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ABSTRACT

Nightguard vital tooth bleaching using carbamide peroxide gel is a simple,
conservative and cost-effective option for treatment of tooth discoloration. Previous studies supported
that bleaching agent was able to diffuse through sound enamel and dentin, and might cause mild and
reversible pulpal inflammation. When the teeth with resin composite restoration needed bleaching, it
was not known whether resin composite, especially its marginal seal, could serve as a barrier to
prevent harmful effect on dental pulp and tooth hypersensitivity as sound tooth did. Therefore, it was
hypothesized that bleaching of teeth with resin composite restoration would cause a degree of injuries
on human dental pulp and postoperative tooth hypersensitivity not different from the sound teeth.
Objective: The objectives of the research were to compare human dental pulp responses and
postoperative tooth hypersensitivity bleaching with carbamide peroxide between teeth with and

without resin composite restoration.

Materials and Methods: Eighty-eight sound premolars scheduled for orthodontic extraction were
classified into 10 groups, as follows. The first group was sound teeth which were served as a control
(n=4). The second group was teeth with Class V restorations (ScotchBond Multi Purpose Plus” and
7100"), which were extracted immediately after 2 months (n = 5). The third and the fourth groups
were sound teeth, which were extracted immediately after 1- and 7-d bleaching with 10% carbamide
peroxide (Opalescence PF®, Ultradent, US), respectively. The fifth and the sixth groups were sound
teeth which were bleached for 7-d and were extracted after completed bleaching for 2 wk and 2 mt,
respectively. The seventh to tenth groups were teeth with 2-mt-resin composite restorations which
received equivalent protocols to the third to sixth groups, respectively. Tooth hypersensitivity,

mucositis, and changes of tooth color were recorded at pre- and post-bleaching. Also, the participants
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were asked to note tooth hypersensitivity during and post bleaching for 7 days. At the predetermined
times of observation, the teeth were extracted and fixed in 10% formalin and decalcified with ethylene
diamine tetra-acetic acid. The specimens were processed for paraffin-embedded and serially sectioned
at 5-miron thickness. The sections were stained with hematoxylin and eosin to evaluate degree of
pulpal pathology under light microsope, using Cox and colleagues’ criteria (1985). And, modified
Brown and Brenn staining was used to determine bacterial contamination underneath the restorations.
Descriptive statistics and Fisher’s exact tests at 95% confidence interval were used to compare the
treatment groups with the controls.

Results: All sound control teeth (group 1) showed normal histology, whereas the teeth restored with
Class V resin composite (group 2) for 8 wk demonstrated no pulpal inflammation, normal soft tissue
organization and also reactionary dentin was observed in 80% of the specimen (4/5). Vital tooth
bleaching of sound tooth for 1 d (group 3) and 7-d (group 4) showed normal cellular organization and
no pulpal inflammation. At any time of observation, reactionary dentin was no detected in all bleached
sound teeth. When the restored teeth were bleached, pulpal inflammation and cellular disorganization
were greater that the sound teeth with equivalent bleaching time. Increased bleaching time of the
restored teeth resulted in a greater incidence and degree of pulpal inflammatory responses, which
subsequently were slightly subsided over time. At 2-wk post-bleaching, 40% of the specimens had
normal pulp and 50% of the specimens had mild inflammation. At 2-mt post-bleaching, normal pulp
was found in 50% of the specimens and 40% had mild inflammation. It was found that incidence and
degree of tooth hypersensitivity recorded by the subjects were greater that tooth hypersensitivity
examined by the dentist. The restored teeth had greater tooth hypersensitivity than the sound teeth
when subjected to bleaching, regardless to the method of examination. Mucositis was found in 10%
of the bleached sound teeth, and in 5.3% of the bleached restored teeth. Tooth color after 7-d
bleaching was improved by mean 2 values of Vita shade.

Conclusion: There was no relationship between pulpal histopathology and postoperative tooth
hypersensitivity. ~ Bleaching of the restored tooth showed greater pulpal inflammation and
postoperative tooth hypersensitivity than that of the sound tooth. After 2-mt of clinical postoperative
observation, 50% of the bleached restored teeth still had mild inflammation. Therefore, bleaching on
the tooth with resin composite restoration, if necessary, should be performed with caution, because it

may cause pulpal damage.
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Bis-GMA
CEJ

Corp.
DNA
EDTA
HEMA
RmGIs
TEGDMA

UDMA

U

]

iR oAz

= bisphenol-A-glycidyl dimethacrylate

= Cemento-enamel junction

= Corporation

= Deoxyribonucleic acid

= Ethylenediaminetetraacetic acid solution
= 2-hydroxyethyl methacrylate

= Resin modified glass ionomer cement

= Triethylene glycol dimethacrylate

= Urethane dimethacrylate
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M58 1 Yoyaneanungumsne

16

=
gazRun
, msvenaunazszaznalums U
ngu - . 4
Wy szidiuwamsnavaueIvoAsaaa (%)
4 A
oo lu
1 | Control1 | udna (sound) - 3
2 | Control 2 | Hlunlimsysoe - 5
Fessunon Inda
FnUaIE Class V A1
1ndudy (buccal)
I A
Alune 2 wou
3 | CB1d Hudnd endiluszeznannu 1 Auazasuily 10
4 | CBlw enafluszeznannu 7 Auazoouily 11
5 | cozw Won@iluu 7 Auneznouilundwga | 10
A of [y Id
Wonaduuu 2 ddaw
= A [
6 | CO2m Wendfluuu 7 Auuazaeuiluvdavga | 10
Weondiluuu 2 hou
7 | EB1d unimsysaz | Wend@luuu 1 Au udrvenouily 9
Y a a Y
8 | EB1w aossunenInga | Wendiluuiu 7 Au ud3sneuilu 9
9 | EO2w anyag Class V Wendiluue 7 Au wdWeoeuilunda | 10
Y Yy 9 ~ @ P
anslnaunu nganenailuunu 2 dlam
& ~ o
10 | EO2m (buccal) UM 2 | Wondiluwn 7 Au udrdewneuilunds | 10
A =
Aol nganendiluuu 2 fou
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—— .
S / Extraction
Composite restoration

Groups 3 — 6 (Sound tooth + Bleaching) w
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observe observe
ﬁ i 1 k
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= sl =

Extraction
Group 7 — 10 (Composite restoration + Bleaching) w
|
L
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9
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4 3 a a @ ®
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I auneuilunaziniosileiailu (clevator) meldmsnacsuamzi las3sauriu (infiltration
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o { o a Aa @ < :) 1
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aaeanan wanhiluuglumsazaieiesWesuiau (buffered formalin solution) AN
) o o & o g ana ~
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& ' A ay A = a 3 .
ANuIuNIAA1 (pH) Yszina 7.01 Ngumgiivied ieALAaeNeen (decalcification) ONIIN
lu Taelimsnlasumsazaronsaenau laozliumasioz@an nnq 2-3 Tu sz 3 wou
WimanageuiasuaaFougnasesnniniluedeauysal lasmsiiaisazaiensaoiau
laogfiumasiezdan  DldugiluuinlgnsoduasazateondenTuiiouesnyuan
(saturated ammonium oxalate solution) Meldan1Iznsa (pH 3-4) HuNgnAwnaFeuesninilu
9
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aa a 1 @ 4
msazaensaenad laoziumasiezdanas 11dn 1-2 d1land

. o » . 2o, 2 2

hiiluldainlszah lvasdlunar 24 sy, niuiidaiiesnansuily
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fedralasmaursuiludiedialusansgeananuidudusosas 70, 95 uag 100 waz lyau

o o A PR 4 o (e = 2 o 1 1 ¢
(xylene) Mud 19 tive 1A T vansounsnguasluruiludredvednanysal mu
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E4 Y
(paraffin) ttazdasuilulunuid 1 Indudu-1ndau (bucco-lingual axis) AWMU 5 Tulnsmng
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ha'ladiladeiluan 3 vnaldun drudufeusnansurivieelu
' Y A Aa ~ ' 122 ] ' & '
dyuiensusnuioyuudegninavesilulunualndnars-Tnanars nazdrunarsieg
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a a 4 dy A @ a
miﬂﬁzmuwmﬁﬁmwmmwaauamuamaiuﬁusluimm;ammmﬂ
a a 4 g 4 Y] a
(histopathological examination): miﬂizmuwmmmwmmwaauamﬁmﬁa“luﬁzﬂuqammmﬂ
o a § A o &
Inaamstlszdvanmvoailans Tnsalszamiluves Cox tazane (01319 2)"° dadl (1) M3
o J dy A . @ ~ o
onEUYRAsasLaziiowe Inseszamilu (inflammatory cell responses) (2) ANHULNITLTEINT
9 . Y

yoailowe Insatlszamilu (soft tissue organization) taz (3) Myai1uiloflunaunu (reparative
Vv Y K v

dentin) (4) msdoudadueuroLUANGY (bacteria staining) wannntaziannunuveudioflun
111290g91NM3AAIA3 03 T3 91 (remaining dentin thickness, RDT) Tugwiwilanunaigavosus

o U 4 o
azﬁ"laﬂmﬂmwmﬂmﬂﬂﬁmﬁamiﬁu AXIOSKOP 40 (Carl Zeiss, Germany) HazfuIUAIY
a do o . 4 a a 1 '

Tﬂmnimanwammﬁm%gﬂ (image-pro  plus) ﬁmhzmummwmmaaimmazﬂqnmﬁ
v o & ' L A o A a o

NAADY LAZHIAINFNNUT TEHIIMIAoUaUeIveuilate lu Insslunseomaderfuny

dy q' A 1 3 dy q‘ o a 3 a 9 a

anunuveuleluinmaoed MmityagnimMslssiiumaninigansinia @ﬂszmuuaz

Ainsaumsiveez linswniluuaazdeglungula (double blind)

ihdeyahn ldunuaawa Tnead@Fanssan (descriptive statistics) UAAIAUNAY
' 1 ' Ed Y
uazadvedlsaen Fldunmsiuiunseanasveseimsiderilunanendinuazan

wuvaevny MIlasumasvesd@lumenasnnmsendily wagnaaoUANULANAIVDY

1]
@

2 1
m3aevaneweutebeluInssiluuazoimsidorilussninnquiniifaqysazuaz 1l Tag

T a

~

A ' aa = 4 { o 4 o
lluii.llgﬂ‘If’Ni%M’JﬁWINﬂﬁ’]ﬂﬁﬂ@]ﬂﬁ“ﬂﬂﬁﬁ]ﬂwﬁL“IffJi (Fisher’s exact test) mzﬂumwm%uu

Fouaz 95 (=0.05)

a aa .. . . <] 9 aa
msﬂszmuwamﬂﬂauﬂ(chmcal examination): ﬁﬂﬁLﬂUﬂJ’fm“a‘VlNﬂauﬂ

v
fane Uil (Manun 3)

1. wathaesvesemadeilu Idun emsidenilu FedimsnSeuieudoya
Ay 9 o 7 =~ A g o = A
nldninmsasialasiuaunnd wazormaderilundietuiines tazermsszamefioaves

9 1
msrlendflunemiienrisaiioesou (mucositis)

Y o = A Y v A . '
p1Mm3uaad 1dun izﬂuﬂmamﬂumagﬂﬂiz@gumﬂﬂmmEJ (exploration) ihay
oy o R I T W [ =
(air blow) Lz U1 (water spray) Tasiunniluadiavseas 0 04 10 (numeric analog scale, NAS)

dy A A v A o g oy = A U J a
uazamwmawmmaﬂsamWu iﬂhlllllaﬂ’kliuﬁﬁ@ﬂLﬁ‘]J%1ﬂuWEJ"W‘I'EJﬂﬁWuﬂ@’N@gGluLﬂm"W‘l]ﬂﬁ

Foyannuuniuiinmssenunaeimsidoriluseniiuazaendimsend
@ 5 ] awv d % [ ~ Y o =
u 7 Sunsn G ldduns watedludiuines Taoliidenszaudiariasanuszauensiden

Wumawmmﬁﬁmif‘imuﬂﬁmamﬁué’uua:ﬁammq&mﬁ'm ﬁﬂ 0 148 10 (numeric analog scale
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.NAS) Tag 0 maneds lutioimsiderilumenas 10 naastsormsihaderiluiguusanniiga
[ o o @ = [y 1< o 1
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v 9 1 A Y 1 Y
Woae i Idnanuudl (manuan 4)
L4 [ a a a
2. anwanyssimuvevesan niaqysusFunen Inda: Usziinlasly
1n50300a529U (explorer) HIiMIATI9 Tasmsank LT NUTDEABIZNINTAGY TR AURITY
t'liineseoazqauaasiiaqysuzegluaniizfoousyld (acceptable restoration)
3. aflunnlasunladlvdamsvendilu: Tunnszdumsnlasulasvesd

U o a a J [ = = = ay
"’U?NV\"HLLGZ’Jﬁﬂuiﬂ!%Li“ﬁuﬂﬂNIWﬁ@] noutaznasmswenalu muuoumeudluszuuiIan

(Vita shade system) (NANUIN 8)
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Inflammatory cell responses

1 | No or very few inflammatory cells subjacent to the cavity dentinal tubules

2 | An influx of a small number of inflammatory cells was detected, including small round

lymphocytes into the cell-free zone in the area adjacent to the cavity dentinal tubules

3 Polymorphonuclear leukocyte or mononuclear lymphocyte infiltration subjacent to the

cavity tubules

4 Localized abscess formation and by an intense lesions extending from the cavity tubules

Soft tissue organization

1 Normal, or almost normal, tissue morphology underneath the tubules of the remaining

dentin or exposure site and throughout the pulp

2 | Loss of odontoblasts below the remaining dentin; normal deeper pulpal tissue

3 Loss of general pulpal morphology and cellular organization in the subjacent and deeper

pulp directly below the missing odontoblasts

4 | Necrosis in at least the coronal third of the pulp

Reparative dentin deposition

1 No abnormal or reparative dentin underneath the cut tubules of the cavity preparation

2 Small, thin rim of reparative dentin underneath the cut tubules of the cavity preparation

3 | Large bulk of new reparative dentin underneath the cut tubules of the cavity preparation

Bacterial staining

1 | Absence of bacterial staining

2 | Positive bacterial staining reaction along the cavity walls and floor

3 Positive bacterial staining reaction within the cut dentinal tubules below the cavity

4 | Positive bacterial staining reaction within pulp
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o a J Y 4” A a 1
aﬂymzfgammmﬂﬁumLclfaaﬁiwﬂuua:mawa"lmlm'ﬂuﬂﬂﬁ (ﬂqumuq&l 1).

o A A d' a . & J Y Ao 9 @
waasanyaziowe lunUnd (H & E stain). (A) Suaaaiailunianyasdousiy
N (psuedostratlﬁed) lmuuiﬂiNL’IJ‘LmNﬂiw‘]J’e)ﬂfJTJ (tall columnar) T3R5 8907
ﬂmuuama“lmﬂuﬂﬂw liwuadoniay (MWAaaves 32 m1). (B) MNVe8Yed
(A) His189u10 126 19,

a‘”ﬂym:fgamﬂ?mﬂmmwaﬁﬁi"nﬂuuam'fm%clmmﬂw‘?a"lﬁ'%”ummsm:Wu
ﬁ'amiﬁ?uﬂafuTwﬁm‘ﬂuiuﬂwnm 2 wounag lilimsendilu (nquaduqu 2) (H &
E stain). (A) msaaaimuaﬂu“lummumﬁnwuﬁﬂumxmumumwmmﬂn
Tngafluae mﬂinmﬂama ﬂammuua slanuMu i uveusadieenilng i
WusnasfideuTuiuveusadauioily (psedostratrified) Annluilualnd 9
wumssEuveuiiedely (MWA1ave 32 m1).  (B) miﬁ?mﬁyaﬂuﬂﬁﬂqﬁ
@nAT) (MWAaIveY 32 wh).
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ﬁﬂymv%amﬂ‘imﬂmmwaﬁa%’wWuua”Lﬁatﬁiaiummﬁuﬂnaﬁ"lﬁ'%"umﬁwanﬁﬂu
(NQU 3-6). mmauauawmmamm siitoio luuilng wummmﬂaummu 1
'luwummmﬁmmmmﬂa“lu wadaduilunazmisadaivouiiedelusulnd
iaqu”luwunwiﬁsmu@ﬂumagn (H&E stain) (A) Wondiludumanm 1 fu
(ngu 3) (Mdsvens 63 1w).  B) Wendiludlunanu 7 du (nau 4) (Mdsvens
63x). (© weondilwiunawnu7 Aunazvgavenuiu2  dlad (ngu 5)
(Ma9vee 63 1N1). (D) Wﬁ)ﬂﬁﬂutﬂunmmu 7 ﬂuua grgalonuIu 2 1A (ﬂau
6) (MaIVe1Y 63 1N1). (E) 1ag (F) Fumadadaiioihufareshaufiuisuesmsih
ae e (edema) mmman (vacuolization of odontoblast layer) wu'lﬂ“lunnﬂqu
(R1aeveny 126 7).
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K ﬁﬂyf,uzi]amsﬁmﬂmmmfaé{a%’nﬂuuam&mﬁa‘lummWuﬁﬁ%ﬁ@ysmmc’f;u Ao
Tnaad 145umsendiluiluszozina 1 fu (MU 7) HDUATIMIABUAUBIVDY
rfm?]@:luizﬁuﬂnﬁ (H & E stain). (A) 1oz (B) ”hiwumia%'mifaﬁuﬂﬁﬂqﬁ wagd
afailoiludizusedu (Mdwwens 32 18126 111 AWEIAY). (C) LAz (D) WUl
ﬁ%’mﬁeﬂuﬁﬁﬂgﬁ (@nAs) (MEWes 32 1az126 M1 MNAIAL).
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o a J Y dgll A Aaw a a
aﬂymzﬁ;ammmﬂmmwaaﬁinﬂmmxmmﬂaiummﬂuwmaﬁ;yjmzzwu aouIndn
Ay vo o “ ] 2 EA o
nlasumsronafluiluszezna 1 Au (nqu7) FInuMIAeUAUBIVBAUL 0l luTTAY
< o A o &
dndeataziunand (H & E stain). (A) mssaauvouiame lussauani oy
(Mdaens 32 ). B) Mmwveneuinunseudmacylugy (A) uaanguueumaday

o I 1 Y J Y dy [y A a o w 1 o
TW'lmmmmaﬂ 1 ﬂauiﬁ@agmaaﬁi1qzuav\luwﬂﬂm (Mavee 63 tN1). (C) MDY
mmmmﬂ’aclus aulunang wuwaaamﬁunswmﬂeﬂ"lumu 23 ¥eInnuAdaInga
mawa“lu (Maweny 32 m1). (D) mwmmﬂmmmnmni’emﬁmaau“luiﬂ(C) 15:(3N
maaaﬂmmuﬂaﬂﬂ"lwuawwmﬁmmaaLminmﬂuﬁvuwaaaimuaﬂuuaw“lumu
mawa“luﬁumu“lu waamaammwmmaﬂmumﬂmuuawuwaammaammmaﬂ
(R89ve18 126 7). (E) mwmawmﬂmnmmauﬁmasJaJaumuGluﬂJ © HaAAIYAS
emﬁmu@aﬂﬂ%‘nuawwmﬁmwaaGlumumawaﬁumuiu (R1aeveny 252 ).
F) aa0 o Tuila (@neaT) wniuﬂunﬂmmﬂﬂmmﬂmn (Maueny 252 vm).



,MN 10

34

o a d 9 dy A Aaw a a
ﬁﬂ‘klm$’l]'ﬂﬂ18’lﬂ1ﬂﬁl]ﬂ\1!“]5ﬁﬁﬁiN‘Wuuﬁ&uﬂLﬂﬂﬁluﬂlﬂQWu‘t’lll’lﬁﬁl“l,l”iﬂ‘lMiG]fu Aou Inda
Vo = A ' = dy A o
Vlﬂiﬂﬂ'li‘l/\lﬂﬂﬁﬁ‘l‘llﬂuizﬂzl’m1 70U (ﬂqu ) FINUMITAD VAU UH BB TUTZAL

9 . o A A o 3 9 s
NUDY LLZ‘]Z'[I’I'L!ﬂﬁ'N (H & E stain). (A) m’iamﬁmlmmegﬂaiuizﬂULaﬂuaﬂ 50

o 3 v o H s v A A A | a
snausuantesnszaei luduadauilelunazaeluiiowe 1y luny
9 1
2/3 voannunia Insudlemoly (Mdevens 32 1), (B) MWVe18Y8IUTIUNTOL
dmaoulugl (A) vanssadonauyiadau I lsinazwaranuvadnszaodalnd
o { o < o w J o
fuvasadoauAINinTAIveudadoauad (Tadwens 252 1), (C) MIBNAVUD
{ A o ™ o "o P A ! a
oo luszauilunais numassnauswaumnnmznguiuldde i naimhans
y & A a = 9 ' a 9 A A
afuiieilupdsgiuaznszarednd 1) lumu 2/3 vesnnundwves Tnsuilewe lu
(Mdavens 32 w7). (D) Mwenevesusnunseudmasyluzil (C) naauwsaddney

witaan T linagnarauisadnszgndiognuuiu ($1dsvens 252 mh).

Do =Sh.
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zﬁ"nymwaaﬂ”lﬂ%”muﬁmgcuaﬁé”mﬁuslumsm@uﬁummau&mﬁa‘ludamﬁ/\Iaﬂ?fWu
WU 7 AU mmﬁummﬁﬁmmwswuﬂauiwam (NQU 8) (H & E stain). (A) NGUUDI
maammaaﬂmn%mmnmmmsmmuaﬂumﬂnﬂﬂﬂwmmmmmmmaa
aadeiludinlnd (MW 63 1), (B) vadiiiahionuad Teduila (gnas)
wu8luily 6 FnnilufiRamssnay 8 & (Sdevens 252 1117).

ﬁﬂymwi)ama?mﬂuﬁmmiﬂauﬁuﬂwmfmﬁaiui“ﬁuﬂﬂﬁ@iammaﬂﬁﬁumu 7
Jutagriganeni 2 aﬂmwiuﬂummaﬂmm Li“ﬁuﬂﬁ]ilTWfdﬁ (MU 9) (H & E
stain).  IUWUsAAS ALY umclfaaﬁiNmaﬂumﬂi”mﬂau Sunazanaanuderiog
(A) MUMEIVe18 32 1911 11ag (B) MNAEIVE18 63 191,
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o a @ 47 A v I 9 A
MW 13 anvazyaneImaaaInsoni@uveuilione luszauaniosuazlwunaneluilung
JaqusnzsdunouIndadaldsumsvendiluuin 7 Aunazugarenuiu 2
o ¢ o I A o a o o
a1 (ngu 9) (H & E stain). (A) Midnuveiiome luszauanion (fidsves
32 wh). (B) MNUVLPUD (A) uamL«uaﬁﬁnTﬂ‘lmﬁuazwmﬁmwaﬁ(ﬁrﬁw&na 252
1 2 Ay d‘ U o 4 \l
7). (€) myonauveuiae luiluszavdunars (Masvens 32 m1). (D) 2w
Ia 4 J o a = Y
Yeeued (C) waauwaaan I led warauusaduaziwad lod Tudla (gnes) wo'ld
Tuilu 4 F910#u 6 FNamMIonEY (Fagvens 252 111).
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9 T
anvazgameIMaLEaIMIneUaueveuteige luszaulnaaemsendiluui 7
A =) A :idw a a 1
Aunazrgavondiluuu 2 WonlufluniifaqysuzisFuaoyInda (nqu 10) (H &

' o § A a 4 A Al o ¢
E stain). liwumssnauveuiienelu famsadraileiluadegiisuiumadaiie
A v Y
Woflunduaaaznamelduiedin (A 2Inddevens 32 111 uag (B) M
Mavee 63 1.
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o a o g 4 o <
M5 dnpazyanieiniaudaInsonauveuiiege luszamaniesnaziiunaig
yoefluiiifaqysuzisdunon Indadaldsumsnendiluum 7 Aunazngarend
A U . @ 47 A v 3 Y
Hlumu2 @ou (Ngu 10) (H & E stain).  (A) MIdnauveuiloneluszauantion
o w 1 Ia a a a { a
(Magvene 32M1). (B) MWUeN8U0d (A) uaaImsnuaas lod luialuusnaina
Ed 1
msonEy ((devens 252 m1). (C) midnauveaiiawaluszavihunan $rdavee
3219). (D) MWUBEVe4 (C) uarasnguuossaaay v laiiaznaranumaddwauun
1 ] 1 sla’/l I Y dy A a o w J
swnquegnnuiuldsumaaaiuiielunind (Mawwens 252 m).
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o

v ) H
MW16 anvauzganieImaugaInIsoniduveuioweluszavuilunatvesiluiiiiag
a a & Yo a2 A a A
Ysuzisdunon Indadalasumsvondiluum 7 Aunazngarondiluui 2 Hou
' ! s o ' P {
(NN 10) (H & E stain).  Wunguuesaaiiamenvniwvuunldaemwadaiiuile
u (A) awdidwens 32 miuag (B) AINAIAIVE18 63 1. (C) NINVIIBUTIN
4 4 - .2 o aq o P da e a
nsoudmaouluzl B) naasiems lunwilefluadegiludumisniimsdanTou
P a o Y a a ~ ~ A A
Tnseilu wasaadieluG e lndifesdnd drunsauiuviaanuaeiiios U5
o ] o o ' a
favoudadoaunilurasaden (MEawens126 M1). (D) MNVIUTIUNTOL
dmaoulugl ) radan Il lsisrwrumnswiunaraunsadegiaudiiuedie

WUWUY (1990818 252 M),

donamiu[T4]: 1.nssumsaouvelt
werasgiluniimadney seduguuse
gy 7 Falifidsingludneriinug Tu
JUReaunIsuaas bacterial

Ly A gLy
contamination #3u w3etinzaine
tertiary dentin fuaasdas uaziiudy
T text Wasandosiy S

Wouua text lidewsgy
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MINNN S waﬂmﬂaﬂuuﬂmaﬂymzmmwammzmmaaiuﬂuwwmammmﬂmmﬂumaﬂwm 10 gy

! 1 Inflammatory cell Soft tissue organization Reacéltionar}{ dentin Bacterial staining ‘s
_— 3 responses eposition Remaining
q @2 s a2 3 |a]l 231 ]2]3]4 demirz thickness
ym)
Control 1 4 4 - - - - - - - - - - - - - - -
Control 2 5 5 - - - - - - - 1 4 - - - - - 880 + 70
CBl1d 10 10 s = s 10 s - - - - = = o - - -
CBlw 11 11 - = - 11 - - - - - = = = - - -
CcOo2w 10 10 = = = 10 s - - - - - = = - - -
CO2m 10 10 = = = 10 s - - - - = = = - - -
EB1d 9 4 3 1 1 4 4 = 1 7 2 = 8 = = 1 948 + 156
EBlw 9 1 4 4 > 2 6 1 = 2 6 1 8 = 1 > 844 +208
EO2w 10 4 5 1 = 4 6 = = 5 3 2 9 = 1 = 853 +£171
EO2m 10 5 4 1 = 4 6 = = 3 4 3 10 = = = 849 + 163

Inflammatory cell responses: 1: None, or a few, scattered inflammatory cells present in the pulp beneath the cut tubules of the cavity floor, 2: An influx of a small
number of inflammatory cells was detected, including small round lymphocytes into the cell-free zone in the area adjacent to the cavity dentinal tubules, 3:
Severe inflammatory cell lesion appearing as an abscess or dense infiltrate of polymorphonuclear leukocytes involving one third, or more, of the coronal pulp, 4:
Necrotic pulp

Soft tissue organization: 1: Normal, or almost normal, tissue morphology underneath the tubules of the remaining dentin or exposure site and throughout
the pulp, 2: Loss of odontoblasts below the remaining dentin; normal deeper pulpal tissue, 3: Loss of general pulpal morphology and cellular organization in
the subjacent and deeper pulp directly below the missing odontoblasts, 4: Necrosis in at least the coronal third of the pulp

Reparative dentin deposition: 1: No abnormal or reparative dentin underneath the cut tubules of the cavity preparation, 2: Small, thin rim of reparative
dentin underneath the cut tubules of the cavity preparation, 3: Large bulk of new reparative dentin underneath the cut tubules of the cavity preparation
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Bacterial staining: 1: Absence of bacterial staining, 2: Positive bacterial staining reaction along the cavity walls and floor, 3: Positive bacterial staining
reaction within the cut dentinal tubules below the cavity preparation, 4: Positive bacterial staining reaction within pulp
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A =
BD-UNUEN .o L A R T7 R, il
Tooth number......................
Oral examination Date /
Clinical finding Yes (1) No (1) Note
Tooth surface loss
Under occlusion
Sensitivity [ ] air blow
= " | water spray
Z 2 .
s [ ] exploration
e o
= D etC.iiiiin,
Gingival tissue (normal / not)
Tooth color (Vita shade)
Radiographic evaluation Yes (1) No (1) Note

Normal radiographic finding

Complete root formation

Pre-bleaching (post restorative procedure: 2 months)

Date / /

Clinical finding Yes (1) No (1) Note
Restoration (accept / not)
Sensitivity [ air blow
= [ | water spray
= =)
s 7 [l exploration [
e o
L)
etC.. i

Gingival tissue (normal / not)

Composite color
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Pre-extraction procedure (post-bleaching observe for day)
Date / /
Clinical finding Yes (1) No (1) Note
Restoration (accept / not)
[ ] air blow

Sensitivity

Intensity

0-10

[ | water spray

[ exploration [

Gingival tissue (normal / not)

Tooth color

Composite color
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$nungualededuldnngas

2[Z. + Zﬁ]E p(1—rp)
ﬂz

N/gr =
Tagsmuald
P =(P-P)/2

v ] 1 d’ 1 [P=] (% [ 1 d’ 9 = o
p = dadiulunqunaassimadt hilleimsmenasninmssnlunguildeasondilu

p_=dadrulunquaruauiaiad bifioimsmenasnnmsinulunquin lu'laldmsend

Au

(Fugaro et al., 2004)
A = a1ua19voana (effect size) AIUIUIN PP,
Power of study = 80%
7 = szdunnuiFeiiulumsitunemdadinludszansiszdu o = 0.0
N/ group = 8.75
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[ v A v \ = =) a Y . \
MAUMIFAGBIMANVENIMULaUNaUTHUIM (Vita shade system) 91n@219310 (B1) ul'l]

flaa el (C4)

Tab Rank Tab Rank
Bl 1 A3 9
Al 2 D3 10
B2 3 B3 11
D2 4 A3.5 12
A2 5 B4 13
C1 6 C3 14
C2 7 A4 15
D4 8 C4 16
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Paired test Mean Std. Deviation t df P value*

Pre-bleaching — 2.133 1.556 10.617 59 0.000

Post-bleaching

IS %

UANUUANANDENNTIF AN NADANTEAY 0.05

o

1 o o aa A 1 = dy Qldy
1319 10 Llﬁﬂﬂﬂﬂ!Elﬁ”lﬂillﬂlNﬁﬂmll’f)‘l/lﬂﬁﬂﬁﬂ”lmaEJﬂ’JnJWU”IGU@QLU?J‘ﬂuGLG]WHI‘WN‘WH

9 an a 4 =
AeaaanNs R IeaNuLlIUsiumamen

ANOVA table df Sum of squares ~ Mean square  F value P value*
Between groups 3 75740.776 25246.925 815 0.496
Within groups 29 898544.8 30984.302

Total 32 974285.5
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Mmae 11 uaasanisdidameadaienaaeuA NUFURUT Y HINAIRAIANUNUIVDY
dy o Sldy o @ v A @ = Y aa
wefulanu Insaflunuaundeseauema@eilunnuuuasuniy Areadanis

a J =
Anszauulssiunmamed

ANOVA table df Sum of squares Mean square  F value P value*
Regression 1 16284.983 16284.983 508 0.480
Residual 36 1153216 32033.766

Total 37 1169501

1 v o w aa A Y] Y] 4 1 1 {
M 12 udaInied Ay NI NAdAINAToUHIANNFURUTTZHINAIRAEANNNUIUDS
g o y o o o A Iy aa a 4
wofluldnu Insafludumssnauveuiiome luiludisadanisdnsizs laa

d a A J
UASFUAN BIYDT

Value df Asymp. Sig. Exact. Sig. Exact. Sig.

(2-sided) (2-sided) (1-sided)
Pearson Chi-square 5.102 6 0.531 0.653
Likelihood ratio 4.888 6 0.558 0.741
Fisher’s exact test 4.605 0.741
Linear-by-linear 0.766 1 0.381 0.478 0.248

association

N of Valid cases 38
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] v Y i1
M9 13 uaasanisdiynadaionadeuanudvesmIonauveaiome luiluszuing

~ Y

@ l g U 1 aa a d a o 4
Hua981994 8 nauy (ﬂfj“ll‘l/l 3-10) ﬂ’JfJﬁﬂ9]ﬂ”li’Jl,ﬂi”lzWﬂlﬂﬁuﬂﬁi%uﬂwaﬁ!“ﬁﬂi

Value df Asymp. Sig. Exact. Sig. Exact. Sig.

(2-sided) (2-sided) (1-sided)
Pearson Chi-square 50.577 21 0.000 0.000
Likelihood ratio 51.628 21 0.000 0.000
Fisher’s exact test 50.805 0.000
Linear-by-linear 16.680 1 0.000 0.000 0.000
association
N of Valid cases 79

' o o aa A o P = ' % ] A
M1919 14 LLZ‘WNﬂ”luﬂﬁ”lﬂigifn\‘]ﬁﬂmlli’]%ﬂﬁi’]’uil”l‘L!’Jul%jiJ@”lﬂﬁLﬁEJ’J‘WuizW’JN‘W‘H@’JBEJNVI&J

[ [ 1 % aa a J
Faqusngiu lilifaqusug Areaaamsiniizd lnauads

Value df Asymp. Sig. Exact. Sig. Exact. Sig.

(2-sided) (2-sided) (1-sided)
Pearson Chi-square 4.464 1 0.035
Continuity Correction 3.555 1 0.059
Likelihood ratio 4.502 1 0.034
Fisher’s exact test 0.049 0.029
Linear-by-linear 4.407 1 0.036

association

N of Valid cases 79
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M5 15 uaesanivdinynatalenaaouaNUFUIUTI1HI19ANDVIMTONIETUVDA

di’ A U v U [ o = aa a 4
ee luiluseneilunuseaueIMsI@eINUINUUUEO U INEDANITUATIEH

laeuany
Value df Asymp. Sig. Exact. Sig. Exact. Sig.
(2-sided) (2-sided) (1-sided)

Pearson Chi-square 29.172 9 0.001 0.026

Likelihood ratio 18.878 9 0.026 0.003

Fisher’s exact test 24.250 0.002

Linear-by-linear 12.200 1 0.000 0.001 0.001
association

N of Valid cases 79
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