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1) Unpredictable condition of root canal
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3) Amine-free resin cement2| Af

FHeE0| LiEL= A2 ¢
cementO| Al At Q= tertiary amineO|LC}.
Ol UMt &2 AM8SIH, REXTH9
=H7t 22Hez jAE7| 2o, ER A
EMNE2
QICE CHEA QI Z10]| Rely-X Ultimate(3M ESPE)
2= HMZF0|C}

BHE9| resin

amine-free resin cementE ZEA|5l1

WHAT WILL SPOIL FREE RADICAL GENERATION?

(Base-Lewis)
Ar 3° Amine

Benzoyl Peroxide Bs

—>» Free Radical

Acid(H*)+:Base =—— H-B'ase
(LEWIS) (QUATERNARY)

Benzoyl Peroxide E= —> No Free Radical

Fig. 5. AO}& HAHH|Q} dual-cure resin cement 70| LIE}

L= 2X5tM0| 7|1™ (Cited from BI Suh)
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L7} dual-cure resin cementdt SAIEIS E1

Sl QJACH (Bitter, 2006; Mazzoni, 2009).
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(Kowalska et al. 2021) (Figure 4).

TPO= CHEZA QI Norrish type I free radical
photoinitiator2 Lucirin TPOZt1 = E2|2=0|,

BASF companyZ2t= 3t AI0A M-S 712t
Aoz Edls= UzrE HEZ Xod FYE
OfL|2t &E3| B2 YoM ALEEl= E7HAl
HMolct.  CQM™E  F=7H™eQl A XtopRiatol
100 3
g w : |
E - 0
3 § o
= W
E s
5 -
Z MW .
: ow Ty
10 .,
L e . .
30 330 400 420 440 460 480 500 520 540
Waovalangth (nm)
100 4 .
90
a0
o 70
R
= 50
E a0
30
0
10
0 e e
360 380 400 470 440 460 480 500 520 540

‘Wavelangth (nm)

reaction0| EQSIX| QU cleavagetAlOZ
free radical2 AAMSI0 L=THHE2 90| JHA|7}

O|ROXE22 [ W=
2 Qstol dd¥ez  CQECLt
degree of conversion level& LIEILjE= A =Z
e RACH S JHAIM AtMe] MZE CQ
of BI3t0) o QI3 D|M2 wlofM | AL}
extra-white shadeOi|A| 22 S|At HEESO0
JHAI M2 TPOE X{EHSILD QIC} Ciol,
A|Cf S2 TEO| 380~420nmEM UV &
|-71| E|B 2, TPOE ZIHAIMEM =
ol YT S At2E =, Polywave

_._

O

-

o
o

M

|
2
of
(=13
[
3

o

(=]
(e:]
=

OF



= ZWA|IHZ2 YAl Polywave LED Z
&7{Lt conventional &= &
g O 1 S0l HAES| o[FofZ
el Zlol ojfgt X W&o H=Ee
TPOLt PPDE #iEHS7| HLh= CQE F

AlM 2 3tk PPDL} TPOE F7I8t= H
MEHSICE CQ, PPD, TPOS9| ZIWAINZ
SHtIAOM ZHE RO XM AEE A
= Lh=A, EMAIH =
vivadent2l= SEX|IRHZS|AA 7 st &
JHAIMIZ2 201430 Variolink esthetic 24 &I A|HI

EE SASHEM dxiotlS

|

N

[l
-

o
g "

oH
=

g
t

40 1z
N o

3l
BN

Ivocerin Ivoclar

=P

or=2 879l tipo| ST ®AH7[Lt

"o 50| 20| AL T EOUs B0
= &3¢l 280 A &5 WEo
7 SICt EESH radiometerE

2
2 3Z=E H3sH T

X Z45t

S




polywave

0| F0{H
|xel &8

bt

Acknowledgement

This research was supported by the Bio &
Medical Technology Development Program of
the National Research Foundation (NRF) and
funded by the Korean government (MSIP &
MOHW) NRF (No.2019R1G1A1100082)

Polymers (Basel) 2021;13(10).

3. de Oliveira D, Rocha MG, Correr AB,
M. Effect of Beam
Profiles from Different Light Emission Tip Types

Ferracane JL, Sinhoreti

of Multiwave Light-emitting Diodes on the
Curing Profile of Resin-based Composites. Oper
Dent 2019;44(4):365-378.

4, Price RB, Ferracane JL, Shortall AC.
Light-Curing Units: A Review of What We Need

22

eIt W7t AF8Ste &F 27| 7|7|0f Ci5to
Z O|gist, O|E & |G AtESt= A2
S tle==e 4382 =0l=0H ExHolzgt
ShZICt.

HnEd

1. Price RBT. Light Curing in Dentistry.
Dent Clin North Am 2017;61(4):751-778.

2. Hasanain FA, Nassar HM. Utilizing

Light Cure Units: A Concise Narrative Review.

to Know. J Dent Res 2015;94(9):1179-1186.

5. Santini IT, Felix CM.
Photoinitiators in dentistry: a review. Prim Dent
J 2013;2(4):30-33.

6. Kowalska A, Sokolowski J, Bociong K.

A, Gallegos

The Photoinitiators Used in Resin Based Dental
Composite-A Review and Future Perspectives.
Polymers (Basel) 2021;13(3).



<Case Report>

Management of teeth with infected lateral canals

Ju-Hyo Park, Ji-Hyun Jang

Department of Conservative Dentistry, School of Dentistry, Kyung Hee University

E-mail:

Abstract

This case report presented the two cases which
manage the teeth of periapical abscess originated
from infected lateral canals via surgical and non-
surgical approaches. A former case presented the
case managed by non-surgical root canal
treatment on the right upper premolar, which has
the lateral lesion. A latter one presented the case
managed by surgical endodontic treatment of the
upper incisor. After the infected lateral canals
were managed surgically or non-surgically, both
teeth were asymptomatic and fistulas were
resolved. This case report showed the clinical
significance of diagnosis and management of

infected lateral canal.

Introduction

The goal of apical periodontitis treatment is to
eliminate or reduce microbial infection and to
prevent re-infection by creating a tight seal of the
root canal system. Nevertheless, in most clinical
failures in which the root canals were properly
managed, the bacteria are still present in the root
canal system including in the dentinal tubules,
isthmi, lateral canals, and apical ramifications.
(Jang, Lee, Yi, Choi, & Park, 2015)
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Lateral and apical ramifications of the main

root canal are formed after a localized
fragmentation of the epithelial root sheath
develops, or when blood vessels running from the
dental sac through the dental papilla persist.
Lateral canals can be observed anywhere along
the length of the root ramifications are found in
the apical 1/3 of the root, 73.5%; in the middle
1/3 of the root: 11%; and in the coronal 1/3 of the
root: 15%. Lateral canals cannot be mechanically
instrumented, and their content can only be
neutralized by effective irrigation or with an
intracanal medication. (Ricucci & Siqueira, 2010)

This case report presented the two cases which
manage the teeth of periapical abscess originated
from infected lateral canals via surgical and non-

surgical approaches.

Case
# Case 1. Nonsurgical management

A 63-year old male patient visited the dental
clinic with the gingival swelling and fistula on
the right upper premolar, and tooth #15 got
endodontic treatment 10 years ago. Tooth #15
was traced with a GP cone, which indicated that
it was not toward the apical area but the middle
root. Based on the clinical and radiographic
examination, tooth #15 was diagnosed with a



(Figure 1. Tooth #15 which has the inflammation via
lateral canal was treated by nonsurgical root canal therapy.)

chronic apical abscess and non-surgical root
canal treatment was planned, primarily. After
several root canal treatments using NiTi rotary
file (Protaper Gold, Dentsply Sirona) canal
preparation and 5% NaOCI ultrasonic copious
irrigation, the fistula was resolved. Then, canal
obturation was performed with GP and AH plus

resinous endodontic sealer by continuous
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Three months after root canal

technique.

treatment, the size of periapical radiolucency was

reduced, and there were no clinical or

radiographic signs of inflammation.

# Case 2. Surgical management
A 46-year old female patient visited the clinic

due to the labial fistula on the upper gingiva.



(Figure 2. Tooth #11 with lateral canal was surgically

treated by pararadicular under dental

miscroscope.)

surgery

Tooth #11 was traced with a GP cone on the
middle 1/3 of the root, not apical 1/3. The
CBCT the
radiolucency with an untreated lateral canal in

image showed pararadicular

the middle 1/3 of the root. Based on the clinical
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and radiographic examination, tooth #15 was
diagnosed with a chronic apical abscess and
surgical root canal treatment was planned.
Under local anesthesia, the full-thickness
periosteal flap was elevated, and the root
surface was thoroughly examined. Under
defined,
granulated cystic lesion was observed, and a

microscopic magnification, well



contaminated lateral canal was observed. The
cystic lesion was curettage, the lateral canal
was prepared using an ultrasonic tip, and the
prepared canal was filled with fast-set MTA
(Endocem MTA, maruchi, Korea). The
elevated flap was repositioned, followed by a

suture using 4/0 blue nylon.

(Figure 3. Intraoperative photographs of surgical %

management of tooth #11)

At 1-month follow-up, the labial sinus tract
was resolved, and there were no clinical or

radiographic signs of inflammation.

Discussion

The main objective of endodontic treatment
procedures should be the cleaning and filling of
the root canal to its entire extent including all
lateral canals. (Spoorthy, Velmurugan, Ballal,
& Nandini, 2013) Thermoplasticized gutta-
percha filling techniques are better for filling
the lateral canal with gutta-percha and sealer or
with just sealer than lateral condensation.
(Carvalho-Sousa et al., 2010) Failure to fill
lateral canals has been assumed not to lead to
endodontic treatment failure characterized by a
post-treatment lateral lesion. Even though the
lateral canal may appear to be “*filled’” on
radiography, the histologic findings revealed
that the filling material was intermixed with
necrotic tissue and adequate filling of the lateral
canal did not occur. (Vieira, Siqueira, Ricucci,
& Lopes, 2012) Therefore, disinfection of
lateral canals in cases of pulp necrosis and
apical and/or lateral periodontitis should be
considered an important goal of the treatment.

Chemo-mechanical preparation partially
removed necrotic tissue from the entrance of
the lateral canal, whereas the adjacent tissue
remained inflamed, sometimes infected, and
was associated with periradicular disease.

Dental Operating Microscopes is considered
as essential equipment, especially when micro-

anatomical structures, such as lateral canals,



must be appropriately managed. Therefore, the
surgical approach might be chosen to manage
the residual post-treatment infection in the

lateral.

Conclusion
This case report showed the two different
managements of infected lateral canals. Based
on follow-up observations presented in these
two clinical cases, infected lateral canals can be
successfully managed by both non-surgical and
surgical endodontic treatments. If non-surgical
treatment is possible, variable irrigation
methods and devices might help improve
disinfection. A surgical approach might be
necessary when conventional root canal
treatment is impossible. An adequate surgical
approach with the use of the appropriate
instrument and materials are key factors for the
successful  management of  anatomical

variations.
Understanding the complexity of root canal
anatomy including lateral and accessory canals
is important to diagnosis and choosing the

management method.
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