iy
:E!.!!E?ﬂ_l? liju[ﬂa‘ls 2 - . .;u[nﬂ‘s suloms

r— - - — e ]
T = o

ioufoars

TR . e

oy -
it loulnms

/




) SDT
DTS

USUN Ioa.a.nuaios(1988)v1ra

NaaoLIBaAcio
ANUOSOCUU
088-868/163

A successful concept
for root canal preparation

Easy - Safe - Time saving

VDW.GOLD®RECIPROC®

Intelligent drive technology
to meet the highest demands

VDW.SILVER®RECIPROC®

Tl (ReciProOC"

E-mail : info@sdt1988.com

Website : www.sdt1988.com One file endO

Facebook : www.facebook.com/SdTantavade1988Col td

www.vdw-reciproc.de




—tp,
"\
4

Journal of The Endodontic Society of Thailand
o1senssusuIbulnnoudndirous:inAlng JA 20 aUTn 2 : 2558 ISBN 1685-3709

¢ Biocompadtibility “ponuighnula ¢ Pain Management Strategies
AL ¢ MSSNINGODSINWUSOUNUMSIBNUN
¢ Endodontic-Related Facial TAns:gnAuamwluwudaBahouuno
Paresthesia palatogingival groove
# Management of non-vital ¢ 10 WWUDEY : MSSNYISOEN:aoINMSa:ane
immature permanent footh JouSINWUADEISaQIOUNIO
& Cracks ¢ Uachus:sususiud AulkU..Daloussnunsms [

AUIISN...SA.NCY.UeNcd Whrdiseidde) 250-




Un 20 QUuun 2 : 255¢

susuibulaaoudndirous:inalne

7 18ulaans 9
5 ENDOSARN

aisoinus:su

WEL.NWOY.NASN JUCOWIFG

S 5 g .
AoaqGalubNNSHIA-WaYUNNMU
L'Su‘immmﬂuﬁ' 22558 Hmiladlunssiidiulaans Sangasy 20 Tisysal
fussainmsfiudeduauda 8 au 1mmuLW«JmmL@u‘EmmiLW@Iumi”mﬂumuL@u‘Em
achormanegiusidulee Thiethdiaesn Aeilugustlszaumisnui 10 999LNIZAR.
ussasEmsnYuen o Temaid vﬂmmvLqm"lmummammmmmummmmmq Towanie
AN wazAWINUEUln VmeuLwuwum’]mu@mummmmmmLmu@ma@mm
lulenafiaduazpsuanssmsinaulusuminlszaugusudulos luauil 2558 i
sefalenanaureunazansiufiinemiiianmin seuanAnzssN s YN AL
WesRuazaaznaniainnulinas naanns: 2 il Aduseenmaunamnszassaunde
Auguaema N i Uszavusipange AvETeY ganudus Anddlazelfauaranlmemin
pndszmaweny ueludulngnsaiiun asseuuziwinulszauausield Wasnanlédanunntu
udinavienaagldfnvnuiuasedudafin se ey, S wdisdide Saufiazanause
AanssuaNsne Wakaziiulslamiseaninuazainiadulny ’Eim 2040l
Tunnsylnddulllug 2559 AdureansuIANIzAIsAUATY e wInslHaNTn
wazHaunYuiAINgY Aayniun1Iinanu anndannlsenis naestluaznaen

adantlua 2559 Nnvinuey
WA.NWY.NagN Juciwifiy

Usssususuidulaaoudnairous:naine

@ |5UTO&’] S TE AM ‘ nsanssusuiBUlaaoudnairoUs:NAINg

() AUSNL @ NOLUSSUNSNS @ LUsUIBUIaQOUGNEIND
VWY.619759 qUNSNESR  sA.NeY.A9.iTnun FaidAatiana Us:neing
HANWEY. AR EUANIAY  )A.NNEY. Yy iRl dmsiu AUNOWBOASIO : MAIILANSSUKRONMS
2.9M.A3.00ANG 1a19N3 a.90y.n7.120u0 3da311404a ladnendulacoud (U 14 exmsioauwsITess
ussnuisnis a.Wey. §eee Astnynyaniy) 50 wssn ARLNUAIWNEAEAS UMDNENSe)
NW.ANTIR NIEYAUTFNLN HA.NWEY.AT.N190 TTnuAug URGa 6 nuulgs nuoownuin 1wasBINg
SOLUSSNUNSMS a.90y.a30u0 Alaanend nsoinw4 10400
BN ANAN NATUANE  HANNGY.AT. NI GIRNANUS
B.MWEY.NATUNY AT Insans 0 2200 7824
HA.NW.AT.ANLTY ANYANLATN E-mail : thaiendodontics@yahoo.com
VWL TUIAT LI9ARTAT Facebook : Thaiendodontics




Un 20 Quun 2 : 2558

susuiBulacoudndirous:inalne

a1svINUSSUNSMS

NW.AUBIA NMnYDudcUUN

AvIUcoDMU C)'WISWUWﬁDDOU‘TdOEhDTS 1 20 TN 1eadulagns ansans
westnsNBUlnaauRAnduLksnAlng mmmmumﬂj Tugiluuia mumamﬂmﬁnmm WAIWBNLN
@mqmmummﬂmﬂmvﬂ mmm 201 mumLﬂuma‘ma‘@mqmmusluﬂ%uu mumwm@mm
ARAUIIIENNT 19 7 v Teazdecraidennally o il Ae

SA.NWEY.UENU WardBseldae W.A. 2537-W.A. 2540

A.NWOY.A:000N0D JBSINE W.A. 2541-w.A. 2542

NwW.3s:00UU danenusng w.a. 2543-w.A. 2544

NWOY.81S18S auNSINESa W.A. 2545-w.A. 2546 lla: w.A. 2549-w.A. 2550

WA.NWOJ.NaeN auciwiig W.A. 2547-w.A. 2548

WA.NWOY.BUNAE Tasu W.A. 2551-W.A. 2552 lla: w.A. 2553-w.A. 2554

O.NW.QS. numo lanona w.A. 2555-w.A. 2556

uenaNLLEn mmmm@mummnmma‘mmmsmnmumimquLﬂumuuu\ﬂ,umiwmm
NN9RNTUDITHTN ?QNNVI’M@N’]‘M‘HN’;‘NLL@”‘V]’MN@’M‘V]WVI’MNH@Lﬂuﬂﬂﬂu\iLLN%@’]ﬂmV}ﬂﬂﬂlﬂ
AN mwﬂmwma‘mmmuma‘wmm@m\immum nezanluguzussnsnisautiaqiiu sieade
I@ﬂ’]@u‘ﬂ@‘i_lﬂm%ﬂ’] wmwnmqmummmwmmﬂmu

mmwmﬂﬂmmmmqmuuu usl@sausannmdniulngnssansianusnauds
antlaqiiu MR 43 LA mimw«aLﬂummmLLﬁ@mmm@mmminﬂvim e PN VT
e mnsiaunzeasainesaauieiaaii ddulentail snaney. Jond widsdide
usstu1anadulaanvinuusnuazdseanuansuy luadasalyd delfinasiunlddun=ain
Lﬁuimmﬂuml,t,mﬁiw,@ LU NNIWAUNTNTNY 28937 TuaunARENAQE

IummmLu@mmﬂ‘lumummm\muwm’mm waznannuane lidnasifluBecans
Biocompatibility a1n 8.9W.A7.0NANA  nssneniuitilanasinidla aan e. Foee 211U
mm‘mmu%@ﬂ@umu 1 WAy 2 mnma‘ﬂ?”mmL@uimmmﬂuﬂwmum Lmvuwmmwu’mu‘l@@uj
uanaNHuLAY meflumafmmum AEC 1snfafiumannuiianiu Facial Paresthesia 184
A.NNEY.BIEUN Aladnenlann University of Health Sciences Ae9quny mmamafgﬂa‘zmﬁﬂm
Uszanguann wifinddusarlfaansdiuriugeuanga

é’wﬁ*wﬁﬁmﬁu‘immmﬁuﬁﬁ@Lﬂu@ﬁuqmﬁ’mimﬁ?mmNuuﬁq WBIFRINWLIAULSSWNENNS
Aulud Tnsesa dunssunisgaludaastusuy Aallaiy

NW.aULIA MOYDUICULN

3 | 1duladls 7o

ENDOSARN "5




) iSulaans
“==/ ENDOSARN susuibulaaoudndirous:inalne

Contents

| onsanssusuibulacoud@nairous:nAine
Journal of The Endodontic Society of Thailand

Biocompatibility “AowuidhAuldmoBomw” 5
Endodontic-Related Facial Paresthesia 19
Management of non-vital immature permanent tooth 28
Cracks 37
Pain Management Strategies 42
MsSnnaoLSINWUSOURUMSBNLNKNS:QnAuamw 48

TuWudiaBsgouuns palatogingival groove
Root canal treatment and guided bone regeneration in maxillary
lateral incisor with a palatogingival groove

SIWOWWUOE : MSSNNSOEN:a0INMSA:A1SUO0SINWUADEIEQISUNIO 63
Management of a perforating inflammatory root resorption with mineral
trioxide aggregate : a case report

iUadous:sususiud AulkU...[JalussnunsmMmsy AUlSn... 70
SFA.NCY.UEN0U WInULEIDEe)
MWDINOUIAADUAMBA ©1msEiNgn la:dvassAnusShouidula« 76
3un 25 w.e. 2557

ANIUUNENKSUWIZaIUUNAOU 79

TuaunsauBniduloans 80




UR 20 QUUA 2 : 2558

5 15uladns
susuiBulacoudndirous:inalne

BIOCOMPATIBILITY

“aouignulanIvsonw’

O.NW.0S.NTANT Ianona

andnenisulacauc MASBINUANSSUUSHL:Ia:USTLOZNEN

ACNUAIWNEAAAS UK INENAEIBEDINL

“Biocompatibility” anaudaululnglddn anudamldnisdann dadinvinuiiedlussnisuwnd
mLﬂﬂﬁauﬁﬂﬂﬂwﬁﬂﬂﬁmwﬂahumﬁqﬁwv‘fﬂ"f]ﬁmﬁ’w wazranaasdedufiasudaiiuiiaonumanadiatngls
geLaAn19rsnniee Al LnAsaiiaznanatenmsansesindnpeudniuldmsiann sanienaging
%pimﬁi%‘luwmﬁu‘im pawsndusaiia nesjariuliinnaainidnla lunmndwunnnddunismunauassaunss

a a !
Mlsngluansansiznissneg

Y o v = A o o o
ANNEnARliNsTnnwAeezls aanARTRAN
1 1me International Union of Pure and Applied
Chemistry (IUPAC) ) T 2012¢ "La’m’lﬁﬁqﬁmuif’ifiq
ANENNN T e AU UTL U049 R9T TR R LAY
TinelfiAnuadnades luanefifns fnanulusim
Biocompatibility of Dental Materials ﬁ‘:‘i_qlbl'i"i’\
WuaAua nisnredan i liiinn1snataues
t:ll o dl % (2)
Nmanzan Wegnlilaeianin
puaulaludaniazlalinalfifnaouiduisvse
3 1 1
szAEABNsaLlaite WTasanNIe Fandd JanReang
= . ) ' v a ' A
FNN (bioinert material) LLWINﬁ’WUMVlﬂVI’N@ZHQiﬂW
JanaanqnanIemInIn (bioactive material) NAN9AS
Tanuiraarsnlanilassaanainianaunsoinliiieg
1 ‘ﬂl Y v o/ 1 1 Y é’ ¢ﬂl
Nasing] ANTIFeenIsle ensdaetinaidy nnsldiidaite

Ipaadananus i

gndng (graft) Lﬁ@lﬁlﬁmmm?ﬁmmLmummmwmn
(bone regeneration) Gﬁﬂuﬂ%uuuﬂuhmﬂLﬂ@ﬂmmﬂ
'vmﬂmmu‘umma‘mummmmmmmﬂ (osteocinductive)
Lummnmmmmvﬁ;u’mmmma‘m‘wmv@nluﬂm
Tmﬂma‘m”ﬁumaﬁﬁ@Lﬁ@ﬁﬂqﬁuﬂ?ﬂvﬁm‘ﬁuﬁmﬁm
’Luﬂmmﬂummmwm”mﬂ (osteoblast) fouiaiile
ﬂaﬂmﬂmuﬂmmuumﬂm ile Lﬁlﬂﬂ‘;‘"’mﬂ (osteoconductive)
thuagrimtiiflulaseAneig (scaffold) lmaaidnlyl
mﬁﬂﬂq'u@:m?mﬁuim%’whﬁu

A TuldnisTan naasTanaziulai
Nmmma‘ﬁﬂ@mﬂd@ﬂ@@ﬂmmnfm@ laidnazifinann
n19arang (dissolution) 4a1¢l (disintegration) YER
N13NANTAL (corrosion) FaannzIadtaiEaLaYINne
FauaeuL1nI09A UId AUl AN 19Tan nAed]

i
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mmLﬁm%’mL%u‘lﬁmﬁummﬁmmﬂ L1 WEAINEN
(toxicology) ANLaansie (safety) %ﬁmq (biomaterial)

~ % , ! q y o = N
ranssuilalEa (tissue engineering) atwmaniaedlalls  ( TOXICOLOGY o
YaaneriuanssNdmdudadan (biomaterial)

( )
o 44 ey .. T SAFETY
v ennsldenulugthaenane iinnadnaAesnge e

=2 1 1 calal = [ =
sautetlyymganwlé adnlafinfisaanuliouadnades
(side effect) 1a4n17 91T URTTaR T g9 A

144 BIOMATERIAL
Aruduusnulave laalanizadaiu (amalgam)
wednaznueyvluiunyaainsuinnangilae 1w TISSUE ENGINEERING
NNIURNANIRNINBLATIAR (acrylates) NIURIHBEN v
i

WaNS:NUYoDIaQaosdMe 0105 MUNOONIAKANEIUUD B o

ANT0uLNaan AR NITazingan A Nalu 24 dqlug

: (acute) nalu 3 1A9U (subacute) LAZWIUNGY 3 LAAY (chronic) TenadnaALsTHinEefen
s ladnulunstizesdanniariumnssy

[

AAN1aiuAnIsNananalinAN1IENLELWTaN1IANIUDY

9/"!
A

: v 1 1 1
Feaidle 1w Eallandesiin wien Weitialuii (dental pulp) visenszgnitiiuls

1%

Fapmeiuanssudnneliiianiazlafiu (hypersensitivity)

s a dl v 1 a dl 9:/ -IZJ dl 1 v a Y o °| 1 dd‘ 1 Y a A
¢ TUAN 1 LL@&41@N’1ﬂﬂ')’]‘ﬁuﬂ’ﬂu MHLFu A na lRan suRnAnIn lunstunna LR AN

\T mutagenic (NAN8YUE), carcinogenic (MBNZLTY) WAL
teratogenic (ALHAN13NAIL)

mmL?Q"ﬂwmmﬂ%ﬁﬁm@mmmﬂmﬁﬂé’ AenFuLFnnImentsuwne Faru
AINNANTIMAFRLAN W wnsgulaieale (1ISO mmmmammwmﬁqﬁ@qﬁmﬁﬁﬁ
standard) 14971 ﬁﬁlqﬁf;“mqﬂixmﬁlﬁ@ﬂmﬁuﬁﬂﬁqmﬂ SRR aﬂmimmwmﬂ@ﬂumﬂfm
AUl wazszdurasnafianansznuaeian ﬁmmwmmﬁmmmmm”lmami
r;i@s'ﬂqmw?ﬂzgﬂmﬁwmmwﬂﬁmﬂmmmﬁummL?Q'm WUANTINANINNNE 13 N7 M RsTariu
(risk assessment) ‘L%umﬁﬂﬂ’]ﬁ‘ami’wﬁiﬂuﬁmx‘maa LEUABNINAR (resin composite)
LL[ﬁlﬂﬁi’}\‘]'ﬂﬁﬂﬂﬂT§U§ﬂfJ’mL§Iﬂ\‘] (risk perception) 183gfilaer N9aNANINTIA sanliDan i
Tneduis fuaauane ] seinaragedeyaain AaeasIniumag®
Sumefiun Meugithe vsanmasediananhidede
Tdeananasldiflunssusunimmnanendgns Inasin
@:’L‘*ﬁz@mmyﬂmu?ﬂmmL%@muuﬂm‘lum@ﬁmau%
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mswwon 1 MshaaeusnsuUs:ITURUINAUIAMDBOMWyoDIaqMOAUANSSU®

Systemlc reactions| Local reactions A||erg|c reactions| Other reactions

Cell culture (for

specific problems)

In vitro

Implantation fests

Acute LD5O fe

Chronic D,

Animal experiments :

TunINeaNti N1 snagaLANEALlENNg
Fannaeedan amnsouseantiillu 3 sxdulun
AR N13ANEIUBNNIE (in vitro study) n1sAne e
(in vivo study) 1#7N19NAAa LUERTNAAaa (animal
experiment) WazN13NAAR9IARRN (clinical trial) R
ﬁ*ﬁlmu%mmmﬁuﬁf’hmm”lﬁﬂmLﬁmi?m%’mnﬁﬁm
119819 m@mmﬁmmﬂ \iu nmsgulaieala 10993
mﬂmmmmmmuLW@ﬂ@”mem&u‘ummmwm
m@qmﬂivm‘iﬂgm\mmwa (mm\m 2) lataala 7405
ﬁﬂmqﬁﬁ'ﬁmmmm@uzﬁﬁﬁur’m@mqﬁummm WAL

lalaala 14155-1 \iunnsdsuitiunnemdiinyesdatlssfng

NNNITANE

'Ce|| cultures
te Agar overlay
MITT test

Dentin-barrier test

Usage fests
Pulp/dentin fest

Endodontic test

Implantation test

Cell culture MUTOgemcny
models are i ® Ames test
being e Micronucleus test
de\/e|oped HPRT test
Mouse lymphma

test

ie Maximization ie Micronucleus test

test with Teratogenicity

modifications | e Reproductive

e Local lymph toxicity (rodent)

node assay

nNIANEBNNNE Elﬂﬁ'}@f;h\u‘ﬁu MANAERITAG
(cell culture) amﬂumawmmuwuﬁm mmmnmimw
905 wazsnanunInvingnld Lmeam@wmmmmuﬂu
AN1ITANN A4 un1maans m@mnmmmﬂmmm
MIMAfedLLLiiAe nstran1anaaas 14 sl
AP AN AR Shazgnanen | FeBLne
NMmemuumﬂmwm viraudanalAeniziutag
me*] Wit m:‘mm@m@mmmﬂﬂl*ﬂummﬂimw
TiAnTlsdadasninresnimeaealugefinasszinazds

nsAnE ludnimaaesdnnnsarin lavaewuL
%uﬁu&mqﬂi:mﬁﬁ%ﬁﬂm N1INAARLANNLT UN
ANeTA LN (acute systemic toxicity) Ll 19N
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o® A1 LDsg (lethal dose 50) @a1unsanlalaa’ld
Aninaaeaniuaisannaindanisedanienany
Y o 7 v allo Yo & a aa
waadunaAN NTuNR 1 dninaaeudadan
ldmaTanile dqunisAneianmd uieianie

TUALTATN (chronic systemic toxicity) NiTwNY evaluation oF medical: devices

M lalme 34T mwmfmmumimnmqLﬂummumm :

e atdlsfimunimaaenwanidunimagay |SO. ] 09 9 3

w‘l*nﬂa‘lzmmzﬁmumlum LW@’LMmemsmmmgm ST URONEHASSL
1 a 1 o 1 o

naunazaangiesnann dnldarnneninlld

UsAemdludilaels ‘Emﬂm”l,ﬂumqmmwummiu

fnaziinonuilufimioniasn faiunimagey
prflufimianisd (local toxicity) WAaTAIN

dinuldiuiieitia (tissue compatibility) il
~ dayandnud1Anyuinndd

mswoh 2 mmsmufélé'afo 10993

N@) stondcrd ISo0

ISO 10993-1  Evaluation and testing in the risk management process
ISO 10993-2  Animal welfare requirements
ISO 10993-3  Tests for genotoxicity, carcinogenicity and reproductive foxicity
ISO 10993-4  Selection of tests for interactions with blood
ISO 10993-5  Tests for in vitro cytotoxicity
ISO 10993-6  Tests for local effects affer implantation
ISO 10993-7  Ethylene oxide sterilization residuals
ISO 10993-8  Selection of reference materials (withdrawn)
ISO 10993-9  Framework for identificarion and quantification of potential degradation products
ISO 10993-10  Tests for irrifation and delayed-type hypersensitivity
ISO 10993-11  Tests for systemic toxicity
ISO 10993-12  Sample preparation and reference materials
ISO 10993-13  Identification and quantification of degradation products from polymeric medical devices
ISO 10993-14  Identification and quantification of degradation products from ceramics
ISO 10993-15  Identification and quantification of degradation products from metals and alloys
ISO 10993-16  Toxicokinefic study design for degradation products and leachables
ISO 10993-17  Establishment of allowable limits for leachable substances
ISO 10993-18  Chemical characterization of materials
ISO 10993-19  Physico-chemical, morphological and topographical characterization of materials
1

ISO

0093-20  Principles and methods for immunotoxicology fesfing of medical devices



mwmﬂuﬂmawq ﬁmmmmmié’@m
mimmuwuﬁm 1 NIRRT n13tlgnels
(implantation) ’Lu@mm@m smmmﬂumiﬂmﬁlmﬂﬂ
il (subcutaneous Iuﬂ@’lmLuﬂ (intramuscular)
wralunszgn Nezezinaise mmmlummﬁlum
wmwmmmqmmmﬂmﬂwq ACRELR: LL@”M@’]M?@
mmma‘wmmuiﬂhﬂuNﬂfmiéﬁmﬂmq yananNiu
mmLﬂuwmfawwWmmmuﬂuumﬂﬂ@fw Lt Ufizen
LﬂmmmiwwmmiuL@ﬂ@mmmmm NN94LaN
YBIULLIATIZE mimmmm@mﬂzm Lﬂumu dunmegay
‘Emmﬂmm (usage test) "luzﬁmf;miﬂmmmﬂuﬁlu
gilae mwﬂummwmmm@lummmmmﬂumm:m

ﬂummwLﬂﬂ\‘mumﬂmm@iﬂumﬂfmimmnmn

@ﬂmﬂummummmmmlmnuimm\‘mmw Af
N1INAAALNITUH (aIIerglc test) mmmmwummiu
mn@lmﬂmﬂuiqmumumm 1 uay 4 unndnafiaam
ﬂgmmmm@wuqu@mummmmmmwm@@uiwmﬂ
35 lnevin ludndnnaang 1w maximization test, Buehler
test 1iudw viralugilag U patch test, prick test,
radioallergosorbent test (RAST), immunotoxicological
test, lymphocyte transformation test (LTT), memory
lymphocyte immunostimulation assay (MELISA) Lilusiis

mmmmu’ﬁluj 16wn mmmaﬁuﬁf (mutagenicity)
W11 AMES test Aanuiduissaiin (genotoxicity) ki
HPRT test, in vitro micronucleous test N1TNANZLT
(carcinogenicity) LT implantation test Wazn19NLHA
Vl’]?ﬂ%ﬂ (teratogenlc effect) meummmﬂm@%
mmmmmmmmﬂmm LAY memmuwuwfn
qamuuj uLLmTumm‘Vﬂﬂ‘Lummma‘ﬂmwuﬁ NIVILANE
LAy mmwumwmm sradliainuszlnszdslunig
hmu‘tmmfawq LQ@W%N@M@W?M?@Q’&@

msnagounUIAUIG
MoBoMWYoRIAaQ: asniitivooniaidu
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nsneaedlpaRnin Mlunmageulss@vianin
289929 N UL NA7) U ANEIFaTe9n193nE
M43 (longevity) 1a3an) Llus mimmmumjmﬁ?ﬁ
Mldnsmaninaesiagmiuanssunaiiudoumiiaes
nsAneluadiniduiu Inanisldanudaamisiuanssy
21ANUNATIAENT ARG LU mmimmm@ﬂfm
NIENARIAINYTUTHY m@@mmmawq”wmmmmﬂ@
N1TUN mﬂﬂuﬂummwmﬁam‘wauj s n1guila
HANIINAABININARUNF B98N A8 NAN 897117
291ANg1U (evidence based medicine) NANIAR Taya
1/1mmmimmmnmmm@mwm@mmumuLL@vum‘mu
(randomized controlled tr|al) wuﬂmJ‘]ﬂW @m\ﬂ,@ﬂmu
m@mmﬂmiﬂﬂmmmwml,u@Lﬂﬂ (histology) Tusyel
en\‘u,ﬂumnﬁmmmmuu mhmwmmmmmwmwﬂu
tlaq1iu

q Lﬁuié’d’]miﬁﬂmmmL%’f]ﬁuié’mﬁqmw
wmmﬂuuummmm LA AT ARDI AU
daLAuLazdasnag muumafu,ﬂ@mm@mmnummw
18T UTBINURAE 1ﬂmﬂﬁ@1°naﬁu1um@uﬂ safluded
faszsinszds satneredtlssiAudAnsne finulduiae
Tuind3densTadan Taun mnuliassesiuszinanig
1/1mmuu@nmmummmmlumuwﬂ W1 Tansnan
V]VLQJﬂ‘ﬂGLMLﬂﬂ‘IJ{]m‘ﬂﬂuﬂ’ﬁ‘LWW ‘ataitad enarieliin
ﬁmuﬂumﬂwim visagaRaanlaftauas (zinc oxide
eugenol) mumﬂmﬂuwwmmm@m nauluTnalde
m@iﬂu‘ﬂm@ﬂumm u@ﬂmnumiﬂ@@mmmm NFAn)
mmmuiumwmagumm (setting) ‘Vii‘fﬂluﬁ‘yﬂvLL?ﬂ
mwzﬁmmlﬁqﬁq %qm@dfﬂiﬁﬁmmqmﬂuﬁwﬁﬂ
ﬂﬂﬂqw'ﬁm'alfma/l,uﬂl,ﬂﬂwum LmemewﬂummLm
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FelinInaanTaeaaInImAaes Asnlduaniduuan
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lummwﬂiﬁmmeﬂuﬁummmLm@wmmmumm
lfinnefadevisanendanim mﬂmﬂummmm‘w
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AUINAUIGMOBoMW
JoodaqniBlumvidulaaoudng

daquanuitololulaesaso (direct pulp capping)

® A3ANY

o nandlalaluiuas
o Gefaanlafyauea
o liTuARNINGR
. .
o Lpaidanlansanlas
o Huaialnsaanlafuannanm

0a000Na0LSINWU

© @AY (core material)
- WU (silver point)
- aeLlasen (gutta-percha)

o e aLaas (root canal sealer)
- Gadpenlantauaadalaas (ZOE sealer)

o - HARATUFILNITA 1T N2
-FalaaFaInananand (epoxy-based
sealer)
- e
- upadenlansenladdaiaes

- FRlAuTaLaes (siicone-based sealer)

AT AUIdMYBoMwuovdaqnidiunio
IBulacoudnd
Saquanuideigolulasaso (direct pulp capping)

e 23l Luﬂiﬂui@wmumm@ﬂmnj LR

Muw@wum@ﬁuu@ﬂﬂm 0.5 NadLuAT Az liine
ﬂgmmmmm@m@iuﬁuwum zﬁum:rgmmmmnmmn

WINAYTRAINATFNe] MifluasAtlsznauaesian

NBILAN (copper) Ania (mercury) ilusiu® agnalsfinu
NARARLT (byproduct) MiAaNNn1siANIaWmMa1Hana
L% o 2 A I/Ls./(8) 4 X = o
Taefun TN edL LA B lH® WeallaWuiisassy

= = 1 1 ) £ o o [« o
Haanuuuiveswa wellduwuzin i ldadanuduiag
Taviudieialulnamnag

e nandlalaluiuas (glass ionomer cement)
uﬂgmmmmmmmummmL‘Lm (acid-base reaction)
mqwmﬂuﬂmm (PH 1.6-3.7) Tugaausn waviiledua
ﬂ‘i.lﬂ')’]ﬁJ“]juu’]ﬂ“] it} mmu@m@luﬁu Tuszuanenng
wiasin mmluﬂmmuummﬂ 1093@RLeiAIATHAN
sty s fistuluanasnanaleleluues
(resin modified glass ionomer cement : RMGI) #48na1n
aziindisensaualusendnanisudeiands faufia
MsAnEANNFaY Fsanaifnanndautlsznayaes HEMA
(hydroxyethylmetacrylate) yanaNLHARATLN A
\i Vitrebond flafidautsznavans diphenyliodonium-
chloride (DPICI) @4iflu photoinitiator 7iRAA"aTluR
AielTasganIn® FoiAdlainusin il unstlavi
e Lﬂ@iu‘imﬂm\i mumﬂﬂu‘lﬁwmﬁummqmﬂmm
mmums@fmwumamqmmjum@uﬂfau

° snmraran‘lsmmuaa MlFAAN1IENLaLTUA
iuLmLLa“mmqmmLumﬂ@iuﬁum@mmmimﬂmq
LummﬂummLﬂuwwmmsﬁmm atinelsfimuiled
mumaﬁunu@ﬂmqq @Jmuﬂgmm@m@ummu WHl
mmu‘lummmmmLufaﬁwnfaume (reparative dentln)
i LLb‘lu@F;Iﬂ'J’]LLﬂ@Leﬁﬂm1ﬂ®?ﬂﬂ1°ﬁm (19 yananniy
mmqmﬁ@vquﬂqm desananansadiusensuatlazam
LATAANITENLEY Lilesannaunsodudaiaules
cyclooxygenase AIAANITLIA prostaglandins Au
lekotrienes 14" 12

o \53uAaNlNAR (resin composite) WAZATLARA
(adhesive) lufanifianldeuatneminluilagiiy
ﬁmmuﬁwmmﬂ"ﬁtﬁuﬂfau‘iwamLmz‘[wamﬂﬁﬁmﬁluj
A8 Bisphenol A (BPA) %qgﬂﬂ@mﬂdﬂﬂ@ﬂﬂmﬁ@ﬂﬂ
TulumafaInan bis-DMA waz bis-GMA g BPA 1ilu
Z\i’]ﬁ‘ﬁi’gﬁ‘ﬁ’mﬁﬁuzwwmaﬂ§WM§UU??Q®ﬁMW?LL®$ epoxy
resin flpnidedn BPA gniantlaasanuseqsineiidng
a7 TNnge ANnsnazanlAluan e e aN el
huansrenziduaznelsnieussaiinsne atndlafiniu
American Dental Association (ADA) luil 2013
1é’§mmm’mﬂ@@mﬁmmﬂf]fkﬁ%@mqﬁummimmmﬁ
LAZEUAIN MaTisenel 45 BPA Ysunouantiasanng)
filanseraniagumaiumnasy L ddmadasagunm




Sanesesgle ludanaesanaudnidldnidan iy
ﬁumﬂmiﬁﬂﬂﬂuﬁm‘mm@a%ﬁuwmmzﬂﬁLmﬁ
teAoNdnAulEn N Tan B TAs 1 Inoue wazAny Y
1mm\ﬂumm@mmmLu'aLﬂ@"LuImmﬁmmm‘l}numﬂ
MAnTUAINNIANTA109 4-META/MMA-TBB (111
Super-Bond C&B) fuiilaiiieluluaeanszsng 155l
(1) soft-tissue hybrid layer (2) intermediate layer con-
tained small particles of polymerized 4-META resin
wae (3) layer of tissue containing nonpolymerized
monomers i MMA (methyl methacrylate), butanol
usiu aginglsfimunisAnmnlunysdliarunseugu
LN ludndmaaedld SnudEnnssniauites
(chronic inflammation) ﬂﬁﬁ?mﬁ'mﬂ@ﬂﬂ@@u (foreign
body reaction) m'a‘mﬂ‘ﬂmummm LL@JLNWUH"]M?’N
eflutaugEu s © u@ﬂmﬂumwmmmm@m’mmm
(degradation) I¢luszaizenn nsnenlunysdisiess i il

wasslsiiuinueamanlansanlas Nuasalnsean s

WaNNINA (mineral trioxde aggregate : MTA) LAz
1uleiauitu (Biodentine) ¥liAn ot e idsuaia
ATNILLAZANMNINANINg1sTARAETa Single Bond
Universal system"”

° me%ﬂu"l,am@n'lsnﬁ (calcium hydroxide) 1l
qmﬂmmum@ Felulne peanms g hutlagii e dn s
ﬂuLu@Lﬂo‘Luﬁu@”LLmr}m‘mumLsﬁﬂuLL@JLam@ﬂsmm@u
filsiAnRauwandeniifhia Insenien (pH) %mu@gﬂu
q1lunn999819714 iu slaansuanuaes (suspension)
i (pH 12-13) afiaudasiaudals (pH 9-10) lufu
Lmewﬁ’Tu"LﬁLﬁmmm%”mﬁﬂﬁwﬁ@uL@?N”Lé’ Tnendle
Lm@Lsnmﬂ,am@@ﬂimmmquﬁl,ﬂul,ummummﬂmu@m@
Tuituasyinlinadusine) 4 muimm
gnansonuldudeann 1 dalus ‘Emmuomoluﬁumuu
AzNNNAe melutlsenandaeiamitaiEe imilody

zone of obI|terat|on

ANADALAZHARS T URUARA LazAamaNlansanlas

(2) zone of coagulation necrosis 199 mummified zone
Huduiifinisniguazninzvaeaidenilaniden
(thrombosis) mmtﬂ@ Lﬁlﬂ AP umnLszunns 0.3-0.7 mm
Usznaudaeiiiedenluiidan wrdenanulngdng

11 15uladns
susuiBulacoudndirous:inalne

ra9uanniaandaawazidulszamleaag (3) line of
demarcation Lﬂummﬁm‘“ﬂdw zone of coagulation
necrosis fiuitia e lufuisaan mmqmmmnﬂgmm
sxmdnauaaidanlansanlasiullssiuluile de uas
(4) dentin bridge formation TnsIszeIzhInaziili irregular
dentin vi3® fibrodentin Sladegnnelu wdsaandu
2-3 IFauAIR LU a U HAN oz Ia i L L®
FwiuaaBsutiaudeiudsl AuasyinlfAnnsane
seaiafelutionndy fnnsaiaiiefudenigsumii
szl wazagindiudanunndn® (mwﬁl 1)
Han19AnE luunystnudIn1sTaiusawAaEN
Tansanlafluanisinenlussezeniliusiau®

o Nuluasalasaanldawannsing (mineral trioxide
aggregate : MTA) \ludananmandanagiuus Buiie
widaFLldaLlsenetaes ticalcium silicate, tricalcium
aluminate, tricalcium oxide WAaZ silicate oxide Tpeid
bismuth oxide g NuTad dausunedunnasidndon
U84 aluminium oxide (AI203) magnesium OX|de (MgO)
waz iron (Il) oxide (FeO) Nanag®?? L@umﬂmmwum
fanudnAuldn1eEanni mumm@wm@um
AulnALALaiRAa8 % 2 anadnnnalnlnaAeiy
wraidenlansanlad Wesannidieduiiedusiatuiy
@:Lﬁmﬂg‘jﬁ?mimmﬁ'u (hydration) tAnaRsuafiw
waaanlansanlas aaunndalduradauiulansen
Taaaauls mﬂuuqmmﬂummm (pH 10.2-12.5) w99
3 Falaauan LAZANANEFRL") AUWARAT pH WAL 7.6
AEna9an 10 41 asanann linAMudunesamas
Tugiaguan Lwifi@ﬂﬂdﬁmmﬁm%uj atslafiguiduiie
saiflutaniifiannudiuldnisdan wdia inlfida
mesniusmiseliifna aunsansziiumsaidlalsled
AR firgatesiunisaiileEiowds iy alkaline
phosphatase, osteonectin, osteopontin, osteocalcin
g SRR sa e Ut URT AL
Lmzammwﬁ'ﬁﬂdmmL%Mamaﬂvl,smm 2) (it 1)
Tulaqiiufnsdnenlunysdisaeuiuadnia
seafuiefimieniiuaadanlansenlasd e ldidy
Lﬂuﬁm@ﬂmﬁmﬁmﬁ'@ﬁluﬁu% o

=
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1. 9@AWNY (core material)

o LRU (silver point) Lﬂuf?m@ﬁﬁmﬂ%\im
Tuesn ldwuzrh bildiduianganaassiniy
Tutlaqii iasannldansnsnsin i lufumds
e NTlA waziansriansenld Lan o s e
18un silver sulfides, silver sulfates, silver carbonates
LLAZ silver amine sulfate amide hydrates %Iﬂfl
Auhfissimad inlAmnssniaLTeaiiai
saU1an891n wazanain liNAN1IgaaTE1ea
7907 (root resorption) yanaNEaAANIANG
(argyrosis) FiaiuuaziiteEelnesatidaee

o inALad91 (gutta-percha) aNNN70LLLI
wanldiilu 3 pna Ae alpha (a) beta (B) uaz

o

adtug11 (amorphous) AWALTNYUUYH TngLie

93 I
aa

AOIMOHINHAUDITI 42-49 DIANTATEIA WAN beta
azifasuihy alpha wazAnianiFnslnasesian

D

°

|
=

= K = = o o = 2/
ALAUY WIADUTAININLINDA 1 NTUNA L Td T

wAlARA weaKINNguugH LD 53-39
avAaalTed aznateuadigau llmanziag
linuluadtin mudnAudinaesaiuian
dld a 0I = = = = =
AP Nl AR lN Tias NLadesnIng
ANNIONUNIUFABNTAALAYUN (hydrolysis)
annziug wazieuladld waananumaNlne
1 d” dll 71 v d‘ al 1
saltlaitialaanias Wasaininislaasgns
THAFNT 28NN 1TU TaABeau” anIUNARTWI
uEeninIsRnatssing19 il iy
% a A d‘ | = &
ANFNULLANEE Fanattulpadanlansan las
lalalanefu reansatnau Avnsdiuld

L T IB0DMSIEOD |

 idoigiolunimseniau
: mambmnmsfu?éuﬁ/oé
2 | JugaqUonudoidol
 Joeisp anAsEMSIN |
| idovLsouIaSY” '

NNTEININRRRA I fENSINALIU AT
aynIA IngeuNIATUIALEN (50-100 TuAsaw)
azyn lNazanaasLNAlATne (macrophage)
wazfisnsendaudantaenls luanzneynia
sunslunndlineliiniaUiiseneuaneses
A A 2 sLQJ o 1 ) . . (31)
LLEATYI IANUS LUUYALLNN (quinea pig)

x ad A & da a4
UANANRYUUYNMANTUNRIIINAUNGINGT
10 p9AnEtaEsaluszndnansannaeesniu
[T o 4‘ dl [ ¥ a aaa dglj dl
dudniladavilaninliinadisanveadiaitie
GYERTINf

tyundrAyneasnszniinnalunngld

@
A

anaAAARNIINTHU Ae duRseseldulszam
= A o a & 4. .
UNTa8a3 885 (inferior alveolar nerve)
geanavinliiingUaeifinanisinlng Hanis
Uaautlay Heinisanaiindansiavisanies®
o o o dlal a ° 1Al
Anadessidudanniasnduissi wead
s1enuglneaN NN 9gALR YRR
wWesguazinligiaenanisan sauisainis
dl DL 11(33_35) 4‘ DL a [ % a l/l’ %
2w 1a® % ganalnnisiiadunsigeiainiale

o VL a a A aﬁ'lfL 9./(34)
NAINAALNLINNG LAN UTDAUNANN LA

g

b ®)

2. daLans (root canal sealer)

e FaAaantdngAuaadaians (ZOE
sealer) Hdaulsznauvanpe TedAeen gy
gauaa LLﬁimmmHﬁﬁﬁumuwQ (clove oil)
wnugALea L4 Lﬁmmﬂﬁmuﬂizn@mmgau@@
quifenaz 70-85 Faineiailanunsnudei
Ilupnnaiduinlfiadedeenladyaueadian



(ZOE chelates) flszeiziaanudasinunulsyanns 24 4alu
usignsnsnaanelEdnatnsieluaniem (bicarbonate:
dl P dil/ dl o va

HCO3-) Baaldannuasualraniilaiia inldinng
UaasgauaaLardefaeeu AINUAIRIAANI939TN
Tuszazenala® gausaifluansildifudoulsznanly
amnsegudn Fasanuiiiuivadliddessintuinarinle
Wn wananideanunsndudulaainuan1sAnen
napainAInuddvAeenlaigaueataneslinadiia
nadtnlaLanAaNTanafrlaau®” wnstiana
Py <, X A Al a o >

HasanngmarndeuuanFuresdaefiduls Iag
wudgeseanlafyAueaTalnesuaziaieTnag (AH Plus)
= a a al o o d’j . 38
Nilse@nsn1minlin1In1aaEme Enterococcus faecalis'

@mqiinmmmmu@@LL@ymuﬂiyﬂfamuj \i1 8n9d
(colophony) #78 muuu@mﬂ@ (Peru balm) e1anagiu
1409 floymdndryfinnsszdnsydsie sunmesensans
IndiAes Inedawessiiniianunsaduganseuatlszan
waznsunmemAaduLsza L uuunauls wanannil
Fempanlad dadudiutlsznaunanaesinaiilesan
wazdaiaasniiutladudArynvinliidas Aspergillus
fumigatus lunasalnsean1AaNgsinguy (maxillary

sinus) lasnytAnls wazaranmunliifdulsasuaginas

anaa (aspergillosis) 18 (N 2)“9 AeTiuiiaAni

wesarasniuaglnatulaseaiednfny) imunmng

AasszinszdaldliiianisganiuLlanesan
NARATUILNNTHA 111 N2 ﬁm’quﬂiyﬂ@mm
W aFuan Las ( (paraformaldehyde) mumm
Lﬂuwazrmrmslummmimmmmm@m@‘imm@mqum
INeRNTATNTTINTLL (maxillary sinus) kazidudszann
M liAan3T Wuansnegiui (allergen) wazianziss
u@nmnﬁuﬂ"\ammmLLW@'mmmVLﬂfiTmf?mwaq
finsnanael Aandaa " # faqiiulainuziin1¥lddag

o Ao - = -
Vl’mnuﬁlﬂiimmmmQuﬂi:ﬂ@um@\iWﬂ?ﬂWmu’mmiam

ansalll

mislBdaqoanaonsINWu - dovmdoio
ouasaciolduds:ain
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WA 2 MWSDEMIUS I NAQDIDITUSDE (8NAS)
JODEDIVANUBOLAMATAIINEDTODAU aspergillosis
TuusioruwsvermeawnssinsuucusowoLWUoe*”

o TaLa@saINANANANT (epoxy-based sealer)
INFNALNIARNTLT L URR Aa AH26 Tatlaaenafunam Las
mevdsaniiaUfisenaaasaei aqiulfaeuges
Ineinan hexamethylene tetramine 2@an uazilaeuaaiy
AH Plus Hzaizinandasiaiiiiu wazliinislaas
Wofuanlas A e lnaLAeiu 1 TopSeal, 2Seal
Husiu Gataafaialiinmantiilunisunindudng

1 é/ val £ = dld U = a
NadlaWulam 1n1s6udin (seal) NA ANNITDAWLLANLTE
150® Faoruiiluneluanicwdafo wa AN uns
ALARMNENAIANNALTFANN LA wazlsidnaqng
sanisvsraditiaLtiasaulaissniy

eunaldanlansanlistaians NAULsTNALNAN
A waadenlansenlafiuana laian (salicylate) naln
NauwidNARNNIABATE NN TIRa eI Tin Tl dl G
IaTARasINATAS a1N1TnlaasLAaLEaNLAL L EATan
TFaaeauld wilda1u17097 19 pH AR A ANl A
=3 =] dd‘d
aspnaldlsylemilunsiiniinisgryaaisainnieuan
. (46) al & a dv
(external resorption) 28491 AU® Talaasalinil
NoasuwUANGEY W ligavinereanladgaues uaz
138111907148 Enterococcus faecalis 16%8 nanisani
ANENARLANITEaIn I NARLRdNe N aT ALY Taenng
AAmMziaNNU (meta-analysis) LAkandlfidiudiuaades
lansanlaftaiaeflanuiiuisgandidamefming)

=
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J’]’]EIM@\W’]T’]’]HV]ZQWN &7 mmmmmnummﬂwﬂ

Am
NEang“e 4 ‘Iumm”mmiﬁﬂm@uj wm’]sﬁm@mmﬁ

D_ ﬁﬂe 030\

a1u19ansEA ulWAANIIIELAE a¥rafieiieuden
Uaegnilul 557 'af;m”l,iﬂmm'amwmmaﬂmmmm
0t Ae ALALTANNTAANEFTIg Seaaiianisiadu
Tunauasla“”

e ZAlAUTALanS (silicone-based sealer)
EINAIDEINIEARNATUT 11 Roekoseal (114 addition cross-
linking silicone) M1 GuttaFlow Faflunaianledan

nazansiag lUEALAWNYaNT (polydimethylsiloxane) Tawaas

mjmﬁﬁmqmﬂuﬁwﬁq“g' 2 L3idina19sian1Ivieues
Heideseuanasnitu® usligunsnsndn Entero-
coccus fascalis luiiolil 469

o 5TUTALARS (resin-based sealer) Qﬂmam%u
Lﬁ@lﬁﬁmmiﬁmﬁm@:mmﬁmwdﬁﬁmgmmmmﬂﬁu
Muntipaaseniiu tnesmdslinadnsnzreddaiuuden
(monoblock) %qmmm@mﬂmmm@?ﬁmmuﬁ'u
AL TR N U 9sNE ARees N LA
A9l U RealSeal (Epiphany) EndoRez Lﬂuﬁ’fu

windudAMuiesemadge wdnieudsanudes
Tuaa 7 Ju% atrdlsfinunisdneludninaans
wazlunyenuddanuuiEgaawsn uenANiEivena
annaslazlsealuluwefeanunl@ Epiphany Hdaunan
2a9luTumaiaIwIn HEMA (2- -hydroxyethyl methacrylate)
mmmmﬂuwwm (5499 yyananieN1ALeY Resilon
5]]\‘1‘1/1’]‘1)11&’]1/]Lﬂu%ﬁ@LLﬂu’IJ@\iﬁ‘vllllu@’m’]iﬂﬁl’ﬂﬂﬂ@’]ﬂiﬂ
lunang anaznmegey eenarilsinnuaniFinsuiin
anaaieszeziaaninle
Tutlaqiiudnisinlulemsindunwmundy
TaLaas i calcium silicate, hydroxyapatite, calcium-
enriched cement L{lusu Lﬁmmm”mmqmjmf:ﬁmw
il dnnedanndia anunsodudaldduiiede
'i'auﬂmmfmﬁu nezAuldAANIITNE LAY mm?w
Heidlauda HAuANTTRNIIREN LLZM&I@]ELLZWU&'I@LL“‘] 7in
@\1Lﬂmmﬂmﬁ‘mfnmﬂ@Lmvimﬁ‘um@wmm@mqmmm
Taalanzdalaaswoniduiiie (MTA-based sealer)
8INFARALNaLEU MTA fillapex root canal sealer (Angelus),

CPM sealer, MTA Obtura MTAS experlmental sealer
Tudu® Faanidedndamesnguiamnsonsgu
TfAN9aEAReLINTIW (cementum) L3WALANEIN
wazmaialilassadresananaiminidusiindanin
(biological seal) wan1sAnslutlaqriugailaiannmin
Tasnnazdsdenanisdnmainnisldiduinedluian
gaanesniu (mwﬁ' 3)®® @f;l'wvl'iﬁmmm@ﬁm:m
Iummmmmlmmj i it Lﬂm@uﬂmm’m
Ngnsne MTAfilapex mmm’]ﬁ‘@m@mumﬂm Hnnsvng
waznnsaiandausnituillauysnl faanimaaes
panaslabansanNnanwAaiEalansanlafaiaas™
ﬁqﬁuluﬁqaﬂuﬁqﬁm’“mmamu?m”ﬂLﬁ'mﬁmLﬁ'@mﬁuwu
5qamﬂizimﬁmm%L@@i’mﬁmﬁﬁmﬁfaﬂfjwﬁmﬁluﬁi@iﬂ

WA 3 IBADMISIDSIUNAINUIODIAGOUSINWL (BNFAS)

mernavonmslsiduniodusagoalaes N>

Jonuudmsthiulomssonainvieuunidu
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Biocompatibility wisapaaidniulanisionn iflupauaunsnnesian finnlAnnnImeLaveeslads
Tne1dainsine dmneiunnssudauindiuiata @ﬁlﬁmiﬁuﬁmﬁu dleitle Asenadenanszmuldeusiansiuay
fianng nsnageuamdildn1EannaesasaiiviieTananansanildnaneds uragianingUszacd
funnaneiu I;:ﬂﬁﬁmu%f?m@%wmﬁqma‘ﬁﬁm’mﬁﬂLmzmmmﬁ@uﬁuwmm 1L WTBINUITEIFNG]
fiAuatasld nefvrzinrsicluideyasine ldussgnsldlugilos LL@:i:ﬁﬂﬁmu@dﬁmmmmuﬁuimﬁuuﬁq
Lignunsntveniauauifvieanudniuldnisdaninaesdasanlfetsnsudauauysnl uanaindu
mmmﬂuimmmmwmL‘ﬂummﬂmmmumamwuwmqmmmu PUALANLEIFDINANTUN DA IANTTR
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Endodontic-Related Facial Paresthesia

Vilaylack A, M.Sc
Department of Opelative Dentistry
Faculty of Dentistry

Facial
muscles

Introduction

Paresthesia is a neuro-sensitivity disturbance caused by injury to the neural tissue. Condition defined as
burning or pricking sensation, pain, warmth, or cold and might cause by several local and systemic factors'”.
Paresthesia related to Endodontic treatment can occur from over extention of filling material or infra canal dressing®.
The aim of this arficle was to review paresthesia related to endodontic complication and also analyze the causes,

the diagnostic process, the affected nerves, and the treatment options.

Anatomical Consideration

The nerves affected by paresthesia relafed o endodontic freatment are the inferior alveolar nerve (IAN) and

the mental nerve®, which had characteristics as followed:

1. Trabecular bony structure and diffusion of obturation material

The trabecular pattern of cancellous bone inthe  a periapical site of infection that weakened the bony
molar region of mandible had a consistently loose barrier presented between the apex and the neuro-
appearance, often presenting with numerous vacuoles. vascular bundle. In addition, the apical foramen of the
This made the diffusion of irrigation and obturation infected tooth is often wide®. These two elements
products toward the neurovascular bundle easier”. could explain sensory disorders in the absence of over

This diffusion could also facilitate by the presence of expression of foreign materials.
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2. Anatomy of the mandibular canal and location of
the inferior alveolar artery

There was never any cortical bone protecting
the pedicle. In some cases, a slightly denser cancellous
bone was found around the mandibular canal, but this
bony layer with perforations would not offer effective
protection<7). This morphology rendered the mandibular
pedicle to be vulnerable to the various mechanical or
chemical elements.

The inferior alveolar artery followed the inferior
alveolar nerve, running along the super medial side
from the mandibular foramen to the first molar then
skirting around the nerve on the upper side and
becoming lateral, right up to the mental foramen. This
would explain why the injury, whether chemical or
mechanical was concomitant, making the clinical

situation worse when it happened.

3. Proximity of mandibular pedicle and tooth apices
The distance between the apices and the pedicle
was different between the first molar and the last two
molars. With the second and third molars, the distance
from the inferior alveolar nerve was less than 1 mm
The distance varied from 1 to 4 mm with significant
transversal distance in certain cases. In the case where
proximity or direct contact was observed®, the risk of
nerve or arterial injury following the diffusion of

endodontic material was increased®.

Anatomical
Consideration

1. Trabeculor bony: structure and diffusion of obturation:material

2. Anatomy : of - the ‘mandibular canal and: location ‘of
the inferior alveolar artery

3.: Proximity of mandibular pedicle :and tooth apices

Endodontic-Related Causes of Paresthesia.
1. Periapical infection

Paresthesia due to periapical lesions might
cause by mechanical pressure and ischemia associated
with the inflammatory process (edema). The expansion
of infectious process and the associated edema could
create pressure on the nerve fibers"?. Inflammatory
mediators such as interleukin 1, tumor necrosis factor
and nitric oxide had neurotoxic activity. Bacterial
endotoxins such as lipopolysaccharide could harm
the neural tissue"”. These could then lead to nerve
bundle deterioration which resulted in impaired neural
conduction.

Mental nerve paresthesia and |IAN paresthesia
due to periapical pathosis had been reported. Giuliani
etal."? reported a case of IAN paresthesia caused by
endodontic pathosis in a lower right second molar.
Di Lenarda et al."? reported a case of mental nerve
paresthesia caused by a periapical infection of the
right mandibular second premolar. Morse''"” reported
a case of mental nerve paresthesia caused by periapical
infection of a mandibular canine tooth.

2. Local Anesthesia

Anesthesia that persisted for days, weeks or
months following injection of local anesthetic solution
indicated potential problems. Injection of local anes-
thetic solutions contaminated by alcohol or sterilizing
solutions might produce irritation resulting in edema
and increased pressure, leading to paresthesia.
Alcohol could produce paresthesia lasting for months
to years. Another factor to consider was trauma to the
nerve sheath by the needles. In these cases, patients
usually reported the sensation of an electric shock.
Hemorrhage into or around neural sheath could increase

pressure on the nerve and led to paresthesia"”.



The local anesthetic solution itself might contribute
to the development of paresthesia after local anes-
thetic injection. All local anesthetic were to varying
degrees, neurotoxic. The four percent anesthetic solutions
used in dentistry, prilocain and articain, were more
likely to associate with the development of paresthesia

than those of lower concentrations®.

3. Cleaning and shaping

3.1 Over-instrumentation

According to Rowe''?, the IAN could be directly
damaged during root canal preparation because of
over-instrumentation. However, Rowe also argued that
mechanical damage to the nerve caused by endodontic
instruments could be repaired during the healing
process, and that this form of paresthesia was generally
temporary. However, excessive preparation of the root
canal often result in disruption of the apical constriction,
which in turn was responsible for extrusion of irrigants,
medicaments and obturation materials into the periapical
region and subsequent chemical nerve injury"”.

3.2 Sodium hypochlorite (NaOCI)

Another potential cause of paresthesia was
from the irrigation solutions, especially sodium hypo-
chlorite. Inadvertent injection of NaOCI beyond the
apical foramen might occur in teeth with wide apical
foramen or when the apical constriction had been
destroyed during root canal preparation or by resorption.
In addition, excessive pressure during irrigation or binding
of the irrigation needle tip in the root canal leaving no
room for irrigants to leave the root canal might result
in large volumes of the irrigant contacting apical tissue.
If this occurred, the excellent tissue dissolving capability
of NaOCI would lead tissue necrosis''®. Pleka and
Petchelt" presented a case of paresthesia caused
by extravasation of NaOCI, with was inadvertently
injected beyond the apical foramen of the upper left
lateral incisor, producing paresthesia of the left facial

and infraorbital nerves.

21 15uladns
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Adequate irrigation technique with low pressure
and the use of side-vented irrigation needles could
reduce the risk of irrigant extrusion. Park et al. ® stated
that there was no requirement to irrigate at a very high
flow rate, and gentle irrigation pressure yielding
approximately 4 ml/min will achieve the maximum
length of irrigant exchange.

3.3 Broken instrument

Endodontic instrument blockage was a common
occurrence during root canal treatment but this
displacement of the separated instrument into the
inferior alveolar canal was rare. There were few cases
that the broken endodontic instruments were in direct

contact with the inferior alveolar canal®"?.

4. Medicaments and root canal filling materials

4.1 Intracanal medications

Calcium hydroxide was a widely used medicaments
and was generally considered safe. The bactericidal effect

1112

was due to a high pH"""?. Thus, subsequently, it had

tissue damaging potential if displacement of the material
occurred into vulnerable anatomical structure” *
Although examples of uneventful, apical extrusions of
calcium hydroxide paste existed, cases with severe
negative outcomes were reported from time to time®**”.
The cases suggested once more that calcium hydroxide
paste ought to stay within the confinements of the dental
canal system. Furthermore, it seemed the reports of
apical extrusion were predominantly related to the
injectable system, and that great care should be taken
when using this method of delivery®”. This applied
in particular to teeth with apices in close proximity to
the IAN or the maxillary sinus and in the case of over-
instrumentation of the apical constriction®”??.

4.2 Gutta-percha

It was the most common solid root canal filling
material. These cones were generally composed of
20% gutta-percha, 60-70% zinc oxide, plasticizing

agents (waxes and resins), barium sulfate, coloring

=
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agents and trace metals. Gutta-percha had a low
level of toxicity, which made it a material of choice in

t(29)

endodontic treatment®™’. Thus, the passage of a

gutta-percha cone beyond the apex rarely caused

®0 1t did not create lesions of chemical

paresthesia
origin if there was a contact with the neurovascular
bundle. Indeed, the cone tended to deform without
compressing the nerve or the artery. However, Blanas

and Kienle®

' described nerve damage from heat,
following root canal obturation using vertical conden-
sation of warm gutta-percha. This method of obturation
could in fact cause paresthesia if it was implemented
after excessive root canal preparation due to overheated
inferior alveolar artery or nerve.

4.3 Sealer

Paresthesia caused by sealers was mainly of
chemical origin®. Zinc oxide and eugenol-based
sealers were among the most commonly used in
endodontic treatment. Toxicity was mainly due to
eugenol, whose neurotoxic effect and it involvement
in paresthesia or anesthesia when in direct contact
with the IAN had been demonstrated®”. In addition,
several studies had shown that eugenol-containing
cements could activate the complement system,
inhibit macrophage adherence and consequently,
stimulate a significant inflammatory response® *.
Schwarze et al.®” observed that sealers/pastes
containing paraformaldehyde, such as Endomethasone
(Septodeont, Sain-Maur, France) and N2 (Ghimas,
Bologna, Italy) were more cytotoxic and mutagenic
than sealers containing calcium hydroxide. The use
of eugenol or paraformaldehyde-containing pastes

was not recommended for endodontic obturation at all®®.

Diagnosis of paresthesia

1. Clinical neurosensory testing

The neurosensory tests were divided into two
categories based on the stimulation of specific recep-
tors: (i) a mechanoceptive category, which consisted
of the two-point discrimination (TPD) and Directional
brush stroke test, (i) a nociceptive category, which
consisted of the pin-prick (PP) test.

1.1 Mechanoceptive testing® *”

a. Directional brush stroke test
Brush directional stroke test consisted of performing
ten horizontal and/or vertical movements with a microbrush
tip on the chin area, patient were instructed to remain
with their eyes closed during tests and asked to indicate
the direction of movement and the correct number of

patient statement was recorded
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Figure 1 (A, B): Directional Brush Stroke fest

b. Two-point discrimination
Two-point discrimination test consisted in ten repetitions of the compass application with ends

gradually but disorderly separated, so that patients could distinguish the sensitivity of one or

two points

1.2 Nociceptive testing

a. Pin-prick procedure
Pin-prick test consisted of repeating ten touches with an explorer tip on the chin skin patient
were instructed to remain with their eyes closed during the tests. The number of contacts was

recorded according to the patient.

Figure 3: Pin-prick fest

b. Thermal discrimination
It was performed with acetone on cotton swab. The patient should response immediately.

It would be recorded normal 2 responses out of 3 trails.
The limitation of these tests was that the responses were subjective. However, these tests were

carried out at regular intervals, revealing the progress of treatment”. Beyond a period of six

months, paresthesia could be considered as being permanent.
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2. Radiograph

Periapical radiographs were essential to estab-
lishing the relationship between the dental apex and
certain nerve endings, especially in the mandible.
To minimize the risk of the occurrence, a more thorough
prior assessment of the initial radiograph was indicated
for analysis of the anatomic relationship.

It was not always possible to make a precise
diagnosis of extrusion into the nerve by showing the
contact of the filling material with the alveolar nerves
using traditional radiographs. The amount of informa-
tion gained from periapical radiograph was incomplete
because the three dimensional anatomy of the area
being radiographed was compressed into a two
dimensional image. Gambarini et al.“” demonstrated
that small field of view Cone-beam computed tomography
(CBCT) could be considered an effective radiographic
diagnostic device when endodontic-related |IAN or

mental foramen paresthesia are suspected.

Because paresthesia related to endodontic
problems had a wide variety of causes, treatments
remained controversial.

In cases of non-persistent nerve irritation,
paresthesia should resolve within days or weeks as
the cause was removed. Infection-related paresthesia
subsided after appropriate non-surgical endodontic

10, 13

therapy''” ™. Paresthesia related to local anesthesia

resolved within approximately eight weeks without any
treatment"'?.

Long term or even permanent paresthesia could
resultin case of nerve fiber laceration, prolonged pressure
on the nerve or contact with toxic overfilled endodontic
materials. Treatment varied from a wait-and-see

approach, to early, if notimmediate, surgical approaches.

The immediate therapy should
be based on removal of the cause
(when possible) and control of
infammation, edema, hematoma
or infection. Drugs for such therapy
included antibiotics, nonsteroidal
anti-inflammatory drugs, and corti-
costeroids, proteolytic enzymes to
disintegrate the coagulum, vitamin B
and C, Gabepetin (analogue of the
inhibitory neurotransmitter GABA)“?.

Anotherapproach to manage
paresthesia was surgical inter-
vention. It was the most common
technique for removing apical
extruded endodontic materials.
These included extraction of the
tooth and approaching the nerve
through the socket, decortication
of the mandible achieved laterally
from an intraoral approach, and
sagittal splitting of the mandible to
expose the nerve within the split.
In one study, the overall post
operative satisfaction of more than
55% of patients receiving surgical
repair for IAN and lingual nerve
injuries was good to excellent*”.
Strauss et al. found that 92.2% of
patients who underwent IAN micro-
surgery had statistically significant

improvement  “°.

neurosensory
Pogrel“” suggested thatimmediate
surgical exploration and debride-
ment, irrigation and cleaning of

nerve may provide the best results.



On the other hand, Gegg"” stated that because most
AN injuries are known to resolve spontaneously, there
is no conclusive evidence that early intervention is

better than delayed nonsurgical management.

The following precautions were suggested to
prevent paresthesia associated with endodontic prob-
lems, (i) perform a thorough radiographic examination,
(ii) verifying the proximity of the radicular apexes and/
or periapical lesion to the nerve structure, (iii) maintain
appropriate working length, (iv) avoiding over-instru-
mentation and excessive dilation of the apical foramen
and (v) irrigate with chlorhexidine in cases of a very
broad or incompletely formed apex.

In general, paresthesia occurred soon after en-
dodontic therapy, therefore, it was recommended that
the endodontist follow up with patients to inquire about
symptoms within the first 24 hours after the appoint-
ment. This practice might allow early identification of

paresthesia, thus facilitating effective treatment“®

1. Clinical neurosensory fesfing

2. Radiograph
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To diagnose paresthesia, the endodontist should
perform anamnesis, nociceptive and mechanoceptive
tests, periapical and panoramic radiography, and
cone-beam CT. The choice of treatment modality
should take into consideration factors. To prevent
paresthesia, the endodontist should be aware of the
proximity of the apexes of the teeth to the nerve structures
before initiating intracanal procedures. “Prevention”

is the key word.
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FNLATUIUIL 15 T AUADLENTLA LOLWATHLATUINUIU
15 @ TpEIN191U 2R UNARINNIIATIAN AR RNLAY
NININFA LUTZEZHARINAINIT 3 LAY 6 LAAY LAY
= 0 Ao Y ad = -
12 1pau wudn lusensnefoedaLaatdanlansanlas
aa ql/ al o @ v dlqd e A
ONATALATRNANNANEAEREA 87 IUUIENITANNLE
lRINATALATUNAMNAT TS aaY 100
AMNNM3ANEIU89 Bose WaY Hargreaves Ml
2009"® s Fauinauniesn e RuLnlatasnitle
Y o - - e el :
pneRanpamanlansanlas lwaATALATW A5NNNN9 14
Waslumalaa (formocresol) luenlupaads Ny way
acn = [~ a aaa =
75762 UlARaUANE TAENITLANTLE LALNA
FALATuLazN1 NE#IAaII NA LN L FRN19H 6
(non-surgical root canal treatment) L‘ﬂuﬂzjumuau Tngl
N1N19U 52 HRNITTNHIANNAITNENURITINH LWL AL
dlgl 1 dl dl 1 o a
ANHNTadiHaRugau A asuldannninoneseg
AAUNISNH AL URUNIND 1854RI RARTNNA
17501128 11TNINNIIARNAUADT WLIINIFFNTN
v ackl = [~ a o £%
Aaena7LaLLeLe NN BulanauAngd N1lEANeENNTeg
INAULALAMNUUNTDILHERUAI U NIRRT UNINNGN
38n13fnEnauet Nl TdNAtyNeana
AINNNTANEIT8Y Jeeruphan wazAnuy 2012117
o = = & oo
NnfseunguNaniIsin N ULl anasini e
% ac = & aa aI/ ad ¢ A
sotRsuaaldalansanlas wwATHLATY F8LENALE
an nI/ acn = [~3 a 1
LN ATALATL AT BTLALaLEAN uUlpAauRAnd WU
dlv 2 aa] = & an ul/
NHUNSNHAeRsuAATaN lansanlas laInATH LA
ANBY 77.27% FBLONTE LIWATHIATUANRE] 94.74%
warissiaiualsin Wulnnauding asay 100%
wWalsziiuntsunarassaslsnsaulaiasiniuann
NINENESAMNALANNITLATAINITLAAINNARTIN WL
lunnesnensaedsueadanlansanlas @waTn AT



Hn1suaaessenlsnsatlanasinifusteanysnd
(healed) 3at1az 77.27 waznuindlulea (disease) faaas
22.73 N135NHIAEABE NN LRIWATHILATURNNNTTN
1e4308lATaLla eI nHuativanyIniiasay 68.42
faneouzsealsnsavlarasiniunidsazue (healing)
5a81aY 26.32 LATWLANTIUIIASALAY 5.26 N193NENA0E)
aca = [-3 a =
2876LUa NN LBLIARBWANE NN1TuNaaa9TaelsATaLl
UanasniuateanysnBasas 80 uarilanuizsasisn
sa1lanesnANasaTnesasay 20

HalssiiudasazAmaINENII N AT AT HIAUN

d” ] dl dl 1 acal =

9209 HANUAIUIINTLURL UL UAINLFT 551U LTNN
Wulnnauing (14.90%, 28.22%) Nn17ulasuwilag
WnNALNINNIRswAatEadlansanlas awaT gL
(6.06%, 1.52%) LAZATLENNLA LOINATALATY (0.38%,
0.00%) aglWNNNEA1ATYNI9aNs LazisuAaLTaN
lansanlds aWATHIATUNEatALAIINEINURITINHY
NTUNINNG19BLENTLE AT RIAdueeneil ATy
NINADR

AINNN9ANEIURY Mente wazAnszluil 20131
=S % 9./:1' a % ada =
ANBINANITINHINULNNUA8IINIL AR TLANNLE
LAINATALATY AU 252 F WUq1 Wn1svnauassaslsn
savlanesniiuasineanysniFesas 90

AINNNANEIARY Kahler wazanuslull 201479
=S o del a % ackal al
ANNANTTNENNULNNLAEITINITIA AL TR LA
wBwulanauAng 16 318 WuUq1 Wn1sunuaassanisa
sauangsnueteanysaiiasar 90.3 ANNENT
YAIT NN UIANTUEALAY 25.3-2.7 LATNLAIINUAUN
aatiafudius nNINIuEatay 1.9-72.6
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TudoguuMmssnu
wumaUanasnida: 1uoldidu
3.358 A0

(calcium hydtoxide
apexification)

(MTA apexification)

(Regenerative
Endodontics)

1. Trope M. Treatment of immature teeth with non-vital pulps and apical periodontitis. Endod Topics

2006; 14: 51-59.

. Torneck CD. Effects of trauma to the developing permanent dentition. Dent Clin N Am 1982; 26:

481-504.

. Frank AL. Therapy for the divergent pulpless tooth by continued apical formation. J Am Dent Assoc

1966; 72: 87-98.

. Wechsler SM, Fishelberg G, Opderbeck WR, et al. Apexification: a valuable and effective clinical

procedure. Gen Dent 1978; 26: 40-43.
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Definition and Terminology

Crack Wldsn r3owensamw Iciidu clinical finding RowomiKinalsaransoend
UG Toaisuon pulp avg periradicular tissue 15U

Pulpitis - reversible/ireversible
Pulp necrosis lIa:0MsGaGoUoDAaODSINWU
Periodontitis - lateral Ia:/+So apical

MsIEAN Crack tooth syndrome folAIRaUnJMIuNMAGTN IToooNdMSweNenU
OBUNETD classic symptoms wovlsa Iclupowidudsoidooimsvovlsalunuldicia:se
doulanchonu doulhndifamnDisbuinsnwu Jrurdoulkcdfifio nuciwnedoultcd
SN crack ladouidulsns) KUo NNSRAAIN crack ICuaNnaovIsAUOD pulp IaLN:
alagl pulp status 1U

are a clinical finding
NOT a
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Prof. Abbott Tdiuo classification (Abbott PV, Leow N. Aust Dent J 2009; 54:
306-15) Thonedu Tagsmunenu clinical finding IWolhoheciouuoumsAala:ms
TRmssnu aod

v
o

- AzARNIZNTU enamel Wit daulvn)ldfinasie pulp andulunsl infraction NWEIWN

v crack
dl 1 1 a . . . o . a
- wulwiumane ) Tludestn iy L3190 cuspal inclination %78 marginal ridge
- laifiannisuazlifaanisnisinelng

-§ fragments LﬂmmuLLmLmeLm'ﬂMﬂuﬂﬂ Lae fragments 414130 flex 161
- 1NANTU enamel LAz dentine, Uﬂdﬂ‘iﬂ@’w involve cementum

- 81ANNARS pulp 1% bacteria fN6a8l

- mﬁﬂm%u@%iﬁu diagnosis

- { potential Fazaunlillu fracture 18

= y Al . =
- AN1TULANAANAaN fragments LU WUNN vertical root fracture 178 crown fracture
- lunseiang crown fracture azifin lanaluda1aes enamel Las dentine, ¥isad pulp 398 A8

(uncomplicated/complicated crown fracture)

o 49{ [ 1 o a 5 dln 9/2’/ 1 s
nsinauiudnsuaninfaauidsule anadlulasewsnisysnieiu Snunsniu
l1aunanisnauiy

Are cracks more common in feeth with amalgam restorations?

AINNNIANHINIILIOIETFIE amalgam waz composite 1571 cusp veldasinatiag
1 cusp Wufa’]ﬁuwmmumﬂ amalgam q crack u@ﬂﬂfmﬁuwmmum&l composﬂe Wt bl
ANNLANFNIRENINTRIANATY (1.88% vs 2.29%) mumummmmﬂuimmqummimﬂm
crack ynnuAuadRuRvnlH AR cavity preparation, occlusion 484gtlael

Biological and Mechanical effects of Cracks

AANANATYTAN crack
o luuwd Mechanical
crack fluan weak point ¥inlAuRn g1 PR TR A UTITe9 TR IAY
’luwmuﬂﬁuquwg 4z “Hydrodynamic theory” M liduanmnaeasniaiia pulpal pain
WAZNTAA pulpitis & FathuAstianameneufiasdafiuiidl crack Wndaaf ludrazidhy
n1714 orthodontic band mj“],luﬁ?m:mmz@@"num bonded restoration 138 N13%11AALNY onlay
38 overlay 1w




o luud biological
crack fhmnadhaesuuanizalnasunig exposed

dentinal tubule N LA

—> pulp irritation —> pulpitis

—> caries —> pulpitis

TnaagUiAa crack Huniatruasuuniiise
wazilluanuairliinalsaaas pulp waz periapical
tissue Lo/l “19@” %9@ “syndrome”

1. Diagnosis the disease(s)
2. ldentify the cracks
3. Remove the cracks
nstaag crack 1¥anasinlsAnuasat

1) crack propagation %ﬂﬁﬂﬂ@j root fracture b6

2) INANNIAAITATRIILLARRNIINHUANALAA
fau apical/marginal periodontitis 138
apical/periodontal abscess 16

4. Restore the tooth +/- RCT (depending on the

diagnosis)

(Predictable management of cracked teeth with
reversible pulpitis. Abbott P, Leow N. Aust Dent J. 2009
Dec;54(4):306-15)

Symptoms
luamniinisnaa9n crack N classic symptoms
SatAe
e Thermal sensitivity - hot
- cold

¢ Pain to biting - on application

on release

%

al o [~3 [~1 A
o JNNUTLIFNITAUUIANIEIUNYN DI ULAD
G [~ =)
130411141
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weluwAuaseLan  an19ueg
Filaenanlduainuane a1nnsued
crack %u'aﬁ_uiﬁ‘]_l
- Extent of the crack
- Position of the crack
- Stage of pulpal/periradi-
cglar disease

o

matiunsaseaiudunan
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Examination
1. Transillumination
ANNSANEPEN UL pain on release of
biting wu classic sign U84 cracked tooth WAAIN
NN2ANEI983 Abbott ADJ 2009 W1 9% 284 cracked
tooth 1uH pain to biting Faviug biting test asluld3a
fanansnidedald 100% uegiuainisreslseiidher
luanieris ety visualization AafhAdndhilumstoe
diagnosis 3R aLazTitsz@nnm Taannsld
fibre-optic light transillumination wazanalnigld
microscope $INA9 AAUBNRNNNTNE LAZIAIaN
%@*;”m%im:ﬁunﬂmﬁmﬂﬂLLﬁquﬂMLwJumq%uﬁﬁma
Pain on biting aunsniAeldlususasiely s

- cusp flexure —> crack(s)

- Apical periodontitis = infected canal

- Lateral periodontitis —> crack/fracture/

periodontal disease

2. Probing
3. X-ray
4. Biting test Tme'ld Tooth slooth/FracFinder

OYMSUOD crack JuoeiU

Managing teeth with cracks
neinETueEiuNNiiadt (Predictable manage

ment of cracked teeth with reversible pulpitis. Abbott P,
Leow N. Aust Dent J. 2009 Dec:54(4):306-15)

Cracked Tooth

Reversible Irreversible

Pulpitis < >  Pulpitis

/ {

Removed Restoration Removed Restoration
and Cracks and Cracks

| , Extraction |

(Root involved)

Pulp exposed

(by caries or cracks)

Sedative Lining

& Temp. Resforation Post needed

(+ SS Band) for crown ret"
(Insufficient coronal A ¥
tooth structure left) Commence Root
Reassess Canal Treatment
(Days-Weeks)
Temp. Resforation
(+ SS.Band)
Symptoms Symptoms
Resolve Continue Reassess
(Ireversible Pulpitis) ((}8 \/\/eeks)
Review ; }
3 months Symptoms  Symptoms
Continue Resolve
| No
l Response
(? Pulp Necrosis) Comp\ete
Normal Still No Rt Canal Filling
Pulp Tests Responsg _
(Pulpitis resolved) (Pulp Necrosis)
Review Again v FlZ” QOV;/”
Y + post
3-6 Months Extraction i

(Root involved)

Restore :
Overlay > Review
or Crown 6 mths, 3 yrs, etc.

1ummm,ﬂu reverS|bIe pulpitis mu"lum@mﬂu
irreversible pulpitis uu %mm?mmnmmmﬁwﬁuu
@WN’]?E‘IV}"\Z‘LI”?OAZVL&W



Reversible pulpitis

- mﬁﬂw’\ﬁamﬂi:mﬁﬁ@ preserve pulp LAY
W14 inflamed pulp naugani1azing
- remove the problem (cracks) #iMN remove
crack Waa expose pulp WMIN135NE1AAR9ITIN WAYAN
cracks extend a4 root LAZANIALN1AZ crown lengthen-
ing 18 wuztinldnau
Krell & Rivera 2007 1#Mn191sz1fulu cracks
ﬁLﬂu reversible pulpitis AaaIN13N full coverage crown
WUIN 79% NNNT recover 184 pulp LAZAN 21% HBNNI
n33nEs ARl auas taeiili irreversible pulpitis
Tusze LfsmzLﬁ@u wazLili pulp necrosis lugzaziaan
5 LA muuwmmmmmmmwu cracksvlmmLLmuuj
Lagl@Fnavinaseuiy fudduenailaniatiaeiassy
N19IN19INAU (A six year evaluation of cracked teeth
diagnosed with reversible pulpitis: treatment and prog-
nosis. J Endod. 2007 Dec;33(12):1405-7)
agelsimNaINNNsANENT83 Abbott & Leow WU
Wu 80% ludeesnunsniundsinaseay 1ilesann
miﬁﬂmﬁiﬁmmﬁﬁﬁmﬁu pulp condition Na%
TAanasan provisional diagnosis 31114 reversible
pulpitis azld Ledermix cement 1 lining
WATyIuzAUADE interim restoration
sauffunsld band e retain restoration LThuaan
3 1ABULAZINNNF final diagnosis anafanauinAsaLiy
I@ﬂiﬂﬂ’]?ﬁﬂ‘]ﬂ’]ﬁ'ﬂ@ﬂizmﬁ‘ﬂﬂflﬂﬂﬂzﬁ orthodontic band
Wunistleeiu flexing cusp LL@ZL‘WI@ retain restoration
winvius ustlaianunsntleais bacteria Hnusae cracks 14
(Predictable management of cracked teeth with reversible
pulpitis. Abbott P, Leow N. Aust Dent J. 2009
Dec;54(4):306-15)
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o 18§ “Cracked Tooth Syndrome”

o Crack laldlan usifluanmnuesniainlsnaes

pulp periapical tissue LAY periodontium

o N5SNEIANUNNT2ATUNAANN crack N LALAL

- 2tlagalsa
- 99U 9RE crack
- NNAMTag crack

- ysdzuenasauiunIsineIAaeIs Ny

é’ 1 o/ aa o/
@uetiiUN1TINaDulsA)

£l

loeasuido crack
ITUuNMLINUOLIUANISE 1A:

OuaniragriAIfalsnuoD

pulp na:
periapical tissue

Ul K30

=

Ly,
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Painl Management Strategies

asuAussenguon Professor Paul. Abbott
loes nwry.anat SPRSTYANA lia: AWCY.BLRAS USSIDaBAL

seseeoses

TuMssSnNaoRSINWU - IS1orIbND:acotmMsUaaiiniuwUoe . msnoununUIBuUoalRIGSDITUaLAEANY
UoNDINMUS:HIOMSSNNIAD ISIEDIUGODMSKIN0oIMSUIaMaradMSSNAe Iididryrnninaduoeontioifo
msdoens AU uInanidu ireversible pulpitis Taeiawduwunsuano

DMNHANEs) MSANWIWUIN Inferior alveolar nerve block (IANB) BoidudsmsdasnsinriiRwunsiwanos Tuau
NITU Acute Ireversible pulpitis DWeD 65-85% dopwUoaimuuns) Tuunu:n Gow-Cates technique Dlomausaunouaizo
Tt 92-99% icioenolsAd Iudaslonrikinamssiia 100%

Nusstein la:acu: (1998) wudidolsens 2% Lidocaine N epinephrine 1:100,000 Tunanidu ireversible
pulpitis TuWuuUIDOIBINATA buccal infiltration WuddWeD 8% Al doulunauntiiucoulsn 4% Tonmsiduido
Nsofio dentin lla: 20% Donmsiduidonson:a pulp (OUUDIRUSOWED 68% yobwuuuImMUunEs Tugouuopwuad
Jodasnusncoainadn IANB wusdiwen 38% Nsiucounsn i 12% vovnaudidoxmsiduionserio dentin lia: 19%
Jonmsiduidonsong pulp SoOWaD 7% IMUunoses abuu Is19bnosUobriuldndmikandiuikinadudbicinousy
MsSNuWUoE 1ovoNALIBUUIANINATUIUS:HIOMSSNDTWACOMSINAANUISUUOOMEKADMSSNL
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Tumsdaendu Taerolubithhue 3 oeno (Hargreaves & Khan, Endod Topics, 2005) fio
1. Anesthetise the footh during treatment
2. Hemostasis during freatment

3. Prolong post-operative pain control

lasensaunsngugonnuduuoaldoIN 2 Mo

lagensolugugbms discharge wob peripheral nerve MIKIUUOQ s:e0an
TumsoonnnaIduldabicikananRiuDUGDHANEBEIIUD

log) prolong blocking of peripheral input TuusiorUAMIU Sbisoeaa central
sensitization  Bowamvooutowognuidudu  Bodedsln:sogacoIMSUOOMEaD :

MsSNAIADIN long-term effect voLENN

1duladals o
43| ENDOSARN )

LA TianuELLh ARt Utz T s ldifeae Aaziadannns
Uhannevdansinen thuflumnsennsil prolong exposure fia sensory input Vnnniugad
msﬁﬂmu'afjl,l,z’q’qmnﬁmmﬁﬁﬂqaﬁ WU pulpitis %78 acute apical periodontitis FaNfiy
ANeENLALTIARTWANNNT3NEA T liAe allodynia (mmmuﬂqmmﬂmm non-injurious
stimuli) ez hyperalgesia (mimﬂmummmmmuﬂf;mmmmmmmﬂﬂm) Favhs N19AILAN
m'mL@uﬂqmimmmmﬁﬂmmummmmmmnslumﬁmsmmmmiﬂqmmm@mmmumwm
N195NE

Management strategies

ﬁmm@mwuammmﬁﬂm \nafifli acute ireversible pulpitis ANl uaagilan
laidaatn 1iasann acute irreversible pulpitis t134 inflammatory condition wazNa1n15e
wansnefl AL s NSRRIl pulp 9axlifan1sgnanupasnisanianlilng
ilnidaseutlangsnily pulpitis HTiAaNaTN 1N TR A LALEIADENTNRNA LT LA AL
uansinaniull wazanaiildinisifinaauduLaan anaInisinlA MUY

Tun"9 histology Wuufiﬁmwﬁmma;ul,wwmm?ﬁmauﬁLﬁm%uu@ﬁﬂMQWﬂLLMﬂﬁﬁqﬁuiﬂ
TuumazLnees pulp Tmﬂmmﬂuié’;ﬁLwiﬁmi@j“ﬂl,mgmm (’Luu’%mmﬁm@fiwmﬂ?:mmﬁu)
Anssniauieaantes wazluu1eunmenaazidu normal pulp Feln1smea89 pulp
HAaduammsminlafuudtemenn uaglufuundinladendns

fardu snedndlsdeazanmsnauanamiuLalldRnluszd s

Iuﬁuﬂ?ﬁmdwﬁlﬂu acute irreversible pulpitis Wzt 9 premedication fagl ibuprofen
INNIANE284 Parirokh kazAnLE (2010) 1A9iNN"g premedication Aagien 3 13ia Aa placebo,
Ibuprofen 600 mg KAz Indomethacin 75 mg LWaa7 1 8. NEURINITRABNTIFNEN
Aaaasnity Inadl inclusion criteria 1a9n1sAnENEAe laidl spontaneous pain aifliannis
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289 early stage of inflammation uazlall acute apical periodontitis nasanAnentlludn 15 Wi
Q’ﬂf;m:gnﬂmﬁummLf‘%uﬂqnﬁnn%\a‘lu%unnumiﬁﬂ cold test, anuznIeiln access Waz
PULVLEARBIIINTYL ANNNANIIANEINLIT Ibuprofen waz Indomethacin @unsagae’lsd
success rate 194N138A IANB g911nN431 placebo atinslitidnAty Tae Ibuprofen & success
rate gann Indomethacin walalfipanauansineednadiladndty (78% vs 62%) usiiiasan
Indomethacin § side effect 11NN91 A9ATARANTEUNABIEN Ibuprofen NAINNIN

atihdlsfanuivananiaAnesil ddsviiutl s AnBnmans premedication waznydnladl
NARa IANB success rate sluﬁu‘ﬁlflu acute irreversible pulpitis NN spontaneous pain Lﬁm%u
%QLﬂuﬁ‘tmﬁﬁ advanced inflammation 98 pulp Favfesudn

Favi ey premedication fagl Ibuprofen AdsviNNsdnUszdRuazitiadalsaluiidndn
1 acute irreversible pulpitis i spontaneous pain WA LN MnnLdNRNenns spontaneous
pain &2 N9 premedication A2gl NSAIDs @Aumﬂuﬂiwmrﬁmwmmmmqumn‘ﬂu LAY
N19 premedication nfJﬂ‘nQﬂ%ﬂmumnﬂuwumiinwﬂ 1 mT,m

Gow-Gates technique

1
a

Lﬂumnunﬂ%‘lum?@nmm‘mmﬂn?mq ﬂﬁ“éﬁﬁ‘i’lﬁﬂﬁW’s‘Nﬂ\‘i 92-99% 1u‘nm,:v1 IANB

|
=

ﬁﬂavanﬁmwmm 65-85% mmnmmmmﬁmv@nnnm‘mwm neck of condyle 15sie
AWMU insertion U84 lateral pterygoid muscle Lunqmnlu‘mn@ﬂmmau accessory
foramlna tlannnwiiaA1umie main foramina ‘Vl |nfer|or alveolar nerve W1l Aeriuiiiaan
mmﬁunwﬂu accessory nerve FAE mwuammamunyﬂﬂ medial 58 deep tendon
U84 temporalis muscle 1G5 palatal cusp mmﬁunmuumw 29N synngeiummu@ﬁumm
unmmnnmu LLﬂysLMNﬂQﬂ@ﬁﬂﬂﬂﬂQNj 'Jﬁu@yV]'ﬂM mandibular nerve TNUNA @Qﬂ’lmﬁ‘ﬂﬂ
mnunum Gow-Gates mandibular block

Tnesialilananldiaan 10-15 mn’Lum@ﬂnnqnﬁr ﬂmm@ﬂ'ﬂwﬁqﬁnﬁumLme‘ﬁn%?@
Taiuune vl e S laisiud

ndsanduneun1sanauda Prof. Abbott TduuzinduneunmageuszENSA M
m@qmmmﬁmﬁu (ldd 100%) Taeild

. Lﬂ’]nmmj a1N triple syringe LBy 15-20 Aunit Te@runsaLanienisdn

U84 pulp 16 el aoute irreversible pulpitis

2. meﬁu LW@G}?’J%@UW]?W}‘H’M periapical tissue

Supplementary anesthesia
1. Buccal infiltration a1NN13AN=U89 Parirokh WAYADLY (2010) WU9INN92A IANB
397U buccal infiltration TuiunsmaaNITndanAMELLaalEDe 2 Tu 3 aadian
Fanuaiiflu acute ireversible pulpitis daulurunina19 az 14 IANB $9uriU labial infiltration
2. Palatal infltration Tufuns Uzl maxillary sinus fapnarinlfiengnsilii palatal
oot lal sl nmmﬁummwnw palatal root 11 gl uiluminuasiunsutioa ez asiany

palatal 284W1 premolar L‘W@ block anterior LLaZ middle superior alveolar nerve
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3. Periodontal ligament injection Lfun1sanengn 0.1-0.2 mi Iaaiiisinw bevel 1eidindninszgn uway
459/ Uk PDL @1y healthy PDL aziinldannann AudULN NN aEARRIARIAR periodontal ligament
injection wAluA T3 RR LTI intraosseous injection atinavils Lﬁmmﬂm:@ﬂ’l,ummﬂﬂﬂﬂu cancellous
bone gngAENHLANNszaNlUEs periapical region 18 wuziRaRiedUaedeilinanidnidlensedasyeu
dentin Taavinnnsam 6 ALULeAR MB, ML, DB, DL, mid-buccal Laz mid-lingual n13aalitlszauainudgnsa
FeafAndnflussinuaniziiugn Faiazilaenfundinnsan intraosseous technique fesRinisnseanzqnszaniite
ladindnlunszgn FaenniazvndAnuieiinge wazdnnsefaiiumisenaldlausnieulg

4. Intrapulpal injection %‘mLu@Nﬂfmummmmmvmﬂm@ pulp wrazAealuwAANLgLan-T LLﬂ’L@iL"nu
bl el dusasilunssiuenidnlilu pulp A seannadniga & Hilhesiaganiduatiuuztinliin intrapulpal i
Tnemanudalfanadliiis canal uaglddduianneen dalfuuielfl dussiuiideanis

mﬂmﬂfmmmummiﬂqm@ﬂ LLu"’uﬂWﬂL@Wﬂ‘“ pulpotomy wazld antibiotic dressing 111 Ledermix
Tadunzain 195514 calcium hydroxide ‘Lumzﬁmmummmnuqmﬁ irritate pulp

[1nuan 3D principle of managing pain 1agl Prof. Kenneth Hargreaves An

1. Diagnosis

2. Dental treatment

3. Drugs

s diagnosis légniesianiunisinenitilssananm analisiugedldenludlaemnauanely

o e
foatngenlunguil laun
& ! v !
aangnanszuulszamdsunans tnelududinisudsans Prostaglandins
Q"‘d‘ 1 | o . d‘ o=

aangManszuuszamdounataduiu laaazgn metabolize wazildsuliiflunasiu

Fetaeana1nisian Tuglug fesld Codeine atineas 30 mg Asazdaaanainistanls lufilaauness
! ¥

81413411130 metabolize codeine unasluldvdalalin Tonuldlundazimeafuansiaeiuly wu u

o =< 3 2 1 < o ?\J/ =2 1 2N 1 dgj =2 1 AQI Lﬂl 2 =3
Auuansiu awinldenldeangnd duiuaslieasldludilaanguil sandslaaraminauaialianasngns

\ia9a1n codeine H side effect ﬁ@ﬁﬂﬁﬁmgﬂ (constipation) LATHAINITIN9TH (drowsiness)

ﬂﬁluﬂdﬂu@”ﬂﬂﬂﬁﬂﬁ‘ﬂﬂ DY AT LL@"’VI?“"LI‘LI‘}J?”@’WI

dounans Tnennslulus cyclooxygenase pathway A28AAANTNITANLAL aldaunneniisn (low dose)

=

ﬂﬂ@tﬂ@ﬂq%ﬁw\lﬂ\‘iLLﬂ‘i_Iﬁ‘?LVl’]ﬂ’m’Wﬁ‘ﬂ'm il Ibuprofen 200 mg LLGILN@SLT?.IU,’WEIWV]@]\‘] (high dose) T Ibuprofen
400 mg EI’]’QVNE]V]ﬁﬁHuﬂ’]?‘ﬂﬂL’&UWJE
uaﬂmﬂumummmwLﬂummu (combination preparation) 7211914 analgesic i1 NSAIDs Tudinien
anenuztili all in one tablet
RN tsznaudag Ibuprofen 200 mg + Paracetamol 500 mg
1sznausag Ibuprofen 200 mg + Codeine 12.8 mg
sznausag Ibuprofen 200 mg + Codeine 12.8 mg

¥
o aa

= " . Ao =& o s A < 1= o o
987 2 AAVANUNAUIALANET Codeine NAN “]\Tmﬂﬁ‘g’&mﬁﬂqwsl,uﬂqﬁ‘ﬂqu@Nﬂqq&lLQUﬂQ@LLmNﬁuﬂ LN
v = dlol [ % :’/ =® o 4
f%‘l’lﬁuﬂ’]LWNLﬂu 2 L ENNAUTIAABIETINET ANUU ’ﬂ\‘lLLuzuﬂmm Ibuprofen 400 gle} Ium‘i‘j_lﬁ‘?wﬂmmﬁ‘ﬂqm

@
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MSASUALAUIBUUOOMEKADMSSNLN

AN IAENNALIINIDINITLIANAINITFNEY NTRNNINATOUN AT

> = : A Yo ~ = ;oA ™ A=

o fihafainistannnnaunazlaiunisinevzalil Wesanngilaeniaonisloauy
moderate-severe arilanT1a1NAa1N191l9mLLL moderate-severe ANERAINIFNEANIN
214 5 N

1 o U al = Y A = a v o/
o luszminwnsinmgiheennisthavialy Sifacilananiaeinisoaléniendanis

L iaica LL@vmmiﬂqmum Lﬂu chronic pain
« WeRansnnanniia 2 definanasndnaiuuda azansnsnanalddndheasdenisilon

PARACETAMOL NERAINITINENINLA T

PARAFEN PLUS O 1Y v 1 Y o Y |
il o filaparnnsnlden louprofen lévzalyl visedarinlden wu Wuveuiia Juua

IBUPROFEN lunszmnzamng viseenealinasesaungtaaniuagvsals
CODEINE
PAIN LEVEL wuoelis NSAIDs 1a wuoaiidornuls NSAIDs
. louprofen 400 mg Paracefamol 1000 mg

NN 4 bu. NN 4 vu.

lbuprofen 600 mg 10U loading dose Paracetamel 1000 mg + Codeine 60 mg
MODERATE  cnucoes Ibuprofen 400 mg li&: Porocetamol§ nn 4 . '
1000 mg NN 4 BU. :

lbuprofen 600 mg 10U loading dose Paracetamol 1500 mg + Codeine 90 mg
SEVERE enUAoe lbuprofen 400 mg lié: Porecebmd% I0U loading dose cUA%E Paracetamol

1000 mg + Codeine 60 mg NN 4 Bu. 1000 mg + Codeine 60 mg NN 4 BU.

MSAoUAUANUIBUUOQ 10uabnaary W
lumssnunnaopsINWU uoNMINUSTHOD ¢
MSSNUIED AovlulKifa
MEKALMSSNLIADES
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dd‘d 2 o o [ 04 Szdz 1 o 4
nstuiden1staanin nisldenaduiuazinldrauruainistanlinau Inealaivinli

Aanadnademesenszinnmitann d114 NSAIDs 18 azls Ibuprofen FaLAiouEN TN
umqwﬁr Lﬁﬂiﬁmﬁqmmm@ﬁmmﬁﬁm%mﬁ'@mmumqwﬁ( Ibuprofen luldaanazn
maxmum therapeuhc level Wah Wazdn 2 m‘immmm@\ﬂu ParacetamoI/ParacetamoI +
Codeine mm@m 2 F909 maximum therapeuhc level &1 Ibuprofen ﬂﬁNﬂQ‘WﬁW@m an2 m‘lﬁm
fan1a9lef Ibuprofen aduflifedaaszfuanniste Taefludesseldeusiay LHNgATH
ﬂ@w/]@y@@ﬂf]V]ﬁU‘j‘ﬁ‘LVﬂ@ﬂﬂ’]Tﬂ'm uazlpanfazainnsoneaen Paracetamol + Codeine
Talududalinnandsnisinen

s nemuevn 4 dalus Walililszdnsnmlunismvuauanuiduilon

nslienansliiesua 3 4w fhdiheiainisapuundntiu msdnausnuiuaunne

amanme

Inaiagy ﬁqﬁﬁﬁmlum@mugmmwLﬁuﬂqmiumﬁnmmmawnﬁuﬁﬁ@ n1glinng
Aadtuazlfinieinufigndes uazasuauaaiLtanluszinnaine 58 Taaniald
premedication dwiLEtlaennese msldentuazidenizanivnliAansmiud naenau
mslsnneudanieinenldvanzan adhseaunsziadilaanduandaaainistan

\JunAdANBluNMISaaen

vnssinsanpNDUS:ANSMWEDTD

92-997%

Y

Y
™ (Y

> 4

Jumsdaens M
Wunswaws) Tuwvunidu

Acute lrreversible pulpitis

65-68%

idulads 7o
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MsSnthnaepSINWUSOURUMSBENUY
Thns:anAtamwiuwuciaBgIouunD
palatogingival groove

Root canal treatment and guided bone
regenerafion in maxillary laferal incisor
with a| palatogingival groove

NW.WSINE DIsTolam
ANUNUAIWNEAMAAS DWNALNSNUUONENAE
08-1810-4043, |empomvﬁ@hotm0|| com

tesesesesETEPISIESIOIIET S

unun

WUdQBNOUUITUAUINAWUAWWAUNEINMDMESMA (anatomical aberration) Tauog nAouwaunato:dowacio
susbnomeuonia:Meluwu Boowiduanikalkinawansamwaovidoigolulwsowu 1Toigosousinwula:doldo
Usnud aouwaun@momaamnoeortdvfiomss developmental groove Tugoucowuia:anavlucnunouenouoD
SINWUWUIGUSIGONWOWLICNUIWNUIODWUCIOBINDUU . Bosondantonisan palatogingival groove, radicular anomaly,
palatoradicular groove, distolingual groove K30 radicular lingual groove Toel palatogingival groove oriKiAQ
AOWENNEUINIUMSITdaiaMsShumudnenidulaaouct”

Palatogingival groove 10uncUWAUNGNMDNMEMAOLWU Inwuluwudasdouu lasdanuynuiBuson 1suon
I9ONANOWU (central fossa) duaouvobUUROWU (cingulum) lIacioilonlUduivsINWU- BoAIUENUODSOLASINWU
vfanchonuluiuiciasd autimsnidod palatogingival groove wuudsinrusoga: 2-11 voowudauu 4 3 logifiou
roruawWUlUWUAOBID (lateral incisor)” ¥ Ia:Sosia: 8 vov palatogingival groove duenauoUaAIUTDUSIONU
Uanaisinwu® ribdnouania:chnikuvuod palatogingival groove DAUAUWUSUNSA:AUUODASIUDAUNSE]
MseNiaUYoLIKDON la:sovanusnuciuusionuR palatogingival groove”

S1IEOUWUOE

gilaemtgalne ang 24 TGFUA Uz RN NEAsass N luiuaTdn s wa9 (7 12) 1Wa 2 Tnew
wedenisanuazuanuinaunanuin wsldldfunisinenla 1 TiaunGudeinisanuintuieunmm
o rﬁ o & o Lo 1 A = A al J = 1 1 £
TURLINEN AU IEAART TiuaLNngRsaanudIiug 12 Ansiasuduazianidiainns [edestedlan

NIFNEIAARITINA Y



flaalfjiaslsadsransauaznisuian annis
panalutest Ui 12 fafuiiaan (gﬂ‘ﬁ' 1A) ey
POUELANLTASANLIUFINWAWNAY (palatal) Aol
nagulndnand (mesial) Tnssavanisaidioadnll
Tudauae9s1n WL NUNITLINTRUUIBNANUNATUTE
il U7 18) liwugidlanevuasiug (sinus tract)
FilaelaifidsedfinasldiugiRmasnuiuuiuiieu
LLmd"uﬁﬁ']mimmf«ﬂaiﬁmmﬂm

ANnNIATALEY WU 12 lineuauas
AEN1INAGaLIALE EPT %i7a cold test (MAdaLIAne Ethyl
chloride) 1A lsiqu ARSI TR TN d Bl
WATANUINATY WLFRIANL59 U (periodontal pocket)
LTI TL R ERY Py (mid-palatal) an 13
faRums AuRUSTUANUTT palatogingival groove
warlutBnnlndnane-eunmaiu (mesio-palatal) an
8 NadLm? WuleNs=AL 2 LaTNNIALINTZLNNUEUS AL
Turusl (centric occlusion) Lavaniziiuannsslnaanaly
AU (protrusion)

NN9IAIANWNNINTIA (gﬂﬁ' 2) wudnilud 12
dousiaiuing dousiniugadnaiudad 2 990 Tagsin
snulnanand (distal) HANenaNInndInduUlndnans
tszanny 3 Hadas WBnnsaulatasniluisans
wuseelsnlilse3d (radiolucency) FrauiantaiauwLay
Hnszaniiudansayl (corticated border) AWNALlsza
8x 8 NaALAT LazuTnusulnanaaasnlnanans
wuseslsalilsefadnfinaumalifaauuarldfingzgn
NUAANTALIUNIALTZNIOU 2 x 3 HARLNAT 32 LIR9EIRA
AunszAnANIIaTALFRT89EBAFUNIZANAINLUITIL
(horizontal bone loss) Fagulndnanuazlnanand
Laziilegaauiainnilesan (gutta percha) aslil
TuseeanBudaunanL wudnlaneresurieinmn
wefmilldasanleallsafsdisnaaiamnitug 12
(31 2)
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1A LUUIODAUSURUAN WUTERENOWUBDIAED :
1B LJULOLAIWOIL WUSOLENULCTOWLROUIUNDAILINANAID
1B:0MSULIODIKBONIUCILIVG L :

SUN 2 MWSDESOLWUS 12

| 24 MWSDATOUMSSILN :
i 2B mwsbanaoainvrivicivossianlulusopanusnuc'
Yan Vel :
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mﬂmwﬁ*ﬁﬁe]ﬂé’v’ﬁﬂﬁudﬂﬁmﬂmﬂmmmﬂﬁu@@ﬂ
T 2 90 lesannamdediunn 2 §7 m@lﬁ%aﬂaﬁ
Talierana nsldn SR dausinanduraniiaimas (CBCT)
Fauunn 3 T azlfineaviAandnEns a9 NTLAY
paass Nl Fetnsgniiaausiugn wazteinlaniadisa
Tunnsfnesndeanianialunisiianainuianann
Tunsfnele  aslddssadiloglilonan wisddousn
ANALARNNILAAT

ANANFALIudna1 At AaNN AT (gﬂ*ﬁ 3)
LA NEOLEANEANATDIAREITNTLE 12 iasinnns
Areilnginnsdan N luIEUILAINLNY Taadann
gnuiafilgasnilu wudnszAupafudlLaiL Az
ANEUETANANLTNASN WA UARUNIN AN ANAN
(31 3A) ?zﬁmﬁﬂﬁumuﬁuﬁ@mmﬂﬁuﬁﬁﬂwm:Lﬂugﬂ

a

Fdraiing (continuous C-shaped) (gﬂ‘ﬁl 3B) NLTLIN
0EIARIENINILALRINA9N (middle 1/3) fiugzAU
1la18191n (apical 1/3) WLH 2 AaB9I NN bR
(31 3C) flangnmudnaniunenidu 2 210 (31 3D)
TneilunnseAune9sINAENUSIANLETIUAINALENY
WﬂLu@\wummmmmmmﬁmmnL‘]Ju 2370 (31 3A-D)
@mmfaﬂfnﬁwﬁummwmmm palatogingival groove
wazsantle 2 snusmidanasin Tnadnaanueng
antlanednesiuieFnnmiinisuenaesnaassniy
Iadsvanns 12.5 RaaLums (31 3F) LTanitlaesniiu
InanaenudlgneguesnszgnnIesuwaL (31 3G)
yenandanLdnseelsaft g ulngnansessn

2 :’/ tﬂl 1 % a = ¥
Tnananumansanuseslsatsonlanasinandas
(31 3F)

§UF7' 3 MWSDERUCTOOTEINOUWICIOSUOLWLIS 12 noumssn) (3A-D, G mwidus:unuenuinu (axial plane),

SF mwidus:unuiibRUnRaD (coronal plane))
3A: sounoWLEDUCTOWL 3B: s:aUSINWLEDUCTL 3C: USIonUROMSIENALIIOLAGOLS WL 3D: USIorunomsieniou 2 sin

3F: 1I60DMISIBOUCIOTUIODSONSAISDSDAIA:SEH DD INUAIECTOUODVTIODUS OrUNTMSIENUOLAAODS L 3G: ASCUUAESTIVILI



AINNNIATIANNARDINWATAINTIE Tin139Tade
madulaneuindresiiug 12 1flu Pulp necrosis with
chronic apical abscess kaz linnatagsan19219ANNg
wWulanauandiaziEiunana i Primary periodontal

disease with secondary endodontic involvement®

MaLNUENE A INALFNAUNTIERAILAAWYEE

WNATINABRAZNTALA LIN1TAUNTTENNURINUE 12
1 v
INBANITADLAUBITDINIFFNHININIIARTN LAY
v 1
NINTIR UARINTRNNLEBNNINAREINT TN B SINaL 5
315797 (odontoplasty) wagyinmsdniinliinseanauaniw
(guided bone regeneration)'” saunun1gsiALla1s N
(apicoectomy) kazgatiauaintanasaniiy (retrofiling)
A8 NEINILAan (alternative treatment plan)
Wun1snauiusannuns ld unaLnu
L:II 1 o al ?:/ a 2 9
wananyd seelsalUfafaneuInAI U989
a A:lld dll 1 o E2
INAULAZLF UL A INAUNRNTT NN 1NNg
Fragguanisalili 1) lateral periodontal cyst 2) radicular
cyst 3) granuloma Imel lateral periodontal cyst L‘}Jumm
ﬁLﬁmmmﬂmmum (epithelial rest) 1893la a5V
%qﬁ%muwwumm@ B nuiufaddeuw wsann
ﬂwmmma‘@ﬂimLL@xmﬁ‘mm@wud’]ﬁmmﬂuﬁﬂﬂmm
MlsiiTenadle radicular cyst 38 granuloma 161
Py P o ¥ a o X A
Weagaininisnsen wliiiianisdniauzeiilaLie
v
sa11lane3nann1H LU AN BaluAaaas N Fetiu
v
AL ELNNE N IasRasunAdnses lspaanTieR Al
(enucleation) LATAIATIANINAANEEINE
Tunsysasuniendanisineaaassiniu
azyinnsnandiuneuy szafsTuaa N TWEY (resin
. P - & ~ o
composite)  Wasaninisgeuidsiilailuinaasntias
TutFauniinindenisdnginsatiaitialu (access
opening) Wit udsanenden1eaanluniainem
LRI dUeal  9zasial  nNsnansailsa
=8 1 L7 1 (YT 9 o o o o
gandvAn lEanasauAudley filbasndulaunisine
FTIHALLR L AT R

51 15uladns
susuiBulacoudndirous:inalne

%

MSSNASOHN 1 ldurueneiuiirans fnnsnas
LﬂwﬁmmqL%”lzﬁwmﬁfalﬁlﬂiuwurjﬂmﬂlu‘ﬂwmﬁﬂ@'@
Tuudeaiin Wegnielndesaanssmifaingdenag
nusnEnizAaessniludauiuugling uasisziu
Aananesnily  passsniuuaneananniudu 2
pasnEaau Aarsasrnindnaisuasinanan (gLl 4)

: SUN 4 AAOLSINWLUODWUS 12 Omisignoonoiniusany

: 10U 2 AgopsINASnaoLs NihanabiaAaopsSNINANAD

FeduRusFugnEusinulun niaddaudnen de
pavfiames A ntuiansadiuduteinaessniy
faaiansasandnlating (ultrasonic tip) ET20D nals
NAesqanssAl vinliaiusnNeaiuALNTesgiln
Aaass il A daay wazlinnadngaaassnilu
WnLdume (straight line access) mﬂﬁummmmq
An9vauEaeARaasatlangn (apex locator) TaumL
fNENINGR (gﬂ‘?‘i 5) asneAaasT N ldsmesing
siavunairewazas g indlausaie
auldrnarasnameiiafidalndinaasnindnan
21A 35 LATARBIIININANATTUNA 40 A1aAaBsINTL
snelmnenlaliaaalvipudnduiesay 2.5 dupans
sanuliucts lduaadanlansanlafdniagllunaas
9INAL Lmz@mﬁu%fmmq mzpankazlaanfidu nsagay
AU LLAZATaLA N TAUNTYLNALT a9 N aned]
NIALNTTWLNNBELANTIaE

i
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Palatogingival groove
IJunUWAUNAIND
“MaomA”
YOOWU Danuouduson 13U
DINIBONALWU AU

yobUuneOWU lla:cioition

TUpufivsINWu

|

SUR 5 mMwsbaMsHIAoWENOMsbloelaIwATInGODS N
Inanab 1a:paopsNINanaI

uilaansian ﬁmﬁﬂwmﬁﬂ@
nsRaUAuasRanIsi N Te il filaglaiiannislen
wazldidy paduantes dnnslensesy 2 J9eaan
BV ENANUINRY wasEinnsaunszunnanE
11n37lnsas U umti Aadsneniuia LN glaniznig
EiusAngn 2elfinnnadiuinifinsandanstinisaunszumn
agananin ilinauauassiantsineuazlduusinlinge
uinisaunszunnuasiaanuiiadewielszidud
nswennsalanvesihidianasesinnsldusuenaiurinane
wazaasimalasiLyieien (Try main cone) (gﬂﬁ' 6)
avnaaesniusaelananlaldmaalsiaanuidudy
Satiay 2.5 paudnevnenaaTiedesay 17 waslmiey
lalumaalsimudndudasas 2.5 sauiLn199in Passive
ultrasonic irrigation fumaaasINWUlELie ldunaldas
lansanladlunaessniiuuazgaiiudansafanieinuas
loafifn meedaLN1TdLHULAZNTBLANNTALNIZILAN
Hasanndsasfinissunszunnagiinies

SUA 6 MsaoLrccIvoss MNIoN




NISSNWIASLN 3 BilaAauiANIAINNNISNEIASIN 2
L = @ o [~3 [3 %
Flaelifainisdanler innzliidy pandudnies
TUNARAIUADIZAL 1 LAZIAIANLINUAPNUNATUANA
\Wiae 11 Faakuag ldnunisaunseunnienisas e
dl 1 v £ o al

wAzAnULELaNNITinana s uITh nnEsdsattanssn

1 a % v 1 o da‘ =
nuq1 TuuFnasulnanansressasisalilsafad zus
nasadeulanszan (bone trabeculae) inuLdntiat
AN1F1ALHUENNAUTN A8 A19pfaIs NHusae TRy
lalipaalaipnudiuduiasay 2.5 AMuARENENDANLA
v = ' ¥ ¥ v
Sasay 17 warlapanlalilaaalsipnoududuiasay
2.5 9uALNNIVin Passive ultrasonic irrigation 4u
AaassNHulude lduaamanlansanlasiiluanly
ARNIINHULAZgATaATINA AT NLAaLlaanfIax
FITIARADUNITALIN IS

MISSNWIASON 4 aasdilaitdann filaelifianns
o wnzldidy aanlidy fulentesaanfesyiy 1
1 = o oY A a a 1
FR9ANTNUAAUNATUAAAINAD 11 HARMAT Ly
msaunszunniianisaslugudiazanztiuangslnsans
Td@duntin assdaailesauraensaainaiess
i Y 4 A . .
NHANEEFesas 4 WaiNUTuN et AR e
dll dl v aa .
118991991 HUNAYgARaBIIINALALEAS  hybrid
technique a9maaasnWusqalsnenlallaanls

v ¥ v v 96’ aaa %
ANNNTUEREaY 2.5 ANNAdENE1RANeSeaY 17
waslapanlallaaalsimnudnduiasay 2.5 sauiu
N3 Passive ultrasonic irrigation FUAaa9sNAULHLIT
INN199AARBIIINHGIEAT lateral compaction $auril
A% continuous wave of condensation LAZLANTRALLBFIN
TuAaaIs NWUa I UNINUaAaANNNITLENTA
AABNINHUAIENNRANAALBFINL LA (thermo-
plasticized gutta percha injection) iNgNNFARTIRADL
(319 7) gasasnusnasduluanas naalalaluwas
Bi16 (resin-modified glass ionomer cement) U
2 HaANATLAZYINN19g AR UTIATI9A9ELATN (317 8)
AIIAADLNITALNWY

UA 20 QUUR 2 : 2558
susuiBulacoudndirous:inalne

1Sulaans
ENDOSARN

|53

L SUA 7 mseanaobsInWlu mid-obturation IB:HEDMSCD
: ACICIUOS AU

SUA 8 MSOanaopS WU SOLWUCEISBUILAWIEIT

nanalololuoSBILUCTIA-QAWUEAS1000EInIN

sovan

Palatogingival groove

orrRIfaAIUENNEUINTIUMISITOAE
IaMsSnuMOINenISulacouc

@



@

UR 20 QUUR 2 : 2558

1Sulaans 54
susuibulaaoudndirous:inalne

ENDOSARN

NAINNIFNHIARRIIINHLLESS AdlanAasnssn
wwilanauRAndTuiLAaenssuLELE Inaviumunngianiy
NNLEURINEN Lﬁ'@ﬂé‘”ugﬂéwﬂmmmiﬂ@@ﬂ%ﬂu’}mm
AUNANLEAN TABNITILALHUYNENNIAIWNANL
(gﬂﬁ' 9) naaanadnseelsanan (gﬂ'ﬁ 10A) wuiiutiane
?ﬁﬁ’mgﬂu palatogingival groove RARAAAITNLIITIN
(’j‘ﬂ‘ﬁl 10B) YINNITENAITINALLAZNIAMNAZAALITLINL
im@ﬂmﬂmm@@@mﬂ‘[muﬂﬁmum JetTIpS JT- 28) TN
msldnausasanazans ﬂmﬁmﬂuummﬂ (?ﬂ‘V] 11-12)
fl9a1ndesend eI N uL AN Bz LALLAYEN
ﬂ’]ﬂ%ﬁ'}ﬂ?ﬂLﬁlﬂﬁﬁﬂ’]?ﬁmLL&iG'ﬂW@V]OﬂﬁQQ_JLaEIL‘ﬂ@ﬁuﬁ
unniAwlel denaliiugaunald arnthsinnnssatans
iﬁﬂﬁu1ﬂ@ﬂﬂﬁﬂﬁﬁﬁﬂﬂmzm§m?$ (irregularity) aan
1 Janms wazmraninseiudauantanasiniu
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Management of a perforating inflammatory
root-resorption with mineral frioxide
dggregaie e case report

NUAIWNE UDAa 1AUIWLSSNA
ISowenUIAUILINS FOHIOWS:UNSASOEISEN

unAQgio

JonUs:avfivopsiemuwUosdivolaaoibnouaSolumssnunsrwUoenidu: external inflammatory root
resorption SOUNUTSOEN:AUOLSINWU WUB 28 TasumsUanrelunuideonuunogiuchinud 46 rabonuuktotwusta
MbruoLIKaNKSoNMUINAINUSOUIUWUINIUSDSDAUSIDAUUANESINWU WU external inflammatory root resorption
SOUNUSOEN:AUOLSINWURSINANUIWONU FOrMMSSNNAdE non-surgical root canal treatment with calcium hydroxide
SoUNU non-surgical perforation repair A283aQIBUNID KadMSSNIACIACNUWAMSSNNITUDAE 1 TWUDMSHE
UoLSOEISA

Abstract

The purpose of this case report is fo present the success of freatment of external inflammatory root resorption
with root perforation. Tooth 28 was autotransplanted to area 46 and one-year later found sinus opening at buccal
gingiva. In clinical and periapical radiographic examination revealed the presence of radiolucent lesion and
external inflammatory root resorption with perforation at palatal root. The tooth was treated with non-surgical root
canal treatment with calcium hydroxide and non-surgical perforation repair with MTA. After one-year follow-up,

the tooth was symptom free and healing of periapical lesion was found.
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Shaping canals has never been easier

Shaping the canals has never been easier with WAVEONE GOLD, the latest reciprocating file designer team
said. In an interview, Dr. Julian Webber, one of the designers, shares his view and the new news on reciprocation.

Ql: dwiuriuaunndnAuaeiy WAVEONE wuuiii azlshansivaeundasmaniiindud1miu WAVEONE GOLD

technology AU

Dr.Julian Webber: WAVEONE GOLD &ins1d post manufactunng heat treatment lagianiz mumaﬂwﬂsa
ﬂmau‘umaﬂaﬂ NiTi 154 Rlexibility uaz cyclic fatigue life 3Ty nadildvinle file fianudanduluszaugeda uag
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i'msi'mqﬁﬁgﬂa’wu,ﬁnGiﬂalﬁwaﬂnwaﬂﬂasj'lﬂsjmnﬁn AMAiLEIUR HuRAT1 WAVEONE GOLD lunilslu NiTi rotary

file NTAMUBAVEUNINTEATUTRINAIATARTY
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Dr.Julian Webber: Tagannud? WAVEONE GOLD Primary
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Dr.Julian Webber: 3ufiuga8ns scout Aaassniluroy
a0 Tngld steel hand file Wa3 10 11115 watch winding
pavssNiuEesqaudsanusvheu Ineli force file 1o
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#1504 WAVEONE GOLD Primary fial@viudl
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Dr.Julian Webber: 19a5u wansauaiunuindeaialuu
Aludloszuuildud hand file 1§ (K file was 10) glide
path file 1 §7 (PROGLIDER) kaz WAVEONE GOLD 1 ¢
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For more information, please contact

Dentsply (Thailand) Limited

23" Floor Panjathani Tower, 127/28 Ratchadapisek Road
Chongnonsee, Yannawa, Bangkok 10120

Tel: 66-2-295-3744 Fax: 66-2-295-3740

Email: dentsply.thailand@dentsply.com
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Dr Julian Webber, BDS, MS,
DGDP, FICD qualified from
Birmingham Dental School. A
recipient of the prestigious
Charles Freeman Scholarship of
the American Dental Society of
Europe, he was the first UK dentist
to achieve a Master of Science
degree in endodontics
(Northwestern University Dental
School, Chicago, USA).

Dr Webber has held teaching
positions both at Guy’s Hospital
and at the Eastman in London, at
the same time maintaining a
practice limited to endodontics in
Harley Street in Central London.
Dr Webber has written for
numerous journals and textbooks
on endodontics, is the
editor-in-chief of Endodontic
Practice journal and has lectured
worldwide teaching general
dentists and endodontists modern

Eﬁii@ﬂ-."““:":':""""’
endodontic skills.

surf the canal with confidence

Wave e 0ne

GOLD
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Dr.Julian Webber: auidiasiulun1si warm vertical compaction wialilgaay
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For better dentistry
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Industry-Standard Apex Locator
Root ZX Module

Root ZX mini - Design Meets Precision

Root ZX Module

The accuracy of the measurement is not
affected by the presence or absence of blood,
other discharges or electrolytes. Fully auto-
matic, it is not necessary to set the device on
zero before measuring each individual canal.
Automatic calibration ensures accuracy and
eliminates the effect of changes in tempera-
ture, moisture, etc. inside the canal even
during the treatment. both a meter and an
audible signal tell you the position of the
apical constriction.

Dentaport ZX — Reliable Apex Location — Perfect Endodontics
Curing with High-Powered Parallel Precision

Key product features include the apex local-
tor and optional canal-preparation and light-

curing functions. In addition, the multi-joint

feature lets you change the function just by
changing the handpiece.

Siamdent Co., Ltd. 680 Higashihama Minami-cho,
71/10 Mu 5, Thakham, Bangpakong, Chachuengsao 24130 Fushimi-ku, Kyoto 612-8533, Japan
Tel : 66 38 573042, 573133 Fax : 66 38 573043 www.siamdent.com TEL: +81-75-611-2141 FAX: +81-75-622-4595 www.jmorita-mfg.com MO R IT/\

Developed and Manufactured by
SIAMDENT. 4" J. MORITA MFG. CORP. m
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beyond your =
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AMAZING SIZE

PSPIX aswusingmsnulri doemsiluainuiuesuunan
iAnfgaluaana T6WuRLios thkuniu a:aonfumsindoudhe
Dimensions : L.154 x D.204 x H.193 mm

Weight : 2.6 kg

AVANT-GRADE DESIGN

PSPIX Tdsumssoeniiuuiiliduangnualsiia:nshs)

TRUE INTELLIGENCE

PSPIX aana nad50ushe 10uudanssulkuno:soelr
msriu aulka soaISo a:dus:ansmw! dagmsiviu
daludaIGuSUIVUIWEDIIA “CLICK & SCAN”

SO SIMPLE

PSPIX rthoolDulluu Touchscreen IWUAUE:QINTUMS
MU IIa:8NNLIvAISNASIDAOUAMUMSHIDILYOD
PSPIX dogd

wide color touchscreen

o (oA (3

Blue:Available Purple:Scanning Yellow:Occupied

OUTSTANDING COMFORT PATIENT

PSPIX Giwusumw 4 gua lia:ln
mwnAuBa IWemMsduddeniiug

54x54mm
24x40mm r B
Bl 27x54mm f
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Ins. 02-714-3295 Insans 02-714-3296 _f Acteon Thailand ﬁ www.acteonthailand.com THAILAND




# COLTENE
@ © O

CanalPro”
Apex Locator

Innovative and accurate

The CanalPro Apex Locator is
characterized by its brilliant, coloured
3D panel and its accuracy of
measurement. The ergonomic design
and the easy operation allow
comfortable use.

y

HyFIex®CI\/\:J'"

controlled memory niti files

No rebound + Extreme flexibility
= Superior canal tracking

CanalPro CL i =
Cordless Handpiece -
5 Preset Memory cd
¢,

| .-m“""“‘
I -
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Dr's Finder

Be Smart, Be Compact

Locator

Apex

NEW
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Compact size
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See more. Treat Better.

] Quality you can see
Performance you can feel

QPMA pico

] ‘
%

OPMI pico is a true advancement in the

prevention of neck strain and back
problems. Experience it for yourself.

© Carl Jess

et

p—

— —:-—.\I‘.L\ AN
For more information, please contact your local sales representative

Carl Zeiss Co. Ltd.
Tel: (66) 2 248 8787 Email: thailand@zeiss.com.sg

© Carl Zeiss
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Surf the canal
with confidence

Reinforces patient safety

o Primary WAVEONE® GOLD file is 50% more resistant to
cyclic fatigue than WAVEONE® Primary file
» Extended size range (Small, Primary, Medium, Large)
e Reduced screwing effect compared to standard rotary

systems

Cyclic fatigue resistance Flexibility

@
@ @

WAVEONE®
GOLD Primary

WAVEONE®
GOLD Primary

Standard Rotary WAVEONE®
NiTi systems Primary

Standard Rotary WAVEONE®
NiTi systems Primary

For more information, please contact

Dentsply (Thailand) Limited

23" Floor Panjathani Tower, 127/28 Ratchadapisek Road, Chongnonsee, Yannawa, Bangkok 10120
Tel: 66-2-295-3744 Fax: 66-2-295-3740 Email: dentsply.thailand@dentsply.com

Covers a wider range of canal morphologies

« Enhanced file flexibility thanks to the GOLD technology

delivering solutions... FOR BETTER ENDODONTICS

DENTAL SPECIALIST

wavee0ne

GOLD

ﬁéaa&m»mw—:.;-;.. =

Shortens the shaping time
» Takes the cutting efficiency to a higher level

* Asingle file per treatment also translates
into time savings
for canal shaping and irrigation

Shaping working time

@

°n

WAVEONE®
GOLD Primary

Standard Rotary WAVEONE®
NiTi systems Primary

For better dentistry

DeNsPLY






