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Abstract

Vital Pulp Therapy (VPT) is a treatment method aimed at preserving all or part of the healthy dental
pulp tissue, maintaining the vitality and physiological functions of the pulp. In recent years, it has
become a research hotspot in the field of endodontics. Its application has gradually expanded from
traditional deep caries and reversible pulpitis in young permanent teeth to the treatment of irre-
versible pulpitis in some mature permanent teeth. Young permanent teeth have a stronger poten-
tial for repair and regeneration due to the open root canals, rich blood supply, and high content of
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dental pulp stem cells, allowing for continued root development. While mature permanent teeth
can also achieve satisfactory results under conditions of good infection control and limited inflam-
mation. This article systematically reviews the biological basis, main procedures, material research
progress, efficacy evaluation indicators, and key factors affecting prognosis of endodontic vital pulp
therapy for permanent teeth. It also analyzes these based on recent experimental studies and clini-
cal data, focusing on issues such as precise diagnosis of pulp inflammation and long-term efficacy
assessment, with the aim of providing theoretical references for clinical precise decision-making
and subsequent research directions.
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1. 515

FHEHREA W E TS Btk 3 BifiiE = SOF A BUY 57 RIS AT ERIER . 1%
G BRI SN, — BORAEANTT 1M 5 B8 26 R REAT Y697 (Root Canal Treatment, RCT). #R1fj, RCT
Ja AW TR EF I E RS IR Re, BUFRELNK. W, bidrae /i v, TR
W AR K B 56 IR AR JC AR 1]

AR, BN T #E A SBE R ITIRKABRN, PLRAEYREWM B Z N, VPT EHi%
FIE AN - 2019 HE KR 5899 2% 2= (European Society of Endodontology, ESE) 2 2021 43 [F 7§55 2% 2> (Amer-
ican Association of Endodontists, AAE)FH 4K 15 52 | VPT FE TR il 22 350 70 AN v 1 VE 388 28 95 ) R AL [ 2] [3]
2022 4, Duncan RZFEA | VPT MHLIR S AKI M, 2887« DARERIT A0 17 “ DU E
TRAF N R BRI E AR [4]. ACBELRIES VPT K FEIR

2. VPT B M R
2.1. FEERVIE S ERE

T — P E S M P BT YEAH M B R 53 A0 R 78 BT T A B R AA 45 2 A 2R, B R R BT
FUEEEETT. A RESZ BIEEIRYE . HUBPE B S 40407 RS, e o il i e 2 PR 2 6 T i e o0 2 R R
FARTBTAIML, & RE PR W AR, TSN AR [5]. AN, B AR i 4 R 2R A A
M, B S TR . SRR 2 S e AR EBE T, TN B ARG P 6 T-41 Y (Dental Pulp Stem Cells,
DPSCs) FIHR 4 F. 3k T4 ffi(Stem Cells from the Apical Papilla, SCAPs) ] #% % TR HHEHH AL AT
ATAMFEAAR, HE WA AR . WS B A AT, SEILA R AR 6]

X FR 52 B Z B AEYEYE S T R 3 R o AL it s I AR A A2 K R F--B1 (Transforming
Growth Factor-f1, TGF-p1). ‘B £ 7 & 4225 F(Bone Morphogenetic Protein, BMP) & A= K K1+,  7E4F & il ¥4
AT 40 AR BT R 5 S R AS TR XSS TRURIE 5 20 T RS RIS 2 BE4E ML ) 2 i S S Rk,
HET € W15 5 e 1) BT A R4 MUFE G AL, FEB B S A AR AR R 7] [8]. WHIT RN, FERRES M
IR TR 25— R T 8 T A4 29 AR DGk IR n F AR 5 E 1% 25 1 (Dentin Sialophosphoprotein, DSPP).
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Bl 1% % R B (A lkaline Phosphatase, ALP) 3 1A, f&#EH L4517 IR NIRRT S HIUE St 77
TR 9].

22. FRETFERBETFNER

ARFFXE T ILE . FOE BAREF ALK ) DPSCs HMEE 2, KIEFA NI IE R 5,
RAARE DPSCs W& I F[10]. SFRAEA FRHARK T M, RRILEWINCRITS, mAESE, il
ML TS R, W ERE 98, BRI

JRAAEF AR E 7E e R, MG A IR, 2 BEALEL b 4 73 el 1M 21 48 2y 19
BRI . SR10, £ JERIR . AL H RUFRORTSE T, BRAES A BED R — € E a7,
X9 VPT FE E S P N BR A 1 S SE R A Ak Afw 1]

3. VPT HIEZEARR
3.1. [E#EEHMA (Indirect Pulp Capping, IPC)

M TEREEI B R B BB BT . Aok, BV RSB TS e L. AT
SKAEUTBE IO BEEE OR B D BT AT, iR, PR S EWIS R RL, DR BT B B 5 A 5
FAEPR B GER LI L . M RIE(12]. RGP EIR, S8 RWAHL, Wefert 28 825 K
WE, HANE A G A BAER S T R, IRk Bk 5 A ORI A B RTINS, R 38 naze 3 2R e
IR, CSCONTREEIR T HERE TR [13].

3.2. HEEHEAR(Direct Pulp Capping, DPC)

W T UL B S IRV FR B . FR A LN <1 mm) B P BERAE SR IR o K s AR B i TR
BEEIIH, HSFARBULR. H RS-

3.3. BB FEEYIMRAR (Partial Pulpotomy, PP)

LEREEREIL T H 2 1~2 mm M RIEFREHL, R RERETRE, B G E, M Cvek
PIBEAR . ARG T IMA BBENFERIE S . W7 SOTEREVTIESE, Mo R BGRB8 F AT 580 F i
DI AR IR 018 90% LA b, H-5 FE#Ee A R SZfEfL /N BB, SBREREF TR KB E
e 110147,

3.4. EREYIETAR (Coronal Pulpotomy, CP)

LR E AT BE, ORISR, K Sn AR R TR AR R BE A G b, BT SO
SO BEEARBE AR R o TR, TERE VIR A DUN T8 R8T TN T R E 2 AN RT3
PEABER, MBS T —EMEE K. 2018 £F Taha 35XF 64 14 AT 2kl 2 i RAAAE AR 1 B IE
BEATTREBEVIWTARIGYT, 6 D HImRMEEAR 2 I F )y 98.4% [15]. WA FTREREVINTA S RCT FLAL,
B et B V) W AR A G g i TR AT DU L TSR R, HR T RCR S RCT BB 257, JIf Hd BE V)i
ARIEAT A A B 245 45 P s R T I IRV A O 55 SR e BE VI AR AT BN RCT 1A [ 16]

4. VPT tHXHHERE

d BT TERE RN VPT MORMIHEZ AR, HAHGERIN BA R A AL JUm ik K dsf Ak,
PR Rt BRI AR FOR . WA 1.
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Table 1. Comparison of VPT-related materials

5= 1. VPT HX#HRIEEER

HAAES

MTA

Biodentine

iRoot BP Plus

P

B

AR PURTESE . i
R T 5 3R19

Dy BAMEZE . DK
SREEAR. KT R E
A

AEIRRNE B
AN A AR T e
N

B I R L A TR
A BF RS Y
UERERL 2

MR
MTA, [F] R &t 5
Peo WLk gE LT
AR £ R B

A T T A AR

GET

GEt7/L Ry i SN N
e, HPAEL. A&
(ENRNAfis

PG ARG MR
TP A — R M 5E

W VPT NGB IRAEIEIT, MTA AW M=% EEY.

4.1. S ELEE

SRR 55 S BRI REFT R NI, LSRR oM SRR AU e 1. 4R
HAFAE R BV . 5 e BRI AL SGT TR FFTGR F AR & % R MR R BRI, Tt A%
SLIEARE BB, S SRR T 2 B ] T (17 (18]

4.2. TEBREGAMRL

4.2.1. FP=S B AP (Mineral Trioxide Aggregate, MTA)

WAEK, MTA BRI AL, B JUwth. SRoKERE & FREH LR REE T, B
WA BEVI W e BEAT R “BhRifE” [19]. BEFEIESE, MTA Brids ST 0 A B A S A 15 B 25
Boeg . ST, HAERR B SO R N TR [20] . L BEE SO AN TG L 3R AR MR R T e SO
A 217,

4.2.2. Biodentine

PARERR =45 9 F Ry, HUMGR RO A, nIE N AR k. fE B A pe B
MTA FH 2, [F) I LA e ] I () SE AT [22] A 5 R ECF AR AR [ 23180 3 SLH T BRE ANl S S B 48
R EE IR ARIGTT, ARJE 12 N H RIDRAEE S 87% [24].

4.2.3. iRoot BP Plus

iRoot BP Plus #& —KTUR G I ERAEIM R EL, B O FERERRES . Sbes . U, BEIRI S,
] Ao Pof A B FR BB K A AN SRS AR 0250 AR TIE, FAT REFRAEWARENE . BT i e, Al
HER A AH T R ) ek S AR T A, HLST &R T MTA [26]-[28].

43. RO TIREE4E A5 H

ARG BEM B 2 A1, & /MR 2145 % [ (Platelet-Rich Fibrin, PRF){F A—Fh B 4 LMK 44,
BEZMAERKE T, S AET REVIBA T A S S 9T R PRE A B TR $E2H 2@ 5(29].
bRy, BT Ao T AT R A SR S B 2 TR, 1 RO U R R VR 78 7 1)
NS TR R - T A A A IR A BT A 30
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5. TR SRHMER
5.1. TriFHidass

VPT 7 AN LGS Sl R 5 SR 2R bR I o I PR 5 B A T B RO OO A TG
LATSH A BEIE TR SN, 75 R A T T 1B R AR RAB A A B AT RE S 2 R 70 )
HEME . RAR S 1 EEARAH HRR B IEH A IR MR AR R B @A AT AT
XHERIEA TS, ARG, R BT RARR A G RGO EZ RS . — Ao 24 1
5, 2 S LA R HBE s T A8 SR FL ST R 4].

5.2. lEMERNXEBEE

5.2.1. FREAAERSHIF o

A S W7 24 B8 SRE RS BE 2 VR IT A% O, tH MATIR R IHE AL BEFER YT, ImIKIZ W 52021
2 RIERE L Z ] A P EE B, IR E a2 W A oy 3 14 2 i 28 R AR 2F v, A S — o AR A R 3 1]
BRIk, G AR 0 285 VPAL 77 OB e R s o 2 B8 IV BRAR VA R () S RERR 54, a0 4 Ay
%-6 (Interleukin-6, IL-6). 40/ %-8 (Interleukin-8, IL-8). FJRIIASEIA T--a (Tumor Necrosis Factor-a,
TNF-a) J 5 71 & J& & 1 B§-9 (Matrix Metalloproteinase-9, MMP-9)25 117K, # A N AT e it 488 S REFE
BB ENZ W AR E32] .

5.2.2. ARt dn#=H)

AR LA 2 F0 W 2 B 2 RE RS I B G PR AB A o o 7 058 FH I U BR B Bl AR B Eh 7Kk e 5 8000 B Y
IR AF L, IBE IR A ERAE TS, PG RAFs A s s, WS RAEVE A, FHH BN
EYIBES AT RCT [3][11].

5.2.3. BRI 58 AT

¥ 5z [ B8 1 1 TG B R B ™ 5 1) i 3 P R B IE AR SR B IR . BRE K T e R . R R
B, WAEAARZESE VPT R B RFZ —[33],
524. BEFREFIRLABIEE

FEREBEERTVRARERNE, RFELOMAES. T TGS, WESELT REVEF[10]
[14]. (EWETFFR SN NT R E B BAS &S IE T7 I S8 K & [33] .
6. FEORSRE
6.1. FRERIERIIETHICHT

HErE = aee 0. HEW. LRSI S B L RIEREM W FB, SECEMNIEIEERME. Kk
B R IEADbREYRI . TR FEEARE ST EWHEEE S, B ESLH T BRSO HETEAE[31] [32].
6.2. KHIFTHLEREA B

HAEl VPT KT RGEE AT, IAEMAZETTARE 624 N, HERAEEHER. T
5 7RG B R 8 2 e W B S W SR R AR TR AL, MBS SRR . R T TR R I
RIEW RGN EE . FER) & T BETR MLk . AR B, FTRENRIE. IR RMARRE 4. Futth. 1BEEmM
BIRU K B A R E R IT Bk GELS R, WREERITHEE A B e

R RIX — BRI R A R, BT —IRTEM:. Z2hte. 22N FATSRREE . WFR TN
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52 VPT PEF B3, IHRIERETCH. FEe. F 0L, RIRE RAR LM [T 70 R BEAL, PR
R R B RER A — R LER e . R A BEVIRRVEE . b5, MRE
Lo ik AMER T %, VIR R WE T EEER, 1697 RS SONFFEEEU R e . ek
SEy MRRFIRAL . F ZMREVR ST B . REVI A S AT e EONAR)E 1. 3. 6 A 12 N H L BUEREEREYS
BFREE 5 A, SFAFRVFIRTIER A 10 50 VPR EIEE TR, RPRAITAR 52 45 5 N f AN FITEREL 7 4L A A
SEPNEHIE, MRRA RAIARHEA AT RBHOR . BFFIE AT Rl A2 @SR SR EE R AE IR E A, IR
A RAEAR S 8 H IR SR 2 S RO KD A P el sbRbnrEde . KT 2 oL it
FCo T HE— P B A [ e BRI ST RCR IR ORRRE R, ] 7 M U7 SR ) ) S B A SE T
FEHEUE MR «

6.3. BEEZNIGKREEL

BT T 20 M A0 A R 0 2 B AR BOR Ak T 3230 S R IR B B, Fezz et A RME A 2 ot
7 KA FLIRAIE[30].

KK, BEEFREED A IR ZWER 30 SO B AR S AR I, VPT F A
2 38 BEVE FE Y SEEAN AL RS HEACFIGROILE, B KRR B M R A7 8 B 11 5 F i R AR Th R .

7. 458

VPT &R AR T REIG /. dEF LR R A B DI REN BARIREGTT 7 ik, SFRIEF IR NE
RRE, MUY VPT BRI X R, DLSEHBUFRM KSR B SRR &y BAE R R4 &
E SR PR ITRTEE T » [ AT SRAS BN R 09T 20 B AN R A B R Bl fit 1 B ACIRE VR T IRk %
CARERR SR AE B BN AR A E VIS TEM R I R e, B2 3RTY 7RI IR . 5 Ja B iR 2F B 9E
RS T2 T AT T RO PR OGBE e, I AR HESD o B FAE BOR I IR R AL, (8 VPT [l RS HE.
FIEEITT AR -
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