2] IngrasNuUANWNeaIdas undngnasvaulnu *Un 26 ¢ avun 3 ¢ Ausagu - sUd1AU 2566

J g

]

4§

¥
=

wavesmsluilouasanennudmumunsrigasen
AaA d Aa o
YD IUAATFANTANATINUANNT HAlUIDVI 18093 NQ
NN

S A o o ) a
15871 AADIAUUN* YUY gy AAUUNY A1TIYA**

o I

unnneeo

ﬂ?iﬂ'ﬂy7uﬂ?ﬁﬂll5wZN’FHW@!1]?5111!WflilﬂTIIIGITIJ1’!714ﬂ75Wﬁﬂ@@ﬂ‘;UENUﬂﬁl%’ﬁlﬂ‘]fﬁlﬂﬁ%’!l]uﬁﬁ'n]‘lfﬂﬂ?uﬁ'ﬂ7?é‘!1’lmtﬁw ,ZJJJJin
ﬂugilaumaﬂ ﬂﬂyﬂuﬂunﬂmmmmu 48 1/17?mnﬂ5ma1154immmaNamsmﬂuwmmﬂumuﬁuanma 1.3 Haquuas AuaA 2
mamm ﬁ'll!llldﬁ?f"]t’ﬂ@f‘]ﬂml/ll 2 ﬂﬁll ﬂaﬂa;umm751/u41/aumammznaim 'Iililﬂﬁl/i!ll/aumaﬁ llﬁ;‘,’lﬂ]dﬂﬁﬂﬂﬂﬂ 3 ﬂﬁilﬁ'lil“ﬂuﬂsﬂﬂdﬁﬂﬂ
1’]1/]@@'?)1] 'me ,ZTJW Tilﬁma;uma luTewauiiu ;mws?mtauma llﬁlﬁ&‘iﬂﬁllﬂf")ﬂiliﬂll?ﬂﬁ?@ﬂ%? 8 ‘Ile ﬂﬁllﬂilﬂﬁl/‘l!ll/@i!lﬁf‘)ﬂu71/77/17774
lﬂﬂﬂ??i/ulijﬂumﬂﬂﬂﬂ?ﬂ!?ﬂ ﬁﬂ@uﬂﬂ?ﬁﬂ ﬂﬁil‘l’l YJJJJﬂﬁ?J‘IJUJEJ‘lJAZTBWW Ujﬁfluiﬂﬂﬂﬁ7ﬁ!ﬁﬂﬂlﬂuu7lﬂﬁ6 mmaaan?uﬁmvwmrmy
37 oA NYAITE T ﬂ?ul?fuﬁJJW‘VlﬁﬁJElﬁw 100 !7./14!7]277 7 Tu ﬂaummvmaaummuwzﬂwuﬁ Wﬁﬂﬂﬂﬂﬂ?ﬁlm?ﬂ#‘nﬁﬁﬂﬂﬁ7ﬂﬁ ?mﬁwﬁ
Wﬂﬂﬁjﬂﬂ??fﬂ?i?!ﬂ57 Wmmmlnli?uaammm ﬂ751’lﬂa’67_/"1ﬂ!ﬂﬂ1’li ﬁUNEJﬁ'7ﬂiUWNfo7ﬁ p<0.05 ﬁﬂyﬁil!lllllﬂ??llﬁllﬁffﬁ?‘llﬂdﬂ755/@
ﬁﬂTﬂﬂYﬁfﬂﬁaﬁi]ﬁﬂiiﬁu‘n‘lﬂwuﬁﬂiiﬂﬂ7?N‘Uﬂ'lﬂ 254m Wﬁﬂﬁﬁﬂy'lWﬂ?'l7741’1\7?7’8\16’!)730, Ty T@lﬂu‘ﬂullﬂ'Iﬂ371/@]71!W71Jﬂ75746ﬂ@8ﬂﬁ'\7ﬂ37
77)7’1 Tl/iﬁ’l!ﬂll?’llf‘]lm;’liT?’Ii!f"]llma@ﬁ'lﬂlllmﬁqﬂﬂl I ??Vl?l’iim@.ﬂmmm;’li71’75!611‘Vll@llﬂfﬂilﬁﬂ‘lﬁ’”llﬂ'liﬁﬁﬂf)ﬂﬂ,leilﬁﬂﬁﬂ\‘m‘l! ae
Yuﬁ'ﬂnwWllﬂ'lﬂ/‘l!!l/@llmaﬂTJﬁ'ﬁW\?ﬁ'HI%"lJﬁllﬂ?'lllﬁ1741"'IL!f)75Hﬁﬂﬂﬂﬂﬁﬂﬁd@ﬂ'lﬂluﬂ?ﬁﬂﬂl!.il@lﬂt’lllﬂl]ﬁ'ﬂ?TJW‘VI'Zililf)ﬁl/u!l/ﬂlMﬁBﬂ nwy
ﬁjll7JUﬂ’J?JJZ?JJH’H’??W@Jﬂ7iﬂﬂﬁﬂllﬂﬂﬂﬁﬂﬂ7ﬂ1’lﬁﬂ /@an 89.58) i)7ﬂﬂ75ﬂﬂy7ﬁi7j7@?7ﬂ75ﬂu!ﬂ@u!ﬁ@ﬂﬁdﬁlﬁ ?Wﬂ??ﬂﬁ?u‘l’”uﬂﬁﬂﬁﬂ
ﬂﬂﬂ%@dtlﬂﬁl"]fﬂﬂ“ﬁﬁ!ﬂﬁﬁwﬂuﬂ‘Vld?ﬁl]”ﬂuﬂﬁﬂﬁ\? Tﬂfl17_/T@!ﬂL!W‘Llllﬂ?’ﬂ37ﬂﬁ7uﬂ7uﬂ7iﬁﬁﬂﬂﬂﬂlﬂﬂﬂ?7lZ?‘VITl/iiWE)JJWE]!m li?i’lﬂﬂll‘m@

F
mlysia - myvudlowdon anwdmmumsvgasen/ 13 Isgmduiies TuTemuiiu/ s Insiduiie

Received: May 31, 2022
Revised: Mar 27, 2023
Accepted: April 07, 2023

5129351 (Root perforation) ABNIINATOINN  (Dislodgement resistance) 11D TAQILAINITOIAAANUNI

U

AARDIZNINTZUVAADITINWY (Root canal system) Az Aasssniunazaeg ludumiuan ldud1dsousaysug

¥ a d T
WuAINUeNU (External tooth surface)' 1Y uduawnile
yoanmdural lumsinunasssiniluuazeinirlig
msnouilulueuina’ Tasmmiziliomagnzguinudim
. . & v A o =
319U (Furcation perforation) Fuininsnensai 1sa lua
A I o 1A a Ay a A
iesnmiudiridsnmansdudouvosuuniise

[ o 1 o ¥ X a o 4
(Bacteria) 14418 9191111 gn1svihareiiiogedsiua

v
(Periodontal tissues) uasqﬂyﬁﬂﬂiz@ﬂmmmuw 9079

a @ ' @ { <
FouusuINgguUINUaInanaloiaaimugayTasa

@

Aq ¥ ~ wa Y o YYu A A~
'JﬁﬂmGlslfﬂjillﬂmﬁlluﬂﬂj']ulsu']ﬂullﬂﬂuluﬂlﬂa UAINUAN

(Y ' ' = =2 oA =2 Ay £
208 vlllfl%ﬁ']ﬂ\i']ﬂ UANUNUING UNITHUNNA UDNIINU

o

AuauiAnd 10191 iAo AUAIUNIUNITHgABDN

< o
NNV UTC TasA MUV T IWUTY (Bond strength)
e & < v oo o A
seuniagrongnzgInluuaziiefuiluiadsdagn

o o

i Saaiinnudimunisngaeeniie 185 uusanszah

Tiesalaseenlsauenninanieduiie
(Mineral trioxide aggregate; MTA) At a“luﬂtjmmm%u
FANATUG (Calcium silicate cement) ﬂfnfgﬁumﬁmma“lu
%’t’)%‘l/ﬁ‘ﬂi gmﬁuﬁm (White ProRoot” MTA, Dentsply Tulsa,
OK, USA) ﬁﬂmﬁuﬁﬁﬁawmanizmimmzz*?m%”umﬁq}au
g‘m’qimﬁuﬁaﬂmm%’ﬁu‘lﬁ'ﬁmﬁm% (Biocompatibility)

i Y Y a @ a =<
1 lunszquldinamsonan Tanuawisalumswiin
1] 9
(Sealing ability) N8 "* UONIINTUGFINUIINITFOUFNL I

aa o a o a a o aa a =3 4 o 14 a @ a a
* uﬁm/?tytyﬁw HangasINGIIMaaINmILMNe a1¥ 13 INUANAUN (?Wfﬂmi!?ﬂﬂﬂuﬁ) ABETTUALNNIMART UH1INGIDEATUATUNT I 158 NFUNN
a o o o 2 a 7 o 4 a o a a
** f)7ﬂ7‘]f77]11ﬁﬂ551/8yiﬂyllﬁ;‘f‘nuﬂﬂiiﬂﬂis‘}ﬂ}y@' ABSTTUALNNIRMAAT UH1INGIDEATUATUNT I 158 NFUNNI



28 IngrasNuUANWNeaIdas undngnasvaulnu *Un 26 ¢ avun 3 ¢ Ausagu - sUd1AU 2566

Y 3 A o a @ 9 o 1
sinfudreduielszauanudisalumssopigs’ Wumn
S A & o A '
wuoiuiggmunzaulumssougnzqanilu

=~ Y1 I A I @ = ]
fauduieazitluiagniudenlunssou

29 9 A ' v . .
gnzganiuualidonos Ao 53021901M15N0A) (Setting time)
W 1¥91uen uazldbainesn lod (Bismuth oxide) &4

mldifamsnlasuaveaiy™!

I o A =
Wuansiused dagaiull
o I 1 =3 an =) s A @
mynmuIag lunguuaamensanasuuminesuily
Yy 9 (2 ' @ wvaaa == Yy Yy 1
maﬂaamﬂmﬂﬂﬂmﬂmmﬁwwﬂmaqmuma‘h 1aun
TuTewmunu (Biodentine®, Septodont, Saint-Maur-des-Fosses,

2 A @ ) [ IS A 1 '
France) 90 d@ulseneuvannalrgnuouiona luaiu
a = I o J
MadlunaIFeunan 15a (Calcium chloride) 11 U@ 2159
an = =~ Ci g

ﬂgﬂimuazu‘lwama%mazmﬂm"lﬁ’ (Hydrosoluble polymer)
' ] a %’ ' a aan o

Fawroaallsmaniluszninanaljnsenila luTewu

=

= ' v & 1) @ Y
Nulszeznanea131szua 10-12 Wn " uazdaldas
o I I s s : '
Ausamihuiluaes Tativueonla@ (Zirconium oxide) a4l
[ a § = <} R
mlfiRamslasudveadu 15 Tnsduie (RetroMTA,
BioMTA, Seoul, Korea) Ha2115enouvidnfe unaidey
4 . 2 A <] o E4
AFVBIUA (Calcium carbonate) FINDYNAVUIAANTIN
a aan @ 1 ?,’ 1 ?zlf =
malfnsoduaiuvenildhesmnwaadenaiueue
) Y A g o 1 aan = & =X o Y
geimihnitluausalgasevsnniania il Tns
3 A = J @ 3’, = a
wuitelisyeznaimsnedirduiiios 180 31 uazly
= 4 = . . .
mMsilszneuunameuyes Iatie (Calcium zirconia complex)
I v A 1 o a a = @
Wuasiusedtahimfinansasudyeaiu” Jag
v 2 3 o A R Aq Y '
mateuTagmuaenyilan laseugnsgiwsinilu
3 A
NN
] < U [
pg19 lsnawluszninmsgougnzginilue
Y v Y
insduilewdeals Famstwilewdeaenawnald
ANAIUNIUMITHQADDNYDITAADAAY Vanderweel 1Az
A d A & o
Az ez Rahimi vazauz® wuduile lduieiluiag
] 1 d'd zi’ A d'
Fougnggiwsniluluanznimsiluilewdoavazh
gaiagazdwmai linnuduniunsvgaoenannings
Ao o W 16 1 ' Aa &
Iisddy Adlwazauz' nannluaangnimsiuilon
A o Y Y =
denvzilianuduniumsvgasenved luTomuiiu
anad UA Aggarwal LazAny” NUTIANNATUNIUNTHGA
3 A = Aa dy
sanveuduiteaz luTawmuiiuluanenimsduileu
=\ L=} tﬂy =\ 1} 1 7 1 =
weoauaz lutinsduilewdea llinana1enuediell

A
v =

199y 50D Singla nazame" Anuamsduilou

Do

He

A 1 Y = IS) Y
iwoadnald luTomuiiulinnudiuniunisvgaoen

2De D

INNUU

= A [ ] Y
vnmsaneNEuss liansoagdIdnms

K
Yuiloudeavesiaalunquuaaidoudanasuuduas
gagongnzgdmsIndudnalinnuduniunsvge
sonlasunladliedia’ls Tasdalinanvaudaiuuas

=< ' = S Ao s A =
msdane luwn msAnufitelidaglszasdiiiodnyina

K

yoansluiloudonnonuAIUNIUNTHABONUDY

= aa = a == =
unaEsuFaneFIUaauyiia 1dun duiie Tulomunu

3 a A o v o ' '
wazs Insduieieunlaiuiagreugnygamsinily
LY 3’4 dy I

TagaanTanwanisanyi luasatiazituuuinialums
ieniaqrongnygiusIniuenis Idauniendiin
' ] =< o ° = a o a
ao 11 awamsanydaamnsmi hlieuResnunsinag
nzgusnuoula

U

J as
Jaagunsamazisms

umvangualeglaelsllsunsu Gpower
955U 3.1.9.4 TaglFuuadnsna (Bffect size) 61999910
Adlnazang Aszauivdrdamnieana 005 ldvuaves
Y
naudAled1 1Ny 8 Tagnsaneiil 1d5unseysiasin
AMZNTTUMIIT o5 TUMI 00 luyud aanfugnsmans
Ny InaynIsIve NNIINOIAEATUATUNT D T5al
NUNBIUTUID9 SWUEC-335/2564X 1110131613 g uns 1y
v od . v o oa da
U veIYBINGNDOUTINIY 48 & TasAaaenluning
afesmifuauyseiuaztinnuen hillsesunniseses3 1
1A L] = @ @
lifiseon wag lidluiun 1d5umsininaessiniluin
' v & v Aad
noulagldnaluns wuuuazifunsmann LN nuenaes
HALAINIIN (Bifurcation, Trifurcation) HINDULMNANHYIVE
o ' v A Yy ¥ v o A
mmsmennisdvestunur lndudulndau nazdaden
Wunlanumnusnawsnlued lugig 2-3 Taawas
mmsdlamadig Tnsafunaznsedadiuves
[ ' v A a =} ' dy
amuundiueen lasdanusnamieae iy Insalu 5
4
Nadwas wauiagda laurianad (Silicone putty; I-Sil,
Spident, Incheon, Korea) uwad 1 uSnadwsiniu lagll
ot liinuszez 5 daawasinandiusnilu iasou
Y
Vo FUIA 3/4 117 AaldTiAuge 1.5 suduas $1uau
v 1
48 ¥u wawezAs anviaLuAed e ldlunelidnes on
9 H 9
13 smiwiluniifagsalavatanaadasluezasan
Tasdauredruvessiniuldsvasluezaianuazinioe
k4 i
WunsznedwInlunazezasane 13 5 Haaaas uaz
o Sde @ d’l o w aa a d’l
Ysuldnu Tws sfuvnunung hiaasa lauyiianad
] t 1 @ a
ponuazny 1315 udunoude liTaoas 19 Taqiiui
5 2 4 4
NaFuAp U




29 IngrasNUANWNSAIEas U ngnasvauinu *Un

J

9 a = ' Y @
a3ngnzquinanIna1sInludiinge
] 4 a a
MMNFINTINTZUONVIAGURIUgUINaI | Hadwns
1 =\ ] o a a
nseuaslignzqiivinaiduriugudnai 1.3 Tadwas
@ d a 14 [
#1e¥InseAndnaaiaY (Gates Glidden drill) 1ua5 5 a
= Y A A R4 .
ANANVDIZNLYAIIATIUDATIVYTVIUA (Periodontal
probe) AUANANLANTHegN 2 Taduas Tnsasivde
Moldndeaganssmin1aiuanssy (Dental operating
microscope; Zeiss, Carl Zeiss Meditec AG, Oberkochen,
Germany) Minusnalanfianunuunuszgnnsonaaly
a = Ao Y 19 A A A = 122
nanuanamnivua 1 uadiivsnalandianuanlins
v Y
2 Aty WUBUUILYNAADDNIINNITNAADI LD UTIAY
A d v o v H A
GUA D NdudiIANNaZeIAINE A8 1NAD
1 o ?XI/ \
(Normal saline) 5 aaans nousiinsnaassiuaely
o A A Y 1 ] I
suusmesiumsou lavzgnguuisoenilu 2
1 1 d' A 1 d‘d dy A 1 d‘ ]
ngu nguay 24 & fe nquilimsdudlewdoauazngui laj
a d” A ] 1 1 I U ] U
umsduilewasa tazuiwaaznguilunquess 3 nqu
1 c!' 9 1 U d' 1 1 9 I'4
nguaz 8 & laun nquigageugnzgimsiniuale 1
== ®
T1/5gMmduNto (White ProRoot” MTA, Dentsply Tulsa, OK,
I3 A ® .
USA) 15 INn510 0710 (RetroMTA®, BioMTA, Seoul, Korea)
uazluTotauiu (Biodentine®, Septodont, Saint-Maur-des-
a & A o Aa
Fosses, France) ta3oumsuilowaonlunguiniinig
d” A 9 aS a aa 1 @
Jutlowasalasldnszuennavuia 1 daaans sauny
< Y A a aa Y Il
Wudevua 25 visadealSuag 0.1 Naaans 19 lanu
a A o G Y Y A s A
vinunmigneqesould Taglfaeauyudnniounn
9
1neAvefI90 911U 1Fe19T 180 (Rubber blower) 117
X ¥ o ¢
idenoanaIngnzquilenss dunanieldndosganssen
@ < 1A o
NNRUANTTHIZIHUIGOAINADUDIUT UM TABT 0DV
) o 3 <
gnzq auaden luaduausvzdranaziisauiuion
F
indoueglaeion doaiaada lausianaanasonlilu
9
FDIINITENINNNWIINTULAZOZATAN INUUHANIAY
ausandnusEnimua thiaglaawsnugnzgaie
A o v o . Y q ¥ A
1n50911020aNy (Amalgam carrier) a2 1519 U Taaouan
[ 4 . o Y [ Y
WAniN®35 (Endodontic plugger) nadaq Ivuway uazld
¥ e a o Q
AU DUN LRI UL UYDITARANEIINgA
< 1A (=) d’l A Y o H = o T
39 ngui lutimsduidlewdealdhiuaou@ernuua
A A < ¥ A
wasunn@eadludunaouny

26 ® auvun 3 ® nus1YU - SUDIAL 2566

e lsemnsadiilonsvaounann
magaduiudy (Ui 2) mﬂﬁuﬁﬁﬁ@ﬁ?ﬁiﬂu%ﬁﬂwm%
penuazHoR186198 101 A0Y (Gauze) Juthmananew
il lugaruquaangf (ncubator) figmungil 37
IR UYAITOA (Degree Celsius) AL aZeoaz 100
Wlunan 7 3u

i sfladams

witayd

wWnudmiviaianIdiag ‘

pzAddn ‘

Weiid i

it dnvazvewnudiaes

Figure 1  The furcation perforation model
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(A) White ProRoot MTA (B) Biodentine (C) Retro MTA
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Figure 4  Bar chart shows the means push-out bond strength classified by

presence or absence of blood contamination
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Figure 5  Bar chart shows the means push-out bond strength classified by
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Table 1

Mean and standard deviations of push-out bond strength (MPa)
for White ProRoot MTA, Retro MTA, and Biodentine with and

without blood contamination

Without blood With blood

contamination contamination
White ProRoot MTA 1033 £2.17™ 742+ 1.09™
RetroMTA 9.69+1.87™ 6.73+1.08"
Biodentine 15.74 £2.49 ™ 1324192
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SousdmuianfiaaiuluuerRertuaasdedianuuaneiuediad
Woddameada Taemsinseianunlslsmaesm (p<0.05)

Different superscript uppercase letters indicate intracolumn significant
difference by two-way ANOVA (p<0.05).

Different superscript lowercase letters indicate intrarow significant difference
by two-way ANOVA (p<0.05).
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Effect of Blood Contamination on
Dislodgment Resistance of Three Calcium
Silicate Cements In Furcation Perforation
Models

Clawvuthinan A* Piyachon C** Dumrongvute K**

Abstract

The objective of this study is to compare the dislodgement resistance of three calcium silicate cements in the presence and absence
of blood contamination. The study was performed on 48 human permanent molar teeth by creating a furcation perforation in the center of the
pulpal floor with a diameter of 1.3 mm and a depth of 2 mm. The samples were randomly divided into two groups: the blood-contaminated and
the uncontaminated groups. Each group was divided into three subgroups according to the type of material tested: White ProRoot MTA,
Biodentine, and Retro MTA. Each subgroup included eight samples. In the blood-contaminated group, the walls of the perforated area were
contaminated with blood before being filled with material, while the uncontaminated group was rinsed with saline. The samples were kept in
an incubator at 37° C with 100% relative humidity for seven days before testing. The push-out bond strength was determined with a universal
testing machine. Data were analyzed using two-way ANOVA and post-hoc Sidak test (p<0.05). A failure pattern was examined using a dental
operating microscope at 25x magnification. The results showed that the dislodgement resistance of Biodentine, in the presence and absence of
blood contamination, was significantly higher than White ProRoot MTA and Retro MTA. White ProRoot MTA and Retro MTA showed no
significant difference in terms of dislodgement resistance. In the presence of blood contamination, the dislodgement resistance of three materials
was significantly lower compared to the absence of blood contamination. Most failure patterns were mixed failures (89.58%). This study
concluded that blood contamination reduced the dislodgement resistance of three calcium silicate cements. Biodentine had higher dislodgement
resistance than White ProRoot MTA and Retro MTA.

Keywords: Blood contamination/ Dislodgement resistance/ White ProRoot MTA/ Biodentine/ Retro MTA
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