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Review article

Minimally invasive endodontics

MOIA HEoisty tiEX| A X| a2 &=

Min-Seock Seo* Department of Conservative Dentistry, Wonkwang University Daejeon Dental Hospital, Daejeon, Korea

Abstract

The primary goal of endodontic therapy is the long-term retention of a functional tooth by preventing or
treating apical periodontitis. Minimally invasive endodontics aims to preserve the maximum of tooth
structure during endodontic therapy. For this reason the design of many recent instruments has been inspired
by a minimally invasive philosophy. The topic is still controversial and the concept is accounted responsible
for a less efficacious disinfection. This review addresses current clinical and laboratory date to provide an
overview of the new endodontic paradigm. (Endod Dent Rehabil 2016,17(1):4-9)
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Single-cone root canal obturation technique using
calcium silicate-based sealers
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Hyunsuk Kim, Dong-Kyu Yang, Su—-Jung Shin*

Department of Conservative Dentistry, Yonsei University College of Dentistry

Abstract

With the introduction of several calcium silicate based sealers, a single-cone filling method has recently been
advocated. This technique has shown equivalent or superior results compared with the continuous filling
method in sealing ability. Future outcome studies are necessary in this field. (Endod Dent Rehabil

2016;17(1):10-14)

Keywords: single cone technique, canal obturation, calcium silicate based sealer

<Received on February 2, 2016, Revised on February 28, 2016; Accepted on March 1, 2016>

Introduction

A single-cone filling method has been considered
inferior to lateral or continuous wave filling
techniques in the past. Recently, with the
introduction of calcium silicate based sealers, a
single-cone method has been tested and was shown
to be promising. This review is aimed at providing
the current status ofthe single-cone filling technique
using calcium silicate based sealers.

Calcium silicate-based sealers

In the field of endodontics, calcium silicate sealer
products such as MTA Plus (Prevest Denpro
GmbH, Heidelberg, Germany), MTA Fillapex

*Corresponding author : Su-Jung Shin

(Angelus, Londrina, Brazil), iRoot SP (Innovative
BioCeramix, Vancouver, BC, Canada), and
EndoSequence BC (Brassler USA, Savannah, GA,)
have been used since their introduction. Most of
these products are composed of calcium silicates,
with minor differences in other ingredients. For
instance, EndoSequence BC is composed of
calcium silicates, calcium phosphate monobasic,
zirconium oxide, tantalum oxide, and thickening
agents.' Recent developments in calcium silicate
based sealers have led to better sealing ability and
biocompatibility. The aforementioned products
have shown low cytotoxicity, suitable bonding
strength, and sealing ability.** According to a recent
study, EndoSequence BC sealed the root canal

Department of Conservative Dentistry, Yonsei University College of Dentistry, GangNam Severance Dental Hospital, 211 Eonju-ro, Gangnam-
gu, Seoul, Korea, 135-720 E-mail: sujungshin@yuhs.ac Tel: 82-10-6279-6453, Fax: 82-2-3463-4052
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chamber better than AH Plus sealer did; and showed
the highest bond strength under all moisture
conditions.® In other studies, its cytotoxicity at 24
hours was much less than that of AH Plus and
showed high biocompatibiliy.’ In addition, while zinc
oxide and eugenol and AH Plus evoked greater
calcitonin gene-related peptide (CGRP) release, the
EndoSequence BC sealer reduced basal CGRP release
at all concentrations tested. This indicates less potential
for postoperative pain and neurogenic inflammation?
It has been reported that BC sealer enhances the
osteoblastic differentiation of periodontal ligament
cells ?, induces dentin remineralization'®, and has
strong antibacterial properties.'"?

According to the material manufacturers, most of
the calcium silicate sealers are recommended for
application with the single-cone obturation
technique.""” Due to the increase inusage of calcium
silicate sealers, the single-cone filling technique has
recently become more prevalentin clinical use.

Current studies of the single-cone obturation
technique

Before the introduction of calcium silicate sealers,
the single-cone technique was not universally
recommended for clinical applications.The single-
cone technique was considered to have a higher risk
of sealer extrusion than traditional lateral
condensation." Moreover, the percentage of sealer-
coated root canal perimeterswas significantly higher
in canals obturatedusing the single cone technique
compared withthose in the lateral and vertical
condensation filling groups.This indicates that the
risk of intracanal voids may be higher for the single-
cone filling technique.” In another study, the
amount of microleakage was significantly higher in
the single-cone technique filling group than in
thelateral and vertical condensation filling groups.'®
However, due to the superior characteristics of
calcium silicate sealers and manufacturer’s advice,
the application of single-cone filling technique is
increasing in clinical practice. Moreover, since the
condensation step during endodontic therapy is
considered to bea contributing factor for root

fracture, the single-cone filling technique is now
regarded to be a simple and relatively safe method
in canal obturation.

Sealing ability

The best prognosis for root canal treatment can be
achieved by homogenous obturation to the apical
constriction.” To help achieve this goal, filling
materials and root canal sealers are intended to
provide a fluid-tight, hermetic seal at the apical
foramen." Recent studies regarding the sealing
ability of single-cone filling techniques focus on
void occurrence using micro-CT scanning.
According to a recent study using the micro-CT
scanner, there was no significant difference inthe
number of voids in samples filled with different
filling techniques (lateral compaction, Thermafil),
whereas void volumes were slightly higher in
samples filled with the single-cone technique."”
However, in another study using a calcium silicate
cement, the single-cone filling method produced
less porosity than did the lateral compaction
method, thereby suggesting that the single cone
method can improve the quality and homogeneity
of root canal fillings when used with endodontic
biomaterial

In a study where oval-shaped root canals were filled
with different root canal sealers (EndoSequence
BC, Smartpaste bio, ActiV GP, AH Plus), there was
no significant difference in void formation, although
bioceramic sealers produced the fewest voids in the
apical third of root canals.” In one study, a single
cone obturation showed no significant difference in
bacterial microleakage with lateral compaction
when MTA (mineral trioxide aggregate) or CEM
(calcium-enriched mixture) cements were utilized
In one study regarding cross-sectional shape of root
canal, bond strength was evaluated in samples that
were filled with single-cone gutta-percha and AH
Plus sealer. Round canals had a significantly higher
percentage of gutta-percha-filled areas, resulting in
higher bond strength than those with oval and long
oval canals.” Moreover, in a study analyzing
different canal filling methods in curved root canals,
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a more favorable root canal filling using less sealer
was obtained withwarm obturation techniques such
as Guttafusion or Thermafil than in canals filled
with the single-cone technique. This suggests that
the single-cone technique may not be indicated for
root canal chambers with difficult anatomic
characteristics.*

Root crack

Teeth diagnosed with vertical root fractures are
frequently considered hopeless with a poor
prognosis.There are many predisposing factors for
vertical root fractures such as loss of tissue,
dehydration of dentin, and the undesirable effects of
irrigation solutions. Excessive pressure during root
canal filling procedures can also be considered
dangerous, and may lead to vertical root fracture
and tooth loss.»*

The single-cone filling method may be less
damaging to the tooth structure, as decreased
pressure is applied during the filling procedure than
in the lateral and vertical condensation methods. In
one study investigating the incidence of fractures in
root dentin, single-cone obturation produced a
smaller number of fractures than alternative
techniques such as warm vertical and cold lateral

compaction. This indicates that the minimal
pressure of the single cone method creates less
compaction forces on the root canal wallsthan the
other techniques.”

In a study that compared fracture formation
indifferent steps of root canal therapy such as apical
enlargement, single-cone canal obturation, post or
filling material removal, and post space preparation,
the single-cone filling technique had no significant
effect on apical crack initiation. It resulted in only
one new fracture, which was significantly lesser
than that produced by other procedures.”

Protocols of single-cone filling technique
EndoSequence BC and Endoseal MTA (Maruchi,
Wonju, South Korea) are recommended by their
manufacturers for the single-cone obturation
technique.'* It is stated that these calcium silicate-
based sealers have excellent flowability and
dimensional stability. Both EndoSequence BC and
Endoseal MTA are premixed and injectable type
sealers; however, Endoseal MTA is also available as
a powder and liquid type.

After placing the sealer into the coronal one third of
the root canal chamber with an intracanal tip, a
nickel-titanium rotary file or a lentulo spiral is used

Fig 1. Clinical case of root canal treatment using
single cone technique with Endo Sequence BC
sealer. (A) A preoperative periapical radiograph
showed the apical lesion around #14 and 15 (B
and C) After cleaning and shaping, Endo
Sequence BC sealer was placed into the canals.
(D and E) Gutta-percha cone was slowly
inserted and severed by heated plugger. (F)
Lack of void in a periapical radiograph.

12
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Fig 2. (A and B) Photographs of sectioned extracted tooth filled with a single gutta—percha cone and
EndoSequence BC sealer. (A) There is no gap formation. (B) Small void can occur with this technigue.

to evenly distribute the sealer throughout the canal.
A prepared master cone is slowly inserted to the
working length. In case of Endoseal, the
manufacturer recommends ultrasonic vibration for
apical plug formation. Finally, the gutta-percha cone
is severed using a heated plugger. (Figl and 2)

Conclusions

The single-cone filling method using calcium
silicate-based sealers is relatively new. Even though
a large number of studies have been performed
utilizing this technique, clinicians should be
cautious to attempt the procedure during canal
obturation. Future prospective studies related to
clinical outcomes may be necessary.
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Intentional replantation of a mandibular canine with
two roots has calcified canal: a case report
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Abstract

Many clinicians have the perception that a given tooth will contain a specific number of roots and/or canals.
However, a careful evaluation of research material has shown that variations in tooth morphology are
common. Although mandibular canines usually have one root canal, the occurrence of two roots and two
distinct canals has often been reported. Intentional replantation is extraction of a tooth to do extraoral therapy,
and then inserted into its socket. Further, it can be considered as a treatment option for being impossible
nonsurgical endodontic treatment or apical surgery due to anatomic limitations and accessibility problems
such as bone thickness, nerve and sinus proximity and so on. This case report describesan intentional
replantation of the mandibular canine with two roots that has calcified canal.(Endod Dent Rehabil

2016;17(1):15-19)

Keywords: calcification, intentional replantation, mandibular canine, mineral trioxide aggregate, morphology, variation
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‘Cutting off’ dens invagination as a treatment of
dens invaginatus: a case report
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Abstract

The presence of complicated anatomy of root canal space, such as dens invaginatus, frequently hinders
proper canal enlargement and obturation in root canal treatment, which might drive unfavorable clinical
endodontic outcome. It would be a decent way to remove only theinvaginated portion and perform typical
endodontic treatment. This case describes a clinical case of patient with dens invaginatus with apical
periodontitis. The treatment was achieved by means of modifying complicated root anatomy with removing
invaginated hard tissue and orthograde obturation with mineralized trioxide aggregate (MTA). ‘Cutting off”
invaginated tooth structure can provide sufficient vision which will lead practitioner to achieve favorable
canal irrigation and obturation. Furthermore, anatomical analysis via cone beam computed tomography
(CBCT) will help dentists to treat properly. (Endod Dent Rehabil 2016;17(1):20-25)

Keywords: dens invaginatus, root canal anatomy, variation, cone beam computed tomography
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18, Serial radiographs of the overall procedure. (A) Preoperative radiograph with guttapercha traced into apex of #12
(arrow). (B) Canal length measuring after opening pericoronal part of dens invaginatus (I 3B Zt=). (C) Pulled out’
dens invaginatus. (D) Canal filled with Metapaste. (E) Canal length measuring after removing dens invaginatus. (F)
Postoperative radiograph. (G) 4 months after canal filling. (H) 9 months after canal filling. (I, J) Comparing Reformatted
Cross—sectional CBCT view of preoperative (I) and 6 months later (J) of the initial treatment.
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J&2. Preoperative Cone beam CT of maxillary anterior area. Reformatted axial (A-E), coronal (F-G),and cross—

sectional view(H-1).

12 3. Serial clinical photographs of the procedure of dens invaginatus removal. (A) Preoperative photo. (B) After
opening mesial and distal hole of pericoronal part of invaginated hard tissue. (C) ‘Pulling out' dens invaginatus. (D)

Clinical photo of ‘pulled out' dens invaginatus.
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Endodontic management of a horizontally fractured
palatal root induced by orthodontic screw:a case report

* -
AST* 2H=dix|nt

Dong—Ryul Shin*

Gangnam Luden Dental Clinic

Abstract

Recently, incidence of root perforations or fractures by orthodontic screw is increasing. However, there have
been little information regarding endodontic management for the iatrogenic accidents. This case report
describes endodontic management of a horizontally fractured palatal root in maxillary first molar induced by
a screw which was implanted for orthodontic treatment. (Endod Dent Rehabil 2016,17(1):26-28)

Keyword: orthodontic screw, root fracture, palatal
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How to handle the broken file?
Solution & Prevention

OiEA &7t? F2i%l oi, &0 21 oS0l 21

Abstract

Advancements in rotary nickel-titanium (NiTi) instruments over the last decade have led to new design
concepts and techniques for canal preparation. Canals prepared by NiTi instruments show increased canal
cleanliness and less straightening, apical canal transportation, and perforations.

However, NiTi instruments are still perceived to have a high fracture risk during use, and the fracture of an
instrument is a recognized complication in endodontic treatment. The immediate response to a fractured
instrument would be frequently to regard the treatment as a failure. But there are several factors must be
taken into account to evaluate the prognosis of the tooth in this situation. The objective of the endodontic
treatment with or without a fractured instrument still remains in same as to disinfect the root canal system and
prevent its recontamination. Patients must be informed about an instrument fracturing in their tooth for
ethical and legal reasons.

This lecture will present the way to control the canals with a fractured instrument as well as prevent the

instrument fracture.
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Abstract

Dental Trauma Guideline

Dental trauma most frequently occurs in the maxillary anterior teeth in the ages between 7

and 12. In dental emergency situation, accurate and immediate diagnosis, treatment and

follow—up are essential for favorable treatment outcome. Endodontic treatment is often

involved in the treatment process, but deciding whether endodontic treatment is needed and

the timing of endodontic treatment is often challenging. Therefore, American Association of

Endodontists and International Association of Dental Traumatology provide dental trauma

guidelines representing the current best evidence based on literature research and

professional opinion, which may maximize the chances of success.

This presentation will review such guidelines in the following clinical situations.

Crown fracture (complicated or uncomplicated)/Crown-root fracture/Root fracture/Alveolar

bone fracture

Concussion/Subluxation/Extrusive luxation/Lateral luxation/Intrusive luxation/Avulsion
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