Korean Dental Association

2y

i

#

rok
Jm

o 3)

https://doi.org/10.22974/jkda.2021.59.6.005

HM|CHEkm K|S X| 0t =Tk Al

Ozt

..............................................................................................................................................

The endodontic treatment for immature permanent teeth with pulp necrosis

Department of Conservative Dentistry, College of Dentistry, Yonsei university

Chaehwan Lee

Root canal treatment of immature permanent teeth with pulp necrosis presents clinical difficulties due to wide
root canals and apical foramen. In addition, there is a high risk associated with a potential cervical fracture due
to the thin dentinal walls even after successful root canal treatment. Thus, a notion of continued root develop-
ment of the immature tooth has continuously explored. Regenerative endodontic treatment (RET) provides
a biological treatment approach based on regeneration and revascularization principles. Unlike conventional
apexification, RET promotes the growth and development of immature roots and the healing of the periapical
lesion via disinfection of the infected root canal system. Therefore, RET may provide a positive effect on the
long-term prognosis of immature permanent teeth with pulp necrosis.

Key words : Immature teeth, Regenerative endodontics treatment, Tissue engineering.

Corresponding Author

Chaehwan Lee, DDS, MS, https://orcid.org/0000-0003-4268-0617

Department of Conservative Dentistry, Yonsei University College of Dentistry, 50-1, Yonsei-Ro, Seodaemun-gu, Seoul
03722, Republic of Korea

E-mail : nbahwan@g.ucla.edu

ChstR|ztolArESIX| RIBOH K62 2021 | 355




Korean Dental Association

Uiz oppr =3y
[.AZ2 .22 333 84

24> IS FHIGH n) A< JF XJote] 2o X 7=
£ e

71 QA ofelgg it W ke AukAe

X2k otjet Xj5Aold BA) A BA0.
2 SFe A28 A2 o]t o= X4} wabel o
495 XolollA] Xj5:0] 715 B8} X|720] L of
Dol 20 AaA Holet & 4 P, SIS
of whze AT E F AT 450 X6 9 nly
% XJole] A)z2g At 23t ¥ S0] 37t e
T QJek  mmo i AYTE et SARE S
o183t el Kjolg sk YA 9]
AT 2] QA A4S LopEE ek

Dental pulp stem cells (DPSCs)

Gingiva-derived mesenchymal
stem cells (GMSCs)

Dental follicle precursor  Periodontal ligament
cells (DFPCs) stem cells (PDLSCs)

AT BA =2 F7h0] B 24| Fofol= 371 &
A 847} Qi

1. 27| M= (Stem cells)

Z7| MEE A& 02 Bk v|EsH AlEZ2 A
TR 2ollA = 419 S7IMEE o-&5HA Hok
olZ A £7] Alxe} 5t o]= A4l 2 E Tt
AEE BLAA A D 5= AL (self-renewal) E3H
E4 A= B2kt 4= QAR (differentiation) 25} 5
Ho

i3

[©]
i
N
=
3=,
=

jud

2 13l AlRH&lolct. FAEA] o=
7B A &7 M7} Aotk Aot F5 2 2]of|A
2. AIHEE (Scaffolds)

IREE=A| Y A RO 5= 24 Y A2
9] 71 (Extracellular matrix)2] Gk tAIGHF, 2|48

Stem cells from human exfoliated
deciduous teeth (SHED)

Stem cells from apical
papilla (SCAP)

Figure 1. X|0t2} X|OPRIZR|Q| B71H E7|MIE.

356 | CHSRIOIAEEIR| K59 K63 2021




LR 5= Alolaat 749 = platelet-rich plasma,
platelet-rich fibrin®& A7 &= 2 g3k}, 12y A

A G2, SIYFELD = A EYIEEAL A S
QUL Sl EEA] olifElo|E) Mg = THE ol {32
MBS L vjESA] ATREE ESF ARRo] 7155}

)
3. 4% 21X} (Growth Factors)
A} Q1A= M| O] S84 |of| Aslslo] AlE Z4] U

B2 9nsl A5 SRS sl chlgo|tp), X|4
2 Jold F40) 70 AP e o2t B P4 o

.

=
¥4 (bone morphogenetic protein)”, 2% 4] 21}
H|E} (transforming growth factor-beta)?. & 4G &

A3 A QIA} (fibroblastic growth factor) 5] Utk
D @2 AQRYZHA F= AW} Aob oA ¥HA
=A% IR skl itk

A A7HA] S 8471 A e stof, ATHEE
2 AAE microenvironment ol t]ES}E Z7|43E

7} 47 Q12}0] T892 o} o]} HsEo 2 HalE A
Asto] Yotz 2AS ol Zlo] 24| F5te] H4]
ojct.

IIL A2Dvals vs APITA =

GAtE 0= slsldgo] Ao HARE SRRt vl
Zjote] A|et HAE Reslr] Hall ARSEloITH
HEREs ] &3t AT dE ] JEES 5%t

] B ER|gl o] & 712 QAR A8 ZHerHY) %]
A2 4315k 850 4710 Alzlo] Bt 3
271D 2 S S AR R

R <$Hﬁ%

= olthe?, Aopdof m|2)i= £ o] s
=ho] AT BF Aol A AtSkdEo] s Aot
X]_,] 7}-EW1EﬂO]E o] OJA L]_—Oé :,—1:1'0’] ‘:H_Aéo] E_’]'?_E]
A9, Th2 Aol nAds: Xote] B9 salsizt
& A 7S 12 Aol RIS B gkl QJrp,
ole} Zh2- A T Wil itskdaS thiAlsH
o] Mineral trioxide aggregate (MTA)E -85t 3L ]
ZohH|2f<&(single-visit apexification)o] A&=-2 Tt
O = o] &x]o] gtk MTAE ATt 529 22of| 15t
A ¥i2I510] apical plug® 28514 el aat 7k 7
F2]9] Yo Feotal ARES o-8et 7‘]3%“1]
Hizo]| vIsl 2| = ATF S} SRR} Ui Sl Z4Ako] o
M ZH=rH9 MTAS o84t Xguieo] 49
BEE 94z Bare|a QIep. Tt 7] A2
Slafe B X29] AR oA ko nlids
A)ol= )75 uhdo]| FeRR = HA Hok
olet A o= Xﬂ*gilﬁx]ﬂL A2 = H
TotHE 7408 ¢ Jogt o eE Helch

_4

V. XH)\“:J-.L]-X] g_,] OIA}A] LAl

AP == A = oo Yieke BRE ot
P2, k3-8 @A ul=his}s] (AAB)OIA Bgsh=
AILIA| 70] /2] &4lolt.

SR ]T__LEH'?—O SES Aot YIEES
WIS S G AT s =a vRIAE ARSSH
OF gtth= %lo]t}. o & &ofl oMY S8 At
o7 QuSk 011-413)

A& 2 follow-up & A&EE = 55, 57 F= WA
AT O] F7h= X =.0] AfE Sfnfotn] 2ot
< B A

ARYZTA = O] tHEAQ] AT 5= Song et al??
7} Banchs and Trope”2] Z&| 2 110]A4] 2oz 4= Q)

CHSHRITIALRSIX| HB9H Al62 2021 | 357

YT~y W

i
O

rc

04e

Y

0x
H>
)

Sy ¥y [olyt



Korean Dental Association

Uuig ooty
A e

1. =2mH] 9 A7
2. T A1A (31 1.5% NaOCl, 20ml, 5min Al & 38 17% EDTA, 20ml, 5min AJ&): E7 141220 A2 =
A= F|astol7] el -2 AT gE0] i sfof gt
3. 2 xR F Ao U 38A] (o, Triple Antibiotics Paste) AR~
* TAPE ARES= 73-9-= ciprofloxacin: metronidazole: minocycline FAJAIE 1:1: 18] &2 40] & H=7}
1~5 mg/ml 7} = =5 3tk
4, YAFEAZR 3-4mm 4 (Cavit™, RM™, G, etc.)

FHA UL 045 5

1. Z|ot& 7 Fsto] /g4 Sdo] Sl 7B 2 Wl Aok ks

2. A S0l §ls AT FH 5AVE Sl wAVEAIB3% mepivacaine) ARESHO] =4 9 Az

3. 2 A1 A (17% EDTA, 20ml)

A e

5. 3HL O] 2 TR TR A2HE2 2mm A= Hol7HA| over-instrumentations A5l 285 F-gtth
L tjAlsto] platelet-rich plasma (PRP), platelet rich fibrin (PRF) T+ autologous fibrin matrix (AFM)
T AR 7RSSt

6.CE7HA] &8 7=

7. 883 4L 54 1 (CollaPlug™, Collacote™, CollaTape™)S &4 of] 2JX]A17] & MTAR 45 (3mm)

8. MTA ]l 3-4mm Gl 5.
* MTAO] o5t HALS ®lA]5}7] Yol A x| 52l 74-2- MTA thAIA|Z (Biodentine®, Septodont, Lancasted, PA,

USAY EndoSequence® BC RRM-Fast Set Putty, Brasseler, USAYS AR83t 4= Qltt.

thFig. 3). V.ZE

A= ARS8 o v GX]o]] thek A
A 5.9] W AR e iR 3784R1 S AE YTHA 2= 7129 S A5 =2 Wk
HoFQIoH g e 4 34 g, At 4] A AASFIL k. 22 55t d AE5H HeE E-Est
B ASZRJ A2 A g 2 T Z7P 2P S o X5 IAIE FHIRH vl A 9] ASE QI A
T = Ee ATHHHeR 2 =S 6170 v A, Aok W9 A SV S HAE RS 5
& Zofo]| et $5F4] Aol Ak ARBIIAEA] A ULt Yo7t WY vkgat 9| A7t /2 S5l 24

2

J
H‘.?lﬂ
o
=
ox
o

Setigo] v]s) A Lolet AL AR B A ALEE B 4 gl A Aol
She 70 Uehehd, a3 QA &Alolets ol ©Jot act ol
HPe 2 A0 B3 el 4 Aol B

S|
4
£33 752 3 A3H] =20] 9 Zolck

juich
o

358 | LHSRIOIAEEIR| K59 K63 2021




Periapical area

(@) Immature
tooth with
necrotic pulp

Figure 3. K{MZ2X|Z 2. a. Pre—op, b. 2-year follow-up?, ¢. Pre-op, d. 6-month follow-up, e. 15-month

follow-up®®.
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