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<Keynote Lecture> <Keynote Lecture>

Prof. Seung-Jong Lee
- Conservative Dentistry, College of Dentistry, Yonsei Universtiy 
- Seoul, Korea 

Prof. Martin Trope
- University of Pennsylvania School of Dentistry
- Philadelphia, U.S.A

Abstract 
Locating the appropriate apical position has always been a challenge in clinical endodontics. The cemento-
dentinal junction where the pulp tissue changes into the apical tissue is the most ideal physiological spot. 
However, the existence of an apical contriction may be more conceptual than real because many of the teeth do 
not have a “traditional” single apical constriction. Electronic apex locator has attracted a great deal of attention 
because this machine operates on the basis of the electrical impedance rather than by a visual inspection. 
Electronic apex locator is particularly useful when the apical portion of the canal system is deviated or obscured 
by complicated anatomical structures. Electronic apex locator has been reported to be very accurate and 
reproducible. Most of the manufacturers recommend to use “o.5” Mark as the measuring reference, which infers 
this measurement would point o.5mm short from the apical foramen. However, some questions still exist as to 
whether “o.5” Mark really points o.5mm short from the apical foramen. In addition, it is also questioned whether 
there is a difference in consistency between “0.5” and “APEX” mark.

The aim of this presentation is;
1) Brief working mechanism and reported accuracy of the currently used EALs
2) Whether “0.5” and “Apex” mark really points o.5mm short from the apical foramen and the apical foramen?
3) Which mark has better consistency; “0.5” Mark or “Apex” mark?
4) Which mark should we use?

Abstract 
 Root canal instrumentation is an integral part of endodontic treatment with the aim of physically “scraping” the 
walls of the canal thus minimizing the biofilm and microbial load that causes and sustains apical periodontitis.
Root canals are surprisingly large and are not round. Thus the challenge presently is to use round instruments in 
non-round canals and to instrument to large enough sizes without perforating the root in the narrow diameter of 
the canal.
This talk will identify the microbial reduction requirements for successful root canal therapy and present 
instrumentation strategies that will best meet these challenges. The addition of adjunctive irrigation will also be 
discussed.

Objectives:
1) Identify the role and location of microbes that cause and sustain apical periodontitis
2) Recognize the shortcomings of present strategies in instrumentation
3) Understand how these shortcomings can best be minimized with modern instruments and sequences

Title: Electronic Apex Locator; where does “0.5” 
and “APEX” mark really point?

Title: Controlling intra-canal infection with 
mechanical instrumentation
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<Keynote Lecture>

Prof. Syngcuk Kim
- University of Pennsylvania School of Dentistry
- Philadelphia, U.S.A

Abstract 
One of the most challenging dilemmas faced by today’s clinician is the 
management of the endodontically-compromised tooth. In recent years 
there has been a tendency to take the simplified approach of ‘extraction 
and implant’ but this does not always prove to be as simple as we 
would like to think. Has the popularity of dental implantology made the 
restorative dentist complacent in regards to the possibilities that good 
endodontic, periodontal and restorative treatments can achieve? Without 
a doubt the dental implant option has its place, and rightly so, but in many 
cases the endodontic/restorative option does not always receive its due 
merits. This is a serious issue, which will haunt us professionally if not 
corrected. 
Whenever we are faced with such a compromised tooth, we have to 
consider the following question: is the tooth maintainable? If so, then this 
is surely our primary goal. However, the question is complicated by the 
context – i. e. is this a young patient?; Is this a bridge abutment?; Is there 
an aesthetic challenge, i.e. a dark tooth? In the younger patient it may be 
desirable to maintain a potentially hopeless tooth for as long as possible 
in order to ‘buy time’ and delay the day of implant placement and its 
subsequent eventual failure. This is because we do not have long-term 
success with implants, e.g. 20 years and more.
Surgical and/or non-surgical retreatment of an endodontically failed tooth 
is, more often than not, simpler with a broader range of options than 
re-treatment of a failed implant, particularly in the aesthetic zone. The 
question remains, if this is so for the younger patient, why not for the 
older one? On the other hand, perhaps it is more predictable in a given 
case to remove the tooth and restore it with a dental implant restoration. 
These and other issues are real concerns we have as practitioners and it 
is important to be objective as well regarding the subjective criteria upon 
which we base our decision for the choice of restorative protocol.
Are endodontically treated teeth really less predictable than a dental 

implant-supported restoration? Are they really more likely to fail? Do 
they really have a poor prognosis? With the significant advancement 
of endododontic procedures in the last decade the answers are not 
what implantologists have believed. Do implants really have fewer 
complications? Is re-treatment as easy?  Do anterior and posterior teeth 
behave the same? When is the prognosis of the tooth unfavourable and 
at what point is extraction and an implant the best option? We should 
question our treatment choices more critically, suggest useful answers to 
many of the questions, provide ourselves with objective criteria on which 
to base our judgements and finally offer solutions so that we can make 
better choices for the treatment of our patients.

Both the field of endodontics and implants advanced significantly and at 
a rapid rate during the last decade.  However, each field does not know 
the advances of other fields. For example, the probability for success 
for endodontic microsurgery proved to be significantly greater than the 
probability for success for conventional surgery. By using state-of-the-
art equipment, instruments and materials that match biological concepts 
with clinical practice, we believe that current endodontic treatment can 
produce predictable outcomes in the healing of lesions of endodontic 
origin. The decision to treat a tooth endodontically or replace it with an 
implant must be based on factors other than the treatment outcomes of 
the procedures themselves.

It is our obligation to save the teeth if at all possible.  On top of that, the 
old treatment options, such as a three-unit bridge, are an excellent option 
when indicated.  Thus clinicians must use both traditional and implant 
supported restorations based on age, sex, locations, oral habits, aesthetic 
concerns and others.  The notion of “Extraction and Implants” must be 
eliminated since implant is a not a panacea and it has it own problems.

Title: Modern clinical dilemma: Endo vs. Impant

<Invited Lecture>

Dr. James L. Gutmann
- Prof Emeritus – Baylor College of Dent Texas A&M 
  Health Science Center, 
- Dallas, Texas, USA

Abstract 
Achieving quality outcomes with root canal treatment has been a challenge for decades. Although success rates 
are thought to be high, many studies have not supported the clinician’s perceived attainment of success in care, as 
revision/retreatment of previous treatments are seen on a daily basis. While the challenges of root canal anatomy 
and bacteriologic control play a major roles in the challenges that clinicians face, in the past technologies designed 
to support quality achievement may have fallen short of ideal. The recent integration of materials and chemical 
sciences into the clinical demands for quality and efficiency in the delivery of predictable root canal treatment 
has resulted in the development of new technologies that have enhanced cleaning, shaping and obturation of the 
root canal system. This presentation will focus on both the challenges and the contemporary solutions that will 
afford clinicians the opportunity to realize success on a more predictable basis when faced with daily endodontic 
challenges. 

Title: The Impact of New Endodontic Technology 
on Predictable Outcomes
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<Invited Lecture>

Prof. Gianluca Gambarini
- Department of endodontics, Sapienza University of Rome 
- Roma, Italy

Abstract 
The anatomy of root canals is complex and mainly oval, while current instruments and techniques are designed 
to work ideally in round canals. Therefore some changes in the operative techniques and/or in the endodontic 
instruments must be done while preparing oval
canals to improve quality of treatment. The lecture will discuss  the need for enhanced instrumentation, cleaning 
and disinfecting procedures, the importance of maintaining original path and avoid iatrogenic errors,and the 
correct selection 3d obturation techniques. Following these principles , a novel approach to root canal treatment 
will be presented

Title: IMPROVING 3D QUALITY OF ENDODONTIC
 TREATMENT

<Invited Lecture>

Dr. Gianluca Plotino
- Department of Endodontics, Sapienza University of Rome
- Roma, Italy

Abstract 
Anatomical complexities and microbiological dynamic processes in root canals determine difficulties in 
preventing and solving endodontic infections. The development of new materials, devices and procedures is 
changing the protocols of endodontic therapy. The lecture will analyze new approaches and future possibilities 
in root canal preparation; furthermore, new instruments, new manufacturing procedures and materials and new 
movements such as reciprocation instead of continuous rotation will be illustrated and described. The selection of 
the appropriate instrument and technique for the specific clinical scenario is important to obtain maximum results 
in the long-term period. Particular attention will be given on how to treat even the most complex cases and to 
avoid procedural errors and unexpected fracture of nickel-titanium rotary endodontic instruments. Moreover, the 
efficiency of new devices and techniques for cleaning procedures will be analyzed with evidence based approach 
and a clinical protocol for the disinfection of root canals in endodontic treatment will be proposed.

The lecture will discuss in detail the following points:
• The biological basis of endodontic preparation: why to instrument root canals. 
• The fracture of nickel-titanium instruments: when, how and why.
• How to prevent fracture of nickel-titanium files.
• The reciprocating movement: history, advantages and limitations.
• Reciproc instruments for root canal preparation.
• Step by step: how to best use the Reciproc files.
• The management of the "glyde path" manually or mechanically: when, where and why.
• Optimized irrigation protocol.

Title: New trends in root canal preparation

Dr. Nicola Maria Grande
- Department of Endodontics, Sapienza University of Rome

- Roma, Italy
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<Invited Lecture>

Prof. Mo K Kang
- UCLA School of Dentistry, Section of Endodontics 
- Los Angeles, CA, USA

Abstract 
Mesenchymal stem cells (MSCs) are adult stem cells whose self-renewal, multipotency, and immunosuppressive 
functions have been investigated for therapeutic applications. MSCs have used for various systemic organ 
regenerative therapies, allowing rescue of tissue function in damaged or failing organs. Recent literature in stem 
cell research and endodontics propose several potential uses of MSCs for cell-based therapies for dental tissue 
regeneration in pulp as well as periodontium.  The lecture will review the regenerative functions of MSCs and 
their applications in dental and systemic tissue regeneration. The lecture will also highlight feasibility of cell-based 
therapies in dento-alveolar tissue regeneration in light of clinical application in Endodontics.  It also addresses 
challenges to MSC-mediated therapeutics arising from tissue and MSC aging and host immune response against 
allogenic MSC transplantation, and discusses alternative sources of MSCs aimed at overcoming these limitations.

Title: Regenerative Therapies in Endodontics: 
Hype and Reality

<Invited Lecture>

Dr. Rashid El Abed
- Rashid Hospital 
- Dubai, U.A.E

Abstract 
NiTi instrument separation is a serious concern in endodontic therapy. Numerous studies evaluated the causes of 
stress and separation of rotary NiTi files concluding that a significant reduction of rotary instrument separation 
could be obtained when the use of a rotary file was anticipated by an initial preflaring and glide-path. The 
endodontic Glidepath is defined as a smooth radicular tunnel from canal orifice to physiologic terminus (foraminal 
constriction).
The initial preflaring and glide-path are normally carried out using steel hand files. Unfortunately these files 
present several drawbacks because of their relative stiffness and aggressive tip that in curved or calcified canals 
can cause ledges or transportation.
Recently the concept of mechanical  glide-path and preflaring has been introduced. The PathFiles (Dentsply 
Maillefer) the system that contains three NiTi rotary instruments and the The G file (Micro Mega) the system that 
contains tow NiTi Instruments .
At the end of the presentation the participants will understand advantages and limits of the new files for 
mechanical glide-path and will learn how to use them in a safer and more productive way.

Title: The Endodontic Glidepath: “The road to Ni 
Ti  Rotary Safety and efficiency ”
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<Country Representatives Lecture>

Prof. Samuel Dorn
- American Association of Endodontists, 
- University of Texas at Houston, Texas, USA

Abstract 
Endodontic surgery has become a predictable means of saving otherwise untreatable teeth. When a patient doesn’t 
heal after non-surgical endodontic therapy, or when it is not feasible to treat a tooth non-surgically, endodontic 
surgery becomes an extension of therapy.  New and exciting materials and techniques have emerged over the past 
several years that allow endodontic surgeons to feel more comfortable in doing these procedures and attaining 
successful results.
This presentation will provide the endodontist with the basic principles needed to do successful endodontic 
surgery when anatomic considerations may complicate the treatment.  Videos will be presented to demonstrate 
management of the mental nerve and management of sinus perforations.
The techniques and rationale for the design and reflection of the flap, exposure of the involved apex, and resection 
of the root end will be discussed with slides and videos.   

Title: Anatomic Considerations in Endodontic 
Surgery: the maxillary sinus and the mental nerve.

<Country Representatives Lecture>

Prof. Ibrahim Abu Tahun
- Depatment of Conservative Dentistry University of Jordan
- Amman Jordan

Abstract 
The poorly defined endodontic treatment outcome is dependent on multiple unpredictable factors that reflect the 
complex nature of endodontic practice.
The shift in endodontic treatment modalities based  on  new clinical  and  knowledge  values, originally designed 
for the treatment of immature permanent teeth is very likely to carry potent potential for optimal treatment and 
should be attempted under different  circumstances .
Given the level of improved knowledge base for more than 50 years, of pulpal inflammation and repair and 
improved dental materials and technologies , there is now a growing critical mass of evidence that can ideally 
design future  treatment modalities for  the non vital fully formed permanent tooth. 
The  science is changing and  best practice guidelines for  treatment recommendations must be updated to prepare 
the ground for the coming breakthrough for pulp therapies performed by dentists.  
This presentation will discuss from a public health point of view, new concepts and  methods that could 
potentially recapitulate and improve the ideal , long-term endodontic treatment  outcome compared to current 
endodontic status .

Title: Future Endodontic Outcomes : The Impact 
of New Facts
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<Country Representatives Lecture>

Dr. Terence Jee 
- Society of Endodontists Singapore
- Singapore

Abstract 
Dens Invaginatus is an uncommon developmental anomaly of teeth. Its early diagnosis is important as the 
invagination increase the risk of caries, pulp necrosis and periapical pathosis. Root canal therapy if necessary is 
complicated by its broad spectrum of morphological variation. With the advent of CBCT and use of the dental 
operating microscope, endodontic management of the Dens Invaginatus is more predictable than before. 
This talk will discuss the prevalence, etiology and management according to the Oehlers' Classification.  Some 
interesting cases with use of CBCT will also be shared.

Title: Management of Dens Invaginatus

<Country Representatives Lecture>

Prof. Masoud Parirokh
- Professor of Endodontics, Oral & Dental Diseases Research 
  Center, Endodontic Department, School of Dentistry
- Kerman University of Medical Sciences, Kerman, Iran

Abstract 
During past few decades endodontic practice has mostly focused on improving instruments, materials, and 
devices to do better root canal treatment in terms of enhancing root canal preparation, bacteria and their 
byproducts eradication from the root canal, and finally three dimensionally obturation of the root canal space. 
However, despite very substantial improvement in these areas of interest, recent investigations have shown that 
in most countries the prevalence of apical periodontitis is very high. Several reasons have been described for 
high prevalence of apical periodontitis such as the low quality of coronal restorations in teeth with endodontic 
treatment, improper root canal preparation and obturation, and lack of using proper irrigants and medicaments 
for providing a clean root canal and decrease the number of bacteria. For that reasons, and particularly after 
introducing bioactive materials such as MTA that shows promising results as a capping material once again vital 
pulp therapy have attracted attention among practitioners to preserve pulp in vital cases. Vital pulp therapy namely, 
pulp capping, partial pulpotomy, and full pulpotomy has been recommended for preserving pulp after mechanical 
exposure either traumatic or during caries removal. Some investigators believe that even carious exposure can be 
successfully treated using vital pulp therapy techniques and materials. Several factors may influence the results of 
vital pulp therapy such as the type of the capping material, sealing ability of the restoration over the capping area, 
and disinfecting of the preserved pulp before placing the capping material. In this presentation, the place of vital 
pulp therapy in endodontic practice and the latest evidence based investigations will be discussed.

Title: Vital pulp therapy in endodontic practice
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<Country Representatives Lecture>

Dr. Carlo Castellucci
- HONG KONG ENDODONTIC SOCIETY
- HONG KONG

Abstract 
Recently many teeth that could be saved have been replaced by implants. The presentation will question whether 
it is time to for the Dental profession to re-evaluate and go back to “saving teeth”.
Cases demonstrating efforts made to try to save the natural dentition will be shown.
The message will be that implants are for replacing non-salvageable teeth or missing teeth and should not be used 
to replace teeth that can be saved.
Also recent trend among Dentists is to favor extraction of a tooth and replacement of the tooth by an implant 
rather than Endodontic retreatment.
This reflects the Dentists’ incorrect perception that treatment of teeth, with persistent endodontic lesions, has 
a poorer prognosis than extraction and replacement by an implant. The current best evidence supports a good 
prognosis for retreatment, suggesting that the current trend of extraction of these teeth and replacement by an 
implant is unjustifiable.

Title: HOW FAR DO WE GO TO SAVE A TOOTH?

<Country Representatives Lecture>

Prof. Sanjay Miglani
- Assoc. Professor 
- New Delhi, India 

Abstract 
Clinicians frequently face the dilemma of whether to endodontically treat and retain a questionable tooth or to 
extract and potentially replace it with a dental implant.  The treatment planning usually is affected by the views of 
the stakeholders (that is, patients, insurance companies, dentists), who have varying perspectives and expectations 
regarding the outcome of treatment. Evidence-based data from the literature should be the foundation for the 
individual risk assessment and determination of the long-term prognosis of the respective tooth requiring root 
canal treatment or extraction and replacement with an implant.

Title: Endodontics Vs Implants: An evidence 
based approach
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<Country Representatives Lecture>

Prof. Hideaki Suda
- Tokyo Medical and Dental University 
- Tokyo, Japan

Abstract 
A variety of visual information and imaging methods are utilized in endodontic treatment, including periapical 
and panoramic radiographs. Today, information obtained through the dental microscope has become essential 
during endodontic treatment. The dental microscope is very useful for the removal of broken instruments 
and filling materials from the root canal, finding missed canals, perforation repair, diagnosis of tooth fracture, 
periradicular surgery, and so on.
On the other hand, cone beam computed tomography (CBCT) is getting popular among endodontists for the 
assessment of difficult cases and problem-solving in endodontic treatment. However, because of its high X-ray 
exposure dosage, we should carefully select suitable cases before taking CBCT images. 
Optical coherence tomography (OCT) is a high-resolution imaging technique that allows micrometer scale 
imaging of biologic tissues over small distance. It was introduced in 1991 and uses infrared light waves that 
reflect off the internal microstructure within the biologic tissues. Since OCT is non-invasive and totally free of 
X-ray exposure, this technology may be useful for endodontic diagnosis and treatment.
In this presentation, the newest imaging technology and visual information in endodontics are presented and 
discussed.

Title: Visual Information and Imaging Technology
 in Endodontics

<Country Representatives Lecture>

Prof. Mi-Kyung Yu
- Department of Conservative Dentistry, School of Dentistry, 
  Chonbuk National University
-Jeonju, Korea

Abstract 
The success of endodontic treatment depends on the eradication of microbes from the root-canal system and 
prevention of reinfection. The root canal is shaped with hand and rotary instruments under constant irrigation 
to remove the inflamed and necrotic tissue, microbes/biofilms, and other debris from the root-canal space. 
Irrigants have traditionally been delivered into the root-canal space using syringes and metal needles of different 
size and tip design. Clinical experience and research have shown, however, that this classic approach typically 
results in ineffective irrigation. Many of the compounds used for irrigation have been chemically modified and 
several mechanical devices have been developed to improve the penetration and effectiveness of irrigation. This 
presentation describes the efficient irrigation methods for successful endodontic treatment. 

Title: Irrigation in endodontic treatment
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<Country Representatives Lecture>

Prof. Sung-Chih Hsieh
- Department of Endodontics, Taipei Medical University, 
- Taipei, Taiwan

Abstract 
Teeth with C-shaped canal systems a challenge with respect 
to debridement and obturation to dentists. C-shaped canals are 
usually found in mandibular second molars, but they may occur 
in mandibular first molars, maxillary molars, mandibular first 
premolars, and even in maxillary lateral incisors. Frequencies 
ranging from 2.7% to 8% of C-shaped canals mandibular 
molars have been reported in the general population. However, 
there are 31.5 percent of second mandibular molars with 
C-shaped canal systems in the Asian population.  
The C-shaped root configuration is represented by fusion 
of mesial and distal roots.  There are three categories of 
C-shaped canals (Melton et al, 1991). Type I is a continuous 
C-shaped canal. Type II is a semicolon-shaped canal, with 
dentin separating one distinct canal from a buccal or lingual 
C-shaped canal. Type III is two or more separate canals. Fan et 
al. modified Melton’s method into five categories and classified 
three types of C-shaped roots according to their radiographic 
appearance.    
There are many clinical considerations when treating teeth 
with C-shaped canals. A higher incidence of lateral canals, fins, 
and apical deltas will be more challenging for debridement 
and shaping.  Using ultrasonics with irrigation will help with 
debris removal.  The variation of dentin thickness cannot 
be predicted in the C-shaped canal teeth. Dentists have 

to be careful not to strip the walls during shaping or post 
placement.   Dentists should observe furcal breakdown during 
follow-up radiographic examination. The furcal region is the 
most difficult to obturate and is associated with the greatest 
risk of perforation. Endodontic retreatment, extraction, and 
replantation with extraoral retrotrograde filling are optional 
when non-surgical endodontic treatment failed. 
Although complicated C-shaped canal systems are still a 
challenge to dentists. Cone-beam computed tomography, Self-
adjusting files and new obturation techniques may help dentist 
in the C-shaped canal systems endodontic treatment. Vertical 
compaction of warm gutta-percha technique is recommended 
to be used in the c-shaped canal systems. However, the 
thermoprofile of vertical compaction of heating soft gutta-
percha is still unclear. Our study monitored all procedures by 
infrared camera. The results demonstrated that 4 mm to the 
apex was the proper deepest down packing distance for the 
vertical compaction of warm GP technique.
This presentation will address the etiology, classification, 
diagnosis, endodontic treatment, restoration and prognosis 
of C-shaped canal systems. Several clinical cases will be 
discussed. When principles of biomechanical preparation, 
obturation, and restoration are followed, the long-term 
prognosis for the C-shaped root retention equals that of other 
molars.

Title: The Diagnosis and Endodontic Treatment of 
C-Shaped Canal Systems

<Country Representatives Lecture>

Dr. Marcus Yan
- Endodontic private practice
- Sydney, Australis

Abstract 
Pulpitis is the host reaction to the entry of bacteria and its by-products from the oral environment into the pulpal 
space. The inflamed pulp can defend against bacteria and is largely not infected until it becomes necrotic. In 
contrast, apical periodontitis is caused by bacteria in the root canal system.  In other words the root canal space of 
teeth with apical periodontitis always harbours bacteria. . Treatment for pulpitis should thus focus on preventing 
infection of the root canal system whereas in cases of apical periodontitis, including those teeth that have been 
root filled, clinicians are faced with a greater challenge to not only prevent further contamination of the root canal 
space but to also eliminate bacteria that have colonized the complex root canal system. Intracanal Instrumentation 
is recognized as one of the most important stages in endodontic treatment. The extent of apical enlargement and 
the level where the chemomechanical or filling procedure terminate apically have become controversial issues. 
With the introduction of rotary instrumentation, the shape or the taper of the canal has also raised discussions 
among the clinician. This presentation will discuss the current concept of intracanal instrumentation to fulfill 
this requirement from a biological and mechanical point of view, as well as the controversial need of intracanal 
interappointment medicament.

Title: Intracanal Instrumentation and disinfection 
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<Oral presentation-international>

Dr. Hideharu Ikeda
- Tokyo Medical and Dental University, Tokyo
- Tokyo

Abstract 
I. Objective: The fluid movement in dentinal tubules (DTs) 
is closely associated with dentin sensitivity intermediated by 
deformation of nerve endings. However, circumstances in DTs 
are very complicated. DTs have outward taperings, exhibit 
irregularities such as different taperings and abundant branchings, 
and also contain cellular components. Little information was 
available on the influence of such complex conditions on fluid 
movement. Therefore, we attempted to measure the space 
between cellular components and the DT walls and to characterize 
the functional cell syncytium in the odontoblastic layer.

II. Materials & Methods: Experiment 1: The coronal enamel of 
144 rat molars was removed to expose the dentin, which was acid-
etched. Fluorescent microspheres (FMs) of different diameters 
(0.02-4.0 µm) were applied to the exposed dentin for 60 min. The 
distribution and fluorescent intensities of the FMs were examined 
with a confocal laser scanning microscope and analyzed using 
image analysis software.                                
Experiment 2: Pulpal cells were freshly isolated from human 
premolars immediately after extraction. Under the light 
microscope, coupled or small clusters of odontoblasts, each of 
which had a monopolar process (95-280 µm) and an oval cell 
body, were easily observed to be lined up in parallel. Cells were 
used for electrophysiological recording within 3 hrs in the dual 

patch-clamp configuration. 

III. Results: Experiment 1: FMs with a diameter of 2.0-4.0 µm 
were detected only on the surface of the cavities. A small number 
of FMs with a diameter of 1.0 µm accumulated primarily in 
the outer third of the dentin. FMs with a diameter of 0.2-0.5 
µm were found in the outer and middle thirds of the dentin. 
FMs with a diameter of 0.02-0.1 µm accumulated in the middle 
and occasionally inner thirds of the dentin. Some of the FMs 
measuring 0.02-0.04 µm in diameter reached the dental pulp.                                  
Experiment 2: Voltage gating showed directional independence 
between pairs of odontoblasts. Intracellular and intercellular 
Ca2+ propagation was triggered by mechanical stimulation of 
odontoblast cell membrane.

IV. Conclusions: DTs in the inner third of the rat coronal dentin 
may have a space less than 0.1 µm through which dentinal fluid 
can move, despite outward tapering of the DTs. Retrograde 
tapering may increase the pressure in the inner third of the dentin 
layer, and this elevated pressure may contribute to mechanical 
deformation of the content in the DTs. Odontoblasts may form a 
functional syncytium that is direction-independent via symmetric 
gap junction channels in the odontoblastic layer. Ca+ wave may 
be produced by the hydrodynamic fluid force.

Title: New considerations of the hydrodynamic mechanism - 
the functional space for fluid movement and the deformation 
of odontoblast cell membrane

<Oral presentation-international>

Dr. Pairoj Linsuwanont 
- Chulalongkorn University 
- Bangkok, Thailand

Abstract 
To date, there has no agreement on the best way to treat vital permanent teeth with cariously exposed pulp. 
Pulpectomy has been recommended as the most suitable procedure because of its reliable outcome especially in 
teeth with vital pulp. However, the prognosis in term of survival rate of endodontically treated teeth is not as good 
as vital teeth, especially in molars. Therefore, if possible, the vital pulp should be preserved in order to provide 
defensive mechanism from harmful stimuli. 
Vital pulp therapy has been recommended only in teeth with reversible pulpitis with no periapical pathologies 
or in teeth with either mechanical pulp exposure or recently traumatic pulp exposure. The problem is how we 
can accurately assess whether the status of the pulp is reversible or irreversible. Currently, several studies have 
reported successful outcome of vital pulp therapy in vital permanent teeth with cariously exposed pulp with signs 
and symptoms of irreversible pulpitis with periapical lesions.
This lecture will provide you useful information of a clinical study of vital pulp therapy in vital permanent teeth 
with cariously exposed pulp, with up to 4 years observation period. Also, the current evidence on the performance 
of vital permanent teeth with cariously exposed pulp will be discussed.  

Title: Vital pulp therapy in vital permanent teeth 
with cariously exposed pulp
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<Oral presentation-international>

Prof. Gary Cheung
- The University of Hong Kong,
- Hong Kong

Abstract 
Aim
To examine the effect of laser beam angulation on the 
viability of bacteria in a biofilm on the root canal wall.
Methodology
Root segments of 6 mm long, obtained from single-
rooted teeth, were sectioned mesio-distally into two 
halves. The samples were autoclaved, then inoculated 
with Enterococcus faecalis in a shake-incubator for 
7 days, and randomly divided into 7 groups (n=5): 
SC=sterility control group; NC=negative control group 
that did not receive any form of treatment; HC=2.5% 
hypochlorite group; and four other groups treated with 
a laser (Er,Cr:YSGG with settings: 0.50 W, 40 Hz, 
7% plain water and 14% air) at different angulations: 
0 degree (L1), 25o (L2), 45o (L3) and 90o (L4). After 
treatment, each half-root was stained with LIVE/
DEAD Baclight stain for 30 minutes and examined 
under a CLSM. Photomicrographs were obtained from 
3 locations: (A) 0.5 mm coronal to the irradiated site 
(trailing side), (B) at the center, and (C) 0.5 mm apical 
(leading side) to the site shone by the main laser beam. 
The area percentages covered by viable and non-viable 

bacterial cells were determined by computer software.

Results
There were no significant differences in the amount of 
viable bacteria among the three sites (Kruskal-Wallis, 
p>0.05), and between the laser groups (Kruskal-
Wallis, p=0.2693). There was a significant difference 
(Friedman Test, p=0.0116) between NC and HC or any 
of the 4 laser groups. There was a similar reduction 
(99.3% for laser vs. 99.8% HC) in the amount of live 
bacterial cells from the initial population within the 
biofilm.

Conclusions
Significant reduction in bacterial load can be expected 
for the surface of root canal wall after treatment 
with either 2.5% NaOCl or a Er,Cr:YSGG laser 
(with water). Laser delivered via an optical fiber tip 
can disinfect the canal effectively, regardless of the 
angulations. This casts doubt to the need for “side 
firing” tips when root canal disinfection is concerned.

Title: Effect of incident beam angulation on laser 
disinfection of dentinal tubules

<Oral presentation-international>

Dr. Peter Case
- Australian Society of Endodontology
- Sydney, New South Wales, Australia 

Abstract 
The microbiological causation of both pulpal and periapical pathology has been well established in the literature 
since 1965.   It is now accepted that bacteria colonise the root canal space of teeth in biofilm structures, forming 
complex microbial relationships that increases both their pathogenicity and hardiness.  Throughout the literature 
base, it has been well documented that bacterial biofilms are much more resistant to antimicrobial agents 
compared to those in a planktonic state.  
The aim of endodontic treatment is to ultimately decontaminate the root canal space and seal it to prevent further 
bacterial ingress.  Decontamination of the root anatomy is currently achieved by mechanically enlarging the 
canal space to facilitate irrigant penetration and placement of intracanal medicaments.  In the last decade there 
has been considerable research conducted into adjunctive techniques to increase the efficiency of standard 
chemomechanical debridement of root canals.
This presentation will address the use of ultrasonic energy to increase the antimicrobial potential of irrigation 
solutions.  Oxidizing agents such as aqueous ozone have been shown to be powerful antimicrobial agents 
in medical procedures; there use in endodontic procedures has also been explored.  Lasers are used in both 
restorative and surgical aspects of dentistry.  Research has shown their potential to be used as an adjunctive 
measure to disinfect root canal spaces.
Advances in technology provide techniques that when used in conjunction with contemporary chemomechanical 
procedures; potentially increase the removal of biofilms within the root canal system.  This may translate to an 
increase in success rates of endodontic treatment in the longer term. 

Title: Modern Warfare against Endodontic 
Biofilms
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<Oral presentation-international>

Prof. Ayman Mandorah
- Dental Department, King Faisal Hospital, Makkah, Saudi Arabia
- Makkah, Saudi Arabia

Abstract 
Since the early 1990s, several rotary instrument systems manufactured from nickel-titanium have been introduced 
into endodontic practice with variable specific design characteristics such as tip sizing, taper, cross section and 
helix angle.
Essentially, two physical properties of the NiTi alloy are very important: superelasticity and high resistance to 
cyclic fatigue. Efforts have been made by manufacturing companies to improve surface quality of NiTi alloy by 
surface electropolishing.
These two properties allow continuously rotating instruments to be used successfully in curved root canals 
and reduce the incidence of several clinical problems, such as blocks, ledges, transportation, and perforation. 
However, they also have a tendency to fracture more easily than hand instruments. 

The objectives of the lecture is to shed the light on:
1) History of rotary NiTi instruments manufacturing.
2) Current classification of rotary NiTi instruments.
3) Review how, the manufacturing features have affected and changed the clinical performance of rotary NiTi 
Instruments in curved and straight root canals.
4) Discuss various techniques of root canal preparation and predict their performance in curved root canals.

Title: Cleaning and Shaping with NiTi  Rotary 
Instruments in Curved Rootcanals: Is It Possible??

<Oral presentation-international>

Dr. Viresh Chopra
- Department of Conservative Dentistry and Endodontics, Oman 
  Dental College, Muscat, Oman
- Muscat, Oman

Abstract 
Autogenous tooth transplantation, or auto transplantation, is the surgical movement in one individual of a 
vital or endodontically treated tooth from its original location in the mouth to another site. The new location 
may be a fresh extraction socket after extraction of a nonrestorable tooth, or an artificially drilled socket on an 
edentulous alveolar ridge. The science of auto transplantation has progressed, as evidenced by the high success 
rates reported in studies over the past decade. Recently, auto transplantation has begun to gain attention again; 
most likely because research on PDL healing after auto transplantation has provided helpful information that can 
be applied to the procedure. Complications of autogenous tooth transplant include root resorption and attachment 
loss, and its success rate is lower than for implants. Nonetheless, autogenous teeth result in good utilization, the 
maintenance and regeneration of alveolar bone, and the maintenance of attached gingiva with a natural shape. 
Hence, the esthetic results are better, the cost is low, one-stage surgery can be used, orthodontic movement is 
possible, and the procedure can be performed in growing patients.

Title: Tooth Auto transplantation as a Treatment 
Option: A case report with Literature review
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<Oral presentation-Korean>

Prof. Sang Hyuk Park
- Department of Conservative Dentistry, Kyung Hee University
  Dental Hospital at Gangdong
- Seoul, Korea

Abstract 
An endodontic apicoectomy is one of the most popular method out of the endodontic surgical treatments to 
maintain the teeth after the traditional endodontic root canal treatment. Since the apicoectomy treatment has 
been performed in the endodontic parts, the protocol of its procedures has been modified according to the 
armamentarium in the surgical procedures. Before the microscopes came up with surgical instruments, the 
materials and methods of the root resection, retrograde preparation, and retrograde fillings of the root apex were 
totally different with the new protocol with microscopes. In addition, the appearance of MTA (Mineral Trioxide 
Aggregates) was thought to cause to increase the success rates with the microscopic endodontic treatments. This 
presentation will review the basic concepts in endodontic apicoectomy procedures and compare the traditional 
apicoectomy and new apicoectomy protocols with microscopes. Furthermore the characteristics of the retrograde 
filling materials will be compared and its clinical application to increase the success rates in the surgical protocols 
will be discussed.

Title: Basic concepts in Endodontic Apicoectomy 
and its clinical trials

<Oral presentation-Korean>

Dr. Min-ju Song
- Clinical assistant professor, Department of Conservative Dentistry,
  Yonsei University, Gangnam Severance Hospital 
- Seoul, Korea

Abstract 
Endodontic surgery is often a last resort in the treatment of apical periodontitis in cases that are related to a 
periapical cyst, a complex canal anatomy, extraradicular infections, or inadequate healing after nonsurgical 
retreatment. In current endodontic practice, introduction of operating microscope, ultrasonic instruments, and 
microinstruments has induced a big change in the field of surgical retreatment. Setzer et al. specified endodontic 
microsurgery as root-end surgery using ultrasonic root-end preparation, biocompatible root-end filling materials 
(intermediate restorative materials [IRM], Super ethoxy benzoic acid [Super EBA], mineral trioxide aggregate 
[MTA]), and high-power illumination and magnification (10x and higher). 
The microscope provides magnification and illumination-essential for identifying minute details of the apical 
anatomy. It helps identify the cause of endodontic failure, so that causative factors can be removed completely 
during the surgical procedure. And ultrasonic instruments facilitate the precise root-end preparation that is within 
the anatomical space of the canal. Endodontic microsurgery can therefore be performed with precision and 
predictability, thus eliminating the disadvantages inherent in traditional periapical surgery such as large osteotomy, 
beveled apicoectomy, inaccurate root-end preparation and the inability to observe isthmus.
Incorporating microsurgical principles in periraricular surgery, the success rate of endodontic microsurgery 
was reported to be approximately 90%. In addition, some reports demonstrated that long-term outcomes more 
than 5 years are not less favorable than short-term outcomes. Factors influencing the outcomes of endodontic 
surgery may be diverse, but standardization of procedures with endodontic microsurgery can reduce the various 
intraoperative factors affecting the outcome and minimize its range. Thus, patient and tooth-related factors such as 
sex (female), tooth position (anterior), arch type (maxilla), lesion type (isolated endodontic lesion) were found to 
have a positive effect on the outcome. 
Under the strict manual of microsurgical techniques, endodontic microsurgery is effective and predictable 
treatment.

Title: Clinical outcomes of endodontic microsurgery
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<Oral presentation-Korean>

Prof. Il Young Jung
- Conservative Dentistry, College of Dentistry, 
  Yonsei Universtiy
- Seoul, Korea

Abstract 
The immature teeth with apical periodontitis present considerable challenges to clinicians. Therefore, new 
treatment protocols have been suggested to overcome the problems encountered in traditional methods. 
Revascularization technique is one of such methods. Many case reports on the revascularization of infected 
immature teeth have been published, and in most of them, immature teeth with even a periapical abscess 
continued root formation after the disinfection of the root canal system. We now believe that this continued 
root formation is not an exceptional incident. As a result, it appeared that apexification has been giving way to 
a revascularization technique, which is a new option, in treating necrotic immature teeth. These new methods 
appear to be partly based on the healing potential of young pulp. The potential of healing or regeneration of 
young pulps seems to be greater than we thought before. The surviving stem cells in the apical papilla may 
also play an important role in the continued root formation. This presentation mostly consists of clinical cases, 
which all involve young pulps. Among them, revascularization cases are also included. However, the aim of this 
presentation is not going to solely address revascularization procedures, but to show how young pulps respond to 
various injuries or treatments. Therefore, I want to share my clinical experiences on the fate of young pulps, and I 
look forward to helping you understand the pathways of the young pulps.

Title: Regenerative Endodontics: Past and 
Present !

<Oral presentation-Korean>

Prof. Yong Hoon Choi
- Seoul National University Bundang Hospital
- Seongnam-si, Gyeonggi-do 463-707, Korea

Abstract 
The ultimate goal of dentistry is the prevention of oral diseases and the conservation of tooth structures. 
Intentional Replantation (IR), purposeful extraction, extra-oral apical surgery, as well as reinsertion have all been 
practiced in dentistry for over 250 years. Approximately 20 years ago, Bender et al concluded that IR reduces 
adverse outcomes and should be regarded as another treatment option and not as the last resort. Most endodontic 
departments around the world practice IR clinically and not just experimentally. The most common indication 
for IR is endodontic failure of multi-rooted posterior teeth. The key to successful IR is safe extraction without 
fracture. Thus, a safe extraction method that is reproducible and applicable to most teeth is mandatory for the 
success of IR. However, to our knowledge, there is no data on an appropriate extraction method, and the cautious 
use of dental forceps rather than elevators has been suggested. The Atraumatic Safe Extraction (ASE) technique 
has been recently introduced as an alternative extraction method for IR treatment. This method uses preoperative 
orthodontic extrusion to increase tooth mobility and PDL volume; along with the newly developed extraction 
forceps (Physics Forceps®), this technique has been proven to have an almost 100% success rate of extraction 
without tooth fractures. IR is a reliable treatment option that can save a natural tooth and potentially provide clues 
for previous treatment failure. ASE is a clinically reliable extraction method, and IR with this method showed a 
significantly higher success rate.

Title: Intentional Replantation : How & Why ?
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<Oral presentation-Korean>

Dr. Sumin Lee
- Department of Endodontics, School of Dental Medicine,  
  University of Pennsylvania
- Philadelphia  Pennsylvania

Abstract 
Although current root canal treatment modalities offer high levels of success for many conditions, an ideal form 
of therapy might consist of regenerative approaches in which diseased or necrotic pulp tissues are removed and 
replaced with healthy pulp tissues to revitalize the teeth. The creation and delivery of new tissues to replace 
diseased, missing, or traumatized pulp is referred to as regenerative endodontics. The basis for regenerative 
endodontics is the utilization of tissue engineering therapies. The key elements of tissue engineering are stem 
cells, growth factors, and an extracellular matrix scaffold. Current researches are exploring the perfect formula for 
a reliable autogenous stem cell source, appropriate growth factor(s) and a scaffold that will promote controlled 
cell growth and differentiation. 
Several recent reports have shown that dental pulp–like tissues can regenerate in vivo following the delivery of 
dental or nondental stem/progenitor cells. Two types of pulp engineering/regeneration can be considered based on 
the clinical situations: one is partial pulp regeneration and the other is de novo synthesis of pulp. Before complete 
pulp necrosis, the remaining pulp tissue may be recoverable after disinfection and help to regenerate the lost 
portion. To enhance the regeneration, engineered pulp tissues may be inserted into the pulp space to facilitate 
the entire recovery of pulp tissue and the generation of new dentin. When the entire pulp tissue is lost, de novo 
synthesis of pulp must take place in order to regenerate the tissue. An alternative approach is to orchestrate dental 
pulp–dentin regeneration by the homing of host endogenous cells residing near the root apex of a tooth relies on 
growth factor delivery, instead of cell delivery.
Dentin-pulp tissue engineering and regeneration may provide an innovative and novel range of biologically-based 
clinical treatments for endodontic disease.

Title: The Coming Era of Regenerative Endodontics

<Oral presentation-Korean>

Prof. Yong Hoon Choi
- Seoul National University Bundang Hospital
- Seongnam-si, Gyeonggi-do 463-707, Korea

Abstract 
Root canal treatment is one of the difficult treatments in dentistry. If canal aberrations happen during treatment, 
the problem shooting will be more difficult, especially in the case of file separation, floor perforation, lateral strip 
perforation, ledge, transportation. As there is no royal road to learning, there is no short cut to treat root canals. 
Therefore the accurate goal of root canal treatment will show the way to solve any problem during root canal 
treatment, and that is the removal of microorganism and prevents re-entry of bacteria to root canals. The principle 
is what we should win the battle with germs.
This lecture shows various situations of root canal treatment in local clinic. Vital pulp(symptomatic irreversible 
pulpitis), sterile necrotic pulp(asymptomatic irreversible pulpitis), acute apical periodontitis, chronic apical 
periodontitis, chronic apical abscess, acute apical abscess and flare-up will be covered. And specific themes will 
be gone into details such as working length determination, canal irrigants, pain control, intra-canal medication, 
temporary filling material, selection of NiTi rotary instruments, and so on as the visit of patients. 

Title: Endodontic time table
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<Oral presentation-Korean>

Dr. Jiwan Yum
- Centum tower dental clinic
- Busan, Korea

Abstract 
Although the development of nickel-titanium (NiTi) rotary instruments solved some preparation errors from 
stainless steel hand instruments, there remains the perception that NiTi instruments have a high fracture risk 
during use. Inspired to find more safe way to successfully prepare a root canal, numerous researches are carried 
out in various subjects; design, manufacturing process, material, preparation method of the NiTi file.
This lecture presents the geometric components of NiTi rotary files and the clinical implications. The main 
components of the geometric characteristics will include the file tip, taper, cross-section, helical angle, and etc. 
Each component may have a specific effect on root dentin and the stresses generated during rotation and screw-in 
effect may raise a potential risk of vertical root fracture. Method of manufacturing and improvement of material 
property also effect on safety and cutting efficiency of NiTi rotary files. Recently introduced reciprocating file 
systems may reduce procedural errors and diminish the potential risk of file fracture.
Clinicians need to consider the potential effects from the geometries of NiTi rotary files, when they select their 
instruments, not only to shape efficiently but also to shape safely for a favorable long term prognosis.

Title: Characteristics of nickel-titanium rotary 
files and its clinical implications

<Oral presentation-Korean>

Dr. Dong-ryul Shin
- Luden dental clinic 
- Seoul, Korea

Abstract 
Contemporary endodontic treatment is consistently being developed in success rate as well as operating 
convenience. After the advent of rotary Nickel-Titanium file, the result of canal shaping has significantly 
improved and operating convenience has also highly upgraded in the field of endodontics.
Until today, Nickel-Titanium file has successively improved by morphological development and recently, evolved 
through surface treatment or changing metal properties.
In order for operating convenience and economic feasibility, many file manufacturers tried to reduce the number 
of files used in a canal treatment.
Lately, with the emergence of the file employing reciprocation motion, spotlighted is the technique to shape every 
root canal with the only one file.
And this file is named 'one file system' since root canals can be shaped with the only one file.
However, 'one file system' also shows certain drawbacks that it is difficult to use the file properly for whole types 
of root canal, in some cases, glide path should be formed and it is still challenging to actively remove dentinal 
collar on coronal one third.
Therefore, this presentation will provide the proper way and suggestions to apply reciprocating file to the clinical 
field. 

Title: Clinical application of Reciprocating File 
System
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Dr. Pyung sik Kim
- Choice Dental Clinic
- Suwon, Korea

Abstract 
At present clinical work, microscopes are being used increasingly. It is true that the use of the more precise dental 
instruments by which we can overcome the limits of the clinical techniques using the naked eye give us many 
advantages in many cases those we could not resolve in the past. Author thinks that the typical examples could 
be microscopes and CBCT. Especially in area of endodontology, the clinicians can easily confirm the problems 
which cannot be identified through the naked eye, and make those areas as daily routine clinical task, which 
were not possible due to restriction of access through existing technique at that time. Consequently, it is generally 
accepted that many current clinicians coincide in recommending without hesitation, the microscopes and CBCT 
as essential equipments in the dental clinical area. By introducing examples of practical use in endodontics 
(Especially non-surgical treatment to be easily accessible in dental clinic), author expects motivation sprouts 
among clinicians.

Title: Non-surgical treatment for using 
Microscope and CBCT

<Oral presentation-Korean>

Prof. Sin-Young Kim
- Dept. of  Conservative Dentistry, Seoul St. Mary’s Dental 
  Hospital, Catholic University
- Seoul, Korea

Abstract 
The main goals of chemomechanical preparation of infected root 
canals are to completely eliminate intracanal bacterial populations 
or at least to reduce them to levels that are compatible with 
periradicular tissue healing. Several irrigation techniques have been 
recently introduced with the main objective of improving root canal 
disinfection. 
Conventional irrigation with syringes has been advocated as an 
efficient method of irrigant delivery before the advent of passive 
ultrasonic activation. This technique is still widely accepted by both 
general practitioners and endodontists. This technique involves 
dispensing of an irrigant into a canal through needles of variable 
gauges. Some of these needles are designed to dispense an irrigant 
through their most distal ends, whereas others are designed to 
deliver an irrigant laterally through closed-ended, side-vented 
channels. However, when conventional syringe needle irrigation 
was used, the irrigating solution was delivered only 1mm deeper 
than the tip of the needle.
Passive Ultrasonic Irrigation (PUI) can be an important supplement 
for cleaning the root canal system and, compared with traditional 
syringe irrigation, it removes more organic tissue, planktonic 
bacteria and dentin debris from the root canal. The cavitation 
produced might also cause temporary weakening of the cell 
membrane, making the bacteria more permeable to sodium 

hypochlorite. The deaggregation of clusters of bacteria within the 
root canal biofilm is the most likely reason for the reduction of 
intracanal bacteria. 
Air entrapment by an advancing liquid front in closed-end 
microchannels is a well recognized physical phenomenon. This 
vapor lock effect demonstrated that NaOCl did not extend any 
closer than 3mm from working length. This might be attributed to 
the fact that NaOCl reacts with organic material in the root canal 
and quickly forms micro gas bubble at the apical termination. The 
apical vapor lock cannot be displaced within a clinically relevant 
time frame through into the apical region. Ultrasonically activated 
tip leaves the irrigant and enters the apical vapor lock, acoustic 
microstreaming and cavitation becomes physically impossible.
In the EndoVac system, a macrocannula or microcannula is 
connected via tubing to a syringe of irrigant and the high-speed 
suction of a dental unit. The cannula in the canal simultaneously 
exerts negative pressure that pulls irrigant from its fresh supply 
in the chamber, down the canal to the tip of the cannula, into the 
cannula, and out through the suction hose. Thus, a constant flow 
of fresh irrigant is being delivered by negative pressure to working 
length. The use of EndoVac system resulted in significantly more 
debris removal at 1mm from the working length than needle 
irrigation. With the EndoVac, irrigant is pulled into the canal at 
working length and removed by negative pressure.

Title: Comparison of the effectiveness of different 
irrigation systems in removing bacteria from infected 
root canals
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Prof. Yun-chan Hwang
- Department of Conservative Dentistry, Chonnam National 
  University, School of Dentistry 
- Gwangju, Korea

Abstract 
Mineral trioxide aggregate (MTA) is a powder consisting of fine hydrophilic particles of tricalcium silicate, 
tricalcium aluminate, tricalcium oxide, silicate oxide, and other mineral oxides, which set in the presence of 
moisture. 
ProRoot MTA (Dentsply Tulsa Dental, Tulsa, OK) is a material that has been used worldwide, with clinical 
applications including apical barriers in teeth with immature apices, repair of root perforations, root-end filling, 
direct pulp capping, and pulpotomy. 
If we know indication and  the application method and indication of MTA, it can be a good qualification in the 
clinical field.

Title: Clinical application of MTA(Mineral trioxide 
aggregate)

Poster Presentation
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I. Introduction
Mineral trioxide aggregate (MTA) has emerged as a reliable bioactive 
material with extended applications in endodontics that include the 
obturation of the root canal space. This case reports are presented 
documenting clinical outcomes after the application of MTA that 
include obturation combined with internal and external resorption, dens 
invaginatus, and large periapical lesion with immature apex.

II. Clinical case
<Case 1>
1. Sex/Age: F/19
2. Chief Complaint (C.C): For evaluation of tooth #12 (referral from local 
clinic)
3. Past Dental History (PDH): 3 years ago, root canal treatment and PFM 
crown on tooth #22
4. Present Illness (P.I): Dens invaginatus, periapical lesion, internal and 
external root resorption, per(-), mob(-), EPT(-)
5. Impression: Pulp necrosis with asymptomatic apical periodontitis on 
tooth #12
6. Tx. plan: Obturation of the root canal system with MTA

<Case 2>
1. Sex/Age: F/12
2. Chief Complaint (C.C): For evaluation of tooth #22 (referral from local 
clinic)
3. Past Dental History (PDH): N/S
4. Present Illness (P.I): Periapical lesion, open apex, sinus tract, per(+), 
mob(-), EPT(-)
5. Impression: Pulp necrosis with symptomatic apical periodontitis on 
tooth #22
6. Tx. plan: Obturation of the root canal system with MTA

III. Conclusion
On teeth obturated with MTA, bacteria might be effectively entombed 
and neutralized in severely infected tooth. Although MTA might not 
exhibit all the characteristics necessary for the ideal filling material, 
patients requiring complex endodontic treatment might benefit from its 
bioinductive properties in conventional treatment.

I. Objective 
The Purpose of the study was to evaluate biocompatibility and 
angiogentic effect of different types of pulp capping agent on cells 
derived from human pulps.

II. Materials & Methods
Human premolars planned to be extracted for orthodontic treatment 
were used (IRB No: 3-2011-0128 approved by Gangnam Severance 
Hospital). The same number of pulp cells was poured to cell culture 
dishes of which are coated with either freshly mixed or set white MTA 
(ProRootMTA), Pozzolan cement (EndocemMTA), and calcium zirconia 
cement (RetroMTA®). Cell culture plate without MTA coating was used 
for controls. Cell attachment and growth was examined under a phase 
and scanning electron microscopes after 1, 3 and 7 days of seeding. At 3 
and 7 days, cell viability was measured using MTT assays. The levels of 
VEGF and angiogenin were quantified by multiplex cytokine analysis to 
evaluate the angiogenic effect of these cements. The data was analyzed 
using Student t-test, one way ANOVA (p<0.05).

III. Results
Cells grown on fresh and set white MTA were well attached and grown 
healthy throughout the culture period. Cell viability of EndocemMTA 
and RetroMTA groups was equivalent to ProRootMTA group except for 
initial cell growth of freshly mixed EndocemMTA and RetroMTA. At 
3 days, cell viability of fresh EndocemMTA and RetroMTA were 49% 
and 78% of fresh ProRoot MTA group. However, at 7 days, there were 
no significant differences among experimental groups in cell viability. 
VEGF level increased in preset ProRootMTA, preset RetroMTA groups 
compared with cells grown on plastic plate. The level of angiogenin 
increased in all experimental groups. 

IV. Conclusion
All three types of cements investigated in this study were considered to 
be appropriate as a pulp capping agent when biologic effects of these 
cements were considered. Newly introduced cements-EndocemMTA and 
RetroMTA- showed initial cytotoxicity which appeared to be transient. 

I. Objective 
The Purpose of the study was to evaluate MTA’s angiogenic effect by 
measuring the levels of vascular endothelial cell derived growth factor 
(VEGF) and angiogenin on human pulp cells obtained from different 
individuals. 

II. Materials & Methods 
Human premolars (n=6) planned to be extracted for orthodontic treatment 
and molars (n=2) diagnosed as irreversible pulpitis for endodontic 
treatment were used (IRB No: 3-2011-0128 approved by Gangnam 
Severance Hospital). The same number of pulp cells from each individual 
was poured to cell culture dishes of which are coated with white MTA. 
Cell culture plate without MTA coating was used for controls. Cell 
attachment and growth was examined under a phase microscope after 
1 and 3 days of seeding. At 3 days, cell viability was measured and the 
amounts of VEGF and angiogenin were quantified by multiplex cytokine 
analysis. The data was analyzed using Student t-test, one way ANOVA, 
and mixed model analysis. 

III. Results
Cells were well attached and grown healthy on either plastic or MTA-
coated plate. There was no significant difference in cell viability test 
between cells grown either plastic or MTA-coated plate. Six out of eight 
samples showed increased level of VEGF when cells were grown with 
MTA. The level of angiogenin increased in four experimental samples. 
The amounts of VEGF and angiogenin showed positive correlation. 
Cultures obtained from inflamed pulps demonstrated no significant 
change of VEGF and angiogenin when they were grown on MTA.

IV. Conclusion
This study demonstrates the possibility of the different effect of MTA 
as a pulp capping agent during angiogenesis depending on age and/or 
condition of the pulp. 

I.Introduction 
External root resorption may arise as a result of traumatic injuy, 
orthodontic tooth movement, or chronic infection of the pulp or 
periodontal structures. External inflammatory root resorption is 
considered a major resorptive condition without symptoms.
Mineral trioxide aggregate(MTA), well known for biocompatibility, has 
demonstrated excellent sealing ability in previous studies and is widely 
applied in root-end filling, perforation repair, and pulp capping. It can 
induce regeneration of periradicular tissue, such as bone and cementum.
This case report presents root canal treatment of external root resorption 
with use of MTA.

II. Case Presentation 
<Case 1>
1. Sex/age: F/15      
2. Chief Complaint: Periapical lesion on #21
3. Past Dental History: Tooth fracture due to slip-down, 7 years ago
4. Present Illness: #21 per (+) pal (+) mob (1) cold (-) EPT (∞/64) 
PD(232/323) Temporary crown on #21
5. Diagnosis: External root resorption and perforation on #21 apical third 
area of root
6. Treatment: re-Root canal treatment on #21, Orthograde MTA 

application at the perforation site
7. 7 months f/u: Symptom was subsided, X-ray showed decreased apical 
and lateral radiolucency 

<Case 2>
1. Sex/age: F/13      
2. Chief Complaint: referred from pediatric dentistry due to dental abscess
3. Past Dental History: tooth fracture due to slip down, 5 years ago
4. Present Illness: #21 per (+) pal (+) mob (1) cold (-) EPT (∞/64) 
PD(212,222)
5. Diagnosis: External root resoption and perforation on #21middle third 
area of root
6. Treatment: re-Root canal treatment on #21, Orthograde MTA filling at 
the perforation site
7. 6 months f/u: Symptom was subsided, X-ray showed decreased apical 
and lateral radiolucency 

III. Conclusions 
Despite the damage to the root by external root resorption, non-surgical 
root canal therapy with MTA arrested the external root resorption and 
regenerated the periapical tissue. The outcome of treatment also depends 
on the diagnosis and the treatment procedures performed. 
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I. Objective: 
To evaluate the outcome of apexification with calcium hydroxide or 
mineral trioxide aggregate in patients with immature permanent teeth 
with a prospective follow-up.

II. Materials and Methods: 
All patients who had undergone an apexification procedure on an 
immature permanent tooth in National Dental Centre Singapore 
from 1997 to 2009 were invited to return for a clinical and periapical 
radiographic examination. Data from each patient record was entered into 
a data collection form. Radiographic evaluation of healing was performed 
by 2 investigators blinded to the material used for apexification. 
Outcomes were categorized into success and failure based on clinical and 
radiographic parameters. Statistical analysis was performed using SAS 
version 9.2.

III. Results:
Fifty one patients with fifty-eight teeth were examined. Twenty-nine 
teeth had been treated with calcium hydroxide (CaOH) and 16 teeth with 
mineral trioxide aggregate (MTA). Thirteen teeth were initially treated 
with calcium hydroxide for several visits, but converted to MTA after 
(Combined). The review time post treatment completion was 3.6±2 years, 
ranging from 0.5 to 8 years. Similar successful outcomes in treatment 
were obtained using CaOH (26 teeth, 90%) vs. MTA (12 teeth, 75%) 
vs. Combined (13 teeth, 100%) (Fisher’s exact test, p=0.13). A multiple 
comparison test showed that number of treatment visits was similar for 
CaOH (4±2.4) and MTA (3±0.62) but significantly more in the Combined 
group (6±1.9) (ANOVA Scheffe test, p=0.0002). 

IV. Conclusions:
In immature permanent teeth, use of MTA for apexification produces 
similar success rates to calcium hydroxide. 

I. Introduction
In performing endodontic immature teeth with necrotic pulp and wide 
open apices, a major problem is obtaining an optimal seal of the root-
canal system. Apexification with calcium hydroxide is associated with 
certain difficulties, such as the very long treatment time required, the 
possibility of tooth fracture, and incomplete calcification of the bridge. In 
recent years, use of an apical plug technique is an alternative treatment 
for open apices and MTA has been suggested to create an apical plug at 
the root-end and helps to prevent the extrusion of the filling materials. 
This case report aimed to present the successful treatment of two 
maxillary central incisors that had traumatic crown fracture, pulp necrosis 
and open apices using MTA apical plug.

II. Case Presentation
<Case1>
1.Sex/age: 11/M
2.Chief Complain: Treated before, my tooth is hurts
3.Past Dental History: Ca(OH)2 pulp capping with pin retained resin 
filling on Canada Local Clinic
4.Present Illness: #11: Pin retained resin filled and open apex state 

per(+), air(-), mob(+), Bite test(+), Spontaneous pain(+, Since 2 days ago)
5.Impression: Irreversible pulpitis of #11
6.Treatment Plan: RCT on #11 with MTA apical plug technique and post 
core

<Case2>
1.Sex/age: 10/M
2.Chief Complain: I have pain when chewing the food (referred from 
local Clinic for RCT)
3.Past Dental History: Canal dressing on Local Clinic
4.Present Illness: #21: Crown fracture with pulp exposure and open apex state
per(++), air(-), mob(-), Bite test(+), Spontaneous pain(-)
5.Impression: Apical periodontitis of #21
6.Treatment Plan: RCT on #21 with MTA apical plug technique and post core

III. Conclusion: 
MTA seems as an effective material for the apical plug method for 
the treatment of nonvital immature permanent teeth with open apices. 
Considering the importance of apical seal, the use of MTA for apical 
plugging appears to prevent the extrusion of the filling materials.

I. Introduction        
A major problem associated with the endodontic treatment of teeth that 
contain pulpal necrosis with open apexes is achieving an acceptable 
seal in the apical area. The absence of a natural constriction at the end 
of the root canal makes control of filling material difficult. Lemon 
(1992) introduced the ‘internal matrix concept’ in which an intermediate 
layer of material is placed to form a barrier prior to placement of the 
repair material. A matrix of sterile absorbable collagen material has 
been advocated to reconstruct the outer shape of root and facilitate the 
adaptation of MTA. 

II. Case Presentation     
< Case 1 >
1. Sex/age : F/17
2. Chief Complaint : gingival swelling and pus discharge on #12
3. Past Dental History : previously root canal treatment on #12 
4. Present Illness : per (-), pal (-), mob 0, PD (433/333) 
5. Impression : chronic periapical abscess on #12
6. Tx plan : MTA apexification on #12

< Case 2 >
1. Sex/age : M/19
2. Chief Complaint : gingival swelling and pus discharge on #12, 11, 21, 22
3. Past Dental History : intrusion of maxillary anterior teeth 10 years ago
4. Present Illness : per (-), pal (+), mob 0, cold (-), EPT (-), two sinus 
tracts (+) on #12, 11, 21, 22
5. Impression : chronic apical periodontitis on #12, 11, 21, 22
6. Tx plan : MTA apexification on #12,11,21, Conventional Root canal 
treatment on #22

III. Conclusion     
In these case reports, a collagen membrane was applied for the purpose of 
creating an apical barrier. Barriers had good healing effects on producing 
a dry field and providing an internal matrix or back stop against which to 
condense restorative materials, as well as a good apical seal with MTA in 
teeth with open apex. 

I. Introduction 
This case report shows a successful repair of an extensive periapical 
lesion of endodontic origin, following nonsurgical endodontic 
retreatment.

II. Case Presentation 
In the presented case, clinical and radiographic examination revealed an 
extensive periapical lesion related to tooth #45. 
1. Sex/age: F/18
2. Chief Complaint: pain and recurrent swelling in the bucco-gingival 
aspect of #45. 
3. Past Dental History: a previous history of endodontic treatment on #45
4. Present Illness: per(-), pal(-), fistula(+), pus(+)
5. Impression: chronic apical periodontitis on #45
6. Treatment: endodontic retreatment on #45, filling with MTA and gutta-
percha
7. Follow up: 12 months later, the tooth was asymptomatic and 
radiographs showed repair of the lesion

III. Conclusion 
After performing nonsurgical endodontic retreatment patient was recalled 
at one month, six months and one year. At one year recall, the tooth was 
asymptomatic and radiographs showed repair of the lesion. Orthograde 
retreatment of the present case with MTA proved to be very conservative 
as it leads to avoidance of surgical treatment with similar prognostic 
outcomes. However, longer period of follow-up for this case is required.
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I. Introduction
Most studies about pulpotomy for permanent teeth have been restricted to 
treatment of normal pulps. The purpose of this presentation was to report 
the clinical outcomes of cases using MTA in pulpotomy of symptomatic 
permanent molars caused by severe caries. .

II. Case Presentation
<Case 1> 
1. Sex/age: F/13  
2. Chief Complaint: Referred from LDC due to severe caries on #37  
3. Present Illness: per (-), mob (-), spontaneous irradiating pain, pain on 
chewing  
4. Impression: Irreversible pulpitis with severe caries on #37 
5. Tx Plan: pulpotomy with MTA of #37

<Case 2>
1. Sex/age: M/14      
2. Chief Complaint: I have pain when chewing the food 
3. Present Illness: per (-), air (+), mob(-), pain(+, sometimes, since 5 
month ago)  
4. Impression: Reversible pulpitis of #47
5. Tx Plan: Pulpotomy with MTA of #47

III. Conclusions
In this present, we concluded that pulpotomy with MTA can allow root 
developing even in symptomatic teeth, preserving pulp vitality and 
inducing dentinal bridge. 

I. Introduction
Regenerative endodontic methods have the potential to allow for 
continuation of root development and might therefore offer an alternative 
therapeutic approach in the management of immature permanent teeth 
with compromised structural integrity. However, the long-term success 
rate has not been investigated so far. This case report is to present the 
unfavorable result after pulp regenerative treatment on necrotic immature 
premolar.

II. Case Presentation 
A 14-year-old female patient was referred from local clinic 42 months 
after a regenerative endodontic procedure for further treatment of a 
mandibular left first premolar. The patient’s chief complaint was the 
presence of pain on chewing on the left side of his lower jaw. The tooth was 
sensitive to percussion as well as palpation, with a negative response to 
pulp sensibility testing with ice. Based on the referring note, regenerative 
therapy on #34 was performed 42 months ago by her dentist. Compared 
with the initial periapical radiographs, current x-rays showed continued 
root growth in length and thickness as well as apical closure. In addition, 

periapical radiolucency was detected on #34. Our initial diagnosis was 
pulp necrosis with symptomatic periapical periodontitis. 
A conventional root canal treatment was performed. Under the rubber 
dam isolation, composite resin core was removed. Around the margin of 
resin core, leakage was detected and MTA was unset. After removing the 
soft MTA cement, canal was detected under the microscope. The canal 
was instrumented and irrigated using 3.0 % NaOCl and 17% EDTA. 
At second visit after 2 weeks, the patient was asymptomatic. Canal was 
obturated with gutta percha cones and AH26 plus sealer.

III. Conclusion: 
In this case, it was postulated that the cause of pulp necrosis might be 
the leakage of coronal restoration. In the early stage of pulp regenerative 
approach, the treatment appeared to be effective by the fact that the 
development of root was followed. However, at some point, the 
microorganism entered the root canal system due to the leakage from 
resin core and unset MTA. 

I. Introduction
Dens evaginatus is a dental developmental anomaly which is tubercle 
covered on the occlusal surface of permanent premolar. Fracture or wear 
of the tubercle leads to pulpal necrosis and early periapical infection. 
Regenerative endodontic treatment of immature permanent tooth has 
the possibility of root development and thickening of dental walls by 
functional pulp-dentin complex. Treatment for regeneration of immature 
dens evaginatus with apical periodontitis using triple antibiotics was 
performed.  

II. Clinical case
<Case 1>
1. Sex/Age: M/14
2. Chief Complaint (C.C): For evaluation of tooth #35 (referral from 
Dept. of pediatric.)
3. Past Dental History (PDH): Gold inlay on tooth #26, 36
4. Present Illness (P.I): Dens evaginatus, periapical lesion, open apex, 
sinus track, per (-), mob (-), EPT (-)
5. Impression: Pulp necrosis with asymptomatic apical periodontitis on tooth #35
6. Tx. plan: Regenerative endodontic treatment using triple antibiotics

<Case 2>
1. Sex/Age: M/14
2. Chief Complaint (C.C): For evaluation of tooth #45 (referral from 
Dept. of pediatric.)
3. Past Dental History (PDH): N/S
4. Present Illness (P.I): Dens evaginatus, periapical lesion, open apex, 
sinus track, per (-), mob (-), EPT (-)
5. Impression: Pulp necrosis with asymptomatic apical periodontitis on tooth #45
6. Tx. plan: Regenerative endodontic treatment using triple antibiotics

III. Conclusion
Regenerative endodontic treatment could be considered for treatment 
of immature dens evaginatus with apical periodontitis. Regenerative 
treatment method using triple antibiotics is considered as effective 
method which induces sustainable growth of the root. 

I. Introduction
Intentional replantation(IR) is considered as a treatment option when 
nonsurgical retreatment and surgical endodontics are contraindicated. 
Safe extraction that is free of fracture is important step. A new atraumatic 
safe extraction method for IR has been introduced recently. This case 
report shows IR using physics forceps.

II. Case Presentation
<Case 1>
1. Sex/age: F/20
2. Chief Complaint: Referred from OMFS for IR of #47
3. Past Dental History: #47 RCT at LDC (3 years ago)
4. Present Illness: Per(+), Mob(-), Probing WNL
    with periapical radiolucency
5. Diagnosis: Chronic apical periodontitis of #47
6. Treatment plan: Intentional replantation of #47

<Case 2>
1. Sex/age: F/36
2. Chief Complaint: Referred from LDC for evaluation of #17
3. Past Dental History: #17 RCT at LDC (4 years ago)
4. Present Illness: Per(-), Mob(-), Probing WNL
    with periapical radiolucency
5. Diagnosis: Chronic apical periodontitis of #17
6. Treatment plan: re-RCT, if needed Intentional replantation of #17

III. Conclusions
Some authors consider IR to be last resort, whereas others consider it as 
another treatment modality. This case report shows the favorable result 
of using physics forceps for the IR procedure. The physics forceps may 
raise the success rate of IR with the more predictable and safe extraction 
procedure than the conventional tooth extraction forceps.
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I. Introduction
Avulsion is defined as the total displacement of the tooth out of its 
alveolar socket. The maxillary central incisors are the most frequently 
avulsed teeth, and children at the group of age from 7 to 11 are the most 
commonly affected. The prognosis of replantation of an avulsed tooth is 
significantly related to the time interval between injury and treatment, the 
conditions of storage of the tooth. This case report describes the clinical 
and radiographic result of delayed replantation of avulsed immature teeth 
after dry storage.

II. Case Presentation
 An 11-year-old male, with avulsed maxillary central incisors, reported 
that he had lost the teeth 3 hours before while falling off a bicycle. The 
teeth were kept in a paper napkin. 

< Clinical Procedure >
1. Preparing the socket for replantation 
2. Replantation of the avulsed maxillary central incisors
3. Rigid resin wire splint for 8 weeks
4. Apexification was performed 
5. Regular follow-up for 16 months

III. Conclusion
Even though delayed replantation of avulsed immature teeth were 
considered unfavorable and contraindicated by the scientific literature, 
replantation of the teeth is highly recommended to maintain the height 
and width of the alveolar bone, facial growth, and reintegrate to the social 
relationships in a growing child.

I. Introduction
The treatment of a complicated crown-root fracture is often compromised 
by a fracture below the gingival margin and/or bone. This makes 
isolation and sealing difficult that is critical for a successful endodontic 
treatment. Orthodontic extrusion or crown-lengthening procedure could 
be compromising and unsatisfactory when the fracture line is deep below 
the gingiva, thus another treatment option such as intentional replantation 
with 180° rotation can be considered. This case report shows a clinical 
case of intentional replantation with 180° rotation of a complicated 
crown-root fracture.

II. Case Presentation
1.Sex/age: M/19
2.Chief Complaint: Tooth fracture due to slip down
3.Present Illness: Crown-root fracture /c pulp exposure of #21
(palatal margin: subgingival 4-5mm) 
4.Diagnosis: Crown-root fracture of #21
5.Treatment plan: Intentional replantation with 180° rotation, RCT, All 
ceramic Cr. of #21

III. Conclusions
Intentional replantation with 180° rotation can be an option for 
treatment of a complicated crown-root fracture. This case report shows 
the favorable result of management of a crown-root fracture by using 
intentional replantation with 180° rotation. It allows recovery of the 
biologic space, assuring adequate bone and gingival levels. However, 
special attention should be paid to atraumatic extraction techniques, 
limited extra-oral time, and infection control by antibiotics. Furthermore 
a case should be selected cautiously.

I. Introduction
Autotransplantation is a reasonable solution to orthodontic problems 
complicated by severe impactions, the early loss of permanent teeth. The 
use of autotransplantations can help by reducing the severity of some 
orthodontic cases. This case report describes the clinical management 
of a case in which an autotransplanted maxillary first premolar for the 
replacement of an ankylosed maxillary central incisor.

II. Case Presentation 
A 23-year-old male was referred from orthodontic department for 
evaluation of maxillary left central incisor. The patient suffered a 
traumatic injury on the area of the maxillary incisor several years ago. 
The maxillary left central incisor was located 4mm apical to his collateral 
tooth and replacement root resorption was confirmed on radiographs. 

A maxillary first premolar was planned to transplant into the extraction 
socket of the ankylosed maxillary central incisor. In the treatment session, 
the direction of the donor tooth was changed by rotating it 90° to allow 
better adaptation of the donor tooth. After orthodontic treatment, the 
autotransplanted tooth and supporting tissues appeared healthy both 
clinically and radiographically and were functioning well.

III. Conclusion 
The transplantation of a premolar is a reasonable treatment alternative 
to conventional prosthetic rehabilitation or implant treatment in cases of 
replacing an ankylosed tooth from both an aesthetic and a functional
point of view. 

I. Introduction
Autotransplantation technique is repositioning of autogenous teeth in 
another tooth extraction site or a surgically formed recipient site to replace 
missing or hopeless teeth. This procedure can be a good alternative to 
implant or bridge restorations, especially when the patient has restrictions 
such as young age, considering orthodontic treatment or other medical 
conditions. However, some conditions such as extraoral time and 
adequate tooth adaptation to the recipient site can be critical to the good 
prognosis. To resolve these difficulties, a modification of guided flapless 
implant technique was adapted to autotransplantation procedure. Guided 
flapless implant technique uses CBCT to analyze the most accurate 
position of implant placement. Surgical stent based on this can be used to 
guide the implant insertion without incision of the mucoperiosteal flap. 
Using this technique, accurate position and dimension of the transplant 
could be analyzed.

II. Case Presentation 
1. Age/Sex: 42/F      
2. Chief Complaint (C.C): My face had been swollen. I want to extract 
residual roots and see if my wisdom tooth can be transplanted.
3. Past Dental History (PDH): left face swelling 1 week ago, I&D at L/C 

3 days ago
4. Present Illness (P.I): residual root state on #36 with periapical lesion on 
mesial root
5. Impression: #36 residual root with chronic periapical abscess on mesial root
6. Tx Plan: 2 stage guided flapless autotransplantation 
a) #36 root rest extraction
b) #38 RCT
c) #38 transplantation to #36 extraction site
7. Tx procedure:
2012.10.15 : #36 residual root extraction
2012.10.22 - 2012.10.29 : #38 root canal treatment
2012.11.12 : #38 autotransplantation to #36
2012.11.12 - 2012.12.4: rigid splint with resin and wire
2012.12.5: splint removal
2013.1.16 : 1M check-up, resin core 

III. Conclusion 
Guided flapless technique can be adapted to autotransplantation 
procedure to reduce extraoral time and more precise adaptation to the 
recipient site.
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I. Introduction
Crown-root fractures are frequently difficult to treat and have a bad 
prognosis. If the fracture line extended to subgingival surface, re-
establishment of the lost biological space would be needed. Intentional 
replantation with 180˚ rotation can be chosen to restore the biological 
space of crown-root fractured teeth.
This case report aimed to present the clinical performance of multiple 
intentional replantation with 180˚ rotation of crown-root fractured teeth.

II. Case presentation
1. Sex/age: M/28
2. Chief Complaint (C.C): My anterior teeth got broken.
3. Past Dental History (PDH): N/S
4. Present Illness (P.I): Crown fracture with pulp exposure of #21, 
Crown-root fracture with pulp exposure of #11, 12, and 13
5. Impression: Complicated crown fracture of #21, complicated crown-
root fracture of #11, 12, and 13

6. Treatment plan:
#21: root canal treatment and crown restoration
#11, 12, 13: root canal treatment and multiple intentional replantation 
with 180˚ rotation, crown restoration

III. Conclusion
The intentional replantation with 180˚ rotation was considered to be an 
alternative treatment option for the management of crown-root fractures 
when the fracture line extends subgingivally and when periodontal 
surgery is not recommended for aesthetic reasons.

I. Objective
A pulse of BrdU given to prenatal animals reveals the existence of 
slow-cycling long-term label-retaining cells (LRCs), putative adult 
stem/progenitor cells, which reside in the dental pulp. Following tooth 
replantation, dentin deposition occurs in the pulp chamber if dense LRCs 
remain in the dental pulp, whereas the pulp tissue is replaced by bone 
tissue if dense LRCs disappear there. Subsequently, the dense LRCs are 
never maintained for a long period and continuous dentin deposition 
occupies the pulp cavity in the case of allogenic tooth transplantation. 
This study aims to provide the information on the differentiation capacity 
of LRCs and the donor-host interaction during pulpal healing following 
allogenic tooth transplantation in mice.

II. Materials & Methods
The upper-right first molars were allografted in the original socket 
between BrdU-labeled and non-labeled mice. The animals were fixed at 
the interval of 3-14 days after operation under deep anesthesia. Paraffin 
sections were processed for immunohistochemistry using anti-BrdU, 
nestin, and Ki67 antibodies and TUNEL assay. Furthermore, the donor-
host interaction was also analyzed using GFP and wild-type mice.

III. Results
In the labeled transplants, LRCs were increased in number and committed 
in nestin-positive newly-differentiated odontoblast-like cells, whereas 
they were not committed in osteoblast-like cells. Interestingly, numerous 
apoptotic cells appeared in the pulp tissue during the experimental period. 
These results suggest that transplanted LRCs maintain their proliferative 
and differentiation capacity in spite of extensive apoptosis occurring in 
the transplant. Tooth transplantation using GFP mice demonstrated that 
the donor cells constituted the dental pulp of the transplant except for 
endothelial cells and some migrated cells, and the periodontal tissue was 
replaced by host-derived cells except for epithelial cell rests of Malassez.

IV. Conclusion
These results suggest that the maintenance of BrdU label-retaining dental 
pulp cells is the decisive factor for the regeneration of odontoblast-like 
cells in the process of pulpal healing following tooth transplantation. 
Furthermore, the donor-host interaction affects the fate of LRCs in the 
case of allograft.

I. Introduction:
Nonsurgical retreatment and surgical endodontics are not always viable 
solutions to endodontic disease. Intentional replantation is indicated when 
other endodontic treatments performed have failed, or when endodontic 
periradicular surgery is not feasible. This case report describes two cases 
of intentional replantation on a mandibular second molar.

II. Case Presentation:
<Case1>
1. Sex/Age : M/32
2. Chief Complication(C.C) : discomfort during biting
3. Past Dental History(PDH) : Previous RCT and core on #47 
4. Present Illness(P.I) : Periapical radiolucency on #47, sinus tract and pus 
discharge on #47
5. Impression : Chronic apical periodontitis on #47
6. Treatment Plan : Intentional replantation on #47, crown restoration

<Case2>
1. Sex/Age : F/22
2. Chief Complication(C.C) : “I feel something under my right chin”
3. Past Dental History(PDH) : RCT and gold crown on #47 (5 years ago)
4. Present Illness(P.I) : : Periapical radiolucency on #47 
5. Impression : Chronic periapical abscess on #47, distal caries on #47
6. Treatment Plan: Caries treatment and intentional replantation on #47, 
crown restoration

III. Conclusion:
Intentional replantation is a reliable and predictable procedure if 
carried out appropriately and in carefully selected cases. If endodontic 
retreatment or conventional apicoectomy is hampered because of 
anatomical features including C-shaped canal, bone thickness and nerve 
and sinus proximity, Intentional replantation can be considered as a 
treatment modality in our efforts to maintain the natural dentition.

I. Objective
The aim of this study was to evaluate, in vitro, the antifungal effect of 
BioAggregate (BA) against Candida albicans using the direct contact 
method. 

II. Materials & Methods
BA was tested freshly mixed and after 24 h set on Candida albicans. The 
tested BA was incubated with C. albicans in plastic tissue-clusters for 1 
h, 24 h, 3 and 5 days. Aliquots of 0.1 ml were taken from each well at the 
of the incubation period and transferred to tubes containing 5ml of fresh 
sabouraud broth. All tubes were vortexed and then incubated at 37°C and 
observed for the consecutive 5 days. Growth of the fungi was observed 
daily by the presence of turbidity in the tubes. 

III. Results
The freshly mixed and set BA had no antifungal effect at 1 and 24 h 
contact. Both mix demonstrated complete fungicidal activity after 24 h 
contact. 

IV. Conclusion
BA (freshly mixed and 24-h set) was effective against C. albicans.
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I. Objective
Atmospheric-pressure plasma is a new technology for biomedical 
applications. A homemade plasma plume device was recently developed 
to adjunct the disinfection during endodontic treatment. This purpose of 
this study is to evaluate the antibacterial effectiveness of the atmospheric-
pressure plasma device by treating EnterococusFaecalis in different time 
interval. 

II. Materials and Method
Faecalis (BCRC 10789)  was obtained from the Bioresource Collection 
and Research Center of Taiwan and the suspensions were standardized 
to 107 CFU/ml by optical spectrophotometer. The bacteria were first 
transferred and spread on 70 sterile cover glass with a size of 18mm x 
18mm. 10 specimens were exposed to the cold plasma device and treated 
by 1, 2, 3, 5, 10, 15 minutes respectively and 0 minutes as the control. 
The cover glass with cold plasma treated bacteria were then immersed 
into 10ml deionzed distilled water and vibrated withan ultrasonic device 
to detach the residual. The colonies were finally inoculated onto a 
LuriaBertani agar platesand cultured at 370C for 24 hours. The number of 

bacterial colonies were counted for evaluation the efficacy ofthe plasma 
device.
III. Results
The results were expressed in values of colonies forming units (CFU). 
FE-SEM wasperformed to observe the surface morphology of E. 
Faecalisbefore and after plasma treatment. The quantitative analysis 
result of sterilization revealed the bacterial colonies reduced followed by 
treatment time increased. While the specimens treated with 10 minutes, 
the colonies of E. Faecalis decreased from 105 to 102CFUs.  
The performance of sterilization D-value (90% sterilization) of the 
experiments is 2 minutes.

IV. Conclusion
The results of this study confirmed that the homemade cold atmospheric 
pressure device indeed was able to achieve effective sterilization of 
E. Faecaliswithin the 2 minutes interval. Further study will focus on 
validation of completely inactivation, and improvement of the homemade 
plasma device to enhance the shortcomings of traditional sterilization, 
and as to medical new sterilization method for reference.

I. Introduction
Immature permanent teeth damaged by caries or trauma can present 
a challenge to dentistry. Currently, triple antibiotic paste containing 
ciprofloxacin, metronidazole, and minocycline is used to attempt 
revascularization in necrotic immature teeth. Following cases present 
pulp revascularization of immature permanent premolars using triple 
antibiotic paste. 

II. Case Presentation
< Case 1 >
1. Sex/age: F/17
2. Chief Complaint: caries on #35
3. Past Dental History: N/S
4. Present Illness: per (+), pal (-), mob (0), cold (-), EPT (-), dens 
evaginatus and dental caries on #35
5. Impression: chronic apical periodontitis on #35
6. Treatment: pulp revascularization with triple antibiotic paste

< Case 2 >
1. Sex/age: F/22
2. Chief Complaint: pus discharging on #45
3. Past Dental History: access opened a month ago
4. Present Illness: per (+), pal (-), mob (0), cold (-), EPT (-), a sinus tract (+) 
on #45
5. Impression: chronic apical abscess on #45
6. Treatment: pulp revascularization with triple antibiotic paste

III. Conclusion
Success of the endodontic treatment relies upon the elimination 
of bacteria from the root canal. Revascularization is a technically 
challenging but effective treatment modality for the immature tooth 
with apical periodontitis. Triple antibiotic paste seems to be promising 
medicament in the sterilization and revascularization. 

I. Objective
To investigate the effects of Wnt signaling on odontoblast differentiation 
of mouse dental papilla cells.

II. Materials & Methods
Mouse dental papilla cells (MDPs) were cultured in α-modified minimum 
essential medium containing 10% fetal bovine serum and antibiotics. 
Odontoblast differentiation was induced by bone morphogenetic 
protein 2 (BMP2), and the mRNA expression of odontoblast specific 
markers and Wnt-related signaling molecules was analyzed by real-
time RT-PCR. Odontoblast differentiation was evaluated by dentin 
sialophosphoprotein (Dspp) expression. IWR-1-endo treatment was used 
to block Wnt signaling. Localization of β-catenin in MDPs was detected 
by immunocytochemistry using an anti-β-catenin antibody.

III. Results
Dspp expression in MDPs was up-regulated in the presence of BMP2. 
Wnt5a, Wnt11, Lef1 and Tcf4 expression was up-regulated in BMP2-
treated MDPs. Enhanced Dspp expression and alkaline phosphatase 
activity induced by BMP2 were completely negated by IWR-1-endo 
treatment. Up-regulation of β-catenin expression observed in BMP2-
treated MDPs was also negated by IWR-1-endo treatment.

IV. Conclusion
Wnt signaling promotes odontoblast marker expression in MDPs, 
suggesting a promoting effect of Wnt signaling on odontoblast 
differentiation.

I. Introduction
Taurodontism is a morphoanatomical change in the shape of a tooth, 
which usually occurs in multirooted teeth.  An enlarged body and 
pulp chamber, as well as apical displacement of the pulpal floor, are 
characteristic features. Endodontic treatment of a taurodont tooth is 
challenging, because it requires special care in handling and identifying 
the number of root canals. Conventional equipments including 
operating microscope and ultrasonic devices are useful for negociating 
canal orifices and shaping canals. This case report presents the use of 
microscope in endodontic treatment of taurodontism.

II. Case presentation
<Case 1>
1. Sex/age: M/38
2.Chief Complaint(C.C): Referred from dept. of periodontology for caries 
treatment of #16
3.Past Dental History(PDH): N/S
4.Present Illness(P.I): #16 cold/hot (+/+), pain(+), per(-), taurodontism
5.Impression: Irriversible pulpitis on #16 due to caries
6.Tx plan: Endondontic treatment of #16 with microscope

<Case 2>
1. Sex/age: F/43
2.Chief Complaint(C.C): Referred from local dental clinic for endodontic 
treatment of #26
3.Past Dental History(PDH): Endodontic treatment at local clinic(2 
month ago)
4.Present Illness(P.I): #26 pain(-), per(-), taurodontism
5.Impression: Incomplete endodontic treatment on #26
6.Tx plan: Endondontic treatment of #26 with microscope

III. Conclusion
The present case describes successful completion of endodontic treatment 
of taurodont maxillary first molars, which seemed impossible to perform 
with conventional techniques. Success was mostly attributed to the use 
of microscope, which is essential for the exploration of root canals and 
easily showed the location of the four canal orifices.
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I. Introduction
The mandibular first molar typically presents with two well-defined roots, a mesial 
root characterized by the flattened mesiodistal surface and widened buccolingual 
surface and a distal root mostly straight with the wide oval canal or two round 
canals. The most relevant variable related to the number of roots is the presence 
of a third distolingual root the incidence of which has been linked to specific 
ethnic groups, especially Mongoloid populations. Koreans are categorized under 
Mongoloid population and it has been reported that approximately 24.5 percent of 
distolingual canals is found in mandibular first molar.
The morphology and buccolingual width of the mesial root allow intercanal 
communications and isthmuses. Currently, an isthmus(anastomosis) is defined as a 
true connection or wide corridor of tissue between the two main canals. The most 
common cause of failure in endodontically treated teeth is apical leakage resulting 
from incomplete root canal cleaning and obturation. It is imperative that the 
dentists have a thorough knowledge of root canal morphology so that successful 
endodontic treatment can be rendered.

II. Case Presentation
<Case 1>
1. Sex/age: M/29

2. Chief Complaints: Left lower molar aching and painful on chewing
3. Past Dental History: Class I gold inlay on #36 several years ago
4. Present Illness: Secondary caries involving dental pulp on #36 distal side: ice(+), EPT(+), bite(-), per(-)
5. Diagnosis: Irreversible pulpitis
6. Treatment Plan: Nonsurgical root canal treatment
<Case 2>
1. Sex/age: M/63
2. Chief Complaints: Pain on hot stimuli and chewing, spontaneous pain
3. Past Dental History: Class I amalgam restoration 10 years ago
4. Present Illness: Distal caries involving dental pulp on #36 distal side: hot(+), 
EPT(+), bite(+), per(+)  5.Diagnosis: Irreversible pulpitis 
6. Treatment Plan: Nonsurgical root canal treatment

III. Conclusion
 The detection of additional root canals requires a careful clinical and radiographic 
inspection. Diagnostic tools such as multiple radiographs, careful examination of 
the pulpal floor with a sharp explorer, and better visualization using an operating 
microscope are all important aids in the detection of additional root canals. 
Recently, various attempts have been made to use CBCT imaging method for the 
confirmatory diagnosis of morphologic aberration in the endodontic field.

Abstract
 It is important to know anatomical variations in maxillary first molars 
in in successful root canal treatment. Failures often occurs because of 
inability to find and properly treat the extral root canals, especial for 
more than four-five root canals. This case report presented two unusual 
maxillary right first molar with six canals: one with four roots, the other 
with three roots. This unusual morphology was confirmed by cone-beam 
computed tomography (CBCT). This article discussed the variations in 
canal morphology and the role of CBCT in successfully diagnosing and 
treating them

I. Objective
Predictable and precise location of periapical lesions is of prime 
importance during the process of endodontic surgery, since a smaller size 
of osteotomy may bring faster healing. A new noninvasive method to 
locate periapical lesions by using optical coherence tomography (OCT) 
was preliminary attempted in the present study.

II. Materials & Methods
Ten pieces of bone were obtained from four porcine mandibles and 
ground to ten flat bone plates with a thickness of 5 mm. A total of 50 
cavities having different depths (0.4, 0.6, 0.8, 1.0 and 1.2 mm) were 
prepared with a No.6 bone trephine drill (GC Corporation, Tokyo 
Japan) and a flat bur on one side of the bone plates. The remaining bone 
thickness under the cavity was defined as Rs. Then each cavity was filled 
with gelatin dyed by red caries detector solution to simulate periapical 
granulation tissue. A swept-source OCT (SS-OCT) was used to detect the 
bone cavity from the opposite bone plate surface. If the bone cavity was 

captured on SS-OCT images, the distance (Ls) between the bottom of the 
bone cavity and the intact flat bone surface was determined by the built-
in measuring system. The relationship between Rs and the corresponding 
Ls was statistically analyzed by correlation and linear regression analysis.

III. Results
When Rs was 1.0 mm or more, the SS-OCT system failed to detect 
the bone cavity. However, when Rs was 0.8 mm or less, the bottom 
of the bone cavity was successfully captured by SS-OCT, and Ls was 
significantly correlated with Rs as follows: Ls=1.337Rs+0.166 mm

IV. Conclusion
Under the limitation of the present study, OCT could locate periapical 
lesions with the remaining bone thickness of less than 0.8 mm. 

I. Introduction
 When we make treatment plan for root canal treatment, vitality test is 
very important diagnostic tool. But in immature tooth, it is difficult to 
confirm its vitality because of unreliable response of children and lack of 
development of Rashkow plexus

II. Case Presentation
A 9 years old child was referred from local clinic for gingival swelling on 
maxillary right central incisor. There was sinus tract and GP cone tracing 
near the apex appeared to indicate endodontic origin at first. Next time, 
sinus tract disappeared and vitality test showed confusing result. So, I 
used ultrasound Doppler flowmetry for the tooth. It showed clear wave 
pattern which means the tooth is vital. There was gingival enlargement 
on labial side of maxillary central incisors and probing depth was 6mm. 
I thought sinus tract was periodontal origin and decided to follow up the 
tooth instead of root canal treatment. 3 month and 6 month check up both 
showed positive result for ultrasound Doppler flowmetry and no sign and 
symptom of pulp necrosis existed.

III. Discussion
When we find sinus tract, it is important to diagnose its origin. In this 
case, labiocervical portion of central incisor was covered with gingiva and 
it seemed that plaque accumulation in the gingival pocket made transient 
alveolar bone loss. We can diagnose that the tooth is vital by ultrasound 
Doppler flowmetry which showed us blood flow. In immature tooth, root 
canal treatment makes the tooth in danger of root fracture due to thin root 
wall. I could avoid unnecessary root canal treatment and preserved tooth 
vitality.  

IV. Conclusion
In immature tooth, ultrasound Doppler can be useful diagnostic tool for 
vitality test.
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I. Objective
The aim of this study was to compare the influence of the number of 
rotations until the time of fracture of the various manufacturing process 
(twisting or grinding) of nickel-titanium rotary endodontic instrument 
through the cyclic fatigue test.

II. Materials & Methods
Forty-five Ni-Ti rotary instruments were used in this study. Twisted files 
manufactured by twisting (TF; SybronEndo, n = 15). Profile GT Series 
X (GTX; Dentsply, n = 15) and RaCe (RaCe; FKG) manufactured by 
grinding. All of instruments size was constant .06 taper and 0.30mm tip 
diameters. These files were operated at 150, 300 and 500 rpm with the 
testing device of nickel-titanium rotary instruments (CIS, Japan). Each 
group were divided into three groups (n = 5) for the cyclic fatigue test 
using metal artificial root canal with an angle of curvature of 45 degrees. 
The time of fracture were recorded by same operator.

III. Results
The time of fracture decreased with increasing file speeds. In 150 rpm, 
the time of fracture was longer than the other speeds in each file groups. 
In 150 and 300 rpm, the time of fracture of TF was significantly longer 
than other file groups. In 500 rpm, there was no significant difference 
between each file groups.

IV. Conclusion
The results of this study suggested that the twisting manufactured 
instruments were presented long time to fracture compared with the 
grinding manufactured instruments.

I. Introduction
Instrument separation in the root canal during root canal treatment 
is not an uncommon incident. But no standardized procedure for 
successful instrument removal exists. A technique utilizing ultrasonics 
has recently been advocated to remove separated instruments from root 
canals. Direct ultrasonic preparation is a usual method. But this could 
lead to the excessive removal of root dentin and also cause various 
other complications So, in this case, I introduce the case of successful 
file removal using indirect ultrasonic application which is relatively 
conservative.

II. Case Presentation
A 58 years old male was referred from local clinic for separated Ni-Ti file 
on mandA 58 years old male was referred from local clinic for separated 
Ni-Ti file on mandibular left central incisor. A separated file was observed 
on the middle 1/3 level of the root, and a periapical lesion was also seen 
on x-ray. At first visit, access opening and staging platform were made 
under microscope. Bypass was successed with #10 K-file on lingual side, 
and a canal was enlarged to #25 K-file and trephination was done. At 
second visit, another bypass was done on buccal side, and the canal was 
enlarged to #25 K-file. Then ultrasonic energy was applicated indirectly 

with EMS unit & cavitron tip for 2minute. File removal was tried at every 
1 minute during ultrasonic application, and at the 3rd trial, separated 
file was retrieved. The canal was then routinely prepared and filled with 
gutta-percha and Sealapex○R

III. Discussion
Usually a file retrieval is done with direct ultrasonic preparation. M 
Gerek(2011) reported significant increased risk of vertical root fracture after 
removal of Ni-Ti files using direct method, and Madarati(2008) reported 
significant increase in temperature during direct ultrasonic application 
more than 10°c that might induce necrosis of adjacent periodontal tissue. 
Therefore, after trephination around separated file was confirmed with 
K-file, loosening was done with indirect ultrasonic application to avoid any 
risk of weakening of the tooth or excess heat generated.

IV. Conclusion
In case of file separation, its management should be approached carefully 
and endodontists should be aware of potential risks related with file 
retrieval. In that sense, if possible, indirect ultrasonic application can be a 
more conservative and safe way in retrieval of separated file.

I. Objective
This study aimed to analyze the shaping ability of WaveOne (Dentsply-
Maillefer, Swizerland),RECIPROC (VDW, Germany) and Protaper 
(Dentsply-Maillefer) during the preparation of curved root 
canals.

II. Materials & Methods
Simulated canals with J-shaped curvature in resin blocks (n=128) were 
divided into 4 groups,WaveOne (21/06, 25/08) (Dentsply-Maillefer) , 
RECIPROC (25/08) (VDW,) and Protaper ( SX, S1, S2, F1) (Dentsply-
Maillefer) files using a crown-down preparation tequnique.  Using image 
analyzing software (WinROOF), pre - and post-instrumentation images 
were superimposed and material removal was measured for the outer and 
the inner sides. In J-shaped canals, measuring levels were set at 1, 2, 3 
and 5 mm from the endpoint of preparation. The time required for canal 
preparation was also recorded.

III. Results
WaveOne and RECIPROC files were significantly faster than Protaper in 
preparing J-shaped canals. 
For Single-file was a slight shorter in RECIPROC compared with 
Waveone(21/06, 25/08).WaveOne and RECIPROC instrument have the 
ability to cut outer and inner canal walls of the apical  curvature more 
efficiently than Protaper instruments, which might facilitate efficient 
preparation of curved canals.

IV. Conclusion
All instruments maintained the original canal curvature well and were 
safe to use.  
Canal modifications are reduced when the WaveOne (21/06) system is 
used.

Trauma teeth is a common occurrence when treating children and 
adolescents As of yet, there are no rigid regimens when treating the pulp 
of trauma tooth and avulsion tooth. 

Case reports between different methods: 

1. complete avulsion tooth after 1hour, splint using silk suture only and 
make successful healing after 1 week. 
2. complex fracture case , using forced eruption and crown lengthening 
and casting post and crown 
3. trauma teeth reattachment using resin bonding cement ( 13 years recall ) 

4. Direct pulp capping using MTA cement in young patient.  apexogenesis 
in anterior tooth in young patient 
5. restoration with resin and make mamelon in child tooth unexpected 
result after horizontal root fracture and sub-luxation anterior tooth 
6. tooth discoloration caused by trauma. Endodontic treatment and 
intracoronal bleaching in same time 3 visit technique .
7. Case report. reposition tooth after 15 hour and 27 hour avulsion tooth ( 
recall 8 years )
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I. Introduction
Traumatic injuries of teeth are the main cause of emergency treatment 
in dental practice and a variety of traumatic conditions can cause root 
fractures. Management of fractures depends on its position and the extent 
of root involvement. This report describes the case of pulpal healing after 
horizontal root fractures of maxillary permanent incisors via semi-rigid 
fixation and long term follow up check without root canal treatment. 

II. Case Presentation
1. Sex/Age: M/16
2. Chief Complaint(CC): Horizontal root fracture on #11,21 due to elbow 
blow. 
3. Past Dental History(PDH): N/S.
4. Present Illness(P.I):per(+) mob(+++) EPT(-) with horizontal root 
fracture(middle 1/3) on #11,21.
5. Impression: Horizontal root fracture(middle 1/3)

6. Tx. plan : Reduction and fixation of coronal segment of #11,21 by 
resin-wire splint(#13-23) with occlusal adjustment.
Follow up check after reduction. (if needed, root canal treatment or 
extraction will be done)

III. Conclusion
This case illustrates that teeth with horizontal root fracture can be 
managed by semi-rigid fixation only. After long-term follow-up check, 
the vitality of fractured teeth was recovered and maintained. So, if there 
are no sign of inflammation or discomforts, we can expect the pulpal 
healing after horizontal root fractures on maxillary permanent incisors 
without root canal treatment.

I. Aim
To present a case of cervical root fracture successfully managed without 
endodontic treatment.

II. Summary of Clinical Case 
51 year-old male patient visited the clinic with a chief complaint of tooth 
mobility due to battery. The patient was initially diagnosed as subluxation 
at the emergency center and was treated with resin wire splint already at 
the first visit. But after thorough clinical examination and radiographic 
examination, patient was diagnosed as cervical root fracture on the upper 
left central incisor and subluxation on upper right central incisor. The 
resin wire splint was removed 2 weeks after the trauma and replaced with 
resin splint because of esthetic reasons. 
The EPT results were negative until 4 weeks after trauma. But endodontic 
treatment was not carried out because there was no sign of infection 

radiographically or clinically.  At 6 weeks EPT result became positive 
and the vitality test results were kept positive since then. 1 year after 
the trauma, the upper right central incisor which was diagnosed with 
subluxation developed periapical abscess. However, the upper left central 
incisor with cervical root fracture was kept vital. 

III. Key Learning Point 
Root fracture without displacement of coronal segment, less then 1mm 
diastasis, can be a good determination factor for good prognosis.Pulp 
can become necrotic immediately after the trauma. However, there is a 
chance of revascularization through a large apical opening in the coronal 
segment if the segments are well reapproximated.

I. Introduction
Horizontal root fractures are relatively uncommon among dental traumas, 
comprising 0.5 to 0.7% of the injuries affecting the permanent dentition. 
In recent clinical studies, fractures of the middle third of the root were the 
most frequent, while fractures of the apical and cervical thirds occurred 
with equal frequency. If the fracture line is situated near the cervical third 
of the root, the coronal fragment will become quite mobile. To stabilizing 
the coronal fragment, intraradicular splinting with a fiber post can be 
considered. These case reports present the use of intracanal fiber post to 
reinforce maxillary incisors with a horizontal root fracture.

II. Case Presentation 
<Case 1>
1. Sex/age: M/21      
2. Chief Complaint: root fracture due to blow out
3. Past Dental History: N-S
4. Present Illness: #12-21 arch-wire splint state, tooth discoloration on 
#11 #11 per (+) pal (+) mob (2) cold (-) EPT (∞/64)
5. Impression: horizontal root fracture and necrosis of pulp on #11
6. Tx. Plan: root canal treatment on #11

<Case 2>
1. Sex/age: M/23      
2. Chief Complaint: tooth fracture due to slip down
3. Past Dental History: N-S
4. Present Illness: #21 per (+) pal (+) mob (1) cold (+) EPT (32/64)
crown fracture with pulp exposure
5. Impression: crown fracture with pulp exposure on #21
6. Tx. Plan: root canal treatment on #21 

III. Conclusions
Many techniques have been proposed for the treatment of horizontal 
root fractures of necrotic pulp. Intracanal fiber post was used to reinforce 
maxillary incisors with a horizontal root fracture in the present cases. 
Intracanal fiber post may be considered as one of the treatment methods. 
Correct diagnosis, clinical management and follow-up are essential for 
the success of treatment

Background
The aim of this study was to assess the prevalence of pulp stones in a 
sample of Iranian dental patients and to report the occurrence of this 
condition by gender and tooth condition and dental status. 

Methods 
Dental records of patients who attend for dental treatment in Shiraz 
university school of dentistry was selected randomly, patients less than 
18 years old and records with radiographs of poor quality were excluded. 
All radiographs were read by two independent examiners using a 10X 
magnifying lens and an x-ray viewer. A tooth was recorded as having a 
pulp stone when a definite radiopaque mass was identified in the pulp 
chamber. It was scored as present or absent, and association with sex, 
tooth type, dental arch, dental status (intact, carious, or restored).

Results
Of the 652examined subjects, 306 (46.9%) had one or more teeth with 
pulp stones. Of the 8244 teeth examined, 928 (11.25%) had pulp stones 
in the pulp chamber.  These were detected in 76(37.6%) males and 230 
(51%) females. The frequency of pulp stones among different teeth 
between maxillary and mandibular arches was almost in a similar pattern. 
Among teeth demonstrating the condition, the first molar was the most, 
followed by second molars. In maxillary molars (26%) was higher 
than mandibular molars (18.7%). No Significant difference was found 
between dental status and pulp stones occurrence. 

Conclusion
The frequency of pulp stones noted in this survey may provide additional 
information regarding the dental morphological features of an Iranian 
adult dental patient
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I. Introduction
 Dens invaginatus is a developmental malformation of teeth with a broad 
spectrum of morphological variations. Depending on the degree of 
malformation and the presence of clinical symptoms, there are different 
treatment modalities. Endodontic treatment has significant problems due 
to its complex and irregular root canal system. This case report describes 
non-surgical root canal treatment of a maxillay lateral incisor with vital 
pulp, periradicular lesion, Oehlers type III dens invaginatus.

II. Case Presentation
1. Sex/ Age: F/15
2. C/C: Referred form department of orthodontics for evaluation and 
treatment of periapical radiolucency
3. Past Dental History(PDH): orthodontic treatment initiated 1 month ago
4. Present Illness(P.I.): peg shaped crown, dens invaginatus with 

periradicular radiolucency on #12 Per(-), Mob(-), EPT(+), pain(-)
5. Impression: Chronic apical abscess associated with an infected dens 
invaginatus with surrounding vital pulp 
6. Treatment plan: Root canal treatment of #12 (if possible, invagination 
only)

III. Conclusion 
Conventional root canal treatment of dens invaginatus is difficult due 
to its complex anatomy. In this case, non-surgical root canal treatment 
of invagination only in type III dens invaginatus resolve periradicular 
lesion and retain vitality of surrounding pulp. Clinicians should establish 
conservative treatment plan through careful clinical and radiographic 
examination for successful management of dens invaginatus.

I. Objevtive
Discuss etiology, diagnosis and classification of the invasive cervical 
resorption(ICR), as well as different treatment options. Contents: Abstract 
of Etiology and diagnosis, classification and treatment options of ICR 

II. Case presentation
Contents: A 24-years-old female visited our clinic because of a car 
accident. Maxillary right lateral, central incisor and maxillary left central 
incisor was avulsed and contaminated state. Avulsed teeth was replanted 
incontinently with saline, chlorhexidine irrigation. And then, teeth 
were splinted with flexible wire. Extraoral time was about 1hr. Next 
appointment, root canal treatment was done on avulsed teeth and repaired 
with resin. After 14 month, Maxillary right central and lateral incisor had 
grey discoloration on cervical area. Non-vital bleaching treatment with 
sodium perborate was done for one week and restored with resin. 
After then, for 15 months, patient didn’t come regular check up 
appointment. And when she came our clinic, she had sinus tract and 
cervical root resorption on maxillary right lateral incisor. The cervical 
resorption site of tooth was repaired under flap operation. But cervical 
resorption recurred after 1 month and advanced. 2 month later, repair 
under flap operation was 

done once more. However, resorption area was too large to repair. 
Eventually extraction was decided. 

III. Discussion
In this case, trauma and non-vital bleaching was possible predisposing 
factors of invasive cervical resorption. But non-vital bleaching using 
sodium perborate is relatively safe in healthy tooth and periodontium. 
So, artificial defects on cementum during trauma was main predisposing 
factor in this case. Artificial defects in cementum makes H2O2 
penestration increased up to 82% of total amount.  
Contents: Predisposing factors and main cause of invasive cervical 
resorption in this case. Classification and treatment options of ICR 

IV. Conclusion 
In this case, ICR caused by damage in cervical cementum, physically 
from avulsion and chemically from intracoronal bleaching procedure. 
ICR in advanced stages may present great challenges for clinicians. In 
dealing with patients with history of potential 
 predisposing factors, we must be careful when adding more factors, and 
should monitor very closely, because smaller lesions of-
-fer the most favorable outcome. 

I. Aim 
The purpose of this case report is to describe a case of vital pulp therapy 
for pulp exposed maxillary incisor. 

II. Case reports 
A 13-year-old boy with complicated crown fracture in a maxillary incisor, 
attended our clinic. The initial examination was performed 1 hour after 
the trauma. 
For the fractured tooth, partial pulpotomy with calcium hydroxide was 
performed and the tooth was restored with a RMGI. Subsequently the 
original tooth fragment was reattached using composite resin.
Periodic clinical and radiographic evaluation was done for the patient at 
2 and 10 months after trauma. Radiographic image showed that the tooth 
had no evidence of resorption or periradicular pathologic changes. Two 

months after trauma, the patient complained of mild pain to cold without 
any spontaneous pain. But after 10 months, the patient was symptom-free 
and comfortable. And it was asymptomatic to palpation and responded 
within normal limits to electric pulp test (EPT).

III. Conclusions 
Calcium hydroxide was used as pulp-capping material after partial 
pulpotomy to preserve the vitality of the 
pulpal tissues in this case.
Follow-up examinations revealed that the treatment was successful in 
preserving pulpal vitality and preventing unwanted discoloration of the 
crown.

I. Introduction
Invasive cervical resorption (ICR) is a relatively uncommon form of external root 
resorption. It is often misdiagnosed, leading to improper treatment or unnecessary 
loss of the tooth. It takes place in both vital and non-vital teeth, and is mostly 
identified during routine radiographic or clinical examination, as the majority 
of cases are asymptomatic. This case report suggests that the early diagnosis, 
elimination of the resorption, and restorative management proved successful in 
managing the invasive cervical resorption lesions.

II. Case Presentation 
<Case 1>
1. Sex/age: M/56
2. Chief Complaint: referred from department of periodontology by an unusual 
lesion in the mesiopalatal cervical region of the upper left first molar
3. Past Dental History: tooth sensitivity triggered by cold on #26, started 10 days ago
4. Present Illness: per (+), pal (-), mob (0), cold (+), EPT (+), PD (333/533), defect 
on mesiopalatal cervical area
5. Impression: invasive cervical resorption on mesiopalatal cervical region of #26
6. Treatment: restoration using resin-modified calcium silicate filled liner and 
RMGIC with flap elevation on #26
7. Follow up: symptom vanished and no ongoing resorption was observed.

<Case 2>
1. Sex/age: F/69
2. Chief Complaint: dull pain on the upper left first molar
3. Past Dental History: sensitivity to cold water and dull pain when biting on #26, 
started 2 weeks ago
4. Present Illness: per(-), pal(-), mob (0), cold(+), EPT(+), PD(323/533), defect on 
mesiopalatal cervical area
5. Impression: invasive cervical resorption on mesiopalatal cervical region of #26
6. Treatment: : restoration using resin-modified calcium silicate filled liner and 
RMGIC with flap elevation on #26
7. Follow up: the patient showed no clinical symptoms and the resorption site 
remained stable. 

III. Conclusion
In these clinical cases, early diagnosis with careful clinical, radiographic 
examinations and appropriate restorations on the cases can exclude pulp 
involvement and establish a proper treatment approach characterized by retaining 
the vitality of the pulp.
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I. Objective
It is generally accepted that a major cause for failure of root canal therapy 
is an inability to recognize the presence of and to adequately treat all of 
the canals of the root canal system. 
A number of studies have reported the presence of two canals in the 
mesiobuccal (MB) root of the maxillary molars. 
However, although the in vitro studies concur that the incidence of MB2 
canals is extremely high they do not necessarily relate to the routine, daily 
observations in clinical practice.
This case report is about second mesiobuccal canal which was found in 
maxillary second molar during retreatment. 

II. Case presentation 
A 37-yr-old female patient had a complaint of pain in the right upper back 
tooth region. She has a history of endodontic treatment on #17 2.6 years 
ago in our department. And she has had pain over the last 2 years on her 
right upper back tooth. One year earlier, she had undergone treatment for 
her pain in the same region in a Department of Conservative Dentistry 
of another clinic. Treatment she was given was endodontic treatment on 
#16. But her discomfort was not disappeared. 

Examination revealed the tooth #17 was sensitive to percussion. 
Radiographic examination revealed periodontal ligament space was 
widened. Nonsurgical endodontic retreatment on #17 was planned.
During retreatment, MB2 canal was found very far away from 
MB orifice. After retreatment was successfully done, patient was 
asymptomatic. 

III. Conclusion
In this case, initial treatments failed to find and treat existing MB2 canal.
It is generally accepted that a major cause of failure of root canal therapy 
is an inability to recognize the presence of and to adequately treat all 
of the canals of the root canal system. With more careful finding of 
additional canals during initial treatment, unnecessary treatment would be 
reduced.

I. Objective
The aim of this study is to verify the variation of temperature of the 
plugger-tips induced by the four different gutta-percha heating systems.

II. Materials & Methods
 Twenty two tips with different size, taper of the four gutta-percha heating 
systems{ B&L Alpha 2(B&L biotech, Korea), Diapen(Diadent, Korea), 
Endo@pex(DXM, Korea), System B(Sybrondental, USA) } were used. 
Each plugger was heated for 10 seconds. Temperature of the plugger-
tips was recorded 5 times by thermometer connected to the computerized 
measurement system at room temperature. The Copper sleeves of 
thermometer were made to correspond to each size of the plugger-tips.

III. Results
When setting the temperature at 200°C, the mean highest temperature 
during heating was 208.60±0.55°C( B&L alpha 2, 55/.06), 

206.20±3.30°C(System B, F 50/06), 245.50±3.11°C(Diapen, M 
50/.06), 296.20±6.34°C (Endoapex M) with .06 taper plugger tips and 
221.80±0.84°C( B&L alpha 2, 55/.08), 211.60±4.51°C(System B, FM 
50/08), 160.72±2.01°C(Diapen M, 50/.08), 198.33±4.93°C (Endoapex M) 
with .08 taper plugger tips.

IV. Conclusion
Temperature of B&L alpha 2, System B plugger was somewhat higher 
than setting temperature and  the highest temperature of plugger tip 
tended to increase with the increase of plugger size and taper.  Most of the 
times, temperature of Diapen and Endoapex was different from setting 
temperature.  

I. Introduction
Mandibular first molars exhibit considerable anatomical variations and 
abnormalities regarding the number of roots and root canals. However, 
variations can be overlooked if there is lack of recognition of the presence 
of the middle mesial canal and thereby fail to completely treat the mesial 
root. These clinical cases suggest that consideration must be made to 
recognize the possibility of a middle mesial canal and perform complete 
treatment to minimize the possibility of failure.

II. Case Presentation
<Case 1>
1. Sex/age : F/13
2. Chief Complaint : Referral from department of pedodontics due to 
gingival swelling on #36
3. Past Dental History : Gold inlay restoration on #36 a month ago
4. Present Illness : per (+), pal (-), mob (2), fistula (+)
5. Impression : Periapical abscess with sinus on #36
6. Treatment : Endodontic retreatment on #36
7. Follow up : A 2-year recall visit found the patient asymptomatic with 
no signs.

<Case 2>
1. Sex/age : M/27
2. Chief Complaint : Referral from LDC due to periapical lesion on #36
3. Past Dental History : Previous root canal treatment on #36, 10 years 
ago
4. Present Illness : per (-), pal (-), mob (0), PD (WNL)
5. Impression : Asymptomatic periapical abscess without sinus on #36
6. Treatment : Retreatment endodontics on #36
7. Follow up : The patient was clinically and radiographically 
asymptomatic up to the 20-month follow-up.

III. Conclusion
With the use of the operating microscope, the middle mesial canals 
were detected and properly treated. For achieving long-term predictable 
success, close clinical inspection of the chamber floor at higher 
magnification is essential whilst treating teeth that have a high incidence 
of extra canals.

I. Objective: 
Endo Magic System (EMS-100, S-DENTI) was introduced recently as 
a portable endodontic equipment cart. Endo Magic System integrates an 
intra oral camera, an electric micromotor, an electronic apex locator, a 
heat instrument, a gutta percha gun, and a curing light. The purpose of 
this study was to compare the efficacies between conventional endodontic 
system and Endo Magic System in order to figure out whether the Endo 
Magic System saves time for endodontic treatment.
 
II. Materials & Methods:
An electronic apex locator I-ROOT (S-DENTI, Seoul, Korea), an 
electric micromotor E-Cube Black (Saeshin, Daegu, Korea), a heat 
instrument SuperEndo-α2(B&L biotech, Ansan, Korea), a gutta percha 
gun SuperEndo-β(B&L biotech, Ansan, Korea), and a curing light MINI 
LED(SATELEC, Seoul, Korea) were used as conventional endodontic 
system, and Endo Magic System was used as an endodontic equipment 
cart.           

Time for bring the equipments before using the equipment to patient’s 
mouth was measured. Time data were analysed with student-t test to 
compare the efficacy between conventional endodontic system and Endo 
Magic System.

III. Results:
Electronic apex locator, electric micromotor, and heat instrument of Endo 
Magic System were more efficient than conventional endodontic system 
(p<0.05). However, gutta percha gun and curing light of Endo Magic 
System was less efficient than conventional ones (p<0.05). The time for 
setting Endo Magic System was needed before application to patients. 
There was no time saving effect of Endo Magic System.

IV. Conclusion:
If Endo Magic System is set before using, it seems to be more efficient 
than conventional endodontic  system.
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I. Introduction
According to many endodontic literatures, a C-shaped root canal is 
most frequently seen in the mandibular second molar. The occurrence 
of C-shapes in maxillary molars, however, has only been described in 
a limited number of case reports. This solitary report suggests that C - 
shaped configuration is rare but obviously exist in maxillary molars.

II. Case Presentation 
<Case 1> 
1.Sex/age: F/46
2. Chief Complaint: dull pain on #27
3. Past Dental History: intermittent dull pain on #27 when biting, started 
1 year ago
4. Present Illness: per (+) pal (+) mob (1) cold (-) EPT (∞/64) PD 
(533/833)  
5. Impression: Acute apical abscess / endo-perio lesion (true combined lesion)
6. Tx Plan: Root canal treatment on #27
\

<Case 2>
1.Sex/age: F/15      
2. Chief Complaint: referral from Dep. Orthodontics due to multiple caries.
3. Past Dental History: intermittent sharp pain on #16  
4. Present Illness: per (-) pal (-) mob (0) PD (WNL) / occ. C2 caries
5. Impression: reversible pulpitis due to occ. caries
6. Tx Plan: caries tx(RCT, if needed). 
 
III. Conclusions
The preoperative awareness of potential anatomic variations is essential 
for the success of the endodontic treatment.

I. Introduction
Endodontic lesions mainly come from bacteriologic infections and are 
a result of osteolytic inflammatory reactions. However, there are some 
systemic diseases that can cause bone lesions throughout the body. 
Therefore, review of medical history is very important in endodontic 
diagnostic protocols . 
Chronic renal failure is one of the disorders that may cause a secondary 
hyperparathyroidism resulting in decreased excretion of phosphate. 
Subsequently, a variety of skeletal complications that result from 
pathologic alterations in calcium, phosphate, and bone metabolism appear 
in patients with end-stage renal disease(ESRD). 

II. Case presentation
1.Sex/age : M/45
2.Chief Complaint (C.C) : Referred fom periodontics for periapical 
radiolucency on #47 

3.Past Medical History (PMH) : End-Stage Renal Disease, Kidney 
Transplantation (14YA)
4.Present Illness (P.I) : mob(-) per(-) EPT(+) periapical radiolucency on #47
5.Impression : Secondary hyperparathyroidism
6.Tx. plan : #47 f/u  

III. Conclusion 
This case report demonstrates that review of medical history is very 
important in diagnosis of periapical lesion. Thorough diagnostic testing is 
necessary in ESRD patients.

I. Introduction        
Surplus of the disinfectants beyond the apical foramen into the 
periradicular tissues may cause adverse sequelae. Diffuse periapical and 
periodontal granuloma can occur after overfilled root canal disinfecting 
agent. Calcipex II is a calcium hydroxide water-based root canal 
disinfectant. In this study we presented a case of chronic maxillary 
sinusitis caused by root canal overfilling of Calcipex II. 
  
II. Case Presentation
1. Sex/age: 60 years old/ male
2. Chief Complaint (C.C): dull pain in the right maxillary molar area
3. Past Dental History (PDH): 1YA, RCT at L/C
4. Present Illness (P.I):#15, 16 per(-), mob(-), PA lesion(+), Pal(+)
5. Impression: Chronic apical periodontitis, previous treated, chronic 
maxillary sinusitis

III. Conclusion 
Most of the Calcipex II granules were accumulated in the cytoplasms of 
secretory columnar epithelial cells and gradually discarded into antral 
cavity by exocytosis. Therefore, it is presumed that Calcipex II granules 
composed of remaining propylene glycol would be suspicious for a 
causative role to be scattered and migrated into antral cavity, resulted in 
the maxillary sinusitis in this study. 

Pustulosis Palmaris et Plantaris (PPP) is a chronic skin disease 
characterized by sterile intraepidermal pustules associated with 
erythematous scaling on palms and soles. Although the cause of PPP is 
not completely known, its association with thyroid disease, smoking, 
focal infections and metal allergy has been suggested. Here we report 
a case of PPP suspected to be caused by endodontic infection, which 
may help inform dentists of focal infection in clinical practice. In May 
2011, a 72-year-old female was referred to our Dental Hospital for the 
management of dental infection possibly associated with PPP. Her chief 
complaints were burning sensation, itching, pustular rash on her hands 
and feet with pustules. The symptoms had persisted more than 1 year. At 
first, she visited her dermatologist, and diagnosis was made as PPP. She 
had been treated with topical application of corticosteroids. However, her 
symptoms were not improved, and then she visited our Dental Hospital. 

Clinical examination, including intraoral and panoramic radiography, 
did not reveal any dental infection. Thus CBCT was scanned to 
diagnose possible dental infection. CBCT images taken revealed a lesion 
associated with root canal wall perforation of tooth #16. After local 
anesthesia, extruded gutta-percha at the perforation site was removed, 
and the site was repaired with MTA. Two months after the treatment, her 
symptoms were alleviated. A follow-up more than one year later revealed 
that the lesion was healed and clinical examination was uneventful.
 In conclusion, this case report shows the importance of comprehensive 
examinations, including CBCT, especially for unrecognized endodontic 
infection. There might be endodontic origins of the focal infection that 
could be caused by undiagnosed dental infection.
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I. Introduction
During root canal treatment, calcium hydroxide(Ca(OH)2) paste may 
unintentionally escape through the apex of the tooth, resulting in a series 
of complications including paraesthesia of the inferior alveolar nerve and 
maxillary sinusitis. This case report describes non-surgical management 
of paraesthesia and maxillary sinusitis caused by accidental periapical 
extrusion of Ca(OH)2 paste. 

II. Case Presentation
<Case 1>
1. Sex/age: F/31       
2. Chief Complaint: Hypoesthesia on Rt. lower lip and chin area (Referral 
from LDC)
3. Past Dental History: Root canal treatment on #47 yesterday at LDC 
4. Present Illness: per (-), mob (-) on #42-47 / Hypoesthesia on Rt. lower 
lip and chin area
Extruded Ca(OH)2 paste into inferior alveolar nerve on radiograph
5. Impression: Periapical abscess on #47 / Hypoesthesia on #42-45 area
6. Tx Plan: Medication and endodontic retreatment on #47

<Case 2>
1.Sex/age: F/43      
2. Chief Complaint: Discomfort on Lt. upper molar and preauricular area 
(Referral from LDC)
3. Past Dental History: Root canal treatment 2 months ago at LDC(10 
times) on #27
4. Present Illness: per (+), mob (-), bite(+) of #27 / Extruded Ca(OH)2 
paste into Lt. maxillary sinus on radiograph
5. Impression: Periapical abscess on #27 / Lt. maxillary sinusitis 
6. Tx Plan: Endodontic retreatment on #27

III. Conclusions 
During root canal treatment, Ca(OH)2 paste should be used carefully to 
be confined within the root canal space. When Ca(OH)2 extruded into 
adjacent anatomic structures, non-surgical treatment is considered to be 
an alternative option. 

I. Aim
To report a case of a Lateral canal obturation, and to provide diagnostic 
and treatment guidelines.

II. Summary of Clinical Case
33 year-old female patient visited the clinic with a chief complaint of 
intraoral swelling in a maxillary incisor, attended our clinic. The patient 
was initially diagnosed as periapical abscess at the Local dental clinic. 
The patient had a history of being unsuccessfully treated with Porcelain 
Crown about ten years ago. Endodontic treatment was performed. Main 
canal and lateral canal was obturated with sealer and gutta -percha. As a 
result, disappearance of the abscess and significant intra osseous repair 
was observed. Radiographic image showed that the tooth. 
 64 year-old male patient visited the clinic with a chief complaint of 
gingival swelling and tooth mobility in a maxillary incisor. And he 

was symptomatic to palpation and doesn’t responded to electric pulp 
test(EPT). It is assumed that products from pulp degeneration reach the 
supporting periodontium, rapid inflammatory responses that characterized 
by bone loss, tooth mobility. Endodontic and Periodontal treatment was 
performed. Lateral canal was obtureated with sealer. 

III. Conclusion
The apical foramen is the most direct route of communication to the 
periodontium, but by no means is it the only location where pulpal and 
periodontal tissues communicate with each other. Lateral and accessory 
canals also connect the dental pulp with the periodontal ligament.
The use of sealer enhanced the ability of the gutta-percha to obturate the 
lateral canals. The need to compact the gutta-percha and sealer against 
the apical dentin matrix is necessary to prevent extrusion of materials into 
the periapical tissues.

I. Introduction
The definitive diagnosis of the type of periapical lesion can only be made 
by a histological examination. Extensive apical periodontitis lesions are 
usually called as large cyst-like periapical lesions clinically. These lesions 
have been demonstrated to regress to smaller sizes and even complete 
healing after nonsurgical root canal by mechanisms of apoptosis or 
programmed cell death. 
The purpose of this case report is to describe successful treatment of tooth 
with a large cyst-like periapical lesion by non-surgical endodontic re-
treatment.

II. Case Presentation
1. Sex/age: M/30
2. Chief Complaint : Toothache on left upper molar area, swelling and 
pus discharge from palatal gingiva of tooth #26, 27 area
3. Past Dental history : Root canal treatment and amalgam core 
restoration on #26 at private dental clinic several years ago

4. Present Illness : #26 per (++), mob (-), probing pocket depth(WNL)
#27 per(±), mob(-), EPT(+)
Sinus tract formation on palatal gingiva between #26 and #27
Periapical radiolucency on #26 apex area reaching the mesial root of #27
5. Impression : Chronic periapical periodontitis on #26
6. Treatment plan : Non-surgical endodontic re-treatment on #26

III. Conclusion
In this case, microbial leakage from coronal restoration might be the 
primary cause infection of root canal system, and persisting periapical 
lesion. By endodontic re-treatment and proper restoration, infection of 
root canal system was eliminated and lesion has healed. This case report 
suggests if infection is possible to control, large cyst-like periapical 
lesions could be treated successfully.

I. Introduction
 We can use Ultrasound Doppler for vitality test when we make treatment 
plan for root canal treatment. But in trauma tooth, it is difficult to confirm 
its vitality in early stage because of unreliable response of false negative.

II. Case Presentation
 23 years old Female was referred from OMFS for vitality test and tooth 
discoloration of Maxillrary right anterior teeth.. 
Maxillrary right central incisor was sensitive to percussion with negative 
sign on Cold and EPT. And the tooth have slite pinkish discoloration. 
Second visit, patient came without discomfort and the tooth had negative 
sign on Cold test, EPT with discoloration. But with Doppler test it 
showed clear wave pattern which means the tooth is vital. So I made 
treatment plan to have periodic check-up. After 1 year with 3month 
periodic check up sinus tract appeared. After RCT 
With non-vital bleaching, I Tested the tooth again with Doppler, It 
showed clear wave pattern.

III. Discussion
I was curious about diagnostic accuracy of ultrasound doppler test. So I 
examed 18 anterior teeth with ultrasound Doppler test. In 9/18 teeth had 
history of root canal treatment. In 5 case teeth showed clear wave pattern. 
This result maybe Doppler sound reflected from canal filling materials 
and the coronal restoration arrive at gingiva (especially labial) and turn 
back to probe.

IV. Conclusion
Ultrasound Doppler can show false positive for vitality test especially on 
root canal filled tooth
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