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APPENDIX A

Data of maximum pullout strength and insertion torque in the maxilla and mandible

Table A.1 Maximum pullout strength (N) and insertion torque values (Ncm) in

maxillary anterior area

30° 60° 90°
Sample

Torque Pullout Torque Pullout Torque Pullout
1 2.00 149.26 2.00 142.59 1.90 114.49
2 0.00 42.90 1.02 94.40 2.50 173.94
3 0.43 72.82 0.87 85.43 0.00 82.14
4 0.00 38.09 1.70 113.15 0.00 58.18
5 1.43 122.90 2.40 137.64 2.50 145.97
6 0.40 62.80 0.90 90.02 0.00 74.29
7 1.20 92.85 1.50 129.53 1.50 127.34
8 2.40 150.21 2.10 167.43 1.00 104.14
9 2.50 134.06 0.00 44 .47 1.80 125.94
10 0.76 87.16 1.00 87.69 2.00 182.82
11 0.70 84.10 3.50 209.80 1.80 152.48
12 0.43 67.42 0.00 14.74 3.30 212.01
13 1.66 120.72 0.00 43.56 4.10 218.29
14 2.50 163.07 2.90 143.48 1.50 146.84
15 1.50 94.68 1.50 100.03 0.60 80.00
16 0.80 86.54 1.30 104.41 1.50 139.61
17 1.00 90.18 0.00 25.48 0.00 51.91
18 1.54 95.90 1.50 123.60 3.00 189.49
19 1.70 107.59 1.20 92.34 1.50 99.22
20 0.00 17.53 0.00 10.92 0.00 51.68
Mean 1.15 94.04 1.27 98.04 1.53 126.54
SD 0.82 38.56 1.00 51.73 1.20 51.73

No.sample 20 20 20 20 20 20
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Table A.2 Maximum pullout strength (N) and insertion torque values (Ncm) in

maxillary middle area

30° 60° 90°
Sample

Torque Pullout Torque Pullout Torque Pullout

1 3.76 231.39 5.00 362.76 6.00 406.47

2 2.00 171.35 2.57 134.90 3.40 215.83

3 4.30 236.27 1.70 99.33 1.50 101.92
4 4.32 276.55 1.60 151.12 5.00 312.72
5 5.40 304.75 0.00 59.28 5.90 263.57
6 4.57 297.30 3.00 215.00 2.00 149.06
7 4.32 266.89 5.50 245.20 5.27 297.53

8 5.96 394.15 1.10 99.79 8.90 414.72

9 3.80 233.33 0.43 76.06 2.50 171.67
10 3 182.86 4 328.96 4.50 247.72
11 3.79 153.58 3.00 215.58 2.20 161.60
12 3.50 205.21 4.60 234.55 5.00 312.20
13 1.47 115.62 5.20 263.94 2.90 161.08
14 1.90 154.97 5.50 258.81 5.10 278.90
15 3.50 363.56 4.50 366.79 1.70 110.16
16 5.00 351.53 6.90 411.47 1.45 116.35
17 6.54 397.57 6.90 436.52 3.10 257.10
18 2.10 150.83 2.43 121.21 5.00 250.09
19 2.00 161.72 3.40 211.77 2.10 202.17
20 4.12 174.03 2.76 133.31 2.30 201.23
Mean 3.77 241.17 3.50 221.32 3.79 231.60
SD 1.39 86.97 2.00 113.91 1.96 89.80

No.sample 20 20 20 20 20 20
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Table A.3 Maximum pullout strength (N) and insertion torque values (Ncm) in

maxillary posterior area

30° 60° 90°
Sample

Torque Pullout Torque Pullout Torque Pullout

1 2.00 160.54 6.90 459.59 7.90 506.24

2 5.00 231.69 3.60 257.04 5.00 377.71
3 5.34 261.46 3.13 241.19 4.70 320.17
4 5.30 322.39 5.60 338.41 2.40 145.66
5 2.80 170.97 4.80 228.30 7.00 542.58

6 4.17 251.32 4.64 332.72 4.95 341.71
7 4.20 218.20 4.30 357.79 5.66 297.50

8 6.00 389.78 3.67 371.55 4.00 235.65

9 1.70 106.12 0.12 64.55 2.00 135.82
10 4.00 228.24 6.40 412.39 5.45 579.61
11 2.50 175.97 6.30 421.51 5.80 261.07
12 4.00 216.53 3.03 233.54 3.20 214.08
13 5.90 291.35 6.10 422.70 5.90 264.99
14 4.22 308.40 3.55 362.23 2.40 197.88
15 7.00 439.73 7.45 524.21 5.60 282.47
16 5.39 383.95 7.00 424.72 6.90 445.69
17 5.70 273.41 4.50 311.55 6.00 395.51
18 2.60 147.41 4.10 258.42 4.10 373.49
19 3.50 252.52 2.67 253.33 4.80 321.48
20 2.10 196.39 5.00 378.66 5.17 594.98
Mean 4.17 251.32 4.64 332.72 4.95 341.71
SD 1.53 86.23 1.78 104.56 1.58 136.10

No.sample 20 20 20 20 20 20
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Table A.4 Maximum pullout strength (N) and insertion torque values (Ncm) in

mandibular anterior area

30° 60° 90°
Sample

Torque Pullout Torque Pullout Torque Pullout

1 5.8 332.94 0 44.48 0.7 77.61
2 3.24 199.53 1.6 127.13 1.9 133.56
3 5.4 297.65 4.8 245.6 2.8 176.21
4 1 18.75 0.6 38.26 1.6 112.09
5 2.6 115.51 2.5 205.41 0 11.92
6 5.3 220.54 0.4 91.39 0 3542
7 8.7 527.27 1.78 202.55 1 28.56

8 0.3 65.52 0.6 57.64 0.76 88.54
9 23 204.15 3.4 201.62 1.5 107.79
10 0.43 91 1.7 134.22 0 73.43
11 2.8 134.32 2.1 186.43 1.7 125.53
12 3.54 204.7 1 100.52 0.4 80.56
13 6.3 410.56 2.6 166.34 1.4 105.68
14 5.4 248.45 3.2 178.39 59 300
15 52 380.35 4.6 208.41 2.7 139.26
16 4.3 226.02 1.8 101.85 1.11 92.62
17 2.09 172.04 1.5 99.5 0 55.17
18 1.9 179.36 0.5 70.39 0 53.75
19 3.5 254.61 0.9 88.1 1.51 191.34
20 23 117.43 2.5 154.05 2.4 162.71
Mean 3.62 220.04 1.90 135.11 1.37 107.59
SD 2.16 123.95 1.34 61.93 1.40 66.27

No.sample 20 20 20 20 20 20
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Table A.5 Maximum pullout strength (N) and insertion torque values (Ncm) in

mandibular middle area

30° 60° 90°
Sample

Torque Pullout Torque Pullout Torque Pullout

1 6.20 386.67 9.20 684.01 3.80 307.30

2 9.30 479.96 9.50 541.07 6.40 410.15

3 6.80 342.00 7.54 809.99 3.47 450.30

4 7.74 422.66 6.94 762.50 5.65 601.12
5 5.07 596.38 6.78 858.22 4.05 393.40

6 5.20 239.84 5.96 578.41 431 420.25
7 5.10 377.42 9.20 684.01 9.80 448.76

8 7.80 509.08 6.09 897.97 5.74 584.85

9 5.00 303.77 9.50 541.07 4.80 311.02
10 6.00 397.43 4.18 721.95 3.83 328.58
11 4.12 362.00 7.54 640.45 3.43 455.92
12 5.03 533.19 6.45 1079.34 5.96 690.65
13 5.20 300.57 6.40 362.26 5.30 304.19
14 3.11 325.73 5.29 712.55 5.00 374.46
15 5.50 309.67 10.10 820.32 8.00 611.78
16 5.60 550.18 7.54 788.34 3.69 471.72
17 5.34 400.23 7.74 960.27 5.65 888.96
18 6.40 262.83 6.00 242.45 5.30 330.32
19 3.25 307.16 5.96 788.96 8.01 617.50
20 8.32 502.38 5.25 843.10 4.00 362.22
Mean 5.80 395.46 7.16 715.86 5.31 468.17
SD 1.59 102.38 1.64 196.14 1.71 153.70

No.sample 20 20 20 20 20 20
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Table A.6 Maximum pullout strength (N) and insertion torque values (Ncm) in

mandibular posterior area

30° 60° 90°
Sample

Torque Pullout Torque Pullout Torque Pullout

1 0.60 107.76 9.50 536.27 7.80 508.11

2 4.70 375.74 8.50 687.47 8.00 638.62

3 4.30 244.86 4.63 525.56 6.75 770.70

4 4.57 257.59 7.40 549.97 5.56 701.84

5 3.65 318.06 5.12 585.65 5.65 902.66

6 6.32 729.70 4.72 733.49 7.12 570.92

7 5.40 228.53 8.50 609.24 9.20 525.60

8 6.23 423.95 8.05 711.83 9.79 1017.01

9 5.50 219.35 6.90 378.52 9.70 523.16
10 3.43 297.80 4.49 566.68 6.51 735.41
11 3.38 252.29 7.96 606.16 8.36 848.78
12 5.83 513.80 9.21 1065.93 6.89 854.40
13 2.10 96.64 8.00 344.11 4.40 411.84
14 3.47 254.16 6.32 734.21 5.29 606.13
15 3.83 428.59 4.45 658.86 6.89 895.49
16 5.60 390.14 6.58 775.12 4.85 638.04
17 4.14 389.60 6.63 743.97 5.52 819.78
18 3.00 118.59 9.60 495.11 9.30 504.56
19 2.80 191.04 4.18 713.92 4.98 560.61
20 3.16 178.91 8.41 566.66 5.74 817.95
Mean 4.10 300.86 6.96 629.44 6.92 692.58
SD 1.46 152.70 1.83 156.23 1.70 167.24

No.sample 20 20 20 20 20 20




APPENDIX B
Published article

The systematic review article (chapter 2) was published in the Journal of
Dental Association of Thailand in volume 57, Issue 7 (Sep-Oct), page 285-297 as

shown in next page.
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NALATUIAURD Table 3 Types of surgical guides
Table 2 Summary of article identilying salest areas for miniscrew
placement Placement guide Reference
Preferred Site Reference Brass wire Lec ct al. (2001)*
Park et al. (2004)=
Maxilla . .
Thiruvenkatachari et al. (2006)%
5/6 Poggio et al. (2006 Herman and Cope (2005)®
Deguchi et al. (2006) Chung et al. (2005)”
lehi—pt FOTatatiky L 4t Bt
e et Ryumngetrdar{2Ua]
Schnelle et al.(2004)® Herman et al. (2006)%
213 Carano et al. (2004)7 Acrylic surgical index Maino et al. (2005)%%, (2003)°
<
Mandible 3D stent Cousley and Parberry (2006)
Acrylic template Kyung et al. (2003)=
i 28
g Degueni et al. (2006) Ceramic ball with bite plate Kitai et al. (2002)°
26
Schnelle et al 2004) Guide bar Bae et al. {2002)*!
26
3 Schneeget al. (@0R) Rectangular wire Carano et al. (2004)7, {2005)*
415 Poggio et al. (2006)*

5, second premalar; 6, first molar; 7, second molar

3D adjustahle surgical guide
Titanium sleeve with vacuum foil
Surgical template

Acrylic resin

Suzuki and Buranastidporn (2005)®
Freudenthaler et al. (2001)%

Wu et al. (2006)*

Morea et al. (2005)®
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Table 4 Angles of insertion in the maxilla and mandible
Reference Maxilla Mandible Reason
Kravitz and Kusnoto {2006) ¥ 40-90° Prevent root damage
{occlusal plane)
30-45° Increasing contact bone

{occlusal plane)

Wu et al. (2006) @ 30-40° 10-20° No comment

Cousley and Parberry (2006)% 45° Prevent root damage

Jeon et al. (2006)* 30-40° 10-20° Increasing contact bone

Jeon et al. (2006)% 30-40° Prevent root damage

(bone surface)

Poggio et al. (2006)2 30-40° 30-40° Increasing bone contact and
prevent root damage

Deguchi et al. (2006 3 3 Increasing bone contact

Herman et al. (2006)% 50-70° Increasing bone contact

Park et al. (2006)® 30-40° 10-20° Increasing bone contact and
prevent root damage

Costa et al. (2006)% 10-45" 10-45 Prevent root damage

Suzuki and Buranastidporn (2005) ® 30-40° 30-40° Increasing bone contact

Morea et al. (2005)® 30-40° 10-20° Prevent root damage

Herman and Cope (2005)* 10-20° Prevent root damage

Park et al. (2005)% 30-40° 10-20P Prevent root damage

Park et al. {2005)"

Park et al. (2004)%

{hone surface)
30-40°
(hone surface)
30-40°

{long axis of crown)

{bone surface)

30-40°

{long axis of crown)

Prevent root damage

Prevent root damage

Park et al. (2004)% 30-40° 10-20° Increasing bone contact and
prevent root damage
Park et al. (2004)% 30-40° 30 Prevent root damage
Park et al. (2004)% 30-40° 30-40° Prevent root damage
Maino et al. (2004)° ar’ Increasing bone contact
(direction of the applied force)
Carano et al. (2004)% 30-45° Prevent sinus damage
{hone surface)
Kyung et al. (2008)* 30-40° 10-20° Increasing bone contact and
prevent root damage
Lee et al. (2001)® 30-40° Prevent root damage
g
(bone surface)
Park et al. (2001)° 60° 60" Prevent root damage

(bone surface)

(bone surface)

The insertion amgulations relative to long axis of tooth.
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Abstract

The use of miniscrew implants as an orthodontic anchorage device has become
an accepted method for obtaining absolute anchorage. The purpose of this systematic review
was to assess the insertion angulation protocols applied to the placement of miniscrew
implants into the dentoalveclar bone. Case reports and original clinical articles which applied
miniscrew implants to orthodontic treatment were considered and searched by electronic
databases (Scopus, Pubmed). Abstracts were reviewed to select articles that met predeter-
mined criteria. Final selection was completed by the researcher reading the complete articles.
The search strategy resulted in 121 articles, of which 87 articles met the inclusion criteria and
76 articles referred to placement of miniscrew implant in the dentoalveolar bone. The articles
were categorized according to the type and the year of publication, insertion site and insertion
angle. The use of insertion angles for miniscrew implant placement was recommended only
by a minority of protocols (31.6%). In these protocols, the use of insertion angles was
recommended to prevent root damage (54.2%), to increase the bone contact surface (25.0%),
or both to prevent root damage and to increase bone contact (16.7%). The angles most
recommended for miniscrew implant placement into the dentoalveolar bone were 30-40°C
and 10-20°C for maxilla and mandible, respectively. However, there were no evidence-based
studies evaluating the effects of implant insertion angle on the biomechanical performance of
the miniscrew implants in the dentoalveolar bone. Therefore, further studies are necessary
to evaluate the effects of insertion angle choice on the hiomechanical performance of miniscrew
implants.

Key words: anchorage; dentoalveolar bone; insertion angulation; miniscrew implant




APPENDIX C
Poster, abstract and information of 6™ Asian Implant Orthodontists Conference (6th

AIOC) held in Taiwan

{Q_ ;I DOES MINISCREW INSERTION ANGULATIoN MATTER?

L)

PURPOSE:

MATERIALS AND METHODS:

j
5 %
SRR RNEPR B
e i I E - I s
R B bt va P -

T e T e T = T TS

Figure C.1 Poster presented at 6th AIOC in Taiwan
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.
Does Miniscrew Insertion Angulation Matter?
Aranvawonsakorn 8, Suzuki B, Suzuki EY.
Department of Orthodontics, Faculty of Dentistry, Chiang Mai University, Thailand &

Background

The use of reduced angle of insertion during meniserew implant placement has been reported to increase
the mechanical retention of miniscraw implants. However, the effects of the insertion sngulation in the
dentoalveniar bone have ot been investigated.

Purpose
The purpose of this study was to investigae the effects of insertion angulation on the biome:hanical

performance of the miniscrew implanted in the denvoalveslar bone,

Materials and Methods

360) self-tapping miniscrew implants (1.6 x Bmm ) (BME, Seoul, Korvea) were systematically inserred in
fresh maxillary and mandibular destoalventar bone (anterion, middle and posterior arca) of minipigs with M,
61 and 20 deprees to the bone surface aided by 3 3-D Surgical Guide (Y&B Products, Chiangmai, Thailand).
Maximum insertion torgue and pullout strength were assessed with an Imada worgue wrench (Imada Inc.,
Morthbrook, 1L} and a Universal Instron Testing Maching, respectively, Results were recorded and analyzed
by one-way ANOVA and Pearson correfation coefficients,

HResults

Maximum insertion Tongue and pultout strepgth showed significant correlation (r= 0,78} In the maxilla,
no significant difference in the maximum insertion torgue and pullout strength was obseeved between
miniscrews implanted with 30, 80 or 90 degrees. Although miniscrews inserted with 30 degrees exhibited
highest mechanical performance in the anterior portion of mandible, significant redoced insertion orgue
and pullout sirength values was observed in the middle and posterior areas. No significant difference was

observed between miniscrews inserted with 60 and 90 degpees.

Conclusions
Insertion angutation did not improve the mechanical performance of miniscrew implanted on the
maxillary dentoalveotar bone. Reduced insertion angubation (30 degrees) was enly effective on the anterior

portion of the mandible.

Figure C.2 Abstract
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Figure C.3 Schedule of 6th Asian Implant Orthodontists Conference (AIOC)
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Figure C.4 Certificate of presentation

Figure C.5 Pictures of 6th AIOC
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Figure C.6 Thai students in Taiwan who were our guides during this trip

Figure C.7 KISS team in National Chiang Kai-Shek Memorial Hall, Taipei, Taiwan
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