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— Abstract

than in university hospitals.

The pulp treatment of primary and immature teeth in the children and adolescents is affected by the environment of
the patients, clinical careers and dentists performing the techniques, as well as clinical modalities and pulpal diagnosis.
The purpose of this study was to investigate the current status of pulp treatment performed in real clinical practice, as
well as the reasons behind the choice of treatment methods.

The study was conducted on a total of 153 members of the Korean Academy of Pediatric Dentistry, and statistical data
from the Health Insurance Review and Assessment Service (HIRA) from 2010 to 2018 were analyzed together. Both the
survey results and the statistics from the HIRA showed that 1-visit pulpectomies of primary teeth were most common,
and the frequency of the use of the Ni-Ti file was increased in children with primary or mixed-dentition. In the treatment
of immature permanent teeth, regenerative endodontic treatment by individual dentists was found to be less frequent
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Fig. 1. Questionnaire about pulp treatment in children and adolescents.
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Fig. 1. (Continued) Questionnaire about pulp treatment in children and adolescents.
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Table 1. Survey respondents’ duty places
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2) 9K K|sHThE g AHSHR| 2= 0|7

=5 8H2 &l /Al A=EHES AHSHK| =0t
B9t 1058 SEA & X|+HEES AHSHA| Y= O|RE &=
Ateh ZAnt, o7t 2 ARE BO| dYRCtE SHO| 73
3(69.5%), Aot 2 =E MHE fIsiM 2= SOl 402
(38.1%), A& =0l & &4 g0l S HHO0| 192((18.1%), A5
HEEo X7t 2/ 7t 9%/(8.6%), Y & Sle X EE WS
£ 7t580] 18](1.0%) =2 2 LIELStCHTable 5)

Answer
Duty place . %
Local clinic 102 66.7
University hospital 44 28.7
Community Health Center 4 26
Leave of absence 3 20
Total 153 100.0
Table 2. Survey respondents’ clinical career
Answer
Career (years) . %
1-3 20 131
4-6 26 17.0
7-9 18 10.8
10 - 15 26 17.0
15-20 23 15.0
Longer than 20 40 26.1
Total 153 100.0
Table 3. Patients visiting survey respondents’ clinics
Patient Answver
n %
Children and adolescents only 125 81.7
Children, adolescents and adults 28 18.3
Total 153 100.0

Al K+2Es

0
A X2 F2 AL8ots

M=o CHell Z=AtSHRE o

1

MTAZ}t 44H(39.6%), Formocresol (FC)O| 38%(34.2%), Ferric
sulfate 243 (21.6%), =3t % 4H(3.6%), Theracal® (Bisco Inc,

Schamburg, IL, USA) 13(0.9%) =2 & LtEFGCHTable 6).

4) K| K|L=HTHE0 MTAS A
MTAS| K23

§5 X+ EE0

oo

TAE Ar83t

M
UE HEez EASIAE M, 7X

£ MTAZ £ RetroMTA® (BioMTA, Seoul, Korea) 7t 39%(41.5%),
EndocemMTA® (Maruchi, Wonju, Korea) 7} 26%(27.7%), Pro-

Table 4. Survey respondents’ answers on whether or not pulpotomy is performed when hemostasis of the pulp is possible according to

usage of rotary Ni-Ti file

Choose Pulpotomy When Hemostasis is Possible

Rotary file usage Do Don't Io(zl) p-value
n (%) n (%)
User 26 (23.0) 87 (77.0) 113 (100.0)
Non-user 22 (55.0) 18 (45.0) 40 (100.0) <0.001
Total 48 (31.4) 105 (68.6) 153 (100.0)

p-value from Chi-squared test

Table 5. Reasons why a survey respondent did not choose pulp-

otomy (duplicate response)

Reason for Not Choosing Answer

Pulpotomy n %

Poor prognosis 73 69.5
Removal of infective tissue 40 38.1
Inconvenient clinical procedure 19 18.1
Low charge 9 8.6

Cervical internal resorption 1 1.0
Total 105 100.0

Table 6. Preferred material for pulpotomy of primary teeth

. Answer
Pulpotomy Material

n %

MTA 44 39.6
Formocresol 38 342
Ferric sulfate 24 216
Calcium hydroxide 4 36
Theracal® 1 09
Total 111 100.0
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Root MTA® (DENTSPLY Tulsa Dental, Tulsa, OK, USA) 17% SHE ST U2 S X A EXQIHO HOE AISiA 7L 612
(18.1%), Biodentine® (Septodont, Saint-Maur-des-Fossés, (47.3%), 'L A o=t £O0FM' 7} 273](20.9%), '2l& =7t
France) 5%(5.3%), Theracal® 1%(1.1%), Bright endo MTA seal- O| X}tO| {E0|'7} 53|(3.9%) 2 LtEFSLCHTable 9).
® (Dentium, Seoul, Korea) 13 (1.1%)=2 2 LIEtSO, MTA
MEYES 220 SEE 5Y(5.3%) ARACHTable 7). 3) FAl A=EHE0| T2 AHEdh= ST
=X

7A X=2He0 F2 MESE B

QKXo X|x=EHN= dental, Tokyo, Japan) 148%(96.7%), Metapex® (Meta Biomed

Company Ltd., Cheongju, Korea) 3%(2.0%), Diapex® (Diadent,

1) SX K[=EH=0| =2 AHESH= & Cheongju, Korea) 2H(1.3%) =22 HE 20| Vitapex"E At
7A X+2Hz0 F2 Ar8ot=s Y- = 20 1-visit S A2 =2 LIEFRLCH(Table 10).

g =
technique® F2 AFRSICH= SE0| 129%(84.3%), 2-visit

SHI £ Vitapex® (Neo-

mo ¥

techniqueg F2 AIE%Ct= SEO| 24F(15.7%)= F 20| 4) FX| X|+=EHME Al AHB5t= canal enlargement &
1-visit technique® M 8= O 2 LIEFSO M, Ni-Ti fileS A FX X[=HHM =0 AHESH= canal enlargement? 2 hand
&5 4% 1-visit techniques M=5t= H20| A EHCE & filelt Ni-Ti file2 A0 AFHESIEHE SE 0| 578(37.3%), Ni-Ti

o|0J3}H| & UCHTable 8, p=0.01).

2) 1-visit technique2 M3t 0|9 Table 9. Reasons why a survey respondent preferred 1-visit pulp-
s _ ectomy (duplicate response)
1-visit techniques M=@otCt SETH 1298 & S23HS
Answer
E8Y 1-visit technique% MBSt= O|QE ZALSH Zap ' ®e LY Reason o
n (o}
9 ZIAE X} 4l mo|Z2 9|l A’ & )
Fewer behavioral control trials 61 473
Favorable outcome 27 209
Amount 5 39
Table 7. Preferred MTA for pulpotomy of primary teeth Total 129 100.0
Answer
Product
n %
RetroMTA® 39 415 Table 10. Preferred canal filling material for pulpectomy of pri-
EndocemMTA® 26 277 mary teeth
ProRoot MTA® 17 18.1 Answer
rc? oot e 8 Canal Filling Material
Biodentine 5 53 n %
Theracal® 1 1.1 Vitapex® 148 9.7
Bright endo MTA sealer® 1 1.1 Metapex” 3 20
Do not know 5 53 Diapex” 2 13
Total 94 100.0 Total 153 100.0
Table 8. Preferred pulpectomy technique according to the use of rotary Ni-Ti file
Preferred Technique
. - - Total
Rotary File Usage 1-visit 2-visit n (%) p-value
n (%) n (%)
User 103 (91.2) 10 (8.8) 113 (100.0)
Non-user 26 (65.0) 14 (35.0) 40 (100.0) .001
Total 129 (84.3) 24 (15.7) 153 (100.0)

p-value from Chi-squared test
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fileZt ALt %
SHO| 35%(22.9%), &=t A|lotCH= SEHO| 4H(2.6%), low-
speed enginedi| K-file2 HZSH0] A= SEO| 1H(0.7%)

‘E‘EE |—|'E|'ME|' Table 11)

I8

7 2 S
23EE Sl Ni-Ti fileQ AHE 0| =

2|(72.6%), &M L2 A|17H9| Z
2 Fgo| ol 0| 759.| 66.4%)2 7HRH o

1) 0ld=s A 2R +A2 A U=0tE &

28EE & 0lds YK Qf YK R = AI H=3he=
CHal Z=Atet 21t indirect pulp capping 802(52.3%), di-
rect pulp capping 47%/(30.7%), partial pulpotomy 432|(28.1%),
cervical pulpotomy 23%/(15.0%) =22 LtEttD, Hzo| M5
ot= =4 Blo| SH|of et HEloit= SEO| 42((2.6%)2 Lt

EFStCH(Table 13).

Table 11. Canal enlargement method in primary teeth

Answer
Canal Enlargement Method 0

n %

Hand file and Ni-Ti file 57 373

Ni-Ti file only 56 36.6

Hand file only 35 22.9
Extirpation only 4 26

K-file combined low-speed engine 1 0.7
Total 153 100.0

Table 12. Reasons why a survey respondent uses rotary Ni-Ti file
(duplicate response)
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2) 0|8 = B9 direct pulp capping Al =2 AHESH= T &
H2 8ol 0ds S+XQ| direct pulp capping Al F

2 MEdts M=o EHoH ’WQ ﬂr MTA7+ 1172](76.5%) 2
20

= M=o CHsl Z=Ate 23 r MTAZt 1182I 77.1%), T=ASHZHE
0] 302(19.6%),

(2.0%), Triple antibiotic paste 7} 12/(0.7%)& HF& MTAE M
Z5E A2 LIEHGCHTable 15).

FormocresolO| 92|(5.9%), Ferric sulfate?t 33|

Table 13. Preferred pulp treatment for vital permanent teeth (du-
plicate response)

Preferred Treatment Ansiver

n %

Indirect pulp capping 80 52.3

Direct pulp capping 47 30.7

Partial pulpotomy 43 28.1
Cervical pulpotomy 23 15.0

Select according to pulp condition 4 26
Total 153 100.0

Table 14. Preferred material for direct pulp capping of permanent
teeth (duplicate response)

. . Answer
Pulp Capping Material 0
n %
MTA 117 76.5
Calcium hydroxide 28 183
Theracal® 25 16.3
Total 153 100.0

Table 15. Preferred material for pulpotomy of permanent teeth
(duplicate response)

Answer ) Answer
Reason . Pulpotomy Material 0
n % n %
Convenience of extirpation 82 726 MTA 118 77.1
Shorter chair-time 77 68.1 Calcium hydroxide 30 19.6
Convenience of canal enlargement 75 66.4 Formocresol 9 5.9
Additional charge 22 19.5 Ferric sulfate 3 20
Favorable outcome 5 44 Triple antibiotic paste 1 0.7
Total 113 100.0 Total 153 100.0
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H(13.1%), EndosealMTA®7} 15%(11.5%), OrthoMTA® (BioMTA,
Seoul, Korea) 7} 12%(9.2%), Biodentine®0| 12(0.8%), Bright
endo MTA sealer®7} 1H(0.8%) = Q2 LIEfG D, AEZEHS =2
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Table 16. Preferred MTA for apexification of permanent teeth

Product Answer
n %
RetroMTA® 40 308
ProRoot MTA® 36 277
EndocemMTA” 17 131
EndosealMTA® 15 11.5
OrthoMTA® 12 92
Biodentine® 1 0.8
Bright endo MTA sealer” 1 08
Do not know 8 6.2
Total 130 100.0
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2) Ojd= GFX|Q dE XX[7 A M2dte =4
Olds G7KQ e XX A d2dts A4S 12947
Bl 3=QI7HA| ZARSH 21} 1292 X2 EHAEE=S49.7%)-X|

Lo
AN

ol

(%) 100

Ratio

o
TIEK 2 (43.8%)-TEH 2 GYO| ZHRZ(6.5%) T 22 LIE
on, 2&9le X2HHEdE(464%)-T Xl Yol 2

EH
=]
F2(39.9%)-K+=MAX2(13.7%) =22 LIEIHL, 3%l &

BHHO| 22X E(54.2%)-X| MM K| 2 (39.9%)-X| 2 CEHa o

80

60

40 -

20

x4
2(5.9%)& 2 2 LIEFKLTHFig. 2).

Regenerative endodontic treatment
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Fig. 2. Preference rank for the treatment of non-vital pre-
mature permanent teeth. *RCT=root canal treatment

Table 17. Survey respondents’ answer to whether or not regenerative endodontic treatment is performed when indicated according to

duty place
Try Regenerative Endodontics When Indicated Total
ota
Duty Place Do n (%) p-value
n (%)
University hospital 40 (91.9) 4(9.1) 44 (100.0)
Local clinic 49 (45.0) 60 (55.0) 109 (100.0) <0.001
Total 89 (58.2) 64 (41.8) 153 (100.0)

p-value from Chi-squared test
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1, S8 MEo] 0{220| 355|(54.7%), St 0|=9| 7
312|(484%), d5EHULCZ 2|Zotit= 0| 262](40.6%), =
Alo] 40|27t &7| IfE0[2Hs E#O| 232((35.9%), 1HE &
A COHH| =7t7F 27] 2 0[2t= 8EO| 162((25.0%) =22 Lt
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4) X EX| 2 Al AHBSHE irrigation material
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E28HE ol XI+TEKIZ Al ALSHE irrigation material o
fish Z=Atet Z1t salineO 892(80.2%), NaOCIO| 862](77.5%)
2 FirigantE 7MY BO| AH8%t= A2 LERCn, 700
EDTA 142](12.6%), H,0, 122/(10.8%), Chlorhexidine 112/(9.9%)
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Table 18. Reasons why a survey respondent did not choose re-
generative endodontic treatment (duplicate response)

Reason Ansuer

n %

Difficulty of case selection 35 54.7
Poor prognosis 31 484
Refer to senior hospital 26 406
Difficult procedure 23 35.9
Low charge 16 25.0

Never done RET* 1 1.6

No suitable category 1 1.6
Total 64 100.0

*RET = Regenerative endodontic treatment

Table 19. Preferred irrigation materials for regenerative endodon-
tic treatment of permanent teeth (duplicate response)

N . Answer
Irrigation Material .

n %

Saline 89 80.2

NaOCl 86 715

EDTA 14 12.6

H,0, 12 10.8
Chlorhexidine 1 9.9
Triple antibiotic paste 1 0.9

Total 111 100.0
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(0.9%) UARACHTable 19).
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(26.1%) ARACH(Table 20).
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M S90M 25 XEH 22 SIS RATHFg. 3, 4).

Ni-Ti file Ar22FO| AL 2014HEE Q| XAtZ2 7t SO e
o, 0 - oM ZHXIOIM HT 2Tt 232,7328] B7t5k0] 042 7t
o2 M4SME 2 UCHFig. 5).

>
Iv. 52 9 0%
X|OFRAIZS A0F 9 HAW XTIt FO|M 7HE Suse
, e R

Table 20. Preferred intracanal medicament for regenerative end-
odontic treatment of permanent teeth (duplicate response)

. Answer
Intracanal Medicament
n %
Calcium hydroxide 37 333
Triple antibiotic paste 32 28.8
Double antibiotic paste 13 117
Triple antibiotic paste 8 75
(minocycline substitute) ’
MTA 1 09
None 29 26.1
Total 111 100.0
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