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<Figure 1>
<Figure 2>

<Figure 3>

Comparison of quantitative light—induced fluorescence scores
according to caries lesion - - -« -+ - - - o o oo oo 7
Sample tooth flow chart of pulpotomy in primary molars with

three calcium silicate—based cements - - - - - - -« « « . . . .. 11

Kaplan—Meier survival curve of the major predictor variables - 17
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<Table 1>

< Table 2>

< Table 3>

Calcium silicate—based cements used in the study: ProRoot
mineral trioxide aggregate (MTA), Endocem MTA Premixed,

and Well=Root PT -« « + + v v v e e e e e e e e 6
Characteristics of the failed cases of pulpotomy using calcium
silicate—based cements in primary molars (n =21) - - - . . . 12
Distribution of success and failure of pulpotomy in primary

molars according to the predictor variables - - - - -« - - . . . . 13
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7 AFAUEAA ARELY FAZE
dtol o Algty AR e FANMY ¥ AT

B AGE 932 XA uEo A ProRoot MTA ¢ H]w3}e] Endocem MTA
Premixed % Well-Root PT ¢ H|dSAS HFstux gy =3 {F53
AFddzs dqFo s vz 2les astaat gt

2 A T gz A9 52 HY OH/]_O]E-J 158 71e F7AE 5
153 719 HAotE HEAH o7 ¥38319 11, ProRoot MTA (n = 50), Endocem MTA
Premixed (n = 53), 183 Well-Root PT (n = 50) Al 7}¥] 215 ° % vjg3sAt}.
= % 3,6, 12 /MEH A7z W wpA il Aol 9 @ ARa e A F7
Tzro] 3=t vlo)E = Fisher's exact test, Cox 37 ¥4 % Kaplan—Meier
A

=<
& 3 P Abgste] BAE 9ok

ProRoot MTA, Endocem MTA Premixed 4 Well-Root PT & A&&2 72t
92%, 84.9% Bl 82%% o™, A AEELS AR el fFwS Aelrh Ul
ZAbE WG FellA= AF €k AF max WO *é%%oﬂ T dFE A T

Az U3 ndea AF o] —14.4 o|3tel AS EAHOZ $o3HA =g st
Aol FAEJTH (Y8 Hl&, 7.56; P = 0.0295).

Endocem MTA Premixed % Well-Root PT 9 A7 &3 oz oAA
a5y 27 JgdS 1y i, Lof A {FA AFHdzelA fEst
Az AFEE F 9lS otk QLF W2 AF gtell 71x3te] {73 A 5dek<9
A5 AES Sty dTE 44T # e 78 g ol




1. A&

T

Zol-g-2 52 &l o]28 1 W Eo| ATt sk, ofds] w2 Ao}
4 HAEY F2o ¥F5 B FAE Fold v (Gimenez, et al, 2016; Iheozor—

Ejiofor, et al., 2015; Kassebaum, et al., 2017). FA TEx 794 X490 9=
A e

=

FA9 94 A F EE fHe gor Qs BT A5 wF
ArAREe AFPLYS
el

o rlo

A S-=o] 338 U} (Stringhini Junior, et al., 2015). qActs
fFrAsta AgedAze] BoAS HAaAIA HAaTe Sl SEl ofdole 4o As
SEAFA) 71 TH(Stringhini Junior, et al., 2019). %2 HEZ i—’Fi]S’—LB] Zg= get
NZNVHA A& A sk Ea, Avl, A2 Ve s BESHE Aot (Ng and Messer,
2008).

ArddeES A
A5 Wfolth. x4H4 e
o]zl W X#T|E XFE A|ASL 5<] B 24 E 1 ESTH(Smail—Faugeron, et al.,
2016; Tewari, et al., 2022). A5deEe] 3 @A B4 v 2o} a) v @3k
aad AY =4S AAsH; b)) BHE AL 27 FHuFo] fX%Hi Aol
3 Eo] FLuA ALrF Bty o) A Aot wEFe] =¥t} (Boutsiouki, et
al., 2021; Elliott, et al, 1999). XFdd=or 71 Aoz ALg5= A=
Mineral trioxide aggregate MTA) & ¥t Calcium silicate—based cement (CSC),
biodentine % formocresol ©]tH(Bossu, et al., 2020). ol&] AAZ &3 vz}
HEel E46 m=w CSC & A& AFdAdEdA & Azd vl& 53 45
Holu °F 88.8~100%% ¥ AH¥ES UEFHAY(Celik, et al.,, 2019; Chak, et al.,
2022; Manohar, et al., 2022; RojaRamya, et al., 2022).

CSC += Aagxmzs, Asdds, ATHAdE, ATdIdE, Ao =57, &

FTAY S A AT AxA HFE Edslo] 23 A 5] dRbAOE AREEW,
T2 HeAdakzo] 3ol HA %F A= otk (Bossy, et al., 2020; Dawood, et al.,
2017; Parirokh and Torabinejad 2010). ¥4 S8y AL S g AFE
A e CSC7F A HESE gl 2 2ot (Ma, et al., 2011; Sarkar, et
al., 2005; Wang, et al., 2012). ProRoot MTA(DENTSPLY Tulsa Dental, Tulsa,
Oklahoma, United States of America (USA))¥E w|= 21Z9jok=(FDA) S ZHE
ArFdds AAZ A" HxO A8 AFoR, A AFddEs dAEA 1
FE4 S A olgttt(Cardoso—Silva, et al., 2011).
CSC &+ FAtst Z# ?z% =5 715 <3 A5G oFAlY HlE| -5
Av, =4 Aol Qla, ﬂ—rﬂ oL, 7210} HAo] dAlEt | B]go] U=

T

i

of



SHAIA-S 712t} (Bakland and Andreasen, 2012; Belobrov and Parashos, 2011;
Lenherr, et al., 2012; Torabinejad, et al., 1995). o+ Biodentine (Septodont,

Saint—Maur—des—Foss’es, France), MTA Angelus (Angelus, Londrina, Brazil),

RetroMTA (BioMTA, Seoul, Korea), Endocem MTA Premixed (Maruchi, Wonju,
Korea), Well-Root PT (Vericom, Chuncheon, Korea) ¢} #2 #A|# 5o =%+
271 AvE RS EF F5FT Lof AxdAe 53] e =24 A
TEo] me Ee3le], AFAESTE CSC & 2z A W A E A7 BES 3
=2 AEE GEHAA F 9lo] fA 9 AFAdEe] &5k AHEE ¢
APHEdE CSC o ade] didt oy AFe% E73F3, Endocem MTA
Premixed 2} Well-Root PT 9] 443 /‘*ii} ATES vlwst A= glok. uakA

=

E A AMAIFA = 2L AR EEE CSC 2 Endocem MTA Premixed £
Well-Root PT & o]&3st 74 x]‘?@‘“ﬂf%ﬂ AEES 7S 9y AHEEHY
ProRoot MTA &} vl &le] ZAFSIATEH T3k & A HAALS S 7|53 A W 5
olz ol 91x, A2, 249 5A 5 A AFHEDGEY oFdd dFS wA=
HE7E QLA ZARGITE # dATe A AT EdeEs fgh kdsta aA <l
A AEE 27] fal 3 7FA CSC 9] 944 FaAe ndsds dssta, 94
NEZA Endocem MTA Premixed £ Well-Root PT ¢ ATAHE Hrlsle= AL
SxE e B3 29 XY 547 ZE A WSEE agste] fA
AFAddEe] oo Folgt JaFS mA= QS TAFSEAF ST 2 Aol A
At A sk AF7HE S tha 3 2ok (D) Al 7HA C Co o437 4 A s 4]
AEES A 4ok (2) A AFddEs] d5= 9 HybE S8 5=
T Ao

AT Y ZREFEZL AAddistn AdiEgd  Sefdgd o)
FaHdY (59 WIF: 2-2019-0038 2 2-2020-0078). F+= CONSORT
Statement 2010 A el wef F3= o, 2 2 B Fo] 3 3=
A& AlEE 20219 19 4] Higls QAR (CRIS) o S50
(https://cris.nih.go.kr/): KCT0005734.

2.1. B8 37 A4t



B Ao E F A8+ (Endocem MTA Premixed % Well—Root PT) el thal
FYs Oz (ProRoot MTA)S  FF3kich Aote]l 747 T4 @9=
Heow, HdsA A AT Xof FE FAUVE Y% ¥ vy Aok

2
(2,0 +215) PaCl—Pa)+P.(1 =P}
(PA - P, - A)Z

n-=

A1 F 27 5, #4992 80%= AAAT. SHE # 2.(1-a/2) =
z_(1-0.05) = 1.96, z_(1-B) = z_(1-0.20) = 0.842°|t}. P_A & tx=T9 o4
AEER, ofd A+l 7Ixste] dx79 7d A& 0.95 £ ALbE At (Kang,
et al., 2015; Kim, et al., 2014; Mente, et al., 2010; Witherspoon, et al., 2006).
Pr & o4 AT A3ES st AldTe] gish V& A A =mE glon, &

=
P ATEe NPT ATES oF 989z FAAUT. A £ WAEA ol

IME GA AT AR EY AF(FAE 2w uudls o dizae] vl
AEEo] —20% FYtF(Mente, et al, 2010). 'AF AEEY A)F (543
Z) AdE 9ok g3 Fgad dxTd ATES 90% oldolth. —20%9
50~75%%0 —156~-10%% RFHOo=E ndsA AR dAsct. gepA 15 3
Aol BE FE= dFES 20%% 1elsto] 50 AR AALE I TH

2.2. 47 A

2021 @ 1 €%E 12 €714 dAde e st dS JAs sol 5 2

A SN2 AR F A% mE B0l UE 3~9 AT 5 A 1 AY) oFE
52 Mg oo & 158 A Aok(A 1.2 #7A)E ddeR sk B dpelie
A% A9 F 58 ol AFHE 4+E PO WPAATE eI 2 P
EE AR AF S Bl g Aok AYHUT. YHOE ARE, FLE,
ERS, FE, A WE 9 FFol Yt AP, NYTER FES 6] RARD
A5, 1d ool geo] s el AT F Qe A A5 R AL
Bl 4L VAL AN ABCD QAFREF © PR JE BAF ) B4
A% w4 AR FU A9 AT delA Adsuch Papustgon Az



WEFL SIFS, ATw wE AT BEFFU BRHE S AT Aoks
A 2] sk A Tk
2.3. 47 U4

2 AFe 7Y uAS B 59 dx 9d WH @& Rh) 4 Aot F
52 W FAtelA 158 7 Aotg tite® sigla, sk A & HA 1 7, FHo
7 N (EAt 3.16+1.80) 8] Hoprp 2T 2 Kot XgdnkEe] AFEE AEe
HrEEE B AAEHAT. LS AFEto| X MR UE Xol: We| uwhet
ALY g2 A8z Ao, wEka split mouth design & AFE-E A gk,
gt Ame AAnE e JAPAE o AIBEHAT] we] sk Hell o] Il
Aokg Fuagch Gt AFAUEe] 453l APt ARG T 94
B dee] wek 158 A9 A (2710 £3he Aok 163 7, AE A=

A AP o} 5 M whds ©S CSC A7 = FUE Fu ¥ ProRoot
MTA(n = 52, 32.9%), Endocem MTA Premixed(n = 55, 34.8%) T+ Well-Root
PT(n =51, 32.3%). & A7l AH&¥ Al 7FA CSC 9 742 Table 1 of 1 ¥ o]
At} (Jang, 2022; Kang, et al., 2015).

27 otk FAO, F 29 AeAE A2 WA ARE ol g E U 1
WL s ERslel adg A9asd. AnAfe FA0 dgssa
A

o]

S thed gth Csco
T, A 49 ilo}-‘ﬂ F5, g9 F§7F, 49 %, International Caries
Detection and Assessment System(ICDAS) A<, 9% A4 oF, 219 FH,
$4 WMol W AAES JlEow Ashl), ol $4 o, MY Ag Az
HE 75 A8,

2 s 98 o Jdd 2% 4 Qraypen C(AIOBIO, SEOUL,
KOREA) & o] &35l A= 4 34 EAW (quantitative light fluorescence, QLF) =
AHEEFSITE. QLFE 405nm FA 7HA3AS 2AHE o Xof mwelA HRAbE =
gl WstE ASH(Cho, 2022). QLFE Xof 218 Mgzt -2 Ww
BHNEE Ao =4 4 9o (Angmar—Mansson and ten Bosch, 2001; van der

/Bl—



Veen and de Josselin de Jong, 2000), A 2 A5 SAoZ= gs7] o
<9 24 WS A3 4 9tk (Ekstrand, et al, 2011). QLFZ A 4 S+
g Wgtel= 3 &4 A4 Y3 7 28E T (Cho, 2022). AFE ZA ]+
FF EAL Aot wd" EAS guletr, A A0 T o] 92 WO zlolE
37 wked sttt (Jallad, et al., 2015; Kim, et al., 2013). AF maxt ¢4 B2
Ao 33 EAS vEbdo ARE RdE e AN JFE AANAAEY drbE T
Y Fd SN WEHE JFoE AN, AX, XA 5 Aol AAEke
el A Frhsteh. A e HE 92 Wwe SFa #do] Qe AoE
gl 5 ¢t} (Felix Gomez, et al., 2016; Kim and Kim, 2017; Volgenant, et al., 2013).
AR max+ WW F919 A4 gy =4 g njgo] Hof #istE debdv oy
Aol QLF W2 Aobd 9213 WAl dis fFasty Aol w2 dk
SR AAEYeH, 45 AFgste gte® Hrlsta Efii} T Atk Aol 7+
£ Aotk (Cho, 2022; Kim, et al., 2021). W13 &34 o wabd ARK Q] o 9}
AA o FANE SEl €& 598 Figure 1% %'ﬂr.
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Table 1. Calcium silicate—based cements used in the study: ProRoot

mineral trioxide aggregate (MTA), Endocem MTA Premixed, and Well—

Root PT

Material

Composition, details

Manufacturer Setting time

ProRoot MTA

Endocem MTA
Premixed

Well—-Root PT

Calcium oxide

Silicon dioxide

Bismuth oxide

Aluminium oxide

Magnesium oxide

Sulphur trioxide

Ferrous oxide

Tricalcium silicate
Dodecacalcium hepa—aluminate
Dimethyl sulfoxide
Hydroxypropyl methylcellulose
Calcium sulfate

Zirconium oxide

Lithium carbonate

Silicon dioxide

Calcium aluminosilicate compound

Zirconium oxide
Filler
Thickening agent

DENTSPLY Tulsa 5h 20min
Dental, Tulsa,

OK, USA

Maruchi, Wonju, Initial: 7min

Korea

Initial: bmin
Final:

45min

Vericom Co.,
Chuncheon,
Korea




White light Fluorescence Radiographic images

3 months 6 months 12 months
Success #54
AF (%) -20.9
AF max (%) -49.0
AR (%) 39
AR max (%) 55
Area (px?) 7442
Success #85
AF (%) -13.7
AF max (%) -64.6
AR (%) 30
AR max (%) 85
Area (px?) 29355
Failure #65
AF (%) -18.1
AF max (%) -81.1
AR (%) 49
AR max (%) 208
Area (px?) 23420
Failure #84
AF (%) -20.8
AF max (%) -71.0
AR (%) 36
AR max (%) 131
Area (px2) 19184

Figure 1. Comparison of quantitative light—induced fluorescence scores
according to caries lesion.

Examples of white light images (A, G, M), fluorescence images (B, H, N),
radiographic images (C—F, I-L, O-R), and quantitative light—induced
fluorescence scores. Bone resorption shown in (Q, R) are indicated by black
arrows.



5. 94 Ax AA

A A o 8t 3w ]J)r &

Sy bl 9FY 10 @ oldel hebAd me
3o AEF AYUh i

A1 (2% lidocaine with 1:80,000 epinephrine; Huons,
Seongnam, Korea) % #W = ZA# & round carbide bur (no. 4, Prima Classic RA4,
Prima Dental Group, Gloucester, UK) & A}&3}4] 2] AolzS A3 AAF.
71AE A4 =F°] %= Holol4q &= high—speed water—cooled carbide bur &
AFEEFe] X 7S A, low—speed round carbide bur & A3l A AR AFE
AARG. AFds Dt A2 Al-eta, A Adsel HA "WyE 488k
Ads =8k Ado] AuAor o]FoAAH AxGAL UEALE ] wet
Csc = @%0}9\1‘3}. °]Z resin—modified glass ionomer cement (RMGIC; Riva
Light Cure, SDI, Bayswater, VIC, Australia) %+ glass ionomer cement (GIC;
Ketac Molar Aplicap, 3M ESPE, Germany)Z FIAE FEI1, HFFEEZA
71’4243 (stainless steel crown, SSC; 3M ESPE, St. Paul, Minnesota, USA),

prefabricated zirconia crowns (PZC; NuSmile Zr Zirconia®, Houston, Texas,

USA), & 3D-printed resin crowns (3DRC; Tera Harz C&B 80DP, Graphy,
Seoul, Korea, and Sprintray 3D printer, US) o] AF&-% 3l t}.

A AAF 9 X2 WA #o] xekd F=HAES & $ 3, 6, 12, 18
71z wpA e dd (3 16.6 AL, Ho 22 AL el At 3
Ao dArE 9 Habdelr A/ /AdE old dAFE F sy
=9 th(Celik, et al., 2019; Kang, et al., 2015; Taha NA, 2022). A-A
o2 () ¥y Fox9 FA;, (2) AE T FA/ERRNESS FA (3)

FTHoY e A A Asddsdd d¥d Aoz AFssith

Aty 71 (1) A WEF/dFse FA (2) Ad/A oA AR
doEe 2EFd FAR Aseld 9 Ee AR ddrr wAgsk
o A AFsginh 9d Ade AR, B, F3 5 Td WEd
o w¥E u 245 AP FA el o FrIHUMG YA A
A5 AT 7 e ZopA I atel] ofs FHrbESI. 7 HrbA= ”ﬁﬁi
A g4 JEE F70 AT AR AR 9

s P, 2% o B9 73
Soeh. ol B Ul oot A
5

A wAR Al 2

B0 N N o By 4T o2 X N e N 2
o i 2 X ox 8 X o df i

(i
B[
o o
ST
i
Y
ot
N
N
2
=
>
i)
kit
2 %

N
AN}
(@)
©



B2}t Ae AWk 2 WA FAk SR F, F WA Aol B 3
Ast BAS G 0.84 ATk AT AdE T P 2 FoE Ba) AFH

2.7. BA 4

flo
=

o] g 4 version 4.0.0 (R Foundation for Statistical Computing, Vienna,
Austria) & AR&3to] FRHAT 5wl e ¥ A9 FE= Fisher's
exact test & o]&3t JsREAor FEASIGT. WH™ A3 oy BAS
AAEA I, e £4S 98l H R Fastta #aEs HeE AYsgit.
Agddes APE = =& ARE8t]
Aaiditt. 15 e fFerlE ztolE FAsH7] 98 log—rank test & ARE-shaL,
Cox proportional hazards models & AF&stel 99 2<1& H7istsich ¥
H] & (hazard ratio, HR) % 95% %1% 7%k (confidence interval, CD) & A4S 0™,
FAA e #ES P <0.05 2 Akl

09:9 [ol
ol
A
o O
L
il
1o
o
N
i
flo
ot
N
)
ol
ol
2
~
)
=X
5]
i
=
@,
@]
=

3. 2%
3.1. 9% 2%

T 5278 ool (WA 5.06+1.35A4], o4&} 169, FAF 37 H) oA & 163 719]
TR AAFERom, olF 5 e Aot FA #wF V|ite] 12 MY w|HoRE
Aol AF Aol ALHUTE. Z7]e] 158 ¢ A o}7} ProRoot MTA,
Endocem MTA Premixed ¥ Well Root PT Z1&°| Z+z 52 78, 55 71, 51 7H
v = At o] AaE Evtel wet 2z 6 Ui, 8 Ui, 5 A X ot Ale]E o,
A 7ol FREE AP F 139 e Aotk HriE AL WA FH #F
w2 Al A3 B Figure 2 9] 258 FA8H%

7+ A ArEl Y A7 ORY) 9k SAE Table 2 o Udddo] th. xFd ko
AFEE CSC o w724 A 2 Wabdes Ay A3 o5 2tk ProRoot

MTA 1% BEFNES 14, A2 955 3 7; Endocem MTA Premixed Z1&: T3,
BN 4 38 Tl FE5 W X2 e 1 A, =3 U FEF 3 Ah)



I
y = =

Do rof

S
L

7

1) “I

i

1 & 175 Well-Root PT I 5T 41, =255 2 A
GRS =+ e 2 A, AL AFT 2 deTr 1 =
AFHAIE B Q1A e AR S A FAke] Slld Aol AR it
ProRoot MTA, Endocem MTA Premixed ¥ Well-Root PT 1%9 (44 ¥
WAL e A) AT ES 22 92%, 84.9% W 82%9%th. Fisher's exact test =
ARE-sto] Alrksk 3 7FA] CSC o ¥ & 1o zbol= {olakA] &4tk (P=0.3567).
Fisher's exact test oAl &= XA wkeo] AFEZ CSC O F57, A4 9 o] F57,
olz ol T, +29 AXE, ICDAS A, & FA oF, 29 =, 24 W,
AR, AE &2Q AR W O HF 5 AR He] AdddAle EdeA

o (EF P> 0.05, Table 3). 284 AF % AF max + Fisher's exact test (AF 2]

=

o g2 o
3o 2

$

P = 0.0006, AF max ¢ A% P = 0.0003, Table 3)& 7|¥toz &3
Aol oist SA4 FodE& BT

Table 3 8] & A7|E 7I522, o|5HS (AF, AF max, Group) o W& 73
AFddEe] dy 2 A9 a¥ 371+ 1.23 o) (42 1.13, 1.23, 1.67) 0]t}
ol foFFE U¥ 0.05 5 VFow v, #FHL 0.83 o)A 0.92, 0.83,
0.97) ol g stct.

(
=

:

3.2. Cox 3 &4

Cox proportional hazard regression analysis(Table 3) |4 BHIAEFH 3 719
CSC 9 4 A¥E 19 Aol BAHSRE F3HA &8tk (ProRoot MTA £}
vl ste] Endocem MTA Premixed ¢ 7% P = 0.2009, Well-Root PT ¢ A% P
= 0.1726). A4 4L 93t QLF AF9Y HRI F receiver operating
characteristic curve analysis & & 245t AF W AF max 9 HeX 2
2V7y =17 W =46 o]t HrbE RE x7] WS4 FolA AF ¥ AF max The] Cox
regression analysis |4 EA14 FAS BA(Z2Z P=0.0114 9 P =0.0470).
AF 7} =17 o]8kel 7%, =17 Ht} & Aol Wls) Ale Aof HEo] 6.31 W =3k
AF max 7} —46 ©]3Fl -5 o] gto] 46 R} F A5 vl Ao gEo] 4.72 Hl
FoT ATelA AREE Al 7FA] CSC &} ol 5ol J3FS wA AoR oidEHe T2
olAb @9lo 3t Kaplan—Meier <& =4S 14819 o (Figure 3).
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Excluded (n = 5)
« Estimated follow-up period less than 12 months
A 4
Endocem MTA Premixed (n = 53) Well-Root PT (n = 50)

Allocation

(Randomized (n = 158) |
=3

ProRoot MTA (n = 50)

FoIIow-up Follow-up loss (n = 2) ] —[ Follow-up loss (n = 2) ] —[ Follow-up loss (n = 1) ]
S o B R\ ~ )\ ~ ™\
S< 47 clinical and 50 clinical and e
= 2 : > 3 49 clinical and
20 radiographic successes radiographic successes 5 .

% E 1 radiographic failure 1 radiographic failure radiographic sticoesses

i 5 & J " J
A 4

S 2 ( 46 clinical and h (" 45 clinical and h (P—— b

; ‘g radiographic successes radiographic successes S s e

S g | 1clinical failure 2 clinical failures 3 ragigo fa Hariines

£ © \_1radiographic failure ) \_5 radiographic failures ) grap )
—{ Follow-up loss (n = 4) | —{ Follow-up loss (n = 6) | —{ Follow-up loss (n = 4) |
A 4 y

2 2 (41 clinical and ) (" 37 clinical and B ( P )

25 radiographic successes radiographic successes : g

8 & | 1dlinical failure 2 clinical failures Sl

2 o kz radiographic failure 5 \_ 7 radiographic failures ) ograp

ap v

£ ( 40clinical and ) (" 37 clinical and ) ( o e ot )

52 radiographic successes radiographic successes = 3

5 E - A 5 : radiographic successes

o 1 clinical failure 2 clinical failures 9 radiographic failures

E ?'_ \_3 radiographic failure ) \_ 8 radiographic failures ) \_

Figure 2. Sample tooth flow chart of pulpotomy in primary molars with
three calcium silicate—based cements
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Table 2. Characteristics of the failed cases of pulpotomy using calcium silicate—based cements in

primary molars (n = 21)

Case Enrol*led Sex Tooth Material DECI,SIOH i Age a.1t + Reason of failure
age failure completion
A 3Y 9OM M 64 ProRoot MTA 3 months 4Y External root resorption
B 3Y 8M F 54 ProRoot MTA 8 months 4Y 4M Sensitivity to percussion
C 5Y 3M M 65 ProRoot MTA 12 months 6Y 3M External root resorption
D 6Y OM M 65 ProRoot MTA 18 months 8Y 3M External root resorption
E 6Y 2M M 64 Endocem MTA Premixed 3 months 6Y 5M External root resorption
F 3Y OM M 54 Endocem MTA Premixed 6 months 4Y 3M External root resorption
G 5Y 4M M 65 Endocem MTA Premixed 6 months 5Y 10M External root resorption
H 4Y 3M M 84 Endocem MTA Premixed 6 months 4Y 9M Swelling & Bone resorption
I 4Y 4M M 54 Endocem MTA Premixed 12 months 5Y 4M Bone resorption
J 3Y 9M M 74 Endocem MTA Premixed 12 months 4Y 9M Bone resorption
K 5Y 4M M 55 Endocem MTA Premixed 12 months 6Y 4M External root resorption
L 3Y OM M 85 Endocem MTA Premixed 21 months 5Y 6M External root resorption
M 5Y M 54 Well—Root PT 6 months 5Y Bone resorption
N 6Y 2M M 54 Well-Root PT 6 months 6Y 8M External root resorption
0O 5Y 8M M 65 Well—Root PT 6 months 6Y 2M Bone resorption & External root resorption
p 37 6M M 64 Well—Root PT 12 months AY 6M Bone resorption, Exter.nal & Internal root
resorption

Q 4Y F 85 Well-Root PT 16 months 5Y 4M Bone resorption
R 6Y 9M M 64 Well-Root PT 18 months 8Y 3M External root resorption
S 4Y 1M F 84 Well—Root PT 18 months 8Y TM Bone resorption
T 3Y 6M M 84 Well—Root PT 21 months 5Y 3M Bone resorption
U 5Y 4M M 85 Well-Root PT 21 months 7Y 1M Bone resorption

* Age at which the procedure was performed.

T Age at which the failure of pulpotomy was decided.
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Table 3. Distribution of success and failure of pulpotomy in primary molars according to the

predictor variables

Descriptive statistics

Total cox regression

Success

Failure

Variable Total (N. %) (N, %) P value® HR 95% CI P value
Type of CSC
ProRoot MTA 50 46 (34.85) 4 (19.05) 0.3567 1.00
Endocem MTA Premixed 53 45 (34.09) 8 (38.1) 2.18 0.66—7.23 0.2009
Well-Root PT 50 41 (31.06) 9 (42.86) 2.29 0.70—-7.52 0.1726
Tooth number
#54 22 17 (12.88) 5 (23.81) 0.2516 9.17 0.26—327.77 0.2248
#55 14 13 (9.85) 1 (4.76) 3.78 0.08—177.42 0.4979
#64 26 22 (16.67) 4 (19.05) 9.28 0.26—332.63 0.2225
#65 16 12 (9.09) 4 (19.05) 13.48 0.37—487.43 0.1554
#74 25 23 (17.42) 2 (9.52) 4.49 0.11-186.14 0.4296
#75 16 16 (12.12) 0 (0 1.00
#84 22 20 (15.15) 2 (9.52) 3.67 0.09—-152.57 0.4947
#85 12 9 (6.82) 3 (14.29) 8.72 0.22—341.86 0.2473
Tooth type
Primary first molar 95 82 (62.12) 13 (61.9) 1.0000 1.00 0.42—-2.41 0.9999
Primary second molar 58 60 (37.88) 8 (38.1) 1.00
Arch
Upper 78 64 (48.48) 14 (66.67) 0.1594 1. 94 0.79-4.80 0.1507
Lower 75 68 (51.52) 7 (33.33)
Degree of caries
Moderate 36 33 (25) 3 (14.29) 0.4082 1.00
Severe 117 99 (75) 18 (85.71) 1.00 0.35—2.82 0.9999
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Table 3. Distribution of success and failure of pulpotomy in primary molars according to the

predictor variables (continued)

Descriptive statistics

Total cox regression

Success

Failure

Variable Total (N. %) (N, %) P value® HR 95% CI P value

ICDAS

1-5 99 87 (65.91) 12 (57.14) 0.4667 1.00

6 54 45 (34.09) 9 (42.86) 1.33 0.56—3.18 0.5202
Cavitation

No 23 21 (15.91) 2 (9.52) 0.7420 1.00

Yes 130 111 (84.09) 19 (90.48) 1.00 0.32—3.12 0.9999
Cavity form

Class I 55 45 (34.09) 10 (47.62) 0.2333 1.56 0.66—3.69 0.3168

Class II 98 87 (65.91) 11 (52.38)
Extent of caries

Above CEJ 88 78 (569.09) 10 (47.62) 0.3498 1.00

Below CEJ 65 54 (40.91) 11 (52.38) 1.53 0.64—-3.62 0.3370
Secondary caries

No 127 110 (83.33) 17 (80.95) 0.7587 1.00

Yes 26 22 (16.67) 4 (19.05) 2.60 0.97-7.00 0.0583
Hemostasis time

< 2.5 min 91 77 (568.78) 14 (66.67) 0.6331 1.46 0.58-3.72 0.4224

> 2.5 min 61 54 (41.22) 7 (33.33) 1.00
Final restoration

Stainless—steel crown 144 123 (93.18) 21 (100) 0.6981 1.00

Prefabricated zirconia crown 2 2 (1.52) 0 (0 2.04 0.11-37.41 0.6311

3—D printed resin crown 7 7 (5.3) 0 (0) 1.21 0.13-11.73 0.8685
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Table 3. Distribution of success and failure of pulpotomy in primary molars according to the

predictor variables (continued)

Descriptive statistics

Total cox regression

Success

Failure

Total (N. %) (N. %) P value® HR 95% CI P value

AFP

< -17 39 27 (33.75) 12 (85.71) 0.0006" 6.31 1.52—-26.30 0.0114"

> =17 55 53 (66.25) 2 (14.29) 1.00
AF max®

< —46 45 32 (40) 13 (92.86) 0.0003" 4.72 1.02—21.86 0.0470"

> —46 49 48 (60) 1 (7.14) 1.00
ARP

< 37 69 59 (73.75) 10 (71.43) 1.0000 1.00

> 37 25 21 (26.25) 4 (28.57) 1.72 0.55-5.32 0.3488
AR max®

< 67.5 55 50 (62.5) 5 (35.71) 0.0798 1.00

>67.5 39 30 (37.5) 9 (64.29) 2.35 0.74—7.45 0.1472
Group®

1 (JF > —14.4) 44 44 (55) 0 (0 1.00

2 (JF < —14.4) 50 36 (45) 14 (100) 00801* 7.56 1.22-46.68 0.0295"

* Statistical significance, P < 0.05.

?Fisher's exact test.

b Cut—off value was determined by receiver operating characteristic curve (ROC curve).

¢ Groups were divided according to a multivariate survival tree model.
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HR, hazard ratio; CI, confidence interval; CSC, calcium silicate—based cement; A/7TA, mineral trioxide aggregate;
[CDAS, International Caries Detection and Assessment System; CE.J, cemento—enamel junction
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Figure 3. Kaplan—Meier survival curve of the major predictor variables

Kaplan—Meier survival curves were constructed for key clinical factors and quantitative light—induced
fluorescence (QLF) index parameters. The horizontal axis represents the total duration of the follow —up period
and the vertical axis represents the survival probability. A Calcium silicate—based cements: ProRoot mineral
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trioxide aggregate (MTA), Endocem MTA Premixed, or Well—Root PT. B Arch type: Maxilla (Mx) or mandible
(Mn). C Tooth type: primary first molar or primary second molar. D Presence of secondary caries. E Presence
of cavitation. F Extent of cavity based on the cementoenamel junction (CEJ). G 4F of the QLF index. When
AF was —17 or less, the probability of failure of the procedure was 6.31 times higher than that of other cases.
H AF max of the QLF index. When A4F max was —46 or less, the probability of failure was 4.72 times higher
than that of other cases.
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CSC 9 &, Aot F7, g T/, +29 A&, ¢4 FH, oA
ol¥ QLF A4 (AF, AF max, AR, AR max ¥ area) & F W
RS AREste] EA4 P o] oF oS RHeA HAex gro] e Y
T AF 3 —14.4 fov, b8 27 A5 foveA] @9kt AF 7F -
14.4 Bt} & B9$E 15 1, AF 7} —14.4 031 A$E 1F 2 2 ®H3a F
EA BAS F3sR T (Figure 4). Fisher's exact test & ARE3 7)<
EANAE 2% 1 3 2F 2 7ol BAZCRE F93 2to]7F veEbgTH(P < 0.0001;
Table 3). AF 7} —14.4 ol&td o FAACZ {ogk Ao go] #FHaL, AF 7} —
14.4 Bop 2 3% A7 712 el 100% A ¥ E°] FZHATGHEP = 0.0295; Figure
4 9 Table 3). HR & 7.56 o]t webx AF 7} —14.4 olstd o, /73
Ak Ay FE5S AF7F —14.4 Hop Z wjyoh 7.56 w) 9k

ko
2
1

4, 31 F

A WA AFTHEE Al 7FA CSC 9] 733 9 AR e A A& FAFSHA
%tk AolH, o] HEL VAHAY. HE Ay, F7A AFETEEdA 3 7HA
CSC 9 A3& Atolelle A4 Aol #HA kskrh. Wb Endocem MTA
Premix £} Well-Root PT = 7] ProRoot MTA ]é%t@ o7 e

T oA AR A AFE"EE] dfs dARTE S A58 &
Atk= Aol o] 7S 71A4H Y. & A FHrkd 0”2} W4 5 QLF WX e AF
= 29 zlolE yEhdth 2ol 54 FF(AF 7F —14.4 o]sh E; & A F,
TAGE A g5 o 45l s 6 vl S7FskSiTt.

W oA HEE ArEddE *é%%{’— ProRoot MTA, Endocem MTA
Premixed % Well Root PT oA Zt7F 92%, 84.9%, 82% S th. o83t A= v
3 oA BRug d3E5L gd=3th(Celik, et al., 2019; Chak, et al., 2022; Kang, et

1., 2015; Kim, et al., 2014; Manohar, et al., 2022; Mente, et al., 2010; RojaRamya,
et al., 2022; Witherspoon, et al., 2006). o] AFte] 2w CSC = A FHutkEoA
gest A¥ES UEEY 24 € e 5 A9 9l4 ProRoot MTA ¢}
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Biodentine 2 717} 100%9F 89.4%°] &&= Rt (Celik, et al., 2019). MTA
Angelus & 24 €3 12 /M€Y F4 dAFolA 22 93.1%9 93%2 )\qOEE
H AT (Chak, et al.,, 2022; RojaRamya, et al.,, 2022). = ©& 24 /€
Ao A= Biodentine, MTA Plus, RetroMTA 7} Z+Z} 92.6, 92.6, 88.8%<
AETES R Manohar, et al., 2022). ¥ AFNME FASHA 2 ATE0]
et ow, 3 7H4] CSC Agel wE F7%8 AFdds A3 tell= & Aol7}t
AT

In vitro /‘E'@E ;i_?j“?_ L AT 2" Endocem MTA Premixed 2 Well—
Root PT & €&Z¥84 pH & 7MW A3t & a7l @i o] W& 50| =2
o7 UrE]rME]r(Jang, 2022) Endocem MTA Premixed & 953 A&, 2
AA FY, ey 9 = fFEse YHehdle 9 dHolAE AHE FAEAAE,
P AR T W A EA| ko] Folth Well-Root PT & H ot A 234,
=& pH, Fwady, 58 GFUEE S5HCE v HYH FHY AHHETY
CSC o]t} (Ashi, et al., 2022). 7]& MTA 9 w4 ZF syl HAS fAsIF oy,
F7HH o2 vAFZFe gl thE MTA T CSC 9 vlwsle] Agjzoz =z
Aoz RIEQtH(Back, 2021). 7]& ATl w2ZW A7) AP APHESH
CSC &< MTA(OWoﬂh Aeddse] HY 2E A2 AFHE) ek Hlwshy

FAREAY $5e E84, gstd SA4S 7P dFel dTEHAY AbdEdE
NRAFY AFS A A AHEA BF A9 A5 A GES Jbseh skl
& CSC 9 21 x7F A3k ¢kds] Askd wi7zbA] 2409 s s F Q7]

ol 47 AFgo] AstE 4 Stk (Camilleri, et al,, 2005). Zejv} AP ETH L

AFS vg EFEHo orz EFAzre] Fedx gow Falrel ¢FALETL

FaEth= FHo] Stk (Back, et al, 2023) 27t Az @A g

dopxate] 54 A, #4 ARbE @EE £4 T oY 24 B 3o fAQ

BF 7hedS TaAllE Fol FE k. 7]E in vitro ATelA Bauw Eegsh

EAY ol AFelA FA AFddsE d¥ES TP, MEE AREZEE
CSC ¢l Endocem MTA Premixed % Well-Root PT & 444 {840 ZxH}.
AFATEY oo JEFS uA = QAL ket old AFdAM = obE
Felet HE 75 AVI7E AuflEe dFS vz sk tH(Guelmann, et al.,
2004; Kang, et al.,, 2015; Sonmez and Duruturk, 2010). XF&k<Eo| 713
T %t AAANE Ao HF FEES 9 e dEo WA & WA S§
st Wgs gAste Zloln, FH9 HLe A8 A Fask d%s
3t} (Demarco, et al., 2005). £ AFoA+= RMGIC(Riva Light Cure, SDI,
Bayswater, VIC, Australia) ¢+ GIC (Ketac Molar Aplicap, 3M ESPE, Germany) 2|
T 7HA 139 o] FAlE AT ¥ Aol mEd, 54 JX, CSC 43; vk
9 AFAGE & nAAE S8 SHA o)A 1 fraEsh xfol= St (Ersahan,

o2
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et al., 2020; Pham, et al., 2019). @W&* RMGIC ¢} GIC 9] EFAMES A 525
ofFe obFd FEFS XA G%e ACE ARHM, A PR H A9
AAA Aee aEste] ARE AYEst. HF FHol= SSC, PZC, 3DRC Al
7 48] Aol AFEEHQITE o] Aol wEW VA TSR Y A T4

FEAM AFddEe] Ay FEo] v %921 (Guelmann, et al., 2005; Kim, et al.,
2021), Ak ele HE oY W AFEEEl dFo] mAe= GEeA &
zko]7F gl vk (Shedeed, et al., 2023). ¥ AT oAM= HF FHEZA A3 T4
obd AgkEuts ARESF o, 1-visit 02 AR T AFAdsd AR A2
TES 3 Hel gssgt. A8 AF FARY FEE FYo] Ada X#HE
dggo]l 538tH, 1-visit AEE &3l AFddEyd HSTTE Alold ¥y

© "AFES Hagegl, olgst X85 WA Ao 2 AFE 7A938E

=2 A A4 #EE fE ARy 24 AA F AR 5 Re
NS 7o AL5th 5 olde] Aol HXA g Ao dFo] Ao
SetE ] gy @A gZE A ¢ o] AT el A A28k
|TFEAEE AT Wolters 7ol =W 3 F7ls A48 A58

e ™ (Wolters, et al., 2017), A @el a3t A+ X572 dF5 JEF Uehd=

A x=Z AFE-H Y (Matsuo, et al., 1996). v]=r4o}x] 3383 (American Academy of
Pediatric Dentistry) o] W23 X #F Z2ZS Audst & ¢ & oo A3 2 X go
g ojol XFAdEe] A5 0 72 FF3Y} (The Reference Manual of Pediatric
Dentistry: Pediatric restorative dentistry, 2022). = AFoHde A& A7k
27 Ao 93-S Fx ¢oH (Linsuwanont, et al., 2017; Mutluay, et al., 2018),
1~25 & Alele] A" Azt AFAdzEeld AFA] AR}E  HAvL
H sk ok (Bogen, et al., 2008). =, SZ4<1 A do] 432l Ardds AAE
AR st 220-& ofyth(Asgary and Parhizkar, 2021; Mutluay, et al., 2018; Philip
and Suneja, 2022). W&t 2 AFoM = AFddE] A5 7l T sty A E

AZbE A5 Ay AR5 I IFS vA= QQlo] obd X AE] e
AHE-3FSA T

A 2R JIFEWE =F Ao LHYEAZFHY Ayt ¢ oy 9w, o=
Al 2 w5 s FHAAY FE AFER olojxth st Al 2 KXol vl Fal
Aud oz AstyE AN A#S 2t A 1 FAY sEsty 532 A 1 7Y
A LS Fole Q¢lo|t}(Casamassimo PS, 2013; Kang, et al.,, 2015). &1} &
Aol A= 224 9 Aote] FiF, otwe] T, 249 AXE, ICDAS A+, sbs A
o

S, gAe FH, 4 WA ek W AA D), ol $4 o, A 28 A,
e FTA A5AuEe A5l JFL 0104 e
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H Oﬂ?-oﬂ 11— U]Lﬂa }\’é]# 02\12 7450}57_ z%akz% og mHT T 9} QLF
WY (Alammari, et al.,, 2013; Kim, et al 2022; Zantner, et al.,, 2006) < %7|
7 Brrel 283k QLF Age 7] vjulg &4 #g @ 94 gig 35
AL THES] YA 2k 9l oAl AA S F+=v (Alammari, et al., 2013). 739
Aot 2 HEe| lolA QLF & e Fadel #s Ao W=w, QLF & ©] &3
T2 ¢4 HAES dAAAE F3st ICDAS H7b, wApdsts HrtsE §3

o
=
TR

International Caries Classification and Management System(ICCMS) & 7]£9]
o2 Ak FAREAY oz 9 = A o7 YElgtH(Kim, et al, 2022). QLF
e 4 WRS AgAoer BAY e ofyzt AZA ouA L Ayttt
JHER dA 20 B aydow AlgE 4 H(Kim, et al., 2022).
A= AHE FsR7Ie AR FEE, 74 A" fEete FulE
QLF #A<el Qraypen C(AIOBIO, Seoul, Korea)E o]&3le] QLF A&
33tk Fxe] LED % (405nm)o] Xo} xwe] Hojxw, Abghd dlo]
< Y= T8l gAEH ¥4 olvAE A3 (Cho, et al., 2021). QLF 7
Qb HARSE fAFsHAl AoF 92418 &I A WWe FEEg A 54
of st WA HARRLE fFARSHAl SQte 2 HAl HolR ok Q™ 2 W

@ Jm

o
f Ay rlo <y

ful

g8t 4= 9t} (Ekstrand, et al., 2011; Kim, et al., 2013; van der Veen and de
Josselin de Jong, 2000). Z+ QLF A5l thal AF(d3F A= wahd 922

AEdte dl f&star, AR FPH LS dFdE e AESe d fF&sita

AFE QT (Kim, et al., 2022). AF 2 “dEHE FFo] AALe o} o uly e
AAs oulske, AWl xATHA o]y AEetA WrYste RAo=E
gl ¥ 9l tl (Jallad, et al., 2015; Kim, et al., 2013). AF & S42 ¥AIEH, AF 9
Adjgte] F45 29 zZloj7l Zth AR B RHIFHE FAAN FFS FAuAYEe

t}(Felix Gomez, et al., 2016 Klm et al., 2022; Kim
and Kim, 2017). AR #l°ol =55 ¢4 &5l 5= ov|sth

QLF of thst 7oA ROC =45 AFgsto] AlAE AF 9 AR 9] e ghe-

¥ —11.65 % 27.50 °|x, AW 29 HE$ -940 H

21.500]Q1t}h. AF = AR Bt} AA W3 Ee Eo]x7t ¥ E4tH(Kim, et al., 2022).

T gE Ao AF 9 AR 9] HAoe=E glow FE
- Z+7b —16.52 9} 39.27, T5EolA X %‘P A 29 B9 77 -18.78 3
39.83 = AA3YTH(Cho, 2022). E 1o Ao X ZH(wHE B AF = —

_1,:_01]/\1 A 7ysF waky _?_/;1'3]

o
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17, AR = —46, Ttz BEAo = AF = —14.4)& o)d A9 GAbste, $2l9)

AEFR AT BA BEE ANEL Al G7A AFuded

ArEoly AES IS A= FYst Wig-E AF £+ AF max itk ok
AL UFE 28 2w, Cox 3743 Kaplan—Meier =842 AF 7} —14.4
olatd w FAA FoAde Bk =, WWe Zolrl AeFE A ATddE
A FEo] Fobxin, wepaA QLF 4% AF & o @&l Asdd=s A
AEECIY AEES A58k AxE &84 & Aok

AT A = S

= )
F4 717k 16.6 ML AW 22 AL
= Ha ¢ Qoloh ok Ao AR v) 1—1%,
A A FETEEe] o5 §6<}’% n| x| =
WetetA mtetstr] ofg gtk A+ A= 3 /e CSC & Ardds ZHE'E
9] 313 2.1}, Endocem MTA Premixed @ Well—Root PTJ AL
AdststEd o & ME9 ¢ 2 —rZq Z1Zbe] digt ¥ @2 A7 2o 740]1:}
Ty 9 Aol wEd gifEe Ay A Aedds 12 J1E ol
e, A /A9 E2 18~24 7H'é =l ¢k Al Ao 7 ¥t (Kang, et al.,
2015; Lin, et al., 2014). webA 2 A5 F4 #F 7S 34 FI8 S
gelsl=d A Aoz FIAdHAY, T FAFOR {Fone A= Qo
thekst 5o 9 HF FE ASTF AREEHQOH, Aof #FAE o ® gt epxloju
TTe Wrtske AL AFEEr] oy wepx ojyd wWgR Qg FAFA o]

1

Autel] 9FE vAE 7ol o, I 9F2 v e it 3 7HA
CSC el oF 50 7AiM <] Aobk i =A< W, sbe I oA, olxk 4 o,
AT w5 AR F52 Z2 57 3070 ]JEE A, AE & Ael7h 2 gl
oldl obw B A9k olxF -4 A= AAHORE AorbsE Wt oYk 2
A AdelM= SAA fFodel REHA @gged, mE RV U T F5H
Aelds w2 daprh vebd = gls Aotk HF s A 5HE v
L77F Sle Aeels A=Z3det Agkeeldt 3D dxl ARkes ARSIl
el B9 1w Eds ARgetdvh Al 7hA e Aske mE 9 9E
THE 7ML 9ol Al fofdt dEE mAA ds ZoR fEEdn. o]
FE 718 FHE E =] A T oshuold, Hoh Fsd AdE dodd
R AVE deR ¥ Agvh gAEelop & Zlejnh whARo R, A
ool dds FA wmoR Adsgivhe ACE vk ey AR A
AAWE AAT W F o B defstdlon, @7k w8 kAR 1F AE Aol
A ol Al7]ells ZRelzh ARt B A Adfe WA s AdE
FRketalal, 7 A3} Abole] guEAE &9 5 A
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K

AT F7A AFEAGEdA Abd 389 CSC Al 7He] AF3ES vlush

Agetes FollA ouizl Qe A" Al 7FA] F38 2 CSC + EF Ak
AeES HAFglon, d5 d3e MER AHd % CSC(Endocem MTA
Premixed ¥ Well-Root PT) 7} AFHd &2 A28 AAZ AFEsH7] o A st
e AAFeTE B2 2 ATe A AgEdEs BEer] flst QLF 49
485 Ao, QLF AF, 53] AF A7t 1A AFdEdEsd odqFE

5. &

72 AFAd<eo A ProRoot MTA 9} H]w3}to] Endocem MTA Premixed &}
Well-Root PT ¢ vH|gE5Ao] A=Hu} APAdESE o ol Ay e A3}
A ZEe oAk A A7HE EYA o gEAZL £ Qo] Lo}l A X8 A Fy st}

[e)
Qo

QLF W19 AF & vlgtom A@HQ) 38 ol8dle] 474 A5dnse oFE
A= 4 Atk QUF A% 7Me A5 Amd o# Ag ANe ey 52
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ABSTRACT

A Randomized Controlled Clinical Trial of
Premixed Calcium Silicate-based Bioceramic Materials
for Pulpotomy in Primary Molars

This study aimed to verify the non-inferiority of Endocem MTA Premixed and Well-Root PT,
compared with ProRoot MTA in the pulpotomy of primary molars. In addition, we tried to determine
the factors that affect the prognosis of pulpotomy in primary molars.

This randomized clinical trial enrolled 158 molars of 52 children; 153 teeth were finally
included and divided into three groups: ProRoot MTA (n = 50), Endocem MTA Premixed (n = 53),
and Well-Root PT (n = 50). Clinical and radiographic follow-up was performed at 3, 6, and 12
months postoperatively and at the last visit post-treatment. Data were analyzed using the Fisher’s
exact test, Cox regression analysis, and the Kaplan—Meier survival curve method.

The success rates in the ProRoot MTA, Endocem MTA Premixed, and Well-Root PT were
92%, 84.9, and 82%, respectively. Among the investigated variables, only AF and AF max
significantly affected the success rates. In the multivariate survival tree model, significant
unfavorable survival was observed when the AF value was -14.4 or less (hazard ratio, 7.56; P =
0.0295).

Considering the clinical effectiveness of Endocem MTA Premixed and Well-Root PT and the
operational convenience as a premixed type, they can be used as advantageous materials in the
pulpotomy of primary molars in pediatric patients. The QLF method is a useful diagnostic method
that can establish treatment plans and determine the prognosis of pulpotomy based on the AF value
in primary molars.

Key words: Calcium silicate-based cement, MTA, Pulpotomy, Primary molar, Quantitative light
fluorescence
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