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Comparison of the accuracy of implant position between 8 mm and 10 mm

implant length placed by Computer Assisted Implant Surgery technique

Prudsaporn Kiatkroekkrai' and Atiphan Pimkhaokham'

Abstract

The objective of this study is to compare the accuracy of implant placement in terms of deviations related
to the virtual plan between 8 mm and 10 mm implant length placed by CAIS technique. Materials and methods
were 24 single implants were randomly divided into two groups according to implant length (8 mm group and 10
mm group). Preoperative CBCT scan was taken using Accuitomo 3D machine. CoDiagnostiX software were used
for virtual implant planning and template design. At the time of surgery, implant bed preparation and fully guided
implant insertion were performed according to manufactural protocol. Postoperative CBCT scan were taken.
coDiagnostiX software was used to measure the accuracy of implant. Results: The average deviations of axis were
3.18°+1.84° and 5.24°+1.25°, the average 3D deviations at platform were 1.14+0.60 mm and 1.274+0.60 mm,
while, the average 3D deviations at apex were 1.39+0.63 mm and 1.90+0.51 mm for 8 mm-implant length group
and 10 mm-implant length group respectively. Deviations of axis and 3D deviations at apex were significant
different between groups. Conclusions: CAIS provides more accuracy of implant placement in 8 mm implant length

compared with 10 mm length.

Keywords: accuracy of implant position, CAIS, 8 mm and 10 mm implant length

1Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Chulalongkorn University
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Independent T-Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the
Difference (CI)

=)
Ny

Sig. (2- Mean Std. Error
F Sig. t df tailed) Difference | Difference Lower Upper

ANuAaIA qual 0.590 0.451 -3.210 22 0.004 -2.05833 0.64117 | -3.38805 | -0.72862
: variances
lﬂa@u assumed

Equal -3.210 19.377 0.005 -2.05833 0.64117 | -3.39856 | -0.71810
ﬁﬁuu variances not

assumed
ANUAIN qual 0.079 0.782 -0.540 22 0.595 -0.13250 0.24536 | -0.64135 0.37635
: ) variances
Lﬂﬁ@u‘ﬁ assumed

Equal -0.540 22.000 0.595 -0.13250 0.24536 | -0.64135 0.37635
VDUUU variances not

assumed
YBITIN
Wunew
ANNAIA qu_JaI 1.367 0.255 -2.167 22 0.041 -0.50833 0.23458 | -0.99482 | -0.02185
: ) variances
Ao UN assumed

Equal -2.167 21.001 0.042 -0.50833 0.23458 | -0.99616 | -0.02050
areveq variances not

assumed
ERTLILY




v A

audveauIngaziinnuuanaslunsesnuuumsani laedindidetodundinanonu
Y ] )
UUUEIUDIMTHIAR 1Y NMITADNTE NN UK 01HRIBD 0O UINDTOIS UMM MU UAR LN
o ] d' 1R Y ] 1 A 9 FA a o dy
miznszan auriaiunwiegand 1l Tusesthn anwusaielumssnnvedihe Tuaivel
Y A Y I @ [ ' o ° o ' = Y ) Y
laenldfuilumsessuninhmesiuadimiaimsmznszgnasaz Ianuiunaaz ldanu
1 o o ' = ' 9}&‘ A v I 9 14-15 Y o " aw A
paug e riaTnfuennn N lmieweseusessuantoes ™ gniumsmaaluaniseiinn
Y Yy 9 ' 9 a a A o ' 9 [ v &
augsasinlaniannwe (edndos 40 Tadmas iWedaszrelaedunihuunuaie) asiu
d‘ [ 1 dyd
ANuAAIANAUIINTITBIHA1NIIaAAY
"o ~ A A ' 1y a o Y a
nmsriaadssnnifuiienTuusnainszgn auuastuseusinlwiisnansailiina
d' v 9 A 9 9 ' 17 =2 2
anudoatureannznszgn lldsmunlussduvenszgnifosnn'” lumsanyiil Aanwnaia
& = = ~ A a a A =
wasuuInAgalusienanilunensd 10 Nadmas Taslianuaaiandounveuuutazilatesiniuy
= a A a A o w EA dy =1 a d'd
Mo 2.40 Haawas tag 3.33 Taawas awuaau lugiesel sinfuneugadsluusnuniinsses

= Y

a a & Y Yy v Y .
3ﬂ15ﬂlﬂﬂﬂ§$@ﬂlﬂmﬂuﬁﬁﬂﬁﬂig@ﬂﬂ?‘uslﬂauﬂll (buccal) !Lﬁ$ﬂ1uulﬂﬁﬂ’€ﬂ\1 (distal) HO8INNTEANATU

G
Y

A @ ~ ] @ dy [ Y ~ ~ v 9 A = v
BUNITBDITU mz@ﬂﬂuﬁummmuu ‘1/]']1145']ﬂﬁu!,1/]fJiJL'LIﬂﬂlﬂuhlﬂﬂ\?ﬂ'luﬂqmulﬁﬂﬂigﬂﬂ ANUU Sl,ufﬂﬂ
{ A = a g ' ] a ~ ~ a " W a
1/]3Jﬂ'lﬁQ’ﬂluL’ﬁﬂﬂ5$@ﬂi]ulﬂ@L“lJu515’0\1L!,'U‘]Jhlllﬁllll1@]55@‘]J1J5L'Jm1/]ﬁili'lﬂﬁuwlﬂﬂ DI1VNINTUINIANALTTY

NIEQNNDU

azilwamsmsIvg
= = 1 1o o ' = A A ~ axg Y
nnramsAnyfSeunsuseniaNuuindivesd U Inlunendne Al laeds 19

a g Aa a [ A A 1 o
ﬂ’E)11W’Jlﬂﬂi%ﬁﬂlﬁaﬂﬂlui']ﬂﬁulﬁﬂﬂEJ']’J 8 HaauAINUSINWUNEN1Y 10 TadINAT WUANWULUE

9
v

yoesnluieuria 8 Nadmasuinniediinednynieana nalusmuanuuiududaw uag

anuuiudaesinluiion ua linuanuuanaweswlitsd Wynwadanaui U 1S nuve LY

=
VoI NN LN Y

Uorauonuz
Av A 1 9 9 Y & 1 = a A = [} )
NIHaMIIVeNNaNIRANLaaI L SInWuewed 8 Haamasianuuludlums
[ Y an 9 a g A 1 a Aa A g 9 ] o A
H1aada 1agdT 9o Nine I ¥I81MABNINN YA 10 Taduas Neluaiuanuuiug sy
1o oa gy Ao ' U B IS ¥y A A 9
anuuudusaduid e uuuiazlaeves oy 3alianudlu i) dnaznasunaenlds
sinluiions1n 8 Hadwas udiheniinnugevesuinss lnssida unumsiidaasunszgniie
[ = a A A Y] [ 9 =}
5035 UNBNE1Y 10 Dadwas tazaisiuanuszdaszdslunslysnilumenvuiagd 10
Hadwas iesainiianuaaiandourayuuazaatanaounlalsnunnMyiiae1d 8 Nadmas
1 A W o (% aa K 1 Y a @ 1 [ d' ] 9 =} dy Y
pdNsIAYN DA 2901900 IiNanduasigaeedsrzned lnalaresiniuney uananigy

= = A a Y = < ] = 9 ] o A [
mmmnmiﬁﬂyuwnmn%iumwmaﬂwmu LBU miﬁﬂywummumug{uaﬂmwmﬁﬂumm



Y

sinduieuaenavesnNuutud msanu lunguaiednvnalvgiu msanyianuyuIuve

sinWuRenlunsailasniuieunatsd dludu

19NE1591909

1. Tardieu, P. B., & Rosenfeld, A. L. The art of computer-guided implantology: Quintessence Pub.
20009.

2. Fortin, T., Loup Coudert, J., Champleboux, G., Sautot, P., & Lavallée, S. Computer-assisted dental
implant surgery using computed tomography. Journal of Image Guided Surgery.1995;1(1). 53-8.

3. Widmann, G., & Bale, R. J. Accuracy in computer-aided implant surgery--a review. Int J Oral
Maxillofac Implants. 2006;21(2): 305-13.

4. Somogyi-Ganss, E., Holmes, H. I., & Jokstad, A. Accuracy of a novel prototype dynamic computer-
assisted surgery system. Clin Oral Implants Res. 2015;26(8): 882-90.

5. Bidra, A. S. Surgical and prosthodontic consequences of inadequate treatment planning for fixed
implant-supported prosthesis in the edentulous mandible. Journal of Oral and Maxillofacial Surgery.
2010;68(10): 2528-36.

6. Bidra, A. S. Consequences of insufficient treatment planning for flapless implant surgery for a
mandibular overdenture: a clinical report. J Prosthet Dent. 2011;105(5): 286-91.

7. Lee, C. K., & Agar, J. R. Surgical and prosthetic planning for a two-implant-retained mandibular
overdenture: A clinical report. J Prosthet Dent. 2006;95(2):102-5.

8. Porwal, A., & Sasaki, K. Current status of the neutral zone: a literature review. J Prosthet Dent.
2013;109(2):129-34.

9. Behneke, A., Burwinkel, M., & Behneke, N. Factors influencing transfer accuracy of cone beam
CT-derived template-based implant placement. Clin Oral Implants Res. 2012;23(4):416-23.

10. Ersoy, A. E., Turkyilmaz, 1., Ozan, O., & McGlumphy, E. A. Reliability of implant placement with
stereolithographic surgical guides generated from computed tomography: clinical data from 94
implants. J Periodontol. 2008;79(8):1339-45.

11. Farley, N. E., Kennedy, K., McGlumphy, E. A., & Clelland, N. L. Split-mouth comparison of the
accuracy of computer-generated and conventional surgical guides. Int J Oral Maxillofac Implants.
2013;28(2):563-72.

12. Bover-Ramos, F., Vina-Almunia, J., Cervera-Ballester, J., Penarrocha-Diago, M., & Garcia-Mira,

B. (2018). Accuracy of Implant Placement with Computer-Guided Surgery: A Systematic Review



13.

14.

15.

16.

17.

and Meta-Analysis Comparing Cadaver, Clinical, and In Vitro Studies. Int J Oral Maxillofac
Implants. 2018; 33(1):101-15.

Jung, R. E., Schneider, D., Ganeles, J., Wismeijer, D., Zwahlen, M., Hammerle, C. H., & Tahmaseb,
A. Computer technology applications in surgical implant dentistry: a systematic review. Int J Oral
Maxillofac Implants. 2009; 24 Suppl: 92-109.

Van Assche, N., Vercruyssen, M., Coucke, W., Teughels, W., Jacobs, R., & Quirynen, M. Accuracy
of computer-aided implant placement. Clin Oral Implants Res. 2012;23 Suppl 6:112-23.
doi:10.1111/5.1600-0501.2012.02552.x

Sicilia, A., & Botticelli, D. Computer-guided implant therapy and soft-and hard-tissue aspects. The
Third EAO Consensus Conference 2012. Clin Oral Implants Res. 2012;23 Suppl 6: 157-61.
Tahmaseb, A., Wismeijer, D., Coucke, W., & Derksen, W. Computer technology applications in
surgical implant dentistry: a systematic review. Int J Oral Maxillofac Implants. 2014;29, 25-42.
Block, M. S., Emery, R. W., Lank, K., & Ryan, J. Implant Placement Accuracy Using Dynamic

Navigation. Int J Oral Maxillofac Implants. 2017;32(1): 92-9.



