b

AB&MmbiE 2024538 $£32% £3H
Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2024, Vol.32 No.3  http://www.kqjbfz.com + 229 -

[ DOI ]10.12016/j.issn.2096-1456.2024.03.010 ° 25_;3‘25 °

AT EEERANHARHERE

//%"?'Té’!fé ’ 5&{}%% ’ %’j\‘—:b‘%
WIRFEFRWEOEER HIXKFOBREFR HLEA0BERRBRERESZHR TS Ll oAy EFH
RELEFHRET WIXKFRBREMRRE iAW AHHES BRI E TRAFR P, #0420 (310000)

[HE) LS S A BE 0 B S A7 X T4 d L D A s X B s s AR — ol A= W
R 55 T A BE AR R AL, AR T AR R Y B T BE PR AE IR T . ELAE SRR AR AT R YT RS ) E
W EEBEL < 1 mm PRI SR BEFL T, HAG TR B B R SRR 5% i R SRR G A AR LB S I IR
HhF R, BRI I TR R B FL A i R S RE AR ST RO AR R MR RN R 2D R R RE AR
FEFL IS VR T I PRAFE T IS T RAF IR RUCR o RN, BRAH DS 5 T i IR, 05 105 1 S 8 2L 21 1) B
5 BETRYT W A Bk AR AR vz N A T R 2 B A R B AR E Y SRR . RIS B ES R SRR
R0 ) 8K A e g P B A R R A R L A B 2 AR T 3R s e R 2 I AR AE v 7 L A 2
FHORAS , e KRR W A5 G o =A™ Y5 R A& (mineral trioxide aggregate , MTA ) J& H RiIE 4 50 78
A3 JRYT AR R B SR A, S8 )5 N aEA T % 5 5 B . iRoot BP Plus %537 2 A 1 v 1 A4 k1N FH 3L
K HE TR BEAR R, DL 1k 10 3 55 Ll PR 3R 6 B8 2 TS 9 s i AT itk — 2B TR AR 5T
[ciE] ZL; e, BH6; BEESEA; mWm8ER;  =4SUbPWEERIE;  iRoot BP Plus;
FHENE;  FRERIT;  FREUIMTR

[FES%ES] R78 [XEiirEM] A [XEHS] 2096-1456(2024)03-0229-06 i
[BIHZRBR] A, Rl %57, LA MBS AR TR, OB BR, 2024, 32(3): 229-

234. doi:10.12016/}.1ssn.2096-1456.2024.03.010.

Research progress on direct pulp capping of primary teeth YU Jinjin, ZHU Jianhui, WU Zhifang. Stomatology
Hospital, School of Stomatology, Zhejiang University School of Medicine & Zhejiang Provincial Clinical Research Center
for Oral Diseases & Key Laboratory of Oral Biomedical Research of Zhejiang Province & Cancer Center of Zhejiang Uni-
versity & Engineering Research Center of Oral Biomaterials and Devices of Zhejiang Province, Hangzhou 310000, China
Corresponding author: WU Zhifang, Email: 11418288@zju.edu.cn, Tel: 86-571-87215529

[Abstract] The timely treatment of dental caries and pulp disease in primary teeth holds significant importance for
maintaining children’s oral health. Direct pulp capping (DPC) is a vital pulp treatment that involves covering the ex-
posed pulp with bioactive materials to promote dentin bridge formation. DPC is commonly used in primary teeth with vi-
tal pulp and mechanical pulp exposure not exceeding 1 mm. DPC offers advantages such as minimal invasiveness, com-
fort, simplicity of operation and short chair-side time, making it suitable for pediatric dental clinical practice. Early stud-
ies suggested negative treatment outcomes for DPC in primary teeth with carious pulp exposure. Over the years, there
have been advancements in materials and technology demonstrating positive outcomes in the clinical research of prima-
ry teeth with deep caries. However, due to the limited quality of related studies, DPC has not been widely recommended
for the treatment of primary teeth with carious pulp exposure, and its widespread use needs further support by more high
-quality evidence-based medical research. The success rate of DPC in primary teeth is influenced by factors including
pulp status, clinical operations (such as isolation and caries removal), pulp capping material, cavity type, tooth position,

coronal sealing, and dental fear. In clinical operation, dentists should accurately assess pulp status and minimize bacte-
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rial contamination. Mineral trioxide aggregate (MTA) is a DPC agent with relatively sufficient evidence and good thera-
peutic effects, and the crown should be tightly sealed after pulp capping. Additionally, the effects of novel biocompati-
ble materials such as iRoot BP Plus used in DPC of primary teeth, and the influence of other factors like hemostatic

methods on the prognosis of affected teeth, need further exploration.

[Key words] primary teeth; caries; pulp exposure; direct pulp capping; pulp capping material; mineral tri-
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J Prev Treat Stomatol Dis, 2024, 32(3): 229-234.

pulpotomy

[ Competing interests] The authors declare no competing interests.
This study was supported by the grants from National Key R&D Program of China (No. 2022YF(C2405900); General Sci-
entific Research Program of Education Department of Zhejiang Province (No. Y202147203).

TR AGE AN A0 92 5 | R 3L 2F 2 B 10 32 2t
P SR AR L, L 08 2 R R0 2F A Jo J5E R A
N BB ARG B, B AR B T A T B IR
SMITEE Gyl F B B i , S EURAE SO o IRy
FLA Wi R AT RE R A FLE A AT AE % )
B, X EESP LB Il S B e R L 3
KA REIRYT AL A BEIR T R R AR O B
DB AR FIAR AR T AR CFRER R A ) o B4 i b
A (direct pulp capping, DPC ) i i385 A= 97 1 V£ 44 8t
BB G T A RS AL A0 2 AR B A, LU
FEIF BB 1, o2 — i Al S M R R i R SR IT O
B0 ARSCIBRFL A B s BE R B AR G Im R 5T
A X P B A R B 35 IR SR IR YT AL
RGN R IATERR

1 IAFEESZEARERNIE

FLIF S BEI6T 1 22 A AR e dE Ry oF S
Fr 2 U0 58 BV A HE , T0 TR 08 1 7 D) ofe ek 7
HORAE A RETE S S HOINA KSR A R4 L
37 i e A 52 7 R L4 = B T B AR W o SR
20 R SR ) N A A 2 AL T AR A
A )3 PR AR i 7R AT i S T AR T R
SFA AN, U5 S8 A SF AR O 8, DAIK B
IR AR, A A RETE R BB FE F
HE LW AATI BN S 1607 1 5 5 BB 7L 2 B9 B b
e, SR BIG YT 7 ik R BR O AR A1 8L, S B
PR G5 Fa 58 BEVE R , 22 08 2 1 B85 2 10 42 s
WO ST o LA i A AR B D) W AR B
TR, Ty Ry 55 AR ], ELAS— 75 24 s T
BOEBE" . A BEYLX IKER X FL T B AR
5 25 B O W7 AR (97 R AT H A, 25 R R S Y
WA i 2 2 i B 2 MR S IR A AR PAT B ) DXL

L= R

HR, 2 B8 AR N T 3L 28 F G 97 1Y il
WLAIE i A7 —E A, R SEIA D B A
2 b 4 i L ) 95 T 6 R A R E AL R A B
F18) ) YA T R A0 ) 78 S5 240 i 4 1 A B A A L, 3K
ZF N el S B OR IR T RCR A
Fx L # 2 B= 10 2% (International Association of Paedi-
atric Dentistry, IAPD )2021 “EF8 mi 42 1, HE TG B8 A
L T LA 16 DR R B RE TR T RO IESE A 2, T EUAR
1085 5 = AL 1) BE R AK (mineral trioxide aggre-
gate, MTA) Al FAMA al R PR SR SR EL A 0 B iR
SERETRIT o SR, AN [R] Y 155 400 2 8 o E | R AL
R/INFIAE A5 PR 21 AT e S0 905 A R 4 A 2 O R
i PR AR R R 3 PR 22 e, TS e IR T R S
patifE Y, JEE L BE P23 (American Associ-
ation of Pediatric Dentistry , AAPD ) 7E 2021 4 19 B 387
Ji A T 0 A R P T 2 46 A T A
11 EEEBE AL R AR/ (< 1 mm) FLA, B4 2
SIS R R, TCR i K A R AR AE , TG
PR N MRS R SR B AR 43 S 52 D K CfE 2 iR
PSRRI, AR Z I R 5E 45 R 2
7N FLIF A S AR T R R R, (B G T
HEAT T AR AR AR RS AL < 1 mm
A IS AER R 128 T304 T B R AT 4
AR ZR B, BRD TR B AR 13 ik
PR AR 8 A IR N — 3

2 A TFEHEZWAMIEKRTR

FLA RIE IR YT B9 F A2 T BRI PRAE IR , 1 £
FAEWR AT IE W AT DIRE . X T IO n =42
Bl RATAR ARAE SR 2 R B B BB LT, i PR
WORBCE BEVIW AR T RS AR S R T



b

ARE&EmMmBAE 202438 $H3R% H3H

Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2024, Vol.32 No.3  http://www.kqjbfz.com + 231 -

22T N R R 7T S N (S S e P € S i e B N 4
IREEAET 232 B R RWEE T 9z 4 F
BE DR AF IR 97 FH G 2 G2 PRV 1 < RO i 5
W, 4 55 BE R 1Y 2 4F Bl U5 B2 323K 88.8% , W =y
T A REVIWT A (82.6%) , {0 HRTHT & )7 M T )5 #
P 4518 1 TG 7 R UE B 2 A S He Y ARk £
TOUER X LA B TR BE R 0 I PRI 5% A L7 s At
THFUEEE 2= EHE o 2019 4F: Dimitraki %5 19 i AL X
W 56 25 R 7, 5 FF) MTA X 97 50 % i LI A 47
BB ST BRI G | 3 4F BT I R S A%
NI TC 3 25 R, PR N AE RS 4R A N IR
P ETEE T, 4% 5 6 AR P AR A 88 B A% 00 2L B8 2F |
A EEIRYT IR R, . 2022 4F Canoglu %5 Y BEHL X R
G565 118 A9 neg & T A% 465 L 85 28 17 & AR A 55 5 MTA
HAERREAR S AW ARFIHIBYT , 2 4R BE U VLSS I
IR B 548 5 AR 2 28 43 0 35 B T 94.1% Hl
88.9% ., 2022 4 Chatzidimitriou 25 ) Aif BE P I PR
IR 25 A N 5 A P bR S S5 AR, X
TCAE IR 1 R TG 5 1 LS F A7 L 4 5 R JE — ]
FEZRIT Ik

AR BRI FHE TS —EmER
BE T, B X8 1E 5 A A o A T A BT 20 R /)N 5 4 AL
AIAT B SR AR, (H A AR YT ROCRAR T 4
L™ A% 1912 W A 1 R DA F S Ak T RT3 8 RE R
B TEIRIT i AR b S A T TS e IR 280 ik
P TEHER . EARE RN, BRI T AL B
= BE R ) 1R BT G R O R e b, AR AN AR
e EERE BEVIRT R LA B R ES, REHE
PEAN A FEIA R L7 O A (R TE 5 27 IE 4 T 1 7
PREAR T A 23 W 3L 14 55 R 0 N R
TSR AHEREXT RS 1~2 4F PR AR B 15 9% 10 L
FHATIXFIGTT , BT SAAER A F L AT
] B

3 FATEESHEATINZMEER
3.1 e RBAERTHIRE

FLA BRI BEAWRCR Z 267 S PR
B VA M AFRAE R IR YT R AR
S Bl A B v AR SRR B RO R T R R AR
TR A o 75 2% W o 108 5 R P e #0255 , B
07 DRI F8 28 IR 53 1) D00 BE A8 DR 4 21 26 v, O (R
Bt 1 A A 1) S 3 KA OF A T, I 4 R BT
FE O REIG T S HEAE AL A AR BUE B, TR A7 A BT
TS BRI AR R 2 U 1 T I A A R

BB 11 55 A XU (RIS PR B8 A v 28 6 2 R AT I Tk
SE 4kt G, A R B T AR N JR R AT LA R
BEIRIT o /N0 25 3k 5 L) L 1) 16 IR A 480 okt
B B B Mol R B AL, LA e KB EE DD 4 B X
TS G, JS U 5 A R L A 0 B PR AR
i

6T TS R BE AL I Y R | R 2 B i) A it
Bihb & B 55 R IPAL A SRR AR T 2 B
W I A, TR G R A AL I R HOE A, i S BE R S
BELH 2 e ok, 4 FL T E A S IR YT )
R EER R Z 0 A P KR Bk 1
BE AL R H 0 1k i 5 35 A BF ST SR W T A B R
TKHRER % FE #2BE A 2 min J5 oK 1E 1M 55 R E
3 min J5 A 1R MM AFL A, B S BEIR T R R 2
BEAE . — T BEAIL X IR 56 245 R s i 55 s A
BRI 0.5% K EEREN 2% A C 2 5 0.1% 175 2
WE XL ER R £ SF BRI AR BRI, Al AR AR AR B
ER KRR ER A IR YT ORI TR
B 5 0 PP AR (W0 1% ~ 5% R &R whisk , I
U TR BB AR BR R T EEBEAL 1 ~ 2 min, IJHUAR
BAF AT RO ™
32 EZBEA

WF 5T 2200, 16 2F 15 3 26 B R 0 3 O 5 55
BEA R R B, RS A by 4 A i 55 S
)z B TGRSR AR IR T T R B X 2L A
B2 35 R 0 I PR A 7 8 SRR S 1 S X R
B, ] 4 % MTA ' Biodentin ' . #7142 Z 18 4 1 71
3Mix-MP" 855 B4 B IR T RCR VEAN o FE KGR
2 AF M BE U T, Dycal £ S 35 8 51 1 S 44 B 2 2%
H70% ~ 100% , 585 A (0 5 BB BRI > o SR
M, SUCE S 1R A 35 8 390 14 4 7 5047 2 31 i &€
A VN Y B ERE AR, A RE S AR
AR A Sy g R BE R ARAE IR BE N AR I
W, T B A A SR 50 e L AROUR 25 A A 1, T 5 i 77
Vs i AN AR T S8R RN

T HE A T AR I A I ] T e R AR R
IR 3R KU, Sk 3 4 v 3L 2 T B AR A IR 9T 1Y )
R AR, MTA B 32 8 A H &R A5 T AR 1Y
6 E B BN I IR SR AR AE IR T Y &
HEALRE > R 508 BURERR 57K 17T (Protooth ) i FH
F A H BRI SR TR MTA 1R R X 1]
WBE, & B AR 5 MTA 353 09 &8 iy 2
MTA B A RAFH A A2 A s 8 i &
(R RE ) BB, 4R A i /N TR s U A 2 AR S



b

ABE&MmPIE 202438 H32% £3H
+ 232+ Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2024, Vol.32 No.3 http://www.kqjbfz.com

Bryml etk , HRA — & Pt PERE , v] B
IF RS g XU, AT MTA [ 46 )5 1 3 A 1 g
T2 E A, ML . (HMTA 2K HBIES
IR AR}, AR BRSO &, TE ik 58 A RIE
By —¥E, BEE T A, B R A B 50 =4 ik
TR AR AR A B RE MR S I, BRI T
MTA TN R R iz i

iRoot BP Plus & Hi i iR =45 S fb B . T4 Ak
TR REPR A BRI  RN SEURE ZH B Y BT
DA W) B B MR, AT S 2 5 20 M3 B 531k e Rl
TP T B B B, B MTA A= W A 2581 e ™ Ak fig
JIHEAER", iRoot BP Plus i 7K J5 & A2 7K & | i, AT
KA, AR 3E 28 A RS 58 L b RE R AR AR
FAR AR A BELSRF0), 240 i s P T /N o 6,
IR S IR B A W R PUE T A,
iRoot BP Plus i 42 S 5§ P RCR B, HLAE R VE 35
BN R RR UL T MTA , BB I, 558 7 A 11
PRI FH o ] GREF I PR R R A A 1, SR
1M, iRoot BP Plus 55 A A= W) G PE A BHEFL A H 4%
i BEA T A REE— 2D 5E . B TS R
B D7 ¥ S B A [R) 8, H A TG L B8 IE =
SR IR AT ART B4 o 6 0 7R DR A7 3L A F 6T
Ty O TR
3.3 RARFAL

i A0 A0 R A I 3] X B T S
BEAR BRI ROCR , AR R I T 2R R e 26
T S ) , G F AR A, B i ik
BE AN 5 55 B AR BN MER |, BHT TR
B RAF B RO ATRERE TR B A AL
HESBEIRIT Im RIS R AT 1 2RI AL S
g ), TIHERR T I ARR AR F T (HAL A /A I
RIS , LA HAE SRR 5 A RE VT A 1L,
FHFIRYT TSI 28 28 10 26 W28 0 ey, T 7 11 2800 i
TR R R TE R E 25 Bt R E
RN 2L A B 2% 55 BE AR TT 800 5 ATy A ek — 2P
W5

AW FEIE AR R E F B SREAR R S
AL TG TEFL A W R A 5 b A Sl 45
R H A — e I R W L B SRR A
JPROR S A —E A, A4 R B
RLEFLEF SE B A ML, TS
WAL AR LG, B S BRI T I R (A a2
R IE MG 255 LGt 2 L AR
3 HAH R 4518 AR 8 — LB A 5 v 2k R A

KL I, AR R FLF B SR AR YT AL
SR R 2R 5 2 e o A I S A
34 A#A

i DL b8 K R 2R A1, H i — S0 0 AT
AR 9% (1) ek T 3 P AR 3L F T BE R AR IR T TR
ZAER, RIS IR K B o) i SE AR T Y . A
K, HIEEREAR 5 AU ARA L, IR T2
FAREA L, AT LIATR RG Fe 35T, TCT5 17 4 S T e %
5, R R TR LE KX G F B2 8 2 1w
K RGEMEIEM I R 6 T4 ik
FRERIT IR W ELA, & JE TS L BB R K
PR T R, e A AR ) 2 AR
hEZ RSP AR N R 2 —A fRiE— 2
W
35 JLE FAREE

FRHEARAE 32k AR L ) F AR
AT AR AR LIG IR, AT AR R 7 T i o B
SRR IE 5 ~ 12 % L3 B EE 1) o R
9 11.59% ", i 26 g LB A0 ) T 43R s R 457597
FEOW G I KR IT 2 424k, I iE AR AR B
P AEMENEA . L A PHEEE 53 2209 1 5
TR K -6 R % D0, 1 o] 6 AR OL R B W A 3
J e AN R B R B AR A AT R )
Wi A S A A, FE R B R AR 2 TS R A —
SEARH A AT 980 4 BHRARAE 19 & 4, I IGZIR
7 AR JLEE A I DR S e v oA — 8 R R
SCo BRI, B AT OC TR A R AR T AU I IR
WA W TR T AR T7 B LHERR > . A
5T XF Frankl P43 b A0 X B & 58 58 4 & 19 L
TTFLA HEEBEIG YT, 45 R Won LA BL A FE B
SR LA SR R I i S s e R R 2 —
I, JLEE 2F BHEARAE LA 16 86 AR AF 1R )T B 7
SRR, UL T BHE L X B R R TS 1 52
Wil 1 i — 25T

4 4 iE

A% 3t A I — ] (I I PR % 1) L 2F 5
PRAFIG T 7 18, T R JOL P IOz 7™ A6 42 ol 3 97 T o
L2 T MR OE T A S D IR, 250 o5 i Ak
Ui F BRI/ (< T mm) BEBEFLAFLA . W 3K
AN T 2 9 A A SRR AR A s AR R S R 5
Beoe B, WAL e % AR bR T o FLoF B
e B A I PR 45 11 I 0L 78 0 Rl B, o S A 1 75 e, 7
F U 5 S B AL ] 1B S e M oF A S A R
B P T Ak i EAT S BEERAE  BE S AT M T B



b

AREEmmkiie 2024538 £32% $3H
Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2024, Vol.32 No.3  http://www.kqgjbfz.com - 233 -

Mo HHT, MTA ISR 7873 G697 ROCR R4
AT ER BEFLF A R S B —E Y
JRBRPE . A H T 280 PROFSE A 5L
B AR R IR BRAELT R, AR ST SEATS AR AR T 15 57 I
PR R e BT R ST O D B TR 2R T T T
B89 T2 i R P ATS 5 2 B 22 AR IR 2 ik 4 ) 52
T o WM, PR R FOR B A YE M AR B,
N TFLA B SRR A RCR , LA S ki gy 2 L A8
SE YRR Lo B A A R 3R O A 2 U 1 52 R
e e — IR AIRTE

[ Author contributions] Yu JJ, Zhu JH collected the references and

wrote the article. Wu ZF conceptualized and reviewed the article. All

authors read and approved the final manuscript as submitted.

Sk

[1]  Igna A, Igna C, Miron MI, et al. Assessment of pulpal status in pri-
mary teeth following direct pulp capping in an experimental ca-
nine model[J]. Diagnostics, 2022, 12(8): 2022. doi: 10.3390/diag-
nostics12082022.

[2]  Canoglu E, Uysal S. Direct pulp capping of primary molars with
calcium hydroxide or MTA following hemorrhage control with dif-
ferent medicaments: randomized clinical trial[J]. Pediatr Dent,
2022, 44(3): 167-173.

3] HAeDEEY s LB EE R E R 2. JLA S RERNISYT

B[] FPAE O BE 2 2R, 2021, 56(9): 840-848. doi: 10.3760/
cma.j.cn112144-20210301-00095.

Society of Pediatric Dentistry, Chinese Stomatological Associa-
tion. Clinical guidelines for pulp therapies of primary teeth[J].
Chin J Stomatol,2021, 56(9): 840-848. doi: 10.3760/cma.j.cn112144
-20210301-00095.

[4]  Duncan HF, Galler KM, Tomson PL, et al. European Society of
Endodontology position statement: management of deep caries and
the exposed pulp[J]. Int Endod J, 2019, 52(7): 923 - 934. doi:
10.1111/iej.13080.

[S]  Cushley S, Duncan HF, Lappin MJ, et al. Efficacy of direct pulp
capping for management of cariously exposed pulps in permanent
teeth: a systematic review and meta-analysis[J]. Int Endod J, 2021,
54(4): 556-571. doi: 10.1111/iej.13449.

[6]  American Academy of Pediatric Dentistry. Pulp therapy for prima-
ry and immature permanent teeth. The Reference Manual of Pedi-
atric Dentistry[M]. 3rd ed. Chicago: American Academy of Pediat-
ric Dentistry, 2021: 399-407.

[7]  Sahin N, Saygili S, Akcay M. Clinical, radiographic, and histologi-
cal evaluation of three different pulp-capping materials in indirect
pulp treatment of primary teeth: a randomized clinical trial[J]. Clin
Oral Investig, 2021, 25(6): 3945-3955. doi: 10.1007/s00784-020-
03724-4.

[8]  Giraud T, Jeanneau C, Rombouts C, et al. Pulp capping materials
modulate the balance between inflammation and regeneration[]].
Dent Mater, 2019, 35(1): 24-35. doi: 10.1016/j.dental.2018.09.008.

[9]  Chatzidimitriou K, Vadiakas G, Koletsi D. Direct pulp capping in

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

asymptomatic carious primary molars using three different pulp
capping materials: a prospective clinical trial[J]. Eur Arch Paedi-
atr Dent, 2022, 23(5): 803-811. doi: 10.1007/s40368-022-00720-
y.

Dimitraki D, Papageorgiou SN, Kotsanos N. Direct pulp capping
versus pulpotomy with MTA for carious primary molars: a ran-
domised clinical trial[J]. Eur Arch Paediatr Dent, 2019, 20(5): 431
-440. doi: 10.1007/s40368-019-00419-7.

Sujlana A, Pannu PK. Direct pulp capping: a treatment option in
primary teeth? ?[J]. Pediatr Dent J, 2017, 27(1): 1-7. doi: 10.1016/
j-pdj.2016.10.001.

International Association of Paediatric Dentistry. Pulp therapy for
primary and young permanent teeth: foundational articles and con-
sensus recommendations, 2021[J]. http: //www.iapdworld.org/202112
pulp-therapy-for-primary-and-young-permanent-teeth.

Ali H, Raslan N. Direct pulp capping (DPC) in primary molars us-
ing (3Mix-MP) and the characteristics of the carious lesion as pre-
dictor factors for its success: a randomized controlled trial[J]. Eur
Arch Paediatr Dent, 2021, 22(4): 633-642. doi: 10.1007/s40368-
020-00600-3.

Vafaei A, Azima N, Erfanparast L, et al. Direct pulp capping of
primary molars using a novel fast-setting calcium silicate cement:
a randomized clinical trial with 12-month follow -up[J]. Biomater
Investig Dent, 2019, 6(1): 73 - 80. doi: 10.1080/26415275.2019.
1688662.

Gizani S, Seremidi K, Stratigaki E, et al. Vital pulp therapy in pri-
mary teeth with deep caries: an umbrella review[J]. Pediatr Dent,
2021, 43(6): 426-437.

Smail - Faugeron V, Glenny AM, Courson F, et al. Pulp treatment
for extensive decay in primary teeth[J]. Cochrane Database Syst
Rev, 2018, 5(5): CD003220. doi: 10.1002/14651858.CD003220.
pub3.

Fuks AB. Vital pulp therapy with new materials for primary teeth:
new directions and treatment perspectives|J]. J Endod, 2008, 34
(Suppl 7 ): S18-S24. doi: 10.1016/j.joen.2008.02.031.

Liberman J, Franzon R, Guimardes LF, et al. Survival of compos-
ite restorations after selective or total caries removal in primary
teeth and predictors of failures: a 36 - months randomized con-
trolled trial[J]. J Dent, 2020, 93: 103268. doi: 10.1016/j.
jdent.2019.103268.

TEAR . FLA 00 KRR IR A9TR 7)) AR s BE2A 2Rk,
2019, 54(5): 356-359. doi: 10.3760/cma.j.issn.1002-0098.2019.05.
012.

Wang J. Treatment of decayed primary teeth with vital and non-vi-
tal pulp conditions[J]. Chin J Stomatol, 2019, 54(5): 356-359. doi:
10.3760/cma.].issn.1002-0098.2019.05.012.

Islam R, Islam MRR, Tanaka T, et al. Direct pulp capping proce-
dures - Evidence and practice[J]. Jpn Dent Sci Rev, 2023, 59: 48-
61. doi: 10.1016/j.jdsr.2023.02.002.

Tiiziiner T, Alacam A, Altunbas DA, et al. Clinical and radiograph-
ic outcomes of direct pulp capping therapy in primary molar teeth

following haemostasis with various antiseptics: a randomised con-



- 234 -

b

AR EFRAE 202438 $£32% HE3H

Journal of Prevention and Treatment for Stomatological Diseases, Mar. 2024, Vol.32 No.3 http://www.kqjbfz.com

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

trolled trial[J]. Eur J Paediatr Dent, 2012, 13(4): 289-292.

Fuks AB, Moskovitz M, Tickotsky N. Contemporary endodontics
for children and adolescents[M]. Cham, Switzerland: Springer,
2023: 187-200.

ElSebaai A, Wahba AH, Grawish ME, et al. Calcium hydroxide
paste, mineral trioxide aggregate, and formocresol as direct pulp
capping agents in primary molars: a randomized controlled clini-
cal trial[J]. Pediatr Dent, 2022, 44(6): 411-417.

Garrocho-Rangel A, Esparza-Villalpando V, Pozos-Guillen A. Out-
comes of direct pulp capping in vital primary teeth with cariously
and non-cariously exposed pulp: a systematic review[J]. Int J Pae-
diatr Dent, 2020, 30(5): 536-546. doi: 10.1111/ipd.12633.
Morotomi T, Washio A, Kitamura C. Current and future options for
dental pulp therapy[J]. Jpn Dent Sci Rev, 2019, 55(1): 5-11. doi:
10.1016/j.jdsr.2018.09.001.

Machado MAAM, Stafuzza TC, Vitor LLR, et al. Pulp repair re-
sponse after the use of a dentin - pulp biostimulation membrane
(BBio) in primary teeth: study protocol for a randomized clinical
trial[J]. Trials, 2020, 21(1): 874. doi: 10.1186/s13063-020-04785-
2.

Liu M, He L, Wang H, et al. Comparison of in vitro biocompatibili-
ty and antibacterial activity of two calcium silicate-based materials
[J]. J Mater Sci Mater Med, 2021, 32(5): 52. doi: 10.1007/s10856-
021-06523-9.

Santos JM, Marques JA, Diogo P, et al. Influence of preoperative
pulp inflammation in the outcome of full pulpotomy using a dog
model[J]. J Endod, 2021, 47(9): 1417 - 1426. doi: 10.1016/j.jo-
en.2021.06.018.

Uesrichai N, Nirunsittirat A, Chuveera P, et al. Partial pulpotomy
with two bioactive cements in permanent teeth of 6- to 18-year-old
patients with signs and symptoms indicative of irreversible pulpi-
tis: a noninferiority randomized controlled trial[J]. Int Endod J,
2019, 52(6): 749-759. doi: 10.1111/iej.13071.

Mahgoub N, Alqadasi B, Aldhorae K, et al. Comparison between
iRoot BP plus (EndoSequence root repair material) and mineral tri-
oxide aggregate as pulp-capping agents: a systematic review[J]. J
Int Soc Prev Community Dent, 2019, 9(6): 542-552. doi: 10.4103/
jisped. JISPCD_249_19.

XUBRL, EHE, XA, 55 UV 2 D5 % 61 T A= W P e b
B HE B AR B I RIT ROWGE()]. e R B2 2 443K, 2020,
55(12): 945-951. doi: 10.3760/cma.j.cn112144-20200327-00173.
Liu SY, Gong WY, Liu MQ, et al. Clinical efficacy observation of
direct pulp capping using iRoot BP Plus therapy in mature perma-
nent teeth with carious pulp exposure[J]. Chin J Stomatol, 2020, 55
(12): 945-951. doi: 10.3760/cma.j.cn112144-20200327-00173.
BEULT, J5 A, R, %5 iRoot BP Plus 5 MTA 1 I U5
P 8 1 LRVIE O L i BE AR RO OR LU, 1R BT I,
2023, 31(06): 420-425. doi: 10.12016/j.issn.2096 - 1456.2023.06.
006.

Cai GA, Lu JJ, Liang YE, et al. Comparison of the effect of iRoot
BP Plus and MTA on direct pulp capping of carious pulp exposed

mature permanent teeth[J]. J PrevIreat Stomatol Dis, 2023, 31

[33]

[34]

[35]

[36]

[37]

[38]

(391

[40]

[41]

(42]

(06): 420-425. doi: 10.12016/j.issn.2096-1456.2023.06.006.
Sharma V, Nawal RR, Augustine J, et al. Evaluation of endose-
quence root repair material and endocem MTA as direct pulp cap-
ping agents: an in vivo study[J]. Aust Endod J, 2022, 48(2): 251-
257. doi: 10.1111/aej.12542.

Kulkarni P, Tiwari S, Agrawal N, et al. Clinical outcome of direct
pulp therapy in primary teeth: a systematic review and meta-analy-
sis[J]. J Indian Soc Pedod Prev Dent, 2022, 40(2): 105-111. doi:
10.4103/jisppd.jisppd_210_22.

Cho SY, Seo DG, Lee SJ, et al. Prognostic factors for clinical out-
comes according to time after direct pulp capping[J]. J Endod,
2013, 39(3): 327-331. doi: 10.1016/j.joen.2012.11.034.

Llena C, Hernandez M, Melo M, et al. Follow-up of patients sub-
jected to direct and indirect pulp capping of young permanent
teeth. A retrospective study[J]. Clin Exp Dent Res, 2021, 7(4): 429
-435. doi: 10.1002/cre2.362.

Wassel M, Hamdy D, Elghazawy R. Evaluation of four vital pulp
therapies for primary molars using a dual-cured tricalcium silicate
(TheraCal PT): one-year results of a non-randomized clinical trial
[J]. J Clin Pediatr Dent, 2023, 47(2): 10 - 22. doi: 10.22514/
jocpd.2023.004.

Duggal M, Gizani S, Albadri S, et al. Best clinical practice guid-
ance for treating deep carious lesions in primary teeth: an EAPD
policy document[J]. Eur Arch Paediatr Dent, 2022, 23(5): 659 -
666. doi: 10.1007/s40368-022-00718-6.

Innes NPT, Ricketts D, Chong LY, et al. Preformed crowns for de-
cayed primary molar teeth[J]. Cochrane Database Syst Rev, 2015,
2015(12): CD005512. doi: 10.1002/14651858.CD005512.pub3.
Caleza-Jiménez C, Del Mar Lépez-de Francisco M*, Mendoza-Men-
doza A, et al. Relationship between children’ s lifestyle and fear
during dental visits: a cross-sectional study[J]. Children, 2022, 10
(1): 26. doi: 10.3390/children10010026.

Gao S, Lu J, Li P, et al. Prevalence and risk factors of children’s
dental anxiety in China: a longitudinal study[J]. BMJ Open, 2021,
11(4): e043647. doi: 10.1136/bmjopen-2020-043647.

Xiang B, Wong HM, Perfecto AP, et al. The association of socio-
economic slatus, dental anxiety, and behavioral and clinical vari-
ables with adolescents” oral health -related quality of life[J]. Qual
Life Res, 2020, 29(9): 2455 - 2464. doi: 10.1007/s11136 - 020 -
02504-7.

(4R3E  3KHE)

Open Access

This article is licensed under a Creative Commons
Attribution 4.0 International License.
Copyright © 2024 by Editorial Department of Journal of

Prevention and Treatment for Stomatological Diseases



