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Dental Implant Interactions with Orthodontics
Eddie Hsiang-Hua Lai | Taiwan Association of Orthodontists (TAO) &%
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Eddie Hsiang-Hua Lai DDS, MS, PhD, MOrth, FDTFEd, FDS RCSEd, FDSRCPS(Glasg), FICD
President, Taiwan Association of Orthodontists.

Head, Division of Orthodontics and Dentofacial Orthopedics, National Taiwan University Hospital.
Associate professor, School of Dentistry, National Taiwan University

Speaker’s Bio

Eddie Hsiang-Hua Lai is currently Head in Division of Orthodontics and Dentofacial Orthopedics in the National
Taiwan University Hospital and also the President, Taiwan Association of Orthodontists. He has obtained his full
academic and specialist training in Taiwan, including DDS, MS and PhD degrees and also Membership of
Orthodontists, Fellow in Dental Surgery of the Royal College of Surgeons of Edinburgh. He serves as a Board
examination committee executive member in Taiwan Board of Orthodontists, Board of Implantologists, Board
of Family Dentistry and also Past President of Association of Family Dentistry, Association of Hospital Dentistry,
Taiwan. His major research interest relies on the subjects of Orthodontic, Implantology, Biomechanics and
Dental Education. He has published around 60 peer review articles in scientific journals, a few book chapters
and over 300 conference / seminar papers focusing in those areas of interest. He has been awarded 22 grants
as principal or co-investigator and has 10 teaching and learning prizes or awards including the hospitals and
associations’ outstanding teaching award.

"Anchorage” consideration is one of the most important issue in orthodontic therapy. It
often challenges in partial edentulous patient to receive orthodontic treatment. In this kind
of situation, proper implantation before orthodontic treatment facilitates the treatment by
serving as a reliable anchorage. However, improper implantation would lead to disaster. To
predict the implant location precisely and correctly, several studies demonstrated the
conventional workflow of implant placement before the orthodontic treatments. Anterior
implant restoration is widely acknowledged to be one of the most challenging procedures in
the field of restorative dentistry, especially for sites with vertical and/or horizontal hard and
soft tissue deformities. It is generally accepted that orthodontic extrusion before an implant
procedure is frequently the best means by which to consistently overcome vertical
deficiencies. This presentation will outline a modification to this technique, involving staged
orthodontic extrusion and buccal root torque. The main advantage of this modification is
that it encourages bone and soft tissue development, thereby enabling the patient to
receive immediate or early implant treatment and also point out digital implant planning
could be the solution and substitute the conventional model setup. It not only reduces the
laboratory work but also minimizes the errors.

Keywords: Anchorage, implant site prediction, orthodontic implant site development
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New Vision of Teamwork in the Digital Era
Kelvin Wen-Chung Chang | The chairman of education committee, TAO
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Kelvin Wen-Chung Chang, DDS, MS

Chairman of Education Committee, Taiwan Association of Orthodontists

Advisor, World Implant Orthodontic Association

Adjunct Clinical Instructor, Orthodontic department, National Taiwan University Hospital
Director, Breeze Dental Center

1996 DDS degree from School of Dentistry, National Taiwan University, Taipei, Taiwan
2003 Certificate of orthodontic training, orthodontic department of National Taiwan University Hospital
2005 MS degree from Graduate Institute of Clinical Dentistry, National Taiwan University, Taipei, Taiwan

Dr. Kelvin Wen-Chung Chang is an adjunct clinical instructor in the orthodontic department at National
Taiwan University Hospital since 2004. He held a private group practice center in Hsinchu, Taiwan in 2007. He
is the chairman of the education committee of Taiwan Association of Orthodontists (2021-2022) and an advisor
of the World Implant Orthodontic Association since 2016. His interests focus on self-ligation system, TADs
application, interdisciplinary treatment, aesthetic dentistry and digital orthodontics.
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1 1 1 1 2
1 1 2 1
1 1
2
Iml/
10ml/
7 pH
10mL/ 10 100mL O.1N HCI 10mL/ 10
100mL VAS
( )
VAS
VAS
1 2 3 2
2 1
2 3
32 26 6 CT
CT
1.4mm 6mm CT
(Mechanical Finder) 2
4
20
05 10
mm (R2 0.8033)

95% 50% 5%
-663p strain -852p strain

3739y strain 4762y strain 5785y strain
-474y strain
95% 50% 5%

05 1.0mm
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Angle
CATS

DICOM STL

Angle

CT

59 3

CATS

Force driven system

system
system
16 5
high angle case overbite-2.6
37

4 11
ANB 7.9° 7.7° SNB ° 712° 73.0°
4.9 30 overbite -2.6 19
963 ? 1,129 2 24734 3 32,054 3

2

SN-MP

Displacement driven
Force driven

Angle

52.4°

48.2°
overjet
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Slitrk1

[N
N
[N
[N

1 1 2

Slit and Trk-like protein 1 (Slitrk1)

1 Slitrk1
Slitrk1 7
(WT) Slitrk1 KO pCT WT
KO (priBMSCs) BMP-4 ALP WT KO
priOB B -
Slitrk1 TAZ gPCR Western Blotting
C3H10T1/2 Slitrk1 Runx2 ALP Osteocalcin
g PCR Student's t-test 0.05
KO KO WT Slitrk1
ALP KO priBMSCs KO PriOB
TAZ C3H10T1/2 Runx2 Slitrk1 ALP
Osteocalcin Slitrk1
Slitrk1
Slitrk1
1 1 2 1
1 1 2
2 1 2
Slit and Trk-like protein 1 (Slitrk1) 1
Slitrk1
Slitrk1 null TA
CTX Slitrk1
gPCR 7 TA GA
Slitrk1 null
Myogenin MyHC Ki67

Student's t-test 0.05

Slitrkl CTX 3 CTX

GA Slitrk1 null Slitrk1 null
Myogenin MyHC Ki67

Slitrk1 null

Slitrk1



PPP1r18 c-fos

NFATcl RANKL

NFATcl c-fos NFATcl
PPP1r18 PPP1r18 NFATcl
PPP1r18 NFATcl
RAW264.7 PPP1r18 RANKL
NFATcl TRAP NFATcl
gPCR NFAT NFATc1
PPP1r18 RANKL NFATcl
PPP1r18 NFATcl MRNA
PPP1r18 NFATcl
PPP1r18 NFATcl NFATcl
c-fos PPP1r18 c-fos c-fos
c-fos PPP1r18 NFATcl
PPP1r18 c-fos NFATcl1l c-fos
Msx1
1 3 2
4 2
3
Msx1
MSX1
Msx1
Msx1+/- (N=26) X-gal Msx1
Msx1+/- 11 (0]
Msx1+/- (N=147) Msx1l-/-(N=60)
X-gal Msx1
Msx1-/-
Msx1
MSX1

Msx1



Organoid Mashl
1 2 1
5 1 2
QoL
Il Il
Mash1
Mash1l 3D organoid
ex vivo 3D
organoid Mashl
Mash1l Mash1-
CreERT2/CAG-floxed tdTomato(MT) Mash1-CreERT2/CAG-floxed DTA(MD)
MT Tamoxifen(TM) Mashl tdTomato
MD ™ Mash1l MT
™ 7 (P7) MT MD organoid
™ Mash1 tdTomato P7
organoid organoid
Mashl1 Il Il P7
in vivo Mash1l organoid Il Il
Mash1 i Il
PIEZO
1 1 2 2
2 1
6 1 2
ATP
PIEZO
PIEZO
HPdLF
5 PIEZO1,PIEZO2mRNA RT-gqPCR
HPdLF PIEZO1 PIEZO2 Caz2+
HPdLF PIEZO1 Yodal HPdLF Yodal 24h
ATP - 249
PIEZO ATP
HIF-1a
one-way ANOVA test Student’ s t-test
PIEZO1mRNA PIEZO2mRNA
Yodal HPdLF Ca2+
ATP ATP PIEZO ATP

PIEZO

HIF-1a HPdLF



Apert

1 1 1 1
1 2 3 1
7 1
2 3
Apert OMIM 101200
2 FGFR2 FGF
Apert
11 FGFR2 FGF FGFR2
Apert Ap 13
FGFR2+/Neo-S252W ACTB-Cre+/+ 13
Ap FGFR2+/ S252W n=3 ACTB-Cre ACTB-Cre
+/- n=3 HE
FGF (FGFR1
FGFR2 FGF1 FGF7 FGF10 p-ERK) Mann-Whitney U test
p 0.05 Ap
FGFR1 FGFR2 p-ERK
FGF1 FGF10 FGF7
Ap FGFR2
FGF7 mRNA Ap
FGF7 Ap
13 FGF7
1 1 1 1
2 2 1
8 1 2
HDPSC
HDPSC
HDPSC
HDPSC 2,4, 6,12, 24,48
HDPSC CD90 CD105
Cb44 CD73 mRNA gPCR HDPSC
WST
ATP
20-43 two-wayANOVA
48 ATP
12
24 HDPSC
HDPSC HDPSC

HDPSC



1 1 1 2
(2) 2 1 1 2
o 1
2
(PRJI) in vitro
c2c12 pRJ
in vivo pRJ
C57BL/6J (TA) 10 mM Cardiotoxin (CTX) pRJ
pRJ CTX 3 TA
CTX 7 TA HE (CsA)
pRJ Pax7 MyoD
c2C12 pRJ RNA
t pRJ CSA
pRJ Asymmetry
pRJ miR29a
pRJ miR29a
1 1 1 1
1 1 1
10 1
2
AB

Diagnostic Criteria for TMD( DC/TMD) AB

DC/TMD
18 34 57 DC/TMD
9
MVC 30%MVC 025 1
Tonic 2
2 Mann-Whitney U
DC/TMD
1 Tonic

Tonic
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en masse
retraction
CT 4 mm 7 mm
0.022 inch 0.017x 0.025 inch
0.018x 0.025 inch 0.019x 0.025 inch
15N en masse retraction
4 mm 7 mm
4 mm 7 mm
4
mm 0.017x 0.025 inch 0.018x 0.025 inch
7 mm
12
1/3
Al
0.5mm 16 40
47 94
94 188 47
Al 4
(U Al 10 47
Tukey 4
ul
u4 p<0.05
u3 u2
4

1/3
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MPA 7
MPA 2000 2012
13 MPA 144
7 57 35 22 7.8+ 1.6
T1 MPA T2 7 T3
SNA SNB ANB FMA overjet overbite UltoFH L1toMP NF to
FH T3 A 44
B 13
Welch t 214
T1 ANB L1toMP B B
-1.4° 850° T2 NFtoFH B p<0.01
T2-T3 SNB ANB overjet B
p<0.01
ANB L1 to MP MPA
MPA T2 NFto FH
MPA T2

4 15

14

4 3
8

11 2



OA(Oral Appliance)

AHI(Apnea
hvpopnea index)
15
OA(OralAppliance)
50 OA

1-2 OA AHI(Apenia hypopnea index) 45 16

OA (SN-MP2° )

63 AHI 61
63 CPAP(Continuous Positive Airway Pressure) AHI 61 1.7
CBCT CPAP
70 Tooth Wear
SN-MP3°
AHI OA OA CPAP
AHI
CBCT 3 AHI
1 1 1
16 1
2
10 25mm
10 20 23
T1 T2 T3
ANB ANB 83+ 39° (T1) 4.7
*24° (T2) 6.3+ 29° (T3 1 1.5+ 14° (T3 T2)

ANB 79+ 1.1° (T1) 53+ 14° (T2) 53+ 1.7° (T3) 0.0+ 0.5° (T3

T2) ANB



17 1
2
1975 1975 2020 46
1975 1
2020 12 46 2053
1975
10 5 80
1998 2001
2006 2009
1 3
20 29
50.8
(SSRO) 77.0 SSRO Le Fort
11
18
CT( CBCT) CBCT 3
CBCT
2007 4 2018
3 11 2296 ( 822 1474 )
144
CBCT
144 ( 1 14 136 ) CBCT 91.7% 132
154 25 91
CBCT 164 40 Ericson
91 39.7
51 285 16.2% 223
3

CBCT 3
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5 222 2021 9

2015 2021
12 6
7 9 40 10 12 30 70
35
20
56 40
30
2018 1 1
2020 12 31 3 399
5 12
13 18 19 overjet 6
overbite
399 241 158 2 3 8 9
1.4 78% 10%
95% 8 49
23 16% 5% 7% 3



PNAM

21
Presurgical nasoalveolar molding: PNAM
2005 4 2021 3 15
16 ( 9 7 )
ARCTICA AutoScan(Kavo ) 3D
Geomagic Freeform Plus( ) (
D-D" ) (c-Cc )
T-T" D)
Paired t PNAM 12425+ 37.05
6.03+x 0.9mm
(p 0.01) 1.84+ 1.54mm
(p 0.01)
(Qol)
1 2 1 2 3
2 2
22 1
2 3
QoL
SBG QoL OHRQoL QoL HRQoL
8-10
44 18
39 101 CPQ8-10
OHRQoL PedsQL HRQoL PedsQL
1 3
1
QoL
HRQoL SBG
OHRQoOL/HRQoL SBG OHRQoL/HRQoL
SBG 3 OHRQoL
SBG
SBG QoL

QoL SBG



23 1 3 5
3 4
QOL
MB )
208 STAI( ) BDI-I( ) WHO-QOL26(
) ANB MB
(GLM) GLM STAI
QoL
STAI-T QOL
STAI-T QOL STAI-S
QOL SNB
ANB STAI-S QOL
1 2 1 1
2 1
24 1 2
‘NW NW
2cm Co-Cr
Streptcoccus mutans ( 107 8 /ml) 15
30ppm 100ppm NW NW30 NW100
5 BHI
37 48
n=5 LS 0.01%
CcC NW30 NW100
™™ , NW30 NW100
TW,.LS CcC

p<0.05



1 1 1 1
1 1
25 1
2
2021 8 5 10
2019 1 2021 9
35,081 1,638
2020 4
11.7 11 4
273 4
T
1 2 3 4 5
6 7 8 9
D) 2 (3)
26 4) (5)
(6) (7 101 (8) (9)
zoom
IT
T IT
T
google google
Email Notifications for Google Forms
Google
Email Notifications for Google Forms pdf
google
google USB
CD-R google google
UsB

D- google
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2002
1
2
29
10
10
10
10
10 3 10
6.3
28
4 2002
29
10 10
10
10
10 23 10 39



1 1
2
24 10
1
3 2
11
1
2
20 Overjet overbite
4.0mm Angle Class
CT

De-la-Rosa-Gay C
2/3

Tweed



CT( CBCT)
CBCT
Ericson
4
16 9
overjet + 2mm overbite -2 SNA

77.0° SNB 78.1° ANB -1.1° FMA 37.0° SN to MP 43.9°
Ul to SN 108.8° FMIA 53.4° Interincisal angle
117.8°
1 2

TAD
Ul to SN 1088° 91.2° IMPA
89.6° 63.9°
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Angle Class

1
12 3 2015 9
Convex Type
Angle Class overjet
6.0mm overbite 2.0mm
SNA 853° SNB 817° ANB 36°
Ul toSN 116.8° IMPA 109.0°
Angle Class
Nance
2 10 Begg
type FSW
Angle
Class
2
2
18 7 2017 6
convex type
overjet +2.4 mm overbite +1.0 mm Angle Class | arch
length discrepancy -5.8mm -39 mm SNA 84.0°
SNB 789° ANB 5.1° I FMA 376° Ul1ltoSN111.3° FMIA 47.8°
014 NiTi 017 .022 Co-Cr-Ni
wire Detailing
1 6 Angle Class |



Skeletal Class

Skeletal Class | 2013 2 22 9
convex type
Angle Class | overjet 3.0mm overbite -2.0mm
Skeletal Class | E-line

Overbite

I I
A case report of skeletal class and Angle Class  with anterior
crowding and labial tippina

4
23 1 2017 2
Convex
Angle Class overjet
+4.5mm +4.2mm overbite +1.5mm Arch length discrepancy -0.5mm
-3.5mm ANB4.0° FMA27.0°
Ul to SN 1145° IMPA 105.5°
|

Angle Class |

26

2 overjet overbite



Il Angle |

5
I Angle | 2013 4 16 5
Concave type Angle | overjet -1.5mm overbite
Oomm Arch length discrepancy -16.0mm -2.0mm
ANB ° Il
Ul-FH 102° IMPA 83°
I Angle |
Arch length discrepancy
Angle Class
6
18 11 2016 8
convex type Angle
Class overjet 25mm overbite 1.5mm
Arch length discrepancy -6.2mm -4.2mm
SNA 815° SNB 77° ANB 45°
Angle
Class
1
9 clear type retainer fixed retainer

2



