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8:45 -9:00 Registration
9:00 — 9:45 “How do we incorporate neurophysiological way of viewing/thinking into
orthodontic practice: an invitation to Neuro-Orthodontics”
Takashi ONO
Professor and Chair, Orthodontic Science, TMDU
9:45-10:15 “Acemannan sponges stimulate alveolar bone, cementum, and periodontal
ligament regeneration in a canine class II furcation defect model”
Pintu-on Chantarawaratit
Ph.D. candidate in Dental Biomaterials
Junior Lecturer, Orthodontic Department, CU
10:15-10:30  Coffee break
10:30-11:00  “Molecular pathogenesis of tooth agenesis, and orthodontic treatment”
Takuya OGAWA
Junior Associate Professor, Maxillofacial Orthognathics, TMDU
11:00 - 11:15  “Mechanical properties of super engineering plastic made orthodontic
wires”
Minami MAEKAWA
Graduate Student, Orthodontic Science, TMDU
11:15-11:30  “Evaluation of bone availability after secondary bone grafting in cleft lip
and palate patients”
Pol. Maj. Narin Jenyuthana
Graduate Student, Orthodontic Department, CU
11:30-11:45  “Comparative study of three remineralizing products on changing the
enamel white lesion in vitro”
Pimsiri Kanpittaya
Graduate Student, Orthodontic Department, CU
12:00 - 13:30  Lunch hosted by Orthodontic Department, CU
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“How do we incorporate neurophysiological way of viewing/thinking
into orthodontic practice: an invitation to Neuro-Orthodontics”

AR 2013457 15H (k) 9:00 ~13:30

%Fr  Petchara Techagampuch room, Somdech-Yha Building, 2nd floor,
Chulalongkorn University, Thailand
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How do we incorporate neurophysiological way of
viewing/thinking into orthodontic practice?

An invitation to
T

Takashi Ono, D.D.S., Ph.D.

P ind Chair
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rnational Relations

& School of Dentistry

oksI6 Medical and Dental University, Tokyo, Japan
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Bangkok, ay 15, 2019

__Role of muscle spindles & occlusal vertical dimension

> Several reports indicate that jaw-
sensitive to-muscle length and
responsible for the

pind which are
therein, would b

anges in the

ted w s TMDs (Christensen,

have such a:strong
tinnitus-and

__iIOVD & muscle spindles: short-term effects

| Adult animals
Role of Occlusal Vertical
. Dimension in Spindle Function

resin built-up

Bangkok, May 15. 2013
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Dysfunction: = Malocclusion

et respiration = Adenoid face,
narrowed Mx arch, etc.

Low tongue posiiion = open bite,
widened Md arch, etc.

Abnormal swallowing = apen bite,

_ Bite-raising &

position after

ret

Prologue

Mx protrusion, facial deformity

= chewing disorder
Cleft lip/palate

= speech disorder

> Mandible usually returns to its original

» Mandibular opening as a consequence of
orthodontic treatment doe

ariably




i Case presentation
Pre-Tx

Musde spindie

_Changes in EMG activity of the anterior temporal muscle ____Muscle spindles & iOVD: long-term prognosis

| Adult anima

3 o T Wesks
=8  (n=M) n=8)

| plasticity Shee ical di i control & plasticity

Adult animals : 3 :
¥ Anincrease in occlusal vertical dimension (iOVD)
masseter muscle spindle sensitivity

¥ Spindle function eventually on the long-term basis

v The p well as central plasticity may
following changes in occlusal vertical dimension

¥ Such concomitant plastic changes may provide a basis-for
ical adaj ) to orthodontic tr

nmary motor cortex

Adult ar




== Principles of fMRI

Results: behavioral stu

Acoustic Analyses

Control Day1 Oay3 Day?

speech sounds were indlined o get worse with retalners
(Day x Sound) = no main effect ¢

Banghok May 15,

e Brain areas for feedback

v Speech sound
rather than somatosensory
v 1STG shows greater

Participants & retainers
9 adult native Japanese
r plastic

experiments in the n
@ Stimuli: Japanese *sz

N, Wada
» H, [garash
e of brain ac

Results: fMRI study
Overt speaking

Day 1> Day 7

gradually wanef with iime

out retaipers:

king with retainers

ssociated wit

Auditory feedback control is in speaking with retainers
The need to employ auditory feedback control is heavily needed on
Day 1 when the sul el speech most difficult

The need

Overt speaking wil r ¥ IAS Score
Feeling difficulty in articulation is assoc vith the need to employ

auditory feedback control

fay 15, 2013




Wheat is the preferred chewing side?
Mastication is not perform

dentition; - instead, unilateral chewing occurs in about
70% of consecutive chewing cycles

{Mioche et al., 2002 )

preferred chewing side: PCS

Are only peripheral factors involved in determining the
PCS?

PCS-dependent short-term cortical plasticity

What is the relationship between
malocclusion and orofacial
function ?

Malocclusion is accompanied b
dysfunction

Orofacial function “plastically” adapts to
wrong environment

PCS & tongue motor control
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Animal model for TMJ resorption

force was loaded on the condyle of the TMJ in the PCR
group to induce resorption

Rramoto et at., J Bone hiner M

Micro CT




__ Rawdata (1 week)

[ Adult animals

Control

%:p<005
NS:

1 week
Banghok, May 1

_ Effect of condylar resorption on TMJ mechanoreception ___ Plastic changes in TMJ nociception
1 Neurons Young animals
densely pack [P—— [ —
lateral regior

Resorption of TMJ might affect the TMJ
mechanoreception

___Plastic changes in jaw-opening reflex __Masticatory dysfunction can recover in early phase

i Young animals Young-adult animals |

Central




Summary

take-home message

approach

Considerations
for
plasticity

Orthodontic Treatment 1

“Neuro-orthodontics”

Correlated} r'

Mouth/jaws
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