https://doi.org/10.5933/JKAPD.2022.49.2.158

J Korean Acad Pediatr Dent 49(2) 2022
ISSN (print) 1226-8496 ISSN (online) 2288-3819
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— Abstract

included for treatment methods.

and conventional endodontic treatment.

Conventional endodontic treatment

The purpose of this study was to analyze treatment methods, results, timings and clinical signs and symptoms in failed
cases of each treatment method of dens evaginatus on the premolar areas.

In this study, 151 patients and 417 teeth were included. Resin restoration and direct pulp capping as preventive
treatment and pulp revascularization, apexification and conventional endodontic treatment as endodontic treatment were

In the preventive resin restoration, successful results were shown in the intact tubercles and also effective when the
tubercles were fractured. In the direct pulp capping, resolved clinical symptoms and growth of the roots were shown
when there was only pain during chewing without apical lesion.

Apical lesion was the most common pretreatment signs and symptoms of the pulp revascularization, apexification and
conventional endodontic treatment. In the pulp revascularization, successful results was obtained in most cases. But in
some cases, root length or root wall thickness was not increased. Effective results were shown both of the apexification

In order to increase success rate of preventive treatment of dens evaginatus, resin restoration was required to be done
when tubercle did not occluded or in the presence of intact tubercles. When tubercle was fractured, root development

stage and pulp condition should be considered for successful treatment.

Key words : Dens evaginatus, Preventive resin restoration, Direct pulp capping, Pulp revascularization, Apexification,
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Fig. 2. Success criteria of periapical radiographs. (A, B) Composite resin restoration. (C, D) Direct pulp capping. (E, F) Pulp re-
vascularization. (G, H) Apexification. (I, J) Conventional endodontic treatment.

2A, 2B).

il
>+

@ 5% A
x|

—1
[

s

=x ¥}
A

7b S BN MAST

ra
O

= —
MTA(Dentsply Tulsa, USA)E O|8%t AFE X|+E5X7t HEL
7t

x
Oh MY XSEX 0|2 9y SH0| g1, DT B4

> I

Ot
Ral

o
30
|0
=
Ras
r
10
N
o
0x

>
Ras
ry

I
1o
Hn
=
ol
N
N
i
m
rc

2 2 Nz Lo e 257

@ A== W22k Eot

X|ZEtol il SEfofM X[ZE HAT EXSEA
L} AMMOZ X4 AR FICHE| S O Metronidazole,
Ciprofloxacin, Minocycline@| Triple antibiotic pasteS 0| &3t X|
T Moot ML AL K= L2t K| 22 B7H0f CHsH

NeE Xz = Y ¢ o4 K2 820 24 X2 20| &

Table 1. Criteria for success and failure of each treatment

7k K29 FH S7t2 470K 522 ZREHA20[18,19), 1
|

7f o|Ao| ZF0| 2UFA| HIjZ HIISIRACHFIg. 2E, 2F).

®
>t
u
rn
0x
>
— A
A
ofm
2
ro
ry
H
>t
Hu
okl
N

=)
<
r
r
nx
Ho
ox
|.|-|
2
>
ry
e
1%
k=l
okl
o
Ot

Demirjian
0 2Ol
oF X2

C

=Y

oot me
0x Hr on 02
uy 2
L N
 OF
OEJ- ra
n o
3 9
o &
D
25
> >
om 4
> l—:
9 o
n
o>
=
=
i
il
oo

mjo
oX
Ho
ikl
olo
i
Q

>t
Hu
Job
oo
0z
of4
0z
>
>
>

)
Zt XN zgd B2t 7120f ool g2t #& 2t

mN

FCH(Table 1).

Excel 2016(Microsoft, Redmond, Washington, USA)2 O|
8510l =t YRE 2RSIALCE A 242 SPSS version
25.0(SPSS Inc., IBM, Chicago, IL, USA)S 0|&3}0] AN gl
He|stRAt 7H0] M& AN (Chi-squared test)2 0| 83t0] A1d

Treatment
Success

Criteria
Failure

Resin restoration,
Direct pulp capping

Pulp revascularization

Apexification or conventional
endodontic treatment

No clinical signs,
No periapical lesion,
Root length increased, Root wall thickened
Clinical signs resolved, Periapical lesion healed,
Root length increased, Root wall thickened,

Clincial signs resolved, Periapical lesion healed

Clinical signs appeared,
Periapical lesion appeared

Dissatisfied with one or more success criteria

Dissatisfied with one or more success criteria
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of e g, JEo| e XX =L, Hujst oy g 2. X|QX|o ML X Xz HE 27
I == FA X2 EIHAE 243tA 20, Kaplan-Meier
=M ALESI0] T 5 X[zt X5 W22t X7l Y= KX SYERIE &, SFA22 LIF0f 27 Al 319, &5,
712tat BEES BEBIUH, YEE X0l = Log-rank AR S Mo £o2 Fo| HUsRion, LEY o] HEHO H|y
0[83t0] HYsHAUCE. of 28 F= RERUACE JEO| E XX 2 F2|2| Foloh Xt
Ol= HEO[X| RRACH(Table 3).
m o A=A A0 Z&E 417742] X[OF & Bt M2 K| 7F 74 BERS
9'31, Stef M4, & MoK, &9 Mi1a7X] &2=
1894 8l o 40| LtEFGCHTable 4).
-’é 417742 X|ot F 2T === ot X[Ot= 32374, Y K|+
= A0l 9 - 15M2] 151F 2| BHAPIF Bt LA, 0| T & =xE o X|Ot= 67, K| &S oF X|OF= 6974, K| 2T
At74 749, X7 7780[A2 AHO| WE G- golgt At dde L= M 2K EE o X|Ot= 197§ A THTable 5).
Ol= EO|X| &RACH(Table 2). A == o 323712 X|oF ATt 2472 X|ote| B2 =
Table 2. Age and gender distribution of included patients
Gender Age year) Total p value
10 11 12 13 14 15
Male 8 16 26 13 5 5 1 74 676
Female 14 20 20 13 6 4 0 77
Total 22 36 46 26 11 9 1 151
p value from Chi-square test
Table 3. Distribution of dens evaginatus affected area
Affected area Gender Total p value
Male Female
Unilateral maxilla 3 2 5
Unilateral mandible 22 15 37
Bilateral maxilla 1 3 4
Bilateral mandible 30 43 73 400
Unilateral maxilla & Unilateral mandible 1 0 1
Bilateral maxilla & Unilateral mandible 0 0 0
Unilateral maxilla & Bilateral mandible 5 5 10
Bilateral Maxilla & Bilateral Mandible 12 9 21
Total 74 77 151

p value from Chi-square test

Table 4. Distribution of dens evaginatus affected tooth

Table 5. Distribution of teeth for each treatment

Affected tooth Number of tooth Treatment Number of tooth
Ml 1% premolar 27 Resin restoration 323
axilla

2" premolar 62 Direct pulp capping 6

Mandibl 1% premolar 97 Pulp revascularization 69
andible

2" premolar 231 Apexification or conventional 19

Total M7 endodontic treatment
Total 417
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HHoZ K= e}, X2C dds, HEHQ ZHUNEE o, IHEE|X| %2 X|QX|= F G, H, E stage =22 HQUCH
A YSHRALE. StX|EE ZTRE 2K ZE A[HSH X|ofet 2T DRt A0l M1, 227X ZFOM X2Ls
5 0|f ZHKZE Ald Xjote| o= AO0|7F s 4+ AN of Ie él, F‘l‘* to] SAMLZ 7ol X0l EO[X| t
AT == 0|22 X ZHHY M= H ST (Table 7). EoF &0 M 2Toh 221} StfoM mHEE 2HE
2 AZ2Es Yo WE M1, 227X k2| F2olot X0
3. K|ZA[7]0] Cfe X2 Es EE OL}, ¢ofollM mEE A2}, st 28e 222 |olgt
XIO|E 2 0|X| AUCHTable 8).
Demirjian S[16]0| M 2tst X 2L FEHAHE 7|F2E K|EA|
710 WE A2 LSHHAE USRS O, 2T =2 E F G, 5. 84X =5 X|Z20f| A LIEHF 210 WOt
H stage, & X[$+2X& F G stage, Xl MBHSM=E F G
stage, X2 dds = HSHQ ZHXZE G, H stagel| A Y =5 0|z A4 B4 Ee K 2EH G20 EME QI5f X|
A& | ACHTable 6) T MEatet K2H dds £ 8 2HXEE M-S
X[ots2 2F ZEO| mEE JEjoM T =2 Aldst K|
4. Y4752 of X|QX| AFo| K5 ™ OENF OtRACHTable 9). Aah X LWAMMSHY HEHO| CHi M= AHESO|
Us BRIL 16702 7HY BUpALH, IX=0 852 =e 8
g === Aldet 32374 X|of & AHEO| THEE XK= 7L 7H, X2E B4, £35, EIE0| A= 8R7F 42 54,
23671, THEE|X| &2 X[QX|= 877HUCt X ZYFEHAE 13 2750| A= L7 37H0| AUCk(Table 10)
St W ZHO| THEE XK= G, F H, E stage ©22 R/}
Table 6. Tooth area and root developmental stages for each treatment
Root Tooth area
Treatment development Maxilla Mandible Total
stage 1% premolar 2" premolar 1* premolar 2" premolar
E 0 0 0 1 1
F 8 15 26 64 113
Resin restoration G 12 34 46 73 165
H 6 3 21 14 44
Total 26 52 93 152 323
E 0 0 0 0 0
F 0 0 0 3 3
Direct pulp capping G 0 0 0 3 3
H 0 0 0 0 0
Total 0 0 0 6 6
E 0 0 0 2 2
F 1 2 0 21 24
Pulp revascularization G 1 5 2 35 43
H 0 0 0 0 0
Total 2 7 2 58 69
E 0 0 0 0 0
Apexification or F 0 0 0 0 0
conventional G 0 1 2 12 15
endodontic treatment H 0 1 0 3 4
Total 0 2 2 15 19
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Table 7. Distribution of Initial state of fractured/not fractured dens evaginatus for resin restoration classified by the arch

Root developmental stages

Initial state Position Total p value
E stage F stage G stage H stage
Maxilla 0 13 39 7 59
Fractured Mandible 1 58 92 26 177 276
Total 1 71 131 33 236
Maxilla 0 10 7 2 19
Not fractured Mandible 0 32 27 9 68 899
Total 0 42 34 11 87

p value from Chi-square test

Table 8. Distribution of Initial state of fractured/not fractured dens evaginatus for resin restoration classified by the teeth

Root developmental stages

Initial state Tooth number Total p value
E stage F stage G stage H stage
] 1% premolar 0 4 12 4 20
Maxilla wd 416
2™ premolar 0 9 27 3 39
Fractured ) 1% premolar 0 15 35 15 65
Mandible d 037
2™ premolar 1 43 57 1 112
Total 1 71 131 33 236
] 1% premolar 0 4 0 2 6
Maxilla wd 019
2™ premolar 0 6 7 0 13
Not fractured ) 1% premolar 0 11 1 6 28
Mandible nd 220
2™ premolar 0 21 16 3 40
Total 0 42 34 11 87
p value from Chi-square test
Table 9. Distribution of root developmental stage of failed resin restoration
Root developmental stage
Area Total
E F G H
) 1% premolar 0 0 0 1 1
Maxilla o
2™ premolar 0 2 3 0 5
1 I 0 1 0 0 1
Mandible o premotar
2" premolar 0 7 9 1 17
Total 0 10 12 2 24

Table 10. Signs and symptoms of failed resin restoration

Number of failed

Signs and symptoms resin restoration

Spontaneous pain 16
Cold induced pain 7
Periapical lesion 5
Sinus tract 5
Percussion pain 5
Gingival swelling 3
Total 41
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6. 57 X428 3 Xlofo Bt

O X|Ot= X2 FATt EXWOHA| B
ST LIEHRACE X2 = 67§ X[Of=
(@]

O, K| 20| MAXOZ 98l L)

K== Mgest X2E Pde = WSHY ZBXRE o
KXol Xz ® JE=E X2E a0 A= d97 7Hd B
UM, XS, EIUS, 738, dA=70 5, A2 73T, 2A=

Ol &5 =22 0| LIEtGCH(Table 11).

K== Mgate X =0 ZetE X[0F 6971 & 60717t §52
BIHE| AL 9712l Zfet XI—’F— st Az0M 2 S
it X2 g0 Xpe BF Lo, X2 FHet
X2 20| 747t 25 ¢ = jtIOFE 5, K28 FH S7t2

ot El X|Ob= 470| QI Ch(Table 12).

T et Nzs Ea
57.77H§9| dE7|12ts B, 4EE2 RolT AH0|E 2O

X| +QCHFig. 3, Table 13).

Table 11. Signs and symptoms of dens evaginatus before pulp revascularization and apexification or conventional endodontic treatment

Signs and symptoms Pulp revascularization Apexification or conventional endodontic treatment Total
Periapical lesion 62 19 81
Spontaneous pain 30 9 39
Percussion pain 32 7 39
Sinus tract 18 4 22
Cold induced pain 10 8 18
Gingival swelling 17 4 21
Hot induced pain 3 3 6
Total 172 54 226

Table 12. Failure factors of pulp revascularization

Factors Number of pulp revascularization

Clinical signs not resolved

0
Root wall not thickened 9
Root length not increased 5

0

Periapical lesion not healed
Total 14

Table 13. Survival analysis of Resin restoration and Pulp revascularization

Treatment Number of tooth

No. Survival (%) MST SE 95% Cl p value
Resin restoration 323 299 (92.6) 62.4 0.909 60.599-64.161 134
Pulp revascularization 69 60 (87.0) 57.7 2.260 53.288-62.146 ’

p value from Log-rank test
MST : Mean survival time, SE : Standard error, Cl : Confidence interval
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