322

ACTA
STOMATOLOGICA
CROATICA

Acta stomatol Croat. 2013;47(4):322-328.

IZVORNI ZNANSTVENI RAD
ORIGINAL SCIENTIFIC PAPER

www.ascro.hr

Estela S Gusmao, Rodrigo MG Mattos, Tiago FL Fonte, Renata SC Soares, Renata Cimdes, Farias C Bruna

Ucinak kvalitete zubnih ispuna i vremena proteklog od izrade

na zadrzavanje biofilma

Effect of Quality of Dental Restorations and Time Elapsed Since

Placement on Biofilm Retention

Sveuciliste Pernambuco, Brazil
University of Pernambuco, Brazil

Sazetak

Svrha: U istrazivanju se Zeljela procijeniti povezanost zadrzavanja biofilma i vremena proteklog
otkako je postavljen na smolom restaurirane povrsine prednjih zuba. Metode: Uzorak se sasto-
jao od 120 zuba 40 pacijenata obaju spolova u dobi izmedu 16 i 60 godina. Ukupno je na njima
bilo 230 restauriranih povrsina. Za mjerenje stupnja zadrzavanja biofilma i povr3inske hrapavo-
sti materijala te vrste kaviteta i rubova bili su potrebni indeks zadrzavanja plaka i opseg restau-
racija (PRRI), a procjenjivala su se i vanjska svojstva preparacije kaviteta. Rezultati: Gotovo sve
proucavane povrsine bile su postavljene prije jedne do pet godina. Naj¢esc¢i PRRI za zadrzavanje
biofilma je bio Il i IV, 83 posto uzoraka imalo je grubu povrsinu, a 46,5 posto kavitete Il. razreda.
Subgingivno je bilo 62,2 posto rubova, a kod 38,6 posto zabiljezen je visak koristenog restaura-
tivnog materijala. Povr3inska hrapavost restauracije bila je usko povezana sa zadrzavanjem biofil-
ma i vremenom postavljanja (oba p<0,01). Vanjska svojstva restauracije (prekonturiranje, manjak
materijala za restauraciju, spoj zub — restauracija) takoder su znacajno bili povezani s viemenom
proteklim od postavljanja (svi p<0,05). Zakljuéak: Vrijeme proteklo od postavljanja smolaste re-
stauracije utjece na hrapavost povrsine i stupanj zadrzavanja biofilma.
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Uvod

Posljednjih godina sve su cesée estetske restauracije u
prednjim i straznjim podru¢jima usne $upljine (1). Pritom
materijali moraju oponasati boju, teksturu i translucenciju
(opticku prozirnost) prirodnog zuba. Trebaju takoder biti
¢vrsti 1 imati sposobnost brtvljenja (2). No takve restauracije
katkad ne uspiju zbog mnogo razloga — sekundarnog karije-
sa, pretjeranog trosenja, popustanja rubova, osjetljivosti zu-
ba, odumirle pulpe i pucanja restaurativnog materijala (3). Je-
dan od razloga za klinicku dugovjecnost bilo koje restauracije
jest otpornost na trosenje u oralnom okolisu (4). Istrazivanja
in vitro (5, 6) i in vivo (7, 8) pokazala su da se plak cesée za-
drzava na restauracijama od smolastih kompozita negoli na
ostalim restaurativnim materijalima ili tvrdim zubnim tkivi-
ma poput cakline (9 — 11). Za lose kompozitne restauracije
obi¢no je kriv razvoj karijesne lezije i pojacano nakupljanje
naslaga uz rubove, a to smanjuje njezinu trajnost (3). Od-
govor gingivnog tkiva na restaurativne postupke povezan je
s rubovima restauracija i oblikom, prevjesima i hrapavos¢u
povrsine te vistom uporabljenog materijala (12 — 16). U ne-
kim istrazivanjima istaknuto je da povrsine restaurirane smo-
lastim materijalima mogu zbog pojatanog nakupljanja plaka
utjecati na parodontni status (1). Cini se da vrsta kompo-

Introduction

The demand for aesthetic restorations in the anterior and
posterior regions of the oral cavity has increased in recent
years (1). Aesthetic restorative materials must simulate the
colour, texture, and translucency of the natural tooth and
should have adequate strength, wear, and sealing characteris-
tics (2). These restorations can fail for various reasons, such
as secondary caries, excessive wear, marginal degradation,
tooth sensitivity, pulpal death, and restorative material frac-
ture (3).

One factor determining the clinical longevity of any re-
storative material is its wear resistance in the oral environ-
ment (4). In vitro (5, 6), and in vive (7, 8) studies have re-
ported more plaque accumulation on resin composites than
on other restorative materials or dental hard tissues, such as
enamel (9-11). Composite restoration failure is usually at-
tributed to the development of an adjacent carious lesion
and can be explained by the enhancement of plaque accu-
mulation adjacent to restoration margins, which decreases
restoration longevity (3).

The response of gingival tissues to restorative procedures
has been related to restorative margin location and contour,
the presence of overhangs and surface roughness, and the
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zitne smole (konvencionalna, hibridna ili s mikropunilom)
nema klinicki utjecaj na parodontne rubove, a starost resta-
uracija od kompozitne smole moze negativno djelovati na
zdravlje desni (17, 18).

Kako bi se onemogucio karijes i povecala trajnost restau-
racije, kompozitnim materijalima pokusavala su se dodavati
antibakterijska sredstva (2). Tako se postupno otpustanje an-
tibiotika i biocida koji se dodaju u zubne kompozite mogu
iskoristiti za inhibiciju ili uniStavanje plaka koji pridonosi ra-
zvoju karijesa i degradira kompozit (9).

Svrha ovog istrazivanja bila je procijeniti povezanost zadr-
zavanja biofilma na povr$inama prednjih zuba restauriranih
kompozitnim materijalom i vrijeme proteklo od postavljanja
s kvalitetom restauracije, uklju¢ujuéi hrapavost restaurirane
povrsine, vrstu kaviteta i rubova te vanjska svojstva ispuna.

Materijali i metode

U ovom istrazivanju sudjelovalo je 40 pacijenata i paci-
jentica u dobi od 16 do 60 godina koji su se lijecili u ordi-
nacijama Stomatoloskog fakulteta SveuciliSta Pernambuco u
Brazilu. Istrazivanje je odobrilo fakultetsko Eticko povjeren-
stvo (broj 0305/10).

Medu kriterijima za odabir bile su povrsine restaurirane
kompozitnim materijalom na prednjim zubima i dobrovoljni
pristanak pacijenata. Iz istrazivanja su odmah isklju¢eni po-
jedinci sa sistemskim bolestima, lose rasporedenim zubima,
i/ili povrsinama restauriranima rekurentnim ili sekundarnim
karijesom, te korisnici ortodontskih naprava ili teku¢ina za
ispiranje usta, pusaci ili bivsi pusaci, osobe koje diSu na usta
te one koje su si izbjeljivale ili izbjeljuju zube. Vrsta kaviteta
(od IIT do V) odredivala se klinickim pregledom, kao i smje-
$taj rubova preparacije (supragingivne, u razini gingive, sub-
gingivne) i vanjski izgled restauracije poput aproksimalnog
kontakta, rekonturiranja ili potkonturiranja, viska ili manj-
ka restaurativnog materijala te meduspoj zuba i restauracije.
Hrapavost povisine procjenjivala se taktilno sondom. Vrije-
me proteklo od postavljanja ispuna odredivalo se prema da-
tumu u zubnim kartonima pacijenata i svrstano je bilo u tri
skupine — od jednoga do jedanaest mjeseci, od jedne do pet
godina i vi$e od pet godina. Stupanj zadrzavanja biofilma na

Tablica 1. Indeks zadrzavanja plaka i opseznosti restauracije
Table1  Plague Retention and Extension in Restoration Index.

Grade ° Stupanj

Biofilm Retention on Restorations

type of restorative material (12-16). Some studies have also
reported that resin-restored surfaces may affect periodontal
status through the enhancement of plaque accumulation (1).
The type of composite resin (conventional, hybrid, or micro-
filler) seems to have no clinical effect on the periodontal mar-
gin whereas the ageing of composite resin restorations may
negatively interfere with gingival health (17, 18).

To prevent caries recurrence and improve restoration lon-
gevity, attempts have been made to add antibacterial agents
to composite restorative materials (2). The slow release of an-
tibiotics and biocides added to dental composites can be used
to inhibit or kill dental plaque, which contributes to caries
development and causes composite degradation (9).

The aim of this study was to evaluate the associations of
biofilm retention in resin-restored surfaces of anterior teeth
with the time elapsed since placement and the quality of
dental restorations, including surface roughness of the re-
storative material, cavity type and margins, and external cav-
ity preparation characteristics.

Material and methods

The present study was conducted on 40 patients of both
sexes, aged 16-60 years, who were treated at the University
of Pernambuco School of Dentistry, Brazil. The study was
approved by the Ethics in Research Committee of the Uni-
versity of Pernambuco (No. 0305/10).

Inclusion criteria were the presence of a resin-restored
surface in the anterior dentition and voluntary agreement
to participate. Participants with systemic diseases, malposi-
tioned teeth, and/or restored surfaces with recurrent or sec-
ondary caries, as well as those who used an orthodontic ap-
pliance or mouth rinse and/or were smokers or ex-smokers,
mouth breathers, or undergoing tooth whitening procedures
were excluded.

Clinical examinations were performed to determine the
type of cavity (classes III-V), preparation margins (suprag-
ingival, gingival, subgingival), and external cavity prepara-
tion characteristics, such as proximal contact, over- or un-
der-contouring, excess or lack of restorative material, and the
tooth-restoration interface. The surface roughness of resin
restorations was evaluated by tactile inspection with an ex-
plorer. The time elapsed since placement was recorded using
the placement date listed in the patients’ medical records and
classified as 1-11 months, 1-5 years, or >5 years.

Stanje * Condition presented

0 Nema plaka na restauraciji * No presence of plaque on the restoration.

1

Mjestimi¢ni plak na restauraciji bez Sirenja na povrsine zuba ¢
partial plaque retention on the restoration without extension to the tooth surface.

Plak na svim povr$inama restauracije bez Sirenja na povrsine zuba

2 Plaque retention on all of the restoration without extension to the tooth surface.
3 Plak na restauraciji i $irenje na povrsine zuba ®

Plaque retention on the restoration, extending to the tooth surface.
4 Plak na restauraciji i $irenje na povrsine zuba te prema podruéju sulkusa ®

Plaque retention on the restoration, extending to the tooth surface and toward the sulcular region.

323



324

Gusmado i sur.

povr$inama restauriranima kompozitnom smolom odredi-
vao se vodenom otopinom 2-postotnog bazi¢nog fuksina. Za
svaku povrsinu zabiljezen je indeks opsega zadrzavanja plaka
(PRRI) (19) (tablica 1.).

Analiza je obavljena deskriptivnom statistickom meto-
dom (aritmeticka sredina, median i standardna devijacija).
Za provjeru hipoteze o povezanosti medu varijablama kori-
sten je Hi-kvadrat test. Razine znacajnosti bile su postavlje-
ne na pet posto, a granica pouzdanosti svih statistickih testo-
va na 95 posto.

Rezultati

Uzorak se sastojao od 120 zuba 40 pacijenata. Na nji-
ma je bilo 230 povrsina restauriranih kompozitom. Ispita-
nici, ve¢inom Zene (57,5 %), bili su u dobi od 16 do 60
godina. § restauriranim povrsinama bilo je vise maksilarnih
(73,3 %) nego mandibularnih (26,7 %) prednjih zuba. Vedi-
na je bila rekonstruirana prije jedne do pet godina, a najce-
§¢i PRRI-indeks retencije plaka iznosio je III (30,4 %) i IV
(33,9 %). Vecina povrsina (83,0 %) imala je hrapavu povr-
$inu, 46,5 posto kaviteta bilo je III. klase, 62 posto imalo je
subgingivne rubove, a kod 38,6 posto pronaden je visak re-
staurativnog materijala. Aproksimalni kontakt uocen je na
vedini (78,3 %) restauriranih povrsina, slijede prekonturira-
nje (32,6 %) i potkonturiranje (20,4 %), visak (38,3) ili ma-
njak (33 %) restorativnog materijala te primjereno rubno za-
tvaranje kod 30,4 posto uzoraka (tablica 2.).

Pronadena je znacajna povezanost izmedu stupnja zadr-
zavanja biofilma i hrapavosti povrsine (p < 0,01; tablica 3.).
Vrijeme proteklo od postavljanja restauracije takoder je po-
vezano s hrapavo$¢u povrsine (p < 0,01; tablica 4), $to poka-
zuje da se ona s vremenom povecava. Vanjska svojstva ispuna
(prekonturiranje, manjak restaurativnog materijala, zubno-

Tablica 2. Svojstva 230 smolom restauriranih povrsina

Zadrzavanje biofilma na ispunima

The degree of dental biofilm retention on resin-restored
surfaces was evaluated using an aqueous solution of 2% basic
fuchsin and recorded in each area using the Plaque Retention
and Extension in Restoration Index (PRRI), (19), (Table 1).

Analyses were performed using descriptive statistics
(mean, median, and standard deviation). Inferential statis-
tics used the chi-squared test to verify the hypothesis of a
significant association between variables. A 5% level of sig-
nificance and 95% confidence intervals were used for all sta-
tistical tests.

Results

The sample comprised 120 teeth with 230 resin-restored
surfaces in 40 patients. The subjects were aged 13-60 years
and most of them (57.5%) were female. More maxillary
(73.3%) than mandibular (26.7%) anterior teeth had re-
stored surfaces.

Most surfaces analysed had been placed 1-5 years previ-
ously and the most prevalent PRRI biofilm retention scores
were 111 (30.4%) and IV (33.9%). Most (83.0%) surfaces
exhibited roughness, 46.5% of cavities were class I11, 62.2%
of samples had subgingival margins, and 38.6% retained ex-
cessive restorative material. Proximal contact was present on
most (78.3%) of the restored surfaces, over- and under-con-
touring were observed on 32.6% and 20.4% of surfaces, re-
spectively, excess and lack of restorative material were found
in 38.3% and 33% of cases, respectively, and an adequate
tooth-restoration interface was observed in 30.4% of sam-
ples (Table 2).

A significant association was observed between the de-
gree of biofilm retention and surface roughness (p < 0.01;
Table 3). The time elapsed since placement was also associ-
ated significantly with surface roughness (p < 0.01; Table 4),

Table2  Characteristics of 230 resin-restored surfaces.

Varijabla ¢ Variable N % Varijabla ¢ Variable N %
Vista kaviteta ® Type of cavity Aproksimalni kontakt ¢ Proximal contact
I 107 46,5 Da* Yes 180 78,3
v 63 27,4 Ne ¢ No 50 21,7
\% 60 26,1 Prekonturirano *Over-contoured
Vrijeme proteklo od postavljanja ® Time since placement Da e Yes 75 32,6
1-11 mjeseci ® months 85 37,0 Ne ¢ No 155 67,4
1-5 godina * years 97 42,1 Podkonturirano ¢ Under-contoured
>5 godina * years 48 20,9 Da e Yes 47 20,4
Rubovi ® Margin Ne ¢ No 183 79,6
Supragingivni ¢ Supragingival 42 18,2 ViSak materijala ® Excess of material
Gingivni * Gingival 45 19,6 Da e Yes 88 38,3
Subgingivni ¢ Subgingival 143 62,2 Ne ¢ No 142 61,7
Hrapavost ® Roughness Manjak materijala ® Lack of material
Da e Yes 191 83,0 Da e Yes 76 33,0
Ne * No 39 17,0 Ne ¢ No 154 67,0
Stupanj zadrzavanja biofilma ¢ Degree of biofilm retention Spoj restauracija — zub © Tooth—restoration interface
I 34 14,8 Da * Yes 70 304
II 48 20,9 Ne ¢ No 160 69,6
111 70 30,4 UKUPNO ¢« TOTAL 230 100

vV 78 33,9
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Biofilm Retention on Restorations

Tablica 3. Procjena zadrzavanja biofilma prema grubosti restaurirane povrsine

Table3  Assessment of biofilm retention according to restoration surface roughness.
Stupanj zadriavanja Hrapavost povrsine ® Surface roughness
biofilma ¢ Degree of biofilm Da ¢ Yes Ne * No Ukupno ° Total P
retention 7 % n % 0 %
I 22 11. 12 . .
5 30.8 34 14.8 0.001*
I 44 23.1 4 10.2 48 20.9
I 64 33.5 6 15.4 70 30.4
v 61 31.9 17 43.6 78 33.9
Ukupno ¢ Total 191 100 39 100 230 100

* Znacajna razlika ¢ Significant difference (p < 0.05)
! Hi kvadrat test ® chi-squared test

Tablica 4. Procjena kaviteta, rubova preparacije, hrapavosti povrsine i stupnja zadrzavanja biofilma, ovisno o vremenu proteklom od

postavljanja restauracije

Table 4  Evaluation of the type of cavity, preparation margins, surface roughness, and degree of biofilm retention according to the time
elapsed since restoration placement.
Proteklo vrijeme od postavljanja ® Time since placement
. . . : ; Ukupno * Total
Varijabla ¢ Variable 1-11 mjeseci ® months 1-5 godina ® years >5 godina ° years ?
n | % n % n % n %

Vista kaviteta ® Type of cavity
111 35 41.2 50 51.5 22 45.8 107 46.5 0.677
v 26 30.6 25 25.8 12 25.0 63 27.4
\Y% 24 28.2 22 22.7 14 29.2 60 26.1
Rubovi ¢ Margin
Supragingivni ¢ Supragingival 12 14.1 22 22.7 8 16.7 42 18.2 0.561
Gingivni * Gingival 17 20.0 20 20.6 8 16.7 45 19.6
Gingivni ® Subgingival 56 65.9 55 56.7 32 66.6 143 62.2
Hrapavost ® Roughness
Da e Yes 58 68.2 87 89.7 46 95.8 191 83.0 <0.001*
Ne ¢ No 27 31.8 10 10.3 2 4.2 39 17.0
Stupanj zadrZavanja biofilma ® Degree of biofilm retention
[ 15 17.7 15 15.4 4 8.3 34 14.8 0.085
11 10 11.8 28 28.9 10 20.8 48 20.9
111 28 32.9 28 28.9 14 29.2 70 30.4
v 32 37.6 26 26.8 20 41.7 78 33.9
UKUPNO » TOTAL 85 100 97 100 48 100 230 100

* Znadajna razlika ¢ Significant difference (p < 0.05).
! Hi-kvadrat test ® Chi-squared test.

restauracijski spoj) bila su znacajno povezana s vremenom

proteklim od postavljanja (p < 0,05; tablica 5.).

Rasprava

Dobro obavljena zubna restauracija usko je povezana sa
zdravljem zuba, ukljucujuéi prevenciju karijesa i parodontne
promjene u okolnom tkivu, a poboljsava i estetiku te funkci-
onalnost usne Supljine. Restauracije koje nisu u¢injene pre-
ma pravilima struke ili zanemaruju rizi¢ni ¢imbenik poput
biofilma, mogu postati problemati¢ne i narusiti ravnotezu
oralne Supljine. Rezultati iz ovog istrazivanja to podupiru jer
je pronadeno vise plaka na restauracijama sa strukturnim po-
greskama.

indicating that surface roughness increases with time elapsed
from restoration placement.

Three external cavity preparation characteristics (over-
contouring, lack of restorative material, tooth—restoration
interface) were associated significantly with the time elapsed
since placement (p < 0.05; Table 5).

Discussion

Properly executed dental restorations are closely relat-
ed to dental health, including the prevention of dental car-
ies and periodontal changes in adjacent tissues, and they
improve the aesthetics and functionality of the oral cavity.
However, dental restorations that are not performed follow-
ing dentistry principles or neglect the presence of any risk
factor, such as dental biofilm, can result in problems and
disturb the balance of the oral cavity. These concepts are
supported by the results of this study, which found a great-
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Tablica 5. Procjena vanjskih svojstava preparacije kaviteta, ovisno o vremenu proteklom od postavljanja

Zadrzavanje biofilma na ispunima

Table 5  Evaluation of external cavity preparation characteristics according to time elapsed since placement.

: . . Pr(?teklo vrijeme od postav.ljanja * Time since placel'nent Ukupno » Total

Varijabla ¢ Variable 1-11 mjeseci ® months 1-5 godina ° years >5 godina ® years '
n % n % n % n %
UKUPNOTOTAL | 85 | 100 | 97 | 100 [ 48 | 100 | 230 | 100 |

Aproksimalni kontakt ¢ Proximal contact
Da  Yes 71 83.5 73 75.3 36 75.0 180 78.3 0.333
Ne ¢ No 14 16.5 24 24.7 12 25.0 50 21.7
Prekonturirano ® Over-contoured
Da e Yes 19 224 38 39.2 18 37.5 75 32.6 0.039*
Ne * No 66 77.6 59 60.8 30 62.5 155 67.4
Potkonturirano ® Under-contoured
Da * Yes 14 16.5 20 20.6 13 27.1 47 20.4 0.345
Ne * No 71 83.5 77 79.4 35 72.9 183 79.6
Visak materijala ® Excess of material
Da ® Yes 32 37.6 37 38.1 19 39.6 88 38.3 0.975
Ne * No 53 62.4 60 61.9 29 60.4 142 61.7
Manjak materijala ® Lack of material
Da ® Yes 22 25.9 29 29.9 25 52.1 76 33.0 0.006*
Ne ¢ No 63 74.1 68 70.1 23 47.9 154 67.0 '
Spoj restauracija —zub ® Tooth—restoration interface
Da ® Yes 51 60.0 18 18.6 1 2.1 70 30.4 .
Ne * No 34 40.0 79 81.4 47 97.9 160 606 | 0

* Znacajna razlika ¢ Significant difference (p < 0.05).
! Hi-kvadrat test ® Chi-squared test.

U nekoliko istrazivanja in vivo (1, 2, 16, 20 — 25) i in
vitro (5, 6) istaknuto je da vrijeme proteklo od postavljanja
restauracije (mjereno mjesecima i godinama) utjece na po-
visine s nekoliko strukeurnih problema, poput zadrzavanja
biofilma, sekundarnog karijesa, fraktura i promjena anatom-
skog oblika. Neki autori tvrde da su dulji razmaci od postav-
ljanja restauracije povezani s ve¢om vjerojatno$éu uocavanja
tih problema, premda se mogu na¢i i kod tek obavljenih ra-
dova, $to kompromitira njihovu trajnost (1, 2, 16, 20 - 25).
Nasi rezultati slazu se s nalazima iz prijasnjih istraZivanja jer
smo ustanovili da je vrijeme proteklo od postavljanja resta-
uracije znatno povezano sa stupnjem zadrzavanja biofilma.
Premda je posljednjih desetljeca postignut velik napredak u
tehnikama i proizvodnji materijala kojima se lije¢nici kori-
ste u restaurativnoj dentalnoj medicini, smolasti materijali
i dalje imaju visok stupanj zadrzavanja biofilma (3, 9-11,
26-31). Proizvodaci se neprestance trude razviti bolje i kvali-
tetnije smolaste materijale, uglavnom radi smanjenja hrapa-
vosti povrsine. Dodaju u njih i samocistace i antibakeerijske
spojeve kako bi se preveniralo zadrzavanje pojedinih mikro-
organizama, poput bakeerije Streptococcus mutans. Rezultati
dobiveni u tim istrazivanjima slazu se s dosadasnjim studija-
ma u kojima je uo¢eno znacajno nakupljanje biofilma (plak)
na restauriranim povrsinama, $to je znak da dodavanje anti-
mikrobnih spojeva u smolaste materijale ne zadovoljava (3,
9-11, 26-31).

Dobra restauracija mora imati sljedeca svojstva: aproksi-
malni kontakt, ne smije biti prekonturirana ili potkonturira-
na, nije dopusten visak ili manjak materijala i mora se posti-
¢i savr$ena veza materijala i zuba. Podatci dobiveni iz ovog

er degree of biofilm retention on restorations with structur-
al failures.

Several in vivo (1,216,20-25) and in vitro (5,6) studies
have shown that the time elapsed since restoration placement
(measured in months or years) tends to be associated with the
presence of surfaces with several structural problems, such as
biofilm retention, secondary caries, fracture, and changes in
anatomical shape. Some studies have shown that longer in-
tervals from placement are associated with a greater proba-
bility of observing these problems, although these conditions
can also be found in recent restorations, where they compro-
mise longevity (1, 2, 16, 20-25). Our results support those of
previous studies; we found that the time elapsed since resto-
ration placement was associated significantly with the degree
of biofilm retention.

Although advances in the techniques and materials used
in restorative dentistry have been made in recent decades,
resin materials continue to show a high rate of biofilm reten-
tion (3, 9-11, 26-31). Manufacturers continue making ef-
forts to develop better-quality resin materials, mainly by re-
ducing surface roughness. They are also adding self-cleaning
and antimicrobial substances to prevent the retention of cer-
tain strains of microorganism, such as Streptococcus mutans.
The results presented in this study are consistent with previ-
ous findings of significant dental biofilm (plaque) accumula-
tion on restoration surfaces, indicating that the addition of
antimicrobial agents to resin materials has not achieved the
manufacturers’ desired results (3, 9-11, 26-31).

An adequate restoration must have the following charac-
teristics: proximal contact, absence of over- and under-con-
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istrazivanja pokazali su neuspjeh na ve¢ini analiziranih re-
stauriranih povrsina, a na istim restauracijama uoceno je i
nekoliko nedostataka. U dosadasnjim istrazivanjima (1, 16,
32, 33) analizirani su isti restaurativni materijali te je zapa-
zeno da se nedostatci i dalje pojavljuju, unato¢ tehnickom
poboljsanju materijala. Naime, materijali su i dalje pogod-
ni za zadrzavanje biofilma, $to kompromitira oralno zdrav-
lje pojedinaca. Visok stupanj neuspjeha potvrden je i u ovom
istrazivanju.

U vezi s tim stru¢njaci moraju razviti vjestine koje ¢e im
omoguditi obavljanje restaurativnih zahvata koji ¢e pridoni-
jeti oralnom zdravlju i dugotrajnosti restauracije. Pacijent ta-
koder mora kontrolirati zadrzava li se biofilm na restauraciji
i odrzavati je pravilnom oralnom higijenom.

Zakljucak

U ovom istrazivanju veéina je restauriranih povrsina za-
drzala visok stupanj biofilma (PRRI-vrijednosti III i IV), $to
je povezano s hrapavos¢u povrsine rastaurativnih materijala.
Vrijeme proteklo od postavljanja ispuna utjece na hrapavost
povsine i stupanj zadrzavanja biofilma.

Sukob interesa

Autori isti¢u da nisu bili u sukobu interesa.

Biofilm Retention on Restorations

touring, no excess or lack of material, and perfect bond at the
tooth—restoration interface. The data obtained in this study
showed significant failure rates on most restored surfaces
analysed, and several failures were often noted on the same
restored surface. Previous studies (1, 16, 32, 33), have anal-
ysed the same restorative material characteristics and noted
that failures continue to occur, despite the technical evolu-
tion of restorative materials; the materials continue to favour
biofilm retention, which compromises the oral health of the
individual. This high failure rate was confirmed in the pres-
ent study.

Within this context, professionals must develop skills en-
abling them to perform restorative procedures that provide
adequate oral health status with treatment longevity. The pa-
tient must also control biofilm accumulation and maintain
the restoration by using adequate oral hygiene techniques.

Conclusion

In this study, most restored surfaces showed a high degree
of biofilm retention (PRRI scores of III and IV) that was as-
sociated significantly with the presence of surface roughness
on restorative materials. The time elapsed since the place-
ment of resin restorations was found to influence surface
roughness and the degree of biofilm retention.
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Abstract

Objective: The aim of this study was to evaluate associations of biofilm retention on resin-re-
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stored surfaces of anterior teeth with quality and time elapsed since placement. Methods: The

study sample comprised 120 teeth with 230 restored surfaces in 40 patients of both sexes aged
16-60 years. The Plague Retention and Extension in Restoration Index (PRRI) was used to mea-
sure the degree of biofilm retention, and the surface roughness of the material, cavity type and
margins, and external cavity preparation characteristics were also evaluated. Results: Most sur-
faces analysed had been placed 1-5 years previously. The most prevalent PRRI biofilm retention
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scores were Il and 1V, 83.0% of samples presented surface roughness, 46.5% of cavities were 390

class Ill, 62.2% of surfaces had subgingival margins, and 38.6% retained excessive restorative
material. Surface roughness was significantly associated with the degree of biofilm retention and
time elapsed since placement (both p < 0.01). Three external cavity preparation characteristics
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(over-contouring, lack of restorative material, tooth—restoration interface) were also associated

significantly with the time elapsed since placement (all p < 0.05). Conclusion: The time elapsed
since the placement of resin restorations influences surface roughness and the degree of biofilm

retention.
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