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Application of Physics to Dentistry
“Challenge to Development of Dental Devices”

Masaru Yamaoka

Department of Physics, Nihon University School of Dentistry

Abstract: The present-day physics mainly comprises the following five fields: mechanics, thermodynamics, wave
mechanics, electromagnetism and quantum mechanics. Each of these fields is closely related to dentistry and the
basic knowledge in all these fields have been applied to dental devices. In our research, we have especially applied
the knowledge of mechanics, electromagnetics and quantum mechanics to the development of dental devices and
diagnostic methods.

In the field of electromagnetism, we proposed the relative value method as a method to electrically measure the
root canal length in 1984, and then the device based on the principle of our method was put into practical use.
Subsequently, extending the electrochemical findings of the reamer electrodes studied during the development of
our device, we invented the method to quantitatively analyze elicitation of galvanic pain caused by contact between
different metals, i.e. implant materials and superstructures in the oral cavity. In the field of mechanics, we developed
the method to objectively measure tooth mobility. Finally, in the field of quantum mechanics, we are developing a
preoperative planning support system in oral surgery, for example, a system to make mandibular models using a
three-dimensional printer on the bases of digital imaging and communications in medicine (DICOM) data from dental
computed tomography (CT) imaging, a stress analysis system of the mandible using the finite element method, etc.

In this paper, our work on the development of dental devices and our basic research on diagnostic methods are introduced.

Keywords: dental devices, dissimilar metal, tooth mobility, preoperative planning support system, three-

dimensional printer
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METAL CODE MANUFACTURER BATCH No.
Au alloy PGA  ISHIFUKU 96118
Au-Ag-Pd alloy PLT SANKIN PT 1-12
Conventional amalgam alloy HA GC JC 23
High-copper amalgam alloy ~ SD SHOFU 98284
Co-Cr alloy SM SANKIN 100010
Ni-Cr alloy SU SANKIN F 90049
Ni-Ti alloy NiTi  NITTOKOGYO -
Titanium Ti FUCHIKAWA RARE METAL -
0/ \*

CODE COMPOSITION (wt%) AREA

Au Pt Pd Hg Ag Cu Sn Ni Co Cr Ti other (cm?)
PGA 70 3 2 5 20 0.07
PLT 12 20 50 15 3 0.28
HA 43 40 2 15 0.13
SD 46 33 7 12 2 0.13
SM 6 57 23 14 0.20
SU 86 10 4 0.20
NiTi 55 45 0.20
Ti 9 1 0.20

* Cited from the manufacturer’s instructions.
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Immune cells in central nervous system contributes
to the sex difference in tongue neuropathic
pain caused by lingual nerve injury in mice

Kosuke Sakanashi

Nihon University Graduate School of Dentistry, Division of Functional Morphology
Nihon University School of Dentistry, Department of Physiology
(Directors: Prof. Masamichi Shinoda and Assist. Prof. Yoshiyuki Tsuboi)

Abstract

[Purpose] Recently, it has been reported that there is sex difference in the ascending nociceptive pathway and
its plastic change mechanism, but it is unclear whether there is sex difference in the mechanism of tongue
neuropathic pain. The purpose of this study was to assess potential sex difference in the role in immune cells in the
central nervous mechanism in tongue mechanical allodynia and heat hyperalgesia after lingual nerve injury in mice.

[Methods] After exposing the lingual nerve in male and female mice, lingual nerve injury (LNI) was performed
by the compression of the lingual nerve for 30 seconds at 30 g. Before LNI and 1-15 days after LNI, mechanical or
heat stimulation was applied to the tip of the tongue under light anesthesia, and the head withdrawal reflex
threshold (HWRT) was measured once every two days. On day 3 after LNI, minocycline which is a microglial
activation inhibitor or pioglitazone which is an agonist of peroxisome proliferator-activated receptor y expressed in
T cells was administered into the cisterna magna. HWRT to mechanical or heat stimulation was measured 0.5, 1, 2
and 24 h after the administration.

[Results] From day 1 to day 9 after LNI, HWRT to mechanical or heat stimulation was significantly decreased in
male and female mice. On days 1, 5, 7 and 9 after LNI, HWRT to mechanical stimulation was significantly lower in
male mice than that of female mice. After LNI, there was no significant difference in HWRT to heat stimulation
between both sexes. After minocycline administration, the decrease of HWRT to mechanical or heat stimulation by
LNI was suppressed only in male mice. On the other hand, after pioglitazone administration, the decrease of HWRT
to mechanical or heat stimulation by LNI was suppressed only in female mice.

[Conclusion] These results suggested that sex difference in tongue neuropathic pain after lingual nerve injury
involves the difference in immune cells existing in the central nervous system and regulating the ascending
nociceptive pathway.

Keywords: lingual nerve injury, tongue neuropathic pain, minocycline, pioglitazone, mouse
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Influence of ion-releasing filler-containing gel application
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on dentin remineralization
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Abstract: Purpose: The main objective of this study was to investigate the efficacy of S-PRG filler-containing gel
application in promoting dentin remineralization using ultrasonic velocimetry.

Methods: Root dentin slabs of bovine teeth were sliced and formed into rectangles, treated with 0.1 M lactate
buffer (pH 4.75) for 10 min, and then immersed in artificial saliva (pH 7.0). This treatment was repeated three times
a day for 28 days. S-PRG filler-containing gel (PRG) and high-fluorine concentration silver diamine fluoride (SDF)
solution were used. The treatment methods were: 1) untreated group, 2) PRG one-off application group, 3) SDF one-
off application group, 4) PRG frequent-time application group, and 5) SDF frequent-time application group. After
treatment, dentin slabs were soaked in 0.1 M lactate buffer solution and dipped in artificial saliva. This treatment

was repeated 3 times a day for 28 days.

Results: The ultrasonic velocity of the untreated samples decreased slightly during the experimental period. In the
one-off application group, ultrasonic velocities of SDF and PRG increased rapidly on day 7 and then decreased
slightly during the experimental period. In the frequent-time application group, ultrasonic velocities of SDF and PRG
increased during the experimental period; specimens treated with SDF had significantly higher ultrasonic velocities
on each measurement day compared to specimens treated with PRG.

Conclusion: From the results of this experiment, it was concluded that the S-PRG filler-containing gel and silver
diamine fluoride solution appear to promote remineralization and inhibit dentin demineralization.

Keywords: S-PRG filler, dentin, remineralization, ultrasonic measurement
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Introduction

Evidence-based root surface caries prevention
guidelines have been proposed for the management of
root surface caries, including control of dietary
carbohydrate intake, improvement of oral hygiene,
antibacterial agents, fluoride-containing dentifrice, casein
phosphopeptide-stabilized amorphous calcium phosphate,
and application of bioactive glasses V. It is believed that
the use of fluoride is a noninvasive and effective
treatment to control root surface caries ?. Mechanical
tooth cleaning with the use of fluoridated gels is a cost-
effective means of cleaning the tooth surface because it
combines the mechanical destruction of dental biofilm
with the addition of fluoride. Root surfaces have a higher
affinity for fluoride uptake than enamel, but dentin is
more easily dissolved in the acidic environment of
cariogenic plaque than enamel, with the critical pH of
cementum and dentin being 6.0 to 6.8 rather than 5.2 for
enamel ¥,

Root surface caries can occur in young adults but is
more frequent in the populations #. This is the result of a
longer lifespan that presents favorable conditions for the
maintenance of natural teeth. Furthermore, root surface
caries is often related to gingival recession. Due to the
rough, retentive anatomy of the root surface and the
difficulty of adequate cleaning, biofilm can easily
accumulate, which may increase the risk of root surface
caries development and progression °. Fluoride plays an
essential role in preventing demineralization, and fluoride-
containing products such as dentifrice, gels, mouthwashes,
coatings, and sealants are widely used.

Silver diamine fluoride (SDF) has been employed in
dentistry for more than 50 years, and studies on its
efficacy are promising; SDF solutions have been reported
to be an effective treatment to arrest dental caries and
are usually recommended for children at high risk of
developing caries 9. According to a recent systemic
review, annual application of 38% SDF in aged patients
reduced incidences of new caries on exposed root
surfaces by at least 50%, and longer-term interventions
were more effective 7. In clinical trials, various concentrations
were applied and it was found that the 38% solution was
significantly more effective in arresting caries than the
12% SDF or no application ®. It was found that when
SDF was applied to teeth, it penetrated the enamel and
dentin and provided two to three times more fluoride
storage under the tooth surface than with other fluoride
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solutions ?. However, one of the main drawbacks of SDF
is that it discolors the tooth surface. The use of biofunctional
materials, especially those containing calcium and
phosphate ions, has been introduced as a strategy to
facilitate remineralization and improve fluoride uptake in
dental substrates '°. Surface-reaction prereacted glass
ionomer (S-PRGQ) filler is prepared by acid-base reaction of
fluoroboronaluminosilicate glass with polyacrylic acid in
the presence of water, the preliminary product being a
stable glass ionomer phase within the glass particles. It is
reported that the S-PRG inhibits tooth demineralization
and plaque formation by releasing fluoride (F-), borate
(BO3s*), strontium (Sr?"), silica (SiOs%) sodium (Na*), and
aluminum (APP*) ions. As a matter of fact, compared to
fluoroaluminosilicate glass fillers, resin composites with
SPRG fillers were shown to release F~ at a higher rate ™.
In the previous report ', S-PRG filler also has the effect
of modulating the acidity of the oral cavity, making the
pH of the surrounding environment slightly alkaline upon
contact with water or acidic solutions. It is thought that
this effect is mediated by ions released from the S-PRG
filler 19,

There are individual reports of effects on tooth
remineralization using fluoride-containing agents, but few
reports have compared them. The principal purpose of
this study was to demonstrate the efficacy of S-PRG
filler-containing gel application on the prevention of
dentin remineralization by using ultrasonic measurement
method. The null hypothesis tested was that there were
no differences among the samples treated with the S-PRG
filler containing gel and the SDF solution.

Materials and Methods

1. Specimen preparation

In this study, oral gel containing S-PRG filler (PRG;
PRG Pro-Care Gel; Shofu, Kyoto, Japan) and a high
fluoride concentration SDF solution (Saforide; Toyo
Pharmaceutical, Osaka, Japan) were used (Table 1).

Incisor of freshly extracted bovine teeth were cleaned
and stored in physiological saline solution for up to 2
weeks. About two-thirds of the root apex structure of
each tooth was removed using a diamond-impregnated
disk in a low-speed saw (IsoMet 1000 Precision Sectioning
Saw; Buehler, Lake Bluff, IL, USA). Surfaces of root
dentin were polished with wet #240-grit silicon carbide
(SiC) paper (Fuji Star Type DDC; Sankyo Rikagaku,
Saitama, Japan) to expose flat dentin surfaces. Dentin
blocks were shaped carefully into rectangles (4 x4 X
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Table 1 Materials used in this study and their compositions
Material ..
(Lot No.) Code Composition Manufacture
Saforide SDF 38% silver diamine fluorid Toyo Pharmaceutical,
(S0SRA) o silver diamine fluoride Osaka, Japan

PRG Pro-Care Gel

(4G0011) PRG

hydrated silica, S-PRG filler, glycerol, carboxymethylcellulose
sodium, sorbitol, sodium dodecyl sulfate, mint flavoring

Shofu,
Kyoto, Japan

Create a root surface lesion

Bovine root dentin
(4 X4 X1 mm)

!

3 times / day (28 days)

_—
Rinse and dry

Immersed in
artificial saliva

Immersed in
lactic acid buffer solution
(10 min)

Root surface lesion

Applied SDF for 3 min

Treatment steps of root surface lesion

Root surface lesion

!

Application Untreated

/ 8

Applied PRG for 10 s

One-off application :
— Perform the processing

before the treatment period

Frequent-time application :
— Perform the processing
every week until 21 days

!

3 times / day (28 days)

Immersed in
artificial saliva

Immersed in
lactic acid buffer
solution (10 min)

Fig 1. Specimen preparation and study design of the experiment.

1mm) using a super-fine diamond point (SF106RD; ISO
#021a, Shofu). The surfaces of the specimens were
successively polished with #600, #1,200, and #2,000 grit
size wet SiC paper. The thickness and size of the
specimens were measured using a dial gauge micrometer
(CPM15-25DM; Mitutoyo, Tokyo, Japan) and covered with
wax except for the labial side of the dentin slab on the
treated surface.

All specimens were treated with undersaturated 0.1 M
lactic acid buffer solution (pH 4.75, 0.75 mM CaCl,- 2H-0,
and 0.45 mM KH,PO,) for 10 min and then placed in
artificial saliva (pH 7.0, 144 mM NaCl, 16.1 mM KCI, 0.3
mM MgCl,-6H,0, 20 mM K,HPO,, 1.0 mM CaCl,-2H0,

20

and 0.10 g/100 mL sodium carboxymethyl cellulose) at

37C. These procedures were conducted three times daily

(with an 8 h interval time) over 28 days. The specimens

were then divided into five different treatment groups of

10 specimens each (Fig. 1).

1) Untreated: The cells were treated with 0.1 M lactate
buffer for 10 min and then immersed in artificial
saliva. This procedure was repeated three times. The
specimens were then subjected to acid challenge for
the duration of the experiment.

2) One-off application with PRG: PRG was applied with a
soft brush for 10 s, rinsed with tap water, and dipped
in artificial saliva. The specimens were then subjected



to acid challenge for the duration of the experiment.
One-off application with SDF: SDF was applied with a
microbrush, allowed to stand for 3 min, rinsed with
tap water. The specimens were then subjected to acid
challenge for the duration of the experiment.

4) Frequent-time application with PRG: PRG was applied
with a soft brush for 10 s, rinsed with tap water,
This procedure was repeated once a week during the
acid challenge experiment.

5) Frequent-time application with SDF:; SDF was applied
with a microbrush, allowed to stand for 3 min, rinsed
with tap water.This procedure was repeated once a

week during the acid challenge experiment.

PRG was applied using a micromotor handpiece (Torq
tech CA-DC; J. Morita Mfg. Co., Ltd., Kyoto, Japan) and a
soft brush (Merssage Brush Soft; Shofu) with a digital
balance (ATZ200; Mettler-Toledo, Greifensee, Switzerland).
The process was performed at 1,000 rpm and a constant
pressure of 0.1 N while monitoring. These operations
were performed by a single operator to ensure accuracy.

2. Ultrasonic velocity measurement

Ultrasonic velocity measurements were performed
using a system comprising a pulse receiver (5900PR;
Panametrics, Waltham, MA, USA), a longitudinal wave
transducer (V112; Panametrics), and an oscilloscope
(Waverunner LT584; LeCroy, Chestnut Ridge, NY, USA)
(Figure 2). The instruments were initially calibrated by
standard procedures using a 304 stainless steel calibration
block (2211M; Panametrics, Inc.). Measurements were
taken before the start of the study and on days 1, 7, 14,
21, and 28. All measurements were performed at 23 C =
1T and 50% = 5% relative humidity.

Ultrasonic waves travel through the transducer into
the sample and are either reflected at the surface or
transmitted through the sample. The reflected wave that
reaches the probe is termed the surface echo (S echo),
while the transmitted wave reflected at the interface
between the air and the back surface of the sample is
termed the back surface echo (B echo). The time
difference between the S and B echoes represents the
time it takes for the wave to propagate through the
sample (Figure 3). When the specimen thickness (T) is
known, the acoustic velocity (C) can be calculated by
measuring the difference time (At) between the S and B
echoes using the following equation:

C=2T/At

21

where C: acoustic velocity
T: thickness of the specimen
At: round trip transit time
Three measurement points were selected for each
sample, and the average value was used as the specimen's

ultrasonic velocity.

3. Statistical analysis

Data were analyzed using commercially available
statistical software (Sigma Plot Ver. 13; Systat Software,
Chicago, IL, USA). Data for each group were first tested
for homogeneity of variance using the Bartlett test,
tested for normal distribution using the Kolmogorov-
Smirnov test, and then analyzed using repeated measures
analysis of variance and the Tukey-Kramer post hoc
multiple comparison test. The significance level was set
at a = 0.05.

Results

The average ultrasonic velocities in different treatment
groups are shown in Figs. 2, 3. During the initial
demineralization period, the ultrasonic velocities of all
groups decreased. The differences in storage periods
were greater than expected by chance after allowing for
the effects of storage conditions, so multiple comparisons
were done on the data. The average ultrasonic velocities
of all groups in the initial deminerarization period
decreased from 3938 to 3000 m/s. During the experimental
period, ultrasonic velocity of untreated group gradually
decreased from 2971 to 2934 m/s. In the one-off application
specimens, the ultrasonic velocities of SDF and PRG
increased dramatically on day 7 and then slightly decreased
during the experimental period. For the frequent-time
application specimens, the ultrasonic velocities of SDF
and PRG increased during the experimental period.
Specimens treated with SDF had a significantly higher
ultrasonic velocity on each measurement day when
compared with those treated with PRG.

Discussion

Dentin has a complex structure and comprised two
major components, namely, collagen-based organic matrix
and hydroxyapatite crystal. Collagen fibrils are woven
and lie perpendicular to the tubules, whereas apatite
crystals tend to be parallel to the long axis of the collagen
fibrils. Regarding root surface lesions, it has been suggested
that the anticaries effect of combining with fluoride is
related to the intrinsic mineral and organic composition
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One-off application

Experimental period

4500
4000
2
) 3500
>
Q
£
§ 3000
5
2500 Initiz.il o
demineralization
period
2000
0 28/0
—e—Untreated 3938 aA 3000 bA
—o—SDF treated 3828 aA 3034 bA
PRG treated 3865 aA 3005 bA

Unit: m/s, n = 10 teeth per group.

7 14 21 28
2971 bA 2942 bA 2938 bA 2934 bA
3816 aB 3719 acB 3678 cB 3593 ¢cB
3475 cC 3389 ¢dC 3368 cdC 3351 dC

Within groups, means with the same lower-case letter are not significantly different (p = 0.05).
Between groups at the same periods, means with the same upper-case letter are not significantly different (p = 0.05).

Fig 2. Changes in the ultrasonic velocity of one-off application groups.

Frequent-time application

4500
Experimental period
)i 1 1
4000 I $ 1
2 T T .
§ 3500 \C T
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§ 3000 ¥ 3 s 3 3
5
2500 Initial
demineralization
period
2000
0 28/0 7 14 21 28
—e—Untreated 3938 aA 3000 bA 2971 bA 2942 bA 2938 bA 2934 bA
—o—SDF treated 3898 aA 3038 bA 3881 aB 4080 cB 4100 cB 4121 cB
PRG treated 3963 aA 2979 bA 3569 cC 3737 dC 3848 adC 3922 aC

Unit: m/s, n = 10 teeth per group.

Within groups, means with the same lower-case letter are not significantly different (p 2 0.05).
Between groups at the same periods, means with the same upper-case letter are not significantly different (p 2 0.05).

Fig 3. Changes in the ultrasonic velocity of frequent-time application groups.

comprising the root surface. Both clinical and laboratory
studies have shown the role of fluoride in enhancing the
resistance to or preventing cervical lesions V. Fluoride
suppresses mineral loss from dentin during the acid
dissolution process and enhances remineralization in a
similar physicochemical manner as occurs in enamel. The
availability of fluoride in saliva and plaque fluid is
essential, even at low levels, to maintain the surface
integrity of teeth and avoid the formation of subsurface

caries 1%,
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Ultrasonic imaging is a non-invasive technique that
offers considerable potential for diagnosis, as well as
being a valuable research tool. Ultrasonic devices are also
used to detect dentin demineralization ', and to measure
dentin thickness between the tooth surface and the pulp
chamber 9. Because the speed of sound (V) is sensitive to
the viscoelastic properties of materials 7, ultrasonic
devices can be used to monitor the setting process of
resin cements. This method might also result in less

variation than the visual-examination method, depending



upon the examiner 9.

The results of this study indicated that the ultrasonic
velocities of the SDF- and PRG-applied samples were
faster than those measured in the untreated group.
These changes might be due to the presence of SDF-
derived F- and PRG filler-derived ions in the gels, which
strengthened the eroded dentin surface and enhanced
calcification 2. Although both PRG and SDF were
effective in increasing sound velocity, SDF had a
predominantly greater effect. Thus, the null hypothesis
tested was that there was no difference between the
PRG and SD treated samples was rejected.

It has been shown that SDF confers remineralizing
properties to dentin through preservation and protection
of the collagen matrix ¥. SDF showed a greater protective
effect against dentin demineralization compared to
untreated samples, as detected by ultrasonic velocimetry,
which further support the findings. Because SDF contains
high concentrations of fluoride and silver, it is expected
to be highly effective in preventing caries in root surface
dentin. In addition to its anti-decalcification effect on the
mineral phase, SDF has been reported to have a significant
effect on dentin collagen fibers and may inhibit their
degradation in an acidic environment Y. SDF also exhibits
very effective antimicrobial activity against cariogenic
biofilms . A systematic review consistently supports the
effectiveness of SDF in preventing coronal caries in the
deciduous dentition and in preventing and arresting root
surface caries in the elderly . In contrast, because
dentistry is concerned with esthetics, the potential
drawbacks of SDF need to be taken into account. Among
its main drawbacks is that it causes discoloration, which
occurs when silver ions in the composition of SDF are
transformed into metallic silver in the presence of light
and spread deep into the tooth 2. A report evaluating
how dental staining associated with SDF affects acceptance
of this treatment among parents with young children 2.
The results suggest that many parents are willing to
compromise esthetics in favor of less invasive treatment
options when patients are not cooperating with conventional
treatment methods. In adult patients, dentists and dental
hygienists may be concerned about the esthetic consequences
of stained lesions because dentin unaffected by caries
does not stain.

The S-PRG filler behaves as a fluoride-releasing
substance, and the combination of strontium and fluoride
lons enhances the crystallinity of carbonated hydroxyapatite.
The fluoride ions and silica ions released from the S-PRG
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filler in the gel may have contributed to the promotion of
dentin remineralization. To promote tooth remineralization
and prevent acid attack, fluoride uptake from the outer
surface of the tooth is essential. Silica, among other ions
released from S-PRG filler, may play an important role in
dentin mineralization by promoting hydroxyapatite
formation via induction of hydroxyapatite nucleation #.
In aqueous environments, sodium ions (Na*) with
hydrogen cations (H* or H3;O") are exchanged rapidly
from the solution. The migration of Ca?" and PO, groups
to the S-PRG fillers formed a CaO-P.Os-rich layer on the
dentin surface that crystallized into hydroxycarbonate
apatite ?. Chemical reactions that promote apatite
formation have been suggested to stimulate remineralization
and possibly prevent demineralization of dentin 2. Hence,
the combination of fluoride and silica ions can inhibit the
dissolution of dental minerals by acids produced by cariogenic
bacteria. In addition, strontium acts as a substitute for
calcium during precipitation and is thought to have a
synergistic caries-inhibiting effect with fluoride .
Furthermore, reportedly, BOs* and F~ released from
resin composite containing S-PRG fillers exhibit inhibitory
effects on the metabolic activities of Streptococcus mutans
at concentrations lower than those that inhibit S. mutans

growth 1.
Conclusions

Under the current experimental condition, using
dentifrices containing PRG and SDF solution appear to
promote remineralization of the dentin. For people with a
low risk of caries, avoiding preventative effects may be
most cost-effective, daily use of gel containing S-PRG filler
might be suitable. Application of SDF is indicated for
patients with extremely higher caries risk, those who
cannot tolerate conventional dental treatment, patients
who are medically compromised, and those in disparity
populations with little access to care.
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Evaluation of tongue position before and after orthodontic
treatment using dental cone-beam computed tomography
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Department of Oral Structural and Functional Biology, Nihon University Graduate School of Dentistry
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Abstract

[Purpose] This study aimed to evaluate tongue positions before and after orthodontic treatment using dental
cone beam CT (CBCT) and lateral cephalogram (Cep), and the correlation between tongue position and the amount
of retraction of anterior teeth.

[Methods] In total 22 subjects consisted of 17 patients with premolar extraction and 5 patients with non-
extraction who underwent Cep and CBCT imaging at pre-treatment (T1) and post-treatment (T2). TGL (distance
from hyoid bone to tip of tongue), TGH (maximum vertical distance from TGL to tongue dorsum), PNS-hyoid
distance (distance from PNS to hyoid bone) and TPD (distance from tongue dorsum to palate) on CBCT, and on Cep
such as ANB, FMA, Palatal to mandibular were measured. TPD was classified into TPD I in middle between
maxillary lateral incisors and canines, TPD II in middle between first or second premolars of maxillary and first
molars (in non-extracted cases, middle between first premolars and first molars), TPD II in middle of first and
second molars of maxillary and TPD IV in posterior part of second molars of maxillary. Correlations among them
were calculated.

[Results] Ul to NA and L1 to NB in T2 were significantly small (p < 0.01), indicating that anterior teeth were
moved to lingual side. Correlation between Cep and CBCT on sagittal section, indicated negative correlation (p < 0.01)
between ANB (T1) and TGH (T2). On frontal CBCT section indicated a negative correlation between Palatal to
mandibular (T1) and TPD I (T2-T1, p <0.05). L1 to NB (T2-T1) showed negative correlations with TGL and PNS-
hyoid distance (T2-T1, p <0.05), respectively, the larger mandibular incisors move to lingual side, the lower hyoid
bone locate, and the lager TGL. However, in most cases the TGL decreased at T2. The amount of retraction of
maxillary incisors showed a positive correlation with TPD I (T2, p <0.05). However, TPD II, TPD I and TPD IV had
no correlation with the amount of retraction of anterior teeth.
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[Conclusion] Lager the amount of retraction of mandibular incisors excessively, hyoid bone tended to be pushed
downward. The lager the mandibular angle relative to the palatal plane became, the more anterior part of tongue
showed a tendency to proximity to the palate. However, there was no correlation between the amount of retraction
of incisors and the low tongue in the area from premolars to molars.

Keywords: cone-beam computed tomography (CBCT), lateral cephalogram, tongue position, palate, hyoid bone
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WO EFEDH B, FBIEFM & 08 ) GRS L E LR BE
ZBRAVL, DAENCEIETR 2 52\ 7B 70 <, (BB RAG
mi (T1) B X iEH R (T2) 12 Cep & CBCT % #iig L
PZREENRE L7z KIFFEEHR O Cep Wi & CBCT i
BIIBEBROZHZHWE L TRESNZIDTH S,

AWF7EI, HARFZERFAPHEEZRXOKEEZHTED
(fwELFF T F5 : EP23D005), BIZESMORNIRE L7z
TNTOPIRE X L THo %I e MEZH2) AT
bizz,

2. WM
1) Cep Hif§

Cep Dz lE, BEROEHOMEIZA Y —1 v
FEMHv, 75 27 70 MEE (REFE) &R
EEFATICLTC, N5 - kT 70 X R
& (Veraviewepocs : €1 %, LHE) Z#HWT, &
BEIET0~76 kV, EEI6 ~ 8 mA, HAFHFM22 s
DI TITHo 725

2) CBCT Mm%

CBCT @ #x #2 1&, B M AXHMHCT % & (3D
Accuitomo : € ¥) ZHWT, HHEME80~90 kV,
BES5~80 mA, K7t A X0125%0.125 %
0.125%F 72130.160 % 0.160 X 0.160 mm?3*® 5= TAT -
72

3. FHAIHE
1) Cep LoEHAIIEH
Bosz Cep Hiff% FL—AL, TOEHEIZD
WCETI AT o 72 (1),
(1) ANB (°)
(2) FMA (°) (Frankfort-mandibular plane angle)
(3) Palatal to mandibular (°) (Palatal plane to
mandibular plane angle)
(4) Ul to NA (mm)
(5) L1 to NB (mm)
2) CBCT Hif4 F.ostilEH
CBCTH & Fo&£HHE OFMIX, Z®IcH %
Y2 —"7— (One Volume Viewer, ver. 2.855.6354543 :
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1 Mt ”7 70774 EoFHIEE

(1) ANB : 54 NA (Nasion & A [Tz #558) L EAM NB (Nasion

EB MRS DT ME, (2) FMA: 75> 27 7V MR ET
FTFRFE O3, (3) Palatal to mandibular © 135518 & T 5H
TP O %3 AE, (4) Ul to NA @ B NA (Nasion & A %
KESM) & BRI (U1 ofRdMilE o, (5) L1 to NB @ K
#NB (Nasion & B & fsM) & TP (L1) ofsMile o
JER

EY ) LoRHIIREEZEH L T 1 &DMED T -

720 CBCT Bif$ - CORHIEBALOALE D1 D51,

R TR MmO H — )V H ANS—PNS &

(K2A), AKFECIZEESTOH =V VB IERO

Eiea Lt (M2B), AIHEECIAKFERRO Y — Vv

DA E A TE AL ICEE L (KM2C),

JORWFIEE (K3) Tk, T (1) 25 (4)

DRI AT > 72,

(1) PNS—EFHHEE (PNS to HU : Posterior
Nasal Spine to Hyoid body Upper edge) : 13
BRI O HEAR LE T TOEMREEE

(2) B-& B MIE#E (B to HU : B point to Hyoid
body Upper edge) : B A» 5 HEAEZET T
[ER

(3) HfEE (TGL : Tongue Length) : FHH K i
(HU : Hyoid body Upper edge) 7»5H%e (TT :
Tip of Tongue) T TOEFEIEHE

(4) F% % (TGH : Tongue Height) : F& 1K L%
PO EREHBAZHD?SERE (TD : Tongue
Dorsum) ¥ COIEMEHiEED KA

RUSHWIE % (M4 A & B) CTit, &HF - IZFME

Bt (TPD : Tongue-Palate Distance) % LL T 4>

DLEIZB N TENZENEHIL 726

(1) bFEMBIY) s — K © TPD 1

(I1) LFHEE 1 F 720358 2/ — & 1 KERRE P

9 TPD I

27

16 4F 6 H

ANS-FNS
o TR e Mid-palatal suture

£\

2 CBCT W% L TOFHNE O E ST

KRB CTIEAKFH O A — 2V vH ANSPNS & FATE %% &9 12
(A), KFECIRIEE MO N — V VPIER OERES & FITE R D
£912 (B), BIBEKT TR B Jr — V7 V84~ P & SFPAT & 22
5 X912 (C) FHAEBAL % [HE L 720

3 KR CBCT BB A 5HIEH

(1) PNS to HU (PNS — & M Ei#E, posterior nasal spine to hyoid
body upper edge) : 135 E 2 &lliA & FH 5K L5 F ComE ik,
(2) Bto HU (B — H&ME#E, B point to hyoid body upper edge),
(3) TGL (H1KE, tongue length) : &k L% (HU, hyoid body
upper edge) 2°5iE%: (TT, tip of tongue) F CTOHilE, (4) TGH

(5, tongue height) @ AR LD B EHERERAZHE, S
(TD, tongue dorsum) F Tk FHEED R A
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(IV)

( () '

. (1) k,\__,

!

4 HUEEWF CBCT Wi{%ic BT 45 - OEMEEEORHIIEE

Y- I#EMEE (TPD, tongue-palate distance) (& 7Kk 3 I i {5
(A) 12BWVT, HBMIZUTO42o0Y s 2 a L2400 ), HEkm
%BE B) CTEE2HIHET COHBEORHNZ1T- 72,
TPD 1: ESAMIGIeh — Reif o Jedi 43 (1), TPD I RF% 1
F0HE 2 /N — 55 1 ORI o i gkl 2S5 (e AE 5113 50
85 1 /NET — 45 1 REsR oA 13) (1), TPD I REHES 1
KE B — % 2 KER R p A 45 (1), TPD IV : 3% 2 KEHk
BALES (V)

28

(%727°L, FERFERNIE S 1SR —F 1K

F i ) e e % D)

() _F7EES 1 KE# - 45 2 KA F YL - TPD I

(V) L5HEE 2 K38 - TPD IV
FTRTCOFHNEE O T1, T28 L OB IEEEARDOZEL
& (T2T1) 122w T, Zhen3mFo5MHI%EIT, £
OFHEEFHIMEE L7z

4. fEHLE

fRataHriL, SPSS Y 7 b7 =7 (ver. 230 : IBM SPSS
Statistic, i) & H\72, ZEHIMELZ B\ T Kolmogorov-
Smirnov O IEBIEDHE 21T > 720 IEBIEZ MERE L 7212,
XD D 5 t REZIT> 720 F72, Cep HifE LEOFHIIEH
& CBCT Wjf% L CRHIl S 7z &5HIEH & o o B AR
22w T, Frllsi/z7— % MoMBEEtR% Pearson ®
FHFMBREE Tt L7zs b, MMM fEK
WAL 59% & L7

B R

ARWFFEIC 1T 2 IR FE#E | Z X o TRIN S N2k (22
%) WG, B &, w14, RIS RERZ2L8 +
74%, Min 115%, Max 46 THh o720 72, HRERERLT7
B, FEHkekAER] 5 BT, FEKBEF O D B, 2 BlLhEHE
ERT7YH—A7 ) a— (FTrHhH—AZ ) 2—) TFHEE
D OB % 1T > 72 ERI T - 72,

Cep W% L OFHIAE £ % 3K 112, CBCT W% o %5
WA R 2 LR 3IRT £/, Cep MG ORGSR &
CBCT W% o ZaHiME DM BIBERE £ 4 L £ 5 17T,

1. Cep Lo43Hr3E H O FHIAE & #7150 Ll

ANB (T2-T1) @ ¥3gfE1301 = 12°, FMA (T2-T1)
DOFIMHEIZ0.8 £ 1.9°, Palatal to mandibular (T2-T1) @
FIMEIZ0L £ 1.9°TH Y, MaizlchEEEIIFROLNT,
BHOBIZIZEAERBD LN o7 (K)o

LA L, Ul toNA (T2T1) OF¥HfEix -38 + 35 mm,
Ll to NB (T2-T1) ®F¥H#1Z-38+30mm T&H I
Ul to NA, L1 to NBIZHTEIICILER L THFRICA IS/ E
<7 (p<001), MrRIZHIEAHRABE) L7222 & 2R
L7z

2. CBCT W% Lo #5HIE H O FHAE & 750 otk
PNS to HU (T2-T1) ®OF3#{#i£145 + 384 mm C, B
to HU (T2-T1) ®OF3MEi1 -008 = 474 mm TH Y, Fif
HIRICAEETRDONT, HHOMEOZILIZEM S b
DTHotz (F2)s /2, TGL (T2TL) OFIHfEILX -153
* 472 mm T, TGH (T2-T1) ¥ X -013 = 471
mm CTHEMERICH ), WHZICEEZIRO LT, &
DEIELEEIIZOWTHZEITRM A IO TH-o72 (£2),



BRI — B — 4 CT & v 72 O &Fifli A6 4F 6 1
#1 WKL 7 702775 EOSHEE OFHIME & E o i
ANB (°) FMA (°) Palatal to mandibular (°) Ul to NA (mm) LI to NB (mm)
Tl 3.6+2.3 26.9 £6.0 27.246.8 7.9+2.8 9.3+2.7
T2 3.7+1.9 27.745.5 273459 4.143.0 5542.0
T2-T1 0.1£1.2 0.8£1.9 0.1+1.9 -3.8 £3.5%* -3.8 £3.0%*
N=22 ,Mean = S.D., ** : p <0.01
72 KT CBCT mif§ b & RTHIIE H O RHIA & iz o ik
(1) PNS to HU (mm) (2) Bto HU (mm) (3) TGL (mm) (4) TGH (mm)
Tl 55.76 +4.59 56.40 +4.22 66.01 £4.60 29.68 +4.74
T2 57.22 £5.85 56.32 +4.45 64.47 £5.38 29.54 £4.04
T2-T1 1.45+3.84 -0.08 £4.74 -1.53 £4.72 -0.13 +4.71
N=22, Mean + S.D.
3 HiGHM CBCT Mif% oo &5t B o HllE & itk otk
TPDI (mm) TPDII (mm) TPDIII (mm) TPDIV(mm)
Tl 1.82 +£3.37 3.00 £5.44 2.66 £4.00 2.75 £3.40
T2 2.17 £2.43 2.54 £3.64 2.58 £3.48 2.79 £3.54
T2-T1 0.36 £3.75 -0.46 £7.45 -0.07 +£5.87 0.04 £4.64
N=22 , Mean + S.D.
F4 MWL 770277 AFHIME L SRE CBCT W% o sHllEOHH BRI LR
(1) PNS to HU (mm) (2) B to HU (mm) (3) TGL (mm) (4) TGH (mm)
FRBIRE ¢ Tl T2 T2-T1 Tl T2 T2-T1 Tl T2 T2-T1 T1 T2 T2-T1
ANB (°)(T1) 0.014  -0.043  -0.083 0.026  -0.333 0.320 0.394  0.430*  0.108 -0.141  -0.606* -0.377
FMA (°)(T1) -0.122  -0.008 0.133 -0.410  -0.150 0.223 -0.044  0.217 0.290 0.000  -0.221 -0.190
Palatal to mandibular (°) (T1) -0.167  -0.086 0.069 -0.366  -0.206 0.132 -0.130  0.175 0.325 -0.084  -0.269 -0.146
Ul to NA (mm)(T2-T1) 0.348 0.253  -0.030 0.299 0.204  -0.074 -0.015 -0.330  -0.361 0.308 0.174  -0.161
L1 to NB (mm)(T2-T1) -0.005  -0.290  -0.435*  0.060  -0.067 0.115 0.031 -0.347  -0.425* -0.084  -0290  -0.163
N=22, *: p <0.05, **: p <0.01
#5 L7 7 a2y A5HIME & HTSEET CBCT Il 5 L o> FHilE o AH B BE £7
TPD | (mm) TPD Il (mm) TPDIIl (mm) TPDIV (mm)
FHBIREL 1o Tl T2 T2-T1 Tl T2 T2-T1 Tl T2 T2-T1 Tl T2 T2-T1
ANB (°)(T1) 0.044 -0.314 -0.223 -0.163  0.150 0.192 -0.348  0.153  0.328 -0.409 -0.006  0.295
FMA (°)(T1) 0.070 -0.337 -0.256 -0.014  -0.081  -0.029 -0.064  0.058  0.078 -0.075  0.125  0.150
Palatal to mandibular (°) (T1)  0.302 -0.364 -0.449%* 0.184 -0.113  -0.190 0.033  -0.023  -0.036 -0.038  0.031  0.051
Ul to NA (mm)(T2-T1) 0.033 0.447%  0.261 0.066  0.280 0.089 0.106  0.255  0.079 0.114  0.212  0.078
L1 to NB (mm)(T2-T1) -0.207 0.245 0.300 -0.089  0.180 0.153 -0.099  0.058  0.102 -0.194  -0.154  0.025

N=22, *:p <0.05

%72, TPDI (T2-T1) OFI9IX0.36 + 375 mm, TPD
I (T2-T1) @FIgfHEIE -046 = 745 mm, TPD Il (T2-T1)
DX -007 = 587 mm, TPD IV (T2-T1) O FigfE
13004 + 464 mm TH Y, MERICAEETEO SN,

- LFEMEEC oW T FARICZLIZEH R b 0T
bHotz (£3).

3. Cep #HilllfE & £ARWr CBCT i & L o> 71l i ] o> #H B4
ESE2S
ANB (T1) & TGL (T2) &@ORIZIEDOHE (p <0.05)
Zam L, E5I12ANB (T1) & TGL (T1) &oRIZb A
oMMz o, EFEFIZENTH 513E, MikoEhE
ARE L, MHOEERE S IR E WET 207 (K

29
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45

0 5 10

ANB(°) (T1)
r=0.430, p = 0.046

C D

= ~
o -
~ o
= e
E —~
= g
- 5 g
T s
2 O
N =
Z, -10

(a9

L1 to NB(mm) (T2-T1)
r=-0.435,p=0.043

5 Wi+ 7 7 v s AFHIME &£ SR CBCT Bif% Lo aHIED AR

TGL (T2) & ANB (T1) o4 (A), TGH (T2) & ANB (T1) @#iF (B), PNS to HU (T2-T1) & LI to NB

(T2-T1) oM (C), TGL (T2-T1) & L1toNB (T2-T1) »#iE (D)

B
10
o

— 5
E o N
g O 2
R 20 3@ 40 g
g -5 S ~
= A
, F

-15 -12

Palatal to mandibular (°) (T1)
r=-0.449,p =0.036

6 WL 7 7 vr T A5HIME & AR CBCT Eif% Lo RHIED AR

40

35

30

25

20

15

OO
S <><>©
o
o g o
o o
o
5 10

ANB(°) (T1)
r=-0.606, p = 0.003

L1 to NB(mm) (T2-T1)
r=-0.425, p =0.048

15
10
5+
o 0 ©
© <><> <
8o
-7 -2

Ul to NA (mm) (T2-T1)
r=0.447, p=0.037

TPD I (T2-T1) & palatal to mandibular (T1) ®#HE (A), TPD I (T2) & Ul to NB (T2-T1) OB (B)

30
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4, K5A)

F72, ANB (T1) & TGH (T2) LoRICEOHE (»
<001) #/;/~L, &5|2ANB (T1) & TGH (T2-T1) &
DI b R OMEIAED S, FEEREMENTH S &,
WA EE EAMELL & 7 DEA % 2072 (F4, H5B),.

4. Cep #Hilllfif & A7 EE KT CBCT Mi{% £ o> 5t i o> 41 B
B PR
Palatal to mandibular (T1) & TPD I (T2-T1) & @
IZEOME (p<005) %D, A RFHICH 3 % TH
DORRENRREVITE, FRHHOEYE — DMV
S b EMERDT (E5, M6A).

5. ETHHATEEEOM%IBE & CBCT MWif% 1o & 51l
DA BILR

L1 to NB (T2-T1) &, PNS to HU (T2-T1) & TGL
(T2-T1) L OMICEZEZAOHE (<005 %KL, T
AT O EHEMANOHBBRERAKEVITE, ik, HEE
PNSIZH LCHETHIZTEAD, HEEIIRE %5 MM
L7z (R4, M5CED), F72, BiBE2%0) b
2%1%, 2SD.ULOHETHEEPETHICBE L Cwiz
(5D)s

Ul to NA (T2-T1) &, TPD I (T2) L OMICHE %
EOMBE (p<005) %D, LFEFHOEHH~OFEE
AREVITE, MEREORHETIEIOF T T L EM %R
L7z (85, MI6B)s L2 L%dS, Ul to NA (T2-T1)
Y L1 to NB (T2T1) i&, TPD I, TPD I, TPD I &
" TPD VOflifithd#% (T2-T1) & ORMICAHEEIRD
SNahor (#5),

z B

Jiang 5 9% Kim 59 Of3e7% & CBCT W%z Fwv<
AL, HEOME, [REOKE % ZRITIIZFHE L Tw
LRI SN D L 00, Ao EHA~OB = L GEIE
BRAHROENR, FHEOMEDOHEIZ ST CBCT H
G HWCECHE L CwaEIZINTETIC RV, £
2T, ARWFZE Tl Cep % & CBCT Wi{%% H\, ML
HRIZICBWT, ETHATRO THANORE=® O E NI
Lo THEMRHFBOMBELNED X HIZELS 5 O H
L7

1. Cep hoZ#IHH OFHAME & a0 g

#F 1IR3 L9128, ANB, FMA, Palatal to mandibular
DMHIEDOZALIZEM TH V), BIERER IS BV CEHE
WCREBREAIED SN mpo/z e E 2z b/zh, LT3
RIS EANEREICBE L7 (p<005), #HEEEEKIZE
VC/RNEIBIR B & 1 O BB IR IR IR 2 AT o 7o BB E 3224, 1T
HELZHTHY, FO/DIZ TR EHA & I

31

A6 46 H

BEL-EEZON,

2. CBCT MWif% o2& 5HIIE H O FHME & 4 mi 72 0 ik
Bhatia 5%, $K#E CIXATROEHA~OBEIZ L > T
EREFCRET 52 LRI NE LTV, Aif
ZEICBWVWTIE, K2R T LI, TIE T20MIZEHEED
fLER, HTORHIREIICHTLIINTCOHETHRELRE
{13380 51§, Bhatia 51 & IZE % R E R L 72
COEME LT, S OMETITRIEOEHEEE, L
FHATHC7.75 mm, TZEATHNC7.15 mm Tdh - 7z2DIxf L
T, AWZEIE38 mm (£1) Tho/zZ &b, #H24
KEDPoZEIGERLZbDEEZ SNz,

3. Cep #HlIME & J IR CBCT Mif% b oo 5HAIME R o A8
Bt

F4IRTEHIZ, ANB (T1) & TGL (T2) &offic
HEZEOME (p<005) (HHBIFREL : 0430) 2~ L, L
A EEATH ST E, MithD TGLIZFKE L ZhoTzs F
7z, ANB (T1) & TGL (T1) & oRIZi34A & MBI
BoOOLNLHho72b DD, ANB (T1) & TGL (T2) @
RS & MR (HHBIRE 0 0394) 2R L7z, Tl
LFHRIZMEN DS A L, FEEAHIH M ET A0, &
AEVE W) EREWEMEZRLOTR 2V EELLR
72 (K5A),

Guo 52 1%, B I HoBE T, ANEEEZED
BIEGHEIC L > CTHEEOBRIBENZ 7] &k 2 3D
SNDB—T, NAT ¥ T VA OGO EG O
BETIE, PINEOY A AL HEFOMEBEICHEY LITT 2
ol b HELTWh, —F, RIfFETIX, F412
AT EHIZ, ANB (T1) & TGH (T2) & oM IZE DM
M (p<001) (HIBIFR%L : -0606) %R L 720 F72, ANB
(T1) & TGH (T2-T1) & OMIZAHERMBIZRED Sk
Mo 7zh%, ANB (T1) & TGH (T2) & OB & FAkD
A (FABAFREL - -0.377) 2SR b7, LEHATZE
MTHAHIIE, MEOEEEIMEALL 7 2HAZ RO/ H
Dr#Ez o517 (W5B),

SO EZELT, Guo SR IIEHEIIS A KA T %

DEHEIK L THIISIEREITo72 LTHBY, Thi
Lo THEDANR=ADIPRTHER S N7272012, RO

TR L > THERNDOFEDAR—=ADPEA L7z E R
Li7ze L72hSo T, WIS ILREAT > T WARRTSEIC
BT, Guo bG8, RIEOEEBIZIENE
WEHIR 2 A= AN Kb/ & T, KEEIZR-72h
DEEZ BT,

4. Cep I & FySHEK CBCT {5 _E o> 51 i [ o> AH B
ESEES
FS5IRT L9112, EHITHT 5 FEHOMAE (Palatal



to mandibular) 2K E W DITE, ARICKEHLERD
T OEE-IHMEEEE (TPD I) 25/ & < % A (p
<005) #RL7Z: (K6A). FFEICHT 2 FTHEDRKED
RKEWVDDIZFHKOMER Z /R L, HEHIH~ZEM T 2 HH
W BI7280, FIRDOBRINORBEI Y, HEIATRE O
HLOWEEDP/NS K R BERERLIZEZZ SN,

5. ETFEEIH O MO HZEE
Al & OB R FR

TGL @ T2-T1Z -153 + 472 mm CHEOEZ I Y (F
2), %L DIEBITHIHZIZ TGLIZ/NE < 2 ), 5|12 PNS
to HU % B to HU Ol i D ZALIZER TDH - 72720,
THOMBEIIETHANEZLL TRV EDEZ LR
720 L2L7%72%, Llto NB (T2-T1) &, TGL (T2-T1)
& PNS to HU(T2-T1) & OoRIZHEZEDOHE (p <0.05)
ARL72ZEDS, THAEOEHEHMADOFZEBENE L K
EVEFITH D L, MEO TCGLIZKREL 2D, HHIEE
THICEET LMEME /R (5CBLUD) £Ex25
nrz,

TNEGuo HYOEELFFT MR L LD, FHHAET
BOBBESKENI EIZL D, FOBRT~OI ALY
BREGZ>TWAEEZ LN, 72, TEHOMENET
FWEALL72ERE LT, S5 x5 E355E EHfEOm
NOBTAEz S, DEGEEREIC L > THICEST
LHAD L == TERATIDLENS DL EEZ LNz, L
72h o THHROEICB W CBIEBRIBRO T E R EO&
WZB5-F 2@ I OWE R IT, FICBT 551 055 IE G
252 2 WBIIOWTHRFTA2LENH L LEZ b,

F72, 2% 2BOHENSH T HICHEFICEEL, I
SOWERE I E, FMA OBIKEO SN, T2, HE
WO A R L7ze D9 b 1ERIE ET5E
SR EOBER Z R L TWwWize {HEFIZFMA BB
D, WENC E TSR EERR LD LGS, WESET
TRBET ARSI EZ SNLD, BRI SICER
W< L FMA OFA L EEOMEOHBIZOWT, Hit%
ERLVED S H EEZ LI,

—75, LA OEHAOBZBEATREWIZE, R0
KEARL MO FIEOF AT 2EAE R L (£S5, K
6B)o ZhUE, FFHFMEOBZRINOBENZ L > THD A
R=ADVEDLN TN ZET, FORIFEATIEI T
DM ZR L2 DEEZSNTe LALEHS, ANF
HA S RKEAMEIZ 2T COFRY — 2R, LT 3E8
BB OFHAO R & & OMHMIZRES ST, Fhdhs
BHMOBEALEH & OMBIEBD SN o7z (F5). L
72H3-C, TPD I, TPD II, TPD Vi&, %GIEiGEO %
FIEEAESZIT VWA DEEZ BN,

BIEEEICBWTIE, EERRATHBET 5 BN T/IE

& CBCT Hif& Lot

EPNCES
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BO8BHE T

R % ) R BIRT 5 2 e %\, RIS, REERZE
A NA T 2 7 IHFDIEFNZ BT, KEWIZRKD
BEZ BT LHE, 7y h—A2 Y a—%fwiziGEq!
WAVETLHILODR BV, TNUIIDWT, Liang 5%
&, LBFEAIZEOBEE K LT LEEMET O T v - s
) a—%Hwigae, EEAAROE TSy, THEGO
SEERFE ) O REEAHE 2 5 & s L Tw5b, 72 LaBanc
LB, THBOWMHNOBEN L > TFHFICAHE LT
W5 Hg LT H B B E R 7 EOSET RIS
FlE RFen, HEFEMEAFICBETAZ L E2RLTW
%o MZT, Shi H501%, FFHZKEFFIEY (2AEfESE 5
ZEICEoT, FREIRIEKT S LA T\ 5,

L72h3o T, LFEEMZEEILNA T ¥ 7 IOVEOFER]IC
BWC, KA BIEREEXTOSS, Ty hh—A7
) 2 — % W7 IEEEIC X o TR B I SRR ) o 2
=7 ARBHTHIET, RUERLHFFOETANOE
FoWklcEGTEbrEEZOND, —FTT Y =AY
Ja—%H0bZ eIk > CGBERFKOSMZE A L
LAHEMED B 5720, [HIRATOZW SRR OB E=% |
FNIHET A LEDRD L EEZ BN,

ARIFETIE, BRHICHBERBAT S X OCHEEZLTRO
CBCT HE g% & &7z, TNzl THEBRE IV 7% <
T T = R WETE Lol T72, WEBEHD 5
TR\ D IZIRMEHE & IR RO LB R 12 & 5 i
BRI OWTOME T A o720 BT, RWFET
i, HOEZIREEICOW TR R 4T - 724, HOBRES
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Effect of separating material on attachments used for aligner-type
orthodontic appliances

Ryo Kaetsu
Department of Oral Structural and Functional Biology, Nihon University Graduate School of Dentistry
Department of Orthodontics, Nihon University of School of Dentistry
(Directors: Prof. Mitsuru Motoyoshi, Assoc. Prof. Yasuhiro Namura and Assist. Prof. Haruto Hiraba)

Abstract

[Purpose] There is little information about the effects of applying separating materials to a template for bonding
attachments used with aligner on the shape and surface texture of the attachments. The effects of applying the
separating materials were investigated on the removal force generated between the template and the attachment,
the surface texture, surface roughness, and surface hardness of the attachment.

[Method] The template was made using a rectangular attachment prototype. The sample was prepared by filling
a resin composite into the attachment cavity on the template with pressing it onto the etched enamel of a bovine
incisor tooth, and curing it with light. Template were treated by applying a vaseline or a resin separating material
to the attachment cavity. Control was the non-applied group. In a tensile test, a universal testing machine was used
to measure the maximum force required to remove the template. The attachment surface was observed using
confocal laser microscopy and arithmetic mean roughness (Ra) was measured. The surface texture was also
observed using scanning electron microscopy. Using a microhardness tester, Knoop hardness was measured
immediately after photopolymerization and after 24-h storage. Tukey's HSD and paired t-test were used to conduct
comparisons statistically.

[Results] The removal force was significantly higher for the non-applied group than for the vaseline group and
the resin separator group, and no significant difference was observed between the vaseline group and the resin
separator group. No significant difference in surface roughness was observed among the groups. The surfaces of the
vaseline group and the resin separator group had distortions due to the separating material, more clearly observed
in the vaseline group. Significant increases in Knoop hardness numbers were observed in all groups when
comparing immediately after light irradiation and 24-h storage. A comparison between the three groups
immediately after light irradiation showed no significant differences between each group, but non-applied group
after 24-h after was significantly higher than the vaseline group and the resin separator group.
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[Conclusion] It was shown that applying the separating materials to the template when placing the attachment
reduced the removal force of the template, and also affected the surface texture and the hardness of the attachment.
Therefore, it was suggested that an appropriate method is required when applying the separating on the template.

Keywords: aligner-type orthodontic appliance, attachment, separating material, vaseline
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Comparison of contents of perioperative oral management between
the cancer special hospital and the university of faculty of medicine hospital

Takao Uchiyama

Nihon University Graduate School of Dentistry, Major in Oral structural and Functional Biology,
Nihon University School of Dentistry, Department of Oral and Maxillofacial Surgery
(Directors: Prof. Yoshiyuki Yonehara, Assist Prof. Shunsuke Namaki)

Abstract

[Purpose] The effects of oral management on the prevention of aspiration pneumonia and reduced hospital stay
have been elucidated, and public health insurance has covered perioperative oral management in Japan. However,
there are no guidelines regarding perioperative oral care, and the content is expected to vary depending on the
characteristics of each hospital. In this study, frequencies of perioperative oral management and the contents of
dental treatment during its management were investigated at the Cancer Institute Hospital of Japan Foundation for
Cancer Research (Cancer Hospital) and the University of Tokyo Hospital.

[Methods] From medical records of patients who were subjected to perioperative oral management (Cancer
Hospital: 4,128 patients, 51.7% men, 48.2% women; University of Tokyo Hospital: 1,433 patients, 57.7% men, 42.2%
women), the number of each oral management and the contents of dental treatment was counted.

[Results] The total number of plans for perioperative oral management during three years was 4,128 at the
Cancer Hospital and 1,433 at the University of Tokyo Hospital, respectively. At both hospitals, the number of
perioperative oral management (III) conducted during radiation therapy or chemotherapy was most common, and
the number of perioperative oral management (I) conducted before hospitalization and after discharge, was less
common. Regarding the proportion of each item in the total number of cases of scaling, tooth extraction, mouthpiece
production, and temporary fixation, scaling was the highest at both facilities. The proportion of scaling and tooth
extractions, both of which was to prevent postoperative infection, was exceeded 80% in both hospitals. The number
of scaling and tooth extractions per perioperative oral management plan was higher in the Cancer Hospital than in
the University of Tokyo Hospital, and the differences were markedly in tooth extractions.

[Conclusion] These results suggest that it is necessary to consider the common situations of each hospital and
the differences due to hospital characteristics, when considering the standardization of the content of perioperative
oral management.

Keywords: perioperative oral management, cancer special hospital, university of faculty of medicine hospital
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