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Factors affecting the endodontic failure :
A retrospective study
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Abstract

The purpose of this study was to evaluate failure factors of endodontic treatment in patients who needed
endodontic retreatment owing to treatment failure. In total, 117 consecutive patients (132 teeth) requiring
endodontic retreatment were enrolled. Two researchers examined preoperative periapical radiographs to
assess whether they were “adequate root canal filling” or “inadequate root canal filling”. Failure factors were
searched through clinical chart and periapical radiograph. 75% of patients who need endodontic retreatment
had an inadequate root canal filling. Within the limitation of this study, quality of root canal filling could be
an important failure factor in patients requiring endodontic retreatment, and clinicians need to make an effort
for adequate quality of root canal filling. (Endod Dent Rehabil 2018;19(2):52-56)

Key words: endodontic failure, quality of root canal filling, untreated canal, root canal treatment, retrospective study
<Received on September 3, 2018, Revised on October 1, Accepted on October 1>
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Figure 1. Examples of radiographic assessment for quality
of root canal filling. a) Adequate root canal filling,
b) Inadequate root canal filling
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Figure 2. The distribution of the period of time required for
endodontic retreatment after primary endodontic treatment.
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Table 1. Patients’ baseline clinical characteristic.

Table 2. Patients’ chief complaint for endodontic retreatment.

Asymptomatic apical periodontitis 22 (16 7)
~ Chronic apical abscess | 28(01.2)
_ Acuteapicalabscess 205
Cystic lesion 2 (1.5)

Periapical radiolucency: N (%) yes 105 (79.5)
Swelling associated with tooth: N (%) yes 14 (10.6)

Table 3. The failure factors of endodontic treatment
according to quality of root canal filling.

Retreatment group

n (%)

HPALATERE 27 ALEfof tjat Bt
”“Adéq{iéfé‘%édtkéﬁéiﬁﬂiﬁg """"""" 150460
* Inadequate root canal filling - 46 (75,4
R e i
Adequatedt 9ol A B A5 Q91E
Unreatedcanad 333

o]z -4 & Fuldt XA AF £E 2(13.3)
"“6‘]%'}‘”‘5'*1”}66{”@51%'1&)‘” i R
* Anatomic variant(C-shaped configuration) 1 (6.7)

g A Susy
g RE AR o ERgeR 24 2 (13.3)
23 0% A4H Feferred from LD) 3 (200
Sl R ooy
Inadequate 73-?—01] A o A a9E

=g
—>.i
O
1
k‘J
ﬂ_l
ol
-
ﬁ

Subtotal 46 (100)

71 M2 HAE A2 18 Re—RCT & 7% (4 teeth)

54

Characteristics Retreatment group T4 Retreatment group
(n =132) n (%)

Age, mean (SD) in years 50.64 (16.5) N2E HAEE A7 42 (31.8)
Female sex: n (%) 82 (62.1) ANAA T 38 (28.8)
Type of tooth, n (%) Sinus tract 28 (21.2)
‘‘‘‘‘ i TS O
e o Tees RS
el el e 509
Arch, maxillary n (%) 72 (54.6) 2|t 2 (1.5)
Periapical diagnosis, n (%) 71} 4 (3)
Cemal 0| e e e R S A,

v [e}
LDCoA cystltt £5(19), A= S4 2A14(19)

Table 4. The distribution of causes of endodontic
treatment failure.

Retreatment group
n (%)

Inadequate filling without 2"carles

Yes 29 (47.5)
2" caries
Ty T
Untreated canal (missed canal)
Tyee T T
Others 11 (18.1)
Total 61 (100)
Others: %ﬁ%ﬁ% crack, AFEYELY] EA, T BE A

& A&H 22 pulpotomy”t 20161 AS-

FErL

20164 5ol A 2017 5¥7A] Eijo| A L%
25 AT F 46279 SAH4727] RohF 1179
(13271 Z|oh <] gatol thalf T2 72E AlYsH3
ot 24 509 (40%), 214 84(62%)°1% L, B+ A
22 50.7 £ 6.4 AT} (Table 1). A7} A
& o] YAEE 3] AU Fas MEE K
HE AZ (29.4%), AZA % (26.6%),

tract & =4 (18.9%) S-°] 12Tt (Table 2).
117HA3270 Aop) F o] ol THARE vk A]7]
g HEAY (Ex e olgta gid), o]df o
gt 7150] gl BAE At 607 6570 Zohel
gisiA ZEA R o] QLT EE 8T wj7hx] A2

sinus
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717He ARSI (Figure 2). A2 Ht
7.57 @ o] A EE Wttt 34 ofs} o]%
|25 ¥ SAk= 319 (47.7%), 4~94d °|%F
107 (15.4%), 109 o] o]F+= 24% (36.9%)
o] At

SRS S Aol T2 Aufj dlor FAE=
2¢=L Table 3o HEWH S, Inadequate
root canal filling®] adequatedt 150l H|3]
ostA o @tk (P <.0001). A7 aAL
untreated canal, inadequate root canal
filling, 2™ caries, others@ HF35}0] £4135}%S
| inadequate root canal filling®| 47.5%°1 A,
2" caries= 21.3%, untreated canal< 13.1% &
2= 91t} (Table 4).
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T SBo] HE YFHA W 7PY £ FE 7
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Ehd Zom BIuEIeh Y & ATtoA 13.1%A4
untreated canal®| YEPGE=Y] o]F 75%00 4 A
oftf x| ol A A= UL}, Fhele o= gt A
Tl MB29) WAES AR} AIhTH ] A
63.59%, 7ot A2tht2] 2] ¢ 34.39%% H L%
Stk YATES AT TBA A
missed canal? =& g5 F11 A BE5l= A
o Wagk Zolch

B AT AAYE AR MBSV AT, e
A4 ATE e ds 9los g B4
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oIokehs Aolth, 9hA e Ym 2eA|Ro) 4

g uxE Fag oo &1 Tk
FAATE AFge] FAY Nere] A o
AQITE T wheba] &A Aog (2] f5o]
wh pkx o] Als) elel Kol 7k gl Aol o
T Aol WRY RO Helr)

22

ALBARE 913) WA TAE hOoE 2u
29| Als) 2elef o) ohught] 75%2] Ffo
A BUAT 28 FH US 7L A0 Hop 2

=
x| Hol THA RS o Fof Fa7 Y= 7
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Molar—incisor Malformation0l O|2tEl &2t X1CHx|2]
H|2[atH X2 S|

A Case Report on the Nonsurgical Endodontic Management
of a Maxillary 1-*Molar with Molar-Incisor Malformation
HolM ZIo|lAM* Minsun Chung, Euiseong Kim*

HAM|CHstw X|otcHstH 3 X|otEZ0F Department of Conservative Dentistry, Yonsei University, Seoul, Korea

Abstract

Molar-incisor malformation (MIM) is a newly discovered dental anomaly, which is characterized by molar
root malformation and incisor crown defect. This type of tooth anomaly involves root malformation in
permanent first molars and deciduous second molars, often accompanying coronal defects on both maxillary
central incisors. This case report presents nonsurgical endodontic treatment of a MIM-affected molar.
Although conventional endodontic treatment of MIM-affected tooth can be challenging, the aid of cone-
beam computed tomography (CBCT) reformatted axial views of the tooth enabled successful management in
this case. (Endod Dent Rehabil 2018;19(2):57-61)

Key words: molar, incisor, malformation

<Received on August 22, 2018, Revised on September 1, Accepted on September 2>

ME dog AR 9 A2FA Y] EFAQ A
FEf o] F B P WA AH-2| defectE H I
A MIMe| olgkd witx] o] B9 AAgAI A FH
d  E 7HAY, A2 FHE7E ¢FL, w2 A Be
4 W A= fSE Aok AR A A2
Fel= A v Xk HEE g fr1g e
2 o= gH olde B
ol A FH oife e Aoks AL W
TR} A = gl fATF BEY] o] A
27F ol 9l A & St & S EALof| A= MIMe

zjofe] WhSAofj 2= X|ote] 4= PH|
2 249 o] = 4 o fAd ¥
oA & WA Thsstrt, o]t HeA o= /4
A AR, Al 2l o fEE 4 !
2014 Witt's= F+ SAFo| Al cervical mineralized
diaphragm (CMD)&} A¥E 54421 Xo} =
ol & Histl o’ Lees> ©|2f Hl=3t FH|
ol Hol= 1299 $AE Bt e=E ol

2 A& Molar—incisor malformation (MIM)

olg} sttt 1 ¥ Brusevolds® H|5:gh HF
& oS Kol oA FHE Eagh bt Qi ?
olEd% MIM2 ol MEA &% X|of e o]
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computed tomography (CBCT) G4 o]-&35}o
Hles 2l 2B 5E AR Sdlof tish Ak
A} gt
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Yonseiro, Sudaemun-Gu, Seoul, Korea, 03722 Tel: 82-2-2228-3150, E-mail: andyendo@yuhs.ac

Acknowledgement: The authors deny any conflict of interest

57



Volume 19, Number 2, 2018

|

164 FARAE 9% 9] olgy o] Aes 4o
=2 AAtiste A|aefshE A A opEEe] Wielst
A}, FA= A Hofl= QEE F2 FHo] i
stelom A A9 ZEAato] =] of
10~127 &< ¥ A=2E e BEo] vk )
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(Figure 4A). Ao &5 Aldi412]9] 4]
st Qs 24 G CBCT 9442 #&4st
o, A D X7 FH o]4fo] By
(Figure 1B-D).

32 pacs FﬂJ 32, O
O fo i L A

BRI = e B R R I & s R
(OPMI PICO; Carl Zeiss, Gottingen,
Germany) 3t CBCT G4 #ilsle] access
opening= A&kt CBCT 974 A= oF 574
o] o] Q& Aolet A&l e (Figure 1B),
A F Al Y 2 ATE s (PdE
TATNE, AAFNS) (Figure 2A). HARE
4=47]5 (RootZX: J. Morita Corp, Osaka,
apan) ©]-&sto] LIS ZA F IAF WA A
e FZYGsto] 415 2 AFNS ol
Weine canal configuration®] type II 43 S|
& olstthFigure 2B).” 1 3 A 7| 28-S
Profile Ni—Ti file system (Dentsply Maillefer,
Ballaigues, Switzerland) & ©]-&3}o] #35.06 =
71744 S skt 2.5% NaOCl2 23 23 A
2 T 23 AREEE o 9 Caviton (GC
Corp, Tokyo, Japan) ©]-&38to] JA| 7Fg-5}3ct.
o Wl Al #Abs B2 A= oY 7 b
of obsthal skGich T =4 upE 2 2wy A
g & AESES 23 ZAHFNS 2 Aol ¢
9] isthmusE &QI5tF L (Figure 24A), T-HA=E
& 2aE2y 9 X10 &2 A g A AR
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]

i I ol

oy

Figure 1. (A) =% X|2E ARl (B) =% CBC
Disto—cervical £2/2| constrictionZ

58

T axial view. 5742| 20| BHEHEICt (C) =% CBCT reformatted panoramic view.
oatst 4 Qlot, (D) =% CBCT sagittal view. Y& pulp chamberZt ZH&EICH
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ANEE TATAE, BATUNS 27 BAEEIYY 2K
=32 Atolofl c&9 isthmus7Zt BHEHEICH (SHH). (C,
isthmusOlAl ZARES U M2ZMNYES Z2ag LS (E
Z 5719 22 Afo]of| isthmiz} BHEHEICt (SHALHE).
F7H R ZAES ¢ A2ZAES
s tHFigure 2C). = 709 &3 94|
o7 I3 54, IAF A #Z
<ol type 11 FEfYS st tH(Figure
2D). 71 % #35/.06 71 3 B8 2 AP s
Z oA MY 2] 34 D AEE vkl & dn
Hos WSS of oAl 3 Ael9] isthmis

}

E M @

40 o 6T o

e 4= A e (Figure 2E,F), A< 3
[}

Al w1 Wl Al B S S8
2 mhg 9 oesd A 3 kg Al
2.5% NaOCl ©]-&€3}9 passive ultrasonic
irrigation (DH tip: Epident, Seoul, Korea)<
Algskaiet, @An7 oF 3 Wi 2 isthmi F9
debris®] AAE &2lstH o™, sterile paper
point® ¥ A% ¥ A7taAdSH71Y (Super
Endo Alpha and Beta; B&L Biotech, Ansan,
Korea)© 2 Sealapex (Sybronendo, Orange,
CA) AH&sto] oAttt 1 & Hgxl o
&35to] core AlASHAT, 1 % B 7S EElsto]
P A2 AR AR S SAE S
Rl tH(Figure 3).
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MIMe] o]gte Z|ok= o]l & ol
=0, A28 A 2] Fei=

& A7y W B AA ] FE Y eFe
Aojrt, w3, AR 2ol A F
wedge—shaped notchs ®o|7| %= 3t}
A7 MIME oF&olu S53417 A Agha 22
TR aglel o8 Ueh= AoewE A7t
Lees 9 S8 Hilox= 12789 At & 1078°
4 1-2d & e, HE oliF, HE o
T X SIA4 ¥ A yHo| S Hisirt®
ESE Witt7F Rag = o] &A= 24 971
AAR A A5 E w2 P 24 &
REE S0 fERol=e =EH HAH] QL
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Boltk(Figure 4A). £3| 3}t o= Alld++% 9
73 - AL, Tk A FHE 9ok B3, G
Aot FHA] AHRof wedge— shaped defect”}
A= H(Figure 4B) 2 &4 2| & ZA4 74
OS2 10~1257F dEAEE W HS aLefsto]
ot 25 A +-2E MIM 2|ot= 2etselnt,
Zelo] gAk= Aot &5 AR R A2 B
of Wy gl 2pIg o g Eabof gl om, 211 A
ot F5 Al A= Ao YAL A= Sl
o}, et s A|oke] AT Abe] Rl 5]
HASHA] ket WA B FHE Lo st
MIMoﬂ o|ghy zloteo] A JA B5 ¢ gL A
HolAu Eligdo= X]-r HAZE dojd 4= 3l
q Lees MIM Z|opr} Zh= w44l 2147

60

%T&ilﬂ ol CBCT 3 @7l =9

A %

ofe] shapaiel o] Phat TS HEH<l olsirt
P55 EI9lE, B Zeloh 2ol e olrk Gl

Z|o}o] Lol 1 P S whotstal LA R I
Z ApT 7o S =o] oFS Zol T LA Oi
e F= 2ol Theetth E3t 2 S A
7} 2 Afoleofl ol isthmiZb T2 ‘EiEHFigure
2E,F). Isthmus= GRS 28 43, AIES &
e A4 22 9 Alto] FE5 AlATE 01@4 =
< ohFet Aol isthmus 99 ZHAF A|
Aol anpzolgl= Bz} Qlek ™t B ZdoA e
passive ultrasonic irrigationa o]&3sfo] <&
Aol isthmi F919] AlAS B a4 08 A3
sheaL skl



Endodontics & Dental Rehabilitation

as

A P oS Holi= MIM #oke] A9 229
gt = 9 2o A, YAE IS de
O HollM §/82Ql Blaz ZHA| 72 Aol
ol#lE & Utk Iy Ao ZUARY TR
CBCT ¥ &n|7d& ol &do2M ol2et FHf o4
= Hole AoteoA ke Hleer THART FE
5] sl ghet 2= o] 2 AR AlRErh

References

1. Brook AH. Multilevel complex interactions
between genetic, epigenetic and environmental
factors in the aetiology of anomalies of dental
development. Arch Oral Biol 2009;54 Suppl 1:S3-
17.

2. Witt CV, Hirt T, Rutz G, Luder HU. Root
malformation associated with a cervical mineralized
diaphragm--a distinct form of tooth abnormality?
Oral Surg Oral Med Oral Pathol Oral Radiol
2014;117:¢311-319.

3. Brusevold 1J, Bie TMG, Baumgartner CS, Das R,
Espelid 1. Molar incisor malformation in six cases:
description and diagnostic protocol. Oral Surg Oral
Med Oral Pathol Oral Radiol 2017;124:52-61.

4. Lee HS, Kim SH, Kim SO, Choi BJ, Cho SW,
Park W, Song JS. Microscopic analysis of molar--
incisor malformation. Oral Surg Oral Med Oral
Pathol Oral Radiol 2015;119:544-552.

5. Lee HS, Kim SH, Kim SO, Lee JH, Choi HJ,
Jung HS, Song JS. A new type of dental anomaly:
molar-incisor malformation (MIM). Oral Surg Oral
Med Oral Pathol Oral Radiol 2014;118:101-
109.e103.

6. Wright JT, Curran A, Kim KJ, Yang YM, Nam
SH, Shin TJ, Hyun HK, Kim YJ, Lee SH, Kim JW.
Molar root-incisor malformation: considerations of
diverse developmental and etiologic factors. Oral
Surg Oral Med Oral Pathol Oral Radiol 2016;121:
164-172.

7. Weine FS, Healey HJ, Gerstein H, Evanson L.
Canal configuration in the mesiobuccal root of the
maxillary first molar and its endodontic signifi-

cance. 1969. J Endod 2012;38:1305-1308.

8. Siqueira JF, Jr., Alves FR, Versiani MA, Rocas
IN, Almeida BM, Neves MA, Sousa-Neto MD.
Correlative bacteriologic and micro-computed
tomographic analysis of mandibular molar mesial
canals prepared by self-adjusting file, reciproc, and
twisted file systems. J Endod 2013;39:1044-1050.
9. Duque JA, Duarte MA, Canali LC, Zancan RF,
Vivan RR, Bernardes RA, Bramante CM.
Comparative Effectiveness of New Mechanical
Irrigant Agitating Devices for Debris Removal from
the Canal and Isthmus of Mesial Roots of
Mandibular Molars. J Endod 2017;43:326-331.

10. Leoni GB, Versiani MA, Silva-Sousa YT,
Bruniera JF, Pecora JD, Sousa-Neto MD. Ex vivo
evaluation of four final irrigation protocols on the
removal of hard-tissue debris from the mesial root
canal system of mandibular first molars. /nt Endod
J 2017;50:398-406.

11. Malentacca A, Uccioli U, Mannocci F, Bhuva
B, Zangari D, Pulella C, Lajolo C. The comparative
effectiveness and safety of three activated irrigation
techniques in the isthmus area using a transparent
tooth model. Int Endod J 2018;51 Suppl 1:e35-e41.

61



Volume 19, Number 2, 2018

Weine2l Type IV Z2EZ2 7% 4
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Endodontic treatment of maxillary second premolar
with Weine’s Type IV root canals: a case report

Z2IEl, Mo, 0] 8* Mintae Kim, Won—-Gyun Chung, Yoon Lee*

HMTHEIR BEMEAT|SH x| ot Z T}

Department of Conservative Dentistry, Wonju Severance Christian Hospital, Yonsei University

Abstract

Knowledge of basic root canal morphology and possible variations in anatomy are important for achieving
successful root canal treatment. The Maxillary second premolar can include all four types of Weine’s
configuration in root canal morphology. Among them, an unusual anatomic variation is Weine’s Type IV, a
single, broad root canal that bifurcates into two separate root canals. For the successful root canal treatment
of maxillary second premolar with a Weine’s Type IV configuration, clinician should be aware of canal
variations and types. Radiographic examination with shifted horizontal angles, adequate access cavity
formation, tactile examination of canals with a precurved K-file, and the use of different filling techniques are

needed. (Endod Dent Rehabil 2017:19(2):62-66)

Key words: Weine's Type IV canal, maxillary second premolar, anatomic variation, precurved file, filling technique
<Received on August 22, 2018, Revised on August 30, 2018, Accepted on September 1, 2018>
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g4 X2t s =5 = 4Ade| AEXITe| o=
Differential diagnosis of acute apical abscess and
post —operative maxillary cyst: A diagnostic challenge

0|71, ZM* Gayeon Lee, Sunil Kim*
HAM|tistw X|otcyst HZ&arstu Al Department of Conservative Dentistry, Yonsei University Dental College, Seoul, Korea

Abstract

Post-Operative Maxillary cyst is defined as a sinus mucoceles which developed after operation on the
maxillary sinus, trauma or sinus floor augmentation. Because the maxillary sinus is close contact with the
tooth, diagnosis of maxillary sinus disease and tooth origin disease are often difficult due to the difference in
symptoms is not clear even in the presence of medical history and clinical examination. This case report
presents post-operative maxillary cyst misdiagnosed as acute apical abscess. Dentists need to keep in mind
that patients with disease in the maxillary sinus can come to the dental clinic and be aware of the diagnosis.
(Endod Dent Rehabil 2018;19(2):67-71)

Key words: axillary cyst, diagnosis, differential
<Received on September 15, 2018, Revised on October 8, Accepted on October 9>
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DY M= ZEAMEHMH E M0 USHF?
Do you use irrigant appropriately?

Z|l]2ILt Yoorina Choi

Heohstw x|otcHstHEA X| o2 Z 31 Department of Conservative Dentistry, Wonkwang University Dental Hospital

Abstract

An ideal irrigant should have fulfill several abilities to lubricate root canal spaces, dissolve organic and
inorganic remnants, kill planktonic and biofilm microbes. Concurrently, it should have non-toxic to periapical
tissue and non-allergenic characteristics. There have been many efforts to develop the better irrigants,
however, there is not an ideal irrigant until now. Sodium hypochlorite (NaOCI) have been used as main
irrigants for root canal treatment for a long time. Additionally, ethylenediaminetetraacetic acid (EDTA) can
be used for removal of inorganic remnants like smear layer and chlorhexidine digluconate (CHX) for getting
better antimicrobial effect. Irrigation is essential and important part for successful root canal treatment. For
the anatomical structures like fin and isthmus, and un-cleaned area by mechanical instrumentation, chemical
irrigation can be the only way to clean those area. We always have to make an effort to do irrigation on all of
intracanal area thoroughly. This article is focused on NaOCI, and aimed to know the mechanism of action,
find the methods for increasing the efficacy, and interaction with other irrigants for cautious application.

(Endod Dent Rehabil 2018;19(2):72-75)
Key words: NaOCI, EDTA, CHX, manual agitation
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