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Clinical Application of Upper Airway Ventilation Simulation
Using Fluid-Structure-Coupled Analysis
in Children with Obstructive Sleep Apnea Syndrome
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Hideo SATOH?, Atsushi FUKAMIY, Hokuto SUGA?,
Issei SATTOHY, Mizue HARADA®, Tatsuru KAJI?,
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Y Pediatric Dentistry, Kagoshima University Medical and Dental Hospital

* Division of Pediatric Dentistry, Graduate School of Medical and Dental Sciences, Kagoshima University

Y Division of Pediatric Dentistry, Graduate School of Medical and Dental Sciences, Niigata University

Y Division of Otolaryngology-Head and Neck Surgery, Graduate School of Medical and Dental Sciences,
Kagoshima University

* Division of Pediatric surgery, Graduate School of Medical and Dental Sciences, Kagoshima University
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Abstract

Obstructive sleep apnea syndrome (OSAS) in children has various systemic effects, including sleep disorder. Its inci-
dence is 2 %. However, it is difficult to identify the site of upper airway obstruction, and successful treatment results have
not been obtained. A method to identify the site of ventilation disorder in patients with OSAS and treatment should be es-
tablished. We examined : 1) the efficacy of a method to identify the site of upper airway ventilation disorder using upper
airway fluid simulation, 2) the application of fluid-structure-coupled analysis for ventilation assessment, and 3) the action
mechanism of rapid maxillary expansion (RME) in patients with OSAS.

The following results were obtained : 1) a new airway ventilation-assessing method using a three-dimensional upper
airway model and upper airway fluid simulation was useful for identifying the site of upper airway ventilation disorder ;
2) the establishment of an airway model, which reflects the respiratory pressure and weight of the peripheral tissue of
the airway, using fluid-structure-coupled analysis may facilitate the assessment of airway ventilation similar to the in vivo
condition ; and 3) RME improved nasal ventilation and low tongue position. Furthermore, low tongue position was signifi-
cantly correlated with nasal obstruction. In addition, RME increased the pharyngeal airway volume. These results suggest
the efficacy of RME in children with OSAS who also have maxillary stenosis and nasal obstruction.

In the future, a more accurate assessment of airway ventilation may be possible by comparing the results of this study
with clinical data and improving the integrity. As a result, the results of OSAS treatment for children may improve, and
this method may be applied for the diagnosis and treatment of all diseases with ventilation disorder.

Key words : Upper Airway Fluid Simulation, Fluid-Structure Coupled Analysis, Rapid Maxillary Expansion, Sleep Apnea
Syndrome in Children
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Novel Bone Augmentation Technique Using Histone Deacetylase
Inhibitor HDACI for Osteoblastic Differentiation.

Yosuke AKIBAY, Kaori EGUCHI?, Rashid MD MAMUNUR?,
Masaru KAKU?, Nami AKIBAY, and Katsumi UOSHIMA?

Y Niigata University Medical & Dental Hospital, Department of Crown and Bridge Prosthodontics
* Niigata University Graduate School of Medical and Dental Sciences, Division of Bio-Prosthodontics

Abstract

Histone deacetylase inhibitor (HDACI) is a new class of targeted anti-cancer agent. In chromatin remodeling, HDACI
controls cell cycles and activates gene expression. A previous report showed that HDACI regulates osteoblast differentia-
tion. Valproic acid (VPA), which exhibits HDACI activity, regulates osteoblast differentiation through Runx 2 -dependent
transcriptional activation. The present study aimed to evaluate the effects of the systemic administration of VPA on bone
regeneration in the maxillary bone cavity of rat and VPA-treated cell transplantation on calvarial critical size defect.

Materials and Methods : Wistar rats were used as a maxillary bone cavity healing model. Upper first and second mo-
lars were extracted at the age of 4 weeks. Three weeks after extraction, the experimental group received an intraperito-
neal injection of VPA for 7 days prior to the preparation of a bone cavity in the first molar area. Rats were sacrificed on
days 3, 7, 14, and 21, and samples were prepared for micro-CT and histological analyses. For cell transplantation in the
critical size defect model, 12-week-old immunodeficient rats were used. Two 5 mm-diameter cavities were made on the left
and right at the top of the calvarial bone. VPA-treated cells were transplanted with collagen sponge into the critical size
defect. Twenty-one days after cell transplantation, samples were analyzed by micro-CT. Serum was used for alkaline phos-
phatase (ALP) activity measurement.

Results : Micro-CT analysis of the maxillary bone cavity healing model confirmed larger amounts of newly formed
bone, a greater bone volume fraction (BV/TV), and an improve trabecular thickness (Th. Th), as well as redueced trabe-
cular separation (Th. Sp) in the experimental group compared to the control group. VPA-treated animals showed signifi-
cantly higher ALP activities at 7, 14, and 21 days than the control group. On histological observation, the amount of newly
formed bone was larger in the experimental group at 7, 14, and 21 days than in the control group. With cell transplanta-
tion in the critical size defect model, VPA-treated cells showed a higher level of mineralization in the cavity by micro-CT
analysis.

Conclusion : The systemic administration of VPA accelerated bone regeneration in the rat maxillary bone cavity, and
VPA-treated cell transplantation led to greater mineralization in the calvarial critical size defect. VPA treatment may be
useful for bone augmentation before or during implant therapy.

Key words : Dental implant, Histone deacetylase inhibitors, Epigenetics, Bone Augmentation, Multifunctional
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Accumulation of Radionuclides (Plutonium-239, Strontium-90) Emitted
Following Fukushima No 1 Nuclear Power Plant Accident
in Japanese Milk Teeth

Kazuhiko INOUEY, Takatoshi MURATAY, Susumu IMATY,
Erika KAKUTA?Y, Hiroaki TAKEUCHI", Yoshiaki NOMURA?,
Ichiro YAMAGUCHT?, Nobuhiro HANADA"

Y Department of Translational Research, Tsurumi University School of Dental Medicine
* Department of Environmental Health, National Institute of Public Health

Abstract
We aimed to clarify the influence of the Fukushima No.1 Nuclear Power Plant accident based on the amount of radio-
activity that has accumulated in milk teeth, examining actual conditions of the accumulation of radionuclides in humans
while comparing levels with previous. We asked dental offices (approximately 100 dental offices) throughout Japan to col-
lect milk teeth and we received milk teeth from 30 dental offices (588 teeth as of October 15, 2013). Although we have col-
lected 588 tooth so far, there are only a few teeth from the disaster area of Fukushima and therefore it has been suggested
that it is vital to increase study meetings and lectures to gain an understanding of the importance of participation in this
study and increase cooperators and cooperative dental offices, so as to increase the number of milk teeth from the disaster
areas in particular. Presently, amounts of *Sr, **Pu, ***'Pu of 309 milk teeth collected as control samples from 1970 to 1985
(estimate) by the Department of Dental Research, National Institute of Health are being assayed using the official radioac-
tive strontium and plutonium analysis method (Ministry of Education, Culture, Sports, Science and Technology) and SrRad-
disk method. As a result, control sample (milk teeth) was detected “Sr (official method, 17mBq/g - Ca),but amounts of **
Pu, *"Pu was not detected (Table2).

Key words : Fukushima Nuclear Power Plant Accident, Radionuclide (Amount of *Sr, Amount of **Pu, **"*°Pu), Bioassay,
Milk Teeth, Environmental Radioactive Pollution
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Development of Gingiva-Derived 1PS Cells for Safe Therapeutic
Application : A New Regenerative Technology for Future Dentistry

Hiroshi EGUSA?, Guannan YU, Yuya KAMANOY,
Hiroko OKAWA?", Haruki YAMAMOTO", Hirofumi YATANI"

Y Department of Fixed Prosthodontics, Osaka University Graduate School of Dentistry

Abstract

Induced pluripotent stem cell (iPSC) technology allows pluripotent stem cells to be generated from an individual pa-
tient without destroying embryos, in contrast to embryonic stem (ES) cells : therefore, iPSCs are expected to have clini-
cal utility. In dentistry, iPSCs may form the foundation for innovative technologies to regenerate missing periodontal tis-
sues and lost teeth.

We previously reported that iPSCs could be easily generated using gingival tissue, which is often resected during gen-
eral dental treatments and treated as biomedical waste. This technology is expected to be useful for regenerative den-
tistry ; however, problems that need to be addressed prior to clinical application include viral-vector-derived insertional
mutagenesis and the use of animal-derived components for culture.

To advance the state of regenerative technologies for future dentistry, we proposed the development of human
gingiva-derived iPSCs for safe therapeutic application as the 2012 research promotion project of the Japanese Association
for Dental Science. We addressed this goal by isolating fibroblasts from human gingiva in a medium free of animal compo-
nents and then using these cells as autologous feeder cells for iPSC culture. In addition, we attempted to generate iPSCs
from gingival fibroblasts without using viral vectors. Our technologies here to establish safe iPSCs for cell therapies utiliz-
ing the unique characteristics of gingival cells represent an important step toward future regenerative medicine in both
medical and dental fields.

In this report, iPSCs and their potential clinical applications and hurdles are initially outlined, and our achievements in
the research promotion project are introduced.

Key words : iPS Cell, Gingiva, Regenerative Dentistry, Cell Therapy, Autologous Feeders
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Risk Evaluation Regarding Dental Treatment of Stroke Patients
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Y Tsurumi University
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¥ Department of Geriatric Dentistry, Tsurumi University School of Dental Medicine
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Abstract

In recent years, patients’ need for home-visit dental treatment has increased, and, among them, the proportion of
stroke patients has been growing. Stroke patients often have hypertension, diabetes, arrhythmias, and hyperlipidemia as
underlying diseases. Therefore, in order to provide safe and secure dental treatment, dentists must consider strokes and
their aftereffects, as well as the underlying disease of the patient. Thus, we conducted two investigations to examine the
underlying diseases and dental treatment needs of stroke patients :

1) A follow-up study of the swallowing function between the time of acute care hospital discharge to the community life
phase.
2) Survey of underlying diseases and dental care needs in convalescent hospital stroke patients.

The results of this study revealed that more than 80% of stroke patients in the community life phase have dental
treatment needs. However, the results also showed that more than 50% of the patients were not able to visit a dental of-
fice. In addition, the present findings suggested the possibility that tooth loss due to periodontal disease is associated with
stroke. Therefore, from the viewpoint of recurrent stroke prevention, dentists should be actively be involved with stroke
patients. However, not only do stroke patients in the recovery period and community life phase have dysphagia, they also
experience many other declines in vital functions. Therefore, there is a need for dentists to participate appropriately and
continuously in the medical care of stroke patients from acute care to the community life phase, in order to reduce the
need for high risk treatments such as tooth extractions.

Key words : Stroke, Dental Treatment Needs, Systemic Evaluation, Dental Treatment Risk
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Abstract

We carried out a questionnaire survey on the systemic management of elderly dental patients aged 65 years or older

in the university dental hospital.

The underlying pathologies that required systemic management during dental treatment included cardiovascular
diseases, dental phobia and a severe gag reflex. After taking into account the results of the questionnaire, we created 27
clinical questions and answers to assess the risk in elderly dental patients with (1) ischemic heart disease, (2) hypertension,
(3) arrhythmia, (4) heart failure, (5) cerebrovascular disease, (6) asthma, bronchitis, emphysema, and (7) dementia. This clini-

cal questions and answers will be a rough draft of the guidelines for assessment of the risk of systemic complications asso-

ciated with dental treatment.

Key words : Gerontology, Dental Treatment, Systemic Management, Risk Assessment, Guidelines
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Development of the Treatment Procedures of the Fractured Teeth
by Use of Dental Adhesive Techniques
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Abstract

The most frequent troubles of the dentists in Japan are the fractures of the teeth, and the fractured teeth may be
extracted usually. Accordingly it is very important for us to develop the reliable treatment of the fractured teeth. From
the aspect of dental materials, the restored fractured teeth by adhesive resin cements could show the good resistence and
durability. From the aspect of clinical investigation, the prognosis of the vertically fractured teeth was dependant on the
condictions of the surrounded periodontal tissues. We shoud establish the reliable treatment procedure of the fractured
teeth by using adhesive resin techniques.

Key words : Tooth Fracture, Adhesive Resin, Core Construction, Root Dentin
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Abstract
Introduction :

The aim of this study was to investigate the diagnostic performance of paralleling intraoral radiography (PIOR), bisect-
ing intraoral radiography (BIOR), and cone beam computed tomography (CBCT) for root fractures.
Materials and Methods :

For the study on the horizontal root fracture, 21 extracted teeth were grooved with separate disks at three different
angles : vertical ( 7 teeth), 75° (7 teeth) and 55° (7 teeth), to the long axis of the root. All experimental teeth were inserted
into the tooth socket of the X-ray phantom used for student’s training. The X-ray images of each tooth were taken by
PIOR, BIOR, and CBCT.

Regarding vertical root fracture, we assessed the geometric pattern of artifacts induced by gutta-percha points

(GPP) inserted into the root canals of the upper incisors and lower premolars, because root canal filling material such as
GPP can induce artifacts mimicking vertical root fracture lines on CBCT images. In addition, CBCT was performed using
different positions and fields of view (FOV) in order to assess the influence of such conditions on the artificial lines.
Results :

The sensitivities of CBCT and PIOR were significantly higher than that of BIOR in detecting the horizontal and 75°
grooves. The sensitivities of CBCT and BIOR were significantly higher than that of BIOR in detecting the 55° grooves.

Artifacts induced by GPP on the CBCT images were demonstrated at the mesiobuccal and distolingual aspects of the
incisor site. At the premolar site, the artifacts were presented at mesiodistal aspects.The use of a small FOV and centering
the GPP to the FOV were helpful for reducing these artifacts.

Conclusion :

CBCT was more useful than PIOR and BIOR for detecting horizontal root fracture. When IOR is used to detect frac-
ture, multiple projection views are recommended to increase the accuracy.

The artificial lines induced by GPP appear along the long axis of the alveolar bone. The degrees of artificial lines de-
pend on the positions of the GPP and the size of the FOV.

Key words : Root Fracture, Imaging Diagnosis, Intra-oral Radiography, Cone Beam Computed Tomography
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