podlogama. Hroni¢ne forme
zahtevaju patohistolosko ispitivanjelL.

Terapija

Za pravilnu terapiju bitno je uzimanje ade-
kvatne istorije bolesti, identifikacija 1 korekcija
provocirajucih faktora. Nakon klinicke i labora-
torijske identifikacije izazivaca, primenjuju se

numerous small spherical nodules can be seen,
usually red in color®.

Chronic mucocutaneal candidiasis is a hete-
rogeneous group of clinical symptoms, char-
acterized by lesions on the skin, nails and oral
mucosa. The disease begins in childhood and is
usually associated with a number of immuno-
logical abnormalities in the cellular immunity.
Oral lesions are similar to those in pseudomem-
branous candidiasis, but later may be nodular.
The lesions are generalized, but there are some
predilection sites like lip commisure, buccal
mucosa, tongue, palate and lips with a tenden-
cy to spread to the oropharynx and esophagus.
Skin and nail lesions may be associated with
oral changes and may be clinically manifested
differently®.

Median rhomboid glossitis is a chronic
symmetrical area on the dorsal surface of the
tongue in the front of circumvallate papillae.
In more than 85% of the area biopsy, Candida
species are confirmed. It is believed to be asso-
ciated with smoking and the use of inhaled ste-
roids 1,249,

Angular cheilitis is a red fissuring on one
or both corners of the mouth. It is usually as-
sociated with intaroral candidiasis, and other
microorganisms can be the cause, such as
staphylococci and streptococci. In the elderly
people due to the facial wrinkling at the corners
of the mouth and along the nasolabial folds a
constantly moisturized environment is created,
which further favors the infection. The changes
are more severe in long term denture wearers
because there is resorption of bone on which
the dentures rest leading to a reduction in verti-
cal dimension of face -39,

Diagnosis

Diagnosis of candidiasis is done with clini-
cal examination, direct microscopic exami-
nation of samples of lesions or cultivation on
special media. Chronic forms require histo-
pathological examination 1.

Treatment

For the proper treatment taking adequate
history, identification and correction of pro-
voking factors are necessary. After clinical and
laboratory identification of causative pathogens
good oral hygiene, tooth repair, appropriate an-
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dobra oralna higijena, sanacija zuba, adekvatni
antifungalni lekovi (lokalni ili sistemski) 1 de-
zinfekcija zubnih protezal?-’,

Odrzavanje adekvatne oralne higijene i lo-
kalna primena antifungalnih lekova u najve¢em
broju slucajeva dovoljni su za terapiju nekom-
plikovane oralne kandidijaze. Odrzavanje
oralne higijene obuhvata svakodnevno ¢is¢enje
zuba, obrazne sluzokoze, jezika i zubnih pro-
teza. Zubne proteze treba skidati nocu ili mini-
mum 6 sati u toku dana. Protezu treba potopiti
u rastvor za odrzavanje zubnih proteza, kao
$to je hlorheksidin®1820, Na ovaj nacin se
eliminiSe viSe Candide sa proteze nego samo
Cetkanjem, jer je protezna povrSina neravna
1 porozna, pa Candida lako adherira i samo
Cetkanjem se ne moze ukloniti. Zatim, proteze
treba isprati obicnom vodom, jer ih hlorheksi-
din moZe prebojiti, a zatim osuSiti na vazduhu,
¢ime se dodatno uniStava na njima adherirana
Candida'>'®. Pre ispiranja usta antifungalnim
rastvorom, neophodno je skinuti zubne proteze
kako bi lek delovao i na nepcanu sluzokozu.
Lek treba podrzati u ustima nekoliko minuta.
Rastvor nistatina i hlorheksidina ne bi trebalo
koristiti zajedno, jer se medusobno inaktivi-
raju. Za vreme dok se usta ispiraju antifungal-
nim rastvorom proteze treba potopiti u rastvor
hlorheksidina*13-16,

Lokalna antifungalna terapija se uvek pre-
porucuje kao prva terapija u slu¢aju nekompli-
kovane oralne kandidijaze. Lokalnom aplikaci-
jom leka izbegavaju se sistemski sporedni
efekti 1 interakcija sa drugim lekovima. U
slucaju da je neophodno primeniti i sistemsku
terapiju, lokalna aplikacija se nastavlja, jer se
na ovaj nacin smanjuje doza i vreme sistem-
ske aplikacije leka. Ranijih godina dvadese-
tog veka lek izbora bila je gencijana violet, ali
zbog sporednih efekata (kao Sto je prebojavanje
oralne mukoze) zamenjena je nistatinom i
amfotericinom B. Oni se ne resorbuju iz ga-
strointestinalnog trakta i lokalno deluju u usnoj
duplji. Nistatin je naceSc¢e lokalno koris¢en lek
u terapiji oralne kandidijaze®. Nalazimo ga u
obliku lingvaleta 1 rastvora. Kao rastvor koristi
se Cetiri puta dnevno u trajanju od dve nedelje
ili duze. Od sporednih efekata moze izazvati
mucninu, povrac¢anje i proliv. Rastvor sadrzi sa-
harozu, pa je pogodan kod bezubih pacijenata i
pacijenata sa oralnom suvocom kao $to su paci-
jenti na zra¢noj terapiji ili sa HIV-om?.
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tifungal drugs (local or systemic) and disinfec-
tion of removable intraoral dental prostheses
should be applied 1216,

Oral hygiene and topical antifungals are
usually adequate for uncomplicated oral candi-
diasis. Oral hygiene involves cleaning the teeth,
buccal cavity, tongue, and dentures, if present,
daily. Dentures should be left out overnight or
for at least six hours daily. The dentures should
be soaked in a denture cleaning solution such
as chlorhexidine 318-20, This is more effective
in eliminating candlda than brushing because
dentures have irregular and porous surfaces
to which candida easily adheres and brush-
ing alone cannot remove them. Afterwards,
dentures should be rinsed with water because
Chlorhexidine can discolour them, and after-
wards dentures should be allowed to air dry as
this also kills adherent candida on dentures'>
When rinsing the mouth with the topical anti-
fungal, dentures should be removed to allow
contact between the mucosa and the antifun-
gal. The patient should held antifungal in the
mouth for a few minutes. Combining nystatin
with chlorhexidine solution inactivates both
drugs. Therefore, this combination should not
be used. The dentures should be removed each
time the mouth is rinsed with the oral antifungal
preparation and the dentures should be soaked
in chlorhexidine solution #15:16,

Topical antifungal therapy is the recom-
mended first line treatment for uncomplicated
oral candidiasis. The systemic adverse effects
and drug interactions that occur with the sys-
temic agents do not occur with topical agents.
Where systemic treatment is needed, topical
therapy should continue as this reduces the dose
and duration of systemic treatment required. In
the early 20" century, the treatment of choice
was gentian violet, however, due to resistance
development and side effects (such as staining
of the oral mucosa), it was replaced by nysta-
tin and amphotericin B. They are not absorbed
from the gastrointestinal tract and are locally
applied in the mouth. Nystatin is the most wide-
ly used topical agent for the treatment of oral
candidiasis. It 1s available as an oral pastille
and suspension 3. It should be used as a rinse
four times a day for two weeks or longer. It can
cause nausea, vomiting, and diarrhoea. The oral
rinse contains sucrose and is useful in edentu-
lous patients and those with oral dryness such
as patients receiving radiotherapy and those
with HIV infection 3.

Systemic antifungal therapy in oral candi-
diasis is appropriate in patients intolerant of
or refractory to topical treatment and those at
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Sistemska terapija oralne kandidijaze
primenjuje se kod pacijenata koji su netole-
rantni ili ne reaguju na lokalnu terapiju 1 kod
pacijenata koji su pod povecanim rizikom za
razvitak sistemske kandidijaze. Rastvor nista-
tina 1 tablete klotrimazola sadrze visok nivo sa-
haroze 1 u slu¢aju povecanog rizika od karijesa,
postojanja diabetes mellitusa, upotrebe kortiko-
steroida, primenjuju se triazoli jednom dnevno
(flukonazol, itrakonazol). Kod imunokompro-
mitovanih pacijenata koji imaju kandidijazu
koja je rezistentna na flukonazol, primenjuje
se itrakonazol zbog svog Sireg spektra dejstva.
Ketokonazol je takode efikasan kao i1 fluko-
nazol, ali se njegova primena ne preporucuje
kod starijih osoba zbog interakcija sa dru-
gim lekovima i sporednih efekata kao Sto je
hepatotoksi¢nost317,

Antifungalni lekovi novije generacije koji se
koriste u terapiji oralne kandidijaze i invazivnih
gljivicnih infekcija su posakonazol, ravu-
kanazol i ehinokandins kao §to su Caspofungin,
Micafungin i Anidulafungin?!. Oni predstavlja-
ju manje toksi¢ne alternative u odnosu na amfo-
tericin B. Posakonazol je 2006. godine odobren
za upotrebu kod invazivnih infekcija kao Sto su
aspergiloza i kandidijaza. Ravukanozol je viso-
koefikasan kod mnogobrojnih gljiviénih infek-
cija, ukljuc¢uju¢i kandidijazu i primenjuje se u
terapiji ezofagalne kandidijaze kod pacijenata
sa HIV-om. Caspofungin ima inhibitoran efekat
na Aspergillosis i Candida specijes. Micafungin
je visokoefikasan u terapiji ezofagalne kandidi-
jaze i pokazao je manje sporednih efekata u
odnosu na Caspofungin. Anidulafungin je naj-
noviji ehinokandin i in vitro je pokazao visoku
efikasnost protiv Candide specijesa322:23,

Novija istrazivanja u oblasti terapije oralne
kandidijaze sugeriSu upotrebu probiotskih
bakterija, za koje je ve¢ poznato da smanjuju
rast patogenih mikroba®2*. Takode, uogeno je
smanjenje rasta Candide upotrebom amin fluo-
rida u vodicama za ispiranje u kombinaciji sa
pastama za zube32>,

Profilaksa

Profilaksa antifungalnim lekovima kod paci-
jenata koji se le€e od malignih oboljenja sma-
njuje icidenciju oralne kandidijaze. Uoceno je
da je u ovim slucajevima flukonazol efikas-
niji od lokalne primene antifungalnih lekova.

high risk of developing systemic infections.
Both nystatin oral rinses and clotrimazole tro-
ches have a high sucrose content and if tooth
decay is a concern, oral candidiasis compli-
cated by diabetes, steroid use or an immuno-
compromised state, triazoles (fluconazole,
itraconazole) once per day have been found to
be effective in these cases. Itraconazole has a
wider spectrum of activity than fluconazole and
is therefore valuable in salvage treatment of the
immunocompromised patients with fluconazole
resistant candidosis. Ketoconazole is also as ef-
fective as fluconazole and itraconazole but its
use in elderly patients is not recommended due
to drug interactions and side effects, which in-
clude hepatotoxicity31’.

Antifungal drugs of new generation used
in the treatment of oral candidiasis and inva-
sive fungal infections are Posaconazole, Ravu-
canazole, and Echinocandins such as Caspo-
fungin, Micafungin, and Anidulafungin?!. They
are less toxic alternatives to Amphotericin B.
Posaconazole was approved in 2006 for the
treatment of invasive Aspergillosis and Can-
dida infections. Ravucanazole is highly effec-
tive against many fungal infections, including
candidiasis and has been used in the treatment
of esophagus candidiasis in HIV (human im-
munodeficiency virus) patients. Caspofungin
has inhibitory effects against various Aspergil-
losis and Candida species. Micafungin is highly
effective in the treatment of esophageal thrush
and showed fewer side effects compared to Ca-
spofungin. Anidulafungin is the newest echino-
candin and appears to be Ve?/ effective against
Candida species in vitro 32223,

Recent research in the field of treatment
of oral candidiasis advise the use of probiotic
bacteria which are known to reduce the growth
of pathogenic microbes 3-24. The reduction of
Candida overgrowth with the use of an amine
fluoride in mouth rinse and toothpaste combi-
nation was noticed 325,

Prophylaxis

Prophylaxis with antifungal agents reduces
the incidence of oral candidiasis in patients with
cancer undergoing treatment and fluconazole
has been found to be more effective than topi-
cal polyenes. Also, prophylaxis with antifun-
gals reduces the incidence of oral candidiasis in
patients with HIV. The use of a chlorhexidine
rinse only in bone marrow transplant patients
as prophylaxis was found to be very effective.
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Takode, profilaksa antifungalnim lekovima
smanjuje incidenciju oralne kandidijaze kod
pacijenata sa HIV-om. Profilaksa rastvorom
hlorheksidina pokazala se efikasnom jedino
kod pacijenata sa transplantacijom kostne srzi.

Prognoza

Uz adekvatnu terapiju, prognoza oralne
kandidijaze je veoma dobra kod imunoko-
mpetentnih pacijenata. Recidiv oboljenja je
najceS¢e posledica slabe saradnje pacijenta,
neadekvatnog CiSéenja proteza i njihovog sta-
Inog nosenja ili usled nemoguc¢nosti eliminisa-
nja predisponirajucih faktora rizika.

Zakljucak

Oralna kandidijaza je oportunisti¢ka infek-
cija u usnoj duplji, ¢esto nedijagnostikovana
kod starijih osoba, a pogotovo kod osoba koje
nose zubne proteze. Moze biti znak postoja-
nja sistemskog oboljenja, a njena ucestalost je
u stalnom porastu zbog sve veceg broja imu-
nokompromitovanih pacijenata, pa je od ve-
likog znacaja njeno blagovremeno otkrivanje
1 adekvatno leCenje, koje smanjuje mogucénost
nastanka komplikacija i progresije oboljenja, a
znacajno unapreduje kvalitet Zivota pacijenata.
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Prognosis

With adequate treatment the prognosis is
good for oral candidiasis in immunocompetent
patients. Relapse is most commonly the conse-
quence of poor compliance with therapy, failure
to remove and clean dentures appropriately, or
inability to resolve the predisposing factors to
the infection.

Conclusions

Oral candidiasis is an opportunistic infec-
tion in the mouth often undiagnosed in the el-
derly, especially in people who wear dentures.
It can be a sign of underlying systemic disease,
and its incidence is increasing due to the grow-
ing number of immunocompromised patients.
Of great importance is the timely diagnosis and
treatment which reduce the possibility of com-
plications, disease progression and significantly
improve the quality of life of patients.
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