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ATHENENFCEARASEA AL R TR > BR EWHRIZWER - REHEEE
HEEFHNE  EHSMKEBRRIRRACEENNE  HENERAMERRA S - M
BEMEMRETEE - wiRE—_FHEBEHEEES ST LE  RETBALEAMER
s DR (8 F B AR 67 F 8 o CAD/CAMFHTHEAR B9 8 B ¥ LUK D i o7 oo ) B TR /% - UK
D B F TR AR 00 b R RO AT FROR > AR RSB A BICAD/CAMFATARAR - J& R A
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| SHCAD/CAME IR M EF FilirviRIREEET R e £ 5 F IR

FRHERS S AIES HA BB ATSEN: (Pjetursson, 2004 #1027}  {Jung, 2008 #1028} » FEfE—1k
BEAE (bone atrophy ) Bi—EEfFHIRIE NHARRIAIE » #EHB 4B (bone regeneration technique )
WU - A AT DU AR S {Hammerle, 2002 #1025 H{Chiapasco, 2006 #1026} » [KIMAHHBSH AR E A LES
BRAAE A% & AT DU 385 (prosthetic driven) HYFREARIEE - [EEYINIEE ITREA BEEE]
FRERYEK -

A LR R ERA S - IRIEEBARENE (impression) ZBIEEY (waxup) FIIF# denture B Wax
denture B #OOERFAE TR (preoperative radiographic template ) * B15 2% ZMC T » N MSCTEALBEH
EAYCBCT » & GRS RN3DIREIE R, - (] By R B Tl B AR EAE B il < I E IR TR
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[E6 : Ibone supported surgical 7 : Mucosa support surgical guide. [E8 : Teeth supported surgical guide.
guide.

FAR (surgical guide or surgical stent ) Z BEG B FHIFCT EE M BB HERTHEHERR A LLE -
AT R A E R R T b - ANE— o BUEF] Hpositon deviceHllcomputer drill machine B E Al Ak -
A& —{ Vercruyssen, 2008 #1018} BLAE K R Ik #8 EL3DF BT3RS » FlIFRapid prototyping machine$didi
stereolithographic surgical guide * FRFEAIFEHERL B Al EAFME o fKHEsurgical guide SRERYALE AT 73 Fsmucosa
supported dental supported bone supported JZimplant supported surgical guide » Z[1f&]3~ &8 °

Implant supported surgical guide s& ZSEAEEITE S _HHE A =EEFIFERE + FILL EE 2 HEEY) - R
CT WSS T L 6 surgical guide BOEARIF (8 » S FTSRYLE BaREISIEYINHE - IILLYER
JE #5155 { Tahmaseb, 2009 #1024} ©
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TABLE 1 Advantages of Flapless Guided Surgery

Facilitated surgical procedure

Reduced surgical intervention time

Reduced postoperative sequallea

Treatment of medically compromised (anticoagulantia,bisfosfonates,etc.) or anxious
patients

Avoiding bone grafting procedures

Facilitated immediate loading protocol

TABLE 2 Disadvantages of Flapless Guided Surgery

Lack of visibility and tactile control during surgical procedure
Insufficient mouth opening jeopardizes surgical procedure
Risk of damaging vital anatomical structures

Dental, mucosa, implant supported surgical guide % Filflapless implant surgery * i Y £ BLF IR ER D AR
AR » HAEE A able 1 © S3/b—TT MBS IREFAIEE N AR » DUR surgical guide A 5 R BCEL YRR
2%+ FRATHEE A W RN B > Altable 2 » ffiibone support guide KR BERUIEFA » At LABEAE M
L+ AR E R BT -

| FHENRBIZEREE (acurracy of surgical guide)

g BT B R R R R B CT @
Wi - IS B AT I R YR E R T o e

VOfE 8 : deviation of entry (coronal ) ,deviation of apex, deviation in
height, angular deviation * A9 -

David Schneider{Schneider * 2009 #1 }fF5%2002 2 20094F- %%
%E@S%ﬁ%ﬂcomputer—guided implant W5 - S U AR AR
H (Simplant Surgiguide, NobelGuide, StentCAD, Med3D ) o Hrh

@

{Kalt, 2008 #1029} Y /Z laboratory-fabricated surgical guide * FIJFH +—> v
AL - BB CTARSERKIRI IS - BEFH B9 ), doviarion of eniry. 2,
deviation of apex. 3, deviation in
PR o H'E = F8 2 Fstereolithographically fabricated guide (rapid height. 4, angular deviation.
grap y g p
prototyping) 8 §ﬁﬁ"]3D§UEﬂfﬁﬁfﬁyﬂﬁlﬂsurgical guide ° a3 o Hrpz5 Blbone implant > mucosa ®

teeth » PYREA[FISEE TR TGN » RIIATERAZME » Eentry deviation - SPEIRRAZFy1.08mm » 41154 -

EEIEE R AN



F apex deviation o SEE R 1.63mm » Q13RS © fF angular deviation B3y SEIIE s 26"  W1FR6 ©
1E height deviationfJHf7 » R AEIFFE » — 3R 2 B F0.28m{Kalt, 2008 #1029} » S5—1lil fy 0.6mm

{Ruppin, 2008 #1030} °

No.

Author (year)

System Template

Study

Posi-

Template Number

Error

Error

Error

Error

Error

Error

Error Error Error Error Error

Error

production design tioning support ofsites  entry mean entry entry apex mean apex SD  apex max angle angle  angle height height  height
method (mm) SD (mm) max (mm) (mm) (mm) (mm) mean () SD (') max (7) mean (mm) SD (mm)  max (mm)
1 Di Giacomo SimPlant  Rapid prototyping Human  Implant  Bone and/or 21 145 1.42 45 2.99 177 7.1 725 267 122 - - -
et al. (2005) teeth
2 Sarment et al. SimPlant Rapid prototyping Model Bore Model 50 0.9 0.5 1.2 1 0.6 16 45 2 5.4 - - -
3 &?glzir)mk etal.  SurgiGuide, Rapid prototyping Human Implant  Bone/pins 24 151 - 47 3.07 - 64 1046 - 21 - - -
(2003) Materialise
4 Van Assche Nobel Rapid prototyping Cadaver Implant Teeth or 12 1.1 0.7 23 1.2 0.7 24 1.8 0.8 4 - - -
et al. (2007) mucosa and/or
5 van Steenberghe Nobel Rapid prototyping Cadaver Implant gg‘:e/pins 16 0.8 03 o 0.9 03 > 18 1 > o o 1.1
6 gtzglr; (eztogf)(zooa) Stent CAD  Rapid prototyping Human  Implant  Bone 50 1.28 0.9 2.9 157 0.9 36 463 26 9.9 - - -
Human  Implant  Teeth 30 0.87 04 18 0.95 0.6 22 291 13 5.6 - - -
Human  Implant Mucosa 30 1.06 0.6 2.6 16 1 4.1 4.51 2.1 9 = = =
7 Kalt & Gehrke med3D Dental laboratory Cadaver Implant Implant 48 0.83 0.49 1.69 217 1.02 3.79 8.44 3.98 15.98 0.28 0.51 1.94
8 :RZL?::i)n etal. SimPlant  Rapid prototyping Cadaver Implant  Bone 40 15 0.8 35 - - - 7.9 5 185 0.6 04 14
(2008)
&3
author car template Mean eatry
y support Error in mm(95% CI)
bone :
van Steenberghe 2002 bone . | 0.80(0.65, 0.95)
Vrielinck 2003 bone —— 1.51(1.04, 1.98)
Di Giacomo 2005 bone | ——e——— 1.95(1.25, 2.65)
Fluppin 2008 bone | —— 1.50(1.25, 1.75)
Ozan 2009 bone Lo— 1.28(1.03, 1.53)
Subtotal (I-squared= 89.1%, p=0.000) ~ 1.35(0.96, 1.73)
I
. I
I
implant |
Kalt 2008 implant -, 0.83(0.69, 0.97)
Subtotal (-squared= %, p= ) < 0.83(0.69, 0.97)
I
I
mucosa |
Ozan 2009 mucosa - 1.06(0.85, 1.27)
Subtotal (I-squared= %, p= .) <:> 1.06(0.85, 1.27)
I
’ |
teeth !
I
Di Giacomo 2006 teeth —T 00— 0.43(-0.07, 0.93)
Van Assche 2007 teeth 1.10(0.70, 1.50)
Ozan 2009 teeth -, 0.87(0.73, 1.01)
Subtotal (I-squared= 52.6%, p=0.121) <> 0.84(0.57,1.12)
I
* I
Overall (I-squared= 82.9%, p=0.000) <> 1.08(0.90, 1.26)
I
I
|
0 1

x4
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template Mean apex
author year support Error in mm (95%Cl)
bone ;
van Steenberghe 2002 bone - | 0.80{0.75, 1.05}
Vrielincx 2003 bone e 3.70 {2.43, 3.71}
Di Giacomo 2005 bone g AN 420}
Ozan 2009  bone - 1.57{1.32, 1.82}
Subtotal {l-squared = 95.7%, p=0.000) O 2.06 {1.24, 2.87}
i.mplant :
Kalt 2008 implant | —o— 2.17{1.88, 2.48}
Subtotal {I-squared = .%, p=.) <> 2.17{1.88, 2.46}
1
I
mucosa :
Ozan 2009  mucosa =8 60 {1.24, 1.96}
Subtotal {I-squared = .%, p=.) <> 60 {1.24, 1.98}
1
. ]
teeth :
Di Giacomo 2006 teeth P> I 1.95{1.09, 2.81}
Van Assche 2007 teeth ——, 1.20{0.80, 1.60}
Ozan 2009 teeth - | 0.95{0.74, 1.16}
Subtotal {I-squared = 64.3%, p=0.061) Z> 1.20{0.79, 1.61}
Overall {I-squared = 93.6%, p=0.000) — 1.74{1.32, 2.15}
T
1 2
=5
template Mean angle
author year  support Error in mm (95%Cl)
bone
van Steenberghe 2002 bone o 1.80{1.31, 2.99}
Vrielincx 2003 bone —e—> 10.46 {8.36, 12.56}
Di Giacomo 2005 bone — 7.72{8.05, 9.39}
Auppin 2008 bone L 7.90 {8.35, 9.45}
Ozan 2009 bone B 4.83{3.81, 5.35}
Subtotal {I-squared = 97.4%, p=0.000) - 6.39{3.81,9.17}
implant
Kalt 2008 implant —0— 8.44{1.31,9.57}
Subtotal {l-squared = .%, p=.) <> 8.44{1.31,9.57}
mucosa
Ozan 2009 mucosa - 4.511{3.76, 5.26}
Subtotal {I-squared = .%, p=.) <> 4.51{3.76, 5.26}
teeth
Di Giacomo 2006 teeth — 6.93{3.47, 10.39}
Van Assche 2007 teeth -o- 1.80{1.35, 2.25}
Ozan 2009 teeth & 2.81{2.44, 3.36}
Subtotal {I-squared = 86.9%, p=0.000) <> 2.82{1.57, 4.07}
Overall {I-squared = 96.9%, p=0.000) > 5.50 {4.07, 6.92]
T T
5 10
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J] CAD/CAM surgical guideiRZERIEEIRE

T BRI B B —FAGR B A A E A2 BB RERZM Al © Mucosa supported
surgical guide (Al Ry /2 RAHRRSCHE + TEZ BN IS BRI CTha & B Tila bl B O TSl i s ml e IR Ryt
%A translation K rotation M7 » {Cassetta, 2013 #38} » JEH Emaxilla mucosafmandible J& » 74 AR
K o [RIEE{Van Assche, 2012 #13 3 mucosa supported surgical guide B Fifbite index B fixation screw S ik 7
BHRE -

Bone supported surgical guide AURRZH{HILHE =KX » ERIREECT Mta & BlE KB ETArfR - H
IR R/ N BHIBFECT voxel BRI T » T8 Tt R i E 7 - ZHEERE SR B BR (Yong,
2008 #25} * A REBEFMAEAMIES © Teeth, implant supported surgical guide KB EABERISCHE - SRS EFE R
BN o BRI R B R CT metal artifact » SAZBE R motion artifact * & KARZE © Implant supported
surgical guide B HTE A =8 mini-implant » B 1 [ Z UM - th ] AR IEIEY){ Cassetta,
2013436} ©

SIHMCAD / CAM Tl R Al JH B e i drill » 3842 2 W A initial drill 58 P& KR Jo8 A OB 128 B
interocclusal distance N EFYTEHL T » B FRsurgical guide ififreehand drilling * tHIEIT T entry deviation 0.3mm Fzapex
deviation 0.6mm{Behneke, 2012 #31} © ZFEBR surgical guide » FFE Almplantf » HEFEERATRE » THE
TR AEUE » B2 H bone dehiscenceBfenestration {1z {Park, 2009 #1006} ©

| The intrinsic error of surgical guide
RIS N surgical guide 73 Bysurgical sleeve Kzinternal tube {47 » AN 11 © surgical sleeve 4 mm# »
internal tube Smm » £y T A BLE R [ R drill R AT FE P E FRAS B - B9/E0.15-02mmiZER » S8 EEK
angular deviation, drill{#if » /7 Hapex deviationBA » At PAdrillingd®#2 1 - {8 8 fREF drill/EIEHH ORI AL E -
ZRBHOEARE » MR O] » drill apex@ A58 LIRS + 20812  MMisurgical sleevelffibone#ifT »
apex deviationi#/]\ © Internal tubelifR: * apex deviationi@/]\ » {Van Assche, 2012 #13} o Cassetta et al. {Cassetta, 2013
#33} » BB mucosaERERE 3mm, implantF & By 13mm * L& fEmucosa K teeth supported guideZE 4 1.88mmity
apical deviation * 41287 » Ff DA Cassetta et al B F surgical guide Fedi il B BEAMRAIN B AR EA 23 mm & 2
R -
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Total angular error = 5.15’ Mucosa (teeth) supported guide Bone supported guide
Global curenal devition (entry point) 0.72 mm (mucosa thickness 3 mm) 0.45 mm
Laieral devition 1.9 mm (mucosa thickness 3 mm and implant length 14 mm) 1.62 mm (implant length 14 mm)
Global apical devition 1.53 mm (mucosa thickness 3 mm and implant length 14 mm) 1.6 mm (implant length 14 mm)
=7

+=A
I %I:I aff

Guided implant surgery/&—38 H #ir#@HI Tl 53\, » (HAZER T CAD/CAMTFAMIEAMN » i r] UIZEE]
Fakrs o (EAEEDRY - 28 TR RERE CARE - AETFIMRRIE T/ MO rTREI AR - BLER B
RS IILET S AR IR B 22 22 i - A RESE R RAFHIRICR
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