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It has been already 30 years that there has been funda-
mental changes and advances in surgical endodontics that began 
with the introduction of the microscope in endodontics. The dis-
covery of the true complexity of the root canal anatomy through 
the microscope started a whole new way of treatments that, in 
turn, required a whole new generation of instruments:  a series of 

-
ration, CBCT, Pieozotme and a totally different, highly biocom-

-

-
ence and judgment, that the microsurgical approach in failed endodontic therapy cases is 
the more conservative and predictable approach with minimum complications and post-op-
erative pain in many situations. 

The main purpose of this presentation is to inform the dental community especially 
endodontists that patients would benefit from this “evolution” in endodontics by keeping 
their own teeth. Failed non-surgical endodontics is no longer a death sentence for a tooth. 

Keywords: apicoectomy, endodontic microsurgery, saving teeth
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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 sim-
plified approach of ‘extraction and implant’ but this does not al-

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. 

-

endodontic procedures in the last decades, the answers are not what implantologists and 

of the tooth unfavorable, and at what point is extraction and an implant the best option? 

of the questions, provide ourselves with objective criteria on which to base our judgments 
-

tients. 
In this presentation, outcomes of both endodontic treatment and implants will be 

evaluated to provide some answers to the above critical questions.

Keywords: implant, endodontic therapy, outcome, failure
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Outcome refers to the actual result of a patient’s condi-

outcome measures including survival rates and success rates. 

from previous outcomes to anticipate the future developments of 
a patient’s condition and the likelihood of success following an in-
tervention. Having a comprehensive understanding of the factors 
that influence treatment outcomes is important in endodontics, 
enabling providers to consider patient and tooth conditions and 
select procedures that are predicted to maximize tooth surviv-
al and minimize postoperative complications. The upcoming course will cover the factors 

treatments for both vital and necrotic teeth, non-surgical and surgical re-treatments, and 
treatments for cracked teeth. This course will emphasize the importance of considering 
patient-, tooth-, and procedure-related factors as prognostic indicators before developing 
a treatment plan, with the ultimate goal of enhancing tooth durability and ensuring patient 
satisfaction. 
Learning objectives: 
1) Explore various success measures, such as tooth survival, postoperative pain, and ev-

idence of apical radiolucency. These measures will be used to delve into multiple prog-
-

ments: 

 
 

2) Evaluate the potency of patient-, tooth- and treatment-related factors in determining the 
overall success and survival rates of teeth treated through endodontics. 

3) Consider these prognostic factors to design a roadmap for endodontic treatment plan-
ning that maximizes the success and survival rates of teeth. 
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There are instances when a patient desires to save a previ-
ously treated tooth, but conventional surgery is impractical.  The 
technique of extracting such a tooth, correcting the problem, and 
replacing it in the socket will be investigated and described in 
detail.  In addition, the speaker will discuss the various materials 
available to repair the tooth either apically or laterally, and the 
evidence-based literature that is involved in the decisions being 
made.
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The success of root canal treatment depends on the com-
plete removal of infected microbial content from the root canal 

systems, root canal shaping has become quite simple and fast. 
Despite mechanical reduction of the bacterial population, it is not 
possible to eliminate the whole bacteria and root canal debris 
without the use of antibacterial solutions and activation systems 

the root canal space without damaging tooth structure. In this pre-
sentation, characteristics of known and developing root canal irrigation agents and irriga-
tion activation methods will be evaluated under the light of current literature information.
Objectives:

2.How to efficiently use activation systems and adapt them to minimal invasive end-
odontics.
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to the fact that microsurgical success rates are far superior to tra-

each step of the procedure is important to ensure successful out-
come. Incorporating microsurgical principles, the success rate of 
endodontic microsurgery has been reported to be approximately 

-
tive Dentistry of Yonsei University, Korea, since 2001. It will criti-
cally review the short-term and long-term outcomes of endodontic microsurgery as well as 
the outcome of micro re-surgery. In our study 192 teeth were followed up every 6 months 

classified as success in the long term: 91 with complete healing and 6 with incomplete 

-
comes. This lecture will also deal with the prognostic factors for clinical outcomes in micro-
surgery based on our clinical studies, especially periodontal involvement, bony defect and 
lesion size. The healing success rates of endodontic microsurgery will be compared for 
cases with lesions of endodontic origin and with cases of combined endodontic-periodontal 

based on clinical studies of intraoperative measurements of bone defects and 3-dimentional 
analyses using cone-beam computed tomography.
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Iatrogenic root perforation is a complication that can occur 
during endodontic treatment. It is a significant problem for the 
tooth integrity as it can lead to inflammation, infection and ulti-
mately tooth loss. Despite the potential complications, the prog-
nosis for iatrogenic root perforation is generally favorable with 
appropriate management. The clinical management of iatrogenic 
perforation depends on the location and size of the perforation as 
well as the severity of the damaged caused along with-it proper 
communication with the patient is of utmost importance. Treat-
ment options include sealing of the perforation site with biomaterial non-surgically or surgi-
cally depending upon the access to the site, degree of contamination and the condition of 
the surrounding tissues. The outcome depends on several factors, including the extent of 
injury, the patient’s overall health and the timely and appropriate management of the perfo-
ration. This presentation will explore various clinical condition of iatrogenic root perforation, 
its management with various biomaterials and its outcome assessed clinically and radio-
graphically.
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The aim of endodontic treatment is to prevent or cure apical 

a high survival rate. However, procedural problems such as bro-
ken instruments, ledge formation, transportation of the canal, root 

On the other hand, patients demand the retention of their teeth 
more than ever before, and this results in an increasing necessity 

irrigation systems, biomaterials, and ultrasonic instruments. Even 
hopeless teeth can be saved. There is no doubt that both root canal treatment and retreat-
ment of teeth are feasible and economical ways to preserve function. In this lecture, factors 

cases.
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Diagnosis drives dentistry! Hence, in order to provide the 
appropriate treatment, clinicians must be able to diagnose the 
patient’s presenting condition. This in turn implies that clinicians 
must have a thorough understanding of the various conditions 

Unfortunately, pulp, root canal and peri-radicular conditions are 
not well understood. This is largely due to poor and inconsistent 
terminology that is seen in the literature as well as in day-to-day 
practice. The poor terminology that has been advocated in the 

those who proposed, and use, these inappropriate terms. Once the diseases are under-
stood, the diagnostic process becomes more meaningful and easier. The diagnosis still re-
quires a thorough examination with the application of all relevant diagnostic tests, plus an 
understanding of what information the various tests are telling us. In particular, pulp sen-
sibility tests, percussion, palpation and transillumination are often not adequately utilized 
or interpreted correctly and so important information may not be available to establish the 
diagnosis. This presentation will provide a simple overview of the disease processes with 
emphasis on the various symptoms and clinical signs that lead to correct and meaningful 

-
ed that the use of appropriate terminology is more likely to lead to appropriate treatment, 

comprehensive terminology should be used. The lecture will demonstrate that words do 
matter!
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Currently, Endodontics is facing outstanding innovative 
advancements in diagnosis, and clinical interventions to achieve 
more sustainable outcomes both for practitioners and the pa-
tients. Vital pulp therapy and regenerative endodontic procedures 
are the most important ones. VPT as a dedicated therapeutic 
method is targeting pulpal tissue conservation, protection, and 

-
ing the inherent capacity of dental pulp to repair actively, VPT 
seems to be more practical and successful contemporarily based 
on higher chances of case selection, new biomaterials availability, easier ways of follow 

is needed to extent knowledge and experience of pulp biology, physiology, microbiology, 
caries progression, dental materials, the aim of this presentation is to provide the last infor-

qualify and improve the techniques. Hopefully evidence-based endodontics would help us 
to reach the best outcomes in case of vital pulp therapy.
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Young permanent teeth are susceptible to pulp diseases 
due to rapid caries progression, facilitated by their high pulp horn 
and immature mineralization. However, conventional root canal 
treatment becomes challenging due to the short roots, thin den-
tin walls, and open root apices commonly found in these teeth. 
Therefore, vital pulp therapy and regenerative endodontic proce-

options for young permanent teeth. These approaches aim to 
maintain root development, promote the formation of thick den-

determining the appropriate endodontic treatment for young permanent teeth. In cases of 

thorough cleaning of the remaining pulp tissue or canal space are crucial for successful 
treatment outcomes. The application of calcium silicate biomaterials, such as mineral tri-

trauma-induced pulp diseases, factors such as crown or root structure damage and poten-
tial pulp tissue damage resulting from tooth displacement should be taken into account. In 
some instances, young permanent teeth may present root crack with persistent infections 
that cannot be controlled non-surgically. In such cases, intentional replantation or apical 

-
tions. Overall, understanding the unique challenges associated with treating young perma-

the most suitable endodontic interventions. By following these principles, clinicians can 
navigate the complexities and achieve favorable treatment outcomes for their young pa-
tients.
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This presentation will highlight the use of Cone Beam Com-

diagnosis, treatment options and recommendations, and assess-
ments of post-treatment outcomes. Cases will be used to demon-
strate how CBCT has strongly influenced endodontic practice. 

of endodontic failure and failure of endodontically treated teeth. 

types of treatment failure. Participants will learn how to provide 
an appropriate endodontic clinical examination, assess radiographic images of endodonti-
cally treated teeth, including CBCT images. Discussion will include how this information will 
inform your diagnosis and treatment planning decisions, in order to provide patients with 
treatment options.
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an indispensable radiographic modality for dentists, providing 

of maxillofacial structures. The development of CBCT has high-
lighted the inadequacies of conventional radiography which are 
compression of three-dimensional anatomy, geometric distortion, 

thorough knowledge of CBCT before prescribing/using it for pa-
tients. This lecture will discuss the applications, advantages, and 

audience to provide a holistic understanding of CBCT in Endodontics.
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The success of root canal treatment depends on accurate 
-

lenges of root canal anatomy. Digital endodontics, which com-
bines modern tools, is increasingly being used for complex cases. 

-
cise diagnosis, while advances in CBCT equipment and software 

endodontics has become a viable option. These tools are applied 
at different stages of endodontic treatment, with specific indica-
tions and clinical efficacy. Digitally guided endodontics is a precise, effective, safe, and 
clinically applicable strategy that integrates technical resources and digital planning into 

cases.
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promoted the research interest in not only the characterization of 
these stem cells but also their applications in regenerative medi-

and oral tissues such as pulp, dentin, cementum, periodontal 
-

rogenic and can be reprogrammed into induced pluripotent stem 
-

isolated and characterized, including dental pulp stem cells from pulp of permanent or 
deciduous teeth, PDL stem cells, stem cells from apical papilla, dental follicle stem cells 
and gingival mesenchymal stem cells. The emergence of regenerative endodontics has 

-
ical approaches to regain the vitality of pulp. One is stem-cell based therapy that involves 
implanting exogenously processed stem cells into the root canal space, termed cell-based 

of pulp- and dentin-like tissues in the canal space from animal and human clinical trial 
studies, suggesting potential practice of true “regenerative endodontics” in the future. On 
the other hand, revitalization or also termed revascularization, that does not involve the 
delivery of exogenously processed stem cells into the canals therefore is termed cell-free 

resembling periodontal ligament, not pulp-like, and the mineral tissue as cementum-like or 
-

nates endodontic pathosis with high clinical success rates.
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The diagnosis and treatment of dental pain is fundamental 
to the practice of Endodontics. However, the experience of pain is 

which means there can be a disconnect between the experience 
of pain in a patient, and the presence of clinical disease. Teeth 
are uniquely innervated and cause severe pain and sensitization 
of the nervous system, even in the absence of pathological infec-
tion. Persistent pain can occur even after successful endodontic 
treatment, due to changes in the nervous system that has been 
triggered by the original injury to the pulp. Endodontic materials, including sealers can 

Understanding the mechanisms by which these materials interact with the nervous system 
is crucial for successful treatment outcomes. In this presentation, we will discuss recent 

diagnostic dilemmas related to pain, clinical strategies for when pain doesn’t go away after 
Endodontic treatment.
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-
illary molar and can be one of the most challenging procedures 

anatomic variations therefore it is necessary for clinicians to be 
-

tation, I will cover the anatomical, technical, and decision-making 

Learning objectives:

1. Identify key anatomical landmarks including the greater palatine foramen, spine, and 

-
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conservatively managing deep carious lesions and the exposed 
pulp. VPT has recently expanded through the use of hydrau-
lic-calcium-silicate cement, cone-beam CT, and dental operating 

-
pal biology and repair mechanisms. It is widely accepted that the 

-
ly, some reports demonstrated that partial or cervical pulpotomy 
may be a feasible option for the treatment of irreversible pulpitis. 

are available for our clinical treatment. However, despite the positive opinion of VPT as a 
strategy for irreversible pulpitis, the idea is not widespread generally, even in Europe and 

lack of a consistent teaching education for handling exposed pulp. In this symposium, I will 
show several cases related to VPT with dental operating microscopic video. These case 
series included successfully in preserving the activity of the pulp by partial pulpotomy car-
ies induce pulpal micro abscess. Here we also discuss dressing agent and material induce 
pulpal repair the exposed pulp. There may be restrictions depending on the circumstances 

-

department’s research to solve them.
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Vital pulp therapy aims to maintain the vitality of dental pulp 
tissue by stimulating tertiary dentin formation. Current materials 
used in clinical treatment still have several drawbacks due to their 
physical and biological properties. Innovative materials contain-
ing bioactive molecules have been introduced to facilitate dentin/

therapy, calcium silicate-based materials exhibited better biocom-
patibility, differentiation induction, and reparative dentin forma-
tion in vitro and in vivo. Dental pulp tissues exposed to calcium 

mineralization. In another aspect, decellularized extracellular matrix derived from human 

-
apy and the regenerative approach of the dentin/pulp complex.
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In the past 30 years, the revolutionary development of in-
-

ly transformed the methods of root canal instrumentation. The 
unique material properties make them particularly suited for 
endodontic treatment. However, there are still a lot of problems 
demanding solutions till now. Instruments separation and sur-
face blunt after repeated uses are the most concerned problems 
among them. The two main reasons of unexpected separation 

-

thermomechanical treatment history. Heat treatment is one of the most fundamental ap-

The special thermomechanical processing is a metallurgical process that integrates hard-
-
-
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-

with an inert material to prevent bacterial reinfection and promote 

and long-term success of endodontic treatment. The essential 
concepts of obturation include the use of a biocompatible, di-
mensionally stable material that can be easily manipulated and 
adapted to the canal space. Historically, gutta-percha has been 
the material of choice for obturation, with the use of sealers to 

-
ferred over poor quality root canal sealers, which would shrink and wash out over time, 
leaving a gap. Thus, compaction techniques aimed to replace the soluble sealer with the 
insoluble gutta percha. However, the recent development of a new generation of sealers 
with superior properties, such as bioceramic sealer, has called into question the axiom of 
minimizing the sealer interface. The bioceramic sealer is dimensionally stable, non-solu-
ble, biocompatible, antibacterial, hydrophilic, and can bond to dentin, indicating a new era 

preservation of healthy tooth structure during root canal treatment, while still achieving op-
timal cleaning, shaping, and obturation of the root canal system. Hydraulic condensation 
with bioceramic sealer may be a novel evolution of root canal obturation. This presentation 
provides an overview of the essential concepts of root canal obturation, the vertical com-

-

advancements in materials and techniques that have improved the quality and success of 
endodontic treatment.
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The concept of minimally invasive treatment has widely 
-

vical dentin merge into the main purpose root canal treatment, 
thorough cleaning and disinfection of the root canal system still 

-
olution of technology has changed cleaning and disinfecting the 
root canal system. The lecture will introduce on new advances of 
root canal disinfection for minimal invasive preparation including 
multi-sonic irrigation, nanoparticles and photodynamic therapy.
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In recent years, digital dentistry has experienced signifi-

of endodontics. CBCT and oral scans are widely used in dental 
implantation and prosthetics. In the field of endodontics, CBCT, 
and oral scans can be used to perform guided endodontics, also 

utilized in dynamic endodontic navigation. Both static and dynam-
ic navigation utilize digital technology to more accurately locate 
the position of root canals or root apex, to achieve precise end-
odontic treatment results. This presentation will review this topic and present examples of 
clinical applications.
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Introduction: The field of medicine and dentistry are be-

improving accuracy of diagnoses and treatment planning. Current 

either indicate the presence or absence of disease in the entire 
image; literature on the relation of pathology to causative tooth is 
lacking.

Objective:

Methodology:

of periapical pathology was carried out denoting two classes; class 1: uncertain periapical 

validated on the labelled dataset. Our existing trained model on teeth segmentation and 

and accuracy. Both models were then integrated which allowed for relation of periapical 

Results: The performance of the existing teeth segmentation and numbering model 
was further improved as indicated by the following performance metrics including accu-

Conclusion: 

ground truth as indicated by performance metrics.
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are used, it conjures up images of violent state of the art robots 

to speed up and improve upon the limitations of humans is not 

-
tics, its current application and its future directions.
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The purpose of this lecture to fully understand the art and 
science of diagnosis, which is the most crucial and important step 
in our treatment, explaining step by step how to use our tools and 
expertise to know the root cause of the patient’s complaint so we 
can properly treat it and enhance people’s quality of life,

It is as important to understand the concept of referred pain, 
and how to exclude it by taking full medical and dental history, do-
ing proper test, and to know how to explain this to your patient.
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Dental pulp tissue is encapsulated with dentin, a special-
ized hard tissue, and blood supply to the pulp mainly comes from 
the apex. Therefore, the pulp tissue of avulsed/luxated teeth, 
which frequently develops abundant mineralization, easily suf-
fers from hypoxia by disruption of the blood supply. Following the 

-

which increases the tissue pressure leading to vascular compres-
sion. However, the involvement of hypoxia in mineralization and 

-

regulates interleukin-6 synthesis in lipopolysaccharide-stimulated human dental pulp cells 
via upregulation of suppressor of cytokine signaling 3 and subsequent downregulation of 

tissue.
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The decision as to whether to incorporate an endodonti-
cally treated tooth in a periodontal/restorative treatment plan is 

-

retention of the natural dentition has many benefits for the pa-
tient. Endodontic success rates are high given new technologies 
and treatment modalities but is undeniably tied to restorative and 
periodontal factors. This lecture will focus on the evidence that 

-
cedures) is still a viable and successful alternative in saving teeth which can be strategi-
cally used in restorative treatment plan. The prognosis for endodontically treated teeth will 
be considered along with an approach to determine the appropriate endodontic modalities 
when considering retaining natural teeth.
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-

the challenge if done with correct endodontic approach and a zeal 
in mind to conserve the nature, it can be rewarding to both patient 
and dentist. Basically, endodontic challenges can be overcome 

appropriate choice of biocompatible materials.
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It is an established fact now that apical periodontitis is a dis-

using instrumentation, irrigation, and intracanal medicaments play 

role of intracanal medicaments is strategically important in elimi-
nating these bacteria after the chemo-mechanical preparation.

This presentation will review the currently used intracanal 
medicaments and if there is a need to modify the current strate-
gies according to various host and medical factors and future di-
rections.
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-
cludes applies of a triple antibiotic mixture in a suitable vehicle, 
which is considered to disinfect, regenerate and revascularize the 

and varied from vital pulp therapy to the recently introduced re-
generation and revascularization protocol. Five patients with dif-
ferent clinical manifestations were treated with the aim to preserve 
the tooth pulp vitality, disinfect the root canal system and promote 

-

-

-
desh jointly conducted this study.

Case-I: Exposed pulp was treated with vital pulp therapies such as direct pulp cap-
Case-II: Carious destruction with pulp polyp was treated with 

 Case-III: Hopeless-
ly carious tooth was also treated by pulpectomy procedure with a triple antibiotic mixture. 
Case-IV: Destructed deciduous tooth with buccal swelling as well as sinus was treated with 
a triple antibiotic mixture. Case-V: -

-
habilitated by permanent restoration and inlay. Clinical and radiographic examinations were 

lesion. Follow-up examinations revealed reduction of periradicular pathosis in all the five 
cases.

an alternative option to foregoing the more invasive root canal therapy and extraction in 

technique must be maintained with proper knowledge.
Keywords: 
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-
tion of enamel and dentin,and possibly cementum, of unknown 
depth or extension. Cracked teeth are becoming increasingly 
prevalent in developed countries. Patients are now more dental-
ly aware after decades of public dental education. This, coupled 
with heavy masticatory function, results in teeth being kept for 

result, there is a predisposition for the development of cracked 
teeth in these patients. The etiology and predisposing factors of 
these teeth will be discussed. Evidence on the prevention, diagnosis and management of 

early detection is paramount in the management of cracked teeth, there is currently no one 

-

to crowns. However, understanding the factors leading to treatment failure will also help us 
-

teeth will also be discussed.
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the 1960s but to this day, its management has not received much 
attention it deserves. In order to understand CT before it further 
causes coronal and root fractures, it is important for a clinician to 
recognize and detect cracks while it is in its initiation stage and 
how it could progress to reversible or irreversible pulpitis.
This lecture aims to:

1.Be able to understand how tooth structure cracks complicate 

3.Know how endodontic treatment can be of help or also be a factor in causing cracks.
-

ration.
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The goal of root canal preparation is to remove vital and 
necrotic pulp remnants, microorganisms, and microbial toxins, 
through mechanical preparation of the root canal space and 
chemical disinfection. To achieve this objective the curved root 

and tend to make so many aberrations. Over two decades, nick-

preparation; improved preparation quality and greatly reduced ab-
errations. In clinical use, nickel-titanium rotary instrument shows 

models and methods have been used to investigate the mechanical properties and behav-
-

nium rotary instruments and to present the related study results.
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may be attributed to incorrect diagnosis and the surgical tech-
nique used or materials employed. Endodontic microsurgery has 
evolved tremendously in the last decade and is fundamentally dif-
ferent from traditional apical surgery. There are now many clinical 
studies supporting the predictable and positive outcome of mod-
ern endodontic microsurgery and re-surgery in the management 
of post-treatment endodontic disease. Endodontic re-surgery can 
now be considered a good alternative for failed surgically treated 
teeth with post-treatment endodontic disease.
Learning objectives:

• To understand the etiology of postsurgical treatment endodontic disease.
• To appreciate the difference between traditional apical surgery and modern end-

odontic microsurgery.
• To understand the outcome endodontic re-surgery.
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the vitality and function of the pulp-dentin complex in teeth with 
pulp necrosis and immature root development. Conventional 
root canal therapy, which involves cleaning and filling the root 
canal space with inert materials, may compromise the long-term 
prognosis of these teeth due to the thin dentinal walls and open 

principles of tissue engineering to promote the regeneration of 
pulp-like tissue within the root canal system, allowing for contin-
ued root maturation and increased dentinal thickness. This lecture will provide an overview 
of the biological basis, clinical protocols, and outcomes of regenerative endodontic proce-

lecture will also compare and contrast regenerative endodontics with conventional root ca-
nal therapy and other alternative treatments for immature teeth with pulp necrosis. The aim 
of this lecture is to introduce the audience to the paradigm shift that regenerative endodon-

and quality of life.
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prosthodontic restoration by myself. Conventionally, after final-
izing root canal treatment on a tooth, we either fill the cavity or 
access opening with a filling material or we cement a post and 

materials used in dentistry, especially lithium disilicate and zirco-
nia, and the knowledge we newly acquired on adhesive bonding 
and fracture resistance, is it really necessary to prepare the end-
odontically treated tooth for a full coverage crown? Can adhesive 
dentistry replace full coverage crowns?
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experiences and perspective on the use of CBCT technology in 
clinical endodontics.

clinical practice since 2008 and after reading thousands of scans 
for non-surgical and surgical endodontic treatment planning, he 
will share some simple tips and tricks during this presentation to 
help improve the quality and usefulness of your scans and will fo-
cus on indications for their use and interpretation.
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-

may be easily shaped with a single-file basic preparation tech-
nique using only one reciprocating heat-treaded instrument; then 
it will be described how to clinically deal in a predictable, safe and 

-

will also be described to solve those clinical cases with the most complex and particular 
root canal anatomies and achieve a minimally invasive root canal preparation.
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Endodontic obturation has evolved greatly over the past 

prospect of modern obturation a less complicated task. In this 
-
-

help address root canal obturation in a simple, predictable man-
ner. In this presentation, various forms of root canal obturation 
using hydraulic cements will be discussed and demonstrated.
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The core aims of endodontic treatment were to prevent and 
treat microbial contamination of pulps and root canal systems. 

root canal treatment procedure. However, if we didn’t have good 

irrigant could not enter the root canal system to achieve good 
cleaning. Therefore, the purpose of this topic is to discuss how to 
do good mechanical shaping and match good chemical cleaning 

treatment.
Vertical compaction technique of warm gutta-percha, de-

should have a general understanding of the procedure, there are 
still some concepts that we may easily overlook or not fully clari-
fy, which could potentially impact the outcome of the treatment. I 
hope this presentation can provide you with more inspiration and 
insights related to this technique.
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The term minimally invasive endodontics has become very 
popular with the use of magnification methods and the modern 
endodontic devices that keep up with technological develop-

of pericervical dentin is the most important goal of today’s end-
odontics. The most important key to success in today’s endodon-
tics is to have knowledge and practice about the new methods 
determined in the access cavity preparation, the new generation 

-
ing procedures, the latest methods used in the activation of irrigation solutions, and the 

presentation, general information about the applications of minimally invasive endodontics 
will be given and the latest techniques will be explained in detail so that you will be able to 
perform in your dental clinic.
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The sophistication for performing predictably successful 
root canal therapy has occurred through an interactive dynamics 

increase in number of cases reporting for endodontic therapy, 
dental professionals must deal with more complicated cases such 
as those with very fine and curved canals. Electrical discharge 

-

cleaning and shaping without having to compromise preservation of the root canal anat-

of highly curved canals with subsequent obturation and shall teach predictably successful 
endodontic techniques for management of highly curved canals that can be immediately 
implemented into clinical practice.
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Pulpotomies have traditionally been reserved for young 
patients, preferably with immature root apices, due to their in-
creased pulpal blood flow, higher propensity for pulpal healing 
and desire for continued root development. However, advances 
in endodontic materials and our understandings of pulp biology 
over the past 20 years have allowed these conservative thera-

term prospective clinical studies and systematic reviews have 
shown these treatments possess good clinical and radiographic 
outcomes, with a recent systematic review showing an average clinical and radiographic 

-
versible pulpitis.

Bioceramics have proven critical to the success of pulpotomies as they demon-
strate good sealing properties, excellent biocompatibility and favourable tissue response 
when placed in direct contact with pulp tissue, stimulating the release of growth factors 
that promote pulpal repair. Unfortunately, bioceramics currently available for pulp capping 
have setting times which might be considered long for day-to-day dental practice. Prepar-
ing these materials usually involve mixing powder to liquid manually or via trituration of 
capsules, which potentially results in increased preparation time, potential contamination 

-

if not better properties, including faster setting times and handling characteristics, are de-
sirable. This lecture aims to summarise current and contemporary evidence for vital pulp 
therapy, focusing on material advancements for pulp capping. Findings from a clinical trial 

-

in patients with reversible and irreversible pulpitis will also be shared.
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The rationale for endodontic treatment is unarguably to 
eradicate the occurring infection and/or prevent microorganisms 
from infecting the root canal system. The microorganisms usually 

environmental conditions. Therefore, endodontic disease is a bio-

formed on the root canal wall. There have been many attempts 

-

can improve the irrigant distribution as well as the physical disruption of bacterial aggrega-
tions.

-

according to previous studies. Here, this presentation describes several clinical strategies 
for the management of endodontic biofilms using the irrigation device. This lecture also 
highlights the novel 3D-printed root canal model that can be widely applied for various end-

model.
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Three-dimensional root canal obturation is one of the key 
-

ration acts as a revealing mirror, reflecting the perfection of the 
process from the initial pulp chamber opening to the final root 
canal enlargement, cleaning and shaping. During the treatment, 
clinicians may overlook some details, which could accumulate 
like compound interest, ultimately leading to an imperfect root 
canal obturation. In recent years, the use of bioceramic sealers 
with the hydraulic condensation technique has gained popularity. 

-

-
-
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1.Function of the primary teeth
2. Behavior management
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Untreated anatomy is the number one cause of failure of 

once they are located, but location of calcified canals still re-
mains a huge challenge in endodontics. There are a number of 

-
copy, ergonomics and modern optics, as well as treated metal 

make location and negotiation of root canals less stressful.
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apical surgery offers numerous advantages, such as enhanced 
visualization, smaller incisions and bone windows, and precise 
retrograde preparation. However, the application of endoscopy in 
apical surgery has been limited to a few published studies. In this 
presentation, I will introduce an endoscopic system comprising an 
endoscope and a capsule. The capsule serves multiple purposes, 
including securing the endoscope, controlling bleeding, maintain-

with a surgical microscope.
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In the past, endodontic surgery was primarily assisted by 

associated with the use of rigid or flexible medical endoscopes 
in dentistry. However, with the advent of new dental endoscopes 

water, many of the challenges encountered with traditional mi-
-

dressed. This novel technology presents a promising avenue for 
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This lecture is designed to inform the attendees on the cur-
rent state of affairs regarding adult pulpotomies as a definitive 
treatment in Endodontics. During the lecture the attendees will:

1.  Become familiar with the idea of adult pulpotomies
2.  Understand its indications and contraindications
3.  Understand the importance of using hydraulic calcium sili-

cate materials and why it is superior to other capping mate-
rials.

adult pulpotomies

6.  Become familiar with the most valid research available on the subject
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allows us to shape nature’s wide variety of curved roots with con-
fidence and still offering a proper disinfection. This session will 

preserves dentin, ensuring minimally invasive canal preparation, 
-

vantages when used in these challenging cases.
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concept and technique for root canal treatment in recent years. 
Previous studies revealed that the remaining dental structure and 

an endodontically treated tooth. To preserve more tooth structure 
during the root canal treatment procedures, minimally invasive 

of minimally invasive endodontics is to maintain as much of the 
healthy coronal, cervical, and radicular tooth structure as possi-
ble.

This workshop will focus on the concepts and clinical approaches of minimally in-

-
odontic treatment. The participants can not only acquire knowledge of minimally invasive 
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for successful endodontic treatment. Various materials and tech-
niques exist for accomplishing this step. But the golden standard 
of today seems to be the “Vertical heat condensation technique”. 
Unfortunately, majority of dentists who perform Endodontics ev-
ery day, opt for the traditional, much easier and quicker technique 
- “cold lateral condensation” or the even simpler - “single cone 
obturation technique”. The reason being that, the “Vertical heat 
condensation technique” need -

2) Technique sensitive, hence longer learning curve.

6 Possible discomfort to patient due to high heat and condensation.

The lecturer will share how the most used “traditional technique” of obturation can 
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-

on personal habits and the complexity of root canal anatomy. The 
-

hance the standards of endodontics.
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Endodontic Obturation has evolved greatly over the past 

prospect of modern obturation a less complicated task. In this 
-
-

help address root canal obturation in a simple, predictable man-
ner. In this presentation, various forms of root canal obturation 
using hydraulic cements will be discussed and demonstrated.
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1 Cone Filling?

-

 Put and cut.

3D obturation
-

ration. Due to the high complexity of the nature root canal system, three dimensional obtu-
ration is almost a mission impossible. 

This presentation will introduce hydraulic condensation with Ceraseal sealer and dis-

demonstrate some tips and equipment to make three dimensional obturation more clinical 
achievable.
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Direct pulp capping is a representative ‘vital pulp therapy’ 

-
ide-based materials has been widely performed for preserving 
the pulp. However, long-term clinical studies reported several re-
strictions such as tunnel defect of the dentin bridge, which led to 

capping material, direct pulp capping has reported favorable clin-
ical outcomes even in mature teeth with carious exposure. It seemed to expand the indica-

-
-

cate cement) leads to a high level of success even after complete caries removal and pulp 
exposure. This presentation will point out three keys of the enhanced protocol of vital pulp 

describe the characteristics of recently introduced premixed putty-type bioceramics with 
clinical cases.
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The lecturer will do a theoretical part on root canal prepa-

with high-power sonic activation and then will perform a practical 
demonstration on a resin tooth using these instruments to show 

that will be projected on screen and then they will practice on res-
in blocks, resin teeth or extracted teeth, as previously shown by 
the lecturer. The lecturer will also give a practical demonstration 

Participants are strongly encouraged to bring disinfected natural teeth with opened access 
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In modern endodontic therapy, emphasis is placed far more 

This does not mean that root canal obturation is not important. 

micro-organisms from re-entering the root canal system from both 
-

isms that may remain within the root canal system.This hands-
on course will give an overview on the methods and principles of 

sealer-hydraulic condensation technique’. This information will help you to select the right 
system for your requirements, which provide you with an ideal aid for your intricate end-

-



82

W
or

ks
ho

p

AW-13      

The sophistication for performing predictably successful 
root canal therapy has occurred through an interactive dynamics 

increase in number of cases reporting for endodontic therapy, 
dental professionals must deal with more complicated cases such 
as those with very fine and curved canals. Electrical discharge 

-

cleaning and shaping without having to compromise preservation of the root canal anat-

of highly curved canals with subsequent obturation and shall teach predictably successful 
endodontic techniques for management of highly curved canals that can be immediately 
implemented into clinical practice.
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The sophistication for performing predictably successful 
root canal therapy has occurred through an interactive dynam-
ics of advanced materials available, newer effective techniques 
and change in related biologic understanding and perspectives. 

-
py, dental professionals must deal with more complicated cases 
such as those with very fine and curved canals. Electrical dis-

which have begun a new era in Endodontics. This has reduced 
-

ing to compromise preservation of the root canal anatomy. This 

and cleaning of highly curved canals with subsequent obturation 
and shall teach predictably successful endodontic techniques for 
management of highly curved canals that can be immediately im-
plemented into clinical practice.

This course is designed to provide dental professionals with 
-

ment. 
The course will focus on the assessment of structurally compromised teeth under 

-
ment plans to address them.

Participants will learn about various restorative materials, techniques that can be 
used to improve the prognosis of endodontic treatment and how to improve the treatment 
outcome through the microscope.
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2. The introduction of double rotary technique 
-

nique
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The primary goals of endodontic therapy continue to be the 
mechanical enlargement and shaping of the complex endodontic 
root canal systems and to aid in its disinfection. This lecture and 
workshops will focus on about understanding about new genera-

and different motions advantages and its clinical applications. 
Participants will have hands on experience learning chemo-me-
chanical preparation using new file system, learning scientific 
based disinfection protocol and the three-dimensional obturation 
of the root canal system.
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-
tion to preserve a root canal treated tooth with persisted apical 

which performing apical surgery under microscope and using the 
special-designed ultrasonic instruments.

navigation, is one of the latest topics in endodontics. Dynamic 
navigation system was initially developed for implantology and in-
troduced to endodontics in recent years. Dynamic navigation sys-
tem can integrate surgical instrumentation and CBCT images and 
give the clinicians a real-time guide. These features could help in 
reducing the risk of unintentional iatrogenic damage to nearby an-
atomic structures and perform minimally invasive surgery.

This case series will focus on how to use the dynamic nav-
igation system for microscopic apical surgery and share the clini-
cal experience of using dynamic navigation system. In summary, 
the case series aims to provide the practitioners another way for 
performing microscopic apical surgery.

treatment outcomes can be compromised, even in microsurgeries. 
This hands-on workshop is designed to provide participants with practical skills in 

achieving fine, precise wound closure. Participants will learn about the principles of mi-
-

er instruments and techniques for handling and manipulating under operating microscopes.
By the end of the workshop, participants will have acquired the basic skills of mi-
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Tien-Hao Chang

-
versity Hsinchu Hospital, Taiwan

Proper diagnosis is the key to successful endodontic treat-
ment. Dental radiography is an important diagnostic tool for den-

imaging to interpret dental anatomy and its surrounding areas. 
CBCT allows for visualization of anatomy in three dimensions 
whereas periapical or panoramic images cannot. This workshop 
includes lecture and hands-on session and will show you what 
kind of endodontic cases should take CBCT scans and how to in-
terrogate the scans.
Learning Objectives:

- Understand the importance of 3D imaging in endodontics
- Explain when and how to use 3D imaging to evaluate complex anatomy in endodontics
- Step by step to analyze CBCT scans by using 3D imaging software
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1 2

1

2

have been widely shared on social media, virtually raising the 
standards and self-expectations of dentists. However, a good root 

-

canal shaping, which, in turn, requires a systematic and patient 
approach, anatomical knowledge, strategic processes, and the 
use of appropriate tools.
In this presentation, we will cover the following topics:

well as the stability requirements when used in conjunction 

2. Exploring the evolution of traditional manual techniques, ro-

and restoration while aligning with the contemporary philos-
ophy of minimally invasive endodontics.



89

W
or

ks
ho

p

AW-20     

-

and ages, the demand for endodontic therapy can be expected to 
increase as more patients seek dental treatment options to keep 

-

are entering the marketplace to assist dentists in providing pa-
tients with more predictable and reliable endodontic treatment. 

-

canal preparation with fewer instruments and less complication and complete the obtura-

a clinical setting. This hands-on course is intended for dentists who would like to take their 
endodontic skills to the next level on non-surgical root canal treatment.  This course is suit-
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Dental navigation technology is becoming increasingly 
mature, and its application in implant surgery is becoming more 
widespread. In addition to implant applications, this lecture dis-

and how it can be applied in clinical endodontic treatment.
Through a review of the literature and sharing of clinical cases, 
we trace the historical evolution, and compare the similarities and 

participating dentists will have a preliminary understanding of the 
practical situations they encounter in clinical use, as well as the various possibilities and 
limitations.
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to maintain the original root canal morphology and reduce the 
incidence of complications. However, the initial step of canal 
preparation, negotiation, still often performed manually with stain-
less-steel files because it was thought that conventional rotary 

-

-

while enabling the completion of all procedures of preparation starting with negotiation 

while sharing the development and the results of researches along with case reports. You 
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In this era, patients will demand better quality of treatment. 

dentists improve the quality and success of endodontic treatment 

newest CBCT technology with root canal special software to im-
-

of curvature. This presentation will share CBCT literature with a 
variety of clinical cases and some tips on endodontic treatment. 
Let participants to experience CBCT with special software in Endodontics.
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Endodontic specialists usually treat complex cases, which 
need advanced equipment, materials and techniques. The use of 

-
ics and all the technical advancements available today increases 

-
ent an explicative case series representative of several complex 
clinical situations solved using the correct approach and to de-
scribe techniques and clinical tips to simplify and make the treat-

given to the crucial phase of these complex cases: the establishment and maintenance of 
glide path and apical patency and the root canals shaping phase, especially in complex 
anatomies. This phase is often the most delicate of the treatment, it is time-consuming and 

root canals, using the ideal instrument for each clinical situation and describing in detail 

shaping.
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Implants are the best replacement available for teeth that can’t 
be saved. But when should we decide to retain a tooth and when 
should we decide to replace it? This is a debate that has gone on 
for decades. This lecture will touch on the literature regarding this 
and discuss many cases related scenarios where the tooth was 
either root treated or recommended for replacement- it will also 
importantly discuss patient centred factors why these recommen-
dations were made.
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of procedures which include shaping, cleaning and obturation of 
the root canal system.  Procedural errors such as ledging, zip-
ping, canal perforation and transportation can occur during root 

endodontic instrument is another problematic situation and the re-
ported frequency rate for separated instruments during root canal 

based on a thorough knowledge of the success rates of each treatment option balanced 

This presentation will discuss the causes, prevention and management of separated 
endodontic instruments in root canal treatment.
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bacterial infection in the maxillary sinus, either limited to the max-
illary sinus or extending to other paranasal sinuses. It occurs as 
a result of nearby dental infections or complications arising from 

-

has not received adequate attention in the literature on sinusitis, and recent guidelines and 
position statements on acute or chronic rhinosinusitis do not provide formal discussions on 

evaluation from both otolaryngologists and dental professionals. 

those of non-odontogenic rhinosinusitis, and the possibility of an odontogenic source may 

sinusitis may be disregarded. However, certain clinical and microbiological characteristics 
-

-
-

tially resulting in false-negative evaluations. Furthermore, there is a lack of established 

rhinosinusitis. 

pathology in the maxillary region. It is crucial for both dental specialists and otolaryngolo-
-
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Objective: -

Materials and Methods:

Results and Discussion:

-
-
-

genesis. 

Conclusion: -
lar compatibility and potential for mineralization, further in vitro and in vivo studies are nec-
essary.

Keywords: 

Fundings: Na�onal Science and Technology Council (MOST 110-2314-B-418 -003 -MY2)



101

O
ra

l P
re

se
nt

at
io

n

O-00002

Objective: The aim of the present study was radiographic estimation of reparative dentin 

-
gate.

Materials and Methods: The study design was a parallel-group clinical trial. 30 systemi-
cally healthy patients, requiring DPC were recruited, and randomly divided  three groups: 

-

exposure at three points: most mesial, middle and most distal  points of the exposure area. 

radiographs at the same points. Pre and postoperative mean radiographic density values 
were then compared to assess the formation of reparative dentin after DPC.

Results and Discussion:

density values.

Conclusion:

Keywords: 
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Objective: 
-

Materials and Methods: -

-
cal and chemical properties, in vitro and in vivo biocompatibility and degradation behaviors, 
and pulp tissue regeneration ability using a de novo root implantation animal study, were 

Results and Discussion:

-

-
-

strated the formation of pulp-like tissue, characterized by well-structured connective tissue 

newly-formed tissue and dentinal walls, although no dentin-like tissue formation was noted. 

further potential in dentin-pulp regeneration.

Keywords: cross-linking, de novo study, dentin-pulp regeneration, hyaluronic acid, injectable

Fundings: Ministry of Science and Technology, Taiwan (MOST 111-2314-B-002-115)



103

O
ra

l P
re

se
nt

at
io

n

O-00004

1 2 2

2 2

1

2

Objective: 
hyperglycemia. Hyperglycaemia has been shown to induce systemic low grade inflam-

aims of the study were to examine the histological appearance and to investigate the gly-
cation products in the clinically normal dental pulp of mature permanent teeth from non- 
type 2 diabetes and type 2 diabetes participants using Immunohistochemistry.

Materials and Methods: Permanent molar teeth with complete root development, which 

light microscopy.

Results and Discussion: The results showed that there were histological differences 
in the pulp associated with type 2 diabetics compared with non-diabetics. There was in-

less cellular within the type 2 diabetic samples. Immunohistochemistry showed increasing 
glycation processes in type 2 diabetic samples.

Conclusion:
-

sponse in T2D and may require modifying the treatment plan for them.

Keywords: dental pulp, glycation, hyperglycemia, collagen

Fundings: New Zealand Ministry of Health, Oral Health Research Fund.  New Zealand Dental 
Research Founda�on
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Objective: -
-

Materials and Methods: Three groups of 120 restored-dentin specimens were created 
-

was used to determine the specimen’s hardness. Using a three-way analysis of variance 
followed by a Tukey post-hoc test, the values were analyzed.

Results and Discussion: The group aged BC submerged in pH-6.8 saliva had the hardest 

with a low pH reduced due to bioactive component release. In patients with a high caries 
risk and minimal salivary acidity, BC may be considered as a restorative material. Due to 

Keywords: microhardness, restorative materials, pH saliva, material aging

Fundings: This research was funded by Faculty of Den�stry, Universitas Gadjah Mada
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Objective: Chitosan is a biopolymer with various molecular weights that has promis-
ing exploitable materials in endodontic treatment due to its antibacterial activity against 

-
ed in this study.

Materials and Methods:
-

-
-

Results and Discussion:

-

-

Keywords: 

Acknowledgement: The authors gratefully acknowledge all members of the Department of 
Periodontology and Endodontology, Tokushima University Graduate 
School of Biomedical Sciences for their support
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Introduction: Dilaceration is a dental anomaly characterized by an abrupt deviation in the 
long axis of the tooth. It can be in the crown, between the crown and the root, or, most fre-

-

and psychosocial well-being. This case series describes the management of dilacerated 
maxillary anteriors fraught with unique challenges.

Case Presentation: The patients reported to the department with chief complaints of pain, 

-
tion revealed severe dilaceration in crowns and roots of the maxillary incisors with associ-
ated open apices, periradicular radiolucency, and abnormal position of the impacted tooth 
in the bone. The treatment modalities adopted varied according to the clinical condition. 
They ranged from single-step apexification procedure and nonsurgical endodontic treat-
ment to forced eruption using a surgical-orthodontic approach accompanied by combined 
nonsurgical and surgical endodontic therapy. Endodontic considerations involved the split 

-
tion and placement of intra-canal medicament, and obturation with thermoplasticized gut-
ta-percha technique.

Discussion: -
ination revealed orthodontic and periodontic stability with no apparent root resorption, no 
gingival recession, same clinical crown height as the adjacent central incisor, healed gingi-

Keywords: dilaceration, maxillary incisors, open apices, periradicular radiolucency, 
          split rubber dam, thermoplasticized obturation technique
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Introduction: This case report describes a successful case of internal repair with Bioden-
-

duced root resorption related to an impacted third molar.

Case Presentation:
-

-

functional at 2-year follow-up.

Discussion: In this case report, non-surgical root canal therapy combined with internal 
root resorption repair with Biodentine successfully deferred dental implant placement for 
teeth with severe external root resorption caused by an impacted third molar.

Keywords: pressure-induced external root resorption, internal repair of root resorption, 
          biodentine, CollaTape absorbable collagen, treatment outcome
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Introduction:
healing and regeneration in various dental procedures such as oral and maxillofacial sur-
gery and implantology. However, its potential use in endodontic therapy remains elusive. 

applied to remove and repair two large periapical lesions with prominent bony defect. 

Case Presentation: Two cases of apical periodontitis with prominent bony defects under-
went surgical intervention since the prognosis of conventional root canal treatment was un-

adjunctive therapy to promote tissue and bone regeneration. The post-operative follow-up 

Discussion: The observed pattern of bony destruction in these cases implied that tra-
ditional periapical surgery followed by guided tissue regeneration with bone graft and 
bio-membrane may possess limited prognosis. The data presented here highlight the use 

for extraction. In the presentation, the rational and detailed operative procedures for apply-

this procedure, such as underlying mechanisms for tissue regeneration as well as long-
term prognosis deserves further investigation.

Keywords: platelet-rich-plasma, intentional replantation, novel technique
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Introduction: -

which links a spatial positioning technology and CBCT images using an optical tracking 
system controlled by a special computerized interface can provide a real-time navigation 
tool for clinician.

Case Presentation:
of a swelling with persistent abscess discharge, locating at the apical area of lower left 1st 

tracing suggested this tooth to be the infection source. Under the impression of COD as-

concern of disease character and lesion location. However, the patient received operation 

Discussion: In conclusion, an infected COD was removed successfully via surgical inter-

-

Keywords: cemento-osseous dysplasia, dynamic navigation system, periapical surgery
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Introduction: Tooth autotransplantation is an alternative treatment option for the patient 
with untreatable tooth that need to be extracted. By utilizing computer-aided rapid prototyp-

the recipient site with minimal damage.

Case Presentation: -
went tooth autotransplantation to replace her vertically root-fractured tooth 36 with tooth 
38. Under local anesthesia, tooth 36 was extracted after reflecting mucoperiosteal flap, 

-
ent socket within a few minutes. The transplant tooth was stabilized with a suture after re-
moving occlusal interferences. Two weeks later, after the removal of suture, grade I mobil-

asymptomatic and functional, with normal surrounding bony density observed in radiogra-
phy.

Discussion: The key factors for successful autotranplantation treatment involve reducing 
the extra-oral time of the donor tooth and performing accurate osteotomy to minimize sur-

and virtual planning to enable less invasive bone preparation in a short surgical time.

Keywords: computer-aided rapid prototyping model, tooth autotransplantation, 
                   virtual planning
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Introduction:
require additional retention in the form of post.  Fiber post is the preferred type because it 
has a modulus of elasticity similar to  dentin.

Case Presentation:

there was s metal post in the root canal, and  radioluscent   area under the composite resin 

-
ration using composite resin jacket crown since bleaching only will not result in satisfaction 
improvement  to overcome the discoloration happened.

Discussion:

root canal treatment.

Keywords: 



112

O
ra

l P
re

se
nt

at
io

n

O-10007

Objective:
acid) through dentinal tubules in root external resorption models.

Materials and Methods: 30 single-rooted permanent mandibular premolars were collect-
ed and sectioned below the cementoenamel junction to obtain 10 mm root specimens. The 

-

-

Results and Discussion: -

Conclusion:

root external resorption models.

Keywords: 
                    root canal medicaments, external root resorption
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Objective: To compare the cyclic fatigue resistance and torsional resistance of EdgeTaper 
-

Materials and Methods:

-

fracture occurred. The torque at failure was recorded. Both experiments were conducted at  
-

Results and Discussion:

Conclusion:

Keywords: cyclic fatigue, edgetaper platiunm, protaper gold, torsional resistance

Acknowledgement: The authors deny any conflicts of interest related to this study
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interna�onal medical research center and na�onal guard health affairs, Riyadh, 
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Objective:
forecast the need for further anesthesia.

Materials and Methods:

endodontic diagnostic investigation. Investigation and clinical examination results were en-

Results and Discussion: -

percussion, palpation, response persistent after EPT, dental history, curved root canal, pain 
persistent after a cold test, and pain severity during a cold test—were important. In logistic 

Conclusion: The trained machine learning models can predict if further anesthetic will be 

Keywords: machine learning, supplement anesthesia, feature importance,  
                   test model, train model.
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Objective:

protocols and the use of antioxidants on the shear bond strength of composite resin resto-
rations to enamel following extra-coronal bleaching.

Materials and Methods: This study used 30 premolars, randomly divided four groups 
-

chitosan nanoparticles. Thermocycling was carried out, and the shear bond strength was 

Results and Discussion: The application of chitosan nanoparticles to bleached enamel 
and then restored it with composite resulted in greater shear bond strength than the group 

-

nanoparticles produced the same shear bond strength of composite restorations to enamel 
after extra-coronal bleaching treatment as the other groups, except for the group in which 
composite restoration was performed immediately after bleaching. It is because chitosan 
has antioxidant capability and remineralization action by preventing enamel demineraliza-
tion.

Keywords: antioxidant, chitosan nanoparticle, shear bond strength, extra-coronal bleaching

Acknowledgement: Faculty of Den�stry Universitas Gadjah Mada

Funding: Universitas Gadjah Mada, Faculty of Den�stry Grant number 
3276/UN1/FKG/Set.KG1/ LT/2022
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Objective:

Materials and Methods: The research has received approval from the ethics committee.  
-

-

-

Results and Discussion: -

sodium ascorbate could made deeper penetration of sodium ascorbate into dentin so it can 

resin will be perfect  so that composite resin adhesion increases.

Keywords: bleaching, sodium ascorbate, surfactant, contact angle, shear bond strength,   
          composite resin

Funding: Faculty of Den�stry Gadjah Mada University
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Objective: One important stage of root canal treatment is root canal instrumentation. File 
design is an important role in root canal instrumentation. Each design determines how the 

-
nal shape and cyclic fatigue.

Materials and Methods: The three-dimensional tooth model was constructed from a mi-

-

Results and Discussion: -

-

Keywords: 

 

Funding: This research was supported by Faculty of Den�stry Universitas Gadjah Mada – 
Research Founda�on
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Objective: This investigation aims to ascertain how calcium hydroxide as intracanal medi-

Materials and Methods: Three wells measuring 6 mm in diameter were produced from 

albicans. Each well was incorporated with 0.1 ml of medication paste of calcium hydroxide 
mixed with solvents of chitosan nanoparticles, glycerin, and distilled water and subjected 

Results and Discussion: -

Conclusions: -
-

ness against C. albicans.

Keywords: Intracanal medicament, Enterococcus faecalis, Candida albicans, 
                    calcium hydroxide, chitosan nanoparticles

 Acknowledgement: This work was supported by Universitas Gadjah Mada, Indonesia
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Objective: In dental education, an environment that allows for the acquisition of both accu-
-

grasping the root canal morphology in three dimensions. This study examines the operabil-
-

phology, using a new and accurate method for measuring root canal length quickly.

Materials and Methods: Dental models with different root canal morphologies were 

-

Kanagawa Dental University Hospital.

Results and Discussion: There was no significant difference in measurement values 
-

nal morphologies. This suggests the usefulness of a new root canal length measurement 
method using three-dimensional spatial representation, even for models with multiple 

Keywords: 
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Introduction:
-

formed for the teeth, the risk of maxillary sinus perforation increases since the root apex of 

Case Presentation:

of bony healing even after 6 months. Interestingly, the cone-beam computed tomographic 

patient’s symptoms were absent. Furthermore, the CBCT images showed that complete 
bony healing around the roots occurred and the mucosal edema had resolved with the 

Discussion: -

to determine the treatment options. Furthermore, clinicians should bear in mind that the 

Keywords: 
                   dental operating microscope, mineral trioxide aggregate

Funding: This research was supported by a grant of the Korea Medical Device Development 
Fund grant funded by the Korea government (the Ministry of Science and ICT, the 
Ministry of Trade, Industry and Energy, the Ministry of Health & Welfare, Republic 
of Korea, the Ministry of Food and Drug Safety) 
(Project Number: KMDF_PR_20200901_0045, NTIS Number: 1711138014)
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Introduction: The aim of this case presentation is to discuss the application and the pros 
and cons of digital dentistry in non-surgical endodontic treatments, so as to underline the 

Case Presentation: -

Pre-operative planning and synchronized drill-guiding devices utilizing the X-guide dynamic 
-

tic treatment procedures were well performed, and no symptoms and signs occurred in fol-
low-up periods.

Discussion: Digital dentistry has become a developing trend in modern dentistry. It is 
widely applied in the field of the implant surgery, orthodontic treatment, prosthetic fabri-

or endodontic specialists. 

Conclusions: Digital dentistry of X-guide dynamic navigation system has great potential in 
progress in non-surgical endodontic treatment.

Keywords: 
                   cone beam computed tomography
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Introduction: Endodontic surgery will usually be considered if the teeth still have symp-
toms or lesions after non-surgical endodontic treatment. However, there are always 
challenging issues in management of posterior teeth. Due to various reasons, such as 
limitation of the view, the thickness of the cortical plate, and the presence of important ana-

endodontic surgery in posterior teeth. Therefore, application of surgical guide in traditional 

risk of damaging important anatomical structures, and also pursue the goal of minimally in-
vasive treatment.

Case Presentation:

and discomfort after three months following up. Thus, cone beam computed tomogra-

mental nerve.

Discussion: The image of CBCT and intraoral scan model were used to design a surgical 

Keywords: apicoectomy, guided surgery, surgical endodontic treatment, 
                   guided endodontics, surgical template, digital guide
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Introduction: Treatment of aberrant root canal system was always challenging. Due to 

lot more helpful information than 2D images. This case report presented two rare cases: 

complexity morphology of these cases, CBCT was a powerful tool for the whole treatment 
sequences.

Case Presentation:
-
-

with warm gutta-percha vertical compaction technique.

Discussion: CBCT is an useful and powerful tool for diagnosis and treatment when deal-
ing with root canal morphology with complexity.

Keywords: CBCT aided endodontics, complicated molar morphology
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Introduction: Periapical surgical procedures, which involve opening a bone window, re-
moving infected root tips and granulation tissue, or enucleating cysts, often result in de-
struction of the alveolar bone, specifically the buccal cortical plate and sponge bone. In 
cases where the alveolar bone defect is extensive, guided bone regeneration procedures 
are necessary. If the alveolar bone defect area is too large, it is necessary to perform guid-
ed bone regeneration procedure.

Case Presentation: To prevent collapse of the gingiva in the surgical area and hinder the 
formation of new bone, bone grafts and regenerative membranes will be utilized. These 

Periapical surgery was then performed. The infected root tip and cyst are removed during 
-

months.

Discussion:
membrane in the guided bone regeneration procedure after periapical surgery from these 
cases studies.

Keywords: periapical surgery, absorbable hemostatic gelatin sponges, 
                   guided bone regeneration, CBCT

Funding: Na�onal Science and Technology Council Financial Support: 111-2314-B-567 -001
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Introduction: Fusion occurs due to the union of two or more separately developing tooth 
buds at dentinal level, the degree of fusion depends on the stage of tooth development. 

-
cess to the canals.

Case Presentation:
endodontic retreatment due to the suspicion of missing canals of the tooth. The clinical 
examination showed a upper right molar with wide clinical crown, without any tenderness 

a fusion tooth of upper right second and third molar in crown portion. Treatment plan was 
discussed with patient, and he decided to undergo root canal retreatment under dental op-
erative microscope examination. Before root canal treatment started, cone-beam comput-
ed tomography was performed and showed 6 canals of this tooth in which 3 canals without 

-

sodium hypochlorite, calcium hydroxide dressing was used. In the next appointment, root 

clinical symptom and sign in the next appointment, and composite resin as a permanent 
restoration.

Discussion: Fused tooth may showed complex pulp chamber and root canal system anat-
omy. CBCT can provide additional information before root canal treatment and is used to 

Keywords: fusion, cone-beam computed tomography
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Objective: -

human cementoblasts remain unclear. The purpose of this study was to analyze the cyto-
-

ferentiation of human cementoblasts.

Materials and Methods:

-

Results and Discussion:

-
-

terial in root canal treatment to regain cementum and bone formation.

Keywords: 
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Objective: -
alent, applications such as interpreting X-ray images, analyzing intraoral photographs, 
and segmenting oral scan models. This article demonstrates a deep learning algorithm 

-

Materials and Methods: -
er dental restorations, no implants, and relatively intact dental morphology. These CBCT 
scans were manually annotated and classified  the following tissue categories: alveolar 

-

Results and Discussion:
-

culty of auto-segmenting root canals is higher than in other tissues, which may be attribut-
ed to the limited resolution of CBCT scans and the complexity of root canal morphology. If 
CBCT scans can be automatically converted  segmented tissue images, it would enable 

applications in digital dentistry treatments.

Keywords: 

Funding: This study is sponsored by the Na�onal Science and Technology Council, Taiwan, 
R.O.C. under Grant no. NSTC 111-2314-B-037-019 and Kaohsiung Medical Univer-
sity Memorial Hospital, Taiwan, R.O.C. under Grant no. KMUH111-1R70
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Introduction:
-

Case Presentation:

canals. The tooth presented vertically enlarged pulp chamber and narrow root canals ra-
-

by scanning, virtual modeling by image processing, and manufacturing by 3D printing. The 

lingual surface of the fused buccal roots and the thin connecting isthmi are prone to perfo-
-

odontically treated tooth showed no periapical lesion with no clinical signs and symptoms.

Discussion: This case report highlights the usefulness of 3D printed physical tooth model 
to aid clinical diagnosis and management of challenging anatomical variations.

Keywords: 
         3D printing
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Introduction: -
-

sive view of the pulp chamber, root canals, and in detecting the periapical lesion. Because 
-

decompression procedures, highlighting its advantages in addressing common challenges 
encountered during the operation.

Case Presentation:
-
-

ment indicated that tooth 11 was previously treated, while pulp vitality tests of teeth 12 and 
13 were normal. Treatment plan was made to perform a decompression procedure, incor-

consisted of a markerless tracking device, which provided a guidance by overlaying digital 
information on real jaw. During decompression procedures, the operator can locate the 

-

Discussion: -
rately determining the incision site and locating the precise position of the lesion.

Keywords: 

Funding: This work was supported by the Central Taiwan Science Park Bureau, Na�onal 
Science and Technology Council [grant numbers 111A04, 2022]
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Objective:

Materials and Methods: T Bovine mandible anterior teeth were used for this study. Teeth 
were cut horizontally at the cervical region, then the root was split  halves in the tooth axis 
direction. The method for measuring the tensile bond strength test at the root canal dentine 

-
-

Results and Discussion: The results showed that the most highly adhesive group was 

strength. Therefore, the results of this study suggested that the dentin surface after root 

of resin cement for making an abutment

Keywords: 
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Introduction: -
plicate trauma types, especially when the extra oral time is prolonged to more than one 

attachment and to establish a normal periodontal ligament space. Ideally, the avulsed tooth 
should be conserved in acceptable transport solution and be re-planted within one hour. 
However, this criterion is often compromised in clinical practice.

Case Presentation:
avulsion caused by dental trauma. The patient came with the tooth covered with tissue and 

-
ation. Following non-surgical endodontic treatment was performed, and the tooth was then 

Discussion:
in delay replantation of avulsed tooth and will eventually lead to tooth loss. This pro-
cedure is still a good alternative option. Because these events will happen slowly with 
no loss of the alveolar ridge height, which is important for future prosthesis planning. 

Keywords: avulsion, replantation, extra-oral dry time
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Introduction:
-

yond the root apex, it can cause chemical burns, tissue irritation, and damage to nerves 

compromised root structure and vulnerability of the tooth.

Case Presentation: -
derwent root canal treatment. During the treatment procedure, the patient experienced 
sudden pain and the canal became moist. Following local anesthesia administration, the 

necrotic zone over the vestibular area of the tooth and palpation pain were observed. The 

was performed. Follow-up examinations revealed gradual and satisfactory healing.

Discussion:

and promote successful healing.

Keywords: complication, endodontics, extrusion, irrigant, sodium hypochlorite, 
          dental trauma
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Introduction: Violation of the biological width due to dental trauma frequently appears in 
clinical practice. There are three treatment options for securing the biological width and 

case report, surgical extrusion was performed in a case of crown-root fracture and periapi-
cal lesion requiring crown extension.

Case Presentation:
-
-

-

 
-

nosed as symptomatic apical periodontitis. Because the tooth had a long post that was dif-

process is the same as case 1.

Discussion:
treatment is required due to apical disease. In conclusion, surgical extrusion can be a good 
option when crown extension is needed with severely damaged crown due to trauma and 
with apical disease.

Keywords: surgical extrusion, biologic width, dental trauma
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Introduction: Intentional replantation is the act of deliberate removal of a tooth from its 
socket, following by examination, diagnosis, endodontic manipulation and repair then re-
turning the tooth to its original socket.

Case Presentation:

persisted. Then she was referred to our hospital for further evaluation and treatment. For 

-

Finally, tooth replantation and stabilization along with post operative instruction was given 

function. The tooth condition is maintained well for the subsequent periodic three years fol-

restoration margin decay in addition to subgingival caries. However, patient rejected the 
tooth extraction treatment option. In 2020, 28 years follow-up, tooth 36 was noted with re-
tained root in site.

Discussion: This case report demonstrates intentional replantation can be considered an 
alternative treatment option for the tooth with persistent clinical symptoms that cannot be 
resolved by conventional root canal treatment.

Keywords: 
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Introduction:  Iatrogenic complications may jeopardize the prognosis of endodontic treat-
ment and require meticulous management to obtain favorable outcome. This report aims to 
present endodontic retreatment of a case with complex, multiple iatrogenic complications.

Case Presentation:

-
-

-

radiolucency had been resolved around the palatal root apex, but remained at the furcal 
-

almost complete reduction of periapical and furcal radiolucency.

Discussion:
treated following one-by-one management of each complication with best predictable mi-
croendodontic techniques aided with CBCT.

Keywords: CBCT, endodontic microsurgery, multiple iatrogenic complications, 
          non-surgical endodontic retreatment
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Introduction: Paramolar is a supernumerary tooth located buccally or lingually to the mo-

and a supernumaerary tooth, the variation in crown morphology occurs, the root and pulp 
anatomy may be also altered.

Case Presentation: This case report discusses the endodontic retreatment of a left max-
-

fused C-shaped buccal root with C-shaped canal system and an independent palatal root 
-

operating microscope and the aid of ultrasonic instruments. The periradicular lesion de-

Discussion: -

modern operating microscope and ultrasonic instruments, the successful nonsurgical end-
odontic retreatment was carried out thereafter. Tooth preservation through endodontic re-
treatment has priority over tooth extraction even if there is such a complex tooth and pulp 
anatomy.

Keywords: paramolar, paramolar tubercle, cone-beam computed tomography, 
          nonsurgical endodontic retreatment
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Introduction: -
lial sheath diaphragm to invaginate at the proper horizontal level.

Case Presentation:
first molar. The periapical film of the tooth showed that narrow and elongated body and 
pulp chamber with apical displacement and short roots which were corresponded to the 
feature of taurodontism. In addition, the CBCT revealed that there are four narrow root ca-
nals with sudden curve on apical third of the canal. Considering the complexity of the root 

files, and filled utilizing the hydraulic condensation technique with BioC sealer and gut-
ta-percha.

Discussion: In this case, the severity of the tooth was classified as mesotaurodont ac-

we met while endodontic treatment was a lot more complicated than estimated. The previ-

the length of the tooth body and root, may have underestimated its severity. Therefore, we 
conclude that further case reports utilizing CBCT as a reference are needed to develop a 

Keywords: taurodontism, root canal treatment, cone beam computed tomography
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Introduction:

pathosis untouched.

Case Presentation: This case report presents selective root canal retreatment cases 

-

swelling of gingiva subsided and the symptom has disappeared. In the second case, radio-
-

and DB root apex has disappeared.

Discussion: -
cess cavity, preserving tooth structure, and reduced likelihood for iatrogenic errors. On the 

-

Keywords: selective root canal treatment, selective endodontic treatment
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Objective: The purpose of this study was to analyze the pathology of pulpitis and periapi-
cal periodontitis in rheumatoid arthritis model mice, and to clarify the pathology after dental 
pulp infection in autoimmune diseases.

Materials and Methods:
-

Results and Discussion: In the experimental group, inflammatory cell infiltration was 

-

-
served in the pulp tissue of the experimental group than in the control group.

Conclusions: The results of this study showed that the experimental group had a wider 

the control group, indicating that the development of pulp infection was remarkable. The 

Keywords: rheumatoid arthritis, pulpitis, periapical periodontitis, odontoblast, apoptosis
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Objective: The purpose of this study was analysis the histological feature of pulpitis and 
-

plex type.

Materials and Methods:
 

Results and Discussion:

-

-
pared to the control group at 28 days.

Conclusion: -
cal periodontal tissue.

Keywords: 
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Introduction:
which in histopathological sections appear as narrow, elongated tissue clefts. The pres-
ence of cholesterol crystals may be an etiological problems that lead to persistent apical 
periodontitis after root canal treatment.

Case Presentation: This paper reports a maxillary lateral incisor with persistent apical 
periodontitis after root canal treatment. There is no obvious change of apical radiolucency 
after six months follow-up . Under physical examination, patient felt palpation pain over the 

-

follow-up, the radiolucency become smaller and lamina dura could be detected on periapi-
cal radiographs.

Discussion: In this case report, apical surgery successfully treated persistent apical peri-
odontitis. The macrophages and giant cells that accumulate around cholesterol crystals 
are unable to degrade the crystalline cholesterol. Extraradicular factors such as cholesterol 
crystals , foreign body or other problems, can only be resolved through apical surgery.

Keywords: endodontic failure, cholesterol crystals, persistent apical periodontitis, 
          apical surgery
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Introduction:
-

most common isolated species in human actinomycosis.

Case Presentation: This article reports a case of extra-radicular actinomycosis that 

-
ed, and a sinus tract was noted. The lesion was surgically removed, and actinomycosis 

and sinus tract was no longer existed.

Discussion:

extra-radicular, so they can perpetuate even after proper root canal treatment. Because 
they are inaccessible to endodontic disinfection procedures, these microorganisms may be 
a factor in the failure of root canal therapy. In this case report, apical surgery successfully 
treated persistent apical periodontitis.

Keywords: actinomycosis, apicoectomy, apical periodontitis
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Introduction:
displays the features of the ciliated pseudostratified columnar epithelium. Prevalence of 
respiratory epithelium-lined cysts among dental cysts has been shown to range from less 

Case Presentation: -
or area for years. Tooth 26 was diagnosed as previously treated and acute apical abscess. 
CBCT revealed a large low-density lesion protrudes in the maxillary sinus and extended  

-
apical surgery. Conservative microsurgical approach with ive curettage. The histological 

CBCT showed a periapical low-density area involving the distal root. Periapical microsur-
gery using dynamic navigation was performed. Due to intact buccal bone, piezotomy to 
perform the “bone window technique”. The histological analysis showed focal respiratory 

Discussion: Possibilities that the cystic cavity by partially or totally lined by respiratory ep-
ithelium may be migration of cells from the maxillary sinuses or from nasal cavity, metapla-

Keywords: radicular cyst, respiratory epithelium, metaplasia, piezoelectric surgery
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Introduction: At present, most scholars agree that Trauma From Occlusion (TFO) is a fac-
tor in the deterioration of periodontitis. In contrast, the relationship between excessive oc-

Case Presentation:
apical lesion and evidence of chronic occlusal trauma. The tooth was splinted and routine 

lesion, a sinus tract reappeared nine months post root canal treatment. Following consul-

Discussion: When apical periodontitis and occlusal trauma are present at the same time, 
-

Keywords: occlusal trauma, sinus tract, apical periodontitis

Zhen-Yi Yang, Wei-Mei Harn*
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Introduction: Oehler’s type IIIa dens invaginatus is that the invagination extends through 
the root and communicates laterally with the periodontal ligament space through a pseu-

-
cal root canal treatment.

Case Presentation: This case report describes management of maxillary lateral incisor 

main root canal were separated, and there was a large undercut at the apical part of the 
main canal. Two access cavities were prepared for each root canal and the working length 
was determined with an electronic apex locator. The undercut area was shaped with bent 

-
cha cone and calcium silicate-based sealer using sealer-based obturation technique. The 

of follow-up, the patient was asymptomatic and the apical radiolucency was resolved.

Discussion: -
omy. In these cases, it is important to understand anatomic structure using CBCT for suc-
cessful endodontic treatment. In this case, conventional root canal preparation is limited 
because it is not a common root canal morphology that narrows toward the apex. Complex 
anatomic variation is successfully managed with special devices, materials, and tech-
niques.

Keywords: cone-beam computed tomography, dens invaginatus, root canal treatment, 
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Introduction: Dens invaginatus, depending on the degree of invagination and pulp vitality, 
-

vaginatus associated with peri-invagination periodontitis in a permanent maxillary canine.

Case Presentation: -
bial gingiva of the maxillary canine. On periapical radiograph and cone-beam computed 
tomographic imaging, Oehler’s type IIIa dens invaginatus was shown with peri-invagination 

maxillary canine as peri-invagination periodontitis with vital pulp. By treating only invaginat-

apex locator, the invaginated root canal was cleaned and shaped using ultrasonic irrigation 
-

eral times and after 6 months, sinus tract disappeared and the lesion was shown to heal by 
-

operative recall, the tooth was asymptomatic, and on radiographic examination, there was 

Discussion: Proper diagnosis and understanding of the complex anatomy with CBCT can 

invaginated root canal are important for healing while preserving the pulp vitality of the 
main root canal.

Keywords: dens invaginatus, mineral trioxide aggregate, pulp vitality, periapical healing
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Introduction: Dens invaginatus is an uncommon developmental anomaly, especially rare 

the invagination, the spatial relationship with the pulp chamber, but also the vitality of the 
pulp.

Case Presentation:
left mandibular central incisors for the past month. Both periapical radiographs and cone-

However, the tooth still responded to the pulp vitality test. Therefore, only the pseudo canal 
-

complete healing of the periapical tissue.

Discussion:
mandibular incisor with periapical lesions, but the tooth did not lose pulp vitality. It is neces-
sary to consider whether the pseudo and root canal need simultaneous treatment clinically. 
This case demonstrates that proper diagnosis, thorough understanding of the morphology 
of dens invaginatus, and complete debridement while avoiding unnecessary damage to the 
pulp chamber can reduce treatment complexity and achieve favorable outcomes.

Keywords: dens invaginatus, mandibular central incisor, cone-beam computed 
          tomography, pseudo canal, immature tooth, bioceramic sealer
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Introduction: Fusion is an uncommon anomaly of teeth that is joined together at dentinal 
level presenting one single large tooth structure and having separate or joined pulp cham-

-

-
sive procedure.

Case Presentation:

canal treatment for a month at a local dental clinic. There was discomfort upon palpation 

of the crown with normal tooth count was observed but periapical radiographs revealed 

radiolucency. Under local anesthesia, palatal gingivectomy was performed to expose the 
crown of the supernumerary tooth and access opening was carried out under dental oper-

canal was obturated using sealer based obturation technique with a calcium silicate-based 

of periapical radiolucency without any symptom.

Discussion: -
tional nonsurgical endodontic treatment

Keywords: 
         non-surgical endodontic treatment
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Introduction:
body of the tooth is enlarged, and the roots are reduced in size; results in taurodont teeth 
with large pulp chambers and apically positioned furcations. The underlying mechanism of 
taurodontism is the failure or late invagination of Hertwig’s epithelial root sheath that is as-
sociated with genetic mutations. The prevalence in the general population reportedly rang-

classified as hypotaurodontism, mesotaurodontism, and hypertaurodontism according to 
-

dont tooth becomes nonvital, in which case it becomes a challenging endodontic problem.

Case Presentation: This case report presented a mandibular molar with hypertaurodon-

and discomfort over his right back teeth region for 2 weeks. Clinical examination showed 
right mandibular second molar with negative response to pulp sensitivity test. On radio-
graphic imaging, the molar was recognized as a taurodont tooth with an extensive perira-
dicular radiolucent lesion. Following endodontic treatment, canals were negotiated, irrigat-

Discussion: -
-

ation, instrumentation and obturation.

Keywords: radiographs, syndromes, taurodontism, endodontic therapy
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Introduction: The roots of the maxillary second molar are generally grouped closer to-
-

-
ed root canal system as a result of canal merging. The aim of this report is to describe the 
nonsurgical endodontic treatment of a maxillary second molar with fused roots and special 
canal anatomy.

Case Presentation:
teeth follow-up after an incomplete endodontic treatment that was performed years ago. 

apical diagnosis are previously treated with asymptomatic apical periodontitis. Four canals 

-
mography.

Discussion:

molar is vital for dentists to minimize the risk of failing to identify and treat all root canals, 
which can result in unsuccessful root canal treatment.

Keywords: maxillary second molar, root canal treatment, cone-beam computed 
          tomography, fused root
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Introduction: Tzj yi lu et al. reported that the cross section of the mandibular premolars, 

-
-

root canal.

Case Presentation:

presence of division of the main canal  more than one canal at the middle root level. Con-
ventional nonsurgical endodontic treatment was performed. Using a dental microscope, 

-
atic, and radiographs showed progressive repair of the lesion.

Discussion: -
croscopic aid, and using an auxiliary device such as PUI could help successfully complete 
endodontic treatment of C-shaped mandibular premolars.

Keywords: 
          dental operating microscope
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Introduction: -

promote continued root development, providing a unique management approach. Further-
-

ic pulp and apical periodontitis.

Case Presentation: The case report discusses the treatment outcomes of two patients 
-

vealed that the root development of all teeth was almost complete. Complete chemome-
chanical debridement was performed during treatment visits, and the canals were dressed 

-

the treated teeth responded positively to cold and electric pulp tests.

Discussion: It appears that regenerative endodontic treatment may be a viable option for 
mature teeth that exhibit periapical radiolucency.

Keywords: apical periodontitis, mature tooth, necrotic tooth, pulp revascularization, 
           regenerative endodontic treatment
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Introduction: -

the root apex, fewer literatures have comprehensive investigation in it’s composition. In 

applied to have a better understanding.

Case Presentation:

radiolucent lesion and immature root apex were noted. Pulp necrosis and chronic apical 
-

cedure was performed under patient’s mother agreement, and gumboil healed after treat-
ment. During follow-up period, periapical radiolucent lesion showed completely healed 
along with continued root formation in 6 months recall. However, the tooth was extracted 
due to orthodontic consideration. Under observation around the root apex by surgical oper-
ative microscope, we found that there was newborn hard tissue with homogeneous surface 
texture and similar consistency to dentin. The tooth was sent for nano-CT analysis, and the 
serial images in axial slices showed that the newborn hard tissue had similar radiopacity to 

the newborn hard tissue were cementum and bone tissue.

Discussion: In this case report, we found that the newborn hard tissue formation after 
-

age showed limitation for the newborn hard tissue analysis.

Keywords: apexogenesis, nano-computed tomography
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Introduction:
is a relatively uncommon, insidious and often aggressive form of external tooth resorption. 

-

Case Presentation: -
ized gingival growth and pinkish appearance of maxillary right central incisor. The pa-

-
diograph revealed an irregular radiolucency at the cementoenamel junction extending 

female patient was referred because of a cervical and periapical radiolucent lesion in 
-
 

-

Discussion:

case ion and sequential excution could lead to the successful treatment and long-term re-
tention of the teeth.

Keywords: Invasive cervical resorption, cervical external resorption, 
          glass ionomer cements
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Introduction: The primary goal of endodontic therapy is to eliminate root canal infection 
and resolve apical periodontitis. However, a complex clinical scenario is an immature per-
manent molar with varying root formation in both roots. This report describes a personal-
ized endodontic treatment for an immature molar, using regenerative endodontic proce-

Case presentation:

the D canal preserving only the apical portion. Bleeding in D canal was induced by lacera-
tion of both apical papilla and remaining apical pulp tissue. Biodentine was placed on top 

radiograph showed complete healing of the periapical lesion and D root wall thickening 
with apical closure.

Discussion: -
-

vidual roots may be conservative with favorable outcome.

Keywords: immature permanent teeth, regenerative endodontic procedures, 
          non-surgical root canal treatment
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Introduction: The aim of this report was to reexamine current treatment protocol for re-
fractory apical periodontitis immature roots.

Case Presentation: -
cal gingiva. History showed that tooth 11 had been avulsed and replanted without any fol-
low-up when he was 8 years old. The sinus tract persisted after endodontic treatment by 

-
aminations, the diagnosis of previously treated with chronic apical abscess was made on 

by 6 weeks of triple antibiotics dressing. However, the subsequent regenerative endodontic 

-
agnosis of acute apical abscess was made. Only tooth 12 underwent apicoectomy with 

tooth 12 remained complete healed.

Discussion: This case reminds us the importance of proper management after dental trau-
ma and refractory apical periodontitis in immature roots may require treatment approach 
distinct from current protocol.

Keywords: immature root formation, refractory apical periodontitis, regenerative 
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Introduction: Internal resorption in pulpal space is the destruction of intra-radicular den-
tine, it rarely happened and is usually noted accidently during radiographic exanimation. 
Common etiology includes dental trauma, orthodontic treatment, and periodontal surgery. 
Conventional nonsurgical endodontic treatment was usually performed to control the pro-
gression of resorption.

Case Presentation: This paper reports an upper right central incisor with internal re-
sorption over pulp chamber which was noted for pink color over crown during orthodontic 

-
-

appliance removal, conventional nonsurgical endodontic treatment was performed under 
microscope, soft tissue in lesion was collected for pathological examination, full pulpotomy 
was performed, remaining pulp status was carefully evaluated and hemostasis was easily 

-

12 months follow-up, patient was symptom-free and responded normally to vitality test, and 
radiographic image showed intact periodontal ligament and lamina dura.

Discussion: In this case, vital pulp therapy was performed for an internal resorption re-
stricted in chamber but not invade  root canal space, with good treatment outcome after 
one-year observation, showed that vital pulp therapy is a reasonable treatment option with 
preservation for pulp vitality.

Keywords: internal resorption, vital pulp therapy
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Introduction: Immature permanent teeth can be treated with vital pulp therapy, regenera-

Case Presentation: -
cording to clinical examination, the tooth was free of symptoms but negative to cold test. 

-

-
cation in DB root and a conventional nonsurgical root canal treatment in mesiobuccal root 
were performed. In fourth-month recall, the treatment outcome seems to be pleasing.

Discussion: -
uration stages of immature roots of multi-rooted molar.

Keywords: 
          nonsurgical root canal treatment
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Introduction: -
complete root apex formation. Dental caries and traumatic injuries are common problems 

manage immature permanent teeth with necrotic pulp. 

Case Presentation:
Extraoral examination showed no facial swelling or asymmetry. Intraoral examination 

-

hypochlorite was used for disinfection. Calcium hydroxide dressed as inter-appointment 
-
-
-

ment and follow-up periods, root apex was developed. The periodontal health status was 

Discussion:
-

age but also the clinical examination.

Keywords: 
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1

Introduction: This report describes two cases of immature permanent molars treated with 
-
-

tion for apical closure of immature roots will be demonstrated. 

Case Presentation:

and she was referred because of the immature root development. The radiograph showed 
-

out vital tissue in coronal third of canals was noted. Under dental operating microscope, 

-
cal radiolucency.

Discussion: Purposes of endodontic treatments for immature permanent tooth included 
continuous root development and apical closure. Our case report showed favorable three-
year follow- up outcome by adopting different treatment modalities depending on pulpal 
status of individual canal in multi-rooted teeth.

Keywords: 



161

Po
st

er
 P

re
se

nt
at

io
n

P-00043

1

2

Introduction: Preserving pulp tissue aids in maintaining physioclogical and defensive 
function of tooth. For multirooted teeth which necessitates endodontic treatment, combina-
tion of vital pulp therapy and non-surgical endodontic treatment can be an alternative ap-
proaches when it is indicated.

Case Presentation:
right second molar and visited local dental clinic for treatment. Endodontic treatment was 
initiated by the local dentist but she was suggested to come to our department for further 

-

-
der microscope and direct observation of distal canal pulp tissue condition, soon achieved 

Periapical film showed periapical lesion healing and increasing of distal root canal wall 
thickness.

Discussion: In this case report, combination of vital pulp therapy and non-surgical end-

Keywords: immature root formation, vital pulp therapy, permanent mandibular molar,  
          previously initiated therapy, apical periodontitis

1
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Objective:

less ethical challenges than other stem cell-based approaches, are being explored for the 
regeneration of pulp-dentin complex. The purpose of this study is to reprogram human 

-
thelial and epithelial cells for cell transplantation.

Materials and Methods:

-

Results and Discussion:
-
-

tures typical of endothelial cells, consistent with the expression of endothelial cell markers. 
-

lial cells, consistent with the expression of epithelial cell markers. Further in vivo study is 

Keywords: 

Funding: This work was supported by the Na�onal Research Founda�on of Korea (NRF) 
grant funded by the Korea government (MSIT) 
(NRF-2021R1A2C2011049 and NRF-2022R1I1A1A01069865)
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Objective: -
generation despite its current limitation. The biocompatibility of endodontic-related bioma-
terials is critical in securing the oral microenvironment and supporting pulp tissue regener-
ation.

Materials and Methods: In this study, we fabricated 3D cell spheres using human dental 
-

bioink.

Results and Discussion: The results of nuclear magnetic resonance and Fourier-trans-
form infrared spectroscopy demonstrated the successful fabrication of gelatin-based bio-

number of covalent bonds led to an increase in mechanical behaviors and decreased deg-

-

and taken together, were able to improve odontogenic-related markers expression, such 
-

a platform for future clinical applications and use in dentin regeneration.

Keywords: 

Funding: MOST 111-2314-B-040-016
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Objective: The purpose of this study was to form a homogeneous layer of poor crystalized 
-

generation.

Materials and Methods: The precipitation method was used to directly form CaP on the 
2HPO

2 concentration on the morphology, composition, crys-
-

tionally, root fragment samples were utilized to examine the deposition behaviors of CaPs 
on the canal wall.

Results and Discussion: Complete coverage of CaP deposition on the canal wall could 

CaPs products consisted predominantly of amorphous or poor crystalline structures, with 
2 increased, the CaPs 

became more crystallized. In the root fragment samples, full coverage of CaPs deposition 
was observed when the irrigation needle placed in the middle third of the canal.

Conclusion: 2 and placing the needle at the middle third of canal for 

the biomineralization of dental stem cells in pulp regeneration.

Keywords: amorphous, calcium phosphate, dentinogenesis, pulp regeneration, root canal

Funding: This study was supported by Ministry of Science and Technology, Taiwan 
(MOST 111-2314-B-002-115)
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Objective:Understand the distribution of stem cells in teeth with caries help to preserve 
stem cells and improve the success rate of regenerative therapy. The purpose of the study 

teeth.

Materials and Methods: The volunteers with scheduled extracted human molar were col-

The teeth were cut  slides from distal to mesial side in longitudinal direction and sent for 

coronal zone. The sum, location, and gene expression of stem cell was compared between 

Results and Discussion: Four carious teeth and four healthy teeth were included. The 

in caries group is stronger than control group, especially in coronal zone. There was no 

The study can provide the useful information in vital pulp therapy.

Keywords: dental pulp stem cell, caries

Funding: Supported by the fund of Chi Mei medical center (CLFHR10828)
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Introduction: Dens invaginatus (dens in dente) is a common form of developmental tooth 
malformation especially among patients of Asian descent. Dens Invaginatus result in a va-
riety of anatomical considerations making optimal root canal debridement less likely. With 

-

making cleaning and shaping much more reliable.

Case Presentation:
caused by a previously undiagnosed Type 1 dens invaginatus. Radiolucent lesion and ab-
errant chamber anatomy was identified on the radiographic image. A pre-op CBCT was 
taken for analysis of canal anatomy. Four separate open chamber access points were cho-

access points and canal obturated using warm vertical technique. Patient was asymptom-
atic at 1 month follow-up and apical lesion showed signs of healing.

Discussion: -
illary lateral incisor with type 1 dens invaginatus through multiple minimally invasive cham-
ber access points.

Keywords: 

Zhen-Yi Yang, Wei-Mei Harn*
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Introduction: Hypercementosis is also called cementum dysplasia which contains the ex-
cessive formation of tissue. Endodontic cases with hypercementosis are more challenging 
to estimate the working length radiographically.

Case Presentation:
dental clinic presented the abscess had appeared over her mandibular second molar buc-
cal side which lasted for six months without pain.In addition, the right mandibular third 
molar besides showed percussion pain and the radiolucency seems to be connected with 

-
cementosis showed radiopaque area involving the apical region of the roots. The pulpal 
diagnosis of the teeth is previously treated and the periapical diagnosis is asymptomatic 
apical periodontitis. The working length was determined using the electronic apex locator 

-
side. The radiolucency involved the mesial root has healing tendency but not fully healed.

Discussion: -
tosis because of the hardship in establishing a relationship between the external anatomy 
of the apical third. Chronic periapical infection is considered to be one of the most common 
local factors that may contribute to the development of hypercementosis.

Keywords: hypercementosis,mandibular second molar,root canal treatment
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Introduction:  Internal root resorption is characterized by destruction of intraradicular den-

treatment of choice to arrest the destructive process as vital pulp tissue is required for in-
ternal resorption to take place.

Case Presentation: The case report discusses the treatment outcomes of two patients 
who presented with internal root resorption in the apical area of the maxillary anterior teeth 
and apical periodontitis. Both patients had teeth that were negative on electric and cold 
pulp testing and tender to percussion, unlike other teeth in the quadrant. Preclinical radio-
graph showed clearly demarcated ballooning in the apical third of the root canal and peri-
radicular radiolucency. Length determination was performed electronically using electronic 

was placed as temporary dressing during treatment visits. The canals were obturated with 

were symptom-free, and there were no signs of mobility or pain in response to percussion, 
palpation, or biting. Furthermore, the periapical radiographs showed no signs of periapical 
pathosis.

Discussion: The cases presented here provide successful examples of treatment of inter-
nal root resorption in the apical area of the maxillary anterior tooth with thermoplasticized 
gutta-percha, both clinically and radiographically."

Keywords: internal root resorption, apical periodontitis, maxillary anterior tooth, 
          thermoplasticized gutta-percha
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Introduction: -
-

cessful treatment requires accurate diagnosis and an appropriate treatment plan for both 
root canal and surrounding periodontal tissues.

Case Presentation:
a period. Clinical examination showed a 13 mm periodontal pocket between tooth 36 and 

-
-
-

radiographically showed healing of the periradicular lesion and external root resorption.

Discussion: The present case demonstrates that, even with the presence of an endodon-
tic-periodontal lesion and root perforation, satisfactory results can be achieved by conven-

-
nosis.

Keywords: endodontic-periodontal lesion, resorption, perforation
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Introduction: Orthodontic miniscrews are widely used in orthodontics to improve anchor-
age. But there are possibilities of potential complications damaging periodontal ligament 
and root surface during ion. In some cases, irreversible damage may occur, resulting in ex-
ternal root resorption and pulpal necrosis, which requires non-surgical/surgical endodontic 
intervention.

Case Presentation: This paper reports a case where an orthodontic miniscrew inadver-

month later, the patient complained of a spontaneous pain in the maxillary left molar re-
gion. Intraoral sinus tract could be detected at the site where the miniscrew was removed. 

-

-

cementogenesis for root repair, and the remaining canals were filled with gutta-percha. 

Discussion:
endodontic repair successfully treated root perforation caused by improper placement of 
miniscrew.

Keywords: orthodontic miniscrew, iatrogenic root perforation, external root resorption
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Chih-Chen Wei 1  ,Wei-Han Tseng 1, Jang-Jaer Lee 2 ,Yuan-Ling Lee 1

1  
2

*Email: yuanlinglee@ntu.edu.tw

Introduction:  Medication-related osteonecrosis of the jaw (MRONJ) may share similar 
symptoms with endodontic diseases, particularly during the early stages, which could lead 
to misdiagnosis.

Case Presentation: This paper reports a 65-year-old female patient with a history of 

injections. Three years ago, she had sequestrectomy for MRONJ caused by canine ex-
traction. Over the past 2 years, she has been receiving denosumab injections every 3 
months to manage bone and liver metastases from breast cancer. During a routine dental 
examination, an abscess with multiple sinus tracts was observed over the buccal gingiva of 
maxillary right posterior teeth, without bone exposure. The sinus tracts were traced to the 
root apex of the maxillary right second premolar using gutta-percha. Nonsurgical root canal 
treatment was attempted due to the absence of pulpal response in both premolars, but the 
abscess and sinus tracts did not resolve. Subsequent CBCT imaging showed typical signs 

stage III MRONJ. After a follow-up of 1 year, no remaining clinical symptoms was noted.

Discussion: In this case report, initial diagnosis was misled by the presence of sinus 
-

ment plan were able to be made. The correlation between endodontic-origin disease and 
MRONJ was still unclear. Clinicians should always keep in mind the possibility of MRONJ 
when treating patients with antiresorptive medication history.

Keywords: bisphosphonate, denosumab, zoledronic acid, osteonecrosis of the jaw, 
          pulp necrosis, sinus tract
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Introduction:
pressure to the mental and inferior alveolar nerve and as a result, paresthesia could be 
occurred. Endodontics-related paresthesia usually subsides by endodontic treatment, ex-
traction and/or antibiotics. This case report presents the management of paresthesia from 
periapical infections of mandibular teeth by nonsurgical root canal retreatment with or with-
out pharmacologic therapy.

Case Presentation:

-

periapical abscess-induced paresthesia and an endodontic retreatment was performed.  

with pharmacologic therapy was performed.

Discussion & Conclusion: The infection of the root canal system is essential for healing 
-

tion of infection. The duration and intensity of paresthesia would vary and, in some cases, 
pharmacologic therapy could be also used to treat and inhibit secondary infection.

Keywords: paresthesia, endodontic treatment, pharmacologic therapy



173

Po
st

er
 P

re
se

nt
at

io
n

P-00055

Introduction:  Extensive root resorption is a condition involving tooth structure loss, which 
can lead to dental pulp infection and even tooth loss.

Case Presentation: -
vical root resorption in the upper left central incisor. The tooth exhibited pulpal necrosis 

was planned due to the resorptive defect was partially exposed above the gum line. The 

with Ceraseal sealer and gutta-percha. The surgical procedure contained cavity prepara-
-
-

fort. The second case features a 28-year-old male patient with extensive root resorption in 
the upper left central incisor. The patient experienced occasional pain and swelling in the 
front teeth, aggravated by biting on a hard object. Clinical examination revealed percussion 
pain, a sinus tract, and extensive root resorption. The treatment plan consisted of root ca-

-
ported no discomfort during follow-up, and the tooth showed improved probing depth.

Discussion: These cases highlight the criticality of effectively managing extensive root 
resorption through the utilization of suitable materials, comprehensive disinfection, prompt 
surgical intervention, and consistent follow-up care.

Keywords: root resorption, surgical repair
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Introduction:

non-surgical retreatment may be the first choice. However, there were some limitations, 
such as iatrogenic accidents, irretrievable materials or complex root canal system, may 
interfere with the success of non-surgical retreatment. For these condition, endodontic mi-
crosurgery is one of the indispensable options to save the tooth.

Case Presentation: This paper reports three cases with persistent apical periodontitis 
that were previously endodontically treated, and they all had signs and symptoms. The 
periapical lesion sizes were all larger than 10mm in diameter, and some of them were 

consent to save the tooth, so we performed endodontic microsurgery with mineral trioxide 

were examined clinically and radiographically at intervals after surgery. The follow-up 
showed good bone healing, and there was an absence of signs and symptoms.

Discussion: The clinical decision-making for teeth with apical periodontitis was related 
with dentists’ specialty, work experience and tooth-related factors such as tooth position 
and size of apical lesion. In this case report, three cases are healing very well even though 

Keywords: endodontic microsurgery, persistent apical periodontitis



175

Po
st

er
 P

re
se

nt
at

io
n

P-00057

1 2

1

2

Introduction: -
tal practice, especially for those who are highly anxious to local anesthesia or dental pro-
cedures.

Case Presentation:
years old male with persistent apical lesion and sinus tract after non-surgical root canal 

-

healing 10 months after non-surgical root canal retreatment. Tracing sinus tract with gutta 

was cancelled because patient was unable to go through surgical procedure under local 
-

sion.

Discussion: This case report presents a surgical root canal treatment under target con-
-
-

ation of anesthesia team, the surgical operation went successfully. Patient tolerated the 
procedure comfortably and better patient satisfaction achieved.

Keywords: target controlled infusion, surgical root canal treatment
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Introduction: Cementum tear often leads to bone destruction around the root. In cases 

Case Presentation:
experienced a persistent buccal gingival abscess with a sinus tract after having tooth 36 
endodontic retreatment by an endodontic specialist. The cone-beam computed tomogra-

with complete loss of the buccal cortical plate, and suspected a cementum tear at lingual 
surface of the distal root. Therefore, apical surgery was performed after the completion of 

absorbable membranes was then performed to address the buccal bone dehiscence over 

and radiographic examination showed complete healed of periapical pathogen.

Discussion:
-

ed, a combination of surgical intervention may be required to achieve successful treatment.

Keywords: apical surgery, apico-marginal defect, buccal bone dehiscence, 
          cementum tear, guided tissue regeneration
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Introduction:  Cemental tear is characterized by the separation of the outer layers of den-
tal root. Cemental tears are usually asymptomatic and hard to notice until the appearance 
of bony destruction or clinical abscess.

Case Presentation:

tooth structure but negative response to EPT and cold test. There is a 8mm probing depth 

-

canal debridement. Cone-beam computed tomography was taken, and the image showed 

the absence of sinus tract, and 3 months follow up showed the healing tendency of bony 
destruction.

Discussion: Cemental tear is a rare but potentially condition that requires careful diagno-
sis. In cases where the tear occurs in the buccal surface of a necrotic tooth, its symptoms 
can mimic periapical periodontitis, apical abscess or even vertical root fracture, potentially 
leading to incomplete treatment plans.

Keywords: cemental tear, pulp necrosis, diagnosis, vertical root fracture,  
           localized periodontal destruction, apical surgery
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Introduction:
-

for replacing non-restorable teeth, and 3D printing technology has found applications in 

Case Presentation: This case report presented a 23 years-old female patient who re-

for restoring the missing tooth, we discussed and agreed upon the treatment plan of au-
totransplantation using the adjacent tooth 28. To reduce the extra-oral time, we utilized 
CBCT data and 3D printing technology to create a replica model of the donor tooth 28, 

we initiated endodontic treatment on the transplanted tooth and dressed the root canal with 

expressed satisfaction with the outcome, and radiographic examination demonstrated evi-
dence of periapical healing.

Discussion: This case demonstrates the successful use of autotransplantation to prevent 

Keywords: autotransplantation, CBCT, periapical osteoperiostitis, 3D printing, 
          oro-antral communication
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Introduction:
sometimes poses diagnostic and treatment challenges for dental and otorhinolaryngology 

and treatment response observation, is crucial for optimal outcomes.

Case Presentation:
-

tor for persistent right maxillary sinusitis suspected to be of odontogenic origin. Despite re-

an incompletely treated tooth 16 with a periapical radiolucent lesion and thickening of the 

-

-

-

Discussion: -
ning. Optimal treatment outcomes may necessitate considering multiple modalities and 
multidisciplinary cooperation.

Keywords: 
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Introduction:  Odontogenic sinusitis is a diagnosis sometimes missed by otolaryngolo-

if they were misdiagnosed.

Case Presentation: This case report presents a paranasal sinusitis caused by upper right 

nose was noted. Odontogenic sinusitis was suspected after head and neck computed to-
-

laryngologist, but the symptoms persisted. The patient then came to dental department for 

-
-

ment, symptoms of sinusitis relieved. However, foul smell from nose was still noted, so we 

was performed. The apical lesion size decreased and bony density increased with healing 
tendency was found at 9-months follow-up.

Discussion: This is a severe sinusitis case infecting right side maxillary sinus, nasal cav-
ity, ethmoid sinus, and frontal sinus. In this case report, endodontic treatment combined 
with sinus surgery is necessary for successful treatment. Odontogenic sinusitis could only 
be cured when the dental infected origin is eliminated, otherwise it may persist or often re-
cur.

Keywords: maxillary sinusitis of endodontic origin, maxillary sinusitis of dental origin
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Introduction:  Forced eruption of the subgingival decay allow the gingival tissue and at-
tachment apparatus coronal displacement to preserve the natural connective tissues and 
esthetic even gingival margin.

Case Presentation: In this presentation, we show cases with the simple designed forced 
eruption technique, to preserve root canal treated teeth even with a large apical radiolu-

zinc phosphate cement, anchor bar bonded to the adjacent teeth with composite resin . 
Controlled eruptive force were activated by elastic thread.

Discussion: -
terdisciplinary treatment of endodontic, periodontic, orthodontic, prosthodontic to obtain the 
excellent esthetic and periodontal healthy result.

Keywords: interdisciplinary treatment, forced eruption
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Introduction: -
dicular lesions, but if the treatment result is not good and surgical intervention is required. 
The relationship between the lesion, adjacent teeth and anatomical structure should be 
considered, and the possibility of postoperative complications should be evaluated. De-
compression may provide a conservative treatment option for large radicular lesions.

Case Presentation:
lesion on the mandibular right first and second molars which had been endodontically 

-
nal retreatment of mandibular right second molar was combined with a decompression 

of the periradicular tissues with intact periodontal ligament and lamina dura without clinical 

up.

Discussion: In this case report, non-surgical root canal therapy combined with decom-
pression successfully treated large radicular lesion. Decompression enables healing of 
large, persistent periradicular lesion after root canal treatment.

Keywords: decompression, periradicular lesion, non-surgical root canal treatment
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Objectives:

have potentially detrimental role in the pulpal/periodontal tissues. Butyric acid has been 

and progression of periodontitis. However, whether butyric acid induces inflammation in 
vascular endothelial cells, and its role in the pathogenesis of pulpal/periodontal infectious 
diseases is less studied.

Materials and Methods:

-
cence staining.

Results and Discussion:
-
-

the protein expression of IL-1, IL-1, IL-18, and COX-2 in vascular endothelial cells as re-
vealed by immunofluorescent staining. Conclusion: These results indicate that butyrate 

-

possibly contribute to the pathogenesis of periodontitis and pulpal/periapical diseases via 

Keywords: 
          pathogenic microorganisms, periodontitis

Funding: This study is supported by grants from Na�onal Science Council (NSC) & Chang 
Gung Memorial Hospital, Taiwan
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Objectives: The purpose of this study was to analyses the lateral canal detection of the 
-

tracted teeth.

Materials and Methods: This study was approved by the Kanagawa Dental University 
-

exact distance from the root apex. The analysis method was based on a comparison of 
the distance from the root apex hole to the lateral canal using micro-CT data and the dis-

 
Results and Discussion: In this study, the position and morphology of the lateral canal of 

-

lateral camel detection function is possible by observing the exact morphology and position 
-

tion of lateral camel and accurate location.

Keywords: lateral canal, electronic root canal length measurement device, micro-CT
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Objectives:
-

Materials and Methods:
-
-

-
odontal tissues, including cementum and PDL, at the site of PF.

Results and Discussion:

-

structures, and cementum-like structures, showing the increased expression of cemen-

-

for the repair of PF.

Keywords: 
          periodontal ligament, root perforation

Funding: 

 

This work was financially supported by Grants-in-Aid for Scien�fic Research 
(Project Nos. JP21K09876, JP21K09918, JP21K16994, JP22H03271, and 
JP22H03270) from the Japan Society for the Promo�on of Science 
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Objectives: This study aimed to evaluate the chemomechanical properties and biocom-

Materials and Methods:

and microhardness. Biocompatibility on human dental pulp cells was compared using 

-
sion of marker genes. For data analysis, one-way analysis of variance and Tukey’s post 

Results and Discussion:

increase according to time periods from 30min to 12hrs. ECPT showed the highest value 

-
clusion, the PPB showed clinically acceptable chemomechanical properties and favorable 
mineralization potential.

Keywords: premixed putty-type bioceramics, setting time, radiopacity, microhardness, 
         biocompatibility, mineralization potential
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Objectives: Due to the close proximity of diverse soft and mineralized tissues within dental 
structures, histological techniques have been a challenging part of dental research, such 

-

Materials and Methods: Twelve human teeth were extracted and prepared by creating 

-
-

ography of samples were recorded weekly to monitor demineralization progress. Finally, 
-

Results and Discussion: The preparation of artificial cavities and bilateral open ends 

good overview of the histological characteristics of pulp and dentin tissues. The faster de-

Keywords: 
          hematoxylin-eosin staining

Funding: This study was supported by Ministry of Science and Technology, Taiwan 
(MOST 111-2314-B-002-115)
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Introduction: For patients evaluating or undergoing orthodontic treatment, teeth could 
have undergone endodontic therapy but still with periapical lesions. To date, there is limited 
literature relevant to the topic for clinicians to make an evident-based decision. However, 

-
cal lesions may worsen after the orthodontic force is applied, resulting in enlarged periapi-
cal lesions. 

Case Presentation: The patient had received root canal treatment on the upper right ca-
-

treatment was performed on the canine prior to orthodontic treatment; however, the lateral 

2 at distal canal and started the orthodontic treatment. This 
patient had no clinical symptoms and periapical lesion showed a similar size during ortho-
dontic treatment. 

Discussion: The main reason for the failure of healing is probably due to the limitation of 
endodontic treatment. For teeth that have received root canal treatment in the past without 
tendency for periapical lesion healing, it is crucial for the endodontist, orthodontist, and 
patient to discuss and strongly recommend the patient retreat the teeth before undergoing 
orthodontic treatment.

Keywords: periapical lesion, endodontic retreatment, orthodontic treatment
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Introduction: Treatment of impacted teeth with curved roots poses a major challenge in 
orthodontic therapy. Excessively curved roots can impede tooth eruption, sometimes ne-
cessitating further surgical and endodontic treatments intervention. 

Case Presentation:
teeth. Clinical and radiographic examination revealed the presence of a retained decidu-
ous second molar and an underlying impacted permanent second premolar with a curved 

eventually, and the curved apical portion of the root was resected before replantation. 
-

pious irrigation of sodium hypochlorite and calcium hydroxide intracanal medication. The 

while the rest space of the root canal was obturated with gutta-percha. The access cavity 

asymptomatic, with normal tooth mobility and complete resolution of the peri-radicular ra-
diolucency. 

Discussion: This case report aims to assist clinical practitioners in future treatment plan-
ning for similar cases. It emphasizes the importance of considering surgical and endodon-
tic approaches when faced with challenging cases involving impacted teeth with curved 
roots during orthodontic therapy.

Keywords: orthodontic traction, curved root, tooth impaction
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Introduction:
patency, which is often seen in mesiobuccal root of a molar. This case report is to present 

technique. 

Case Presentation:
left posterior area after endodontic treatment four months ago. Clinical findings showed 
symptoms of percussion pain and palpation pain on her left maxillary second molar. The 
pulpal diagnosis was previously treated and the periapical diagnosis was symptomatic api-

endodontic treatment was scheduled. CBCT and surface scan were taken to fabricate a 
-

curing, a drill path was constructed through the composite resin. The missing canal was 
-

tooth showed signs of healing and the molar was asymptomatic. 

Discussion: The successful treatment of the calcified second mesiobuccal canal using 
modified static-guided endodontic technique presents a potential solution to effectively 

Keywords: 
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Introduction:  Endodontic procedures are associated with various mishaps, one of which 
is instrument breakage. It can act as an obstruction to mechanical and chemical cleaning 
of an infected root canal, thereby hampering the prognosis of treatment. Instrument retriev-
al must be performed with minimum damage to a tooth and surrounding tissues, minimal 
loss of radicular dentine and simultaneously maintaining the original canal shape as much 
as possible. 

Case Presentation: This paper reports the procedure in retrieving a separate instrument 
located in the apical third of a curved distal canal in maxillary second molar by using loop 
devices and ultrasonics under microscopic management. The patient was referred to our 

before our treatment. Under the microscope the tip of the separate instrument was visible. 

to create the staging platform at the distal site of separate instrument. The separate instru-
-

follow-up. 

Discussion:
retrieving separate instrument in curved canal, while minimizing damage to the tooth struc-
ture.

Keywords: instrument separation, instrument retrieval, ultrasonic, curved canal



192

Co
m

pe
tit

io
n

PC1004

Introduction:
treatment of immature permanent teeth with necrotic pulp. The intent of disinfection and re-
vascularization is to promote continued root formation. The present case describes an un-
common segmental root development in which the separated root tip continued maturing 

Case Presentation: 

11 was sensitive to percussion and lacked a response to the pulpal test. It was mobility 

tooth 11 showed incomplete root development. Tooth 11 was diagnosed as pulp necrosis 
-
-

canal wall thickening of the main root. The newly formed apical segment resembling a root 
tip was separated from the body of main root, and had continued thickening, lengthening 
and closure of the apex. 

Discussion: -
twig’s epithelial root sheath and apical papilla from the root apex. Proper disinfection cre-
ates a favorable environment that may not only allow for the hard tissue barrier formed on 
the main root but also for the continued maturation of the separate apical root segment.

Keywords: separated root tip, segmental root development, regenerative endodontic 
         therapy, immature permanent tooth, open apex
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Introduction: Ultrasonic tips are widely used in separated instrument retrieval. However, 
removing an extra-long separated instrument solely with ultrasonic tips can be challenging. 

successfully remove two separated instruments from the root canal.

Case Presentation: -

showed a radiolucent lesion around the apex of the mesial root. The separated instru-
-

the radiographic image revealed healing of the radiolucent lesion around the apex of the 
mesial root, with no clinical symptoms.

Discussion: In this case report, a modified loop device was used to retrieve separated 
instruments. The device allows for the combination of various wire and dispensing needle 

-

Keywords: ultrasonic tips, separated instrument retrieval, extra-long separated 

Yung-Szu Hsu   , Sung-Chih Hsieh*
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Introduction: Instrument separation during root canal treatment is one of the most un-
pleasant mishaps. Furthermore, the presence of complex root canal anatomy and instru-
ment fracture poses challenges to the successful outcome of treatments. This case report 
aims to provide an idea of the teeth with complex root canal anatomy along with the prob-
lem of separated instrument , focusing on the associated factors, techniques, and potential 
solutions.

Case Presentation: -
lar endodontic treatment due to the presence of a separated instrument. The clinical exam-

was asymptomatic, and the tooth was not tender to percussion or palpation. The intraoral 
periapical radiograph revealed the presence of a radiolucency around the root apex and a 
separated instrument which was located beyond the curvature of root canal, approximately 

the diagnosis was previously initiated therapy, asymptomatic apical periodontitis and sus-
pect separated instrument. Treatment plan was nonsurgical endodontic treatment with by-

canal treatment was completed after separated instrument removal and the radiograph 
showed well healing during follow-up time. 

Discussion: In conclusion, non-surgical treatment of maxillary premolars with complex 
-

odontics. However, with careful planning, advanced techniques, and proper case manage-
ment, successful outcomes can be achieved. 

Keywords: separated instrument, premolar, Vertucci type VI, 
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Introduction: This report is a case of treatment procedure combined with vital pulp thera-

root formation. 

Case Presentation:

-

canal if symptoms and signs subsided. Two weeks later, no symptom was found, and sinus 

light-cured composite resin at 1-week follow-up. The apical radiolucency decreased, and 

Discussion: In immature multirooted teeth, the clinicians could have individual treatment 

and allow root formation as possible.

Keywords: immature permanent tooth, regenerative endodontic procedures, 
          vital pulp therapy
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Introduction: Dental trauma is a common injury in adolescents, which may cause pulp 
necrosis or root resorption. Due to inadequate root length and wall thickness, endodontic 
intervention in necrotic immature permanent teeth is usually a clinical challenge. The emer-
gency treatment, timing of root canal treatment, and favorable disinfection are all important 
for desirable outcomes. This article presents a case of regenerative treatment in the trau-
matized immature tooth, which showed continued root maturation without symptoms and 

Case Presentation:
-

irrigant and calcium hydroxide as intracanal medication. Four weeks after root canal treat-

of maxillary left central incisor were noted. 

Discussion:
satisfactory outcome after appropriate treatment and disinfection.

Keywords: regenerative endodontic procedures, dental trauma
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Introduction: Fusion is a dental anomaly where two discrete tooth germs unite into one 

the fused teeth can share portions of the enamel, dentin or even the pulp complex. The 
altered morphology increases the susceptibility of the tooth to caries and periodontal dis-

-

Case Presentation: -

supernumerary tooth. The diagnosis of the tooth was pulp necrosis and symptomatic apical 
periodontitis. Cone-beam computed tomography of the fused teeth showed the continuity 
of the pulp chamber, with one canal in the distal root and C-shaped canals in the single 

-

composite resin. 

Discussion: Familiarity of the morphology and delicate manipulation are prerequisites for 
endodontic treatment of an anomalous tooth. The use of three-dimensional imaging and a 
dental operative microscope can help the clinician achieve precise diagnosis and provide 
a higher quality of care. The treatment plan should be based on various factors and the 
patient’s need, while long-term follow should be maintained to ensure the success of the 
treatment.

Keywords: fusion, double tooth, dental anomaly, morphology
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Introduction: The aim of vital pulp therapy is to preserve the vitality of the the dental 
pulp in teeth with deep caries. Partial pulpotomy is a method of vital pulp therapy in which 

healthy pulp tissue is preserved.

Case Presentation: 
close to the pulp in the right maxillary second molar. The tooth was non-tender to percus-
sion and palpation. Pulp examination compared with the adjacent tooth was within normal 
limits. The treatment plan was discussed with the patient and she agreed to undergo a 
partial pulpotomy. The deep caries was removed under local anesthesia and tooth isola-
tion, and pulp exposure was noted over the mesial pulp horn. The partial pulpotomy was 

a sharp excavator. Infected dentin was completely removed until the remaining dentin was 

-
-

Discussion: The partial pulpotomy technique saves the tooth from root canal treatment af-

preserve pulp viability.

Keywords: 
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Introduction: In the past, we use dental microscope and Cone Beam Computerized To-
mography to locate obliterated root canals. However, in cases where deeper exploration 

use navigation guides similar to those used in implant surgery to locate obliterated root ca-
nals. However, even a tiny deviation can result in failure. This case report discusses how 
to correct the situation if navigation fail.

Case Presentation:
due to pain over the right mandibular second premolar. The dentist was unable to locate 

-
-
-

ters from the apex. The options of navigated root canal treatment or surgical intervention 

-

appointment, the tooth became asymptomatic and root canal obturation was performed in 
this visit.

Discussion: -
-

quently located.

Keywords: navigation, canal obliteration, microscope
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Introduction: Dens invaginatus is a developmental anomaly that presents a challenge 
when performing nonsurgical root canal therapy. Pre-operative cone-beam computed to-

-
nal treatment option. 

Case Presentation:
-

were utilized to comprehensively assess the anatomy of the lateral incisor, exhibiting a 
barrel-like crown appearance with two invaginations. One of the dens invaginations was 

-
placing the true canals towards the distal side. The pulpal and periapical diagnosis for the 

-
ages, the complicated root canals and invaginations were accessed through four openings. 

sealer. 

Discussion: This case report presents a non-surgical, minimally invasive root canal treat-
ment of a case of double dens invaginatus with the assistance of CBCT images and a mi-
croscope. The utilization of advanced imaging techniques enables clinicians to achieve en-
hanced accuracy in diagnosis and anatomy-based treatment planning, thereby optimizing 
the treatment outcome for complex root canal anatomy.

Keywords: dens invaginatus, cone-bean computed tomography, 3D segmentation
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Introduction: Patients who undergo head and neck radiotherapy of malignant neoplasms 
are subjected to numerous tissue changes; whereas healing of periapical radiolucency 
may be compromised. 

Case Presentation:
years old male with nasopharyngeal carcinoma after concurrent chemoradiotherapy. The 

-
ment regardless the use of oral antibiotics. Local treatment by povidone-iodine irrigation 
through sinus tract was performed, and closure of sinus tract and other signs of healing 
appeared at 8 months follow up. 

Discussion: In this case report, complex root canal anatomy was encountered in combi-
-

gical root canal therapy. Healing of sinus tract and periapical radiolucency took place after 
local treatment by povidone-iodine irrigation through sinus tract. 

Keywords: 
          osteoradionecrosis
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Objectives: This study aimed to investigate the maintenance of stem cell properties in 

of stem cells during subculture. 

Materials and Methods:

-

investigated. 

Results & Discussion:

-

Conclusion:
using a low-serum medium formula for subculture, but the cell growth behaviors and mor-

Keywords: 
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Objectives:

Materials and Methods: -

details including patients’ age, gender, tooth positions and the reasons of extraction were 

-

Results and Discussion: -
-
-

-
tinal defects and cracks.

Keywords: vertical root fracture, endodontically treated teeth 
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Objectives: The ideal properties of 3D printed teeth are similar hardness, mechanical 
properties and radiopacity to human dentin. If replicas have good transparency, operators 

-
ca. 

Materials and Methods:

used to measure hardness. 

Results and Discussion:

-
crease the translucency of resin. The type of resin used for training tooth replica depends 
on the need of preclinical endodontic training.

Keywords: 
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Objectives: -

using micro-CT analysis. 

Materials and Methods: Forty mesial roots of extracted human mandibular molars with 

Results and Discussion: -
nate HTD from mesial canals of mandibular molars. However, sonic agitation with nano-di-

-

These results suggest that sonic agitation with nano diamond irrigation solution can be an 
alternative approach for removing HTD in root canal treatment.

Keywords:  nano-diamonds, hard-tissue debris, endodontic, irrigation, sonic agitation, 
          micro-CT
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Objectives: -
toms after non-surgical root canal treatment. This retrospective study aims to evaluate the 
potential factors affecting outcomes, including patient factors, pre-operative factors, in-
tra-operative factors, and post-operative factors.

Materials and Methods: Patients who received apical surgery were selected at the De-

-
dent’s t-test for continuous variables and Fisher’s exact test for categorical test. 

Results and Discussion:
-
-

final coronal restoration are important prognostic determinants of successful apical sur-
gery. However, more studies are still needed for further evaluation of prognostic factors.

Keywords: apical surgery, apicoectomy, prognostic factors, anterior teeth 
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