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Invention and Accuracy Assessment of Supplemental
Surgical Devices for Converting Traditional PW Plus

Drilled Set to Computer-guided Implant Surgery

rsoud Amfignng’, wsen Taadne?, yayde wnailnansd®, essaind Ragoyasol®
Sinfnunsziuimdiafnun maferiuenssElasivg aseiuauarand snananae@eail
senenunanigyanfivg 9.43115550%

SppRYYTHANTIHUTERYE AsiAuNVIFNaRS unAnenaeBoa sl

Sarun Kittisupakorn', Ataya Jaisawang?, Boonchai Chaoklaiwong®, Attavit Pisitanusorn®

'Graduate student, Department of Prosthodontics, Faculty of Dentistry, Chiang Mai University
2Kanchanadit Hospital, Surat Thani

*Department of Prosthodontics, Faculty of Dentistry, Chiang Mai University

UNARED
Tunisiesniftendiaaszuuasniamestaaimissniuazfeclisaniugaiamiznszgniign
apnuuUsIlag eIy Suduunisndngeuazfnaindinainslsemeying Senifiesiindalulseme

-4

Tnaesfiduuan was feliannnofedanszuuild fadufinuazingusrasfanssnddeilie Ussing

a9

-4

gunsoliadnfisaulasiaensiduudn nas wunadsdasnsalilunisienniiessaeszuuassiiomes

g me uazdnaainusingneasssnsifesnnidendeeglnsoliasudenaiaiuuuusiass Tnannsinen

azutivanniiin 2 Tunewn WHun dueeud 1 esnuuuuazndgUnsolsdnfilEfnul awiomsiduuas wae

& a v @ o e~ o) o g v L4 a v i ¢ A o

wwunainAiviaenz lussuupanfianedganimie Selszneudaagingel 5 wila [Hud snanes Ad
a o . 2 ¢ & ¢ A o a s

(master key) Tnaan Ad (pilot key) Tuea A (final key) L2NAUNKA AL (expand key) AL BHWATUA Tns

g A o . . 3 dl ! & =9 ¥ L4 a o/ !
V393 AE (implant driver key) 24a181N 2 G]‘i’]@ﬂﬂ‘i.lﬂ’]"l?nlLLNuﬁqﬂﬂﬁﬂ’]‘iﬂﬁ‘j’]ﬂLWEN@QEQﬁﬂﬁMLNﬁN@Gﬂ@WQ



UL LS1a8921n 55 INTUNNATERNSIMaN 20 F1 Inailssnmifansnuan 8 anTuudazuUusIaa @
Usznaufagsinifignaunmdunanandnate 3.3 3.75 4.2 uaz 5.0 RaawAs 819 12 AaAAT 990%u
A9 EBUAIHINNEBIN1s TN Tan Inedaniunn S  landuaanRawa v Tuns R A uan s 1w
2DITNA DI ABINALFIUAITBITINTENAEY FRsreviTeunnssinifien uuw dun a8 mnaf
USlEINiLasdIul age9sInigN ﬁquﬁy’wuLﬁ'mmmmmﬂLﬁﬂm%qmuﬁ@ NANITANEINLINTZY S
FesunTuundunsadesuiffiusnsasiauardiulanguessinifienmingy 0.83 + 0.30 uax 1.13 +
0.36 Aadwmns awaiy Tnedasdeaunludeaa@flaedawiady 4,59 + 0.49 a9an uazhidnay

o 1% dl

wansveg e a Ay ravsrazilovunlunisifesnie s Aifidudgudnatesiasiu (p<0.05) 1ile

a ¥

N3 RN1zdalANAaIABINAEINITANKIATYNTIUUNINA AN N QA NNANLTIIATIAD

Ungoladuiwingu 1.04 99a1 lnggzavidaauniHuua I duasa39a N AR U o duiare9s NI ne s

e o)

o/

wisrazinereslasnlangivianszgnudnniianzanifion uazszezadasuuuinmlaissnifienss

(=)

4? o/ o/ o/ 1 1 o/ = dl p
AUNUTTATE AN AN ﬂ’)"lNﬂ"l’]ﬂﬂ\‘]‘j"lﬂLVIﬁNVlstﬁ

ArdnALy: TNfeN NTHIsRTINgNAETsULARNRIARSEININN AAULAT WAH



Abstract

Surgical drilled set that used in computer guided implant placement must be manufactured specifically
which have high cost for manufacturing and importation. In addition, PW plus dental implant which produced
by Thai company still is not supported by this technique. The aim of this research was to invent supplemental
surgical devices that can be used to convert traditional PW plus surgical drilled set to computer guided
surgery and to assess the accuracy of implant placement by using these devices in models. Methods of this
study comprised of two steps. The first step was design and lathe the supplemental surgical devices
composed of 5 elements including master key, pilot key, final key, expand key and implant driver key. The
second step was to assess the accuracy of implant placement by these devices in 20 plastic models. Eight
implants which had 3.3, 3.75, 4.2, and 5.0 mm in diameter and 12 mm in length were placed in each
model. Presurgical and postsurgical CBCT images were superimposed to evaluate deviation between virtual
and actual implant position by three parameters (3D linear deviation at coronal and apical part of implant and
3D angular deviation). The results showed that 3D linear deviations at coronal and apical part were 0.83 +
0.30 and 1.13 + 0.36 mm respectively, and angular deviation were 4.59° + 0.49°. No statistical significance
difference was found in different implant diameters (p<0.05). Considering the intrinsic error of these devices,
the tolerance of metal contacting, allows for a maximum theoretical angulation error of 1.04°. The factor that
affected the deviation at coronal part of implant placement by these devices was the distance between the
sleeve and the entry pointed at the alveolar crest. While the length of the implant affected the deviation at

apical part of implant.
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