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Abstract
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Objectives: The aim of this clinical study was to compare tooth sensitivity scores and color change
values before and 1 day following whitening treatments using different concentrations of whitening
agents for in-office and at-home procedures. Materials and methods: A total of 60 participants divid-
ed into 3 groups were included in this study. A whitening procedure was carried out in groups using
40% hydrogen peroxide (HP) in in-office treatment, 16% and 10% carbamide peroxide (CP), respec-
tively. Participants rated their tooth sensitivity at the baseline and 1 day following the treatment. The
CIEL, values were recorded and color differences were calculated. Results: Within each of the whiten-
ing treatments, the tooth sensitivity scores significantly increased following the procedure (p<0.05).
The largest significant increase in scores was noted in 40% HP in-office whitening treatment, while
the lowest increase was noted in 10% CP at-home whitening treatments (p<0.05). The highest color
change 1 day following the procedure was found in the 40% HP in-office whitening treatment group
(3.3) and it significantly differed from both 16% CP and 10% CP at-home whitening treatments whose
color difference was both 2.0, respectively (p<0.05). Conclusion: 1 day following the procedure, a low
concentrate CP agent for at-home whitening causes the least tooth sensitivity compared to higher
concentrate CP for at-home and HP for in-office agents, with the same color change efficacy as higher
concentrate CP agent. In case with slight tooth sensitivity reported at the baseline, a 10% CP whiten-
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ing treatment should be recommended.

Introduction

Tooth color is one of the most important esthetic visu-
al parameters in dental medicine (1). Patients’ demands for
esthetic appearance have increased over the past decade, in-
cluding correction of their tooth color (2, 3). Therefore,
tooth whitening becomes an increasingly requested dental
technique considered more conservative for improving tooth
color, thus avoiding more no invasive procedures such as for
crowns or veneers (4).

Today there are two types of dentist-supervised whiten-
ing techniques for vital teeth: at-home whitening and in-office
whitening (5). Both procedures provide whitening agents con-
taining hydrogen peroxide (HP) or carbamide peroxide (CP)
over the vestibular tooth surface (6,7). CP is a well-accepted
agent for home whitening procedure where the patients apply
the gel on the tooth surface using a customized tray. A 10%
CP was considered as a golden standard material for home
whitening but to increase the efficacy of the material, higher
concentrations of CP are being used (8,9). The main advan-

Whitening

Uvod

Boja zuba jedan je od najvaznijih estetskih vizualnih para-
metara u dentalnoj medicini (1). Zahtjevi pacijenata za ljep-
sim izgledom u posljednjem su se desetlje¢u povecali, uk-
lju¢ujudi i korekeiju boje zuba (2, 3). Zato je izbjeljivanje
postalo cest stomatoloski postupak koji se smatra minimal-
no invazivnim te se taj nacin izbjegavaju invazivniji zahvati
poput izrade krunica ili ljuskica za korekeiju boje zuba (4).

Danas se primjenjuju dvije metode za izbjeljivanje vital-
nih zuba — izbjeljivanje kod kuée i izbjeljivanje u ordinaci-
ji (5). Oba postupka zahtijevaju sredstva za izbjeljivanje ko-
ja sadrzavaju vodikov peroksid (HP) ili karbamidni peroksid
(CP) i oba se apliciraju na vestibularnu povrsinu zuba (6, 7).
CP je dobro prihvaéeno sredstvo za postupke izbjeljivanja
kod kuée gdje pacijenti prilagodenom individualnom udla-
gom nanose gel na povrsinu zuba. 10-postotni CP smatra se
zlatnim standardom kao materijal izbora za ku¢no izbjeljiva-
nje, ali za povecanje njegove ucinkovitosti mora se odabrati
ve¢a koncentracija (8, 9). Glavne prednosti tehnike izbjelji-
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tages of home whitening technique are reduced chair time,
ease to use, less gingival irritation and lower tooth sensitivity
(10). Manufacturers usually incorporate fluoride and desensi-
tizing products in at-home whitening agents, such as potassi-
um nitrate, that reduce tooth sensitivity TS (11). On the other
hand, in-office tooth whitening technique uses much higher
concentration of HP (15-40%), which produces faster tooth
whitening results visible after only one visit (12). Despite the
advantage of achieving faster results, the main disadvantages
of this method are longer chair time, gingival irritation and
higher risk of TS (13). A higher concentration of HP increases
the activation of inflammatory receptors in the pulp chamber
and causes tooth sensitivity (14). Some manufacturers have al-
so incorporated fluoride or desensitizing products into the in-
office gel formula to decrease sensitivity (4).

Many studies have already reported a certain degree of TS
following different whitening procedures using various prod-
ucts containing different concentrations of HP or CP (15-
20).

The aim of this randomized clinical study was to compare
tooth sensitivity before and 1 day following in-office and at-
home whitening treatments using different concentrations of
HP and CPs in patients self-reporting mild sensitivity prior
to the treatment. The null hypothesis tested was that the ap-
plication of different concentrations of HP and CPs had no
effect on both tooth sensitivity increase and whitening re-
sults.

Materials and methods

Sample

The study was performed upon the approval from the
Ethics Committee of the School of Dental Medicine Uni-
versity of Zagreb. All participants were provided with a pa-
tient information sheet and were required to sign informed
consent forms.

In order to determine the sample size, the Univariate
Analysis of Variance was performed as a pilot on 10 subjects
who had undergone whitening procedures using 40% HP,
16% CP and 10% CB, respectively. Color differences (AE)
were calculated with p value set to <=01. With the effect size
produced of 0.55 in this sample size, there was 99% chance
to detect the difference in dE values (between different con-
centrations of whitening agents). Upon these results, we have
decided to double the sample size aiming to achieve a total of
60 participants in the study. Participants were recruited from
the group of postgraduate students of School of Dental Med-
icine. After pre investigation and post investigation, the ex-
clusion criteria were determined and the final number of par-
ticipants was set of on 60, and it was partially randomized in
the group which reported higher pain threshold. Finally, 41
women and 19 men (mean 27.5 and 34.5 years; respective-
ly), using the inclusion and exclusion criteria and tooth sen-
sitivity self-assessment as described in Table 1 and Figure 1 (5
excluded upon the criteria and 2 upon tooth sensitivity self-
assessment) were selected.

Dropouts (2 participants were excluded due to the fail-
ures during the at-home whitening procedure) were replaced
with new participants to achieve desired power of the statis-

Osjetljivost zuba poslije izbjeljivanja

vanja kod kuée su krace vrijeme provedeno u stomatoloskoj
ordinaciji, jednostavnost koriStenja, slabija iritacija gingive i
manja osjetljivost zuba (10). Proizvodaci obi¢no u sredstva za
izbjeljivanje kod kuée ugraduju fluoride i desenzibiliziraju¢e
proizvode, poput kalijeva nitrata, koji smanjuju osjetljivost
zuba OZ (11). § druge strane, tehnika izbjeljivanja zuba u or-
dinaciji zahtijeva mnogo ve¢u koncentraciju HP-a (15 — 40
%), no rezultati se brze postizu i vidljivi su ve¢ nakon jednog
posjeta (12). Unato¢ prednosti kao $to je postizanje brzih re-
zultata, glavni nedostatci te metode su vise vremena provede-
nog u stomatoloskoj ordinaciji, iritacija gingive i ve¢i rizik od
preosjetljivosti zuba (13). Veca koncentracija HP-a povecava
aktivaciju upalnih receptora u pulpnoj komori i izaziva osjet-
ljivost zuba (14). Neki su proizvodaci ukljucili i fluoridne ili
desenzibilizirajuée proizvode u formulu gela za izbjeljivanje u
ordinaciji kako bi smanjili osjetljivost (4).

U mnogim istraZivanjima ve¢ je dokazan odredeni stu-
panj OZ-a poslije razlicitih postupaka izbjeljivanja proizvo-
dima koji sadrzavaju razli¢ite koncentracije HP-a ili CP-a (15
-20).

Cilj ove randomizirane klinicke studije bio je usporedi-
ti osjetljivost zuba prije postupka izbjeljivanja u ordinaciji
ili kod kuce te dan poslije koristenja razlicitih koncentracija
HP-a i CP-a kod pacijenata koji su sami prijavili blagu osjet-
ljivost prije lijecenja. Testirana nulta hipoteza glasila je da pri-
mjena razli¢itih koncentracija HP-a i CP-a ne utjece na pove-
¢anu osjetljivost zuba i rezultate izbjeljivanja.

Materijal i metode
Uzorak

Istrazivanje je odobrilo Eticko povjerenstvo Stomatolos-
kog fakulteta Sveucilista u Zagrebu. Svi sudionici potpisali su
informirani pristanak.

Da bi se odredila veli¢ina uzorka, provedeno je pilot-istra-
zivanje na 10 ispitanika kojima je obavljen postupak izbjelji-
vanja 40-postotnim HP-om te 16-postotnim i 10-postotnim
CP-om univarijantnom analizom varijance. Izracunate su ra-
zlike u boji (AE) s p vrijedno$éu postavljenom na <= 01. i ve-
li¢cinom ucinka od 0,55 te je u tom uzorku postojala 99-po-
stotna moguénost za otkrivanje razlike u vrijednostima AE
(izmedu razlicitih koncentracija sredstava za izbjeljivanje).
Nakon tih rezultata odlu¢eno je za potrebe istrazivanja ud-
vostruditi veli¢inu uzorka na ukupno 60 sudionika. Svi su bi-
li odabrani medu poslijediplomskim studentima Stomatolos-
kog fakulteta, a na osnovi kriterija za isklju¢enje konacan broj
sudionika bio je 60, te je djelomi¢no randomiziran u skupini
koja je prijavila visi prag boli. Na kraju je u ispitivanju sudje-
lovalo 19 muskaraca i 41 Zena (prosje¢no 27,5 i 34,5 godi-
na), a odabrani su na temelju kriterija za uklju¢ivanje i isklju-
¢ivanje te samoprocjene osjetljivosti zuba opisane u tablici. 1.
islici 1. (5 ispitanika iskljuceno je prema kriterijima, a 2 pre-
ma samoosjetljivosti zuba).

Ispitanici koji su iskljuceni iz studije (2 sudionika zbog
pogresaka tijekom postupka izbjeljivanja kod kuée) zamije-
njeni su novima zbog statisti¢cke analize. Svi su Zeljeli pro-
mijeniti boju zuba iz kozmetic¢kih razloga. Kod 50 % su-
dionika pocetna boja bila je Al, a kod drugih 50 % A2 ili

tamnija.
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tical analysis. All the participants wanted to change the col-
or of their teeth for cosmetic reasons. In 50% of the partici-
pants the initial color was A1, and in 50% A2 or even darker.

SKUPINA n=67

INITIAL GROUP/POCETNA

If excluded/ako je izbacen + 1

'

[ Exclusion/Izbaceni n = 5 ]

!

TOOTH SENSITIVITY SELF-ASSESMENT GROUP/SKUPINA U KOJOJ JE PACIJENT SAM PROCIJENIO OSJETUIVOST
ZUBA n=62

!

[ Exclusion/Izbaéeni n =2 ]

!

STUDY GROUP/ISPITIVANA SKUPINA n=60

i

[ Patients' tooth sensitivity score report/Paciientova ociena osietliivosti zuba

T

Others/Ostali
n=40

|

| RANDOMIZATION/RANDOMIZACA |

—— .

Group 1 (lowest scores)/Skupina 1
(najnize ocjene) n=20

Group 2/Skupina 2

n=20

Group 3/Skupina 3

n=20

T

Measurement/Mjerenje to

Group 1/Skupina 1 Group 2/Skupina 2
40% HP (in-office/u ordinaciji) 16% CP (at-home/kod kuce)

Group 3/Skupina 3

10% CP (at-home/kod kuce)

DROP

Measurement/Mjerenje t;

Table1  Criteria used in this study.
Tablica 1. Kriteriji koridteni u ovom istrazivanju

Inclusion criteria ® Kriteriji ukljucivanja

adult (18-70 years) ¢ odrasla osoba (18 — 70 godina)

Exclusion criteria ® Kriteriji

OUT/I1ZBACENI

Tooth Sensitivity .

Figure 1 Clinical study design
flow chart.

Slika 1. Dijagram tijeka
klinickog istraZivanja

currently undergoing treatment for caries, gingivitis, or periodontitis, or having
undergone or currently undergoing orthodontic treatment ® trenuta¢no se obavljaju

restaurativni, endodonstki, parodontni ili ortodontski postupci

minimum of 20 natural teeth, including incisors and canines
in both arches ¢ minimalno 20 prirodnih zuba, uklju¢uju¢i
sjekutiée i o¢njake u oba luka

structural alteration of tooth structure, or alternation of oral mucosa ® promjene u

strukturi zuba ili na oralnoj sluznici

willing to sign consent form ¢ spremni potpisati informativni
pristanak

medical condition that the investigator believed might compromise the study or the
individual’s safety ® zdravstveno stanje za koje se pretpostavlja da bi moglo ugroziti studiju

ili sigurnost pojedinca

willing to change the color of their teeth for cosmetic reasons
* spremni promijeniti boju zuba iz kozmetickih razloga

existing dental restorations in teeth to be whitened * postoje¢e zubne nadoknade na

zubima koje treba izbijeliti

willing to return for post whitening evaluation  spremni
vratiti se na procjenu izbjeljivanja nakon toga postupka

use of tobacco products during previous 30 days ¢ koristenje duhanskih proizvoda

posljednjih 30 dana

good oral hygiene  dobra oralna higijena

pregnant or breast-feeding women ¢ trudnice ili dojilje

no caries on teeth to be whitened * nema karijesa na zubima
za izbjeljivanje

tetracycline-stained teeth or fluorosis * tetraciklinska obojenja ili fluoroze
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Participants’ randomization upon tooth sensitivity
assessment

After the exclusion of additional 5 participants from the
initial group who did not meet the inclusion criteria, the par-
ticipants were asked to self-assess any noticeable, short-term,
transient and sporadic tooth sensitivity experienced in the
past year on a Numerical Rating Scale (NRC) circling the
number between 0 and 10, wherein 0 represented no pain
and 10 represented the worst pain ever possible (21). Further
two participants did not report any pain, and were therefore
excluded from the further studies (Figure 1).

Based on the obtained results, 20 patients with the low-
est scores were included in 40% HP in-office whitening treat-
ment group. The rest of them were randomly distributed to
one of two at-home whitening treatment groups (16% and
10% CP)(Figure 1).

One day following whitening treatment, the participants
were asked to score possible occurrence of the previously de-
scribed pain using the same NRC scale.

Positioning jig

The teeth of the participants were professionally cleaned
(Proxyt RDA 36; Ivoclar Vivadent, Schaan, Liechtenstein).
One alginate (Hydrogum® 5, Zhermack, Badia Polesine
(RO), Italy) impression of the maxillary arch was made, and
a stone model (Fuji rock EP Classic line; GC, Tokyo, Japan)
was produced to fabricate a modified form of whitening tray,
1-mm-thick thermoplastic tray material and thermoforming
unit (Erkodent, Pfalzgrafenweiler, Germany), to make a po-
sitioning jig to ensure the placement of the tip of the spectro-
photometer in the same position at every color measurement
(at baseline, and 7 days following the treatment). An impres-
sion of the tip of the probe of the device was made and a cast
was fabricated. The spectrophotometer probe cast was used
as a stamp guide to mark the whitening tray. The facial mid-
dle-third of the maxillary teeth was marked with the spec-
trophotometer tip cast. The facial marks were cut, leaving
an opening for the placement of the s probe. Prior to color
measurement, the custom jig was positioned in the patient’s
mouth, and the probe was positioned into the jig opening.
The subjects were asked to brush their teeth at least twice a
day in order to maintain high level of oral hygiene.

In-office whitening treatment

Twenty participants chosen for in-office whitening treat-
ment in this study were chairside treated with 40% HP
(Opalescence Boost: PF 40, Ultradent, USA). Prior to treat-
ment, protective lip cream, and a light-cured resin barrier
Opal Dam (Ultradent, South Jordan, UT, USA) for gingival
protection were applied (included in the kit). To prevent sa-
liva from flowing through embrasures of anterior teeth, a sa-
liva ejector and cotton rolls were used in the sublingual re-
gion. An expanded lip retractor was used to protect the lips.
An Ultradent IsoBlock (Ultradent, South Jordan, UT, USA)
was used to keep the tongue in a safe position. For Opal-
escence Boost PF, the activator was mixed into the whiten-
ing agent using an adequate syringe. The mixture was then
applied, 1-2 mm thick, to buccal surfaces of the teeth (ca-
nine to canine) of the maxillary arch. It remained there for

Osjetljivost zuba poslije izbjeljivanja

Randomizacija sudionika nakon procjene osjetljivosti
zuba

Nakon iskljuenja pet sudionika iz pocetne skupine ko-
ji nisu zadovoljili kriterije, ostali su zamoljeni da sami proci-
jene sve uocljive, kratkorocne, prolazne i povremene osjetlji-
vosti zuba unatrag godinu dana i da je ozna¢e na numerickoj
ljestvici (NRC) izmedu 0 i 10, gdje 0 ne oznacuje bol, a 10 je
najve¢a moguca bol (21). Dva sudionika nisu prijavila nika-
kvu bol pa su iskljuceni (slika 1.).

Na temelju dobivenih rezultata 20 pacijenata s najnizim
rezultatima ukljuceno je u skupinu za izbjeljivanje u ordina-
ciji 40-postotnim HP-om. Ostali su nasumi¢no rasporedeni
u jednu od dviju skupina za postupak kod kuée (16-postotni
i 10-postotni CP) (slika 1.).

Prvi dan poslije postupka izbjeljivanja sudionici su zamo-
ljeni da ocijene mogucu pojavu opisane boli s pomocu iste

NRC ljestvice.

Zig za pozicioniranje

Sudionicima su zubi profesionalno o¢iséeni (Proxyt RDA
36; Ivoclar Vivadent, Schaan, Liechtenstein). Uzet je jedan al-
ginatni (Hydrogum® 5, Zhermack, Badia Polesine (RO), Ita-
lija) otisak maksilarnoga luka te je izliven sadreni model (Fuji
rock EP Classic linija; GC, Tokio, Japan) za izradu modifici-
rane udlage za izbjeljivanje zuba od termoplasti¢cnoga materi-
jala debljine 1 mm i uredajem (Erkodent, Pfalzgrafenweiler,
Njemacka) da bi se napravila $ablona za pozicioniranje, tj. da
bi se osiguralo postavljanje vrha spektrofotometra u jednaki
polozaj pri svakom mjerenju boje (na pocetku i 7 dana na-
kon tretmana). Uzet je otisak vrha sonde spektrofotometra i
on je izliven. Taj vrsak koristen je kao vodi¢ za Zigove za ozna-
¢ivanje udlage za izbjeljivanje. Srednja tre¢ina vestibularane
poviine zuba oznacena je tim vrskom. Oznake su izrezane i
ostavljen je samo otvor za postavljanje spektrofotometra. Pri-
je mjerenja boje prilagodena termoplasti¢na udlaga stavljena
je u usta pacijenta, a spektrofotometar je postavljen u otvo-
re. Ispitanici su zamoljeni da peru zube najmanje dva puta na
dan kako bi odrzali visoku razinu oralne higjjene.

Tretman izbjeljivanja u ordinaciji

Dvadeset sudionika odabranih za izbjeljivanje u ordina-
ciji bili su tretirani 40-postotnim HP-om (Opalescence Bo-
ost: PF 40, Ultradent, SAD). Prije postupka primijenjena je
zadtitna krema za usne i svjetlosnopolimerizirajuca barijera
OpalDam (Ultradent, South Jordan, UT, SAD) za zastitu
gingive (uklju¢ena u komplet). Kako bi se sprijecilo istjeca-
nje sline kroz brazde prednjih zuba, u podjezi¢noj regiji ko-
riteni su sisaljka i stani¢evina. Usta su bila zasti¢ena retrak-
torom za usne. Da bi jezik bio u sigurnom polozaju, koristen
je Ultradent IsoBlock (Ultradent, South Jordan, UT, USA).
Za Opalescence Boost PE, aktivator je odgovaraju¢om $trealj-
kom umijesan u sredstvo za izbjeljivanje. Zatim je 1 do 2 mm
smjese tri puta po 20 minuta naneseno na vestibularne povr-
Sine zuba maksilarnoga luka (od o¢njaka do oc¢njaka). Tije-
kom procesa nisu koristene svjetiljke. Sredstvo je svaki put




284

Piknjac et al.

twenty minutes. There were three applications. No heat or
special lamps were used to complete the process. The agent
was removed using suction and gauze only for a new applica-
tion. After the third, last, application, the teeth were rinsed
with water and the gingival isolation and lip retractor were re-
moved. Both the participants and the dentist wore protective
glasses during the treatment.

At-home whitening treatment

In participants chosen for one of two at-home whiten-
ing treatments in this study (40 of them) maxillary and man-
dibular alginate impressions were made (Aroma fine plus fast
set, GC, Tokyo, Japan), and stone casts were poured (Fuji
rock EP Classic line, GC, Tokyo, Japan). The custom whiten-
ing trays were then made by using a 1-mm-thick thermoplas-
tic tray material and thermoforming unit (Erkodent, Pfalz-
grafenweiler, Germany). All excess was trimmed just short
of the gingival margin. The participants were than random-
ly divided in two groups of 20 and each group was delivered
with different concentration of CP (Opalescence PF 16%
and 10%, Ultradent, South Jordan, UT, USA). They were in-
structed to use their custom trays with the whitening gel for
14 consecutive nights, for at least six hours per night.

Instrumental color measurement

Instrumental color measurement was performed on six
maxillary anterior teeth before whitening (baseline—t) and
1 day following whitening treatment (t,). The VITA Easys-
hade Advance 4.0° (VITA Zahnfabrik, Bad Sackingen, Ger-
many) spectrophotometer was used and calibrated accord-
ing to the manufacturer’s instructions, with the operating
mode set to single shade measurement. To provide accu-
rate repositioning of the spectrophotometer probe and mea-
surement of the middle third of the labial tooth surface over
time, a custom positioning jig was made for each participant,
as described in the previous chapter. The spectrophotome-
ter measured the tooth shades based on the CIE L*a*b* col-
or notation system. CIE L*a*b* (AE ) color differences were
calculated using formula:

AE = /(L — L1)? + (a3 — a1)? + (b5 — b)? (22).

Repeatability, accuracy and reliability of this device has
already been tested (23, 24).

Statistical analysis
Data were statistically analyzed using statistical program

SPSS 19.0 (SPSS, Chicago, IL, USA).

Normality of distribution was evaluated using the Saphi-
ro-Wilk test and by inspection of data distribution graphs.
Data were not normally distributed for variables about tooth
sensitivity (P<0.05) with the exception of the tooth sensitiv-
ity variable assessed 1 day after the whitening treatment us-
ing 40% HP (P>0.05), and they were normal for color mea-
surements (>0.05).

Marginal homogeneity was performed to test the difference
between patients’ assessments of tooth sensitivity within each
whitening treatment before and 1 day after it. The Kruskal-
Wallis test was used to determine whether there were any dif-
ferences in patients’ tooth sensitivity assessments between three

Tooth Sensitivity .

uklonjeno usisavanjem i gazom. Nakon trece, posljednje pri-
mjene, zubi su isprani vodom i uklonjeni su gingivna izola-
cija i retraktor. Ispitanici i doktor dentalne medicine imali su
tijekom postupka zastitne naocale.

Tretman izbjeljivanja kod kuce

Sudionicima odabranima za jedan od dvaju tretmana za
izbjeljivanje kod kuce (njih 40) uzeti su alginatom otisci gor-
nje i donje Celjusti (Aroma fine plus fast set, GC, Tokio, Ja-
pan) te su izliveni sadreni modeli (Fuji rock EP Klasi¢na li-
nija, GC, Tokio, Japan). Prilagodene udlage za izbjeljivanje
izradene su na uredaju (Erkodent, Pfalzgrafenweiler, Nje-
macka) od termoplasti¢nog materijala debljine 1 mm. Sav vi-
sak termoplasti¢nog materijala iznad ruba gingive izrezan je
i uklonjen. Sudionici su zatim nasumicno podijeljeni u dvi-
je skupine od po 20 i svakoj je dana druk¢ija koncentracija
CP-a (Opalescence PF 16 % i 10 %, Ultradent, South Jor-
dan, UT, SAD). Dobili su upute da svaku no¢ tijekom 14 no-
¢i najmanje 6 sati nose individualne udlage s gelom za izbje-
ljivanje.

Instrumentalno mjerenje boje

Instrumentalno mjerenje boje obavljeno je na Sest pred-
njih zuba gornje Celjusti prije izbjeljivanja (pocetno stanje —
t0) i dan poslije toga postupka (t1). Spektrofotometar VITA
Easyshade Advance 4.0° (VITA Zahnfabrik, Bad Sackingen,
Njemacka) koristen je i kalibriran prema uputama proizvo-
daca, a nacin rada postavljen je na jednokratno mjerenje bo-
je zuba. Kako bi se omogudilo to¢no postavljanje spektro-
fotometara i mjerenje srednje trecine vestibularne povrsine
zuba tijekom vremena, za svakog je sudionika napravljena
prilagodena udlaga za pozicioniranje kako je ve¢ opisano.
Spektrofotometrom je izmjerena boja zuba na temelju CIE
L*a*b*sustava za oznacavanje boja. CIE L*a*b*(AEab) razlike

u boji izratunate su s pomoc¢u formule:
AEj, = (L3 — Li)?* + (a5 — ai)? + (B ~ b7)? (22)

Ponovljivost, to¢nost i pouzdanost toga uredaja ve¢ je is-

pitana i dokazana (23, 24).

Statisti¢ka analiza
Podatci su statisticki analizirani u programu SPSS 19.0

(SPSS, Chicago, IL, SAD).

Normalnost distribucije procijenjena je Saphiro-Wilko-
vim testom i pregledom grafikona distribucije podataka. Kod
osjetljivosti zuba sve varijable, osim one procijenjene dan po-
slije zavrSenoga intenzivnog izbjeljivanja 40-postotnim HP-
om (p > 0,05), nisu bile normalno distribuirane (p <0,05), a
varijable mjerenja boje normalno su distribuirane (p > 0,05).

Marginalna homogenost provedena je da bi se ispitala ra-
zlika izmedu sudionikove procjene osjetljivosti zuba tijekom
svakog tretmana za izbjeljivanje prije i dan poslije. Kruskal-
Wallisov test upotrijebljen je za utvrdivanje razlike u ispita-
nikovim procjenama osjetljivosti zuba izmedu triju razli¢itih
postupaka izbjeljivanja prije i dan poslije, te Mann Whit-



. Piknjac i sur.

different whitening treatments before and 1 day after it, and the
Mann Whitney tests for post hoc corrections to conduct paired
comparison between these three whitening treatment groups.

One-way ANOVA was used to test the differences be-
tween three different mean AE values and Bonferroni cor-
rected post hoc tests (paired t tests) were used to find the
differences within three different AE values. The level of sig-
nificance was set to 0.05 (5%).

Results

The distribution of patients’ assessment of tooth sensitivi-
ty before and 1 day following three different whitening treat-
ment was found not to be normal in majority of the variables
(P<0.05)(Figure 2; Table 1). Both Skewness and Kurtosis val-
ues in patients estimated scores indicated of a mild asymme-
try from the bell curve, with a slight shift towards left (lower
scores) and the lower peeks compared to normal distribution
(Figure 2). The only variable with normal distribution was
the patients’ assessment of tooth sensitivity 1 day after the
whitening treatment using 40% HP (P>0.05)(Figure 2; Table
1). Therefore, non-parametric statistical tests were conducted
in the further analysis.

The results of the marginal homogeneity tests revealed a
statistically significant difference within scores related to sen-
sitivity of their teeth given by patients before and 1 day fol-
lowing whitening treatments using 40% HP, 16% CP and
10% CP (2=0.000, 0.000 and 0.008, respectively)(Figure 3).
The patients’ scores 1 day following each of the treatments
were significantly higher compared to baseline scores (Figure
3)( P<0.05). Mean values at the baseline and 1 day after the
whitening treatment using 40% HP were 1.4 and 6.2, using
16% CP 1.9 and 3.0, and after 10% CP 1.7 and 2.2, respec-
tively (Figure 3; Table 2)( P<0.05).

At the same time, baseline scores in all three different
whitening treatment groups did not differ and the Kruskal-
Wiallis test revealed only small differences in mean ranks be-
tween them (Table 3; P>0.05). On the other hand, scores as-
sessed 1 day following treatments significantly differed, with
highest mean ranks for 40% HP in-office whitening treat-
ment and lowest mean ranks for 10% CP at-home whitening
treatment (Table 3; P<0.05). Using the Mann-Whitney test
for post hoc correction with the significance set to P=0.016
(P=0.05/n of groups), this difference was confirmed to be
significant only between scores for 40% HP and 10% CP
whitening treatments.

The distribution of mean AE values in three different
whitening treatment groups was normal (Table 4)(>0.05).
One-way ANOVA test confirmed the presence of statistical-
ly significant differences between mean AE | values. In 40%
HP in-office whitening treatment, the mean color change
was 3.3 and in both 16% CP as well as 10% CP at-home
it was the same, 2.0, respectively. The Bonferroni corrected
post hoc test revealed the difference was significant between
in-office and each of at-home whitening treatment groups
(P=0.026 and P=0.03, respectively), and no significant dif-
ference between two at-home whitening treatment groups
(P>0.05) was found.

Osjetljivost zuba poslije izbjeljivanja

neyjev test za post hoc korekciju i uzajamnu parnu uspored-
bu kategorija unutar razli¢itih skupina izbjeljivanja.

Takoder je koristena jednosmjerna ANOVA za ispitiva-
nje razlika u srednjim vrijednostima AE u trima razlicitim
postupcima izbjeljivanja te Bonferronijev post hoc test (t test
za parne uzorke) da bi se ispitale razlike unutar triju razlici-
tih postupaka izbjeljivanja. Razina znacajnosti postavljena je

na 0,05 (5 %).

Rezultati

Utvrdeno je da raspodjela procjene osjetljivosti zuba is-
pitanika prije izbjeljivanja i dan poslije dovr$enih postupa-
ka, u vedini varijabli nije bila normalno distribuirana (P <
0,05) (slika 2., tablica 1.). Vrijednosti koeficijenta asimetrije
i koeficijenta spljostenosti kod dobivenih rezultata ispitanika
upucuju na blagu asimetriju u odnosu prema krivulji zvona,
s blagim pomakom ulijevo (niZe vrijednosti) i nizim razina-
ma negoli u normalnoj raspodjeli (slika 2.). Jedina varijabla
s normalnom raspodjelom bila je procjena osjetljivosti zuba
ispitanika jedan dan poslije tretmana izbjeljivanja 40-postot-
nim HP-om (P > 0,05) (slika 2., tablica 1.). Zato su u dalj-
njoj analizi provedena neparametrijska statisticka ispitivanja.

Rezultati ispitivanja marginalne homogenosti dokaza-
li su statisticki znacajnu razliku unutar procjena osjetljivosti
zuba kod ispitanika prije i dan poslije tretmana izbjeljivanja
40-postotnim HP-om, te 16-postotnim i 10-postotnim CP-
om (P = 0,000, 0,000 i 0,008) (slika 3.). Rezultati ispitanika
dan poslije svakog tretmana bili su znatno vi$i u usporedbi s
pocetnim rezultatima (slika 3) (P < 0,05). Prosje¢ne vrijedno-
sti na pocetku i dan poslije tretmana izbjeljivanja 40-postot-
nim HPP-om bile su 1,4 i 6,2, poslije koristenja 16-postot-
noga CP-a 1,9 i 3,0 te poslije upotrebe 10-postotnoga CP-a
1,7 12,2, respektivno (slika 3., tablica 2.) (P < 0,05).

Istodobno se nisu razlikovali pocetni rezultati u svim tri-
ma razli¢itim skupinama za izbjeljivanje, a Kruskal-Wallisov
test otkrio je medu njima samo male razlike u srednjim ran-
kovima (tablica 3., P > 0,05). S druge strane, rezultati koji
su procijenjeni dan nakon tretmana znatno su se razlikova-
li, s najvisim prosje¢nim rankom za izbjeljivanje u ordinaciji
40-postotnim HP-om i najnizim srednjim rankom za izbje-
ljivanje kod kuée 10-postotnim CP-om (tablica 3., P < 0,05).
Koristenjem Mann-Whitneyjeva testa za post hoc korekci-
ju sa znacajnoscu postavljenom na P = 0,016 (P = 0,05/broj
skupina) ta je razlika bila znacajna samo izmedu postupka
izbjeljivanja 40-postotnim HP-om i 10-postotnim CP-om.

Distribucija srednjih vrijednosti AEab u trima razlici-
tim skupinama za izbjeljivanje bila je normalna (tablica 4.)
(P> 0,05). Jednosmjerna ANOVA potvrdila je statisticki zna-
¢ajne razlike izmedu srednjih vrijednosti AEab. U postup-
ku izbjeljivanja 40-postotnim HP-om u ordinaciji srednja
promjena boje iznosila je 3,3, a pri uporabi 16-postotnoga
i 10-postotnoga CP-a iznosila je 2,0. Bonferronijev post hoc
test pokazao je da statisticki znacajna razliku u boji postoji iz-
medu skupine kojoj su zubi izbjeljivani u ordinaciji i kod obi-
ju skupina koje su postupak obavljale kod kuée (P = 0,026;
P =0,03). listodobno nije bilo statisticki znacajne razlike iz-
medu dviju skupina koje su razli¢itim postotcima CP-a (P >
0,05) izbjeljivale zube kod kuce.
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Figure 2 Histograms presenting deviation from normal distribution of data collected in this study.
Slika 2. Histogram odstupanja podataka prikupljenih u istrazivanju od normalne distribucije

3,0
Figure 3 Mean values of the tooth sensitivity scores at the baseline

w0 = and 1 day following whitening treatments using different
10 concentration of HP and CP.
Slika 3. Srednje vrijednosti osjetljivosti zuba prije dovrenih
o0 0 " postupaka izbjeljivanja razli¢itim koncentracijama HP-a i CP-a
——HP40% =——=CP 16% CP10% idan poslije

Table2  Patients’ assessment of tooth sensitivity before and 1 day following three different whitening treatments and P values (p<0.05
indicating not normal distribution)

Tablica 2. Pacijentova procjena osjetljivosti zuba prije i dan poslije koristenja triju razli¢itih postupaka izbjeljivanja i P vrijednosti (p < 0,05 je
normalna distribucija)

Median ® Skewness Kurtosis p
Medijan Iskrivljenost
40% LIP before ¢ prij(? 1.5 -0.081 -1.043 0.011
1 day following the treatment * 1 dan nakon zahvata 6.0 -0.642 0.407 0.203 NS
16% CP before prl]e' 2.0 0.257 -1.043 0.001
1 day following the treatment * 1 dan nakon zahvata 3.0 0.098 -1.518 0.001
10% CP before ¢ prije 2.0 -0.214 -0.595 0.023
’ 1 day following the treatment 1 dan nakon zahvata 2.0 0.036 -0.589 0.014

Table 3  Significance of the differences in patients’ assessment of tooth sensitivity using different concentrations of HP and CP before and 1
day following the treatment
Tablica 3. Znacajnost razlika u pacijentovoj procjeni osjetljivosti zuba nakon upotrebe razli¢itih koncentracija HP-a i CP-a prije i dan poslije

postupka
Rank ¢ Rang .G dfess P

40% HP 25.88

before * prije 16% CP 33.95 2.550 2 0.259
10% CP 31.65
40% HP 48.38

1 day following the treatment * 1 dan nakon zahvata 16% CP 25.88 35.193 2 0.000
10% CP 17.25

df ¢ ss — degree of freedom ¢ stupnjevi slobode
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Osjetljivost zuba poslije izbjeljivanja

Significance of the differences in tooth color changes (AEab) using different concentrations of HP and CP

Faﬂl;:?c: 4. Znacajnost razlike u promjeni boje zuba (AEab) pri primjeni razli¢itih koncentracija HP-a i CP-a
Mean value SD
Srednja vrijednost
40% HP 3.3 1.88
16% CP 2.0 1.46
10% CP 2.0 0.87

df * ss — degree of freedom ¢ stupnjevi slobode

Discussion

The null hypothesis was rejected as the application of dif-
ferent concentrations of HP and CPs using different tech-
niques had significant effect on both tooth sensitivity increase
and whitening results. The patients’ scores of tooth sensitivity
significantly increased following each of the treatments (Fig-
ures 2 and 3;Table 2)(P<0.05). At the baseline, all of them
reported a very low level of initial tooth sensitivity and there
was no statistically significant difference between them (Ta-
ble 3)(p>0.05). The highest increase in tooth sensitivity fol-
lowing the whitening treatment was recorded in in-office
procedure using the highest concentration of HP agent (40%
HP; Table 3)(P<0.05). In this particular group, the partici-
pants reported their initial tooth sensitivity on NRC scale as
slight pain (mean value was 1.4), but 1 day after the treat-
ment it was moderate (mean value was 6.1). This was the on-
ly group whose final score shifted the threshold of mild sen-
sitivity to moderate, which was expected since it had already
been proven that higher concentrations of HP caused high-
er tooth sensitivity (25). In order to avoid the onset of severe
pain and patients’ suffering during the research, we have de-
cided to assign to this group those participants who initial-
ly (at the baseline) reported the lowest level of the sensitivi-
ty (Figure 1). A significant increase in sensitivity in these two
groups of at-home whitening treatments after the procedure
was recorded too, but it was smaller and it remained within
the range of (Figures 2 and 3)(P<0.05). These results are in
agreement with other studies confirming tooth sensitivity af-
ter et-home whitening to be mild (15,16) and after in-office
whitening to be moderate (17,18,) but in some cases even se-
vere to that level that patients decided to abandon the proce-
dure (19). Jorgensen et al. reported mild tooth sensitivity to
be expected in about one-half of patients who undertake at-
home whitening treatment using 16% CP, 10% of patients to
experience moderate sensitivity, and 4% to experience severe
sensitivity for one to two weeks (26). Kihn et al. reported no
significant difference in sensitivity of the teeth in the 10% CP
and 15% CP groups at the end of the study period and the
same was confirmed in our study too (27).

Generally, when it comes to analyzing research in the field
of dental whitening it is difficult to compare the results due
to different concentrations of materials used, different pro-
tocols and techniques implemented and inconsistent mon-
itoring periods in research. The same is true for our study.
Usually, the researchers ask patients to assess tooth sensitiv-
ity following the whitening treatment considering it exclud-
ed upon exclusion criteria, but the authors of this study find
it almost impossible for participants never to experience any

F df e ss P
4.853 2 0.011
Rasprava

Nulta je hipoteza odbacena jer je primjena razlicitih kon-
centracija HP-a i CP-a s razlicitim tehnikama znacajno utje-
cala na povecanje osjetljivosti zuba i na rezultate izbjeljivanja.
Osjetljivost zuba pacijentima znacajno se povecala nakon sva-
kog postupka izbjeljivanja (slike 2. i 3., tablica 2.) (P < 0,05).
Na pocetku su svi prijavili vrlo nisku razinu pocetne osjetlji-
vosti zuba i nije bilo statisticki znacajne razlike medu njima
(tablica 3.) (p > 0,05). Najve¢i porast osjetljivosti nakon po-
stupka izbjeljivanja zabiljezen je u ordinaciji poslije koriste-
nja najvece koncentracije HP-a (40 %, tablica 3.) (P < 0,05).
U toj su skupini sudionici prijavili pocetnu osjetljivost zuba
na NRC ljestvici kao blagu bol (srednja vrijednost iznosila je
1,4), ali dan poslije postupka bila je umjerena (srednja vri-
jednost iznosila je 6,1). Radilo se o jednoj skupini ¢iji se prag
blage osjetljivosti povisio u umjerenu, $to je bilo i o¢ekivano
jer je ve¢ dokazano da vece koncentracije HP-a uzrokuju ve-
¢u osjetljivost zuba (25). Kako bismo izbjegli pojavu jake boli
i patnje ispitanika tijekom istrazivanja, odlu¢ili smo u tu sku-
pinu uvrstiti one ispitanike koji su na pocetku prijavili naj-
nizu razinu osjetljivosti (slika 1.). Poetna razina osjetljivosti
zuba koju su prijavili ispitanici u drugim dvjema skupinama
na pocetnoj se razini takoder nije znacajno razlikovala, ali je
bila nesto visa, no na NRC ljestvici ta se osjetljivost ipak sma-
tra blagom (slika 3.) (P < 0,05). Takoder je zabiljeZen znatan
porast osjetljivosti u tim dvjema navedenim skupinama, ali
bio je manji i ostao je u rasponu blage boli (slike 2.13.) (P <
0,05). Ti su rezultati u skladu s drugim studijama u kojima je
potvrdeno da je osjetljivost zuba nakon izbjeljivanja kod kuce
blaga (15, 16), a nakon postupka u ordinaciji umjerena (17,
18), no u nekim slucajevima ¢ak i do te razine da su ispitani-
ci odludili odustati od daljnjeg sudjelovanja (19). Jorgensen i
suradnici dokazali su da se oéekuje blaga osjetljivost zuba kod
otprilike polovine pacijenata koji se podvrgavaju izbjeljivanju
kod kuée s pomocu 16-postotnoga CP-a, 10 % pacijenata
ima umjerenu osjetljivost, a 4 % jaku osjetljivost tijekom jed-
noga do dva tjedna (26). Kihn i suradnici dokazali su da ne-
ma znacajne razlike u osjetljivosti zuba u skupinama koje su
se koristile 10-postotnim i 15-postotnim CP-om, $to je tako-
der potvrdeno u nasem istrazivanju (27).

Op¢enito, kada je u pitanju usporedba istrazivanja u po-
drudju izbjeljivanja zuba, tesko je usporediti rezultate s drugi-
ma zbog razli¢itih koncentracija koristenih materijala, razli-
¢itih protokola i tehnika te nedosljednih razdoblja praéenja.
Tako je i s nasim istrazivanjem. Obi¢no istrazivadi traze od is-
pitanika da procijene osjetljivost zuba samo poslije tretmana
za izbjeljivanje jer smatraju pojavu boli kriterijem za isklju-
¢ivanje, ali autori ovog istrazivanja isticu da je gotovo nemo-
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type of clinically relatively irrelevant tooth sensitivity, even
in those cases where participants have completely intact and
healthy teeth and gums. In our exclusion/inclusion criteria
(Table 1) we have eliminated those to whom a particular con-
dition in the mouth can clinically cause any type of tooth
sensitivity. Nonetheless, when asked, the participants at the
baseline self-reported a very low but existing level of sensi-
tivity (Figures 1 and 2). We believe our results can contrib-
ute to clinical work upon making decisions about material
and techniques to be used in cases where patients self-report
certain level of sensitivity despite the lack of clinical signs of
sensitivity.

The results of our study confirmed a significant color
change after 40% HP, 16% CP and 10% CP whitening treat-
ments. The color change for in-office treatment significantly
differed from both at-home treatments as it was expected and
already confirmed in other studies (P<0.05). Again, it is dif-
ficult to compare the results due to differences in the assess-
ment conducted immediately, one or two days, week or two
following the treatment. Compared with the results of Ma-
tis et al. study, which compared several different whitening
studies, the AE, for in-office treatment in our study match-
es theirs regarding a week after the procedure (28). Howev-
er, our at-home whitening AE, for both CP concentrations
was significantly lower than their AE , (28). One of the rea-
sons probably lies in the fact that they evaluated 25 different
whitening products in total, and we included in our research
relatively younger participants with relatively lighter teeth at
the baseline. Although somewhat lower, AE, values for in-
office whitening treatment in our study were above both the
50:50% perceptibility threshold (PT) and 50:50% accept-
ability threshold (AT) (AT = 2.7, PT = 1.2), and AE | values
for two different ac-home whitening treatments were above
the 50:50% perceptibility threshold (PT) in dentistry prov-
ing that the procedures were successful (29).

As already mentioned, higher concentrations of HP and
CP have been strongly related to higher incidence of post
treatment (28). Therefore, to get faster results with less tooth
sensitivity, some authors proposed the combined whitening
technique consisting of a single in-office whitening session us-
ing lower concentrations of HP, followed by at-home whiten-
ing. Some studies reported that a combination of techniques
has reduced the risk of tooth sensitivity and gum irritation,
thus achieving good results in tooth whitening (30-34). This
technique is specially recommended within the EU countries
because of the special EU Directive recommending the usage
of lower concentrations of HP for in-office whitening treat-
ments (35). It has to be mentioned that this study was con-
ducted out of EU and it is not under their jurisdiction; there-
fore we were allowed to use high concentrations of HP to
prove that such a concentration particularly causes the high-
est level of tooth sensitivity, is therefore not recommended
for the patients reporting low level of tooth sensitivity before
the treatment.

The limitation of this study is a relatively young sample
with participants having lighter teeth. Our further study will
expand the sample size and include those with darker teeth.

Tooth Sensitivity .

guce da ispitanici uopée ne dozive bilo koju vrstu klinicki
razmjerno nevazne osjetljivosti zuba, ¢ak ako imaju potpu-
no intaktne i zdrave zube i desni. U nasim kriterijima za is-
klju¢enje/ukljucenje (tablica 1.) eliminirali smo one kojima
odredeno stanje u ustima moze klinicki prouzrociti bilo ko-
ju vrstu osjetljivosti zuba, no unato¢ tomu ispitanici su sami
izvijestili o vrlo niskoj pocetnoj razini osjetljivosti (slike 1. i
2.). Pretpostavljamo da nasi rezultati mogu u klini¢ckome ra-
du pomodi pri donosenju odluka o materijalu i tehnikama
koje ¢e se koristiti u slucaju kada pacijenti sami prijave odre-
denu razinu osjetljivosti, unato¢ nedostatku njezinih klini¢-
kih znakova.

Rezultati naseg istrazivanja potvrdili su znacajnu promje-
nu boje nakon tretmana izbjeljivanja 40-postotnim HP-om
te 16-postotnim i 10-postotnim CP-om. Promjena boje u
procesu izbjeljivanja u ordinaciji znacajno se razlikovala od
oba tretmana kod kuée — to se i oéekivalo i ve¢ potvrdilo u
drugim istrazivanjima (P < 0,05). Ponovno je tesko usporedi-
ti rezultate zbog razlika u procjeni provedenoj odmah, zatim
jedan ili dva dana, te tjedan ili dva poslije postupka izbjeljiva-
nja. Usporedba rezultata u istrazivanju Matisa i suradnika ko-
ji su usporedivali razlicita istrazivanja o promjeni boje AEab
poslije intenzivnog izbjeljivanja, pokazala je da se nasi rezul-
tati podudaraju s njihovima izmjerenima tjedan dana poslije
postupka (28). No, u nasem istrazivanju izbjeljivanja kod ku-
¢e i AEab za obje koncentracije CP-a bio je znacajno nizi od
njihova AEab (28). Jedan od razloga jest u ¢injenici da su se
oni koristili s ukupno 25 razlicitih proizvoda za izbjeljivanje
i zato $to smo nase istrazivanje proveli na razmjerno mladim
sudionicima s relativno svjetlijim zubima na pocetku. Iako su
bile nesto nize, vrijednosti AEab za izbjeljivanje u ordinaci-
ji u nadoj studiji bile su i iznad 50 : 50 % praga osjetljivosti
(PT) 150 : 50 % praga prihvatljivosti (AT) (AT = 2,7, PT =
1,2) i AEab vrijednosti za dva razli¢ita postupka izbjeljivanja
kod kuce bile su iznad 50 : 50 % praga osjetljivosti (PT) u
stomatologiji, §to je pokazalo da su zahvati bili uspjesni (29).

Kao $to je ve¢ istaknuto, veée koncentracije HP-a i CP-
a usko su povezane s ve¢om udestalos¢u nakon zahvata (28).
Zato su neki autori, kako bi se brze dobili rezultati s manjom
osjetljivoséu zuba, predlozili kombiniranu tehniku izbjeljiva-
nja koja se sastoji od jedne sesije izbjeljivanja u ordinaciji pri-
mjenom nize koncentracije HP-a, nakon ¢ega slijedi izbjelji-
vanje kod kuce. Istrazivanja su pokazala da je kombinirana
tehnika smanjila rizik od osjetljivosti zuba i iritacije desni te
postigla dobre rezultate kad je rije¢ o izbjeljivanju (30 - 34).
Ta se tehnika posebno preporucuje u zemljama EU-a zbog
Direktive Unije u kojoj se preporucuju nize koncentracije
HP-a za izbjeljivanje u ordinaciji (35). Mora se napomenuti
da je ovo istrazivanje provedeno izvan EU-a i nije u njegovoj
nadleznosti pa nam je dopusteno koristiti se visokim koncen-
tracijama HP -a kako bismo dokazali da ta koncentracija po-
sebno uzrokuje najve¢u razinu osjetljivosti zuba i zato se ne
preporucuje za pacijente koji su prijavili nisku razinu osjetlji-
vosti zuba prije izbjeljivanja.

Ogranicenje ovog istrazivanja bio bi uzorak razmjerno
mladih ispitanika sa svjetlijim zubima. U buduéem istrazi-
vanju povecat ¢emo uzorak i ukljuciti ispitanike s tamnijom
bojom zuba.
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Conclusions

There was a significant increase in the level of tooth sen-
sitivity 1 day following all three whitening treatments. The
highest tooth sensitivity occurred after 40% HP whitening
treatment, and lowest after 10% CP whitening treatment.
In the range of color change, the 10% CP was as effective as
16% CP whitening treatment. Therefore, in case with slight
tooth sensitivity reported at the baseline, the 10% CP whit-
ening treatment should be recommended.
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Sazetak

Osjetljivost zuba poslije izbjeljivanja

Zakljucci

Znatno povecanje razine osjetljivosti zuba dogodilo se
dan poslije zavrsetka svih triju tretmana izbjeljivanja. Naj-
veca osjetljivost zabiljezena je nakon izbjeljivanja 40-postot-
nim HP-om, a najniza nakon postupka 10-postotnim CP-
om; u rasponu promjene boje izbjeljivanje 10-postotnim
CP-om bilo je jednako ucinkovito kao izbjeljivanje 16-po-
stotnim CP-om. Zato, u slu¢aju blage osjetljivosti zuba pri-
javljene na pocetku, bilo bi dobro obaviti izbjeljivanje 10-po-
stotnim CP-om.
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Cilj: Cilj ove klinicke studije bio je usporediti rezultate osjetljivosti zuba i vrijednosti promjene boje
prije izbjeljivanja u ordinaciji i kod kuce razli¢itim koncentracijama sredstava za izbjeljivanje i jedan
dan poslije. Materijal i metode: U istrazivanje je bilo ukljuc¢eno ukupno 60 sudionika podijeljenih u tri
skupine. Postupak izbjeljivanja proveden je 40-postotnim vodikovim peroksidom (HP) za izbjeljivanje
u ordinaciji, te 16-postotnim, odnosno 10-postotnim karbamidnim peroksidom (CP) za postupak kod
kuce. Sudionici su ocijenili osjetljivost zuba na pocetku postupka izbjeljivanja i dan poslije zavrset-
ka. Rezultati: Pri svakom postupku izbjeljivanja rezultati za osjetljivost zuba znac¢ajno su se povecali
nakon zahvata (p < 0,05). Najveci porast zabiljeZen je za postupak u ordinaciji 40-postotnim HP-om,
a najmanja osjetljivost zabiljeZena je za izbjeljivanje kod kuce 10-postotnim CP-om (p < 0,05). Najve-
¢a promjena boje nakon postupka izbjeljivanja uocena je u skupini za izbjeljivanje u ordinaciji (40-po-
stotni HP) (3.3) i znacajno se razlikovala od izbjeljivanja 16-postotnim i 10-postotnim CP-om kod kuce
¢ija je razlika u boji bila 2,0 (p < 0,05). Zaklju¢ak: Nakon postupka izbjeljivanja najmanju osjetljivost
zuba prouzrocilo je sredstvo za izbjeljivanje kod kuce s niskom koncentracijom CP-a u usporedbi s
visim koncentracijama CP-a za kucno izbjeljivanje i HP-a za izbjeljivanje u ordinaciji, s istom ucinko-
vito3¢u u promjeni boje kao i sredstvo s visokim koncentratom CP-a. U slucaju da je blaga osjetlji-
vost zuba prijavljena prije pocetka postupka, bilo bi dobro obaviti izbjeljivanje 10-postotnim CP-om.
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