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——Abstract

Paradigm shift in management of infected immature permanent teeth has occurred. The new concept of the
treatment includes minimal or no intracanal instrumentation, disinfection with triple antibiotic paste and
sealing with mineral trioxide aggregate. This regenerative endodontic treatment promotes differentiation of
periradicular stem cells that induce regeneration of vital tissue and continuation of root formation. Thorough
disinfection and three-dimensional scaffold are important in this new concept of the treatment. Platelet-rich
fibrin has been reported as ‘new scaffold” instead of blood clot, which had been used in the past. Triple
antibiotics can be used to disinfect the tooth but may lead to complications including discoloration. Three cases
of infected immature permanent tooth caused by dens evaginatus fracture are presented. After removal of
necrotic pulp and thorough intracanal irrigation, only platelet-rich fibrin was applied to the root canal in the
first case. In the other cases, topical antibiotics was used for disinfection and platelet-rich fibrin for scaffold. In
all the cases, the opening was sealed with mineral trioxide aggregate. All the cases showed proper healing of
inrabony lesion and some lengthening of root. According to these cases, regenerating vital tissue of the infected
immature permanent tooth can be achieved with disinfection and application of platelet-rich fibrin.
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Fig. S. Periapical radiograph at Fig. 6. Canal was filled with

initial examination. PRF membrane and sealed
with MTA.
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Fig. 3. (a) 3 months, (b) 7 months, (c) 13 months
after PRF and MTA were applied. Root wall thick-
ening and root lengthening which indicated that the
root canal has been revascularized with vital tissue
have occurred.

Fig. 4. (a) Pre-treatment, (b) After 4 months.
Coronal discoloration was observed after 4 months

(b).
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Fig. 7. (a) 9 months, (b) 12 months after PRF and MTA were
applied. The root wall thickening and root lengthening have
occurred.



Fig. 8. Crown discoloration has occurred after 2 months.
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Fig. 9. Periapical radiograph at
initial examination.
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Fig. 10. Canal was filled with PRF
membrane and sealed with MTA.
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Fig. 11. (a) 2 months, (b) 9 months, (c) 13 months after PRF and MTA were applied. The root wall
thickening and root lengthening have occurred.

Fig. 12. (a) Pre-treatment, (b) After 2 months. Coronal discoloration has occurred after 2 months.



J Korean Acad Pediatr Dent 40(3) 2013

.

Mzt

i

PRFdl& dagta} widFoy Fese
(cytokines)ﬁr XA 2} S0] 3He-H o] 011:} o]
PRF-J A-f2% (fibrin network) &2 <

98 498 2RI TIALE

(o]
11
Al
[
1z
ES
f P

Shlvashankar VY %‘”% e et FAA Y X 8Al
PRFE AZER 283 S8 & Bustdl=d|, PREZE X4
Fotd EHA A o] FARl A Aty ZEAUY
o} Ambica 572 @Y A& 2= w53 okt Al 20 3]
o] ZAXFA| PRFE A2 o] A8k ke A$H
A 23 MTA S35 93¢ 2 A2 (apical barrier) &2
ol &3t AFAom Ame Fulo oia] Eausiitt.
Hiremath 5" 21402 X471 =29 31 A1)+ 2
A 5st=d PRFE o] &stl=tl, SHAT7HA A5 A A st
H?Jé PRFZ A F 4HE MTAE o]&sto] s}

&3 AFddEs Aldsan. 1§, 22/0€7t
s |5 R Aol A ok WSS Holx
A7 O] BEE AT Busg.
Aol tgk A& flal AH8-= = triple antibiotics
ZE 25AE neEY, FF A4S X He] WA o]
2 minocyclineo] & Aoz oA}
Minocyclines #1913 double antibiotics (ciprofloxacin,
metronidazole) ] A& tajr = A A4 AF7F A8
29 Ao g Koy double antibiotics®] AFE-Alo = X T
Aol dojd Aoz AztEr}t. double antibioticsE

T UDATH | triple an-

:1’/

mim r

ol

=,
o

°

N
4>

o e H
4

¢

o]l
AT

AL Zd RS E3AdA 2hs
tibiotics®} double antibioticse] A& &2 Z}o]= o2 HHE
2 ekxth. e WA dislr] $18) triple antibiotics

=
AL Ad X574 2] Aoldd o] Atold HAAE w ¥

= L

ot o] AN oY ABAdS 8] e & gl
EAoR Hudgloh?,

A=A v GTA A5 Addst ARE APsin
A Faor FYAE A& A5 Ao WAL s
dd e W ~7é‘“)5111 gt & SEE 5, A ¥
A Seleld e WS oplste Iz FAUAE A G5
2 AiAeR 3§ *Mlg FolstA afobd ’\”‘/‘rE S
g4 deE AHgate] AAs 2a &25S AgE § PRF
o] Az g3t o3 &% ZAE 7deit. T4 A
AS AHESHA] EStEole FA A Fd& = 5 AA
REHAPAARV el M W art kAol S s BEA] &

220

-1 501'/\3%“,] /\]'o = EJEJ-S——S}—
2 Sl 434 Alxel7]
A zE o] WY #do] glo
é‘ﬂ‘?ﬂ 71520] obA] A=A
5, PRFS] @& ARl o
8% 7;4\9‘& AT, T WA < A
7120 AFEEY triple antibioticsell A x| &
E FY9og oA+ minocyclines A<t
double antibioticsE AH&-ste] Z¥Ue &% BIE A}
g, 7 S BTl dsdh A Fdo] #EHUTH
Minocycline< Ak X|&# WA oyt Hus 7] wE
o o]Z A}83kA] &-& double antibiotics® A A=R
< & i, ol 9u|le Aoetn Azt kA
double antibiotics”} triple antibiotics® ol A
Eﬂxﬂﬂ T AEAld dsixlE S/ AT 2 Baot
2 A7

Sl triple antibioticsE AHE-EHA|
7hH A o] A3} = | 012

w9
st} A% A
AxE 2719 A7 B
SR E R
HWalS 9 o=

=
RE 7

&3kl
“154101] AR MTA

—] o7 /Lgﬂ.gq_ula

Y23 gotd-A4 BgAle 5%
& gk e Aok Y43t BaolN F3
9% o] o) ol2fg 43 E3hrt oAl d
S Hz\gz\] ‘:}16) 0131 oq:ru_z ];\1 QO]H "é
GF ﬂgjr BMPE ng 7(]—,—0]] ;QB‘O]'ME H:H
%él-‘é—ﬂ 78 oA JAE 5 ol Tl digl B
PRFE o]#8gt Ato] EF1S] (cytokines) 2 A%
DA ERem A5
LE H J—_y_ 011:]—19)
A AGHS) A 8A ol A,
A3 H A7 T 83t} PRE= Al
ol that 2-= el A 28-S JehlA] &3, PRFY] AME &
A%o| opgt Y ET ¢ U ~AZ=S Azl ahe
Fa749 PAAE 933 AT S g 4%

o] &3t
1-3}_%214_17,18 .

—

P
T
sl

E

>,
T
(o]
Nl
rlg L



V.2 <

2 &3} X2 E Algste] 2 A7 235 A} A

Uk 547 A D MTAE AFEA]o WA 5 d83S o

g = ole el diaiE 7149 Ayt F es)t
References

1. Huang GTJ ' Apexification : the beginning of its
end. Int Endod J, 42:855-866, 2009.

2. Iwaya S, Ikawa M, Kubota M : Revascularization of
an immature permanent tooth with apical periodon-
titis and sinus tract. Dent Traumatol 17:185-187,
2001.

3. Banchs F, Trope M : Revascularization of immature
permanent teeth with apical periodontitis: new
treatment protocol? J Endod, 30:196-200, 2004

4. Murray PE, Garcia-Godoy F, Hargreaves KM :
Regenerative endodontics: a review of current status
and a call for action. J Endod, 33:377-390, 2007.

5. Choukroun J, Diss A, Dohan DM, et al. : Platelet-
rich fibrin (PRF): A second-generation platelet con-
centrate. Part IV: Clinical effects on tissue healing.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod,
101:e56-60, 2006.

6. Thibodeau B, Trope M : Pulp revascularization of a
necrotic infected immature permanent tooth: case
report and review of the literature. Pediatr Dent
29:47-50, 2007.

7. Basma D, Emanuel A, Stephane S, et al. : Clinical
complications in the revascularization of immature
necrotic permanent teeth. Pediatr Dent, 34:414-7,
2012.

8. Huang FM, Yang SF, Zhao JH, Chang YC :
Platelet-rich fibrin increases proliferation and differ-
entiation of human dental pulp cells. J Endod,
36:1628-1632, 2010.

9. Shivashankar VY, Johns DA, Vidyanath S, Kumar
MR : Platelet rich fibrin in the revitalization of tooth
with necrotic pulp and open apex. J Conserv Dent
15:395-8, 2012.

221

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

J Korean Acad Pediatr Dent 40(3) 2013

Ambica K, Sarika C, Sangeeta T, Mahesh V :
Endodontic management of single rooted immature
mandibular second molar with single canal using
MTA and platelet-rich fibrin membrane barrier: a
case report. J Clin Exp Dent, 3:e487-90, 2011.
Hiremath H, Saikalyan S, Kulkarni SS, Hiremath V
: Second-generation platelet concentrate (PRF) as a
pulpotomy medicament in a permanent molar with
pulpitis: a case report. Int Endod J, 45:105-112,
2012.

Treatment outcome with a revascularization protocol
using the triple versus double antibiotic paste.
ClinicalTrials.gov. Available from URL. http://clini-
caltrials.gov/ct2/show/NCT00881491 (Accessed on
June 11, 2013)

Kim JH, Kim YR, Jung IY, et al. : Tooth discol-
oration of immature permanent incisor associated
with triple antibiotic therapy: a case report. J
Endod, 36:1086-1091, 2010.

Jacobovitz M, de Lima RK : Treatment of inflamma-
tory internal root resorption with mineral trioxide
aggregate: a case report. Int Endod J, 41:905-912,
2008.

Belobrov I, Parashos P @ Treatment of tooth discol-
oration after the use of white mineral trioxide aggre—
gate. J Endod, 37:1017-1020, 2011.

Smith AJ : Vitality of the dentin-pulp complex in
health and disease: growth factors as key mediators.
J Dent Edu 67:678-89, 2003.

Hu CC, Zhang C, Qian Q, Tatum NB : Reparative
dentin formation in rat molars after direct pulp cap—
ping with growth factors. J Endod, 24:744-51,
1998.

Sloan AJ, Smith AJ : Stimulation of the dentine-
pulp complex of rat incisor teeth by transforming
growth factor beta isoforms 1-3 in vitro. Arch Oral
Biol, 44:149-56, 1999.

Joseph C, Antoine D, David MD et al. : Platelet-rich
fibrin (PRF): A second-generation platelet concen-
trate. Part IV: Clinical effects on tissue healing.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod,
101:E56-60, 2006.



J Korean Acad Pediatr Dent 40(3) 2013

SEEL
=l o|Ms x|l platelet-rich fibrinZt double antibiotic pasteS
o|&¢et x|5= A a3t Za 2
HAL - ofuked - oluE
Aok Ao S o e}e] Aol 7ot
A9 8% G ASA R 2] TAES BHE Freke AREA) AU A5A ATYHE ERE
wako 2 sguiedo] A1 el A7|dAE A%, AEE(scaffold), 282 HH 7t S83kth A5 93] triple

antibiotics7} @& AHEH 1 1o, 2 E=2H 7]Ee] W U4l platelet-rich fibrin®] AHg-o] Hu =it & ¥
oM E XA Fdol| o3 x47 AAE uldS GFAA plateletrich fibring A2 =24 o] &3 X4 AP A3}
Al B4t 2AAE = A FeEollA T4F A Q] A& glo] platelet-rich fibring ©E AMEEI T F |

A WA FE e T42 A A& F plateletrich fibring A&t Ed 2% 453 A& 232 A

F20{: x| A& 3}, Plateletrich fibrin, vAd<% 9%

222





