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Abstract

Surgical drilled set thatused in computer guided
implant placement must be manufactured specifi-
cally which have high cost for manufacturing and
importation. In addition, PW plus dental implant
which produced by Thai company still is not sup-
ported 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

Attavit Pisitanusorn

Corresponding Author:
Assistant Professor, Dr., Department of Prosthodontics,
Faculty of Dentistry, Chiang Mai University,

Chiang Mai 50200, Thailand

E-mail: attavitp@gmail.com

aooa .
o530INg Wilgoyssal

WYmMans191e, A3, MATIIINANTINYIZAYS,
AaIYUALNNEMERT umanenaedeslni 50200



P, AT U7 40 QUi 1 W.A.-1.8. 2562

fonaaluuuusians TnenisAnmezutsosntiiu 2 tu
pou liun tuneudl 1 eanuuuuaznRonunsaiesudild
FauUaiansiauuas was wusapulmduie:
Tuszuupauiaaeiteathme deuszneusenunsal 5
7in laun wane3 Ad (master key) lwaan A (pilot
key) lWuoa Ad (final key) ndunwun Ad (expand
key) uaz duwaus lasiaes Ad (implant driver
key) TuAoud 2 As9seuANULLNgTesAIRITIN
WisumsgUnsalidiudsnaluuuudiassinssing
VUNRIERANSIWIN 20 Fu Tasflesadfiousiuan 8 11
Tunsazuuusiase JeuszneusiesniieusunLgy
HINANEAR19 3.3 3.75 4.2 uaz 5.0 dadiuns €13 12
findns MnunmteuANLLdugiresn1silesn
Weulnedawiunnsedlauiuneuninalnlunsini
Pugnos Ut AfiausIassLas i utiresn
Wienase daszendesiuuvesnndiodluunadunss
WeauNAUIMEINRILRzEIHUR 800 AR 574
1/15\334‘34LﬁmmuﬂammLﬁﬂm%mmﬁﬁ NRAIANHINY
azendoounluwudunsodomuianiusnadim
wazaIUUa189893IABNYNAD 0.83 +0.30 Uaz 1.13
+0.36 Aadiuns muiav Inediyudesuuludomns
finlaodewihiu 459 + 049 som uazldfinny
Lmﬂm'mjaﬂwaﬁﬁmﬁwﬁmwamwuﬁmLquuﬂwiﬁﬂiwﬂ
Wenfiddurugudnaemoiu (p<0.05) WoRnsan
LawwzﬁaﬁmwmmL%\mmmmmmmmﬁmuLfimmu
mnﬁqmmmqwﬁmm&"ﬂLimmﬁmaaqﬂmaim%u
Ay 1.04 sem Tneszenosuuluuaidunsod
sudfusnadiuiesnafioussiuiusesines
UnonlanzAviinszgauinaiinnadien uazze:
desuuusnaumenafisuasiusuiadosonsiiim

AUANUENMIBITINAEUNLY

AIRIATY: 1ALTBN N1TRIAATINABNAI8IZUY

ABUNIABDSTINUINIG NAVURD WAN

32

CM Dent J Vol. 40 No. 1 January-April 2019

the accuracy of implant placement by using these
devices in models. Methods of this study com-
prised 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 devia-
tion). 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 devia-
tion were 4.59° + 0.49°. No statistical significance
difference was found in different implant diame-
ters (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.

Keywords: implant, computer guided implant

surgery, PW plus
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Figure 1

Simulation of implants and restorations in 3D implant planning software (SimPlant™) which be able to show the relation

between simulated implants and anatomical structure such as alveolar bone and nerve (1) and (2), and simulation of

surgical drill guided which be used for surgery (3)
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between the sleeve and drilled bur™>
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Figure 3  Diagram of using PW plus surgical drilled set (from www.pwplus.co.th [URL of homepage on the internet]. Thailand:
PW Plus Co.,Ltd. Available from: HYPERLINK “http://www.pwplus.co.th/menu " http://www.pwplus.co.th/menu with

permission!”)
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path. eter 3.3/3.75, 4.2, and 5.0 mm
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mm (right)
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After Expand key were placed on drilled bur and
connected to contra-angle handpiece, the new
modified bur consisted of three structure parts;
(1) stopper part, (2) guided part, and (3) drilling

part.'¥
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Instruction for using supplemental devices for each PW plus implant diameter
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Figure 13

Surgical drilling procedure began with embedding master keys within surgical drilled guide (1), pilot keys were placed

on master keys (2), drilled with pilot drilled bur (3), pilot keys were replaced by final keys (4), and drilled with final

drilled burs which had expand keys placed on its (5)
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Figure 14  Implant placement procedure was performed with implant insertion tool and implant driver key. (1), Implant driver key

was inserted to implant insertion tool. (2), Implant fixture was attached to the device. (3), Depth of implant placement

was determined by the scale on implant driver key. (4)

wisuldAunwlasesfomeluiidunszgauazeion:
shAmmelusie 4 Tnesormanusmedngd 89 kVp asus
I 4.4 Gadueuuds (mA) nalumsaewiiy 15
Jundt wuiilumaenm (field of view) whiu 120x90
HARLNAT WazaUIA0NLUR (voxel) (AU 0.2 HafLuAg

4) ﬁwﬁagmﬁaaaﬂuﬁa 2) WRz 3) WITIUAUAIE
TUsunsuneunuTiisusuds SimPlant® Master
17.01 (Materialise Inc., Leuven, Belgium)

5) 89ALUULAZIINDIAILNLITOIATOUNULAZSIA
Weululusuasy TaeluuAszuuudiasazlszneunie
ATBUIIUIU 8 310 (gﬂﬁ 15) SofisazBonmoll Au

I
alal v

FAUUTNRDIAIUYILAZTE 1d5 AN sUALEURNIY

gudnane 3.3 finfwas o1 12 fafwns Audnuud
wsnsudneuazAudsuniuen nadfousnndu
KIUANEINaT9 3.75 Jafiuns 817 12 daduns Aunsu
Hopundusnmuiiouaziunudesunifaesiiuen
linndisurmaduiiugudnan 4.2 Tafiuns 917 12
findiung Aunnuundusnuadfisesiudie 1inndiay
PUALEUEHIUANENR19 5.0 Aadung 12 12 Jafwng

6) DOALLULHNIIAYNIARNTINLAZTUALLUY
athuInsImenssuannssnesledlnnnilieaies
Micro drill guide printer, Perfactory (Evisiontec®,
Germany) ufa30ils wsnes A Aasoluduneud 1

W luaeluunwinezmefaenssy

> AR
1 ST Stk

2Seyment
B Pvopos o g

P

n Pan Muster Optns

[ tbnor [ e+ iy oo e

e

n

5 BPURT] . vt P [ o

EC S WAL L

G o

A1700AUUUATOUNUUAS TIALTIEN

g1lit 15

e lUTUATUIIUNU I BN T NTAY LU TIRE Y

Figure 15  Simulation of crown and implant on model in 3D implant planning software
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