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Comparison of the Effect of Concentrated Growth Factor and iRoot BP Plus in the
Treatment of Pulp Necrosis with Periapical Periodontitis of Young Permanent Teeth
XU Zhiyuan, SHI Bingzheng, YANG Lili, LI Cuimei
( Department of Stomatology, Cangzhou People's Hospital, Cangzhou 061000, Hebei, China )

Abstract: Objective To explore the effect of concentrated growth factor and iRoot BP Plus on the treatment of pulp necrosis
with periapical periodontitis in young permanent teeth. Methods Clinical data were collected from 98 patients (98 affected
teeth in total) with pulp necrosis and periapical periodontitis involving immature permanent teeth, who were treated at
Cangzhou People’s Hospital between December 2022 and January 2024, and were divided into iRoot BP Plus group (47
cases) and concentrated growth factor group (51 cases) according to treatment methods. Both groups of patients received
revascularization. The iRoot BP Plus group had the root canals covered with iRoot BP Plus, while the concentrated growth
factor group had concentrated growth factor gel particles delivered into the root canals. In both groups, the crowns were sealed
with composite resin. The clinical efficacy, root development, tooth color, pulp activity, eruption height, healing of periapical
lesions, masticatory efficiency and adverse reactions were compared between the two groups. Results Twelve months after
the operation, the treatment effective rates of the concentrated growth factor group and the iRoot BP Plus group were 88.24%
and 70.21% respectively. The treatment success rate of the concentrated growth factor group was higher than that of the
iRoot BP Plus group (P<<0.05). Twelve months after the operation, the increase ratios of root length and root canal wall
thickness, and the reduction ratio of the apical foramen diameter in the concentrated growth factor group were higher than
those in the iRoot BP Plus group (all P<<0.05). Twelve months after the operation, the volumes of periapical lesions and

CBCT-PAVI scores of both groups decreased (P<<0.05), while the bone density in the periapical lesion area, bite force
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and masticatory efficiency increased (P<<0.05). Moreover, the volumes of periapical lesions and CBCT PAVI scores in the

concentrated growth factor group were lower than those in the iRoot BP Plus group (P<<0.05), and the bone density in the

periapical lesion area, bite force and masticatory efficiency were higher than those in the iRoot BP Plus group (P<<0.05). There

were no significant differences in tooth color, pulp activity, eruption height and total incidence of adverse reactions between

the two groups (P>>0.05). Conclusion Concentrated growth factor has a higher effective rate in the treatment of pulp necrosis

with periapical periodontitis in young patients with permanent teeth, and has a better effect in promoting root development,

accelerating the healing of periapical lesions and improving masticatory efficiency.

Keywords: regeneration; dental pulp necrosis; periapical periodontitis; dental caries; concentrated growth factor; iRoot BP Plus

ERMEFARERE, HXMERLE, BH. S
REFEREFBCF R SUR S, 5T BERIE,
FRIEH KRG, [R5 A AT G E L R 1 A R AR ILIRA
R AMELG, BIERARAGAE . (EIRIT ERE T T HaRR
W, EEENRR AR RSB R FRRE. A
7 A RERGEALAR I A RAF R I 5 A A s EE A R
RIFGFRIEARFMRRFEEASE, MizEBEAERK -5 H
KAHARRAEK L E . AEYIEHE % iRoot BP Plusi
AP A AN, Tz N TIREBE SR FEME,
XN %P s, iRoot BP PlusH T HAEAKKRE
S8 IR AR 8 9% 5 2 0 4 16 10 i R 7 v AT S B A A O AL
FA, (HEE sk RS T M. R AEKE TR T
HHAEME, kB BERMAL, EYARZ M & B 53k
2, WFIC R R & L /INAR A 4 2R R I B AR A
L kA K R T F AR R 2 I AT R AR 4k
RE™. ARG EKE T MiRoot BP Plusyayy
SERRE I BB T BEIR AU AR AR AR B 2 I S R IR AT L i, L
B

1 BRFAEE

L1 — okl BB 2022412 H -20244F 1 H{E M T
N IR PR A2 98BIl 1 o F RER AL AR SR A 48 23 (1l
PRERE, SLOSEE A . $LIIAIT AR 4 A iRoot BP Plus
H AT FRgEERKE T4 (5141) o iRoot BP Plusé:
Fo6fl, 21, HER6~13%, FH (9.39+1.64) %,
TRIREAEIMEG2TH] . EEY2061, R EEARAE K156, 12
PEARR A 963245 WRARA IR T4 28], L23fl; ‘Eifk
T~14%, F¥) (9.54+1.72) %, JEHEBIHEIMG29%1. 8
wioof, Horp 2R K166, ETERRAS R #3581, Pl
BE AL, ZEREGITEE S (P>0.05) o AHF
AWM TN REFACHEZ R & F @ .

L1.1 gAkRfE: OFF S QLEDBEEY) PEgE s F
BERAUR S Wb e, fEA 2o R % @XLH &
TR RFEAWE, HAE>2mm OFR6~14%; @F
WA WAL TR MARREM; OB IXKIEIT: OIFK
R TERE

11,2 HEBRARME: O ARG AR, 775 ™ 5 35 0 1%
i BEIMTHAERERS; @A OEAKEEIR; @& LY

PRSI . E S g% MR R MR R SR @ g &
FEM.

1.2 WWITJ0E: TR BE SR s @R, RMG
WIER . TR, AT R, MRE R CHIETRN
AP KRR S, TR AR TIRED o A=
PUERWIRIRE 2y, A Hme CeiEZlla R
AN, EZiEFH23022357, FA%0.29) « MRAVE (WHER
SEPIINERHIZS) . E25HE 7144025030, MA&0.25¢) . K
W R Rk AR AR AR, B Z4#EH20123310, #
¥50mg) , FCbbl @1 @1, FMBeimsss S ARE, WREn
B H O /MEER, 34 mmIEE BT OK 1 IVT B B,
BFARRILE, 1SRN, EE LR ERIE AR
IR FRAERER], RS ET, LKkREH, RAX
AN AR IR K e, TERE WO AR TR, MG
PR B OR A il A = A B A T 7492 mn
Jo b, A My . iRoot BP PlusZHF{iRoot BP Plus
B, FAEAWME™ER T REEKETH G
AR IR T £, SRR A SNEER K M9 ml T TC R EPE
BL A B M s R, I B R ) ik i AR R T
s, YIEIN2 mm X 2 mmAORE £ 1 2 I 3R v e AR
A4 U2 I VR A7 A A DR B JI Aot FH 8 I s % ik N AR
B, ERAE BT 2 nmib, H ARG
ﬁaﬁﬁhg\a\w\m\%¢ﬁﬁﬁﬁﬁ,Kﬁmﬁo
1.3 J7achlsEdidE: RIF124 B A e )7 2%
BETLHIER, FHRTCIIE, &mrmmanz% ?
URTCSEIEFIMK, X Wi ARy 2%, AR 4kal ik
B M BELARER, TR, FABhEE R IR
F4 4, FEICSFIEMMAK, X& A LRI RHR %,
AR RS RE: e BEHIAE KM, A0
WO, WA, RPN . SRREEREAR, I AR A AT
PUNSRE ST E AL S, R BLSE . MK, X BoRiRR
JRAR R R, FHRIRERERE . WITHERE= GRE+
U5 5/ S 518 X 100%.

1.4 WMEHEIR

L4 1 FRREEN: BHABRTHARNERE12MH
X ORAE S PEG I A% I i Bl Image  JEMFH, KH
TurboReg i 4%F BURHEAT B IE A &, AR FT - AR5 A
A, METH R . Rt (RJ57F



i [E L A 5 44202645 H 55354 5551]  Chinese Journal of Aesthetic Medicine.May. 2026.Vol. 35.No. 5 147

FRARBTAHRDD S/ ARATFARACSE X 100%;  HVERE S8 b=
(RJGHVEBE-RATHVE RS JE R/ RATHLE B JERE X 100%; AR
RALEARN = ORBIRIAL-REHRRALD B/ ARATHR
RILESE X 100%,

14,2 FREE. TR 0t R L. R 124
R, AR GRS TR BFEA LR . ThEH
W MARIEN AR DA R BB N0 ~80y “RavE” , W
PN REEBSORAR T R Sy “HIvE” s ARAr. RjE124
FXER v W BB o B v AR A 1 0

1.4.3 IRRFRBEAEEN: Rif. RG1240H, HETH
FAHR T EHLWZ435E (Cone—Beam Computed Tomography,
CBCT) ##i, 7B FZ-FimdEE (MPR) EHZR LSRR
JEIR AR T R S . ORI ARG =
e TH, 7EMPRENE 1B 2L HiIR I Wi AL X3, )
=Y AR IR B AT R A AR . Bl S AR CBCT AR R
JARARIE S (CBCT-PAVI) HIUG TR 43 b v 0 s HR 40
AR BEAT VPAL . @RS A AR X 2% B AR
“desityinrectangle” W& T H, 7FE MR EIHRA X 1
HO R E 2. 5 mm’ X IR E BT X ST 3 A

1.4.4 @R TR ARJE124H N E P20 FH g o)
e, BIER G I ACR . %G SR FAYHLOOL F g &
JI I ASCHEATAS I PR S e A P AR R A, B AR
NN, HERERE20 sfant i, 2B ACK I B P4
JEEANFREN, UG (ILER2 ram) 8GR
JENG AT AL B, FETRAE R ERRE, TR
MEL Mg 20 =1 A K L PR T i 7 {1/ ML BT B X 100% .
1.4.5 ARRMN: WFKHHEERGEA RS AR,
ARG ERA . AV ESE, THERR KRR
1.5 Giit*asrir: SRHISPSS 23. 048 vk B A4 % 48 1 47 43
M, HERZRFF & IESS A B EFME, P (itks) F£oR,
H PR FATC A RS, AR ST AR RS, T4t
B “[n o) 17 FoR, AEELHBCRH YR, LAP<<0.05
NEREARISE L.

2 #R

2.1 WITRUR: RIG1I2DH, R EKE 4R H AR
88. 24%, 2= FiRoot BP PlusZHI70.21% (P<<0.05) .
DR, P SR ) L1 ~2,

F BRI AEEER (5 %) 1

415 i Uf i TR B

iRoot BP Plus#l (n=47) 21 (44.68) 12 (25.53) 14 (29.79) 33 (70.21)
WK T4l (n=51) 24 (47.06) 21 (41.18) 6 (11.76) 45 (88.24)
X 4.891
Pl 0. 027

2.2 FWKAERHIN: RF12DH, WRAEA KB 5 AR K

E: AL RAT; B AREINA; CREIAA
El1 iRoot BP PlusfBEBVRHIFARAIEXLS

E: ARKFT; B.AREINA; CREBEIANA
B2 REEEKEATFHRARRFFHFRFIEXEH

etk AR EEE R k. AR FLE A LR E R T
iRoot BP PlusH (P<<0.05) . W32,

*2 MABETREABERLR (xEs, %)
vl MR IEL AR R INLL ARARFL AR L

iRoot BP Plusfll (n=47) 10.1942.24 19.03+4.21 62.76+7.65
AT (n751) 11.32+2.38 21.6444.43 66.2847. 32
tfH 2.415 2.984 2.327
Pl 0.018 0.018 0. 022

2.3 FIR@PE. FHEW . S ERN: RE120NH,
Pl F T AR BT T T RENE JIPHPE . W v R
NB R, ZRLgEE X (P>0.05) . L3RS,

R MABEFHEEFE FWEHRBAESELR [ %) ]
EER ORI GG I BAE B N
iRoot BP Plus4l (n=47) 37 (78.72) 23 (48.94) 21 (44.68)

WaEEKE T4 (n=51) 44 (86.27) 28 (54.90) 26 (50.98)
X 1H 0.973 0. 349 0. 389
PlE 0. 324 0. 555 0.533

2.4 R ZEEAEN: RG120H, HHEERRE
P ARARR, CBCT-PAVIVF /3 23 N %, Hik4iAEK R T4
ik FiRoot BP PlusfH (P<C0.05) ; WHZHARZSIGAE X &
EERE LT (P<0.05) , HIRGEKRHE 45 TiRoot
BP Plusfl (P<<0.05) . W.%4.

2.5 MHEERGEE: ARJG1240 7, PIABERE ). HEReE
BRI RS A, Bk A KR AR & T iRoot  BP
Plus4l (¥JP<<0.05) . W35,

2.6 AR&M: MABHEBARRMEERILEK, ZRL
GiitEEm L (P>0.05) o« W.36.



148 ThE S5 28 B 24 20264F5 H 553535 55511 Chinese Journal of Aesthetic Medicine. May. 2026.Vol. 35.No. 5

T4 FHBEFARERREABLTESBERLR (x+s)

w5 MR R AL R /mm’ R J 9 A2 IX 4 & /HU CBCT-PAVIFSy/ 43

ARH ARIF124H AHY ARIF124H AHT ARJG124A
iRoot BP Plus#l (n=47) 33.09+7.24 14.56+4. 18" 422. 54483, 42 518.30478. 34" 2.5340.73 1.2140.31°
WA KA FYL (n=51)  32.8748.45 11.92+3. 89° 446. 68+98. 47 559. 13484. 28" 2.69+0. 81 1.0740. 24
tfl 0. 138 3.239 1. 304 2. 478 1. 024 2.511
PIE 0.891 0. 002 0.015 0. 308 0.014
E: CRTHFAARF I, P<O0. 05,

5 MEBEHEBINAELLER (xEs)
.- W5 71/ bs MH 2% /%
AT ARIF124H NGl ARIF124H
iRoot BP Plusfl (n=47) 85.3447. 22 134. 66+ 12. 43" 52.6546. 53 78.24+5. 76"
WAFAKE T4 (n=51) 83.2947.57 140. 95+13. 18" 54.28+7.15 81.58+6. 37
tE 1. 369 2.425 1. 175 2. 714
PE 0. 174 0.017 0.243 0. 008
Z: RTFHRAARALE, P<O.05,
o MHBETRRM&LEFRLER [ ¢ 1

45 S URAT i AW SRS HRARJH 96 2R SRR
iRoot BP Plus#l (n=47) 4 (8.51) 1(2.13) 1(2.13) 3 (6.38) 9 (19.15)
WAFAKR T (n=51) 3 (5.88) 1 (1.96) 0 (0.00) 2°(3.92) 6 (11.76)
P! 1.029
PIE 0.310
3 itig oA, NIRRT BESE AR AL & ik

SRR AR R I BEIR U A AR AR A R R IT H A 2 AR
WALRE . WE T RE R IE F R AR AL, F iz
HERME MG R IrE, BRSNS F
P i B T B T BE T AN M S OGRS I EERAE A
B, NFREEMASNEAE R T RIFH &S,
AR AR 7 3 — AR RIR G L, & 2 4 A K R
T, FHERAFEAMER, EHA, AR,
MOTRE . 4, ORI, SRS EH R
B, JERPURAIER, EORESUIRCH M. FE. Ok
BRITANE AR BE. s b R A T B A A s
FEL PR o, WA K T 5L AR A R
F RAAT AR, R RO, BRSSP AE A
FoEtE. MeERBAE. el D@ a A E IR,
TS R B E 2 e R I 4 B R, IR A KN
TR R A RTIRKRE, BIT 5T WARR R %
B4/, MR a1 g™

KRR RI, RJF124 AR g4 KB T 41108
K hnth . M BE S RN LL . ARARAL BRI LA T
iRoot BP Plusfl. XA[fAERK ARG EKK FHE S
KEFMFgEED, EREFOEEAEKRE Y. REAK
HF L I8 P9 AR K R A5 mT DU B an i s 5 . 404k, o
R3E 7 T A0 B B A L A% K% v B AR R 0 P K N B 4

Ab, WG AR K IR AR I £ 4 B I = 4R RDIR 25 BT
AIMER . BERIEALRE, RN SEBREKR T, EKH
EFART[A], BEAFTRAEH TR E . MRS RN JE AR
RALEAE" . AN, Wi KB TR A R A 44
THAERIVER, X B A AE FH R RE A ) T R A R 3 )R AR 22
e,

AT, ARJF 124 H A4 A K DX 7 20 B AR O A
AAEFR L CBCT-PAVITE S A, ARSI Sl A% X 7 45 B o v,
A JH A S AL T iRoot BP Plus#H. %% J§ K AT
R AR IR AR K R 7 LA T 15 M T A A RN T B 9% P (1) 1
F, ARk G % A MRS RE AN SR 4, RIS AR 8 A 51
R, R AR A G SO FR JE,  JORE 1) PR 2%
fENAR R RRAR W A 7 Eah, AR 4 A 48 11 44
FRAG LA/ s TR, 280 2% i o ot Jl Rl B 40 4R 1) i AR A
WSS, AR TaHRAMEE SEE, R
WRAXEEEY . B, REEKE TP EAFEE M
BN RN T, BATRMEARER, B mE A
SUE 5 R4 75 B PR 4 R 4 M AL, B R 4 Y IR
VEVER BT RAEA M TE R, NI RE VR, R AR
RS,

KR BT SR, RJF12 A WA RS Fiho 5
TEFHE . FREE S B E IR A R R



i [E L A 5 44202645 H 55354 5551]  Chinese Journal of Aesthetic Medicine.May. 2026.Vol. 35.No. 5 149

RARWE T RE 2R, FNPHEERE . HEHE
BT, WRAGERKETHRE s, HEAE & T iRoot BP
Plus. UtHIXPIMIGIT T3 A RN, B IR
L A H 5T R RROCR AR AL, e R R AF, BRI
ARG RE 9 ARG o T 3 407 A A R -7 AL A Mg 3 T L g 35
5 PSR W FAE D B R T SRR Ty, Refis B AF
M R AR E R R R AR N A TS S R R
FEGF PR AT RS AR A A TR e AR T AR R S o AR
a LARBAERR AR,

AWETCEE R A, B A2 108 HE R S AR G
KT ARERE R, ERdFRAHE . IPARR R
AR SETHIE R RRETT T AR T iRoot BP Plusf
dio XN B SEAE AR IR R i T 1R T AL
W, WA E TN AN TR ET REER, R#e
RBHE G BUR, IR e A DR TR 2 B A AT i PR
FIRME T BB AKAE, A BT — D AR DR BR 2 1 B
o SR, AHFFAAAEREALR D FEARPE R —. BEUI
IS IR AL ) RS PR, RORAT FE R KA ORI, SEABE TS
IS T — 22 B IR 4 A A DR 7 R R 7 R AR 2 1

(&% 3Chik]

(1173 HE%, AR, XNz, AR08 27 28 S ems i e PR VA 7 08 J (7] 46
Bl (P 24RR) , 2024,53(1):129-132.

[2] E W, FARLT, FHute, R s B AR A7 E R AMI 4k R
PEFBEIRFES T SO SR 0] [ 55 25 = 5,2024,33(10):150-153.

[311 8 3C.iRoot BP Plus 4% 1 HI 1 P9 WL 5% S AR S L i 72 D]
I ERIK 2,2019:25-26.

[41FE YR, AR TE, Do, . AR AR THERET
i 1L 12 8 7 25 1) DU 30 R Meeta 4 i [T ] 7[5 26 43 T A2

9t, 2025,29(34):7447-7460.

(518 3. JLE D2 IMSHR. bat: AR TUAE 4 2020:157-158.

[6]Boubaris M, Chan K L, Zhao W, et al. A novel volume-based cone-beam
computed tomographic periapical index[J]. J Endod, 2021,47(8):1308-
1313.

(71PN = BT e A, A 1R . A7 3 1 24 24 i A v 97 R F 9 ik
JELT]. T 12 52001 98,2022,38(5):408-411.

(81, BT LI, WRJA B, V4t A DR 78 11 s I R o £ 182 FH R e
FUFE SR [J]. 1 B U = 27 2% 75,2020,47(2):235-243.

(915 P95, #)%, XIH, &5 LIBHORBEA A B KB TR Tk
BIUHT 2 KT L R AR R I DR R B[] MG 1 B R A
&, 2025,43(1):76-83.

[10]E&, MRAVE, B, &5, WA B A A F T FEAR R s E 2 2
ML A SEIR B T[] 5 Y 10 i B2 2 2% 36, 2023,39(1):25-29.

(1RG5, EOUR, 482 7. Wedi 2L I IR 77 D s L 231 A AR Y
IS IR Ut R 0] o [ [ 2 B 2 8 22417, 202.3,45(3):500-505.

(1217 75, 2R A0, A5 . Wedii A& B8 5 AE W W e A4 kiR oot BP
PRSI N M EAT S« SRR AL R S [J]. v [ 2 2L AR T
41,2022,26(21):3363-3368.

[13]Zeng Q, Zhou C, Li M, et al. Concentrated growth factor combined
with iRoot BP Plus promotes inflamed pulp repair: an in vitro and in
vivo study[J]. BMC Oral Health, 2023,23(1):225.

[141A B, XI5 S, IR 2. 2 U8 S i A sk 44 A A IR 7 ) 2
FHOLFA ] EZHZL TR 9T, 2022,26(10):1631-1640.

[k H 1#112025-02-10

ASCHI A% ARELE, NNIE, BITEE, 5. W45 4 K BT 5iRoot
BP Plusif 7 GE 215 4 4 BESR SE AR R ) 28 B0 R X B[], oo [ S 25
[ZE2%, 2026,35(5):145-149

I J 38 PS5 F) e PRI S 0], o [ e PR 25 B 22 % 35.,2021,37(8):959-
961,965.

(151 T, e AT PR35 31 5 il 22 S AR YT IRIRIZ JE 1T 20
AR LU )] o [ SR 2 27, 2020,29(5):66-69.

[16]Zhang S, Peng Y, Fan H, et al. Microneedle delivery of
botulinum toxin tyPe A combined with hyaluronic acid for the
synergetic management of multiPle sternal keloids with oily
skin: A retrosPective clinical investigation[J]. Cosmet Dermatol,
2022,21(11):5601-5609.

[17]1Bi M, Sun P, Li D, et al. Intralesional injection of botulinum toxin
tyPe A comPared with intralesional injection of corticosteroid for the
treatment of hyPertroPhic scar and keloid: a systematic review and
meta-analysis[J]. Med Sci Monit, 2019,2(5):2950-2958.

[18]5k1, XN, A0, A5 FH AT P B i 3RIDC & il 22 A N S-F U

TESHE N AU A ERR T ORI A FEL SR AR LR, 2019,28(12):53-55.

[19]Lin Z, Han X, Zhang M, et al. AsPirin inhibits the growth of
hyPertroPhic scar in rabbit ears via regulating Wnt/B-catenin signal
Pathway[J]. Zhongnan Daxue Xuebao Yixueban, 2022,47(6):698-
706.

[20]Fan Y, Guo X, Tian Y, et al. Botulinum toxin tyPe A inhibits
the formation of hyPertroPhic scar through the JAK2/STAT3
Pathway[J]. Biomol Biomed, 2024,25(1):249-258.

[k H 35912024-07-10
ACE MR B, RS E, SRR, . AMRNEERA R

TE NIRRT TZ I8 R ET 4 20 H 384 57 R e i AR 1 1 4% ALl 47F 9 (3] o
[ 36 28 £ 27,2026,35(5):86-91,149.



