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Pulp treatment for immature permanent teeth

Yonsei University, Dental College,
Je Seon Song, DDS, Ph.D,

For dental pulp treatment of immature permanent teeth, direct pulp capping or partial/cervical pulpotomy (apexogenesis)
procedures can be used if the dental pulp is vital. MTA (Mineral Trioxide Aggregate) is regarded as the first choice dressing
material for these procedures because its higher success rate. It can be also used successfully for devitalized dental pulp which has
been treated by calcium hydroxide. This apexification procedure with MTA has a few advantage such as short treatment period
and increase of resistance against root fracture. Recently, regenerative endodontic treatment was introduced for devitalized
immature pulp. It can maintain pulp vitality and lead to continuing root development although the dental pulp was devitalized.

Key words : immature teeth, MTA(Mineral trioxide aggregate), vital dental pulp, devitalized pulp, apexification,
apexogenesis, regenerative endodontic treatment
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FEAgHH BxAFo]l A5t ApAEES HA IR sEAY AR
FAIRE o Ak En B APt sl ey gt AE Holg= MTA A€ A &= Biodentine
olct, IEyu 2ol BA|, A7) 2|d, v (Septodent, France), RetroMTA (BioMTA, Korea),
7VA, E5] HAH AR A] HA o2 Qlg Alm]Z| Q] EndocemMTA (Maruchi, Korea), Theracal LC (Bisco,
A 9lof ARGl Algto] Hof giet. Z7]o] EA1E USA) 5ol P,
MTA% ProrootMTA (Dentsply, B]=5) 24 drtdoz
MTAE A|Hsl= AlEol™ X Es17]710] %—fn%loﬂ
wiet 7]1&9] MTAS] Tls =53 tef’t Alg=
Aol A= Qi

MTAZ ©lgt HAlo] Bale HAABEETAS 1. Z™YX|+BX= (direct pulp capping)

\

=

(o]

rU

L. S| 2|42 = (Vital pulp treatment)

18l 247F bismuth oxide (GFH|IARA)7} 74

JFS njAEe ez dHA Q. &, oy dubzog AHAPEZES M A5 2
A=l OﬂLVV} bismuth oxide o] 7}8i274] &8 7}9& 24do] Q= AotolA 1 mm olsre] #-
AfehH| 227} ghelo] woj(rhaEe])7} = H, o uj Aepiego] | 75 (Vo] 789 24 ARt o) AR
SHE HIARA T) ol WAlS dogl= Zlog AGEZE Sol AT Aae 2det 489S

O}EW itk whebA Hof fEEe] o= MTA  7HAIHA AxA5calcific barrier)?] /82 SUAIE
2 55 bismuth oxide TH4! zirconium oxide 5-2] 4 Qlofofp Rtk MeHom pAFEEAE (calcium
2”’30] 32 =4= diA|Ee] |9 7hE/do] Hol hydroxide) AA7} ARgE]e] gkow XZoll= MTA
o154 Hth MTAE ZgpAIzto] 1Y 25 (mineral trioxide aggregate) A|Ge] A7 Y&
AT tiEZF AN xR g otk ol AREA QI
WA AA= AMgshlo EHge A it &, AL AorE HHEe=r Aok,
FY FEo] ofYPal wet cotton I FAZHE & EEH AFFAE YA NaOCI= AlZshaA
A Hste] 2|E-Eok= & AAoF gt whetbA gttt @9 (blood cloo] A717] Fes shH
Floll= ol2fet BEHSE S0l FFH kS A AR B8 MTAS AJZAR] Z]Aof| whet
& 2 U=Z @FA70 fast-set MTAEC] SAEH1 LEd 24 FAR 483 vz 2ehioto] et
AUtk 22O FA Tt SHSHE = EEo] Slof AHER A S35 shAY F2 oy Ak
Stom gRgRTte] Aoz FEFo] 7tsd AR o= A +EAwE Ith
(Theracal LC, Bisco, ©]=)oly putty type

(EndoSequence BC RRM~Fast Set Putty, Brasseler, 2. X|2H4R= (apexogenesis) - £& U
0= o] AZEL ZAE T QT X488 Xx|&=Hcoh=(Partial/Cervical
I3y oFA71A] o]2gt MTAEL ProrootMTAC] pulpotomy)

Hio Aol FAIE AP Fob FEAYAOIY

AArAT HES Aoyt wron wahd A Adtrrsoltt AgeS 7R nids 4219
ARgSElo A EA FAAQ] THOA vitRET AR ATEES st 4ot Adste

AEoH| AdEste] AMgste 2ol HiAle Zow A|l59lol whet Fai 2|4 eE(Partial pulpotomy,
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@ T (revascularization) 2= 8015 A8t oLt
Z|oll= 2007 Murrays°] HHS 2| =
(regenerative endodontic treatment)2tal =231 QJrt,
ZAFoHAQl WHolA EobH 24 A 37HA]
AR, AZE, A A (scaffold) 7+
atﬂ(b ood clot)©]

%—H_?}Zﬂ (aplca

Nt

(=)
lfO—{>J
ko
l~>—|
rO

E
ril
E
_l
1o
an
@9l
=
w
o
EL
=
)
s;
O
ol
o
u
i

= Sfet =2

F|Aghe] ARgO R 2|p2A0] YL o] 2] A 59 (apical pulp complex) = A|-/gord 7t
V= olF= AFAVEIR R aTlEle] el Ee WGP YS Frot 229 S oleth nlids
ARSE| T QITHTH 4). A 1e] 7 BE el EAicks AlZ7E APER

AAol A o]zt &AL 2001 Iwaya 5°] AL otd £ 7] HEo] AFAHEARE Bl
Ao 2 skt FEAE olgste] 21 W At Bk o] A7t Ao Al Frhd 2o Al
AEE 2As Fo AHE 9= A AsEs ARk Zlo] Zhsstek ey ofn] &4FE T A|lAH
tEetsds 7 A2 M2 SA 2 Eatoto] A A4 F9l= AT 2|g=ollA] 71geh A2
0)$H 22 717 G0 4= A (regeneration)  oFYEF ATt FHZ XA A FeiE AE7F F=2
= etttz 7ido] -85 Aol Agoll= ol =gt ]—Zr’aPﬂl 511 o] A% AT oll= T B
412 At gol=A 20048 Braachs 5°] ZHAE 22, Wobd §AF 22])o] PR E AHS

7%784. wpebA] ARt ofnle] 24 (regeneration)
ol2t7| Hth= A|fr(repain)2tal & 4= 9lom A dtet
(revascularization)©]g2t= 807} Hrh gt
BT 2 5 5ok, ASAA 2] BE L4
A4Hoz FHEolgen nF 2R}
FAL AR BE 4 20189)2 T
bosx 10f] £.oF5jo] 9Jek.

A5 =2 A DAtz A S AR
Zz =2

(Infection control)& & &= ATt o]& tHsh 7<)
< W AE FolA olFolx] A 4 it

1 4. SIfZIE M2ATRIQ| X IdX|=

470 | ChEHRIQIARIEIX] M57H M8E 2019




box1. O|= 222|283 MY 2|+ d2 = &4 (2018H 7|F,

* 24 EH A L

1. 2401 2 Z2)

2.NaOCI M. 42 =& AKZ (1.5% NaOCl) & EDTA At

3. IO ZRIE2 A=
4 PO 2 SEo A ALE

* TAP ALESHE 89

1) 243 JOor dafA|= 2o

ciprofloxacin: metronidazole: minocydline A€ 1:1:1H|E2

|Z2=57t0.1-1.0 mg/ml 7t £l =2 &

2) =l
3) HAEEZ| QJ5H CHAIA| AL (minocyclineS A|QI5HALE S CI2 @@ 412 CHA| (0. clindamycin; amoxicillin; cefaclor)

5. T2 FYsle| CEJ SHUTIR|2E )
6. YAIEAZE R 3-4mm 2 (Cavit™, RM™, Gl, etc.. )

oY S& 0[85t0f over-instrumentations Al&st HYO| A== & CHHSZA platelet-rich plasma (PRP),

* S A U (1-4 22)
1. 2|0t 7510 S40] U= B kU o ks
2. =27t 6 %_’A\_Uf-’?—IZﬂG% mepivacaine) AFE5104 DR, 2{H{F 22|
3.17% EDTAZ M|
4 EEAZ
5.2 L
platelet rich fibrin (PRF) &= autologous fibrin matrix (AFM) = A2 7Hs

6. 2= (CE) 3-4mm ol7IR| &£ R

7. L5 AR S48t (CollaPlug™, Collacote™, CollaTape™)S EHE 2(0f| 2|A|Z] & MTAR e

8. A0|| 3-4mm A& Gl =23t

* MTAOI| O]t BHAR7 L= BE2| 9|5l MTA CHA||A| (Biodentine®, Septodont, Lancasted, PA, USA)S AFRE 4= Q)2

EEES %XHOF 571*1&011 % 9171 LEE
Ao BHE AN 5 YOHAE HAA

= | o
HEEAFL Aoyl AASH =2 A 1.5%2] +&
=TS EDTAC) A1
A < W dentin matrixE

=EA 7]1 TGF—betaQ} e wetxdEdRe] fElE
9o wo} gelettia oelA

7] m%omw
2R AF2E) E shte] PHORA GAA

EE aOsZEe] AMgel BERL A,
EAdHorL ciprofloxacin(Z&&4 ),

metronidazole(¥71/d4), minocycline(18 ¥4 2
=310 AI7HA] YA E B2 HIE=R A o] paste type
o7 AMgstl Qledl  olRt Ags & BE
WEEO] PIA7E maHor AT E7|A L

BAA0l e & 4 9lo] ¥ =& (0.1-1.0 mg/
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ARgE]ojof Rttt A== Ao ofsf 4Hd e o] Hlwstle o o avpdolehs Aot A Fofet
= A AT A ERE O TGF-beta®t  Apol7} globe A¥S0] &Sk Qlo] Hoh B
2 QAR REE ThsolA Hol Aol oy dAFEo] FgEojof & Aoz Hlh”, §HH MTA
ottt Bk o, ARgEE A 5 9 FRSAS S el @9 ol A EE
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