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Sažetak
Uvod: Materijali za pečaćenje dobro su istraženi u laboratorijskim i kliničkim istra-
živanjima. Iskusni pedodonti, ali i studenti te stomatolozi, često se koriste mate-
rijalima za pečaćenje kao preventivnom mjerom u dječjoj stomatologiji. Svrha: 1. 
Usporediti ishod pečaćenja u primarnoj i trajnoj denticiji koje obavljaju studenti i 
pedodonti; 2. Usporediti ishod pečaćenja u kliničkom i laboratorijskom okruženju. 
Materijal i načini: Tijekom pet godina prikupljeni su podaci o 6871 pečaćenju i to 
iz kartona pacijenata privatne pedodontske ordinacije (PP-a) i nastavne institucije 
- Klinike za simulaciju ordinacije (SPEC-a) na Schulich Dentistry, University of We-
stern Ontario, London, Kanada. Pečaćeni zubi registrirani su kao intaktni, bez peča-
ta te s karijesom. Rezultati: Statistička analiza obavljena je testom hi-kvadrat. Od 
ukupnog broja, nakon pet godina, bilo je 88,6 posto intaktnih pečata, 7,2 posto bi-
lo je djelomice ili potpuno izgubljeno, a na 4,1 posto zuba razvio se karijes. U radu 
pedodonata i studenata na mliječnim zubima nije bilo statistički znatne razlike (p > 
0,05). Statistički velika razlika (p < 0,01), ali ne i klinički znatna, bila je u radu stude-
nata i pedodonata na trajnim zubima. Laboratorijska uspješnost od 95 posto odgo-
varala je kliničkom uspjehu od 93,5 posto te 98,4 posto zdravih trajnih zuba koje su 
tretirali studenti i stomatolozi. Zaključci: 1. Nakon pet godina 96 posto pečaćenih i 
ponovno pečaćenih zuba nije imalo karijes; 2. U laboratorijskim istraživanjima do-
bro se može predvidjeti ponašanje materijala za pečaćenje in vivo.
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Uvod

Pečaćenje jamica i fi sura koristi se za prevenci-
ju okluzalnog karijesa koji čini do 90 posto karijesa 
kod djece (1). Koliko se zahvaćene, ovisi o općem 
riziku za karijes kod svakog djeteta, ali i o dubini 
i obliku struktura zuba (2,3). Učinkovitost pečaće-
nja jamica i fi sura ovisi o čimbenicima postavljanja, 
kao što su pravilna izolacija radnog polja (4 - 8) te 
jetkanje i mehanička preparacija zuba (9-11). Pri-

Introduction

Pit and fi ssure sealants are used for the preven-
tion of occlusal caries, which represent up to 90% 
of caries in children (1). The extent of pit and fi ssure 
caries is related to the presence of general caries risk 
factors for each child including depth and form of 
tooth structures (2-3). The effectiveness of pit and 
fi ssure sealants depends on placement factors such 
as use of proper fi eld isolation (4-8), and acid etch-
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ing and mechanical tooth preparation (9-11). The 
natural bonding (12), bonding agent (13-14), drying 
agent (15) and curing agent (16) of sealant materi-
als also infl uence the effectiveness in caries preven-
tion of the sealant.

There is ample evidence in the literature dem-
onstrating effectiveness of pit and fi ssure sealants 
in preventing occlusal dental caries for more than 
70% of primary and permanent dentition (17-19). 
On the other hand, Mejàre et al., in a comprehen-
sive review reported a caries risk reduction of only 
33% in the fi rst permanent molars by the use of pit 
and fi ssure sealants (20). The literature suggests that 
further research is needed to estimate the effective-
ness of sealants in primary and permanent teeth.

There are a few prospective and retrospective 
clinical studies showing the clinical performance 
of pit and fi ssure sealants applied by dental stu-
dents, dental hygienists, dental assistants, dentists 
and paediatric dentists (1, 21-22). There are no stud-
ies, however, that compare the clinical performance 
of sealants placed by students and those placed by 
their instructors – paediatric dentists. There are al-
so no studies that compare the sealing ability of the 
same sealant material in clinical and laboratory set-
tings. The aims of this study are to compare the per-
formance of pit and fi ssure sealants applied to pri-
mary and permanent teeth by dental students and 
by their paediatric dental instructors over a fi ve-year 
period, and to compare the performance of the seal-
ant material in clinical and laboratory settings.

Material and Methods

This study was carried out on sealants placed by 
students at the Simulated Private Practice Environ-
ment Clinic (SPEC) student teaching facility at the 
Schulich School of Medicine & Dentistry, Univer-
sity of Western Ontario, Canada, and by paediatric 
dentists (instructors in SPEC) at a private paediatric 
dental clinic (PP). Data were collected from entries 
in all charts of patients who had their primary and/
or permanent teeth sealed between January 01, 1998 
and July 01, 2003. Patient identity was kept con-
fi dential and patients were identifi ed by arbitrary 
numbers. The standard FDI tooth codes were used 
to identify teeth in this study. Sealant integrity was 
followed in each patient for 5 years. Inclusion cri-
teria for reviewing patients’ charts required that the 
patient had attended regular recall exams for the 5-
year period. Sealants and all restorations are always 
carefully evaluated at each recall examination. It is 
important to note that at SPEC, many charts were 

rodno vezivanje (12), sredstvo za vezivanje (13,14), 
sredstvo za sušenje (15) te polimerizacija (16) ma-
terijala za pečaćenje, također utječu na učinkovitost 
materijala za prevenciju karijesa.

U literaturi je mnogo dokaza o učinkovitosti pe-
čaćenja kako bi se prevenirao okluzalni karijes u vi-
še od 70 posto primarnih i trajnih denticija (17-19). 
S druge strane, Mejàre i suradnici su u opsežnom 
pregledu literature opisali redukciju rizika za karijes 
od samo 33 posto na prvim trajnim molarima pomo-
ću pečaćenja jamica i fi sura (20). Literatura upuću-
je na daljnja istraživanja kako bi se procijenila učin-
kovitost materijala za pečaćenje mliječnih i trajnih 
zuba.

Malo je prospektivnih i retrospektivnih klinič-
kih istraživanja o materijalima za pečaćenje u ru-
kama studenata, dentalnih higijeničara, dentalnih 
asistenata, stomatologa i pedodonata (1,21-22). Ne-
ma studija u kojima se uspoređuje kliničko ponaša-
nje materijala kada ga postavljaju studenti i njiho-
vi učitelji. Također nema istraživanja o tome kako 
se stvrdnjava isti materijal u kliničkom radu i labo-
ratorijskom okružju. Svrha ovoga istraživanja bila 
je usporediti rezultate materijala za pečaćenje jami-
ca i fi sura mliječnih i trajnih zuba kada to tijekom 
pet godina rade studenti stomatologije te njihovi in-
struktori – pedodonti te analizirati ponašanje mate-
rijala u kliničkom i laboratorijskom okružju.

Materijal i metode

Ovo je istraživanje obavljeno na materijalima 
koje su postavljali studenti u Klinici za simulaciju 
ordinacije (SPEC-u) na Schulich Shool of Medicine 
& Dentistry, University of Western Ontario, Kana-
da, specijalisti pedodonti (instruktori u SPEC-a) te 
pedodonti u Pedodontskoj klinici (PP-u). Podaci su 
prikupljeni iz kartona pacijenata kojima su mliječ-
ni i/ili trajni zubi zapečaćeni u razdoblju 1. siječnja 
godine 1998. do 1. srpnja 2003. Identiteti su bili taj-
ni te su svima bili dodijeljeni slučajni brojevi. Ko-
rišten je standardni FDI-jev kod za bilježenje zuba 
u istraživanju. Integritet pečata pratio se pet godina 
kod svakog pacijenta. Kriteriji za odabir kartona za-
htijevali su redovite kontrole pacijenata tijekom pet 
godina. Pečaćenja i svi ispuni svaki su put pažljivo 
pregledani. Važno je znati da je u SPEC-u mnogo 
kartona izgubljeno zbog toga što djeca nisu dolazila 
na kontrolu. Integritet pečaćenja bilježio se kao: A 
- intaktan, zub se i dalje prati; B - pečaćenje je dje-
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excluded because of children’s failure to keep their 
recall appointments. Sealant integrity was always 
recorded in the clinics as: A, intact sealant; the tooth 
remains under observation; B, sealant partially or 
completely absent with no caries; the tooth needs to 
be resealed; or C, caries detected under or around 
the sealant; the tooth needs to be restored. 

Patients, both male and female, ranged in age 
from 2 to 12 years. During the period of the study, 
students placed a total of 2794 sealants in prima-
ry and permanent teeth of 692 paediatric patients, 
all meeting the inclusion criteria. At the PP, a total 
of 4077 sealants were placed in 1239 patients who 
met the inclusion criteria over the same 5-year pe-
riod. All data were analyzed for statistical signifi -
cance using a Chi-square test.

It is important to mention that instructors (paedi-
atric dentists) teach the same methods that they use 
in their private offi ces. Therefore, the same clinical 
procedure was carried out at both locations. 

Proper fi eld isolation using the rubber dam were 
used for most tooth preparations to ensure a moisture 
free occlusal surface. Cotton roll isolation was used 
in those situations where rubber dam isolation was 
not possible, eg. partially erupted teeth. A ½ round 
carbide bur (0.5 mm diameter) was used to clean 
and abrade the enamel. In all cases, the syringed 
Ultraseal XT plus (Ultradent®) sealant system was 
used. Ultra-Etch (35% phosphoric acid gel) was ap-
plied to air-dried tooth surfaces for 20 seconds, then 
rinsed for 20 seconds and the teeth air-dried. Fol-
lowing that, PrimaDry solution was applied to the 
pits and fi ssures and the teeth were fi nally air dried. 
Ultraseal XT plus pit and fi ssure sealant was applied 
and light cured for 30 seconds. 

Laboratory Microleakage
A previously published laboratory study com-

pleted on mannequins at SPEC, Schulich School of 
Medicine & Dentistry, University of Western Ontar-
io, Canada, investigated dye penetration in extract-
ed human permanent teeth sealed with Ultraseal XT 
plus (Ultradent®) (15). The same material and pro-
cedure that was used on children was also applied 
on the mannequins. Methylene blue dye penetration 
of score 0-3 was used to assess microleakage as de-
scribed in the study. A laboratory score of 0 indicat-
ed that the dye did not penetrate between the seal-
ant and the enamel. For comparison purposes, this 
score was deemed the same as an intact sealant in a 
patient. A laboratory score of 1 or 2 indicated that 
the dye penetrated up to half the depth of the sealant 
layer. The grouped laboratory scores (1 or 2) corre-

lomice ili potpuno odsutno, ali nema karijesa, zub 
treba ponovno zapečatiti; C - karijes ispod ili oko 
pečaćenja, zub treba opskrbiti ispunom.

Pacijenti, djevojčice i dječaci, bili su u dobi od 2 
do 12 godina. Tijekom istraživanja studenti su sta-
vili pečate na ukupno 2794 mliječna i trajna zuba 
692 pedodontska pacijenta - svi su ispunjavali kri-
terije za uključivanje u istraživanje. U PP-u je bilo 
postavljeno ukupno 4077 pečaćenja kod 1239 paci-
jenata – i oni su svi zadovoljavali kriterije za uklju-
čivanje tijekom pet godina. Podaci su analizirani te-
stom hi-kvadrat.

Važno je istaknuti da instruktori uče studente 
istim metodama koje oni sami obavljaju u svojim 
privatnim ordinacijama. Zato je na objema lokacija-
ma bila provedena ista klinička procedura.

Pravilna izolacija radnog polja koferdamom ko-
ristila se za većinu preparacija, kako bi se postigla 
suha okluzalna površina. Vaterolice su rabljene ta-
da kada nije bilo moguće postaviti koferdam, tj. kod 
djelomice izraslih zuba. Karbidnim svrdlom pro-
mjera 0,5 mm očišćena je i abradirana caklina. U 
svim slučajevima koristilo se sredstvo za pečaćenje 
u štrcaljki Ultraseal XT plus (Ultradent®). Na zra-
kom osušenu površinu zuba primijenjen je Ultra-Et-
ch (35%-tna fosforna kiselina u gelu) tijekom 20 se-
kundi te je zatim isprana nakon 20 sekundi, a zatim 
su zubi osušeni zrakom. Slijedila je primjena oto-
pine PrimaDry na jamice i fi sure te su zubi osušeni 
komprimiranim zrakom. U jamice i fi sure postav-
ljen je Ultraseal XT plus te je 30 sekundi bio poli-
meriziran svjetlom. 

Laboratorijska mikropropusnost
U ranije objavljenom laboratorijskom istraživa-

nju provedenom na fantomima SPEC-a na Schuli-
ch School of Medicine & Dentistry, University of 
Western Ontario, Kanada, ispitivao se prodor boje 
u ekstrahirane ljudske trajne zube pečaćene materi-
jalom Ultraseal XT plus (Ultradent®) (15). Isti ma-
terijal i postupak rabljen kod djece, primijenjen je i 
na fantome. Određivale su se vrijednosti penetraci-
je metilenskog modrila od 0 do 3 kao procjena mi-
kropropusnosti. Laboratorijska vrijednost 0 označa-
vala je da nema prodora boje između materijala za 
pečaćenje i cakline. Vrijednosti 1 i 2 značile su da 
je boja prodrla do polovice dubine sloja materija-
la za pečaćenje. Grupirane laboratorijske vrijedno-
sti (1 ili 2) odgovarale su kliničkoj vrijednosti B, to 
jest onim mjestima na kojima je materijal za peča-
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sponded with the clinical score B, where the sealant 
was partially or completely absent with no caries. In 
this case, the teeth were resealed A score of 3 rep-
resented complete penetration of the dye to the un-
derlying enamel and corresponded with the clinical 
score of C, caries detected under or around the seal-
ant and requiring restoration. 

Results

The results of sealant condition over the fi ve-
year period at SPEC and PP are shown in Table 1 
and Figure 1. 

Lokacija • 
Location Zubi • Teeth

Broj 
pečaćenja • 
Number of 

sealants

Intaktni • Intact
A

Ponovno pečećeni • 
Resealed

B

Ispunjeni • 
Restored

C

Bez karijesa: intaktni i 
ponovo pečećeni • 

Caries Free:
intact and resealed 

A+B
# % # % # % # %

SPEC
Mliječni • Primary 124 105 84.7 8 6.5 11 8.9 113 91.1
Trajni • Permanent 2670 2215 83.0 284 10.6 171 6.4 2499 93.5

PP
Mliječni • Primary 474 408 86.1 23 4.9 43 9.1 431 91.0
Trajni • Permanent 3603 3363 93.3 183 5.1 57 1.6 3546 98.4
UKUPNO • TOTAL 6871 6091 88.6 498 7.2 282 4.1 6589 95.8

Tablica 1. Ishod stanja materijala tijekom pet godina na SPEC-u i PP-u
Table 1 Outcome of sealant performance over the fi ve-year period at SPEC and at PP.

A total number of 6871 sealants were analyzed 
at SPEC and PP. Over the 5-year period, 6091 
(88.6%) sealed teeth were intact, 498 (7.2%) were 
resealed and 282 (4.1%) were restored. In other 
words, 95.8% of teeth were caries free (intact and 
resealed). 

At SPEC, the overall success rate observed as 
being caries free (intact or resealed, (A or B)) was 
91.1% among primary teeth and 93.5% among per-
manent teeth. There was no statistical difference 
(p>0.05) between primary and permanent teeth. 

ćenje nedostajao potpuno ili djelomice, ali nije bilo 
karijesa. U tom slučaju zubi su bili ponovno peča-
ćeni. Vrijednost 3 označavala je situacije u kojima 
je boja prodrla do cakline ispod materijala, a odgo-
varala je kliničkoj vrijednosti C, to jest karijesu is-
pod ili oko materijala za pečaćenje, a to zahtijeva 
izradu ispuna.

Rezultati

Rezultati o stanju materijala tijekom pet godina 
na SPEC-u i PP-u prikazani su u Tablici 1. i na Sli-
ci 1.

Ukupno je na SPEC-u i PP-u analizirano 6871 
pečaćenje. Tijekom pet godina je 6091 (88,6%) zub 
bio intaktan, 498 (7,2%) ponovno je pečaćeno, a 
282 (4,1%) su opskrbljena ispunom. Drugim riječi-
ma, 95,8 posto zuba bilo je bez karijesa (intaktni i 
ponovno pečaćeni).

Na SPEC-u je ukupna stopa uspjeha zuba bez 
karijesa (intaktni i ponovno pečaćeni, A ili B) izno-
sila 91,1 posto kod mliječnih zuba i 93,5 posto kod 
trajnih. Nije bilo statistički znatne razlike (p > 0,05) 
između mliječnih i trajnih zuba.

Slika 1. Postoci intaktnih pečaćenja u mliječnoj i trajnoj 
denticiji tijekom pet godina na SPEC-u i PP-u

Figure 1 Percentage of intact sealants in primary and 
permanent teeth over the fi ve-year period at SPEC 
and PP.0
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At PP, the corresponding rates were 91.0% 
among primary teeth and 98.4% among permanent 
teeth. There was statistical signifi cant difference 
(p<0.05) between primary and permanent teeth.

There was no signifi cant difference (p>0.05) be-
tween primary teeth at SPEC and at PP. There was, 
however, signifi cant statistical difference (p<0.01) 
but no clinical difference between permanent teeth 
at PP and at SPEC.

Intact sealants (no need for resealing or restora-
tion) among primary and permanent teeth combined 
were consistently more at PP than at SPEC through-
out the duration of the study. A comparison of over-
all success of paediatric dentists at PP with that of 
students at SPEC showed a statistically signifi cant 
difference (p<0.01). However, the deviation from 
the null hypothesis was too small to be of clinical 
signifi cance. 

Analysis of cumulative failure after fi ve years of 
all sealants (resealed (B) and restored (C) is shown 
in Figure 2. 0.2% more caries in primary teeth at PP 
than at SPEC and 4.8% more caries (restored (C)) 
were found in permanent teeth at SPEC than at PP. 
There was more lost sealant (resealed (B)) at SPEC 
than at PP in both primary (1.6%) and permanent 
(5.5%) teeth, respectively. 

The annual distribution of treatments of failed 
sealants in primary and permanent teeth at SPEC 
and at PP is presented in Figs. 3 and 4. 

At SPEC, almost all partially or completely lost 
sealants of primary teeth were resealed in the fi rst 

U PP-u su odgovarajuće stope iznosile 91,0 po-
sto kod mliječnih zuba te 98,4 posto kod trajnih. 
Razlika između njih bila je statistički velika (p < 
0,05).

Nije bilo statistički znatne razlike kod mliječnih 
zuba između SPEC-a i PP-a (p > 0,05). No, kod traj-
nih je zuba bila statistički velika (p < 0,01), ali kli-
nički neznatna razlika između SPEC-a i PP-a.

Tijekom istraživanja intaktna pečaćenja (bez po-
trebe da se postupak ponovi ili izrade ispuni) na mli-
ječnim i trajnim zubima bila su češća u PP-u nego 
na SPEC-u. Usporedba ukupnog uspjeha pedodona-
ta u PP-u s uspjehom studenata na SPEC-u pokazala 
je statistički znatnu razliku (p < 0,01). No, derivaci-
ja od nulte hipoteze bila je premala da bi se radilo o 
kliničkoj znatnosti. 

Analiza kumulativnog neuspjeha za sva peča-
ćenja nakon pet godina (ponovno pečaćeni -B i is-
punom opskrbljeni zubi- C prikazana je na Slici 2. 
Pronađeno je 0,2 posto više karijesa na mliječnim 
zubima u PP-u nego na SPEC-u te 4,8 posto više ka-
rijesa (ispun (C) na trajnim zubima na SPEC-u nego 
u PP-u. Otpalih pečaćenja (ponovno pečaćeni -B) 
bilo je više na SPEC-u nego u PP-u i na mliječnim 
(1,6%) i na trajnim (5,5%) zubima.

Godišnja distribucija ponovljenih zahvata na 
mliječnim i trajnim zubima na SPEC-u i u PP-u pri-
kazana je na Slikama 3. i 4.

Na SPEC-u gotovo sva djelomice ili potpuno ot-
pala pečaćenja na mliječnim zubima, ponovljena su 
tijekom prve godine. Stopa neuspjeha pečaćenja ti-

Slika 2. Kumulativni neuspjeh svih pečaćenja tijekom pet 
godina; karijes (C) i otpala pečaćenja (B)

Figure 2 Cumulative failure of all sealants after fi ve years; 
caries (C) and lost sealant (B).
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Slika 3. Godišnja distribucija ponavljanih zahvata na 
mliječnim zubima na SPEC-u i u PP-u.

Figure 3 Annual distribution of treatments of failed 
sealants in primary teeth at SPEC and at PP.
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Slika 4. Godišnja distribucija ponavljanih zahvata na 
trajnim zubima na SPEC-u i u PP-u.

Figure 4 Annual distribution of treatments of failed 
sealants in permanent teeth at SPEC and at PP.0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1 2 3 4 5

Godina • Year

Z
a

h
v

a
ti

 •
 T

re
a

tm
e

n
ts

SPEC Resealed • Ponovo pečaćenje

 PP Resealed • Ponovo pečaćenje

SPEC Restored • Ispun

 PP Restored • Ispun



Hatibović-Kofman et al. Pit and Fissure Clinical Study 223

year. There was a 6.5% sealant failure rate over the 
entire fi ve year period, and 6.3% of all sealants failed 
in the fi rst year. The need for treatment of carious le-
sions occurred mostly in the second, third and fourth 
years, with the greatest occurrence in the second year. 
At PP, the need for resealing and restoration occurred 
mostly in the fi rst, second, and third years, with the 
greatest occurrence in the second year.

At SPEC, the majority of permanent teeth were re-
sealed in the fi rst year. However, most teeth required 
restorations in the third year of sealant placement. 
Following that, failure of sealants was low. At PP, 
most permanent teeth were resealed in the fi rst, sec-
ond, and third years, while most restoration occurred 
in the fi rst and second years of sealant placement.

Laboratory success of sealants in permanent 
teeth, represented by microleakage scores of 0, 1 or 
2, was 95%. This compared well with the success 
in the clinical settings observed as intact (A) or re-
sealed (B) sealant in SPEC 93.5% and in PP 98.4% 
(Table 2). There was no statistically signifi cant dif-
ference (p<0.05) between success of sealants in per-
manent teeth between laboratory and clinical set-
tings at both SPEC and PP.

Data were also examined to determine which 
teeth most often needed restoration. Among primary 
teeth resealed and restored, primary second maxil-
lary right molars most often needed resealing or res-
toration, 16% at SPEC and 26% at PP. Among per-
manent teeth resealed and restored, maxillary right 
fi rst molars most often needed resealing or restora-
tion, 10% at SPEC and 3.8% at PP. 

Tablica 2. Usporedba uspjeha pečaćenja u laboratorijskom i kliničkom okružju
Table 2 Comparison of sealant success in laboratory and clinical settings.

Laboratorij • Laboratory Klinika • Clinics

Kriterij 
mikropropusnosti • 

Criteria for 
microleakage

Propusnost • 
Leakage

Lab. 
rezultat • 

Laboratory 
results (%)

Klinički nalaz • Clinical 
fi ndings

Zahvat • 
Treatment

Klinički rezultati nakon 5 
godina • Clinical results after 

5 years
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) 93.3

1
U vanjskoj 
polovici • 
Outer-half

18
Djelomični gubitak pečata 

- bez karijesa • Partial 
sealant lost – no caries

Resealed

10.6 5.1

2
U unutrašnjoj 

polovici • 
Inner-half

2
Većina pečata izgubljena 
- bez karijesa • Most of 
Sealant Lost – no caries

Resealed
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Complete
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• 
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io

us
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)

5
Karijes ispod ili oko 

pečata • Caries present 
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4%

)

6.4
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6%

)

1.6

jekom pet godina iznosila je 6,5 posto, a 6,3 posto 
pečaćenja otpalo je u prvoj godini. Potreba za lije-
čenjem karijesa pojavila se uglavnom tijekom dru-
ge, treće i četvrte godine - najviše u drugoj. U PP-u 
se potreba za ponavljanjem pečaćenja i izradom is-
puna uglavnom javljala u prve tri godine - najčešće 
tijekom druge.

Na SPEC-u je većina trajnih zuba ponovno pe-
čaćena tijekom prve godine. No, većina je ispuna 
napravljena u trećoj godini, a zatim je neuspjeh pe-
čaćenja bio mali. U PP-u je većina zuba ponovno 
pečaćena od prve do treće godine, a ispuni su bili 
izrađeni tijekom prve i druge godine nakon postav-
ljanja pečaćenja.

Laboratorijska uspješnost pečaćenja na trajnim 
zubima - predstavljena u mikropropusnosti vrijed-
nosti 0, 1 i 2 - iznosila je 95 posto. To je u skladu s 
kliničkim ishodom intaktnih (A) ili ponovno peča-
ćenih (B) zuba na SPEC-u od 93,5 posto te 98,4 po-
sto u PP-u (Tablica 2.). Nije bilo statistički velike 
razlike (p < 0,05) između uspješnosti pečaćenja na 
trajnim zubima u laboratorijskim uvjetima i klinič-
kom okružju na SPEC-u i u PP-u.

Podaci su analizirani s obzirom na to koje je zu-
be najčešće trebalo opskrbiti ispunima. Kod mliječ-
nih zuba uglavnom se radilo o gornjem drugom de-
snom molaru, i to 16 posto na SPEC-u i 26 posto u 
PP-u. Kod trajnih zuba najčešće su se ponavljala pe-
čaćenja i ispuni na gornjem desnom prvom molaru 
– 10 posto na SPEC-u i 3,8 posto u PP-u.

Osim toga, pokazalo se da je na SPEC-u 18 ispi-
tanika imalo prvi trajni molar bez pečaćenja, a osta-
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It was further found, that at SPEC, 18 patients 
had one fi rst permanent molar unsealed while the 
other three fi rst permanent molars were sealed. Of 
the 18 unsealed teeth in those 18 patients, fi ve teeth 
(27.8%) developed caries within a year and required 
restoration. Of the 54 teeth that were sealed, fi ve 
teeth (9.3%) were restored after two years and two 
teeth (3.7%) were resealed after four years. These 
fi ndings indicate that unsealed teeth are three times 
more likely to become carious than sealed teeth in 
the same high risk patient.

Discussion

The current study presents the clinical outcomes 
of Ultraseal XT plus (Ultradent®) pit and fi ssure 
sealant applied by dental students and paediatric 
dentists to primary and permanent teeth over a pe-
riod of fi ve years. 

Experience in sealant placement as a determinant 
of success was assessed by comparing the work of 
dental students with their paediatric dentist instruc-
tors. It was found that 93.4% of all primary and per-
manent teeth sealed and resealed at SPEC by students 
and 97.5% of teeth sealed and resealed at PP by pae-
diatric dentists were caries free after fi ve years. These 
results are among the highest reported for long term 
studies (7, 18-19, 22, 24). During the study, intact 
sealants (no need for restoring or resealing) among 
primary and permanent teeth combined were consis-
tently higher at PP than at SPEC, at statistically but 
not clinically signifi cant level. The trend was present-
ed in Table1 and Figure 1. Analysis of primary teeth 
showed that only slightly more teeth (0.2%) sealed 
at PP required restoration when compared with those 
sealed at SPEC. It is possible that such results could 
be because paediatric dentists attended to more chil-
dren with special needs than at SPEC, making seal-
ant placement and retention more challenging (25). 
The students can successfully apply Ultraseal XT 
plus (Ultradent®) pit and fi ssure sealant to the prima-
ry or permanent teeth at a level comparable to or even 
better than that of dental hygienists and dental assis-
tants (21-22), general practitioners (27), and paediat-
ric dentists (18, 28). This student success can be ex-
plained by the fact that at SPEC, students are taught 
the same methods used by their instructors-paediat-
ric-dentists, there is mandatory use of the rubber dam 
(24), there is meticulous bur preparation of pits and 
fi ssures prior to sealant application (9, 15, 18, 27, 31), 
dental assistants are available, and a superior material 
is used (15, 26). We believe that among these contrib-
uting factors to success, mandatory bur preparation 

la su tri prva trajna molara bila pečaćena. Od 18 ne-
pečaćenih zuba kod 18 pacijenata, pet (27,8%) je 
razvilo karijes tijekom godinu dana te im je izrađen 
ispun. Od 54 pečaćena zuba pet (9,3%) je opskrblje-
no ispunom nakon dvije godine, a dva (3,7%) nakon 
četiri godine. To potvrđuje da nepečaćeni zubi ima-
ju trostruko veću mogućnost za karijes od pečaće-
nih, kod istog pacijenata s visokim rizikom za ka-
rijes.

Rasprava

Ovo istraživanje predstavlja klinički ishod ma-
terijala Ultraseal XT plus (Ultradent®) za pečaće-
nje jamica i fi sura u radu studenata stomatologije i 
pedodonata na mliječnim i trajnim zubima tijekom 
pet godina.

Iskustvo u pečaćenju i odlučujući čimbenik za 
uspjeh, procjenjivao se usporedbom rada studena-
ta stomatologije s radom njihovih instruktora pedo-
donata. Pokazalo se da 93,4 posto svih pečaćenih 
mliječnih i trajnih zuba koje su na SPEC-u pečatili 
i ponovno pečatili studenti te 97,5 posto zuba koje 
su u PP-u tretirali pedodonti, nakon pet godina nije 
razvilo karijes. Ti rezultati uvrštavaju se među naj-
veće opisane vrijednosti u literaturi (7,18,19,22,24). 
Tijekom istraživanja intaktna su pečaćenja na mli-
ječnim i trajnim zubima bila konzistentno u većem 
broju u PP-u nego na SPEC-u, na statistički znatnoj, 
ali klinički irelevantnoj razini. Trendovi su prikaza-
ni na Tablici 1. i Slici 1. Analiza mliječnih zuba po-
kazala je da je samo malo (0,2%) zuba pečaćenih 
u PP-u zahtijevalo ponovno pečaćenje, negoli onih 
obrađenih na SPEC-u. Možda je taj rezultat uzroko-
van činjenicom da pedodonti tretiraju više djece sa 
specijalnim potrebama nego studenti na SPEC-u te 
da je postavljanje pečaćenja zahtjevnije (25). Stu-
denti mogu uspješno postavljati Ultraseal XT plus 
na mliječne i trajne zube na razini usporedivoj, ili 
čak boljoj od, razine dentalnih higijeničara i asiste-
nata (21,22), općih stomatologa (27) te pedodona-
ta (18,28). Uspjeh studenata može se objasniti time 
da na SPEC-u uče iste metode kojima se koriste nji-
hovi instruktori – pedodonti, da je uporaba kofer-
dama obvezatna (24), a priprema fi sura i jamica te-
meljita (9,15,18,27,31), da postoji asistencija te da 
se rabi izvrstan materijal (15,26). Vjerujemo da je 
među svim čimbenicima uspjeha najvažnija prepa-
racija svrdlom. Općenito je prihvaćeno da se male 
karijesne lezije mogu pečaćenjem zaštititi od dalj-
njeg širenja (17,29). No, ima radova koji su u skla-
du s iskustvom prvog autora, a to je da se karijes 
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played the most pivotal role. It is widely accepted 
that small carious lesions can be sealed and prevent-
ed from further expansion (17, 29). However, there 
are reports consistent with the experience of the fi rst 
author, that carious development can occur under ap-
parently intact sealants (22, 24, 31). In our experi-
ence in the teaching and private facilities, many cari-
ous lesions were detected by slightly opening pit and 
fi ssures. The lesions were then properly dealt with 
through preventive resin restorations instead of seal-
ants alone. Mechanical preparation signifi cantly con-
tributes to higher sealant retention rates in a clinical 
setting (28) and to a low level of microleakage in the 
laboratory (9, 15). This alternative is the best suited 
to avoid the “seal it in” approach.

Generally, most resealing and restoration at 
SPEC and PP occurred within the fi rst three years 
(Figs. 3 and 4). This fi nding indicates that sealant 
maintenance is crucial for effective sealant treat-
ment. The use of sealants in combination with other 
preventive procedures, such as application of topi-
cal fl uoride, is most effective in caries prevention 
(1, 29), as practiced in SPEC and PP. 

Our research further demonstrated that maxil-
lary rather than mandibular teeth were more like-
ly to require a restoration after the initial sealant 
placement. Primary second molars and permanent 
fi rst molars on the right hand side were the teeth 
most likely to require restoration. This was consis-
tent with other research fi ndings (22, 24, 30) where 
it was indicated that the lingual surfaces of maxil-
lary molars are notorious for sealant loss. A possible 
explanation for this fi nding is that it is diffi cult to 
place the sealant and cure it in a timely fashion, due 
to the posterior position of the maxillary molars in 
the oral cavity, an imperfect lighting system for cur-
ing, and the effect of gravity. Furthermore, the pae-
diatric dentists and most of the students in this study 
were right handed and thus lingual grooves of mo-
lars in the fi rst quadrant were not as easily seen dur-
ing the procedure. Also, most of the children were 
right handed and thus brush better on the left side 
of their mouths. It can be speculated that human er-
ror is the major cause for failure rather than materi-
al defi ciencies.

While it was not the focus of the study, a unique 
fi nding was that teeth that were not sealed were three 
times more caries prone than sealed teeth in the same 
high-risk patients. Such results strongly suggest that 
sealants are effective tools in caries prevention for 
high-risk patients. As the sample size was small for 
this fi nding (72 teeth), further study is recommended. 

može razviti i ispod intaktnog pečaćenja (22,24,31). 
Naše je iskustvo u radu u edukativnom i privatnom 
okruženju da se laganim otvaranjem fi sura i jami-
ca otkrivaju mnogobrojne karijesne lezije. Tada se 
one pravilno obrađuju preventivnim kompozitnim 
ispunima, a ne samo materijalom za pečaćenje. Me-
hanička preparacija znatno pridonosi boljoj reten-
ciji pečaćenja u kliničkom okružju (28) te manjoj 
stopi mikropropuštanja u laboratorijskim uvjetima 
(9,15). Ta je alternativa najbolja kako bi se izbje-
gnuo pristup -„zapečatiti ga“.

Općenito, većina ponovljenih pečaćenja i ispu-
na na SPEC-u i u PP-u obavljena je tijekom prve tri 
godine (Slike 3. i 4.), što upućuje na to da je održa-
vanje pečaćenja ključno za uspješnu terapiju peča-
ćenjem. Uporaba materijala za pečaćenje u kombi-
naciji s drugim preventivim postupcima, kao što je 
primjena topikalnog fl uorida, najdjelotvornija je u 
prevenciji karijesa (1,29), baš kao što se i provodi 
na SPEC-u i u PP-u.

Naše je istraživanje pokazalo da gornji zubi če-
šće zahtijevaju ispun nakon pečaćenja. Mliječni 
drugi molari i trajni prvi molari s desne strane, bi-
li su zubi na kojima je najčešće bio potreban ispun, 
što je u skladu s drugim nalazima (22,24,30) u ko-
jima je istaknuto da su lingvalne površine gornjih 
molara područja na kojima se najčešće gubi peča-
ćenje. Moguće objašnjenje jest da je teško postaviti 
materijal i na vrijeme ga polimerizirati zbog posteri-
ornog položaja u usnoj šupljini, težeg osvjetljavanja 
te učinka gravitacije. Osim toga, pedodonti i većina 
studenata u ovom istraživanju, bili su dešnjaci te im 
lingvalne fi sure na desnoj strani nisu tako pregled-
ne. Djeca su uglavnom bili dešnjaci te su bolje prali 
zube na lijevoj strani usne šupljine. Može se pretpo-
staviti da je glavni uzrok neuspjeha ljudska pogreš-
ka, a ne nedostaci u materijalu.

Iako to nije bila svrha našeg istraživanja, ustano-
vili smo jedinstven nalaz da su kod jednog pacijenta 
s visokim rizikom, zubi koji nisu pečaćeni trostruko 
skloniji karijesu od pečaćenih. Budući da je uzorak 
mali, potrebne su daljnje analize. 

Također smo ustanovili da je trebalo ponovi-
ti pečaćenje uglavnom onih zuba koji su u razdo-
blju pečaćenja bili djelomice izrasli. Budući da ni-
je prihvatljivo čekanje da zubi niknu do kraja, pa da 
se tek tada pečate, posebice kod pojedinaca sklo-
nih karijesu, dobra je alternativa materijal GC Fu-
ji TRIAGE™ za pečaćenje djelomice izniknulih zu-
ba (12).

Klinički uspjesi materijala za pečaćenje na in-
taktnim i ponovno zapečaćenim trajnim zubima ko-
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It was also found that the teeth that required seal-
ant replacement were most often those that were 
only partially erupted at the time of placement. As 
waiting for teeth to fully erupt to place sealant is 
not a viable option in caries-susceptible individu-
als, vigorous maintenance is recommended. Materi-
als such as GC Fuji TRIAGE™ could be good alter-
natives for sealing partially erupted teeth (12). 

The clinical successes of sealant use as seen in 
intact and resealed non-carious permanent teeth 
placed by both paediatric dentists and students com-
pared well with laboratory fi ndings. This fi nding 
should give some reassurance to clinicians that lab-
oratory studies can be good predictors of the clinical 
behaviour of materials. 

Conclusion

1) Dental students were nearly as successful in ap-
plying pit and fi ssure sealant on child patients as 
paediatric dentists.

2) With meticulous application of techniques in 
sealing, maintenance by resealing of permanent 
and primary teeth, and application of other pre-
ventive measures, 96% of children can be kept 
caries free.

3) Sealed fi rst permanent molars are three times 
less susceptible to caries than unsealed molars in 
the same high risk patient.

4) The comparable results of the study of the same 
material in the clinic and laboratory suggest 
that a laboratory study can be a very good pre-
dictor of clinical results. Laboratory studies are 
therefore strongly recommended before clinical 
study.
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je su tretirali studenti i pedodonti, bili su u skladu 
s laboratorijskim nalazima. To bi trebalo potvrditi 
kliničarima da laboratorijska istraživanja mogu biti 
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2) Pažljivom primjenom tehnika pečaćenja, održa-
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Abstract
Background: Pit and fi ssure sealants are widely researched in laboratory and clini-
cal trials. Both experienced paediatric dentists as well as student dentists often use 
sealants as a preventive measure in paediatric dentistry. Objectives: 1. Compare the 
outcomes of pit and fi ssure sealants applied to primary and permanent dentitions 
by students and paediatric dentists; 2. Compare the outcomes of sealants placed 
in clinical and laboratory settings. Materials and Methods: Data were collected for 
6871 sealants placed during a fi ve year period, from patient charts at a private pae-
diatric clinic (PP) and a student teaching facility, Simulated Practice Environment 
Clinic (SPEC) at Schulich Dentistry, The University of Western Ontario, London, Can-
ada. Sealed teeth were identifi ed as intact, lost sealant, or carious. Results: Statis-
tical analysis using the Chi-square test was performed. Of all the sealants placed by 
students and dentists, after fi ve years, 88.6% were intact, 7.2% were partially or to-
tally lost and 4.1% had caries. There was no signifi cant difference (p>0.05) in the 
performance of paediatric dentists and students on primary teeth. There was sta-
tistically signifi cant difference (p<0.01) but no clinical difference between dentists 
and students in the treatment of permanent teeth. The laboratory success of 95% 
corresponded well with the clinical success of 93.5% and 98.4% caries free perma-
nent teeth, performed by students and dentists, respectively. Conclusions: 1. After 
fi ve years, 96% of sealed and resealed teeth stayed caries free. 2. Laboratory stud-
ies can be good predictors of how sealant materials may perform in vivo.
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