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Comparison of torque generation depending on the
different degrees of canal curvature

Sang Won Kwak, Hyeon—Cheol Kim*

Satoistn x|o|stHI st X|otEESt A QFA
Department of Conservative Dentistry, School of Dentistry, Pusan National University, Dental Research Institute, Yangsan, Korea

Abstract

Aim: The purpose of this study was to compare the torque generation during instrumentation procedure
depending on the 4 different degree of canal curvature.

Materials and Methods: Four simulated artificial canals with 157, 257, 35°, and 45" curvatures in a metal
block were fabricated for this study. 40 ProTaper Gold F2 was freely rotated in each artificial canal with 4 mm
up-and-down pecking motion at the working length (n = 10). During the instrumentation procedures torque data
were recorded in real time. The total torque was calculated by integrating the area below the plot during 15
pecking movement and the maximum torque were measured. The data were statistically analyzed by using
Kruskal-Wallis test and Mann-Whitney U test at a significance level of 95% (P < .05).

Results: The total and maximum torque were significantly lowest at the degree of 15 canal curvature, followed by
degree of 25, 35, and 45 (P <.05). As the degree of canal curvature was increased, the generated torque was increased.

Conclusions: Under the limitations of this study, the generated torque was affected by the degree of canal
curvature. Therefore, the use of flexible file is recommended for the canal shaping in a severely curved canal
to reduce the chance of file fracture or development of dentinal microcrack. (Endod Dent Rehabil
2019;20(1):4-8)

Key words: torque generation; canal curvature; NiTi file; ProTaper Gold
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Figure 1. Artificial root canals with 4 different canal
curvatures used in this study.
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Table 1. The total and maximum torque generated during instrumentation with 15 pecking strokes (mean *+ SD).

Curvature angle Total torque (Ncm) Maximum torque (Ncm)
15° 0.095 + 0.005a 0.007 + 0.001a
25° 0.201 + 0.021b 0.017 + 0.002b
35° 0.457 + 0.037¢ 0.038 + 0.003¢
45° 0.655 + 0.031d 0.054 + 0.003d

=hed Different superscripts mean the significant differences between groups (p < 0.05).

0,06 = A

000

Torque

Figure 2. A representative plot images from each groups with different degrees of the canal curvature. (A) 15, (B) 25,

(C) 35°, and (D) 45",
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Endodontic Treatment of Four Mandibular Incisors with
Two Root Canals and Separate Foramina : A Case Report

Jin—Hee Lee,' Euiseong Kim,> Jeong—Won Park,’> Su—Jung Shin®

'Private practice, Suwon, Korea, Department of Conservative Dentistry, College of Dentistry, Yonsei University, Seoul, Korea,
*Department of Conservative Dentistry, Gangnam Severance Dental Hospital, College of Dentistry, Yonsei University, Seoul,
Korea

Abstract

Introduction: This case report describes the endodontic treatment of four mandibular incisors with two root
canals and separate foramina.

Case Report: All mandibular incisors showed poor endodontic treatment and apical radiolucency. In three
incisors with the exception of the left central incisor, two canals were observed at the first attempt through a
careful examination of the periapical radiographs and pulp chamber. An additional successful attempt was
made to identify the second root canal of the left central incisor by reference to the location of root canal
orifice of the other three incisors. All mandibular incisors had two separate foramina. All lower incisors were
asymptomatic after treatment.

Conclusion: A careful access cavity under a microscope and periapical radiographs taken from different
horizontal angles during treatment helped locate and prepare the second canal. (Endod Dent Rehabil
2019;20(1):9-13)

Key words: mandibular incisor, two root canals

many investigators and the occurrence of two root
canals with two separate foramina is rare. Rankin-
Wilson & Henry reported that 40.5% of mandibular
incisors had two canals and only 5.4% showed

Introduction

One of the most important factors in endodontic
therapy is a mechanical preparation of the root

canal. It is very important to have a thorough
acknowledge of the root canal anatomy for
successful cleaning and shaping because every
tooth might have anatomical variations. It is
generally accepted that many mandibular incisors
have two canals, even though it appears as one
canal in the radiograph. The incidence of two canals
in the mandibular incisors has been reported by

*Corresponding author: Su-Jung Shin D.D.S., M.S.

separate foramina.! Miyashita showed that of 1085
transparent specimens of extracted mandibular
incisors 12.4% of them had two canals and 3.1%
had two separate canals.* Benjamin & Dawson also
reported a 41.4% incidence of two canals with 1.3%
of them having two separate foramina.’

The possible reason for the endodontic failure of the
mandibular incisors is the failure to locate, debride

Department of Conservative Dentistry, Gangnam Severance Dental Hospital, Yonsei University, 211 Eonju-ro, Gangnam-Gu, Seoul, Korea

Tel: 02-2019-3572 E-mail: sujungshin@yuhs.ac
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and obturate a second canal.* In most cases, the two
canals join together 1 to 2mm from the apex® and
have a single foramen in the mandibular incisors. In
such case, if one canal is prepared and obturated to
the constriction point, an unprepared second canal
might be sealed at the apical area. However, in
mandibular incisors with two separate foramina, an
infection of an unprepared second canal will
promote periradicular pathosis through its own
foramina. Therefore, clinicians should assume that
two root canals may exist in a mandibular incisor
and try to locate them. This case report describes
the endodontic treatment of all mandibular incisors
with two root canals and separate foramina.

Case Report

A 62-year-old man was referred from a local clinic
to the Department of Conservative Dentistry,
Gangnam Severance Dental Hospital, Yonsei
University, for re-endodontic treatment of four
mandibular incisors with the chief complaint of
gingival swelling on the lower incisors and a left
cheek that started 15 days earlier. When he visited
to our clinic, his symptoms had subsided.
Endodontic treatment of the lower four incisors had

Fig 1. Preoperative radiograph of four mandibular incisors.

10

been carried out 4 years earlier in a public health
center. These teeth showed a negative response to
percussion and there was no mobility. The
radiographic examination revealed apical
radiolucency in four mandibular incisors (Fig. 1).
Based on these examinations, the diagnosis was a
pulpless tooth with chronic periradicular
periodontitis in four mandibular incisors. Non-
surgical re-endodontic treatment was planned for
these 4 mandibular incisors. Although the splinted
crowns had fallen out because access cavities had
been prepared on those teeth from previous
treatments, it was difficult to determine the original
canal anatomy.

At the first visit, re-endodontic treatment was
performed on tooth number #24 and 23 under
rubber dam isolation. The canal was calcified and
remained untreated. On the working length
measuring radiograph, the inserted file was not in
the center and a second canal was present on tooth
number #23 (Fig. 2). Radiographs from the slight
distal angle revealed a missing canal on the labial
side. An examination of the darker area under a
microscope revealed second root canal orifice in the
labial portion of the pulp chamber. Two orifices
were separated by dentin and the radiograph

Fig 2. Working length measuring radiograph of left lateral
incisor (#23). Second canal was seen beside the original canal.
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Fig 3. Radiograph of left lateral incisor (#23) showing two
canals with separate foramina.

Fig 5. Clinical photograph showing canal fillings of four
mandibular incisors, Distances between two canals are various.

showed that the two canals had separate foramina
(Fig. 3). On tooth number #24, the search for a
second canal was limited, because the previous
access cavity was deep and there was a risk of
perforation. The root canals were prepared using K-
files (Dentsply Maillefer, Ballaigues, Switzerland)
while irrigating with 2.5% sodium hypochlorite.
They were then obturated using the lateral
condensation technique.

At the second visit, endodontic treatment of teeth
numbers #25 and 26 was performed. Previous
canals filled with gutta-percha were in the lingual
portion of the access cavity. With a careful
inspection, the labial canal on both incisors was

Fig 4. Radiograph of right central (#25) and lateral incisor
(#26) showing two canals with separate foramina.

detected and the root canal length was measured
using Root ZX® (Morita, Tokyo, Japan). The two
root canal orifices of tooth number #25 were
connected with the isthmus and two orifices of
tooth number #26 were separated with dentin. The
radiograph showed separate foramina on both teeth
(Fig. 4). At the next visit, the root canals were
prepared using K-files and obturated using the
lateral condensation technique. A resin core
restoration of four incisors was performed and the
patient was discharged.

An inspection of the clinical photographs of the root
canal orifices after treatment (Fig. 5) showed that
the left central incisor, in which only one canal was
prepared, had a small access cavity compared to the
other teeth and the canal orifice was located on the
labial portion from the center. The presence of a
missing lingual canal was suspected and an
additional search for the missing canal was carried
out.

After removing the resin core, the access cavity was
extended to the lingual side, and a lingual canal
orifice of tooth number #24 was observed under the
microscope (Fig. 6). The radiograph showed a

11
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Fig 6. Working length measuring radiograph of lingual canal on left
central incisor (#24). The file was separated with old gutta percha,

Fig 8. Postoperative periapical radiograph of four mandibular
incisors showing two canals with separate foramina.

separation between the file and gutta-percha filling,
and there was no resistance from the gutta-percha
when passing the file over the constriction point
(Fig. 7). This tooth also had two canals with
separate foramina. The canal preparation and
obturation was performed as described previously
(Fig. 8).

12

Fig 7. Clinical photograph of left central incisor showing
lingual canal orifice.

Discussion

The common reason for missing the second canal in
the mandibular incisors is an inadequate access
opening into the tooth, leaving a lingual shelf of
dentin over the second lingual canal.* With
traditional lingual access, the lingual canal is
difficult to locate and instrument.” Regarding the
adequate position of access, Mauger et al. °
suggested that the incisal edge is the optimal
position for accessing the lingual canal, and
Clements discussed a labial access opening for the
treatment of two canals preserving the tooth
structure.® On the other hand, Janik advocated
extending the lingual access more toward the
cingulum area to properly locate and debride the
lingual canal.’

In this case, all four mandibular incisors were
restored with a splinted crown and previous access
was performed from the labial direction. Therefore,
the lingual canal could be detected more easily than
the labial canal and two separate canals were found
in four mandibular incisors.

Because of the mislocated previous access cavities
and canal calcification, it was difficult to predict the
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root canal morphology accurately from preoperative
examinations. A careful examination of the
radiograph and pulp chamber is critical. Periapical
radiographs taken from different horizontal angles
are essential. An eccentric location of an endodontic
file on the radiograph during a working length
determination or a significant change in the lumen
in the coronal third of the root on the radiograph
might be a sign of the existence of an extra canal®
Miyashita reported that the tooth length, labio-
lingual crown width and mesio-distal crown width
were relatively larger in the mandibular incisor teeth
with two canals.”

The root canal orifices were detected more easily
under a microscope than with surgical loupes or the
naked eye. Magnified views under illumination
made it easier to recognize the dentin coverage over
the orifice.’

Conclusion

A careful access cavity under a microscope and
periapical radiographs taken from different
horizontal angles during treatment can help locate
and prepare the second canal.
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Removal of separated file using Terauchi file

retrieval kit: A case report
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Abstract
Abstract

Instrument fracture can be an occasional mishap during non-surgical root canal treatment. Although retrieval
procedure is time-consuming and very challenging, untreated pulp remnant and necrotic tissue could
compromise the success rate of non-surgical root canal treatment. A newly file-retrieval system, Terauchi file
retrieval kit (TFRK), has been introduced. In this case presentation, a separated instrument could be removed
safely and effectively using TFRK. (Endod Dent Rehabil 2019;20(1):14-17)

Key words: file fracture, ultrasonic, platform formation, Terauchi file retrieval kit, torsional failure.
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Fig 2. (A) Terauchi File Retrieval Kit (TFRK), (B) Modified
Gates Glidden Bur, (C) micro—trephine bur (TFRK-MT),
(C) TFRK-S, (D) TFRK-6.

Fig 3. (A) Yoshi loop (TFRK-L), (B) retrieved fragment.
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Fig 5. (A) Pre—operative,(B) intra—operative indicating separated instrument, and (C) 6 month follow—up radiograph.
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Endodontic therapy of molar fused with paramolar
tubercles diagnosed by cone beam computed

tomography: A case report
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Abstract

Supernumerary teeth rarely occur in the molar area and are classified as paramolars or distomolars based on
location. These teeth are frequently fused with adjacent teeth and root canal may also be connected each other:
Molar fused with paramolar tubercles may have complications such as deep caries or pulpitis which need
endodontic therapy and restoration. Proper understanding of fusion teeth is important in order to ensure success
in endodontic treatment. Cone beam computed tomography (CBCT) can be helpful to understand anatomy of
complicated cases. These case reports describe endodontic therapy and follow-up of maxillary second molar and
mandibular second molar fused with paramolar tubercles (Endod Dent Rehabil 2019;20(1):18-22)

Key words: paramolar, cone beam computed tomography
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MTA Canal Filling; It s Indications
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Lecture 9
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Lecture 10
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Lecture 11

Root canal preparation with nickel-titanium (NiTi) rotary files is not only easier and faster

than preparation with manual instruments, but also causes fewer iatrogenic alterations to the
shape of the root canal. Notwithstanding the enhanced flexibility and strength compared with

other endodontic files, NiTi rotary instruments are still subject to separation in the clinical

use. Researchers have been conducting numerous experiments about the mechanical

properties of NiTi instruments that are mainly for cyclic fatigue and torsional resistances.
Most of them are conducted based on the ISO specification and/or ADA/ANSI specifications

for the endodontic instruments. However, these specifications are purposed to test the

manual stainless steel instruments and mainly for K—type files. Also these are describing the

test method of bending stiffness but nothing was presented for the cyclic fatigue test method.

Beside the cyclic fatigue and torsional resistances, buckling resistance would be an also
important category to be tested for the NiTi instruments. Therefore, we need to have

specialized and optimized test methods dedicated to NiTi instruments those usually have

kinematic movements of rotation or reciprocating. We have to develop standard test

conditions for the experimental model which are appropriate for the engine—driven

instruments, ie, fast speed instruments. In this lecture, we will review the previous

researches about the instruments resistances to fractures and discuss the clinical implications

which we have to be reconsidered for about the properness of test methods.
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Management of idiopathic external root resorption
using Mineral Trioxide Aggregate

Hyung—Jong Kim*, Young—Eun Jang, Yemi Kim

Department of Conservative Dentistry, Ewha Womans University, Seoul, Korea

I. Introduction

Management of external root resorption can be challenging for a clinician, due to irregular canal and apex
foramen shapes, along with etiologic factors not yet clearly identified. What is known is that it is often found
in patients with history of trauma. This usually has no clinical symptoms which can be found using
radiological examination.

A patient with trauma to anterior incisor visited the Department of Conservative Dentistry, Ewha Womans
University. Intra-oral periapical view showed external root resorption of the tooth. We happened to have a
computed tomography (CT) image of the patient taken 2 years ago and found that the root resorption was
present at that time, and was deteriorating over time. Root canal treatment was done using calcium hydroxide
and mineral trioxide aggregate by conventional methods.

This clinical report is presented in order to show successful suspension of external root resorption by
orthograde MTA rootfilling.

II. Case Report
1. Chief Complaint: Referred from ER. I fell down yesterday and my teeth broke.
2. Sex/age: F/31
3. Past Medical/Dental History: #11 Pulp extirpated and temporary sealed with dycal
4. Present Illness: #11 per(-), mob(-), bite(-)

Complicated crown-root fracture

External root resorption
5. Impression: Previously initiated tooth with normal apex with crown-root fracture on #11
6. Tx Plan: Root canal treatment on #11

Resin filling

III. Conclusion

There is no consensus on the etiology of external root resorption. Often idiopathic external root resorption
could be managed with calcium hydroxide and root canal treatment. As usual root canal treatment, sufficient
canal irrigation and apical sealing of exposed canal is very important. However, abnormal canal
configuration makes it difficult. In that case, mineral trioxide aggregate can be proper canal filling material
on external root resorption.

Hyung-Jong Kim*
Department of Conservative Dentistry, Ewha Womans University, Seoul, Korea
E-mail:blissofangel@hanmail.net
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Apicoectomy of perforating internal root resorption
with large-periapical lesion

Kyung-Won Jun*, Minju Song, Ho—Jin Moon, Yong—Bum Cho, Chan—Ui Hong, Dong—Hoon Shin

Department of Conservative Dentistry, School of Dankook University, Cheonan, Korea

L Introduction

Internal root resorption is an inflammatory condition that results in progressive destruction of intra radicular
dentin along the middle and apical thirds of the canal walls due to osteoclastic action. Also, large resorption
defects may result in penetration of the tooth into the periodontium through the cementum. The gold-standard
treatment consists of debridement and obturation of the pulp space, sealing of the external communication,
and restoration of the normal function of the tooth through a nonsurgical or surgical method. The choice of
treatment depends on the size of the perforation, its location, and the ability to approach it for repair. This
case report describes a perforating internal root resorption with large-periapical lesion. Because of large size
of perforation and weak structure of tooth, I choose the method consisted of treating the tooth by
apicoectomy under a microscope with mineral trioxide aggregate(MTA).

II. Case report

1. Sex/Age: F/20

2. Chief complaint (C.C): My tooth hurts when I tap the tooth

3. Past Dental history (PDH): Resin filling due to caries - Syears ago

4. Present illness (P.I): Per (+), Pal (+), Mob(-), Cold(-), EPT(-) on #12

5. Impress: #12 Internal root resorption, Pulp necrosis with symptomatic apical periodontitis
6. Tx plan: #12 Root canal treatment - Apicoectomy

II1. Conclusion

Endodontic treatment of teeth with perforating internal root resorption represents a clinical challenge. This
case report described a maxillary lateral incisor with advanced perforating internal root resorption in the
middle third of the root. Apicoectomy was used with Mineral Trioxide Aggregate (MTA) to treat the tooth
because of large size of perforation and weak structure of tooth. At the follow-up after 1 years, the patient
was clinically asymptomatic and the large periapical lesion size had decreased.

Kyung-Won Jun*
Department of Conservative Dentistry, School of Dankook University, Cheonan, Korea
E-mail: kwjun10@gmail.com
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Surgical management of lateral ramification

Kyung-San Min*

Department of Conservative Dentistry, School of Dentistry, Chonbuk National University, Jeonju, Korea

Lateral ramifications of the main root canal create potential pathways through which bacteria can spread and
remain unaffected by treatment procedures. It is a challenge to find techniques that can predictably disinfect
these ramifications. Therefore, clinicians encounter problem when the lateral ramification is not properly
disinfected and consequently periradicular pathosis cannot be solved. In this respect, surgical management
might be required to manage the pathological problem arise from lateral ramification.

This case report describes the surgical approach for management of an infected lateral canal which caused
periradicular pathosis. In addition, application of microinstrument and calcium silicate cement is highlighted.

Prof. Kyung-San Min *
Department of Conservative Dentistry, School of Dentistry, Chonbuk National University, Jeonju, Korea
E-mail: mksdd@jbnu.ac.kr
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Apicoectomy & apical fragment removal of horizontal
root fracture

Taeuk Sun*, Chanui Hong, Yongbum Cho, Minju Song

Department of Conservative Dentisty, College of Dentistry, Dankook University, Cheonan, Korea

I. Introduction
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II. Case Report

1) Gender/age : F/10(2008 TA])

2) Chief Complaint (C.C) : “Atol|A ol A A SUE thoa”

3) Past Dental history (PDH) : None

4) Present Illness (P.I) : Percussion sensitivity and mobility on #11,21

5) Impression : #11,21 horizontal root fracture and alveolar bone fracture

6) Tx plan : 20089 — Splint application of #11,21. Root canal treatment & MTA filling of #11.
20199 — Apicoectomy & apical fragment removal of #11

III. Conclusion
AR abde] 2 MRS e 54 AT 9hY BAelH Hao] A A ATE BURY AA R AT
AAeR Ax2 9 AxZ ] R[5 7| 4= S}

Taeuk Sun*
Department of Conservative Dentisty, College of Dentistry, Dankook University, Cheonan, Korea
E-mail: sun31028@naver.com
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Endodontic management of Dens invaginatus :
Report of two cases

Ara Cho*, Hyoung—Hoon Jo

Department of Conservative Dentistry, Chosun University, Gwangju, Korea

L Introduction

Dens invaginatus is a developmental malformation, in which there is an infolding of enamel into dentine.
This anatomic variation arises most commonly in maxillary lateral incisors and deep-palatal defect frequently
gives rise to caries and pulp infection. Root canal treatment of dens invaginatus is challenging, because it is
difficult to access, clean and shape the whole root canal system. This case report describes two cases of dens
invaginatus with non-surgical root canal treatment.

I1. Case Report
<Case 1>
1. Chief Complaint : My face has swollen.
2. Sex/age : Female / 9Y
3. Past Medical/Dental history : 1&D (2 weeks ago, D/PD)
4. Present illness : #22 Dens invaginatus
Swelling on labial gingiva, GP cone tracing — #22 root apex
Periapical radiolucency  Air(-), per(-), mob(-), pain(-)
5. Impression : Dens invaginatus, Periapical abscess
6. Tx. Plan : NS-RCT
<Case 2>
1. Chief Complaint : My anterior teeth have changed color.
2. Sex/age : Male / 24Y
3. Past Medical/Dental history : RCT and resin core (10 years ago, d/t trauma, LDC)
4. Present illness : #22 dens invaginatus and crown discoloration
Canal filled and resin core restoration Periapical radiolucency Per(-), mob(-), pain(-)
5. Impression : Dens invaginatus, Apical periodontitis
6. Tx. Plan : re-RCT, Nonvital bleaching, Crown restoration

III. Conclusion

Non-surgical root canal treatment of dens invaginatus is difficult due to its complex anatomy. Clinicians
should establish conservative treatment plan through careful clinical and radiographic examination for
successful management of dens invaginatus.

Ara Cho*
Department of Conservative Dentistry, Chosun University, Gwangju, Korea
E-mail: hroha@naver.com
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Endodontic management of trauma tooth using
calcium hydroxide intracanal medication

Kang—-MeelLee *, Sung—Hyeon Choi, Bin—Na Lee, Hoon-Sang Chang, Yun—Chan Hwang,

In—Nam Hwang, Won—Mann Oh
Department of Conservative Dentistry, Chonnam National University, Gwangju, Korea

I. Introduction

Intrusive luxation is an injury in which the tooth is axially displaced into the alveolar socket. Clinical signs of
intrusive luxation are reduced clinical crown length and expansion of the labial alveolar bone.
Radiographically, the periodontal space appears to be absent or reduced. Other consequences of intrusive
luxation include pulp necrosis, inflammatory external or internal root resorption, dento-alveolar ankylosis,
loss of marginal bone support, partial or total pulp canal obliteration and gingival retraction. The optimal
treatment for intruded permanent teeth has yet to be determined. Until recently, Ca(OH)2 paste has been the
most widely used material for endodontic management of the pulpless young permanent tooth prior to
definitive root filling.

This paper describes successful management with calcium hydroxide intracanal medicaments in intrusion
tooth in a young male patient.

II. Case Report
1. Chief complaint: when I was playing in the playground, I hit my face against the rides.
2. Sex/age: M/15
3. Past Medical/Dental History: N/S
4. Present Illness: #12 Mob(+), per(+), EPT(-)
#11 Mob(+), per(+), EPT(+, 10)
#21 intrusion with alveolar bone fx.
#22 oral soft tissue(bleeding and swelling on lesion)
mob(+), per(+), EPT(+10)
5. Impression: #12,11 subluxation of tooth
#21 intrusion or extrusion of tooth
#22concussion
6. Tx Plan: Reduction and RCT on #21
RWS on #13-23

III. Discussion and conclusion

The main concern in the treatment of dental luxation should be periodontal repair. In the case reported here,
pulp necrosis and inflammatory root resorption was observed. These points was chosen based on the reported
ability of calcium hydroxide paste to achieve greater increases in the pH of outer dentin compared to that of
inner dentin at the cervical and mid-root levels. Healing of inflammatory root resorption was considered to
have occurred if the adjacent periodontal space was re-established and the resorption process arrested. Thus,
strengthening of teeth with composite materials and long follow-up is suggested.

Kang-Mee Lee*
Department of Conservative Dentistry, Chonnam National University, Gwangju, Korea
E-mail: kangmee0325@hanmail.net
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Apical Surgery with Sinus Elevation on Upper First
Molar

Juhee Nam'*, Doun Kwak’, Young-Taek Kim?, Sin—Yeon Cho'

Department of Conservative Dentistry', Department of Periodontics? National Health Insurance lisan Hospital, lisan, Korea

L Introduction

Performing an apical surgery on a maxillary molar requires additional attention because of its proximity to
the maxillary sinus. Also its root divergence makes it difficult to succeed in an intentional replantation. This
case shows a maxillary first molar that failed in non-surgical root canal treatment and therefore needed apical
surgery. Pneumatization of maxillary sinus preclude a direct approach to the roots, thus a sinus elevation was
done simultaneously during an apical surgery to allow access to the roots.

II. Case Report

A 33-year old female patient visited our clinic with spontaneous pain on her left upper first molar. Non-
surgical root canal treatment on the maxillary left first molar (#26) was done but a separated file segment
remained in the MB canal and negotiation of MB2 canal had failed. Patient complained of uncomfortable
feeling upon finger pressure therefore surgical management was planned. However, a sinus pneumatization
on buccal side of the first molar was observed on CBCT images. Therefore, sinus elevation was judged to be
necessary prior to apicoectomy.

Lateral bone window was opened and MB root apex was revealed. The separated file segment and the
foramen of MB2 canal were seen under the microscope. Root resection, retro-preparation and retro-filling
with MTA were performed on the MB root. Then, synthetic bone graft was placed in the sinus space and the
surgical site was closed.

II1. Conclusion
In an apical surgery of the maxillary molar with pneumatized sinus, a sinus elevation through lateral widow
approach could help access to the root apex and succeed in apical surgery.

Juhee Nam *
Department of Conservative Dentistry, National Health Insurance lisan Hospital, llsan, Korea
E-mail: jooeyn@nhimc.or.kr
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Healing of large periapical lesion by non-surgical
endodontic treatment approach

Da—-Ni Song*, Sin—Young Kim, Sung—Eun Yang

Department of Conservative Dentistry, Seoul St.Mary’s Dental Hospital, Seoul, Korea

L Introduction

Treatment approaches to handle large periapical lesions range from non-surgical endodontic therapy with or
without endodontic surgery to tooth extraction. Previous investigations demonstrated that large periapical
lesion may be treated by nonsurgical endodontic approaches when the lesion has direct communication with
the root canal system which can be improved with pus drainage through access cavity. So, All inflammatory
periapical lesions should be initially treated with conservative non-surgical procedures. The aim of the
present study is to report the non-surgical management of a large periapical lesion by conservative means.

II. Case Report

1. Chief Complaint (C.C.): referred to the department of conservative dentistry with a complaint of pain on
maxillary left anterior area

2. Sex/age: F/50

3. Past Medical(PMH)/Past Dental History (PDH): N/S

4. Present lllness(P.I): #23 per(+) mob(+) bite(+) EPT(-) probing depth(WNL) PA lesion(+)

5. Impression: #23 pulp necrosis

6. Tx. plan: #23 RCT + Core

III. Conclusion
In this case report, non-surgical endodontic therapy proved successful in promoting the healing of periapical
lesion. This confirms that even large periapical lesions can respond favorably to non-surgical treatment.

Da-Ni Song*
Department of Conservative Dentistry, Seoul St.Mary’s Dental Hospital, Seoul, Korea
E-mail: eksl0104@gmail.com
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Endodontic management of C-shaped root canal
configuration in maxillary first molars

Ju-Hee Jeong*, Hyoung—Hoon Jo, Ho—Keel Hwang
Department of Conservative Dentistry, Chosun University, Gwangju, Korea

L Introduction

One of the most difficult anatomic variations in endodontic treatment is C-shaped root canal configuration.
Although C-shaped root canalis most frequently appeared in mandibular second molars, they may also
appear in maxillary molars. The incidence of C-shaped canal in maxillary first molar reported as low as
0.091%. This case report describestwo cases of root canal treatment of maxillary first molar with C-shaped
root canal using dental microscope and cone-beam computed tomography.

I1. Case Report

<Case 1>

1.Chief Complaint : I'd like to retreat upper left molar. (Referred from LDC)

2. Sex/age : Female / 57

3. Past Medical/Dental history : #26 RCT and gold Cr. (LDC, 10 years ago)

4. Present illness : #26 canal filled and gold Cr. State
Sinus tract formation on palatal gingiva, GP cone tracing — #26 root apex
per(+,mild), mob(+,mild), pain(-)

5. Impression : Periapical abscess with sinus tract to oral cavity

6. Tx. Plan : Root canal retreatment on #26

<Case 2>
1.Chief Complaint : I have pain on upper left molar.
2. Sex/age : Female / 26
3. Past Medical/Dental history :#26 gold inlay (LDC, uknown)
4. Present illness : #26 gold inlay partial fracture and secondary caries
Periapical radiolucency per(+), mob(-), EPT(+), spontaneous pain(+)
5. Impression :Symptomatic apical periodontitis
6. Tx. Plan : Root canal treatment on #26

III. Conclusion

It is difficult to treat C-shaped root canal configuration, because of fin or web connecting the individual root
canals. Although the incidence of this variation is rare in maxillary first molars, it is necessary to perceive the
specific anatomic configuration for successful root canal treatment.Understanding of anatomic variation with
CBCT scan and careful treatment with dental microscope is important to manage this unusual root canal
system.

Ju-Hee Jeong*
Department of Conservative Dentistry, Chosun University, Gwangju, Korea
E-mail: imwjdwngmi@naver.com
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Apexification using MTA & Nonvital bleaching

Sang Won Kim *, Myoung Uk Jin, Young Kyung Kim, Sung Kyo Kim, Jung—Hong Ha
Department of Conservative Dentistry, Kyungpook National University, Daegu, Korea

I. Introduction
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II. Case Report

1. Sex/age: F/36
2. Chief Complaint (C.C): #21 &] Wi 4 A=d of EH 54
3. Past Dental History (PDH):
- °F 25 A, #217-9] o= RWS A8
- ok 109 A, #21 WA Uehr) AR
I J5E], LDCollA 23]o] 24 Z8A 7 & 2itz o
4. Present Illness (P.I): Per(+) Pal(+) Mob (0) Periodontal pocket depth(223/323) Cold(-) EPT
(inf/64)
5. Impression:
— Pulpal diagnosis: Previously initiated therapy on #21
— Periapical diagnosis: Symptomatic apical periodontitis on #21
6. Treatment plan: nonsurgical endodontic retreatment on #21 by apexification,
and nonvital bleaching

II1. Conclusion
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Sang Won Kim *
Department of Conservative Dentistry, Kyungpook National University, Daegu, Korea
E-mail: abram5566@hanmail.net
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Healing of radicular cyst after non-surgical and
surgical endodontic treatment

Hanseul Oh*, Sunil Kim, Euiseong Kim
Department of Conservative Dentistry, Yonsei University, Seoul, Korea

L Introduction

It has been controversial issue that recovery of a large cyst-like lesion by non-surgical root canal treat
(NSRCT) alone is sufficient or not. Non-microbial factors of NSRCT failures include cyst and cholesterol
cleft, surgical intervention is required to treat them. The radicular cyst can be divided into true cyst and
pocket cyst, and true cyst requires surgical intervention.

II. Case Report

A 39 year old male came because of spontaneous pain on #31. He had RCT on #31 10 years ago due to
trauma. He was diagnosed of previously treated and R/O) radicular cyst on #31. The treatment plan was
NSRCT and apicoectomy if lesion size doesn’t change. After removal of the old GP, severe pus discharged
via root canal and 5 times of canal irrigation was done. In the 7" RCT, the pus gradually decreased and the
canal was dry, canal filling was performed. After 3months, patient’s discomfort remained and the size of PAR
was increased, surgical intervention was planned. Cyst enucleation and apicoectomy on #31 was done and
biopsy was performed on the removed cyst. Biopsy was diagnosed as radicular cyst and marked epithelial
lining and massive cholesterol was finded. We have recalled him for three years and he has had no
discomfort and the lesion was completely healed.

III. Conclusion

NSRCT is the first choice of treatment for radicular cyst. That may not be healed, because the lesion can be
true cyst or have massive cholesterol crystal and these cannot be healed by NSRCT. If then, surgical
treatment should be done.

Hanseul Oh*
Department of Conservative Dentistry, Yonsei University, Seoul, Korea
E-mail: ohs431@yuhs.ac
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Three canals in the Mesiobuccal Root of a Maxillary
First Molar

Ukseong Kim*, Sunil Kim, Euiseong Kim
Department of Conservative Dentistry, Yonsei University, Seoul, Korea

L Introduction

Anatomic variations in root canal morphology have become easier to detect with the advancements in
clinical and diagnostic aids. Also, an increased awareness of unusual anatomic morphology and a better
understanding of the root canal system guides the clinician in diagnosis and treatment of such variations in
order to achieve a successful endodontic outcome. Mesiobuccal root of maxillary first molars have been
considered to be one of the most complex and challenging root canal system. This case report presents a
successful identification and treatment of a maxillary first molar exhibiting three canals in the mesiobuccal
root using dental operating microscope.

II. Case Report
1. Sex/Age : M/11
2. Chief Complaint : referred from Department of Pediatric dentistry for RCT on #16,46
3.PMH/PDH : N-S
4. Present Illness
#16 advanced dental caries with mob(-), per(+), ice(++/+++), PAR, Pulp polyp
#46 advanced dental caries with mob(-), per(+), ice(++/+++), PAR
5. Impression
#16 Advanced dental caries, Irreversible pulpitis, Symptomatic apical periodontitis, Pulp polyp
#46 Advanced dental caries, Irreversible pulpitis, Symptomatic apical periodontitis
6. Treatment Plan : NSRCT on #16,46

III. Conclusion

A thorough knowledge of root canal anatomy and its variations, careful interpretation of the radiographs,
close clinical inspection of the floor of the chamber and proper modification of access opening along with
adequate magnification are essential for successful treatment outcome.

Ukseong Kim *
Department of Conservative Dentistry, Yonsei University, Seoul, Korea
E-mail: ukpower@yuhs.ac
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Evaluation of an extracted premolar after pulp
regenerative treatment due to orthodontic treatment

Sunil Kim', Chooryung Chung,? Su—Jung Shin®

'Department of Conservative Dentistry, College of Dentistry, Yonsei University, Seoul, Korea

?Department of Orthodontics,Gangnam Severance Hospital, College of Dentistry, Yonsei University, Seoul, Korea

*Department of Conservative Dentistry, Gangnam Severance Hospital, College of Dentistry, Yonsei University, Seoul, Korea

L Introduction

Pulp regenerative therapy has been a standard treatment in endodontics. Although there have been numerous
in vitro, animal and clinical studies, observation of extracted human teeth after pulp regenerative therapy has
been rarely reported. This case is about an extracted lower premolar which was treated 2.5 year ago and
extracted recently due to an orthodontic treatment.

II. Case report

A 12-year old boy was referred to Department of Conservative Dentistry, Gangnam Severance Dental
Hospital Yonsei University for the evaluation and treatment of #45. He experienced swelling and pain on the
gingival of #45. A sinus tract with pus discharge was observed and there were no responses to cold and EPT
on #45. The tooth had dens evaginatus of which tubercle was broken and the pulp space was exposed to oral
cavity. The tooth #45 was diagnosis with pulp necrosis and asymptomatic apical abscess due to dens
evaginatus. Pulp regenerative treatment was planned and access cavity was formed under the tooth isolation.
During the first visit, copious irrigation using 2.5% NaOC]l was performed and calcium hydroxide paste was
applied. At the second visit after 3 weeks, the previous sinus tract was disappeared. Endocem MTA(Maruchi)
was applied into the bleeding point with 4mm thickness, then 3mm gutta percha filling and resin core were
done. The patient has been asymptomatic and there was a growth of root. In 2.5 years, the tooth was
extracted due to orthodontic treatment. #45 and #35 were scanned using micro CT to observe the root shape
and canal anatomy.

III. Conclusion
There was an irregular root growth observed in the tooth after regenerative treatment. The outline of root
shape of #45 was different from its contralateral tooth.

Prof.Su-Jung Shin*

Department of Conservative Dentistry, Gangnam Severance Hospital, College of Dentistry, Yonsei University, Seoul, Korea

E-mail: sujungshin@yuhs.ac

* This research was supported by Basic Science Research Program through the National Research Foundation of
Korea (NRF) funded by the Ministry of Science, ICT & Future Planning(2017R1A2B1008405).
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Surgical removal of apical fragment on mandibular
lateral incisor involved in external root resorption

Na—Yoon Kim*, Sang Won Kwak, Hyeon—Cheol Kim
Department of Conservative Dentistry, School of Dentistry, Pusan National University, Yangsan, Korea

I. Introduction
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II. Case Report
1) Gender/age : M/17(2018d ©&A])
2) Chief Complaint (C.C) : “67]€ A thx A A|o}7} ofut Q. ”
3) Past Dental history (PDH) : 67§ A fist trauma® #32 avulsion history
A4 F tooth splint & #32 root canal treatment (LDC)
4) Present Illness (P.I) : Percussion positive, incomplete prior RCF, apical lesion,
lateral root resorption on #32
5) Impression : #32 symptomatic apical periodontitis, external root resorption
6) Tx plan : #32 non—surgical root canal treatment
If failed, surgical removal of apical fragment and MTA retrograde filling of
coronal fragment

I11. Conclusion
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Na-Yoon Kim *
Department of Conservative Dentistry, School of Dentistry, Pusan National University, Yangsan, Korea
E-mail: nayunlovel00@naver.com

52



Endodontics & Dental Rehabilitation

Perforation repair using intentional Replantation

Sang Mi Ahn*, Sang Won Kwak, Hyeon—Cheol Kim
Department of Conservative Dentistry, School of Dentistry, Dental Research Institute, Pusan National University, Yangsan, Korea

L Introduction

According to development in materials with high biocompatibility such as MTA, defects in root canal
became easier to repair. However, repair by orthograde method is sometimes difficult due to anatomical
limitations. In those cases, perforation repair using intentional replantation could be one of the options. This
case report presents perforation repair using intentional replantation.

II. Case Report

<Casel>

1. Sex/age : F/31

2. Chief Complaint (C.C) : Pus discharge and discomfort on #26

3. Past Dental history (PDH) : Root canal treatment on #26 (15 years ago)

4. Present Illness (PI) : Per(-), Pal(+), Sinus tract(+) on #26 (post insertion state)

5. Dx. Impression : Chronic apical abscess on #26

6. Tx. plan : #26 post removal, root canal retreatment and if needed, Intentional replantation

<Case2>

1. Sex/age : F/45

2. Chief Complaint (C.C) : I heard that there is inflammation on right upper first premolar.
3. Past Dental history (PDH) : Root canal treatment on #14 (10 years ago)

4. Present Illness (PI) : Per(-), Bite(-) on #14 (post insertion state)

5. Dx. Impression : Asymptomatic apical periodontitis on #14

6. Tx. plan : #14 Intentional replantation

III. Conclusion

Thanks to the development of MTA, repair of root canal perforation became easier. However, sometimes it is
impossible due to anatomical limitation. Intentional replantation could be reasonable option in perforation
repair in those cases.

Sang Mi Ahn*
Department of Conservative Dentistry, School of Dentistry, Dental Research Institute, Pusan National University,
Yangsan, Korea E-mail: smahn4009@gmail.com
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Revascularization of autotransplanted immature
mandibular third molar

Ha Seon Lo*, Hyun—Jung Kim, So—Ram Oh, Ji-Hyun Jang, Duck—Su Kim, Kyoung—Kyu
Choi, Seok Woo Chang

Department of Conservative Dentistry, Graduate School, Kyung Hee University, Seoul, Korea

I. Introduction

Tooth autotransplantation has been considered as a treatment option for replacing missing tooth or
unrestorable tooth with poor prognosis. When an immature permanent tooth was transplanted, it has an
advantage that natural pulp regeneration could allow the maintenance of the tooth vitality. If pulp necrosis
occurs in this case, however, it would be difficult to fill the root canal with conventional way because of open
apices. Instead, revascularization therapy could be conducted for inflammation control and also for the
growth of the root length and thickness. This case report presents the treatment of pulp necrosis of
autotransplanted immature mandibular third molar by revascularization therapy.

II. Case Report

An 18-year-old girl was referred from department of prosthetic dentistry for evaluation of mandibular left
second molar. The tooth had severe destruction due to subgingival root caries. Extraction of #37 followed by
autotransplantation of mandibular left third molar were planned. After 5 months of autotransplantation, the
transplanted tooth (#38) had no response to pulp sensibility test, and no growing of root length or closing of
the apex were observed. Pulp necrosis and chronic apical periodontitis of #38 was diagnosed and
revascularization procedure was performed.

III. Conclusion
Revascularization of autotransplanted immature permanent tooth promoted the growth of immature roots.
Revascularization could improve the survival of autotransplanted tooth.

Ha Seon Lo*
Department of Conservative Dentistry, Graduate School, Kyung Hee University, Seoul, Korea
E-mail: hsglitter@naver.com
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Calcium Silicate-based Bioceramic Root Canal Sealer
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