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# # 5475804432 : MAJOR ENDODONTOLOGY

KEYWORDS : PARTIAL PULPOTOMY / BIOCOMPATIBILITY / PORTLAND CEMENT / MINERAL
TRIOXIDE AGGREGATE MTA / CALCIUM CHLORIDE / METHYL CELLULOSE / CANINE

KUNLANUN DUMRONGVUTE : REPONSE OF DOG'S PULP TISSUE TO IMPROVED WHITE
PORTLAND CEMENTS COMPARED WITH PROROOT® MTA THESIS ADVISOR :
ASSIST.PROF. ANCHANA PANICHUTRA Ph.D, CO-ADVISOR : ASSOC.PROF. CHANIN
KALPRAVIDH, 62 pp.

The purpose of this study was to compare dog's pulp response to partial pulpotomy sealed
with Improved white Portland cements and ProRoot MTA®. Partial pulpotomy was done in four dogs
thirty-five premolars teeth and divided into three groups. Group 1 was capped with ProRoot ®MTA
mixed with sterile water (n=10) Group 2 was capped with Portland cement with bismuth oxide mixed
with 5% calcium chloride and 1% methyl cellulose (n=20). After pulp capping, teeth were based with
glass ionomer cement and restored with resin composite. Both groups were done in seven and
seventy days. Group 3 was positive control group, pulp exposure was open for seven days (n=5).
Teeth were extracted under anesthesia and processed for histopathologic examination to evaluate
inflammation and hard tissue formation of the pulp. Results were analyzed by Kruskal-wallis and Chi-
square at 0.05 level of confidence. There is no statistically different between ProRoot ®MTA and
Portland cement to pulp inflammation and healing in seven and seventy days. No inflammation was
observed in both experimental groups. In addition, completed hard tissue formation were detected.
The hard tissue morphology and thickness were also not different between both groups. However,
significant difference was found between the experimental groups and positive control group which
showed moderate to severe inflammations. From results of this study can concluded that Thai
Portland cement with bismuth oxide mixed with calcium chloride and methyl cellulose, when used as
pulp capping material, could retain pulp vitality without inflammation and also promote pulp healing

and repaired process. Furthermore, it could induce hard tissue formation similar to ProRoot ®MTA.
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TudlszaznainisudsmanasaeneliadAny ldlanuiluissorias wazdsdaunm

v
o o

z:l' ] Y a v . yal 1% 1 e
mumuﬂw,ﬂmm@mwmz@ﬂ (osteoconductive) T&anAae (13) NENNLAINANNLA LAY

L%

- o ol o = o o o as T @
W@?mLL@uﬂsﬁLNHMV]N@NﬂULLﬂ@Lsﬁﬂﬂﬂ@'ﬂi?ﬂ QN@M@NUWU’N‘UTJﬂW?@"ﬂu Vi1 NAHLTl Y

! &y o R Uyt o v, &
ANNNINTU WWUWWUﬂ’]??QGﬁNVLWWTu N’&NLL@%%Q’M%MH“BH (41)
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wniariaglags (methyl cellulose) (iluayinguasiiaglas Hanwuziilumednng

azanein il iuaa i liRaensui uazlilianuiluissieiliaite wniiamaglaasin

Y @

gnlfilusadszanu (emulsifier) lugmanunssnemsuaziazaddnans anistunldiduans

U

1 v
wanaunIeNIsunng uazaullsznavluthanaien lunsnisunndainisinmmiaiaglas

wnlsaniuupaiaunaginm (calcium phosphate) taiflulasesnslunisdanuaunszgn

'
o a

Tunseidnnszanlumiin (37) anpuantifnaseuniamagias lun1eiuanssuasinig

innniaaglaannlilunistfulpenuninneiauausdmusuasiduiie

AMNNIANENEDN Ber WazAME (37) Teinnstiulssnnininnainuausmuusage
naENuAalisNnae lafuaviniiariaglas udauiin wudn wniaaglaamudindusas
Ay 1 uwazhAadaNAaebssANlndy Seuay 2 azdqaaniaaIn T 189ne SALAUS

= g o v & P &Q’ % [ = .
SIJLllulf]LL@EZV]’]SLWIJLNWF]N’&NIIWQWEI?JN ARAAXNBDINLNITANIUDY Werasopon LaE Panichuttra

o %

(8) BN TALALATINWFNaNTUTaNRean lbs LaTHN1IRANLARLTENAAD l3ALASINNTA

£
! 4

iaglaaludauin wudndaniiiinmuantifreudinmdanzaumeuiuduie Tnalszazioa

Q

nasudestiotndn HAINNUUINATAFINIT HERTINITazA8AILAEANNALTIAN

! < i @ 1 ° 1 < d' Y J 'S o= r-c:ll
WANANANNLENALE WANANAINTIUANNAININENNLE TILAAS ITHLAUINNATALAWATLNUAT

[ %

v a o ¢ ¥ 09/ Aﬂl [<1 = o a dﬁln‘s Qlld
N@Nﬂ‘]_l‘l_l’ﬂllﬂﬂﬂﬂisﬁﬁLLﬂﬁiﬁl’ﬂ’&’Juqu]LﬂuLLﬁﬂL“ﬁﬁlﬂJﬁ@ft’ﬂﬁ‘ﬁLL?NZZL?J‘V]‘V]@L%@QI@'&MLTJMQ@@VIN

q

AMANTAN 1IN BRI WA ZaNTIa 1890 NN T uunudua 18 wsdsladaunsn

1
Aaa

PN 1Euluntematinlg WasanndsliinisAnenDeNan1snauduessa et a luaINTI M

R @ A = g
EN Lﬂumﬂ’ﬁ]@ﬂﬂqﬁ‘ﬁﬂﬂqu



uNN 3
aa o _\ = o
A5ALUUNIFTIE
UszaInsaznIasing

WUNIINLR8TEN 1 2 waz 3 Miludulnd (sound teeth) dansisnila a1uau 35 @ e

qriiuflina 812 6 — 12 hew aiamALaztinmin a1u0u 4 6

2 1

Unsudnlugia 1 fa aziWuisunn 42 3 Usenausiog Wuntih 12 F Wwawn 4 1 Wu

ANTAs 16 @ wazWunNIIN 10 @

AsasNan b lunsaas
ANINARDILAZIRAN LT buauIaY

1. gUaMusiifa (Beagle) a1t 6 — 12 iew lidriaimAkaztimIngs S1uaw 4 /o
2. lvililsgniBuiiie (ProRoot MTA®, DENTSPLY Tulsa Dental, USA)

3. WeSALALATILUARYM Uzl 1 ($ne, leada Yudiuding, Uszinalng)

4. Tadreenlas (Sigma-Aldrich® Chemie Gmbh, Riedstr., Steinheim, Germany)
5. upadanAanlss

6. wnnataglaa

7. hndu

8. avdlilsunau Jalam (Acepromazine maleate) (Combistress®; Pheonix, Belgium)
9. wasu dam (Morphine sulfate) (the Food and Drug Administration, Thailand)
10. Tslnwaa (Fresenius Propofol®; Fresenius Kabi, Austria)

11. ﬁ’]ﬂ’ﬂfﬁﬂﬂ@imu (Isoflurane) (Forane®; Abbott, England)

12. TaWaLAL (Bupivacaine) (Marcain®; AstraZeneca, Australia)

13. 1w 1941 (Cefazolin) (Zefa M.H.. M&H Manufacturing Co.,LTD, Thailand)
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14, MALIEN WaTn (Tolfedine® 4%; Vétoquinol, Lure, France)

15. Wann1annsea@dlutealn 21e 2 (Kodak® Intraoral film size 2, Ultra speed)

16. thenuazgUnsndlunisdneildy

17. Tnenlaldaae lsfmanudindubesas 2.5 (Sodium hypochlorite 2.5%)

18. nangbalaluiues @sus (Glass ionomer cement) (Lime-Lite'"; Pulpdent, MA,USA)

19. 137U ABNIWAR (Resin composite) (Filtek™ Z350 Flowable; 3M ESPE, St Paul,
MN)

20. ansazargianiativinadnadunauanuiiniuiesas 10 (neutral buffered formalin
10%)

21. neanaiunANdindusasaz 20 (formic acid 20%)
ansanldluanulae

1. LATDNUANANANT (Ballmill) 2u1msan (1 Alaniw) (Nollan®, Bobingen, Germany)

2. AeadANINATIEN 3 AU
3. deumieans

4. WelansHaNans

5. 2ALAYLINNIY

6. Tnwnasd

[ %

7. daguarginsallunsruunisneenaay

8. LATANONUNINEIANIUANTIN

9. giANINUAARUN

u

2
)

10. wigeanliutnaudans latia
11. gaginsadiuiniane
dl A o
12. gaLATRINe SNEIARBITINIIY
13. Wangaan N nanauAEuRIuANINaNe 2 HadLNAS (high speed round

diamond bur)
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14. Fadndaalnuaang (white stone bur)
15. gagLnsnldmiLnauiiazi LN
16. ndovqanssadszuulduasang (BH-2, Olympus optical, Japan) Msiariulilsunsy

panadlas laales (Dotslide OliVIA: Olympus optical, Japan)

NSLATANANINARDY

v

Tguniugiing angy 6 — 12 1hau IainwALaztinuinda Auu 4 62 911N19R999

a o a Y o a 1 4 1 o ¥y K o o d’j o P4

qunnuazandatuilasiulsafasa lfiungis wdsasingiannaoslunsauantunielé
% dld 1 =l 1 a v 1 o

ANINUIARANNHUAIAINN uazHnIsTNamaInIARaeALal guuginialuliariaiy

ussEnANsuaniied lnagiaarliiuenusniuisiainis liunisarunninaanazenn

ndlanid Tnsdninasasazgninuiaesliatinadias 1 neunauiNImaseielsviiiy

ANUNLSN0dEd IiRAN9AuTUILANIWN uazillunisanaNLATtRTRIdRS

MSLATENIAAN I lun1sIe
[
Tdssnianiiia

Tl sgnidunieaasiizdinnudnans (Uszinalng) A lastidounsaeslad
Tsgniduniananiuiinauludmananu 3:1 audpdountsEmiuein
(4 L) 4
NATAUAUATLNUR

o 'S ol cal dl a o o
m‘wmmmumLuumM’mmmmluﬂizmmimammmiﬂ?uﬁg‘mmmw ZMEN

NN9ANIUD Werasopon Wag Panichuttra (8) pratl

1. @nupd MinssinnafalausdiNudaruinanTuDanaan lbm e R g1 4:1

Tpetinuin waslderrasunnanans idaunansiudnfluiamandu Ineldnan
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2 W% fagd1s 100 N5 waznlilsAannimelaenistinldeuuidieniauean
leigh
1 09/ dl [ = (22 a % ] o

2. douihdailuieadaueanlsfiassy 5 uaziniiamaglagiesas 1 inlaatinng
A3uBnTdunTaLiaglaa (carboxymethyl cellulose) 2 N3 uanlutinnauauls
snm99an 100 AadaRTTN TguLATAUANIAILIN LA NUULATOINANANS
(magnetic stirrer) azlfiansazaraiuniiaiaglasfasas 2 UNLAALTHN
Aaaalsd 10 N3N azatalutnnauanldlinams 100 Raaamns Awld WTun

a = v a 2% 3/] o
AU 25 avAnaLTed azlfiasazaraupadanaanlsfiesay 10 antuiin
a v = v

ansazany nnalmaglagianay 2 wardaisazatuAaiiauAan lafsanay 10

UHANTUILA R 1 1 azlFdauinNNLAadaNAaalsR3ataY 5 LALIINTA

wiaglaasasay 1

N1SANLUUNSIAE
NSINUNFAU WAL T ANAYINNITARLEALED b ULN9AIY

grianaaesazlifunisantuazanailunan 12 daluenaunisindn uazin’li
quanaaavilsrAanantannaialinisnsaiaaufioanisanecillsundu Jaiam
(Acepromazine maleate) WM 0.02 Haaniusenlaniuaesuimingagia uazuainy

v
fam (Morphine sulfate) 111m 0.3 HadanFusanlaninvesiiuingagia FoeAnanLin

a a o !

néxllanaunIsEsna 10 WA wazanldsinnaa (Propofol) 111a 3 Raansusanlaniuaas

v
¥ o

minsagia foedsandinuasniaanni nasanniuasauaN lfigiaaaunaeniaInng

q

o

tnsintneliiguanaaesanfinglelangisu (Isoflurane) Fanriueandiau (Oxygen) wazniau
BN ”mz‘ﬁﬁﬂﬁa‘ﬂa‘izLﬁuma‘mmu@wmqﬁﬂmﬂm@Wm@mﬁdﬁz@ﬁwummmgﬁﬂ%ﬁq LN
Wi dnsunaaansenliinnisindinll udadeiinisangreataiuansddniiinm
mﬂﬂiiiﬂ‘i‘i_luLLmz\hwm@ﬁ/mVlm@@d (maxillary wag inferior alveolar nerve block) Taelgen

g1dafa1AU (Bupivacaine) Anudindubaaas 5 nRaNUNNTY 1:200,000
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v o ' o o
N5ARLRALER LULNNAIUIUAAINAADS

1. Wunswdiesdi 1, 2 ua 3 1094INAABINI 4 Fr 41U 35 & A1NEN3TINTLIULAY
1 % A
AN Audauazuan

2. MANNATAIANUAIENINNAAATILAUYFELATATUTINAE

3. mhannied ludesngezauiiaitie ludsudaiu ineilssiluasnanuasianaglunng

NI

a o a o ' py P a & A ' %
M 1 nndsdaesiugrialuanssinsuniazans e lfilszilwilatie luneunissn
& .
WeLea uueaaw
4. n7lduiueneiutinane nsafnuLALAL (class | cavity) ANINANAULALABITINL
nautiasdn 1 uazuguAUlnanans (distal pit) 1eaiuNINTieadh 2 uay 3 faarionga

wsglnanauAduRIuANINaS 2 Fadluns faparnBageaunzgiaiiiaitialy

ay Y P o @
NINN 2 LAANNITNTANUANLLALALIAILFINTE L‘W‘ﬂ?qﬁ:ﬂﬂ@ﬂ ﬂ’JWNL‘J\’J’@jQ



19

5. Miansamasginanmanizagaindaniaitialudauuudaiiy (coronal portion of the
pulp) 2 HaAwAs ANtEMIngg Tnadunadnsesnzgianuanviniuauiaesiansg
o U A dgj dl % % a L v Y v
nnsinaenantelwiiafialulnanisdnefaalonas laldmae lsfmanudnduseaas

v ]
2.5 fauriunianaun feedralseainaedamniafoslnnanlallaaslss

NN 3 LAAIRUNAIRNNNTALTINAULALALY N1aaLtaLEialudauuuFafy 2

FAALNATADN LAZTNINITTNIADALAD

6. wiNNguNIIMAABsBLNegNeaniii 3 ngu Taun

1) ngu 1 Uala@elunsnundnesndaaloillsgnaunenaniuiinauly
o/ 1 :: =S d’j v ) 6 v
dngndou 3.1 antuassasiudoanatalalaTuimedTuus wasy souzinunu
Fnelsu AANTWAR A1U1L 10 T NINITNARBINIZEIZINAT 7 T4 Ay 70 FU

1 a dg’ dl a dl o v ' o= ol o Aa o

2) ngu 2 UaatialuiBunsnaanfcawaiauaustimuddsnauinaniuiads
aan kA lusndiu 4:1 Iasinuidn wazlddoutnnfuupadaunaalsssasay
5 uaziniiariaglaasasas 1 a1niuassesiuiog nanalalalumes Tuuduas
YIuzAuUUALLITY AeNTHARAIUL 20 T INN1INARBITITTEIaN 7 F1 LAz
70 91

3) nqu 3 waseansald wealllunguAdsuANLan AU 5 @ YIIN1TNARET

FLUZIAN 7 U
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a dlgj dll o a o Y < A IS o= o
NINN 4 LL’&@\?L‘H@Lﬂﬂiuﬂﬂﬁﬂq?ﬂﬂVIUﬂQﬂIﬂ?gVIL?JNVIL@ LAZNRTALAUATLNLA

TnelugiawsiaziaazlFfunimasaspsunnnaunased uazluusazAieniusues
qn 1 fazlFifunmeans 2 ngunmeas iy nqulilsmiuieuasnguneinuaus
= & 1 =3 = 1 = U ¥ o= & 1
Tuus nguloriidagniduniewaznquAtLiANLan aNaNNe IALAUATINUAUASNANAILIAN

19N TIRNUIUFIBENLAZIZEZ AN TIANHIA9BIN1A TR uua laeala 7405 (ISO 7405)

7. Usuiiiunsmevanesresginluszasiniundimaseilung 2 4alug

NTALAFUANARDINENRINITHIAR

%

1. WiendjTauzimnale@u (Cefazolin) 2u1m 20-25 Haaniusenianinvasinwingagia
wazenwiUan Wuidin wada (Tolfedine) 2111A 4 RaanFusan lanFNUaILINLINAL
aria Tnandinndnuile 1 A% Tuduninnisensn

2. o780 1 JUNAIENFA

o o [~ o =& o % %

3. naIRINNIN1ImAaadiuig 7 ay 70 4u asneuiugianalinisanangaaufas
aa 1 a dl o o o 1 dl
Aan1aueN Tnefsrazioan 7 Juazianisneuiugianaasdlungui 1, 2 uay 3

AU 5, 10 UAT 5 T AINAIAL dauiszazioan 70 Juaziinisneuiugianaaegly

NANT 14AT 2 49U 5 uaz 10 @ muandy Tnsdinisnsautiaiuneunazinnisneuiy
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= o al 1 | dla L% @ A dl
NN 5 ugnannedresiulunguAsuANLInuaznguitlaiusiae tsgnidsiien

LTI 7 T

NN 6 uansnmFsaresiulunguitlanufaa il sgi@uniauas wa SALAWATLIUAT

322124981 70 14

NN 7 LAAINITNALUNL
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wasaNnauiuLdgiaas lffunisguailaunasnisiidn wazldiunissinluunasann

DAUNLLAT 10 91

wasa N by Nnnstlssiiuganiniagsanaesgia andatuuazdssaliiunananiu

wenivaguaaslAFunisaasgsiely

A19199 1 LL@@\?“’%’]MQMWM%V} ANBNLATTTEZLINTINITNAU

NANNAADY Auauiul | Aunewisrezinan 7 | Wuneuissazioan 70
4dl o/ o
NA[RY (1) U QU
Toillsgnidadie 10 5 5
LS o= rd‘
WOFALAUAT NG 20 10 10
U5utlgamninn
\Unsaensa 5 5 -
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NSLATENNULNDATIAAANHULNWNNENTINEN

dl Vo o/ v % [~3 dll U 1 1 o’l
1. Wuhneuasnuiazlifunissndaasindoaionsamasarnizags e liiuiladatinen
& A < o & A o
pran NLte e N snunsndndingilaitialuls

2. diunlEldudlugnsazanafionfarivinasnasuauanidnduiesaz 10 (neutral
buffered formalin 10%) 1fuwnatagetias 1 A alunsasanmiiaiiale wasualy
neanafinAnuinduesas 20 (formic  acid  20%) saldlunisniamnan s
(demineralization) :1N13A19M1N (dehydrated) waztinludelunns il (paraffin) Aasw
o o ¥ QQJ . [~ ' dld 1
WA A TRLUILANEY (buccolingual) L uLERUNNR A NIUIwELAE 3-5 TuATau

. . -4 ay = a . N a .
(Serial sections) LLAREIANARNQE Sunen ki (hematoxylin) wazaladi (eosin)

3. HNIRRgANEENIeNENEINgIne 1A faundesqanssAtsruuliuasang (BH-2,
Olympus optical, Japan) firadullsunsumnendlas ledias (Dotslide OIVIA;
Olympus optical, Japan) Ainnasaene 400 i1 Tnaaununiwuuugu iz uaIumug

) o T o AT - o = a o A A
satsiarasiagiuietialu 3 Al viza 3 alad Mnnaaenom wazdniunly

Usnuiaen antufitudiuewmaddniauegnieutznaniuniigsaeny 400 win

wazdnanaesiuliuiawalea (fiorous capsule) santagansszaaiiotialy

& A Ay &
LAS LA LA NATINUU

NN UNISETUNS

Ul UAN B U NINNENTINYNUBINTAALAUBIFBNITENLALILAZNTUNY TALTIINT
duifsunnumasaniay daaumnsesduinuiaualas uazgdnsniznisfisiiatiauds Toe
Rasuuaz uNNda AU BN UAZUIBUANNANTNN 1 (42, 43) Brunalat]

o rdl Vo o 1 o ¥
BN MﬂW?MW1ﬂ?UﬂW?ﬂ?U AITHLLNUEITLLAT
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AN9199 2 UAAINTIHAZLULLAZNNIRANTU NN AL T2 R UANHTUEN NN TN T8

dasialu (42, 43)

Inflammatory response and Hard tissue formation

wound healing

Score Intensity of the Fibrous Morphology Continuity Thickness
inflammatory (um)
reaction thickness
(Inflammatory cell/
1,000 uym unit area) (um)
1 Absent or few Thin Dentin with or Complete > 250 pym
inflammatory cell (<150 without irregular
um) hard tissue
2 Mild Thick Only irregular hard Little 150-249
(< 10 inflammatory (>150 tissue deposition communication gm
cell) hm) of capping
material with
dental pulp
3 Moderate Only a slight layer Only lateral 1-149 ym
(10-25 inflammatory of hard tissue deposition of
cell) deposition hard tissue on
the walls of the
cavity of pulp
exposition
4 Severe No hard tissue Absence of hard  Partial or
(>25 inflammatory deposition tissue bridge absent
cell) and absence of bridge

lateral deposition

of hard tissue
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N5AATIENIAYANATA

ﬁﬂ%@yjmﬁiﬁmﬁmmzﬁmmLmeﬁmideﬂ@jm FRBE19189l NTUNReUANEINIT
antaulnenisdudauIuLITAR S NIEL AL AT ATIAATAANA-99aR4 (Kruskal-Wallis) WA
Anmzinuuansnespasmne sl auaznssirailedeudsuainlaauacs

(Chi square) NszALTiad"ATY 0.05 lnesaaziatAaan1TATziiagaLansl3lunianwan



=Sb-
N

UN
HALASNITIATIZRTD YN
HANNSILASIEN
(snaazidaAnITIszidayanieatfuanslilunianuan)

NANNFANENGEESLINT 7 U

v
a aa

Tdsgnandiva ludunnantlaiuiedeluios W sgniduilelinunisdniauaes
d” dl a v ¥ o ] & a o A
Waitialu dnnsataduleinuialuasununeglunuEiue 8n1srenafizeanasniasn

LAZNNTAILRARA AILAASLUANT 9A LA 9B

P s s Aaal o A& A P - ool |
wasaLauATINUA Tuiundntaviuietialufiawainuausduus linunig
o dl’l dl IS v 13 o dl I & o
dniauaeviiatialy innsasadule uialupo e lunmeiung wunnsaenafaues
UARALABALAZNNIAIIDIADA UONANTIUANLNE AN LANHOILIBINIIALANUITNE AILAA

NN 9C uaz 9D

NANAILANLIN WUNTENLAL IusTAULUNAN9DTUIIN T9aINITONLIN T8 NIAL
gnanuaslliffsdaularasniu waddnaudiwluginy Aa unnlasunauas@uinlas
Agnaune llaeamagas19LiaRiis (odontoblast) WAZSNNLINNTRANINATBINABALADA TINDY

AN172A9199ADARDNNIUBNUAAALADA AILAASTUNINT OF waY OF
NANIFANEHLUTALLNEUNTLELLIA 7 U

TdnuanuiansAiueeneldad At neai A ludunn et auassanisaniaw
szndnenguilsgmidniiauazne sauausmuus Tnaluiunnasesisaesnguliina

a o A o = > o o 2 o o o9 &2 =

willaunu Ae deAannniesniay Insadadulevusa dedulnuianasneauismnii

AU lNEiuNe A untiaandt 150 TuATau WANATaSiaaInguIazAns19an
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= o

nguALANLINTITlnsasnsaiilatelitdAty Aauansnmneed 3 Tnelunguasuny

uanazwunsdnanluszAulunanatiaguues

e
MAN 9 NanENEINeNaeditaitie lunLB MR L 1A

1
=

Aaa1 7 34 e faaduman

q

laduuazaledu (U1 = 500 Tulaswms Tunaw A, C, E uazung = 200 lulasiwms Tunn B,
D,F)
AN 9A waz 9B Tilsgmidniie 7 4 wuilladie lundsaannnisdniay Annsairadule

IWUFAARUEN9U1Y WLNIFULNEFIURINADALAD ALALAIUBILADA
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AN 9C waz 9D WaFALAUSTINLG 7 31 wullaialunlsAannn1enEL NN9R59LEL

152 AR UE19119 WUNNTUENLANIRIUARAARATINDNNIIAIIRIARA LAZENNLNIS

' =

AzANLIT6) (A7)
MW 9E waz 9F NENARLIANLAN 7 Fu: WUANIAUULLIEe NszALL N una1sTsqnatnasl
P ! o Y d” A a =
IFtsdautanasniu uazdanunisuamglisemasaiiauiiadu vasaaanananauaz i

NNTAURILARA

) = 9
NANISANENTSELLAIRT 70 AU

‘[ﬂfigmguﬁm nutiatialunilsAainniseniay Aniraiaiiatiandaisaliia

' { :/I o o dgj dl % d‘ { dl = 1 1
paamIaEAasTINNTudannulaeeli 1@ 4 TANNNQYUNARDI 5 ummum@q‘lumq 176-

q

v
% [ % 1

226 lumra InadANaae 198.86 tuAsay laltiaudanaselfnanuatdanenizaaavialile

Wi Fauanalun1ni 10A way 10B dauannila@n ldilinisasaiiatianded lwunisenway
SauanslunIng 11 wanannisanuduaagmadaatiafulfise e tiandanaiieliusaiiag

12 1
o ar o a o

RABAYIAARIINNY LAz luAuLI9E S@INTNLANEUTIRTAREWAGTU (cell inclusion)

A = el iANA Y
yradiulsznavaadlalnnataduaaaasn WaTin g

e s e & A A o = @ & A @ o
WASALAUATDLNUA WULu@LﬂﬂluWﬂ?qﬁ@’]ﬂﬂ’]?@ﬂL@U HNI1TRATINLUR LA LANIN

— ' AN ANLFSU L Y A ' P Y
m@Lu@ﬁm@ﬂ@?@ﬂmﬂ?:ﬁﬁqq\ﬁ]uqm@ﬂULu@Lﬂ@lui@ 9 Gﬁ@"lﬂﬂ@qll‘ﬂ@@@\‘i 10 4 LUALEIALANNATIN

IFRaumnatTutdag 98-472 luasau TasdAaan 202.11 Tuasau Asuansluninwy 10C

o [

waz 10D Iaendiaitiaudanasald 6 Fanmuzaaviaiiany 3 @lanwusfluiatiaudani

TAseasaluuddn gouiu 1 Fldn ras1aiiaiauded ldwuniseniay fesanwutuaman

o

o ~ v 4 & A c o o & A o = A
@?WQL‘H@WHI[}]M@LH@LE}@LLﬂlQW@?qﬂﬂlum'ﬂLu'ﬂﬂﬁl@'ﬂﬂm\iﬂ@'ﬂ\??f]ﬂﬁu ?Qﬂﬂﬂiu‘ﬁuﬂq\?eﬁﬂ\?

ANNNINUAN T TaNTARauARTUlA Asuanslun g 12
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NAN1FANELUTaULNEUNTZaZLR 70 AU

a o aa

Tdwuauuansneiuad el d A eata lud1un1TnaLauessanI e nNLALILAZ

nsmnaszdenguaesllsgnidnniauasnasaLaUSTLIUE IneiaaenguEnIsao LAY
y o o s & A @ vy oo & A A &L
AusuINEARENLAY wazn1sasatiationds liun Anwuraealeioudanainean mnu

LA I G | e ) o & A =
AR LUANLLASAITNUUIUDITULUR Lﬂ‘ﬂLL’ﬂ\ﬂN LANAINNY AR VLNWUﬂqT@ﬂL@UW‘ﬂ\?LuﬂLﬂ@Iu LaTN

nsasaiaitiaudnsiatlosnasnsaasiassudsiudaniuitatiolu wasdanudunessag

o ~ v A A e oAy & s
ﬂﬁ"\\uuﬂﬁuelmm’ﬂLuﬂLﬂ’ﬂLLﬁlQVI@?q\?ﬂULLZ‘lgﬁ]@Lu’ﬂﬂm@’ﬂﬂﬂﬂﬂ@’ﬂ\??qﬂﬁu
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Group Intensity of the Fibrous Morphology  Continuity = Thickness
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Positive control 3* - - - -
MTA 70 Days 1 E 1 1 2
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P-value <0.001 0.684 0.377 0.571 0.080
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sample | inflam cell (severity) | fibrous thickness
1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
median 1 1
sample | inflam cell (severity) | fibrous thickness
1 1 1
2 1 1
3 1 1
4 1 1
5 1 1
6 1 1
8 1 1
9 1 1
10 1 1
11 1 1
12 1 1
13 1 2
median 1 1
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MTA 70
inflam dent dent dent

sample severity continuity morphology thickness

1 1 1 1 2

2 1 1 1 2

3 1 1 1 2

4 1 3 4 4

5 1 1 1 2
median 1 1 1 2




PC 70
inflam dent dent dent

sample severity continuity morphology thickness

1 1 1 2 2

2 1 1 2 3

3 1 1 2 3

4 1 1 1 3

5 1 3 4 4

6 1 1 1 3

7 1 1 1 2

8 1 1 1 3

9 1 1 1 1

10 1 1 1 1
median 1 1 1 2.5
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Kruskal-Wallis Test

Ranks

VAR00001 N Mean Rank
inflame 7 days MTA 5 15.50]

7 days PC 10 15.50])

7 days Positive 5 33.00}

70 days MTA 5 15.50]

70 days PC 10 15.504

Total 35

48



Test Statistics®®

inflame
Chi-Square 33.871
df 4
Asymp. Sig. .000
a. Kruskal Wallis Test
b. Grouping Variable: VAR00001
NNFILATISRAMNUANAINTEUINNAN
group * Inflame
Crosstab
Count
Inflame
absent Total
group MTA 7 days 5 5
PC 7 days 10 10
Total 15 15
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Chi-Square Tests

Value

Pearson Chi-Square

N of Valid Cases 15
a. No statistics are computed because Inflame is a constant.
group * Inflame Crosstabulation
Count
Inflame
absent moderate severe Total

group  MTA 7 days 5 0 5

Positive control 0 1 5

Total 5 1 10

Chi-Square Tests
Asymp. Sig. (2-
Value df sided)

Pearson Chi-Square 10.000° .007
Likelihood Ratio 13.863 .001
Linear-by-Linear Association 8.442 .004
N of Valid Cases 10

a. 6 cells (100.0%) have expected count less than 5. The minimum

expected count is .50.



group * Inflame Crosstabulation

Count
Inflame
absent Total
group  MTA 7 days 5 5
MTA 70 days 5 5
Total 10 10I
Chi-Square Tests
Value
Pearson Chi-Square J
N of Valid Cases 10
a. No statistics are computed
because Inflame is a constant.
group * Inflame Crosstabulation
Count
Inflame
absent Total
group  MTA 7 days 5 5
PC 70 days 10 10]
Total 15 15
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Chi-Square Tests

Value

Pearson Chi-Square

N of Valid Cases 15

a. No statistics are computed

because Inflame is a constant.

group * Inflame Crosstabulation

Count
Inflame
absent moderate severe Total
group  PC 7 days 10 0 0
Positive control 0 4 1
Total 10 4 1
group * Inflame Crosstabulation
Count
Inflame
absent Total
group  PC 7 days 10 108
MTA 70 days 5 5




group * Inflame Crosstabulation

Count
Inflame
absent Total
group  PC 7 days 10 108
MTA 70 days 5 5
Total 15 15
Chi-Square Tests
Value
Pearson Chi-Square J
N of Valid Cases 15
a. No statistics are computed
because Inflame is a constant.
group * Inflame Crosstabulation
Count
Inflame
absent Total
group  PC 7 days 10 10}
PC 70 days 10 10]
Total 20 20
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Chi-Square Tests

Value

Pearson Chi-Square

N of Valid Cases

20

a. No statistics are computed

because Inflame is a constant.

group * Inflame Crosstabulation

Count
Inflame
absent moderate severe Total

group  Positive control 0 1 5

MTA 70 days 5 0 5

Total 5 1 10

Chi-Square Tests
Asymp. Sig. (2-
Value df sided)

Pearson Chi-Square 10.000% .007
Likelihood Ratio 13.863 .001
Linear-by-Linear Association 8.442 .004
N of Valid Cases 10

54



Count

group * Inflame Crosstabulation

Inflame

absent moderate

severe

Total

group

Positive control 0

MTA 70 days

a. 6 cells (100.0%) have expected count less than 5. The minimum

expected count is .50.

group * Inflame Crosstabulation
Count
Inflame
absent moderate Total
group  Positive control 0 5
PC 70 days 10 10,
Total 10 15
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Chi-Square Tests Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
Value df sided) sided) sided)

Pearson Chi-Square 15.000% .000

Continuity Correction® 10.838 .001

Likelihood Ratio 19.095 .000

Fisher's Exact Test .000 .000

Linear-by-Linear Association 14.000 .000

N of Valid Cases 15

a. 3 cells (75.0%) have expected count less than 5.

b. Computed only for a 2x2 table

group * Inflame Crosstabulation

Count
Inflame
absent Total
group  MTA 70 days 5 5
PC 70 days 10 10
Total 15 15
Chi-Square Tests
Value
Pearson Chi-Square B
N of Valid Cases 15

The minimum expected count is 1.67.




group * Inflame Crosstabulation

Count

Inflame

absent

Total

group  MTA 70 days

PC 70 days

a. No statistics are computed

because Inflame is a constant.

AATISRANMNUANANAMUANNNUNITRITU INUSALAL YA

VAROO0001 * fibrous

10

10I

VARO00001 * fibrous Crosstabulation

Count
fibrous
thin Total

VAR00001 7 days MTA 5 5

7 days PC 10 10}

Total 15 15

Chi-Square Tests
Value

Pearson Chi-Square A
N of Valid Cases 15
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VARO00001 * fibrous Crosstabulation

Count

fibrous

thin Total

VARO0001 7 days MTA 5 5

7 days PC 10 10

a. No statistics are computed

because fibrous is a constant.

AAFIZRAMHLANFNANBHUZIDIL DL EDLTINAS19T U

VARO0001 * morphology

Crosstab
Count
morphology
dentin hard tissues absent Total
VARO0001 70 days MTA 4 0 5
70 days PC 6 3 10}
Total 10 3 15
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Chi-Square Tests Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 1.950% .377
Likelihood Ratio 2.863 .239]
Linear-by-Linear Association .000 1.000}
N of Valid Cases 15

a. 5 cells (83.3%) have expected count less than 5. The minimum expected

count is .67.

ALAFIZRAMHLANFNAMNADLRDIIDITUL R DL EALTINFE19T U

VAROO0O0O01 * continuity

Crosstab
Count
continuity
complete weak Total
VARO0001 70 days MTA 4 1 5
70 days PC 9 1 10
Total 13 2 15
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Chi-Square Tests Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
Value df sided) sided) sided)

Pearson Chi-Square .288% 1 591

Continuity Correction® .000 1 1.000

Likelihood Ratio 275 1 .600

Fisher's Exact Test 1.000 571

Linear-by-Linear Association .269 1 .604

N of Valid Cases 15

a. 3 cells (75.0%) have expected count less than 5. The minimum expected count is .67.

b. Computed only for a 2x2 table

a 4 ' A @ A v &
ALATIZUAIMULANANUARIAINNUN UL UB LD UINATINUY

VAROO0001 * thickness

Crosstab
Count
thickness
more than 250
um 150-249 um 1-149 um absent Total

VARO0001 70 days MTA 0 4 0 1 5

70 days PC 2 2 5 1 10}

Total 2 6 5 2 15




Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 6.750° 3 .080]
Likelihood Ratio 8.685 3 .034
Linear-by-Linear Association .040 1 .842
N of Valid Cases 15

a. 8 cells (100.0%) have expected count less than 5. The minimum

expected count is .67.
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