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A Retrospective Study of Critical Success Factors in Regenerative Endodontic Treatment
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——Abstract

clinical and radiographic outcomes.

This study evaluated critical factors influencing the success of regenerative endodontic treatment for necrotic
immature permanent teeth. The study enrolled patients who had regenerative endodontic treatment in a necrot—
ic immature permanent tooth through 1-year follow-up. Possible explanatory variables related to the success
rates for 46 teeth were age, gender, dental stage at the initial appointment, etiology, treatment information, and

The dental stage at the time of regenerative endodontic treatment did not influence the success rate. The suc-
cess rate was significantly related to the etiology of the necrotic immature tooth. The success rate according to
etiology decreased in the following order: dens evaginatus, caries, and trauma. There was also a significant dif-
ference according to the type of antimicrobial. The success rate was influenced by appropriate disinfection of the
root canal system, provision of a scaffold, and coronal sealing. Above all, careful case selection is necessary for
treating a necrotic immature permanent tooth, especially in cases of trauma.
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=)
JE ox
o Hx

B oMz > o ox

ﬁiﬂmérﬂﬂlﬁ
MR- )

o Y ¥ o ry

>
o2, X

=
T AFAHoR s Ee ol 8 ATHdES
A

O
o

M2
¥o T
£l
>
[
o
e
)y
rlo
Hir
rlo
e}

T
HE
|
ofo
%

s 4

oot

st A7|7ke) FAbsldg w22 Q8 X2o] ksl A7
5 e #HJd S ke dES Adr) o]e] fote g
mineral trioxide aggregate(MTA)E ©]&35lc] ClFH o7
D)3k A2 FEE Yt AT Eo] ALHA
o}, o= e 359 A 87170 dEA7H, A7) A FoflA
STEE A P2 IS @ wer) 3 Jopde] B
A Aol FAEA] oA Bt g xR o] A&
AdE et} a2y SR 0] A, ab]E-e] &40
o, @3] X W3t 2@y Aol ] o)A} o] Fojx|A]

Corresponding author : Nanyoung Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University, 303 Pilmun-daero, Dong-gu, Gwangju, 61452, Korea

Tel: +82-62-220-3860 / Fax: +82-62-225-8240 / E-mail: nandent@chosun.ac.kr

Received April 5, 2016 / Revised July 7, 2016 / Accepted July 5, 2016
# This study was supported by research fund from Chosun University, 2015.



J Korean Acad Pediatr Dent 44(1) 2017

A3 Y. ABBEE 12 ADBPHLot AAoE
Aoe Aue gyse 243 g IakE vg% 97
of JEGH R PIeke A EH02A ASH A2 A4

ental pulp stem cell (DPSC), bone
BMSC), 28] 2 stem cells from apical
papilla (SCAP) 5& X3 % 714 gﬂ A=) AA
TAR o] Fojth. 53], SCAPE A&A<S
st AEE AT eloﬂ Xdﬁ‘ﬂ %b_ i]E”Er 4
215 AL el M =

=
A 24 A A T

ace=

—~

p
marrow stem cells

iﬂl iy

ol m;";
oft
i)
0 oz H o g L oofl o

O 4o
1o tlo

B
F:LI
m>~ H
[¢]

Hz e
=
i

&

BN
i

lo =

‘D‘éfﬂ

il

Ho
o
o,
it

% she Aoz ol Sicke,
]:LWW AZBA & °ﬂ
Hol gt=dl, ol5dA 3F
03 J3Fe m ATty HE
Eis scaffold-J A48, 1ela
Z5p) el v
omrz}zl o7 7MY ZREES
AA7A] T S
doh=r 1%
@sjo] glel, 744
A1 skt pelel
g THAE &
P R
2 u)8] 3 AE) ]
:L_\};(]E’ 134]

rJ

fu

o &
oXx
o
> 2
O,
olN
-
ff
S

H ool dy
B

iR ox

1:0
ro
rlo
ry
r
=
lo,
i
>
o
L T

ry
I
ins)
£
ol
o
et
o

¢

2

fu

to

iy %
O > ok

o N,
it
1
o
R
>
inoia
N9
’O
s
Buia)

1

|

{o
HU
2
=
ot
e
¥
_\|I_‘
oX, %
oy ﬂig i
n =

z
e
et
2
oy
als
-
4y
Py
i
o
)
o

r; 3o

o OlN F[[‘
S,
e
=
o
)
=
S,
il
tlo

ey
1 ol
Ny
o
)

:L
33
By
rie
re
-
ES
X
qr g
o
)
it
o)
x
1o,

b 2L 2 of -
X ooz [0 ¥ B o2 Ao

2
o
i
o,
N
N
ook
o

2 Aqe ATy AGYY 4 A &8 999
(Institutional Review Board, IRB)¢
P = A HCUDHIRB-1604-018).

1. A7 ched

2010 1958 20159 19744 28w 239 2o}
Az WA SRR vS FPA AgAAR ATl
AYZHARE WL 7 144 o]} Lol Fad S tFoR 6
gon &2 g8 T Az #AF 7)zko] 1d o]l zeq]é A
Aokt A er A ddd 23 Sl = T 4670
(82} 467) ATt
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He

2. AT L

3kato] A 2o ¥-7) 2 (Electronic Medical Record, EMR) 3
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o 23H A5 X5 W PR, N5 HH, 22l X5 A7
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A7 3le] A5 (success rate) S A3t}
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Fig. 1. Distributions of age and gender.

Table 1. Distribution of etiology and tooth type
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H
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B0 woo] glo) 7 fME BT ge Aozt Un
(Table 3).
Table 2. Distribution of developmental stage
Developmental stage N %
E stage 3 6.52
F stage 24 52.17
G stage 19 413
Total 46 100

Table 3. Regenerative endodontic treatment protocol

First Appointment
Local anesthesia, dental dam isolation and access.

2.5% NaOCl (lower concentra-
tions) and saline, using an irrigation system that minimizes the possi-
bility of extrusion of irrigants into the periapical space.

Dry canals with paper points.

Place low concentration of triple antibiotic paste and/or calcium
hydroxide.- None, Double antibiotic paste (1 : 1 ciprofloxacin :
metronidazole), or Triple antibiotic paste (1 : 1 : 1 ciprofloxacin :
metronidazole : cefaclor)

Seal with 3 - 4 mm of a temporary restorative material. Dismiss
patient for 3 - 4 weeks.

Second Appointment
Assess response to initial treatment
Local anesthesia without vasoconstrictor, dental dam isolation
Copious gentle irrigation with H,O, and saline

Copious, gentle irrigation with H,O,,

Create bleeding into canal system by over-instrumenting or place
Platelet-rich fibrin (PRF) in the canal
Place MTA (ProRoot MTA® (Dentsply Tulsa Dental, Tulsa, OK,
USA) or Retro MTA® (BioMTA, Seoul, Korea)
Composite resin restoration (Filtek™ Z350, 3M ESEP, USA)

Follow up
Clinical and radiographic exam

Tooth type
Etiology Incisor Premolar Molar Total(%)
U L U IL, U L
Trauma' 10 0 0 0 0 0 10 (21.74)
Caries 0 0 2 2 1 1 6(13.04)
Dens evaginatus 0 0 2 28 0 0 30(65.22)
Total (%) 10 (21.74) 35(76.09) 1(2.17) 46 (100)

* All avulsion cases, U = Upper, L = Lower
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Table 4. Application pattern of antibiotic paste

Antibiotic paste N %
None 6 13.04
DAP (metronidazole, ciprofloxacin) 8 17.39
TAP (metronidazole, ciprofloxacin, cefaclor) 32 69.57
Total 46 100
DAP: double antibiotic paste, TAP: triple antibiotic paste.
Table 5. Outcomes of regenerative endodontic treatments
Success criteria No. of cases %
Symptom resolved 45 97.83
Apical pathosis healing 44 95.65
Root lengthened 31 67.39
Root wall thickening 35 76.09
Apical closure 32 69.57
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A F50l del oS3 AFAS L AFEN BRI
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S*oh(Fig. 2).

100%

93%

Trauma Dens evaginatus  Caries E stage Fstage G stage None

SUCCESS RATES

Etiology Developmental stage Antimicrobial type

Fig. 2. Success rates according to etiology, developmental stage, and
antimicrobial type. DAP: double antibiotic paste, TAP: triple antibiotic
paste.

Table 6. Success scores according to etiology, developmental stage, and
antibiotic paste

Success score

Variables (Mean + SD) p-value
Etiology
Trauma 2,60 + 1.17
Dens evaginatus 4.60 = 1.00 0.000*
Caries 4.67 +0.82
Developmental stage
E stage 3.00 £1.73
F stage 442 +£1.02 0.240
G stage 4.05 £ 1.51
Antibiotic paste
None 283 +2.14
Double antibiotic paste 4.88 £ 035 0.048*
Triple antibiotic paste 425 £ 1.17

SD = standard deviation
Kruskall-Wallis Test (* : p <0.05)
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