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Sazetak

Svrha je istraZivanja ispitati djelotvornost mikonazolskog gela primijenjenog pomo-
¢u individualne termoplasti¢ne udlage kao prekono¢nog drzaca lijeka u lijecenju
protetskog palatitisa, u usporedbi s klasiénom primjenom lijeka koju je propisao
proizvodac. Sudjelovala su 44 nositelja mobilnih stomatoloskih gornjih nadomje-
staka s dijagnosticiranim protetskim palatitisom. Ispitna skupina (n = 22) lije¢ena
je 2-postotnim gelom mikonazolima, a nanosio se tijekom no¢i u individualnu udla-
gu. Kontrolna skupina (n = 22) lijecena je unosenjem 2,5 mlistog lijeka u usta ceti-
ri puta na dan. Odredivali su se intenzitet upale i inficiranosti. Provedeni su sljede-
¢i klinicki testovi: intenzitet upale prema Newtonu, veli¢ina eritematoznih lezija na
sluznici nepca ispod lezista nadomjestka, digitalna termometrija sluznice i bris za
kulturu Candida albicans. Zabiljezeni su i podaci o starosti, higijeni proteze i nosi
li pacijent protezu tijekom noci. Rezultati su pokazali brzu i potpuniju sanaciju pro-
tetskog palatitisa u ispitnoj skupini bolesnika u odnosu prema kontrolnoj. U ispit-
noj skupini zapazena je i veca redukcija kolonija kulture Candida albicans, to upu-
¢uje na njihovu djelotvorniju eliminaciju iz usta primjenom lijeka novom metodom.
Ta metoda dodatno potice bolesnika da slijedi upute o terapiji i higijeni nadomjes-
tka. Individualna udlaga kao okluzijski zavoj pokazala se djelotvornijom i bolesniku
ugodnijom od lije¢enja klasi¢no ordiniranim antimikotikom, sto bi klini¢ki moglo bi-
ti vrlo vazno u lijecenju protetskog palatitisa.
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Uvod

Protetski palatitis (PP - palatitis ili stomatitis
prothetica) je upala sluznice nepca i gingive u ne-
posrednom doticaju s gornjim stomatolo$kim mo-
bilnim nadomjestkom (1). Od PP-a obolijeva 24 do
60% osoba koje nose djelomicne i totalne mobilne
nadomjestke (2) i to ¢eS¢e u Zenskoj populaciji, a
prevalencija raste s dobi (3). Klinicka slika PP-a ni-
je jedinstvena, nego se mijenja ovisno o nizu ¢im-
benika. Posljedica su razlicite klasifikacije PP-a, a
najée$éa je ona prema Newtonu. (4). U literaturi

Introduction

Denture stomatitis (DS) (“stomatitis prothetica”,
“denture sore mouth’) describes inflammation of the
palatal and gingival mucosa underneath the upper
denture (1). DS is found in 24-60% of complete and
partial denture wearers (2), more frequently females,
and the prevalence is higher with age . Clinical fea-
tures of DS are not unique and vary due to many rea-
sons. Subsequently, several classifications of DS can
be found, although classification according to New-
ton is widely accepted (4). There are numerous fac-
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se navode mnogobrojni ¢imbenici koji se smatraju
uzrokom PP-a (1-5). Budtz-Jorgensen (6) svrstava
palatitis u entitete povezane s kulturom Candida al-
bicans (CA). Ona je prisutna u promijenjenim uvje-
tima u ustima i uz sve uzrocne i predisponirajuce
¢imbenike, ¢ini se glavnim pokretatem razvoja. To-
me osobito pridonosi stalno noSenje nadomjestka
i neodgovarajuca higijena tog pomagala, jer se na
njegovoj povrsini nakuplja plak, a on je idealno hra-
niliSte za kvasnice i druge mikroorganizme te tako
pridonosi razvoju infekcije i upali sluznice u nepo-
srednom kontaktu s leziStem mobilnoga nadomjes-
tka (3).

Prevalencija CA-a je kod osoba koje nose mobil-
ni nadomjestak (78,39%) dvostruko veca nego kod
onih s prirodnim zubima (36,85%) (7). Kod zdravih
osoba s mobilnim nadomjestkom znatno je rjedi na-
laz CA-a negoli kod bolesnika s PP-om. Intenzitet
upale raste s porastom broja kolonija CA-a (8).

Lijecenje PP-a usmjereno je na uklanjanje mi-
krobnog uzroc¢nika iz usne Supljine lijekovima te
na provedbu razli¢itih mehanickih, kemijskih i fizi-
kalnih postupaka zasStite nadomjestka od infekcije.
Time se saniraju ve¢ postojece upalne i druge pro-
mjene koje definiraju PP ili se prevenira njihov na-
stanak. Od svih antimikotika u lijeCenju se najcesée
koristi mikonazol i to kao 2-postotni gel. Mikonazol
je imidazolski, Sirokospektralni antimikotik, pose-
bice djelotvoran na vrste roda Candida. Fungistatik
je, a moZe djelovati i fungicidno, ovisno o koncen-
traciji. Primijenjen lokalno nema ni alergizirajudi,
ni iritirajuci efekt. Ne djeluje ni teratogeno, ni em-
briotoksi¢no. U klasi¢noj primjeni lijeCenja PP-a,
2,5 ml mikonazolskog gela rabi se Cetiri puta na dan
i zadrzava nekoliko minuta u ustima, a zatim progu-
ta. LijeCenje traje od dva do pet tjedana, do potpu-
nog nestanka lezije. Nakon toga se preporucuje jos
nekoliko dana nastaviti lijeCenje kako bi se sprije-
¢io recidiv (9, 10).

Lijecenje PP-a uspjesno je samo ako ukljucuje i
antimikrobni tretman nadomjestka, ¢ime se preve-
nira reinfekcija kontaminiranim nadomjestkom. U
vezi s tim opisano je mnostvo preparata i postupaka
od kojih isticemo: mehanicko ¢iS¢enje nadomjestka
Cetkanjem abrazivnom pastom, tretman razli¢itim
kemijskim otopinama, sterilizaciju mikrovalovima
i dezinfekciju ozonskim mjehuri¢ima (3).

Svrha ovog istrazivanja bila je ocijeniti djelo-
tvornost novog nacina primjene mikonazolskog ge-
la u okluzijskom zavoju, pomocu individualne ud-
lage kao cjelono¢nog nosaca lijeka, u usporedbi s
djelotvornoscu klasi¢no primijenjenoga mikonazol-
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tors contributing to the development of DS described
in literature (1-5). Budtz-Jorgensen (6) classifies DS
as entity related to Candida albicans (CA). The pres-
ence of CA in the altered oral environment togeth-
er with all above mentioned etiologic and predispos-
ing factors seems to be a major initiative factor in
the development of DS. Constant denture wearing
and inadequate denture hygiene results in the plaque
accumulation on the denture surface, which is ideal
nursery for fungi and other microorganisms, contrib-
uting to the infection and inflammation of the muco-
sa in direct contact with the dentures (3).

The prevalence of CA in complete denture wear-
ers (78.39%) is two-fold higher when compared to
the dentate persons (36.85%) (7). The finding of
candidal infection in healthy denture wearers is less
frequent when compared to those with DS. The in-
flammation intensity increases with increase of CA
colony count (8).

Treatment of DS is directed toward elimination of
microbial agent from the oral cavity by use of medi-
cation, together with the use of various mechanical,
chemical and physical infection control measures
for dentures. By using the above mentioned proce-
dures, already present pathologic changes can be
cured or their development can be prevented. The
drug most frequently used among antifungals is mi-
conazole, usually available in the form of 2% gel.
Miconazole is imidazole, a broad spectrum antifun-
gal drug, especially effective on Candida species.
It has fungistatic properties, sometimes fungicidal,
depending on its concentration. When applied lo-
cally it has neither allergenic nor irritational effect.
It has been also documented that no teratogenic or
embryotoxic properties are found within its use. It is
recommended to be used four times daily in a single
dose of 2,5 ml, held in the mouth for few minutes
and then swallowed. The treatment period includes
2-5 weeks until the definitive resolution of lesions.
It is recommended that treatment should be contin-
ued for the next few days after the lesions have dis-
appeared in order to prevent recurrence (9, 10).

The DS therapy is considered successful only
when the antimicrobial treatment of the dentures is
included in order to prevent the reinfection of the
oral cavity with the contaminated appliance. Var-
ious medications and procedures have been de-
scribed for prevention of these pathologic changes:
mechanical cleaning of the denture by use of brush
with abrasive paste, treatment with various chem-
ical solutions, microwave sterilization and ozone
disinfection (3).



238  Vidovic Juras i sur.

skog gela. Ocekivana hipoteza pokusa bila je da ce
ucinak novog nacina primjene biti djelotvorniji od
klasi¢noga.

Ispitanici i postupci

U ispitivanju su sudjelovala 44 ispitanika (31 Ze-
na i 13 muskaraca) s potpunim stomatoloSkim ili
djelomi¢nim gornjim mobilnim nadomjescima u
dobi od 39 do 100 godina (prosje¢na dob 74 godi-
ne) s klinicki dijagnosticiranim PP-om. Metodom
slu¢ajnog uzorka podijeljeni su u dvije skupine - is-
pitnu i kontrolnu. Ispitnu skupinu Cinila su 22 ispi-
tanika kod kojih je lijeCenje obavljeno uz pomo¢ in-
dividualnog nosaca lijeka, a u kontrolnoj su bila 22
ispitanika, a lijeceni su klasi¢no.

Klinicki pregledi

Svaki ispitanik ispitne i kontrolne skupina klinic-
ki je pregledan sedam puta i to sljede¢im reZimom:
0. dan- 1 dan prije pocetka terapije mikonazolom; 2.
dan - 2 dana nakon pocetka terapije mikonazolom; 4.
dan - 4 dana nakon pocetka terapije; 6. dan - 6 dana
nakon pocetka terapije; 8. dan - 8 dana nakon pocet-
ka terapije; /4. dan - 14 dana nakon pocetka terapi-
je. Tada je prekinuta uporaba mikonazola i ispitanici
su pregledani i 2/. dan — 7 dana nakon zavrSetka te-
rapije. Tijekom svakoga klini¢kog pregleda zapisane
su sve patoloske promjene u ustima, posebice na slu-
znici nepca ispod leZiSta nadomjestka. Za opis inten-
ziteta upale sluznice nepca koristili smo se klasifika-
cijom prema Newtonu (4). Registrirana je i veli¢ina
eflorescencija na sluznici. Eritematozna podrucja su,
Sto je bilo moguce preciznije, aproksimirana u poli-
gone Cije su se stranice prenosile Sestarom na papir
na kojemu se naknadno racunala povrSina u cetvor-
nim centimetrima. Kako bi se potvrdila upala, mjeri-
la se i temperatura na tri mjesta na nepcu digitalnim
termometrom DT-1 (FER, Hrvatska), i to u srediStu
gornjih sekstanata obiljeZenih prema sustavu Svjet-
ske stomatoloSke udruge (WHO-a) za obiljezavanje
povrSina u usnoj Supljini (desni gornji sekstant - 03;
prednji gornji sekstant - 04; lijevi gornji sekstant —
05) (11) Zabiljezena je srednja kumulativna vrijed-
nost triju mjerenja tijekom 0., 14. 1 21. dana.

ZabiljeZena je starost i stupanj higijene nado-
mjestka te nose li ga pacijenti i nocu.

Higijena nadomjestka ocijenjena je na temelju
koli¢ine plaka, kamenca i pigmentacije na povrsi-

Udlage u lijec¢enju palatitisa

The aim of this study was to evaluate the effi-
cacy of newly introduced procedure of miconazole
gel delivery as applied in occlusal splint using cus-
tom tray as an overnight drug carrier, as well as its
comparison with classically applied miconazole
gel. This study’s hypothesis is that the new method
is more efficient than the classic one.

Subjects and Methods

44 participants (31 women and 13 men) were in-
cluded in this study with either complete or partial
upper dentures, age range 39-100 yrs (mean 74 yrs),
with clinically confirmed diagnosis of DS. Ran-
domly selected participants were divided into two
groups: experimental and control. The experimental
group consisted of 22 participants which were treat-
ed with miconazole gel in custom tray as a drug car-
rier. Control group consisted of 22 participants who
were classically treated.

Clinical examination

Every participant from the experimental group
was examined seven times according to the follow-
ing procedure: day O - one day before miconazole
therapy, 2nd day - two days after miconazole ther-
apy introduction, 4th day - four days after micon-
azole therapy introduction, 6th day - sixth day af-
ter miconazole therapy introduction, 8t day - eight
days after miconazole therapy introduction, /4th day
- fourteen days after miconazole therapy introduc-
tion. The use of miconazole was disrupted and par-
ticipants were re-examined on the day 21- 7 days af-
ter the therapy termination. The clinical examination
included the registration of all pathological chang-
es, especially on the palatal mucosa underneath den-
ture base. Inflammatory changes on the palatal mu-
cosa were graded according to Newton (4). The size
of mucosal lesions were also recorded. Erythema-
tous areas of the palatal mucosa were, as precise-
ly as possible under the circumstances, approximat-
ed in polygons whose sides were transferred to the
paper, and subsequently were made calculations of
affected area in cm?. In order to confirm inflamma-
tion, temperature was measured on three different
locations on the palate using digital thermometer
DT-1 (FER, Croatia): in the midline of upper sex-
tants which were marked according to WHO system
(right upper sextant - 03; frontal upper sextant - 04;
left upper sextant - 05) (11). The mean cumulative
value of the three measurements was noted.

Oldness and hygiene status of every appliance
was recorded as well as habit of overnight denture
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ni materijala nadomjestka i ocijenjena je kao: dobra
[3] - bez plaka, kamenca i pigmentacije na nado-
mjestku; zadovoljavajuéa [2] - nalaz kamenca samo
s vanjske vestibularne strane povrSine ne vece od 1
cm; loSa [1] - naslage plaka, kamenca i pigmentaci-
je prisutne s nepcane strane nadomjestka (12).

MikolosSke kulture

Od svih ispitanika uzeti su ubrisci za mikolos-
ku dijagnostiku za Candida spp. prije terapije mi-
konazolom — nulti dan i sedam dana nakon terapije,
tj. dvadeset i prvi dan. Ubrisci su sterilnim vatira-
nim Stapi¢em uzeti sa sluznice nepca i vestibuluma
gornje Celjusti te su naneseni na hranjivu podlogu
Sabouraud-dextrose agar (Becton-Dickinson & Co,
Cockeysville, SAD). Nakon inkubacije od 48 sa-
ti u aerobnim uvjetima u termostatu na temperatu-
1i 37°C, ocitan je broj kolonija Candida spp. Anali-
za nalaza mikoloSke kulture odnosila se na brojnost
kolonija i procijenjena je semikvantitativno te iska-
zana u stupnjevima prema Olsenu: stupanj 0 = bez
nalaza kolonija; stupanj 1 = 1 - 9 kolonija; stupanj 2
= 10 - 24 kolonija, stupanj 3 = 25 -100 kolonija; stu-
panj 4 = konfluentni rast kolonija (13).

Lijecenje

Kod svih se ispitanika za dvotjedno lijeCenje PP-a
koristio 2-postotni mikonazol u obliku gela (Rojazol
gel, Belupo, Koprivnica, Hrvatska). Ispitna skupina
lijecena je 2-postotnim mikonazolskim gelom apli-
ciranim tijekom cijele no¢i u individualnome nosa-
¢u lijeka od folije koja se moZe termicki oblikovati,
dakle, metodom okluzijskog zavoja. Kontrolna sku-
pina tretirana je 2-postotnim mikonazolskim gelom
klasi¢no ordiniranim prema uputi proizvodaca (10).
Ti su ispitanici Cetiri puta na dan oblagali sluznicu
usne Supljine s pola mjerne Zlice (2,5 ml) lijeka. Hi-
gijenu nadomjestka u obje skupine, kako bi se spri-
jecila reinfekcija, obavljali su svaku vecer sami is-
pitanici prema nasoj uputi: mehani¢kim cetkanjem,
zatim uranjanjem nadomjestka pet minuta u 2 po-
stotni NaOCl i ispiranjem dvije minute pod mlazom
vode te ostavljanjem preko noci u ¢asi s vodom. Taj
dio postupka nije bio pod nadzorom autora.

Izrada okluzijskog zavoja i upute bolesnicima
ispitne skupine

Bolesnicima ispitne skupine uzet je anatomski
alginatni otisak gornje Celjusti i napravljen odljev
od tvrde sadre. Odljev je na mjestu leZiSta nado-
mjestka cirkularno jedan centimetar od ruba prema-
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wearing. Denture hygiene was evaluated on the ba-
sis of the plaque presence, calcifications and pig-
mentations on the surface of the material and was
graded as: good [3] - without plaque, stones and pig-
mentations; satisfying [2] - presence of stones only
on the external vestibular side of the denture, in the
area not bigger than 1 cm; inadequate [1] - plaque
accumulation, calcifications, pigmentations present
on the palatal side of the denture (12).

Candida cultures

Prior to the investigation the swabs for Candi-
da detection were taken from each participant on
the day O, and seven days after treatment, i.e. on
the 21st day. The swabs were taken by sterile cotton
stick from palatal mucosa and vestibular part of the
upper jaw and incubated on Sabouraud’s-dextrose
agar base (Becton-Dickinson & Co, Cockeysville,
USA). After the 48 hours incubation period at the
temperature of 37°C, the count of Candida colonies
was recorded. The analysis included the found col-
onies that were further semi-quantitatively evaluat-
ed and graded according to Olsen: stage O = no col-
onies found; stage 1 = 1-9 colonies; stage 2 = 10-24
colonies; stage 3 = 25-100 colonies; stage 4 = con-
fluent growth of colonies (13).

Treatment

All the participants were prescribed the 2% mi-
conazole gel (Rojazol gel, Belupo, Koprivnica, Cro-
atia) during fourteen days. The experimental group
was treated with 2% miconazole gel which was ap-
plied overnight in the drug carrier custom made from
thermoformed foil as method of occlusive dressing.
In the control group, participants were prescribed
2% miconazole gel, classically recommended by
the manufacturer (10). These participants were in-
structed to apply miconazole gel in the oral cavi-
ty four times daily using half of the provided spoon
(2,5 ml). Both groups performed denture hygiene in
order to prevent reinfection: every evening the pro-
cedure included mechanical brushing, subsequent
soaking of dentures into 2% NaOCl for fifteen min-
utes and rinsing for two minutes under running wa-
ter and left overnight in a glass of water.

Formation of the occlusal splint and instructions
to the participants in the experimental group

After the alginate impression of the upper jaw
had been taken, hard plaster cast was made. The cast
was circularly isolated with varnish 1 cm around the
edge of the denture base approximately to the total
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zan slojevima laka za izolaciju do debljine priblizno
0,3 mm (Slika 1.). Na premazani odljev termicki je
prilagodena termoplasticna folija u termopresi Er-
kopress ES 2002 (Erkodent, Njemacka). Folija je
izrezana Skaricama do spojiSta pomicne i nepomic-
ne sluznice (Slika 1.). OStri rubovi folija obrade-
ni su LISKO diskovima i frezama (Erkodent, Nje-
macka) radi prevencije eventualne iritacije sluznice
usne Supljine pri noSenju. Model je premazan lakom
za izolaciju kako bi se stvorio prostor u foliji za am-
pulu koja ée sadrzavati lijek.

Tijekom predaje gotove udlage ispitanicima su
dane sljedece upute:

Prije aplikacije no¢nog okluzijskog zavoja usta
je potrebno jednokratno premazati s pola mjerne Zli-
ce (2,5 ml) mikonazolskog gela. Zatim se u indivi-
dualnu udlagu stavlja tanki premaz mikonazolskog
gela i zavoj nosi cijelu noé¢. Ujutro se nosac lijeka
treba isprati od termoplasti¢ne folije i osuSiti te da-
nju rabiti mobilni nadomjestak.

Statisticka analiza

S obzirom na to da podaci nisu bili normalno
distribuirani, u analizi se koristila neparametarska
statistika. Sve analize koje ukljucuju vise od dva
ponovljena mjerenja provedene su testom Fried-
man ANOVA, a nakon toga slijedile su viSestruke
usporedbe parova unutar skupina prema Conoveru.
U slucaju dva ponovljena mjerenja koristio se Wil-
coxonov test. Usporedbe izmedu skupina obavljene
su Mann-Whitneyjevim testom s korekcijama za vi-
Sestruke usporedbe prema Bonferroniju. Podaci su
analizirani pomocu statistickoga programskog pa-
keta Statistica 6,0 (StatSoft, Tulsa, SAD) .

Rezultati

Stupanj upale nepca

Stupanj upale nepca bolesnika (koji smo deri-
virali iz klasifikacije prema Newtonu) prije lijece-
nja bio je najcesSée 2 i 3. Prije terapije mikonazol-
skim gelom skupine se statisticki nisu razlikovale
(p = 0,589). Nakon zavrSetka lijecenja (14. dan) u
obje su skupine upale znatno smanjene. Ipak, ucin-
kovitost lijeCenja bila je izraZenija u ispitnoj sku-
pini — znatno je smanjen stupanj upale u usporedbi
s kontrolnom skupinom (p<0,001) (Slika 2.). Vedi-
na bolesnika ispitne skupine, osim petorice, na kra-
ju terapije nije imala upalu. Nakon lijeCenja vecina
bolesnika iz kontrolne skupine imala je joS nazna-
ke upale (stupnjevi 1 do 3), a samo Sest je bilo bez
upale.

Udlage u lije¢enju palatitisa

thickness of 0.3 mm (Figure 1.). Thermoplastic foil
was adapted on the overlaid cast in thermo-pressing
machine Erkopress ES 2002 (Erkodent, Germany).
The foil was cut to the mucogingival junction of the
mucosa (Figure 1). Sharp foil edges were adjusted
with LISKO polishers and special burrs (Erkodent,
Germany) in order to prevent the irritation of the
oral mucosa. Varnish overlay provides additional
space under the foil for drug application.

Instructions to participants

Before the application of the overnight occlu-
sal splint, half of the measuring spoon (2,5 ml) of
the miconazole gel should be taken into the mouth,
swished and swallowed. Besides that a thin layer of
miconazole gel should be applied into the custom
tray which is to be worn overnight. In the morning
a thermoformed foil drug carrier should be washed
and dentures should be worn during the day.

Statistical analyses

Since the data didn’t follow Gaussian distribution,
nonparametric statistical analyses was used. All the
repeated measures analyses with more than two as-
sessments were performed using Friedman ANOVA
followed by within-group pairwise multiple compar-
isons according to Conover. In case of two repeated
measurements, Wilcoxon signed rank test was used.
Between-group comparisons were made by Mann-
Whitney tests with Bonferroni corrections for multi-
ple comparisons. The data were analyzed using Sta-
tistica 6.0 software (StatSoft, Tulsa, USA).

Results

Stage of the palatal inflammation

The inflammatory intensity (as derived by clas-
sification according to Newton) most frequently
found before treatment was 2 and 3. Before micon-
azole gel was applied (day 0) no significant differ-
ences in intensity of palatal inflammation between
the experimental and control group was found (p =
0.589). Reduction of inflammation was significant
in both groups at the end of the treatment (day 14).
However, treatment effect was more pronounced in
the experimental group with the inflammation inten-
sity significantly lower when compared to the con-
trol group (p<0.001) (Figure 2.). Most of the par-
ticipants in the experimental group were free from
inflammation and only 5 subjects were still showing
signs of inflammation. After the treatment, majority
of control subjects still had inflammation (grade 1-
3) and only 6 participants were devoid of signs.
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Slika 1. Odljev gornje Celjusti od tvrde sadre s
individualnom udlagom. Obratiti pozornost na
papilarnu hiperplaziju tvrdog nepca (Newton I11).

Figure 1. Cast of the upper jaw with individual tray. Note
papillary hyperplasia of the hard palate (Newton /).

Eritem

Prije primjene mikonazolskog gela (nulti dan) iz-
medu ispitne i kontrolne skupine nije bilo statisticke
razlike srednje povrSine eritema (p = 0,540). Tije-
kom terapije povrSina eritema znatno se promijenila
u obje skupine ispitanika - kontrolnoj (Friedman
ANOVA y? = 82,44, df = 6, p < 0,001) i ispitnoj
(Friedman ANOVA y? = 113,71, df = 6, p < 0,001).
Znatno smanjenje zapaZzeno je Cetvrti dan u obje
skupine (dan 4. vs. dan 0., p<0,001) uz konstantno
niske vrijednosti do kraja studije (Slika 3.). Ispitna
je skupina u usporedbi s kontrolnom imala znatno
niZi medijan eritematozne povrsine drugog dana te-
rapije i ostala je takva tijekom istraZivanja. Nakon
terapije (14. dan) medijan eritematoznog podrucja
reduciran je u ispitnoj skupini prosjecno za 94% u
odnosu prema pocetnoj vrijednosti, a u kontrolnoj
skupini pronadena je prosjecna redukcija od 59%.
U posljednje tri vremenske tocke nije bilo eritema-
toznog podrucja na nepcu kod vecine bolesnika is-
pitne skupine (kod 19 od 22). Nakon lije¢enja me-
dijan eritematoznog podrucja u ispitnoj je skupini
bio znatno nizi u usporedbi s kontrolnom skupinom
(p <0,001).

Temperatura

Na prvom pregledu digitalni je termometar poka-
zao srednji zbroj temperaturnih vrijednosti izmjere-
nih u sredini triju gornjih sekstanata u ispitnoj sku-
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Slika 2. Usporedba intenziteta upale nepca (prema
Newtonu) izmedu ispitne i kontrolne skupine prije
terapije i nakon nje. Tocke predstavljaju medijane,
a okomite crte interkvartilni raspon.

Figure 2. Comparison of palatal inflammation intensity
(according to Newton) between the experimental
and control group before and after treatment.

The points represent medians and the error bars
denote interquartille range.

Erythema

Before miconazole gel was applied (day 0) no
significant differences in median erythematous ar-
ea between the experimental and control group was
found (p = 0.540). Erythematous area significant-
ly diminished over time in both control (Friedman
ANOVA 2 = 82.44, df = 6, p<0.001) and experi-
mental group (Friedman ANOVA %2 = 113.71, df =
6, p<0.001). Significant decline was noted on the
day 4 in both groups (day 4 vs. day 0, p<0.001) and
remained constantly low throughout the study (Fig-
ure 3). The experimental group had significantly
lower median erythematous area than the control
group on the second day of the treatment and re-
mained lower during the study. After the treatment
(day 14) median erythematous area was averagely
reduced by 94% from the initial in the experimen-
tal group, whereas in the control group average re-
duction of 59% was found. On the last three assess-
ments, erythematous area was not measurable in the
majority of subjects in the experimental group (19
of 22). After the treatment, median erythematous ar-
ea in the experimental group was significantly low-
er when compared to the control group (p<0.001).

Temperature

Initial measurement with digital thermometer re-
vealed median sum of temperature values measured
in the midline of three upper sextants of 108.7°C (in-
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Slika 3. Usporedba srednje povrsine eritema izmedu
ispitne i kontrolne skupine od 0. do 21. dana.
Tocke predstavljaju medijane, a okomite crte
interkvartilni raspon.

Figure 3. Comparison of median erythematous surface
between experimental and control group in days
0-21. The points represent medians and the error
bars denote interquartille range.

pini 108,7°C (interkvartilni raspon, 107,6 - 110,6),
a u kontrolnoj 110,1°C (108,0 - 112,0). Neposred-
no prije terapije mikonazolskim gelom, nultog da-
na, usporedbom izmedu ispitne i kontrolne skupine
nije pronadena statisticki znatna razlika (p = 0,123),
§to je te skupine Cinilo usporedivima. Cetrnaesto-
ga dana u ispitnoj skupini srednja izmjerena tempe-
ratura bila je 103,2°C (101,5 — 103,6), a u kontrol-
noj 107,7°C (103,8 — 109,4). Dvadeset i prvi dan u
ispitnoj skupini srednja izmjerena temperatura bila
je 102,8°C (101,5 — 103,2), a u kontrolnoj 106,7°C
(104,5 — 108,6) (Slika 4.). Temperaturne vrijednosti
znatno su se smanjivale u kontrolnoj skupini (Fried-
man ANOVA y2 = 35,43, df = 6, p<0,001) i u ispit-
noj skupini (Friedman ANOVA y? = 23,14, df = 6,
p<0,001). No, u¢inkovitost tretmana bila je izraziti-
ja u ispitnoj skupini sa znatno niZim temperaturnim
vrijednostima na kraju terapije (dan 14., p<0,001)
i sedam dana nakon zavrSetka terapije (dan 21.,
p<0,001).

Inficiranost nepca CA-om

Usporedbom ispitne skupine s kontrolnom usta-
novljeno je da nema statisticki znatne razlike izme-
du skupina prije terapije (p = 0,879), $to ih Cini us-
poredivima. U obje skupine pronadeno je statisticki
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Slika 4. Usporedba temperaturnih zbivanja na dan 0.,
14.1721. izmedu ispitne kontrolne skupine.
Temperaturne vrijednosti (x-os) predstavljaju
zbroj temperatura izmjerenih u sredistima triju
gornjih sekstanata (WHO). Tocke predstavljaju
medijane, a okomite crte interkvartilni raspon.

Figure 4. Comparison of temperature events on the day
0, 14 and 21 between experimental and control
group. Temperature events (x-axis) represent sum
of temperature values measured in the midline
of three upper sextants (according to WHO). The
points represent medians and the error bars
denote interquartille range.

terquartile range, 107,6 - 110,6) in the experimen-
tal group, and 110.1°C (108,0 -112,0) in the control
group, respectively. No significant differences in tem-
perature values on the day O before miconazole gel
was applied between the experimental and control
group were found (p = 0.123). On the fourteenth day,
median measured temperature was 103.2°C (101.5 —
103.6) in the experimental group, and 107.7°C (103.8
— 109.4) in the control group, respectively. On the
twenty first day, median measured temperature was
102.8°C (101.5 — 103.2) in the experimental group,
and 106.7°C (104.5 — 108.6) in the control group, re-
spectively. Temperature events significantly declined
during the treatment in the control group (Friedman
ANOVA 2 = 35.43, df = 6, p<0.001), as well as ex-
perimental group (Friedman ANOVA %2 = 23.14, df =
6, p<0.001). Nevertheless, the effect of treatment was
more pronounced in the experimental group with the
temperature events significantly lower than those of
control group at the end of treatment (day 14., p<0.001)
and 7 days after the treatment (day 21., p<0.001).

Palatal infection with CA

Comparison between experimental and control
group showed no significant difference in candidal
infection stage before the treatment (p = 0.879). In-
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Usporedba inficiranosti nepca (izrazena stupnjevima prema Olsenu) izmedu ispitne i kontrolne skupine prije terapije i

nakon nje. Tocke predstavljaju medijane, a okomite crte interkvartilni raspon.
Figure 5. Comparison of palatal infection stage (graded according to Olsen) between experimental and control group before
and after treatment. The points represent medians and the error bars denote interquartille range.

znatno smanjenje inficiranosti nepca nakon terapije
i to dvadeset i prvi dan (za ispitnu skupinu p<0,001,
za kontrolnu skupinu p<0,05). Ipak, nakon terapi-
je u ispitnoj je skupini pronadena statisticki znat-
no manja inficiranost nepca CA-om u odnosu prema
kontrolnoj skupini (p<0,001) (Slika 5.). Nakon tera-
pije viSe od polovice (15) bolesnika iz ispitne sku-
pine nije bilo inficirano, dok je veéina kontrolnih is-
pitanika jos bila inficirana, a samo kod tri bolesnika
koli¢ina CA-a svedena je na nulti stupanj prema Ol-
senu tj. nisu bili inficirani.

Stanje stomatoloSkoga mobilnog nadomjestka

Prosjecna starost protetskog nadomjestka ispitne
skupine bila je 12,5 godina, a kontrolne 13,1. 77,3%
pripadnika ispitne skupine i 86,4% iz kontrolne sku-
pine redovito su prije terapije i noc¢u nosili nado-
mjestak.

Prije terapije medu ispitanicima ispitne skupine
higijena nadomjestka bila je u 68,2% slucajeva lo-
Sa, u 22,7% zadovoljavajuca, au 9,1% dobra. Medu
ispitanicima kontrolne skupine 63,6% bolesnika lo-
Se je odrzavalo higijenu nadomjestka, 27,3% zado-
voljavajuce 1 9,1% dobro.

Nakon terapije, dvadeset i prvi dan, higijena na-
domjestka poboljSana je kod 59,1% bolesnika ispit-
ne skupine, a u kontrolnoj skupini nije bilo pobolj-
Sanja.

Rasprava

PP je prisutan kod 24 do 60% nositelja stomato-
loskih mobilnih gornjih potpunih i djelomi¢nih na-
domjestaka (2), a terapija toga patoloskog entiteta

fection stage of the palate was significantly lower in
both groups after the treatment on the day 21 (the ex-
perimental group: p<0.001; control group: p<0.05).
However, after the treatment, candidal infection
stage in the experimental group was significantly
lower compared to the controls (p<0.001) (Figure
5). While more than a half of the subjects (15) in ex-
perimental group were not infected after the treat-
ment, most of the control subjects still had infection
present and only 3 subjects were not infected.

Dentures

Average age of the denture in the experimental
group was 12.5 yrs, and in the control group 13.1
yrs, respectively. Prior to the treatment 77.3% of
the participants in the experimental group as well as
86.4% in the control group wore dentures overnight
on a regular basis. In all the participants denture hy-
giene was determined. In the experimental group
denture hygiene was inadequate in 68.2%, satisfy-
ing in 22.7% and good in 9.1% participants.

In the control group, 63.6% participants had in-
adequate denture hygiene, 27.3% satisfying and
9.1% good.

After the treatment on the twenty-first day, den-
ture hygiene was approved in 59,1% of participants
in the experimental group, and in the control group
no benefit was registered.

Discussion

The prevalence of DS in upper denture wear-
ers is 24-60% (2), and due to its multifactorial and
aetiology the therapy is complex. Furthermore, lit-
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je, posljedi¢no multifaktorijalnoj etiologiji, sloze-
na pa u literaturi pronalazimo opisane mnogobrojne
terapeutske mogucénosti. Idealne terapije joS nema,
a za lijeCenje se preporucuju antimikotici (3,9,10).
Ovim ispitivanjem dokazana je upala visokog stup-
nja kod bolesnika s PP-om, koja je znatno smanjena
kod ispitanika s individualnom udlagom kao nosa-
¢em protugljivicnog lijeka — 2-postotnog mikona-
zolskog gela u odnosu prema ispitanicima kontrol-
ne skupine koji su se tim lijekom koristili klasi¢no.
Mnogi autori istaknuli su blagotvorno terapeutsko
djelovanje mikonazola primijenjenog kod bolesnika
s PP-om. Rezultate ovog istraZivanja moguce je us-
porediti samo u kontrolnoj skupini, jer se primjena
individualne udlage kao nosaca mikonazolskog gela
prvi put opisuje u literaturi. U literaturi smo pronas-
li samo dva sli¢na idejna rjeSenja, ali bez prostora —
ampule koja sadrzava lijek. Tako Wray (14) opisu-
je akrilatnu labijalnu udlagu kao pomo¢ u aplikaciji
kortikosteroidnog lijeka i poboljSanju estetskog doj-
ma kod bolesnika s deskvamativnim gingivitisom,
a Brown (15) istu plasticnu udlagu opisuje kao po-
mo¢no sredstvo u lije¢enju diskoidnog lupusa erite-
matodesa topikalnim steroidima.

Eritem sluznice, kao najvazniji klini¢ki pokaza-
telj PP-a koji korelira sa stupnjem upale, pokazao je
znatniju redukciju u ispitnoj skupini, a §to pokazuje
bolju efikasnost primjene lijeka udlagom.

To Sto se upala ustanovila mjerenjem temperatu-
re digitalnim termometrom, pokazalo je redukciju
temperature u obje skupine. Znatno smanjenje tem-
peraturnih vrijednosti pronadeno je u ispitnoj sku-
pini u odnosu prema kontrolnoj, a $to pokazuje da
primjena mikonazola u individualnoj udlazi znatni-
je smanjuje upalu. Taj rezultat nije moguce uspore-
diti s ispitivanjima drugih autora.

Takoder je u ispitnoj skupini zapazena i znatno
bolja redukcija broja kolonija CA-a.

S obzirom na to da su svakodnevnu higijenu na-
domjestka ispitanici obavljali u svojim domovima,
postupak nije bio pod nadzorom osoba koje su obav-
ljale istrazivanje. Budu¢i da je higijena nadomjestka
ispitne skupine tijekom terapije jako poboljSana, $to
se nije dogodilo u kontrolnoj, pretpostavlja se da is-
pitivana metoda dodatno potice bolesnika da slijedi
upute o terapiji i higijeni.

Rezultati ove klinicke studije pokazuju da je cje-
lonoéna aplikacija udlagom ucinkovitija u lijeCenju
PP-a od dosadasnjega, klasi¢nog nacina primjene 2-
postotnog mikonazolskog gela. Klasi¢no ordinirani
mikonazolski gel slinom se razrjeduje, a pokretlji-
vost oralne muskulature dodatno smanjuje njegovu
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erature provides numerous therapeutic approach-
es. Ideal therapeutic approach for treatment of DS
has not yet been discovered and so far antifungal
drugs have been proposed for treating those patients
(3,9,10). This study confirmed findings of intense
inflammation in patients with DS, which was sig-
nificantly reduced after application of antifungal
drug — 2% miconazole gel in custom tray as a car-
rier when compared to control group with classical-
ly applied drug. Numerous authors reported bene-
ficial therapeutic effects with use of miconazole in
patients with DS (2-4, 9). The results of this study
could be compared to other studies only in the con-
trol group, whereas custom tray as a drug carrier ap-
pliance for miconazole is a method reported for the
first time in the literature. In the literature only two
similar concepts could be found, but without the
space — ampoule as drug container. Wray (14) re-
ported acrylic labial veneers as help in delivering
corticosteroids and improving aesthetics in patients
with desquamative gingivitis, and Brown (15) re-
ported the same plastic tray being helpful in steroid
treatment of discoid lupus erythematosus.

Mucosal erythema, as the most prominent clini-
cal sign of DS which correlates with inflammatory
stage, showed more significant reduction in the ex-
perimental group, as a result of more efficient drug
application with tray.

Measurement of inflammatory changes by use
of digital thermometer showed thermal reduction
in both tested groups. Significant temperature re-
duction was seen in experimental group when com-
pared to controls, indicating that the treatment with
miconazole gel being applied in the custom tray re-
sults in a more significant inflammation reduction.
This result could not be compared to studies of oth-
er authors.

Also, in the experimental group, significant re-
duction of Candida colony count was noticed.

Denture hygiene in the experimental group was
significantly better in comparison to controls, indi-
cating that the investigated method might addition-
ally motivate the patients in maintaining denture hy-
giene. The everyday hygiene was performed by the
participants in their own homes and the procedures
weren’t controlled by the investigators.

The results of this study show that drug applica-
tion by overnight use of tray is more effective than
classically applied 2% miconazole gel. Classically
applied miconazole gel is diluted with saliva, and
movements of the oral musculature additionally re-
duce its presence in the oral cavity. CA is therefore
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postojanost. CA je zato tijekom klasi¢nog tretmana
prekratko izloZen djelovanju terapijske koncentra-
cije antimikotika, pa se ordinirani lijek mnogo brze
eliminira iz usne Supljine, ¢ime se skracuje vrijeme
njegova djelovanja, a time i u¢inak.

Klasi¢na metoda lijeCenja zahtijeva Cetiri apli-
kacije tijekom dana, a terapijski postupak remeti
dnevne aktivnosti i zato se smatra neprakti¢nim. Is-
pitivana metoda, s aplikacijom lijeka tijekom cijele
noci, bolesniku je zato prakticnija i ugodnija. Nai-
me, zbog terapije PP-a potrebno je izvaditi mobilne
stomatoloske nadomjestke kako bi lijek bio u doti-
caju s mikroorganizmima, a ne prekriven protezom
kao fizickom zaprekom. U tom bi slucaju bolesnik
bio veéi dio dana bez zuba, $to je Cesto socijalno
neprihvatljivo i indicira da je poZeljna terapija tije-
kom noéi.

Potrebno je istaknuti kako okluzijski zavoj od
termoplasti¢ne folije ne moZe iz viSe razloga biti za-
mijenjen mobilnim nadomjestkom kao nosacem li-
jeka. Nadomjestak se ne smije nositi 6 do 8 sati ti-
jekom dana zbog prevencije termickih i mehanickih
iritacija. Veliki dio povrsine individualne udlage nije
u kontaktu s nepCanom sluznicom, $to onemogucuje
mehanicki iritativni ucinak. Uporabom postojeceg
nadomjestka ostao bi mehanicki iritacijski u€inak.
Individualna Zlica vrlo je tanka za razliku od gornje-
ga mobilnog stomatoloskog nadomjestka i tako ne
djeluje termicki kumulativno, a time i stimulativno u
patogenezi PP-a. Bolje je protezu nocu, nakon teme-
ljitog Cetkanja, drzati u nekoj od otopina jaceg anti-
mikrobnog djelovanja kako bi se Sto bolje uklonio
biofilm. U ovom smo se slucaju koristili 2-postot-
nim NaOCl-om koji bi, primijenjen intraoralno, mo-
gao djelovati toksi¢no. lako djelotvoran na sluznici,
sam mikonazol ne bi bio dostatan za temeljito skida-
nje biofilma s porozne protezne povrSine, $to potvr-
duje nova studija Lamfona i suradnika (16).

Ako bi mikonazolski gel bio apliciran posto-
jecim stomatoloskim nadomjestkom, ne bi djelo-
vao na cijelu povrSinu proteze zbog ispiranja lije-
ka, pa bi CA na nekom dijelu nastavio egzistirati.
Aplikacijom mikonazolskog gela u postoje¢em na-
domjestku, zbog miSi¢nih kontrakcija Celjusti i ja-
ke adhezije, dogodilo bi se potpuno istiskivanje li-
jeka, bududi da za njega ne postoji proSirenje kao u
okluzijskom zavoju, ¢ime bi terapijski u¢inak bio
prekinut.

Ispitivana metoda aplikacije mikonazolskog ge-
la individualnim nosacem lijeka pokazala je svoje
prednosti: lijek je tijekom terapijskog djelovanja za-
Sticen od razrjedivanja slinom i ne uklanja se kret-
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exposed too shortly to the therapeutical concentra-
tions of antifungal drug, i.e. classically applied drug
is quickly eliminated from the oral cavity which
shortens the time of drug effect.

Classical application includes taking medication
four times a day, which interferes with daily activi-
ties and therefore could be considered as inconve-
nient. Investigated method with overnight applica-
tion of antifungal drug is therefore more practical and
convenient for the patient. When treating DS den-
tures are removed from the oral cavity thus allowing
the contact between drug and microbial agents, oth-
erwise the denture acts as a physical barrier. As a re-
sult, patient would have to be without dentures dur-
ing parts of the day which is socially unacceptable.

It is worth mentioning that occlusal splint made
of thermoformed foil cannot be replaced with pres-
ent denture as a drug carrier due to several reasons.
The dentures are not to be worn 6-8 hours daily al-
so to prevent thermal and mechanical irritation. The
major part of the custom tray is not in contact with
palatal mucosa, and therefore the possibility of me-
chanical irritation is eliminated. Irritational effect
would obviously remain in case of miconazole de-
livered in dentures. Furthermore, custom splint is
very thin in contrast to upper denture diminishing
temperature build up. During the night the denture
should be, after thorough brushing, kept in potent
antimicrobial solution, suitable for biofilm removal.
We have used 2% NaOCl which would be toxic if
applied intraorally. These reasons underline the im-
portance of overnight therapy. Although efficient on
mucosal surfaces, miconazole itself is not able for
thorough biofilm removal from denture porous sur-
faces, as confirmed by study of Lamfon et al (16).

Because of drug clearance by saliva, micon-
azole gel applied with existing denture could not
reach whole denture bearing area, so candidal infec-
tion would always be present on some parts of the
denture. When applied in the denture, miconazole
gel would be extruded by jaw muscle contractions
due to absence of the extended area as present in the
custom splint, thus resulting in cessation of the ther-
apeutic effect.

The investigated application of miconazole gel
with custom tray serving as a drug carrier showed ad-
vantages: the drug is protected from salivary dilution
and it is not displaced as a consequence of the move-
ments of the jaw musculature; the patient can use the
appliance without disruptions; this method might mo-
tivate patients in maintaining oral hygiene; less drug
is needed, which justifies the price of custom splint.
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njama oralne muskulature; bolesnik se danju moze
nesmetano koristiti stomatoloskim nadomjestkom;
ova metoda vjerojatno dodatno potice bolesnika da
odrZava higijenu; u odnosu prema klasi¢noj metodi
odlikuje se znatno manjom potroSnjom lijeka, ¢ime
se moze opravdati i cijena individualne udlage.

Zakljuéci

Rezultati ovog istraZivanja pokazali su visoku
djelotvornost nove okluzijske tehnike za primjenu
antimikotika u lijeenju PP-a. Klini¢ka slika bole-
sti jace je reducirana u skupini koja se koristila oklu-
zijskom tehnikom individualne udlage. Dobivena je
statisticki znatna redukcija broja kolonija CA-a tije-
kom lijecenja PP-a mikonazolskim gelom primije-
njenim u okluzijskom zavoju u odnosu prema reduk-
ciji klasi¢no ordiniranim antimikotikom. Reducirani
broj kolonija CA-a pridonosi smanjenju intenzite-
ta upale, Sto je u ispitnoj skupini znatnije saniralo
upalne promjene. Ispitivanom terapijskom metodom
upalne promjene na sluznici nepca dulje su u nepo-
srednom kontaktu s lijekom te se saniraju brze i pot-
punije. Metoda dodatno potic¢e bolesnika da slijedi
upute o terapiji i higijeni nadomjestka i zato ju pre-
porucujemo kao superioran pristup u lijecenju nave-
denoga patoloskog stanja, ako se upotrebljava lijek
u obliku gela. Na temelju ovog istraZivanja stvorena
je osnova za uvodenje te metode u praksu.
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Conclusions

Results of this study show high efficacy of ap-
plying antifungals in custom trays in DS treatment.
In the group of patients treated with occlusal tech-
nique, clinical findings of DS were significantly re-
duced. Significant reduction of Candida colony
count with above mentioned technique was noted,
compared to the conventionally applied antifungal
therapy. Candida colony count reduction results in
reduction of inflammation, as seen in the experi-
mental group. By use of this method, in which pal-
ate is in longer direct contact with the medication,
inflammatory changes heal faster and better. Addi-
tionally, this method probably motivates patients to
adhere to recommended treatment and hygiene in-
structions, hence we recommend it as a superior de-
vice for DS treatment. Based on this study, its sig-
nificance as a method of choice in clinical use has
been proposed.
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The aim of this study was to evaluate the effect of miconazole gel delivered on a
custom thermoformed tray as an overnight drug holder appliance in denture sto-
matitis treatment, in comparison with classic application as recommended by man-
ufacturer. The investigation included 44 upper denture wearers, diagnosed with
denture stomatitis. The experimental group (n = 22) applied 2% miconazole gel
in custom tray for overnight wear. The control group (n = 22) applied 2,5 ml of the
same drug 4 times a day in their mouth. Intensity of inflammation and infection was
evaluated. The clinical tests that were used were: inflammation intensity according
to Newton, extent of palatal mucosal erythematous surface below denture, digital
thermometry, and swabs for Candida albicans cultures. Oldness and hygiene status
of dentures were recorded, as well as habit of overnight denture wearing. The inves-
tigation revealed that denture stomatitis healed faster and better in the experimen-
tal group compared to control group. Greater Candida albicans culture colony count
reduction was observed in experimental group, which suggests more efficient elim-
ination of Candida albicans from the mouth with novel method. This method moti-
vates patients to adhere to treatment and appliance hygiene instructions. Custom
splint as occlusive drug delivery showed to be more effective and more convenient
for the patients than the same antimicotic drug, classically delivered, which might
be clinically relevant in treatment of denture stomatitis.
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