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Protein samples and marker
loaded in vertical SDS-PAGE system
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Direction of migration of samples
in vertical SDS-PAGE system
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SDS-PAGE gel after Coomassic
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1) IBmMsindouehaadoiiniuna (gel elecrophoresis)
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2) D8UanMLBUYU (immuno blot)
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358 ba1 (enzyme-linked immunosorbent assay, ELISA)
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4) 35naaouMsmMvU (activity test)
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71na3 (ELISA plate reader) (317 6)
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(column chromatography) galUsmutnaaunE 1w
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= o N = ° -
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LaNPUQ4 (high pressure liquid chromatography, HPLC)
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1) BMsindoushadiowiniua (gel electrophoresis)

nsAneansiugnasaellsela uadlaiid vl
IR 9ARAAINANTRUENITH Taen1slda1sunen
seuINalaLaNA (intercalating reagent) L1 @19919U&4
(fluorescence) @13LLadu a4 (luminescence) @17LUANLLAY
N9LAN (chemiluminescence) ansnianld 1éun o
AesTuslud (ethidium bromide) Saunanyzinnniule
veundenane (3U7 8 a) Lﬁﬂﬂszﬁummmﬂﬁﬁmm
sanalalawan (mmmfmﬁlu 302 UNTULNAT) AZNA
MINILARANTIANNENaRAsTnL 600 Wlims

*'Wear Inbex gloves & [ab coat
» Discard wanies in blo-hazard container
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v ¥
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Tuiana luianaansiiluam 29 vieauALaN LA UMY
nanluananidudu uvs seaualug) (317 8 b) tlady
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Mixture of
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ecules of
different
sizes

~Shorter
moleculas
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2) 280UIINaNSWUSNSSU
A1TNUGNITHRAIAITNUUILUULANF 192N
d e Ly o
wulaanaay wu Tlshu nstudaarseanyumnea
A13NAANNAUIWUULLILINTIALWE (density gradient
centrifugation) MR8 TUMILNLAZIIANNAINNL A1NNTD
wenanswugnssnaanainluanaaunthuilew (g 9)
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3) a8auninswiaons

ANTRUGNITHAANABUAITIALINEIIAAY 260
wlms ANIganAULAsTBIUTINM uay 31
w0sluLana [y arsatiardlalndganaunaslftasndn
anapen atelafinnadsiliainnsouanmidueann

=3 dl a g J A

anfidue irsesailninsininiiimesuasrinisganan
wasiluspudsduzesansiugnesusaednelae ey
AUAINITRANAULAITEIAN I NTBAN S Ug NI TN
NIFIFU

a9

4) 38louslansBu (hybridization)
\TUN19R9998 99 UGNITNFRBLNG FRENITATIN

aneatiapdlalndgnuan (hybrid) annisldanniaw

Mnatgiuszssdeanuatagianalalnddant g

af D,
O
[TTTTYTYY ””ff""_""“'“‘r""‘
Topiipie Pytiictasion

Pastial Pybrigaation Ho hybridiestian:
i ganisma retsted crganisms unelated

Copyright @ 2004 Pearson Education Inc., publishing as
Benjamin Cummings. All rights reserved.
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(denaturtion) 3aNALNIANAIRTA (probe %158 primer)
dl [~1 a a '3 ai uzita a o o
galuaneforalelndanamen lusninaain wasiai Ay
fapdlalndnduduladuanalaganenilsaassaacina
(complementary strand) BT UL UAY A8LAEN
mﬂa‘iﬂimmwmﬂﬂm renaturanon)mmummﬂu
LLumwmmmmu@ﬂﬂN VB maﬂ@ﬂm@wmmm
I I e T L miﬂm 10 a YadinUediai
Ae 1 eanauarFuianaleln s amilans
ANINUGNITNTFaINIIANE B lEaE196amR99a sann
#n13U5utlpsmninatunsnlunisasiaansiugne sy
paemianFenulussuusagnis I fiansaanannig
a = 1 a '8 Le .

wangaila Fandn Avuelulasansisd (DNA micro
array, 3117 10 b)

Expression profiling with DNA microarrays

ONA“AT @ g, TOWA‘E"
inbaied
Gyt labwied! g ’_I.im
w4 9
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Hytridization Seanning
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gessess — AW -4V
Seac:

Annbysis lmage Captars

hifo./ /' www..scq.ubc.ca,/ spot-your-genes-an-overview-of-the-
microarray
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A 1A ‘B 00aNa08ESOIADEIONIAITELAIANTT DINLL
CISODADEICTOISIDHANIENSTANTQUUINUHIIUSU MEFADNS: I
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5) 38URMsENaniswoaluoIsa (polymerase chain
reaction, PCR)
Lﬂuﬂfmﬁ'mmaﬁu@mwlum@mmm@umu
ndiniudea (exponential) antjisangnidaag
ilsinedinesd InenMnasULLLINNTENYLLLIALE WD
(replication) PRIIAR WHILIUNITAIIRATNUGNITN
ﬂ?mmm mmwuLﬂuﬁmuﬂmﬁmaﬂmmqmm@uj
Qﬁuuwmm’miummfwmqL@u‘imm@um Wlagann
fneaTFU T Bunns e 19y fethadenuadie
WARANIANANINNIENIALIUARSIIIN INENNNTONN
ﬂgﬂimaﬂ‘tsnanmm@mu%ﬂa‘mmma‘mmwa
flan1sAne wiazlnsentszneudan dumeulen
dunsutlasannaduiesieanuieuiluanaionale
InAiRenGudugasng Fnutfidunsuuy (template)

TupauNany anguun)RaedssuuadliNzaNinali

famgaa (primer) Widuuwdwuuls wAgaiuls

lavdlavedu Tunaugaving Uugomgivesssuuly

wnzAan1uredeultinedinesd luni1sa¥ng
anetandtalnalud seainfamnma mnums@uﬂgmm
?yuuummmmiﬂimmeum'iﬁm 11
ﬂgﬂiﬂﬁ@ﬂiﬁﬁﬂ%ﬂﬂﬂﬁL@ummwumium@ﬁﬁﬁ
a2 laifi38n walianunsansaanfidualdiidesann

iBulasns 9

uloa Al ussuulus e AiEuenediaisa (DNA
polymerase) ﬁ@f«gﬁuﬂwﬁﬂmmﬂﬁumLﬂu?qlﬁﬁLflu
Hesannnuldludesiimadia3mvinduiadeanis
T lsAnlun19A199T9m WazLAAIINNNIAALAUBITR
TadReAINTzRu ﬁaﬁuﬁmd’nﬁﬂﬁﬁ?mqﬂisﬁwaa
wasd aznlasuenfiduelfifluaneAdue by
(complementary DNA, cDNA) fiaw faanisidieulad
F85ANIUAATLING (reverse transcriptase) Guriaidn
FefansudmsUdunTans (reverse transcription PCR,
RT-PCR) %’ﬂfﬁﬁﬁm%ﬂi’wfiwmﬂﬁﬁ?m@Jﬂiﬁﬁﬁﬂ
F199AN1INDE BBIAITWUGNITN LA sz Fu a6
NM93LATIE TN AN RN NITNHANNANATY 11U
mu?m”ﬂLﬁmﬁummaLLazﬂMﬂﬂ’mﬁmwm%@mwmm
Taalanesniis nMsnEnsuLazataTasdanalsn
TumAaar N A9NN1IWMLIIE WK faanisldaisng
LasFnRaNTifamsa uazeenuuL s uiAsensae
Aryry1ndnNaLas (detector) nﬂiﬂuﬂﬁﬁ?ﬂ"@ﬂisﬁﬁl
[?T'm‘a")@’%/i_lL°]911”1ﬁ/‘]_|LLN'LL‘]J‘LILL@:ﬁﬂﬁﬁ‘Zﬁ’N@ﬂﬂﬁﬂMﬂﬁu
Lm?;m%l,mmmﬁmmmimﬁLﬁu%mﬂuﬁmmﬁﬂuﬁu
mmmf\mmLmenﬂ?ﬁmmmL@ummmﬁmlm‘uuu
L@’mma?fmﬂ?mﬁmmiwuﬁmwiummwim Furaail
i Bealngdingans (real time PCR) mgﬂ 12a U8z 12b

e —
— =
= —
- o —
— . L RN =3
Parental virancis T — ==
\TH Ansibl Extend —-—
~ =
First —
cycla .—:
Second
oyl —
Third
cycle

hito.// thedigitalmuse.net/ piceenp,/ primers-for-pcr

sun 11 18aDJUOOUSODUIASENANTBIODIOUIUNVOEIIOISE

IB:MSIIUUSIINUEISWUSNSSUD INSOURHTDADAIL

susuiBulaaoudndirous:inalne
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/ A No dilution

B 1/10
C 1/100
D 1/1,000
E 1/10,000

Add DNA
templates to all
PCR tube strips

* AddiQ SYBR
Green supermix

containing primers
to all samples

Place PCRH tube
strips with optical
flat caps in
real-time thermal
cycler and
amplify target
DNA sequence
[ Set up PCR reactions and amplify using a real-time thermal cycler ]
Use dilution
series to optimize
real time PCR
conditions.
Determine starting
quantities using
teal-time PCR Perform m?ll-curve
results analysis to
distinguish specific
PCR products
from non-specific
products such as
primer dimers
[ Analyze the results ]

Copyright @ 2015 Bio-Rad Laboratories Inc. All rights reserved.
SUA 12 a 180DJUCOUIODISEIAINUVEONS TaemimsonlansouwawandInS HHINEUUaTun nuniao INAISWUSNSSU

SDALANS WIS
v
@ Light sewarcw
Light Lighi detecior
Excitation filer
) g
F e wavebength
L} f Emission filser
Specific wavelength Bhow e
W th ared

refleched ewcitation light
Sample

Copyrights © 2013 Thermo Fisher Scientific Inc. and its subsidiaries. All rights reserved.

SUA 12 b IQDHENMISIOVISEAINUNBONS E1SI10IEDANNNSCIUDUAOENEDDILOONLT INSODOSIDDDUATUIIUMSIINED
PIIUTUIINNSOUUISEN

b

oy _ o
A.UU ~ busuiulaaoudinaiirous:nAlng
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6) J8asovandudonaloinduovanswusnssuy

ansugnssuLlsynausetionalanadaiinhe ot (G) avatiu (A) laledu (C) uay lodu (T) uniFensiarii
o o = a a r:l/ all o v a QI aaa 1 dl o % dl ] =
anfunnsizevaestiandle lndvisdnnliminaaaunainuaisaes@eldin Tnadudquniintdinidudouau
A7UATLANNITLANIBANTRIAY wazdauinuiinlaseaFrsaesluianafaqiiuisniveny@aingvin i
niansutanalalndvisunaresansiugnesnludsld@dsnuanaaien deifuilselondatreninlunisfnm
IMUINTVRIRINTINFNG] N1HIAT N1sLFuLlaaneiug nsuFauineuanaiug wi wupfFeateRugiaN

o |dl ! 0 o Aa a o 2 a v o & ! = [

wazanaiug lusnnalsn lunywsed aduiiandlalnsinlfaaiuanalnauduiussendnaalulndiunlulng
wazlisfusnge] Naadainaan nasnauLlFinnaesdasiugnIsuiinesdesiunalnniafinlsnunnuny g
Tsauandniau wazlsailugdalunsnmasisuiionalalnanionld Ae A5mallamisuandu (terminal chain

) P = Aa  a s, . ) Y = = = = s Ao =
reaction) smenisldlaneandtiaaalelng (dideoxynucleotide) bun tanaandnaiiu laneandezatin lanaan
= = = = = dlta Y ] o = aa a & 1 dgl I o o A
dlalnTu uaz laheandlolu NRnaaindaaaisanauasrineiu laneenitonale indwaitauisoudeduiuiion
@T@VLV]mJﬂmmmumiumumumimmamm‘lﬁ@%mmmﬂgmm@ﬂimwammLm mﬂuﬂmwimm@@ﬂeﬁ
famdlalnddnansie azinldfanalendflmidnanseldld Faflunisduganisseans wisesazeudny
neanasaedlaieaniionalendeiied udsudaidusiawaznisBeiaresianalalng (U7 13)

Chain temination DNA sequencing

(&) Initiation of strand synthasis (B A didesarnu de otide
Prim &r

¥ T Template DHA - ;

S T T Y i I'i “ - y
¥ T T T——o——o——0 | Base |
# T l - I 1 —r—

o o S O T SRR e o C o L~ -]
: . . i 7 \
e '.'_;
3 5 S R 3 H H
(L) The rezuling autoradiagraph t (T} Sdrand synthesis taminates
wnhen a ddkTF is added
l|'—I
/ A TG G fDNﬁSEqUEn[E e e e s TP
T T T
J‘r Ty J/ GA.U.'I'I'GQC,GCG m—|—|—|— ddd
| = GAATTG G | S T
/ e ——r
== _'Jl.r,quc L i i AU
/ — / G.ﬂ..ﬂ.'l-l'l'-rG T T T
- GAAT . ddA
= S e e dda ‘_/
= . ddA
The"a" family
SRRk = Copwlaht @ motifolloeom

Copyrights @ 2015 Motifolio Inc. All rights reserved.
SUA 13 1800JUCOUMISCISIDAIGUEAEIOING Mscsopardudonaloindmaraoalosiencnustosoviodoonstonaloindg (A)
> (C) 10ucioehvraoauinsenaniswoaiuoisanisinaoonso-atusouiuaoonBaonaloindarbasda mscoaisdonalonaki
HEQALACTIHUDIUAISTL (D) UWAWECUINSENUIWALIBEMISIABOUENEGSIMWAILIDA INSODSIDATUrIIUNMISIIIADATOUIN
owiduardutonaloinavoplodoonstonaloindiciasdo A

KULEOODDD ?‘ *
\ [J 0

1) Watson |D, Baker TA, Bell SP, Gann A, levine M, losick R. 2014
Molecular Biology of the Gene, 7Th edition. Cold Spring Habor Laboratory Press,
Cold spring Habor, New York.
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Are we missing the point in Endodontics

are we really treating

— & asuFussenglag NY.SISISS auNSINeSE

NN31U93ENEI89 Professor Paul Abbott Anennsanilevdtessnage Wuduluileviianafiuuais
fuAnsnefurinsanninannsiwitesinmile adrelsinundnnislunisinemiasulasaeuinddanady
landnunl A H’aﬁulunwﬁﬂﬁmL%@@@ﬂmmzumﬂ@@ﬁmﬁu wazdesfun1sAnidedidaly
gLt NiURld5unsin et

TunaslinissneEniaduing ummumwﬂmmelmmimmmmmwj mlﬁﬁlumﬁﬂmmmmﬂ
Wit wavinesnnlfildfinnsinenlse mLﬂum@mLmummww biology mMuwuﬁm muummﬂm
Us2nN19U90 A8 AUIUNITATIALAZILARE sn\m@Lﬂuwumumﬂmlumﬁﬂmim fiFeenisn1s9 N
fisnauwinfiandulila Sannumans meﬁlmm”l,maﬁﬂuwmﬂgum

PdannsussenaFaausn Wunistiiaue Diagnosis Terminology ﬁLLﬁmﬁvaﬂmrme'Jmﬁg@Lsfi“m
faiflu terminology AuaunneIneldiuarluaqiiuauuuiniinisifiadeaas American Association of
Endodontics (AAE 2007) Ineninuazuanspanaiuinminlarinasdnsseaniy unpaaiftedunsagdszdu
17'1'2%ﬁagﬁmﬁummﬁmﬁumﬁ@mumm:mm Prof.Abbott 28 l¥ivinugenuret-] 611 athfisduguliieuusas )

DIAGNOSIS requires q:E classification
“Possible, /\/\eanmgful Usetul”

- _ % 4
Wby, susuBUlaceuandiroUs:nAIng

-a



Diagnosis classification NG AoSOaNUYU:ALU

DrowBau enuisniddoansnuldesonndon Nnolus:au
misi8au-MsaoululsoiBaunuaiwng la:nuanwnenolu

IDolkA300de AosFofivdsMssSnuRD:cULIIA

IDuRINDASOAU AYTUNMSATDAE Ia:MISITEUUNADL
NYOJNENFNEAS

Tuduau 1a:anasousu

neunisliAndliadalsn sesiiiugiuresruaunisaiiulsadunen Assinldgnsies
adgUhannsnaainisuasisn pulp/periapical &ssiasnaulaan
o o g
1. e uniluilaun
2. an19z13m284 pulp %78 root canal system luagigls
3. an1aelsAaad periapical tissue Lluaginals
4. aAnvpasanaialsanaasls

BUNNIALHUIEdTIA pulp/periapical tissue Tneiagiiflusian

anranriRinanguasiecio pulp wanina

b

b

1. Short term 18U NSOWU ILNIKD Acute inflammation
2. long ferm 18U WUW IUANISY I&ENSIAD Chronic inflammation
3. Trauma MIKINOMSa0aL KSoualnauIdoa ? necrosis

LNIASDOENDITUUWAU I1a:0DDIUANISESOUADEMUILN

WanFauiieunisaniivaedisa way Diagnosis Terminology

Normal pulp
if no Tx.
Reversible pp. Irreversible pp.

if no Tx.

Partial necrosis

Microorganism

Healthy tissue

Inflammation

if no Tx.

Necrosis

Infection

Tissue destruction

Pulpless

= s e
susuiBulaaeudndinous:nAing \_:_\_'tl._b_)
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TumslikFa0oge o0 terminology 10U 2 Naulknde) Fio

nau 1

15 Acute U Chronic
- Acute Ao DTonmsuUoaunavivuoauin Ksou
OIMSUOQIIEUWALNWUEITODMSMSSNN

- Chronic fio JonmsuUoadosr) KSoluuoa Kdouoa

OgUNUIAD TudobmsmsSnuISbaou

IsAuoo pulp l1a: root canal system

Prof.Abbott L&a1a clinical classification of pulp
e e (ﬁuﬁummimwmq
ARTIN)

1. Clinically normal pulp
2. Reversible pulpitis
Acute/Chronic
3. Irreversible pulpitis
Acute/Chronic
4. Necrobiosis
5. Pulp necrosis
6. Pulpless & infected root canal system
7. Previously endodontic treatment
- No sign of infection
- Infected
- Technical standard (based on radiographic
appearance)
- Adequate/Inadequate
- Other problems (based on radiographic
appearance)

- Perforation, fracture file, missed canal

Ap— :
1y = Ny -~
Wbyl susuiBulaceudingirous:neing

nau 2

(muiuu AAE, 1a:Us:inAlNg)

T3 Symptomatic USNIWED

1) Tudetivamo:msivasuiuabhiBanudon pulp Ao:
thiugmssnuldiws: “gonms” duidulacvicei mild
pain 00 severe pain (@MowOL pulp ITUGALICT acute
[0 chronic irreversible pulpitis) ia: “ludoims” Aenisn
1TUlcICT normal pulp DUAD necrotic lla: infected pulp
?) luaoandoonumsdtodalsaluanndu) AUNS acute,/
chronic WOIA0DOIMS MOUOLISA IAANUISDAOLIOD

AUNITUIUMSSNLN

8. Other conditions
- Atrophy

- Pulp canal calcification

- Hyperplasia

- Internal resorption

AoWIaNcouoD  Necrobiosis AU Partial pulp

necrosis

A191 Necrobiosis 818190 1da8unelaN1NNI1
TANMNUNENINNDN wazHLselem NN NI ARSI
dn1azaadiiiaitiana 2 anwaiznnuluingatlszann

ddaoa X A4 X A deme
a9l unaG AadlatiaNnnaLaziilaEiaNNTImwL AR
AN3eNEL BaTgnazi WU WLIREe RAININIFITNEN
A U ] 1 a
AanmdaLkan lipauauaswanalilalnsalulazaslyl
Tupaassnnuslszamiudenauauatagiinuania
ANNHFABNNNINITSNHINFATNHAADIIINTL VFaDaLTL

A197  Partial pulp necrosis LNLAA W UTIY
alfinan17nn95nE INTTRNTTANEI 14 pulp LNENLINIERY
gndudIin1iaiareddiwiiily  necrotic portion
Falumuiluazanispatinataazsauanlylaai Wy
Aeiaa bl aqvizasia



Vital AU Non-vital pulp

dusninfiinldgaansdnlaiaifaafuauaunissuiiulsn wadlilddennumuneidudsslogly
ngmndaunlunisldinnsfnen uieanaannimagey “pulpal vitality” (AINNETRRM) FaflunimeaayusvLL
utlszann Talldmeaaenssunieniiunvaeine iy

1laqiiu ma‘mfmé’fsmﬂ?mﬁ@ electric pulp tester (EPT) %7an139999698 thermal test Lﬁlfaqmﬁ‘ﬁmumum
293 pulp AziFaNd" “Sensibility test” AB AAMNAINITNVBI pulp Iumimmumﬁiﬂ?ﬁlamzﬁ’m dnaaauan pulp
ﬁu@ﬂiu@mq: necrosis 324 Wun1meLauesT09&ULs2Ea N (nerve response) ) A9 lHLNUBNATIR9TT UL
mﬂm@@m wazldtauangunINees pulp #9uA191 “sensitivity” MNETN AN9ET pulp ABLIALDIAEINITULIIED
mmmmvmu Faflunnamageuiile pulp Snnssnua (pulpitis)

Sensibility : when festing for necrosis

Sensitivity : when festing for pulpitis

o Y o PRPIN S y o o P ~ < A A

ﬂ’]‘ﬂtl‘iﬂﬂgﬂﬁl‘ﬂ\‘] NITATIAAINNNTIAUDY pulp : “vitality test ""Qﬁ‘\‘i“’l READIATIANTCULLADA TILATAINA
dl ¥ 1 . | ¥ ] 1 @ & o [
AElAwn Laser Doppler Flowmetry Wag Pulse oximetry L1 wriagnalainu ﬂﬂﬂiN‘le‘I‘Llﬂﬂﬂﬁ%EﬂﬂﬂW
m@qLﬁ@Lﬁﬂiu‘iwmﬂivmmﬁuﬁuﬁu

muu memwmmuim “positive response” LL@QIMM?Q‘M@ELWWLLQ “vital pulp” ﬂ%vLN@@mﬂ’]'j‘ﬁ‘ﬂ‘]:H
(clinical management) ‘Vl%lms\lm LNTIZRNNIEUBN pulp ‘Vl vital umﬂuimummvmu TansinEnavsneniull

ATHATTIN
Vital pulp Range of treatment

Healthy,/normal pulp Nil

Sensitive dentin Desensitization

Inflamed pulp New restoration
Reversible Conservative pulp therapy
Irreversible Endodontics

Necrobiosis w  Extraction

- w4 i
susuidUlaceudndikousinding kLl
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wsaudinszialenanimaaauls “negative response” Waal9in133RadeLNeaLA “non-vital pulp” fazly
FADNNNTFNNATANNNT INT1ZA8N192224 pulp WklAvanessAuLLAgaf AR5

Non-Vital pulp Range of treatment
Normal pulp (AT calcification) Nil
Necrobiosis Orthograde endodontics
Pulp necrosis with /without infection - Different medications
Pulpless infected canal with apical periodontitis Re-freatment
Previously endodontic treatment with,/without apical Surgery
periodontifis - Cureftage
- Apicoectomy
- Retrograde endodontics
Extraction

anfinanannudndnediu eazagulidn faeRinnmmagen pulp idluilaqiu duiesnimageunianes
auasraesTULduLsza i pulp ?ﬁlqiﬂmmmﬁ@ﬁﬂiﬁmﬂm mazilanaifinldis faise positive uaz negative
nTATIALNELA LN U9 vital ¥Fe non-vital (mﬂ thermal & electrical pulp sensibility test) uu@ﬁmwmw‘a
Vl@”slﬂﬂﬂ?ﬂ]uﬂ’ﬂ&mﬂﬂfflerLL@“’VLS\IL‘WFN‘W@‘VI@”?”Uﬂ\iﬂ’]??ﬂ‘iﬂ’m@“’ﬁl’]m\l’]

ma‘mm@m@ﬂ’mm@ﬂimmm pulp Assiastsznaudnenisdnilsed® annedndty uarnismaaeuae| 38
Waf@mmﬂa‘wLuumma‘mwwmﬂ’n‘mramum

1. Pulpitis wiiaily reversible 438 irreversible muﬁlqumﬂm?wmmun%‘m?i'ﬂuuﬂmmm@mmﬁ Rt
mm?ﬂfsmqmmlﬂmim (severity) WAYIZELIANTRINITUIAUNLLA bIL (duration)

2. Infected canal Wil

Necrosis eh ﬁ
Pulpless 38 Root filed »e )( ) J‘

o a1 A

4
AURUN1IATIA pulp sensibility test kazannAnFaddnisealsauzela

ey - .
Wl susuiBUlaceudndiroUsINAne
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(NSWasyU MsoUoA Pulp/canal status

Symptoms Irreversible pulpitis

Nature Sharp, mild-moderate Sharp & aching Dull ache, throb
Thermal sensitivity Extreme temperatures Mild changes -
Duration Short Lingers On + off -»
(seconds—minutes) (? > 5-10 minutes) Continuous
Biting pain + + +
Percussion + + +
Spontaneous - + il
t +

Wakes at night -

Worse lying down -

I+ +
+

Radiographic changes -

I+
I+

History of previous problems -

The Progression of Pulp Disease

The Progression of Pulp Disease

Clinically Normal Pulp

Vel Y
Chronic Reversible Pulpitis Acute Reversible Pulpitis
v v

Chronic Irreversible Pulpitis Acute Irreversible Pulpitis
\/
+ TRAUMA Necrobiosis Apical

(e.g. luxation,

- avulsion, efc.) S S E— Pulp Nec rOSiS Periodonﬁﬁs

v
Necrotic and Infected Pulp
v

Pulpless and Infected Root Canal System

—>Pathways of Progression of Pulp Disease Causes Apical Periodontitis

» Possibly Causes Apical Periodontitis

- o ey
susuisulaaeudnairousinAing Ly,
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IsAuov Periapical tissue

zﬂl 1 v o a 1 1o a zil’ dll

Wedaeeldin1sanfivaedlsaly pulp WAz root canal system salilaglaifne azifinlsnaeaileite
7AUTINAUAINNN 81aRa1n13tanannnaanzLasiseslsasautlaresinainninggd

q ‘z‘l ¥ a zs' Yo A o zil’

Terminology N lsvyleatiFnndaesaniiunldiu Ansil

1. Peri-radicular @Lﬂuﬁqﬁmmmmﬁqﬁunﬂ classification wazganling root resorption, lateral lesion 18
wsifldlfuanszienizianzasaslilin saalsragnaumislaaessn

2. Periapical dwiusenlsaiagsauilatasniluyintu

3. Apical : “simpler term” A iy periapical

Periapical conditions of Endodontic origin
nsaiinaeslsatsnnlatasniu dussil

3

infammation ---- :
AledSnen. oo > -
infection -~~~ -+

88 epithelium_ ... _____ 3 v E

PAINIFINEN = - comomeme e ) scar ¢--:

Progression of periapical disease

short-ferm irritation Llong-ferm irritation
I5U frauma, canal instrumentation

Infected RC

(if no more irritation) 1?7 Acute apical periodontitis

if not treafed
1?7 Acute apical abscess
Facial cellulifis
Chronic apical periodontitis Periapical cyst (pocket/frue), or

Chronic apical abscess (with draining sinus)

27 Acute apical periodontitis

Y = .
WLyl susuiBulaceudingirous:neing

sponfaneous healing

Intensification of inflammation & symptoms

2° Acute apical abscess
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Apical periodontitis

FlunnssnauitBnnalatesn Wunissnaufittnalaiesn annnsd - infected root canal lall#z
N195nE Wikl
1. Primary acute apical periodontitis arnnisdazdaldifiunisnlaauutlasiitdianlaiasn §elud
widening of PDL space wsigilagiaziainsiniay inzidy
2. Secondary acute apical periodontitis 181n17 waTwud widening of PDL space viraiusasisnsay
anesn
3. Chronic apical periodontitis laifa1nns wadiuAfAsuLasesn nsadiFnamlanesn
3.1 Nse8lsm (W1A17aULANEI3IN)
3.2 Condensing osteitis
3.3 Foreign body reaction Futlanaaufieanliuansinitu sinliAAn seniausansniy a1afly
Jananvisedaiaas yiRenaAAANTNENE BnTild paper point 1138 LARHgANUTNDIHE @

funsinideftsnanlanasniiu uasivuasenizitFnnlaiamn
1. Primary acute apical abscess

Secondary acute apical abscess
2. Chronic apical abscess 191992U1808NUBINLDY (draining sinus)

Cellulitis

HunsindeRusiantangsniiu LL@:ﬁuumﬂ‘a‘zmﬂvl,ﬂﬁm?mmﬁlw,%’ﬁzﬂ' fascial space

13ATD periapical ﬁLﬂu endodontic origin u'ﬂﬂmnﬁmmmﬁﬂ intraradicular infection WaREaH

1. Extraradicular infection A¥W1 colony °1m<1L%@ﬁaquﬂﬂsﬂm?ﬂﬂﬁu‘ﬁlﬁmmﬂmmﬂﬂ dunan nwed
NNIAARANNNNELLILLILANDIIIN FaatinaiTy Periapical Actinomycosis

2. Periapical cyst lunam na89n19i apical periodontitis finuinnsaing epithelium aansaL Wikl
periapical pocket cyst TR LITLILARBIINTI D9SN ADLIAUDIADNN T NHNARRIINTLL LAY periapical true
cyst AlaiidaureiuszuuAaassnTi WU cholesterol crystal SnlumatidLaIRaNTT NN ARSI A9d0s
N9ARANAEIENIARLINIIN

3. Periapical scar s fizinnsunuRgae fibrous/connective tissue WiiluN A3 alanesniy
SnnalunsdifivinAasnssudanasnii

Slafiusaalsasansniu Adudnenzninlunmied aunsadlulédvanalsn fapaslss differential
diagnosis $INALLANE

nstadelsaldgnsies azinlidnelignsies uazaanisldendfzousinaladniy wu Iu@mﬁmmm
WATRDALATIAL W‘Llfamﬂ’]?mﬂmﬂgmuv LLmuLﬂmmﬂu irreversible pulpitis vigautly apical periodontitis ‘le‘ij
sl

asu

e = A = o7 = o0
n15lsinnsaiady Aagld terminology NHANUNNY wasRlslamilunisaananisinetaziidunaansy
AENAINA

susuiBulaaoudndirous:inalne
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A UFBANNANLTA

- A nAniannienaziu Audadn “knowledge beforehand” 1lun1sinunenagdnisa uazlana
Aﬂl Aﬂl Z’/ 2 . 16 ¥ o % = = 1
Pudtuazmaannnidulsa n5l% prognosis azldlfidumanadasas (%) wazasiinnsfiansunianisusas

ﬁ"]ﬂﬂ%léﬁﬂﬁﬂiﬂﬂ«lt‘ﬂﬂﬂﬂ@ﬁW] Auuniiu
- Excellent
- Good
- Reasonable
- Fair
- Poor
- Hopeless
(Kunake : TuusinAingl3enu AAE 1UDI0U Favorable, Questionable lla: Unfavorable)

f@ - susuBUlacoudndirous:nAlne
e
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v
o

Treatment outcome : IRITRRER At o ata et abe i T K P A N A AL e e P N R e Ee U R At
AnsvnsaadlsAdnaznelunananAivzaly

lun13@nE treatment outcome mmn‘]&mvmu AaLllu retrospective studies Tmﬂmmmmmmumﬂm
M wnetuTnuenidulesazeasiane ulduenanzasilufnemsasnaadu uasdunisuewanisinem
Tneian

Fartunaniuaunmdyaia outcome Aswenldunduaafivallldiinisinenludnezioaiuy
naAntiu wazluunenaesilllfuensaaz Busfidamudaeinddunauniamiesindls uenantiumsinm
outcome sniflunasNaaen1sin®lsnes pulp LAY periapical 619°] TnelalldAniladnnanisfnuniile
azuanAeiumNanaz el (FansAneaes Sjogren etal. 1990) inandlfidiuin Auanmuannzaaslsauds
¥asiazaa4 favorable outcome AZWLANANNY

Treatment outcome studies : Sjogren et al. 1990

Root canal and periapical condition % Favorable outcome
Clinically normal pulp 96%
Irreversible pulpitis due to caries 96%
Pulp necrosis (no periapical radiolucency) 100%
Pulpless and infected root canals 86%
Previously root-filled, no radiolucency 98%
Previously root-filled with radiolucency 62%

3 - o o . Y = 9y A o = = No o
3% prognosis Lilunnsinunananisinmnasanii assiasiiansnudiunsiill Wesaniidadevanelsznig
fifluasia prognosis waz prognosis tefamsailasuuladldluszrineiuneunisineuazadanisine
petuAsdavts v azuAsFilaentusvey ielszneunssmaulalunisifuiiuls
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unisszilivimaginiuiimsnzannunisinevsald mesiununndliaasinuiund “poor prog-
nosis” hazArsdindulaliiangawinnazinls waldligilesasdenan Arldane wisaldfuaauduilonain
N19FNEN SuAznINTiARART lARaN1s N EMNusulaneuRng
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AvanansAaneuandliiiuin nsiisealsaseusniuiluiladaudnlunisuan prognosis 189w LA Prof.
Abbott Windnduinestladelunisinune outcome N1ANG 131A9s T uA 9921 longevity 189N WARE
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1. Treatment outcome it Thidiaziimsmenessenlsanieilu 4-5 T ndeanmsineuazysnizvisel
Outcome '%u@g'ﬁu@mmwmﬁﬂmmmmﬂﬁuﬁﬁ@mmmmn biologic principle #iA, N78N9ARNEA
intra-radicular bacteria eensl#xnniign wazaAN"AY foreign bodies lugiieifiasawsn Sslsianansn assess
NNARTN LA FawinnnsineLaTalLdatay re-assess L6
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2. Longevity uazasaninludasdinuuuiganing Ideauldmduszaznaianouumzaly
Longevity Iuriuanuannga lunsysouzivetledrii re-infection 7845z UUARR99N, Usunnuliafiuiiviaoe)
WATAMANINNITY I BananBeaauiudn Nifoyunlua 1@ caries ee cracks naufuAWIRUANYTE LY
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wuld 35-83%

wuld 2%
wuld 9%
wuld 20-25%
wuld 1-3%

AeunsinEIIusulnneuindasnqslsvils (pre-operative assessment) Faste 1y

1.1 ArmaEnsa IS saEe gL AR N A LR el TAnuennyEeReRATINaN TN
M luszuupaeasnviselyl v calcified canal, curved canal, mmmammu broken instrument, ledged canal st

12 aowflulilldRsalsasattlanesnazme mma‘m‘imuuu@%ummmn intraradicular infection
138 extraradicular infection

1.3 Wugnansnysuzldoiels fifefunde fomesenisysnzlflan wasiuisslonidunnse
ATNENENNLALe b

1.4 fuazegldnmu Sergmsldendlduuiieds Tufusiasemisysusuasmiinise st

WaGulin1sfneud nsdsziutaziduniseum ol uLLRei Uiy pre-operative assessment W6l
1 1 v 1 1 v
ANAALAYENTAIRUENTL LAZA1ANANNLANA19 LU RaNsziRuASILen
o o del k% Qddl o o = % % o

2.1 Augninluntindamalunaassniusngdanisaninigssnen il Aaoiusiantinlunisine

visald U Aeun1sFnEIN sinus opening wannlUuda sinus opening Tavdaly, Aasasniuazaaannin
o £% 49( A 1 [~1 %

nngsnen luusisauviralyl lusuy

2.2 audlulillsnsaslsasatilanasnnaziig 8195uI9SNHINNITAALALAIAITAN 1 TuLaRAIIa
anlulilinsealsnaziannuiann intraradicular infection wsidn disinfection lulynaanisudousteialaid
NN9IAALAUDY 13D Lﬂ@ﬂuuﬂmiﬂumwmu mmﬂuiﬂimqa‘@ﬂimuummmmu
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MS3oIaqa0nSoaYsuINMooniiHUG TJodao 1TumsiodNncuolisn Boifo
bacteria 00N (IWSTDINMSANG SEM SoDWLUINT apical periodontitis AADILRIAFINT “clinical
satisfactory restoration” BLIUTSOgW UTSOESIO IOWUIIFLYSAU:ADAUQ
AUSIorUsoscIod bacteria NDEL) MIKULDAU bacterial penetration SHOWMSSNA, USITULTO
JOLMSYSIUIAATU IA:ETDUSHTUAO WA NSDS:EENIDNCOE!
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3. Post-operative re-assessment
dranzrinnssnen ldldiadealianaiminin nnslszituazwmilen Intra-operative re-assessment

4. long-term re-assessment
o o d” o [~3 = 1 % a |
4.1 1UuNINNSamallsvaunINgdavizaly TilsviiuninaaadsaslsAaNNAINGIa
4.2 ¥N9aalANUIUIALANAY WANAINATLAAIDNTLIUNITNIIINTATALANALAD faa1aazLanAqn
a@ﬂ‘tmﬁuﬁmmmmqm intraradicular infection
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4.3-4.4 ynnmsysnseiudvagluan waldeuls Tidnisein luilsaiiud Aunaziuualiinues
AN AIVIUENIUN LB LT
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N9 TIRUDITRE1TALAY N19FNHN LAazNITIRANAINaRRAWIAT1azIALvTe ty
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Five Mandatory Considerations :

1. idowundewsbwaciomsysnulhldabnu la:ionemsizouldununsolu
2. sUauovMsysruduoevls dooridos-aAsou Ksolu

3. amoUsnucdiOuoegvls dovlimssnulsnusriuciksolu deorm crown |
4. msrinewamssnulagsou 1o Endo, Perio lia: Restoration 10UDEN

5. TMoiden3uanSUWUBTRSOIU 15U TUShY, AasNssuUaas N
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Temaaaillaitalis (Pulpal disease) wazilaLEe
sauLlan89NAw (Periradicular disease) NANMANAN
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N13ANEIU84 Bystrom and Sundqist Tutl 1983160
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TaTiaaalan 0.5% waztinnan luiuaaadInimen widn

80% 2asiulungundsson urenlanenlalinanles

0.5% (0.5% Sodium Hypochlorite) Tiwuigelunaed
NAU ’Lummﬁn@imﬁé’w FaerinnAenuiniliies 53%
lainnize® muummmqmmifmﬁumqmﬁmwm
@quummmmmmiumumumnmﬂummifmﬁu way
mmwuﬂuimmﬂmmluﬁ@wum@ mm‘&mmmiaiﬂ
mﬂvl,iwmu mmmuu ﬁmmrﬁm Nf]Vlﬁ[ﬂﬂ Fida (Antimicrobial)
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“Sodium hypochlorite accident

NW.ONSE: NAWAS
AUSNUONSSY Tsowenunagud

1
o aa

mmm@éﬁ’mmmmﬂﬂu”l,ﬂ%mqmmmwmwmLﬁmwa
g lAegRimaTlsifesracfiuld Fefnensd
vhenlnfenlall aaelsiifuesnuenaaessnilunas
Fndunmeiie @I'ﬂ?@‘i_lj (Sodium hypochlorite accident)

annamsinatensiGaulolupaolsriiiuoonuen

AAOLSINWU

1 v ¥
1. WHundanasnfluitlande Matlanannanniy
lanasniudaasoylaianysal (Immature root apex)
1 v 1
Wundsaanzg (Perforation) MaA1udnuzanlany
sINHUAINNIIYNLATRIRETENE (Over instrumentation)
yizalin13ara18ae9s1niu (Root resorption)
v
2. NN9ALUNENRANUANAARYIINHIUL AN
FeI 3NN
< ndl Y v a 1
3. iR lda19panes Nl uRantuluAaeIsn
o 94%’ 1 Ag 2
Al Tl AnneluaeeanTunnnieduun

Wavenlapenlaldaaalsfifudanasniuaan
Tdudanuiieitasavsaiasnily (periapical tissue)
a a d’z o a o d’j dl 1 Y a
azifaAHduRmIuiuRduatialagaznaliing
NsuLANAILULALAen (hemolysis) NN lFiAaLduLNA
(Ulceration) waziian1siudnmng (necrosis)”
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2. ummimu (Swelling) Lummmﬂqmmmﬂ
Faidle luidiiinenduiatuiiodeseutlaresnity
Az liiduae nluFnnses wanfasaNdeNITuanG,
203 AEAeA (Hemolysis) A9HA LIRANTHaNIENLALLAY
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@enlua (profuse hemorrhage) 28NANNAREIIINHL
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semMenav (Delayed)
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infection) NNYUAY
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msUJooriumsifia Sodium hypochlorite accident”
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Tindnsmtianifugidasudne (Side Venting Irrigating
Needle)
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Root canal treatment of a maxillary canine with
tyoe lll dens invaginatus : A Case Report

NUQIWNEKYD NDUUN WIUWEA
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Abstract

This report aims to describe the step of non-surgical root canal treatment of type lll dens invaginatus in a

maxillary canine, which has complex root canal anatomy. Diagnosis and management of the dens invaginatus were
processed by modem fechniques. During roof canal freatment procedure, clinical symptoms responsed to treatment.

Radiographic evaluation of periapical lesion after 1 year showed healing signs both in size and opacity.

Keywords : Dens invaginatus Non-surgical root canal treatment Ultrasonic
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Root Canal Treatment of Right Mandibular

First Molar with Three Mesial Root Canals
: A Case Report

NW.USS UDSIWS WhanUOENSISNUAY 1SOWENUNAWSHUUS .80KUS

Abstract
A present case report an endodontic treatment
unAasio of right mandibular first molar with three mesial root

?ﬁﬂmuﬁiﬂfaﬂﬁl,mmﬁdiwau%ﬂmﬂwizq canals describing how to locate, prepare and fill root

BLUNAREIIIARYL nNTUIe m?m??ﬂuﬂ@ﬂ\‘}mﬂﬁu canals. Morphologic variation plays an important role

LL@%ﬂﬁ?@mﬁ@ﬂ\‘lmﬂﬁuiuﬁuﬂﬂud’]ﬁﬁ 1 Ffaang in the endodontic treatment outcome. Three

a1y 3 AaesT Nl nAulngnans A ususau dimensionally cleaning, shaping and filling in the entire

<« o = = root canal system is important for the successful
@ﬂwmvmﬁ\iﬁmgmqmmmmmmmﬂﬂumummm

zﬁﬁﬁtyﬁi‘ﬂmamﬁﬂ‘]:’r’m%‘lLﬁuimmﬂuaﬂﬁ A9 A Y treatment. Thorough understanding in morphologic

AZ81A NNIANUEN UWATN1I9ATZULIANBIIINAWLIIAS variation of root and root canal system can help the

IR U DR TTU ﬁmmzﬁﬂﬁmﬁiﬂmm'ﬁ%%lumﬁﬂwﬂ dentist to treat a case carefully. Therefore, it will

nununndaasliaudAyiuaanunilslsuanene e reese tie cnaree fer [eng e sueeess ef
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Revascularizatioft for the management

of the immature teeth /=2 Case Reports
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f\Eg Rotary when you want it.
Reciprocation when you need it.
ADAPTIVE
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ADAPTIVE MOTION TECHNOLOGY

600° 3702
/ (0} 50%

Elements Motor :

Rotary: 600° clockwise and 0° counter- Reciprocation: 370° clockwise . .
6 Presets - provides recommended settings
- . o .
clockwise file motion when no and up to 50° counterclockwise file for TF Adaptive, K3 / K3XF, TF, LightSpeed,
load is applied. motion when load is applied.

M4 and a custom setting.
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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.
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1 1 1
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File tracking Large apical zone

HyFlex CM

controlled memory niti files

No rebound + Extreme flexibility
= Superior canal tracking

CanalPro CL ;[ 2
Cordless Handpiece —
5 Preset Memory \{‘_

&
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A technology
beyond your
expectations

AMAZING SIZE
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Dimensions : L.154 x D.204 x H.193 mm

Weight : 2.6 kg

AVANT-GRADE DESIGN

PSPIX Tasumsseoniuunliduangnuadena:nshs)

TRUE INTELLIGENCE
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SO SIMPLE

PSPIX thoeifulluu Touchscreen IWUANUE:QINTUNS
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PSPIX doe/d

wide color touchscreen
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Blue:Available Purple:Scanning Yellow:Occupied

OUTSTANDING COMFORT PATIENT
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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.

SIAM D E NT Developed and Manufactured by

. (I D J. MORITA MFG. CORP.
Siamdent po., L‘td- ) 680 Higashihama Minami-cho,

444 Olympia Thai Tower, 3rd Floor, Ratchadapisek Road, Samsennok, Fushimi-ku, Kyoto 612-8533, Japan

Huay Kwang, Bangkok 10310 TEL: +81-75-611-2141 FAX: +81-75-622-4595 www.jmorita-mfg.com
Tel. 02-512-6049-50 Fax. 02-512-6099 www.siamdent.com MO R IT/\
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See more. Treat Better.

" Quality you can see
’ Performance you can feel

OPM pue

OPMI pico is a true advancement in the

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

© Cal Tioins

© Carl Zeiss

For more information, please contact your local sales representative

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



pro-glider”

less glide path time

40% less time required for creating a glide path

f .
;T;:;?ﬁhlez,mm than with manual stainless steel g | i d e“ith rO u g h
quickly and easily

——
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Time (s)
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0
MANUAL FILES PROGLIDER™

j u St O ﬂ e rotary glide path file needed

For better dentistry

For more info, please contract
Dentsply (Thailand) Limited &
23“Floor Panjathani Tower, 127/28 Ratchadapisek Road, Chongnonsee, Yannawa, Bangkok 10120 NSPI.Y

Tel: 66-2-295-3744 Fax:66-2-295-3740 Email: dentsply.thailand@dentsply.com





