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[Introduction]

To evaluate tooth fracture observed in routine clinical practice, We presented ‘Clarification of
modality of tooth root fracture from structural analysis of tooth roots’ and was honored to receive the
chairman’s award.

The presentation was on structural analysis using a tooth root cross-section model as a frame
prepared by referring to coronal CBCT on the assumption of one-third of the coronal tooth root of the
maxillary premolar with 2 root canals. | report the content of the presentation as well as the findings of C-
shaped roots that | am currently investigating, which are more frequently noted in the mandibular second
molar in Japanese than in other racial groups (according to Suzuki et al.%, 36.7 and 54.0% in Japanese males
and females, respectively).

[Materials and Methods]

Stress loaded on the tooth was calculated using a frame model to analyze root fracture. Models of 2
tooth types were prepared.
Model 1:

The tooth root of a premolar with 2 root canals was cross-sectioned at one-third of coronal side and
modeled. Two frame design patterns were prepared: two root canals were independent in one and the
septum between the 2 root canals, including the isthmus, was removed in the other, and stress was
compared. The analytical conditions were core construction in gutta-percha present in the root canal based
on vertical loading of the occlusal force, radial loading of the occlusal force on the tooth root from the core,
and 28 divisions by line elements of the frame. By calculating the internal pressure on each of the 28 parts of
the root canal wall, differences in how internal pressure is loaded and stress on the region, including on the
septum containing the narrowed part and arcuate regions representing the buccolingual direction, were
assessed.

Model 2:

A cross-section of a tooth with single C-shaped root at one-third of the coronal side was modeled to
design a frame. The analytical conditions were the same as those
for Model 1, but line elements of the frame were divided into 52 parts. By calculating the internal pressure
loaded on the frame divided into 52 parts, differences in how internal pressure is loaded on each fused
buccolingual arcuate region and mesiodistal root at the non-fused end on the lingual side, and stress were
investigated.
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(Material and strength required for calculation)
Material: Dentin
Compressive strength, 6c=297 MPa=297 N/mm?; tensile strength, 6t=105.5 MPa = 105.5 N/ mm?; limit of
proportionality (compression), 167 MPa= 167 N/ mm?Z; modulus of elasticity (Young’s modulus), E=14.7 GPa=
14,700 N/ mm?2=14,700 x 10® kN/ m2=1.47x107 kN/m?; Poisson’s ratio, v=0.31; densityp, p=2.14 g/cm3=21
kN/m3 (p=2.14x103 kg/cm3 =2.14 x 9.8 x 103 N/ cm3= 21x103 N/ cm3 - 21 kN/ m3); anisotropy, none.
[Results]
Results of Model 1: In the pattern of 2 independent root canals with a septum, the bending moment was
homogenous due to the arch effect in the presence of the septum, confirming the distribution profile of the
axial force. Shearing stress was concentrated on the narrow part due to the root effect of the septum. On the
other hand, the section force was larger than that in the pattern without removal of the septum, and the
bending moment and axial force were concentrated on the arcuate regions on the bilateral ends.
Results of Model 2: Values indicating fracture were noted at 5 sites on the lingual side of the C-shaped root:
the mesiodistal sites of the mesial and distal roots on the unfused lingual side of the 2 root canals, and the
center of the lingual arcuate region. Large bending tensile stress values were calculated on the mesial side of
the mesial root and distal side of the distal root corresponding to the lateral side of the C-shaped tooth root.
In addition, high shear stress values were calculated on the distal side of the mesial root and mesial side of the
distal root corresponding to the narrow part of the C-shaped tooth root. These 4 sites may be consistent with
the region with frequent fracture development in clinical practice. In contrast, a large external tensile stress
value was noted for the center of the lingual arcuate region, but this was not consistent with the region of
frequent fracture development.
[Discussion]

In Model 1, the results were influenced by the presence of the septum in the premolar. After
removal of the septum, excessive tensile and compressive stress was produced in the bilateral arcuate
regions, i.e., in the buccolingual direction of the tooth root due to concentration of the section force after
septum removal, which may lead to destruction. In the pattern after septum removal, overall reduction of
rigidity may also have been induced.

In Model 2 of the C-shaped root, the risk of fracture in the narrow region near the end of the lingual
side was observed in each of the mesial and distal roots on the lingual side, consistent with the regions of
frequent fracture development in clinical practice. The risk of fracture was noted in the center of the lingual-
side arcuate region, which is not a region of frequent fracture development in clinical practice. It may be
important to pay attention to this region in clinical practice.

Calculation in consideration of the actual dentin thickness and subdividing the divisions in this frame
model may lead to more detailed investigation of the stress distribution and prevention of root fracture
caused by expanding the root canal during treatment.
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New Vision: The Microscopic Therapy in Aesthetic Dentistry
David K.C. Li

Diplomate,Taiwan Academy of Aesthetic Dentistry
Diplomate, Academy of Implantology, ROC
Member, Japan Society of Aesthetic Dentistry
Certification, Implantology & Full Mouth
Rehabilitation , New York University
DDS, Chung Shan Medical & Dental University

The new vision from the microscopic therapy has expend a new era in aesthetic dental treatment.
Single prosthesis in the upper central incisor is always difficult to treat especially demanding mimic
the tooth form, the gingival level, the color, and the function to the neighbor teeth . Usage of the
microscope operation provide us a better way for treatment. This presentation is about replacing an
old single central incisor, the procedures and the details under the microscope.
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Saving tooth with minimal invasive approach — from Endo to Resto

Yan, Cheng—Han

Taiwan Academy of Aesthetic Dentistry

Master of School of Dentistry, College of Oral
Medicine, Taipei Medical University

Endodontist of Dental Department, Taipei
Municipal Wanfang hospital

Endodontist of Academy of Endodontology, R.O.C

We always encounter lots of challenges while saving the tooth. In the past, it was
impossible to handle these issues with naked eyes. Luckily, the microscope offers a better
insight into teeth, so we can see more, and do what used to be impossible. Pulp chamber
obliteration is the top challenge when we do the root canal treatment. Obliteration comes
from the chamber, then canals. We can remove calcified tissue at the chamber level according
to the pulp and chamber rules advanced by Kranser and Rankow. If the obliteration goes into
the deeper canal, the situation gets tough. This tooth can’ t be treated because we can’ t
reach the apex. I’ |l describe how to deal with this situation with a microscope and CBCT.
Bonded porcelain restoration is a popular method to restore the tooth for many reasons:
esthetics, less tooth structure loss, predictability. Enamel is very important for bonding
process. If we can preserve more enamel, we can get more reliable and stable interface during
the cementation procedure. In most situations, it’ s very difficult to preserve the enamel in
the proximal area because we usually prepare the traditional “box— type” preparation here
However, by doing preparation under a microscope and different instruments, we can open the
proximal area, but keep the axial side enamel. To better illustrate the point, I would |ike
to share with you a practical case step by step at this seminar.
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From Better to Best: Microscope Endodontics
Howard Kuo—Hao Huang

Delight Endodontic Clinic;
National Taiwan University Hosipital;
Academy of Endodontology, Taiwan;

Taiwan Academy of Aesthetic Dentistry

The intricate nature of root canals restricted the success rate of traditional
root canal therapy. To improve the quality of treatment, the dental operating
microscope has been recognized as an integral part of endodontics after decades of
development. However, this advancing technique is limited in Taiwan by National
Health Insurance system and we have only 238 certificated endodontists among 23
million people. For the development of endodontics in Taiwan, specialists still
established some endodontic clinics to make efforts on clinical practice and
continuing education. [ would like to introduce our concepts and standards about
contemporary endodontics and how we achieve it in daily practice, as well as our
education course of Leica microsystem in dentistry.
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