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A procedure for the computer-guided implant planning: A narrative review

Department of Prosthodontics, Yonsei University College of Dentistry
Jong-Eun Kim, Nam-Hoon Kim, Ji-Hyun Park, June-Sung Shim

Prosthetic-driven implant placement is a concept considering the dental implant restoration first based on the final form of that
prosthesis to be restored. The latest development of the imaging technology and digital dentistry was able to be obtained the high
quality images of CBCT with low radiation exposure and it has also enabled the process to reconstruct the intraoral state in three
dimensions due to the development of the intraoral, model and impression scanner. Computer-guided implant placement
simulations and template production was able to be more widely used in this context. In this narrative review, the features and the
types of implant surgical guides will be introduced. It will also be described the diagnosis and treatment plan using computer-
guided implant software to reduce the number of visit and to increase the accuracy of the implant surgery through the top-down
approach based on the shape and location of the final prosthesis.

Key words : dental implant, guided surgery, computer, planning, CAD/CAM, digital technologies

Corresponding Author
AIXA-I
FA MSEEA MUIET AEZ 50-1
AAMlcet x(otcisiE e 2&n) 03722
Tel : 02-2228-3157, Fax : 02-312-3598, E-mail address: jfshim@yuhs.ac

.
rhu

RE) AEy] Al Ait JEueo] A}
BHZEo| T2 Azejijo] ojste] olRol|i 7

.I

AFHor e HAZ FHIE 7|HHO=E st 7F B izl = d7E Akl Ay A 00|
S % Al3k= prosthetic—driven implant Zash, o] Igo] dA14d o= s A=l &
placement+ YSHE HALES A 26k f8ith= ZAQ14] o] o] Fol A L2,

Mdolh o2 9falo] 258 template o[ 8sle  AEBH ATwY sjute] QBE falols)

QJEE Sfo| o] Waro] 19804 FuE LUK ARtEle] Sont X Qale W Ty

108 | CHEHAI B AV E|X| M54 R|25 2016




o 2] &J5to] M2 ShAtof| A HARA 1] o] 2] O A
T FH9 YAE Cone-beam Computed

Tomography(CBCT)E &3t doldl 4= A st
AL, 7 2 e A0y, 01*}7‘1] 2704 5
O HPH O = Qlate] oA} 17 W) g2 3atdA e w
A+ dskes B = 7FssHAl =]l olf i el
computer—guided YZHE A AlEF oL} 4=
E7to|& Z-go] Hrt '] B8 4= Q1A =Sl

E A top—down HA19 computer—
guided implant planning & 53+ Atk 9 27
A FEor, g2 Yl SlpE E0lL
=9 AT E Eol= ol sl A&t

Computer-guided implant
surgical template? 5%

YSHUE 55 7Io|=5 Al =H XH: A=
1o g

& 8aso *1 H

VRS Wiob7]A] ol AE
CBCT tﬂolEﬁ} o] W R
AR H B
A w2 RS de = ok 8ot

=39 S23 1T 5 7] W&ol minimal
invasive ¥+ &0 71_6}u4 2z BHEo|
£ Jarste] top—downBA 02 ABS ¢ HE

H

1 OI%E}E

CASEE JOIE o F - HEY

USTE A9 Wfolu, screw typed| HA=E
Q1 7B-Foll= holed] 1A= o3 &= it} o]
=2 28| e ARAZ L elolu A4 Y ¢

5 0% 542 W] Y5/ B S 1
g SO Ego] F 4= Yo}, Eghv|E] RAES
ElL

o oy el oy

HEo] = 3L E35) immediate restoration
= 7Fssie) AlnjA O & critical SF Alo]AoE &
= oh gAJsta

A S B 710l = Aol ool

W oA ZASHSE AEHolt Ay AzAe
53 A28 dolof SR sd7lol=e] B9 47 A
49| QP o] Holath Zloltt, Eak Aol
2 FAOIAE 70| =8 ARgate] Ao 2
_”Ej]{s]_t 7:]001] @:_/do] Eﬂ—o] tl:-loil] 2

0 2 o
m ro
o

il

>

Bl

A L Uk, 7o B9} 7holE EY
of ¢J&3l A7) 719 learning curveZt &
TAA oiu|sor & ARgelt,

Free—hand =tz Aol Hlste] eTto|=o
AR A= =dEstal A = 9l7] w2
deviatione &Y 4= Ao, ALt Ao A&
E7} Als7] eliA= Aol a7tel=9] A3t
skal P ARl FAI7F 7hsskefof slal A&k 29
S EY o Jolok git). AETE & 70| =Y
%, TS & 10 Aee Bk

Al
&l
NS
T

lo

PP
S)=|

CFA
R e |

- olZalE £&1A 9l A|ZH0| CHEE

- 3X2 planning AZEY|0{0]A] SHAL2| SISt HAE 1
e

- Minimal invasive surgery

- AMD|MOZ criticalSt &K A 2]

At
- Lot quality o &2 TS

ror

3

- UZRE 2 HE U J|0|E HE| %2 AlZkR =30| A

- O{FZIX|R|, 2X|K| ££710|29] OFMA Ho|Al
- JiL2f0| M2 StAloAMe MM K|S
- Learning curvel} ZQ8t

CHHR| 2ol ARRIEI K| M54 HMeg 2016 | 109

(=]
[o]

I E8~ 3lojc SRE

i

R 3 loivi Buluueld



Korean Dental Association

Utz gt 53
QIZE 242 JO|C A\|AHIO] B et o JEHE Tlolt B O] AR Hof A
hole = @/dste] 2T o|F 3T hole & T
AEZTE 48 7lo|t AR 11 EA wlhA A HEO.2 ARGo] 718 Eli= AlARlo|t), o] AlA
thokst 25271 7Rs3lcHE 2), AXE I 29 g2 3D ZHY o|Fo] I7ks AYvke AAH &
webi= ZopA|R], ARAA| R, FAIAE L o]A] 1, PEE EER ISk AH¢fo] glol: =7] )
oo, BAA] e o] B AT Agao] Wol Rl ARk HelAo) e,
A AstHoR Hewn uprog HE rizjolko] w2 A=, AR wol ARS-El= 3DZRIE w4
785 AopA]A], AFA| R AXA XA =5 7to] oz A ZJopA[A] 22 AxA| Z]XH static
= %2 A2s] e guide AHE FAl08 th2317} gt}
Jung 5"& &E7to| =9 Yejof whEbA static
guide ¥ dynamic guide® & 73} t}. Compu'rer—guided implon'r
Dynamic gulde— O‘EEPEE ’“30}— Jql;%ﬂ/\i surgical template?d ¢ HtX

110 | chskx|z

5] AMEl= 7}015 Al
_/_\.{_41:1 A AHo| w2 2= 57]»__0]_]—4_8 THE &
= 7lo|E Ao 1A E £ E Q] A A o] o=
%4 Aol g e o] 9lo] ofd Afo]=
TS Yolx Lo WekS ks = Qe AlA
Joct, 1A% £2]H key handled o] ARg3l=
A et ol S99 o 1Y ST|He}
YAt 7hol= =R A7 o] Apo|7t o &7
o] 71AA7]= key handle] WaS =29 97
SHA HH‘Q F= WAolth mAHe.R &2|BT §f
A . ol 3DZHHZR 7ho|E HAE

&40l 3

nmL{m:&

o

fr =2 |z off

Ll

o AEYUE

0= AlAEle| 27

Planning 2P

CAD/CAM HUEHE &8 7ho|= A AJA+e
T 35| thsto] 4TtAIR 19 10 @S

Step 12 Shrbol| thgh A3 3golm, step 2
At AEE 7|HEe = gt dlo|H 9] 1271y 2H4
CAD A& EQJoof|A o]FojZIt}, Step 3

E 4% planning X Egofol|A] AJ8§s}
HE Y dAlo|H, mhX|uf step 4+
HHE 9] —’F—%ﬂ]goﬂ w2} static implant guide

=2 AlFSHE Igoltt, Step 3 ol
A Hel CBCTE F3alloF she

lo rlr
H'U
u:

juics
we e N

HU

W rleorle

> =
o
S
ul
R
rjﬂm
"

olf= CBCTOﬂ SAp R 9 ExAE o
Qe o= lon; dxzef e o = glaL, B A
2 UE IS Huugohe A2 vt &
+ & B E2A Folu FHIE & = o7 "ol
ok A = glofEolA FEA R dol ¥ 4= 9l

1=

AR=AE 2% X|OFRIR], AZZK|X], SXIX|

TE710|=2| 2

£l &p|2o A

Dynamic guide, static guide
THY S22, key AIBYA T

M3 42|, sleeveless 70|

[l AFIEIA| M|54d H[2E 2016




| Step 2. HIOIE| 2tE

| - HE ¢%EQ|

| oAy A

| - CADAREYO| z.-g_
=3 ’

I Step 1. B E4E

" !?XIEI g W B=E 9y,
=FZe| ORIH
- CBCT &+od
- EXF 2YE Tabletop 271U %2 27
U A7l R A

12! 1. CAD/CAM guide template 2| H|Zh ZHA

Aot glo87} 53 $1tt date] 2 ARgETh
F planning 9] ApA||SH
2|0 ghxol| A

T
;
_>i
_%
jg
rlﬁ ol

2
o
>

ol E?_E‘r AUEZTE $% planningS
oF kRt A= EA}2] CBCTRF Aar
B9l A5 4= 2= dlolE Y] )\X'O] s,

e
9#
2
T
M
a
©

Y L oft
4o e
©
2,
o)
rlr
ﬁl‘
_2
N
=9,

o
u
HU
ofN
méi'
mlo
s
+
30
e s

R

g AT 3?% %”\Mj gL 7ho]
(Radiographic guide)E SA}7} A2kt 3 &3t
CBCT®} WA #4-8 7hol=nt &3 C
Zastt(1d 2). FEHE o

planning 9] AlF 742 o] TAIE Fofo] o|F
Zlct,

it

Partial edentulous case

]
1
I
I
]
I
I
I
I
I

- L% GOIE{S] merging
- YsgeEgy

= Implant planning

| Step 4. 710l= WHA M
| - YEHE SEHUR

| agYsaoE=E

| Mok 3y

, - 3D EE ug

[0 |

| ey
| | - L S

Step 3. YuPEH

A X Y

LLEYE 28

HEER|o[| QERAE planning I

HERR|ere] AL~ Step 104 A== gAte]
< ) B4 CREE e AR A, 3ot
? NSk vl | EE A S35 B 7| 2AloA A1
ARt mEAAANY R AlEs DAL Wt
o}, 174 U 2707t Qlokd AR AeAle] A} slet
HlO|EE 17} U] 27081 7o g diAsk <= Q)

Olr

|87 Qlojxl Blolei= T STLoleR: shal g
o2 Yolel7t YAE el CBCTE Hsto]
A JEUE HYRIIY BENZT G P

t}. CBCT ©°o]g:= DICOM &419] dlo|glo|t},
I o AL o] STL dlolglel 449 CBCT

T takma - Dicow forwmat

78 2 YZUE Jjo|= £22 9o Lest

HloEI=

CHEHR|Tto| AV S| R| Ris4 H2& 2016 | 111

/5 8% Slolc SRER =

_|
k=]

1

R gk o3 Buuued



Korean Dental Association

witg ot =1

DICOM HloJE|E U=TE surgery planning 4= @F CBCTY] A4S 233 4= gl wankel 4w
ZEQo|R 5319}*1 R e = B A g 27} EAeHA] etk SRR oY) S Asst
?f%ﬂ/\lﬂ UEHE A7 A& Alst= Aol © A FAOf 59l AxA 9 S 7ok A
ZER|ore) 7t WAL \A Exdars SHY o, CBCToll= =22 eFo] & Lpo.x] 9b7] wi
o] §i FgsA o]Fojd 4 St} o] W top- oJtt,
down'§4 8] +EAEE fI5to] 7]E& WA Y] &S QPRAFR| o Alo| Ao A= AR 71E YA Ha
E AYAH mgito] opdm 1 HhA o) el Al e HOAE E-gstojof s o]F EAst] AN
o & AT A|okE Aliste] L F W YAEZ HDE TIo|=E AlAsfok gk AR AR BEA
| 9L, CAD ’\JE"JM g4 virtual A= SRbRol ThA] A7l Aoloh AR A
wax—up= A3 $= ek, W] A9 hi@o] A HYPE 7to|EE eRpoA 285 skal CBCT
S AR ] ]01517} Ut A9 2]y & #93hKScan 1). 12|31 template¥r CBCTE
8o e ot YEHE surgery plannmg EN 3t ¥ ¢ 29J3ti(Scan 2). & £F2 DICOM H|o|
ZEQJo] Aol A wax—up H ZoFe] A& 7IES HE 92 % AZTE surgery planning £ZE
2 YJETUE A§ YA E 2AT 4= Q). o] AE floj2 Eejert, Radiographic guided 7|&2.2
7IEOR UETUE & vto|urt FIESlo] AlRMET Fo] SEEW AT £ flof 229 9FZ
(19 3). g ¥ 4= 9o Bﬂ 7o UETE AY
< A "}, ARAE 7|R0 R AFUE 5
QIHBK|Ok] UZHE planning WF % stol=r} AEEE 7}01 =2 e 2 04 F
7] $13t anchor pin®] $JA|%= A AZ = ook gF

L an
QPR ER| o] 7 Lol = o] TolsHA| thEet, A o} olZete o] 218 9%/} ARE W scan 29| 9]
Aoy 17k Y A B9 7 U 22 9] A 1t 243k DICOM "o 2|5 AZTE =& 7]o]

Treatwment Planning Proceduve

Partial Edentulous Patient

T ‘-'?na'-.« N
Model Scanning .‘ i \

D3ta wmerging Surgical Stent
A
m
g

08l 3 SEDR|oF HXlo| QUZBIE £ JI0|E HE TN

Study Impression

112 | LHEtRI Bl AV 5|X| M54 R|25 2016




To] ool & £ Qla
<B4 hole ©] 71 9
(19 4).

, Aol ARlE fiAof 5
el A sk Aot

o T3] T 7H) Algke 2 BR324 glon]
Tejsjor & thapt WaEo] AT Theby glof
ATWE 5 7HA) WA o]ejo] ko] arefa At 2
ShabAlo] thalAE TRls) Rojof gt

AZAE L4 JJO|EY HKIS Yot %
I mepAfy

E 5 7ho| & A& ol A 71 Sl A
2fsfjof 3 /\Fg’é—% 1) CBCTS} 7 W %}73%
5= Q=A o, 2) Rk
7hsates g AEIIA] ofFet 3) top—down
l:ﬂ—/ﬂ_,] ZT‘;_I-_J F]ng-% Hi:‘_ EP‘(__;! 9,]&] o 0111{ HP/\]
o= Mg ZQIR]of thgt Ao, o] wh} 371] 4
7] S & e Hok o714 alele Be ¢
ZHE Zid oA AESHE AYS A A=

§
)
|o
Ul
k=l

Treatwent Planning Proceduve

. . i
EA " Bt
old dentuve Radiographic stent
or i [ ]
New denture $ab. n

cBeT Taking (Pt + Stent) . 2
= ¢

AIEEQo}= 3Shape dental system software
(3Shape A/S, Copenhagen, Denmark),
Exocad” software (Exocad GmbH, Darm
stadt, Germany), YEHE surgery planning
AZTEQ o] [n2Guide” software (Cybermed
Co., Seoul, Korea)¥ R2gate (Megagen

’

implant, Kyungbook, korea)”} AR&-E] 31t}

Type | - SED(0} Bix} 5 A0 47} K

42

3 7H WA 5 o 5 ol AL o] Hlokg A4l
SJaL o] QP Ele] Qs FERAlel Ho] Ao Al
%%% Garslo] e whesict Zje] ohe
== =53

HELz)ok 81219] planning Il S5k ZI3)st

o g} Ab *S}OP OIARS A E3}o] study castE Tt
1L HP|ES 5310, o] AmES 32k 204

Z AFlsto] tﬂOIHE A/ggitt, 3= CBCT #9
Aol SR A7 glo] &g &= i}, CBCT &

D A5 Aorto| ol LRt A A=A Zo diste]

MY BAAo] L i PN B Aol

AzekaL 28 4 gl e o AXe] dge 3

3D Location Planning

]

Suvrgical Stent.

UBBIE 2 710/ HA B

CHEHR| TFO| AFRYE|A| HM|54H H|2& 2016 | 113

/5 8% Slolc SRER =

_|
k=]

1

R gk o3 Buuued



Korean Dental Association

3 A& e = 7o 2o ARl =
t} CAD AZEY ]0101]/\1 virtual wax—u
kS ASTE ‘3& -r]xl = 73“@‘“4(

J2! 6. Bite tray2 QlAF

%6% d-oll= CBCT EilOlEigH 22
21831 &= Ql= Z[of A7t A7) el AR Q1A

o] Hdzo] gle Zlo] Foh BAEo] e 4F

2! 7. In2Guide®

114 | CHEHR| Tl AFRIS|X| H|s4H H|25 2016

| 010 A CBCTSF ZHA|A 2

B N Y 9IXIE 2ok Uk




Type || - BEFX|} &xt & X[of 4ERRZL B o A 3) I3 A, o|FA 374 A=mE 27
oM, ZAXIE T XzA2E +EY 82 sto] STL dlol8E st ot 18jal ke
Aot AL F97T BAY AR RS st 79l type I oA9] Adapg} 7= St 47
= 71800 EAF ZHAAL Qe w247t ke 7Fs W AR glo] CBCTE &9 4= Atk o] 37H4] H|
ol won 7|&9] A7t gt ASUE  olEE CAD AZE o] oA S = a7t
A=E AYshz Tl YA w22 Azt 85k A ol RS A2slaL e AHE AT slE
< A7 EH o] mhe 71 madA] 2 Al Aom(7T 8A), YEHE planning SHITE 0]
ARRRE o2 9] /IFA] YRS Esto] YSUE A o] WAE IH= import & = JOHE FHA}Y

T, AEUE 5% IS AR XIS CBOTS W BEA AEUE AR

4= olk of uf FRskA ST AL HEAG A AL 4 YrHIH 8B). B CBCTE X7 gl
o HEEe| UR Ao S BEEA men ZYHn, HF 7lo]

WAL, REA7 B0 Beole 5 8 P4 U E template® o] Hlo]E] $JolA] RH5ojT,

olE9} CBCTE] 28 AR Wit 827} glofof  7120IXS BAASHS ), Xohad 910171 A5t
Fehe Aotk el £4 g Aol oo Yug
E3 AEUE AL A @ 712 FEK relining L TS WA At 3 o] A
2 skl AlNA, N5AH0R BAVL QEAS W BUSH] B AT 4 gl
ZFhe Zo] Fastel, Mopidollt Weie] A 1 dpel Exje] 71 OJXI7} QAL AMge] B
= AR kel Aol Fasiel, 2215 ol TS AR TR WA A
FRRALLA SAE ARSI § Wl 2, A A4 FeoRG AT g
aojX|o] Hopijedo] Fmalel Wule] Agw  WAl] ZAdS Attt dSUES At 4
& 3o Aol A5 U3 S YBUE Am Lol nARS ARSI B o] SXE AS
Aglel olE ALg 4= ik o] A9 FHE B4 ot
e 5318 mYYRIGE WIS AP, 12
A Type Il - SEDRO #%t & #Kt 72 LY Clofed
o ofCBCTY| 0| MEisle 19

HRBZ oL 3= AE2|o}S 71E 07 SR} 773

32 8. (A) A 7|E R[] SIRTHE CAD AZE0f a0 HESIL Tt
(B) SR ZAZ} MHE &AL FE22R|9f H[O[E 9 oX| A7 H|O|HE CBCT FHstL QUL

CHHR| Bl ARRIEI K| M54 HMeg 2016 | 115

(=]
[o]

I E8~ 3lojc SRE

iE

I llofy{3 Buluued

i

BT



Korean Dental Association

Qlusiz gat £31

W STLHlo|E 2t CBCTE &3sHA Hrth L 2+ e ¢ Qe A Foll shhs eRA|of 2t
E29) A7t Ao A9t wEAQ) waRo| ol Zele] NaA WAl AY BUsHA FHL gt
CBCTOl scattering©] 4Igt 7% 18]l &7} WA G 7ho| =5 Aztel = Aoltt, o=l
2% 9 o) G o wel S A9 Sl A4S ASslel AERYS WE T, 7H 942 A
S 77 W HlolEle CBOTY] 4 mho] Azt E 8] 20HH 10). 22 Hoprh Holgloniz, Xo}
T AT (3™ 9). o] Afoll= Aot s "ol AAF HA HYGE Tol=E AFst £
94 gol CBCTeHS] 30l B7H53 Aot gutta percha 1076 A% Hafo] Akestel Zet
Ze|9} TU3 A2 A = Q7] i, ST (a9 11). A= o] AL 2835l 1 CBCTE s}
e Bt o Qe =97 Basith A =, stentWt ¥ © CBCTE &%¥sHA Hrh

i

-3
- i .
-
s, :
fix
:
%
:
T
= —
| waas Hlie

2! 10, X|0} X|X| radiographic 7}0|=2| MZHS 2|5}0q virtual wax-upS A|H

11. X|O} X|X| radiiographic guide %! &tAIe| £E2X|t XICtES

116 | LHEHAI T AV 5|X| M54 R|25 2016




o] 7lo|EF FAH LR TS Al i
Aot A4 dual scan H4e F3l ASHE A
2AYE #EY i F9F & radiographic
stentE AZE o Y= gutta percha? A& %
EAof T FA] ghotof gtk Zloth, 1 olfi=
ZhEx|of oA scattering©o] A F3dell ARt
o] &|7] ufzol| o] B Algsh= AolaL, Tl 7+
o|=& AREs}7] 9I5te] Y= gutta percha®] ov]
A|7F ZBEXof ol 'WAYSh= scattering Wl

oz 5= glo] ATES Wolme 4 91| wolc,

Aom o] A2 ARt YSTE 9

<
©
fju
>~ Ho

1= hal
Lof g3k F1 crestal F- oM 11 exp7t =
A AT, apex® W45 AlgE Ag9]x]e} 2}

o7k 47 4 gl

HALA EF A scanning tray(R2tray;
Megagen implant, Kyungbook, Korea)E &
ot A EAS WAE v 4= Itk 1d 12), M=
AolAl UHHA Q] R of Shate) ek v A9
AR} 4, stef 1 & HEo|EE AS3HA H o]
74 2Jof| scanning tray@ 3HH ¢ $&} x|o}E 2l
7184 E=t o] Igolls VY S-S
A=zE Edlo]of YUt Z|of] indentation & ¢l
718k}, 3= scanning tray ¢H] A@7} Zof A
ofo]] Theks] AFEH, o|AE 2R3 A= CBCTE
st Hoh (L™ 13). 24 A ARESIEE ]
ool Theks| N E =g ET|oINE = ARSI

g2y 9 scanning

o
trayS 7HAAL S0l 8sh=tl, A, sheh Ade

’

Y

% scanning tray©| $&5$9]
A& g/ v A7HE sho] STL t|©]
19 14). CBCT2S FH&

-

T12l 12. Scanning tray2 &2 = Retrayel

12! 13, Scanning tray0i| QIAKIE F

& 3RIx| ol M2510{ CBCTE &Y

CHEHR| BHol ALEIE| K] M54 HM|2E 2016 | 117

(=]
[o]

I E8~ 3lojc SRE

_|
k=]

1

R 3 loivi Buluueld



Korean Dental Association

2@

scanning tray°ll &S] AT ge ol 270 ofnf dFAIee] B AU Ad=rt
gt dlo]E o} o] ol o] HlojE|e} o] Ae 2% 7]E o9 AJopu AT} oA 7 A g
2Rt A3 dolH o AABAE AejFH, Aol diste] B7F A olof et S0l AMS-E

+= "i7HAI¢] radiographic stent®] FEj7} 252
ol 7ol Eo FEIE TR o Hrt= Aol 54
3t ExJola} sHLh 7|20 E =yt oa e g
sixt Z4| A =07 HAS & EA5E dl A o] HAAEETFAIC]

Type IV — 2AHZX|2t
QA A7 e RO 2k} S| o] A5 A|1 ) v gutta perchas 1048 H= o FH(1d 16).

2tE ZFICto| ZRst o=
WEHEA| H|0|E{(right).

CBCTS A 2A] dlofel 7t #AIE A4 df
= 9 AT 15).

2| 14, Scanning trayE 0|28t £
scanning tray O

S| 01| *_é E Ho[HE. "‘, ofeh G2 S (left), 2
1= i O|0|E{(center), A} 5l

A=
b

o Hes

o

r>'

2! 15, Scanning trayS &-236t0{ A} FZH|0|E|E CBCTY =

38 16. #AL9| °|X|E o2

118 | LBtz 3ol AbEiE| x| H|54H H|25 2016

zlg| yEioz =X

&t

%, 529 7120/ &

£ 4

= Gutta perchaS

Foict



2%l AFz= CBCTOlA 7L g0l LA ¢b7] wf
o CBCTE F1 &Ysto] Zgst= dual scan ¥
219] 9o+ o] gutta percha’} DICOM H|o]€
59 S SE 712 g g, st 23
S 95t A8k gutta perchats B FEj7) 5
L5 Sl Aol o™ 17).

S0 REH CBCTSt ke 94| IAIE &2l
Sk 4= glom, ox]9) oJFd5 zharste] A&zt 91A]of
UEHEES AY & = JrHIH 18). =& A

o= A
OFA|A] g7l = Blsto] 1 Agehdo] Hold 4

917] Who] 01217 ko] 25 77 thel] §Ix| A Aok
8, 4 71| =9 AARAlel= anchor pin T4
T 4 Gl FEEL US| Fof 44 Ao IR 9]
Ao QES EgS Folof TP, Ao} gHRA}
of lsto] slef ghATA|ere] 9ol 11 XX 2]
o] o %7] WEo] slo]=9] 917 ogAo] o B
o2 7Hs o] Yt

QEUE 52 70| = AR Slat AekAlo] Feld
2 tleR W49 o] ZHsstel, Type 8 A%t 9]
25292 77 199 A

pdBdEda -4

J21 17, Gutta perchaZ ZHQJX|0 {Z ujjo] HEst ol

T

#ar 37F W dioj={et CBCTE] el 7ts

v

J1ELA X ZIE2H X ZIE24 0
2Age X 2M™e 0 Aot Bad

ol x| =z}

ooy v v v
Study Cast ®|xt gl

An, Tiaeay
i

CBCT taking (Patient)

} CBCTS| =& AEHS cross-section view=

gt

Study Cast H=

relining

1. Denture 2. Study cast with denture
3. Study cast without denture — Scanning

¥
Scanning £
Eyols
RS

v
CBCT taking
{Patient) with
scanning tray

¥
Tooth

supported CT 0Old Denture
Stent ZH or Am
¥

CBCT taking (CT Stent)

CBCT taking (Patient) with CT
stent

Type I i Typev

T2l 19, AEEE & J10|E HMZHA| Typed FICH

MEELL

CHEHR| Zho| AbiE|X| Aisad H|2Z 2016 | 119

(=]
[o]

I E8~ 3lojc SRE

_|
k=]

1

R 3 loivi Buluueld



Korean Dental Association

Uiz ozt =7

OIZAtE AL J}O|EO] H|Xk o] FH YSTUE & 710|290 dEo] e,

UZSHE planning £ZES 0] ol JESHE HFHO= NS 4 U= 7101EY FH|
o] 274 9 §IAIE AAsHh o] HEE thA| CAD
AT E ool Eijo} oJZTE 424 slo|=2 Azt old Y& AR YEUE & o= FESO
a2 Q) 424 7jo| =] AR o= ofd ol=ere  AREY, W AR JASHE w5 7B wet |
©g 7|EZ2 A3 AlXo) uet sfole Aade  EHY FEE okt 2mm 279 pilot drill
AR Folof st Bxke] 17k U B HAHA 77}11 AREE 5 Sle 7holEE 2mm ER 099 3}
S 7to|E 9] T]R}olL & Fojof sit} tix}el 3F u} 2 free hand2 APtz ASTEQ] Zct A
oS STL ZH9 glo]E& exportste] 3D ZeE 1 off 7Rt AU 2ol thel] Al ZTheke] A1
& AZEQJo|& AFste] Fof, 3D Y AZE J] L5 7oA 4= Q) E3 JEHEQ HF Ao o}
olo i A P2 22d 4= 97 support 2} mini—diameter4 regular—diameter &&=
A= 262

AysiA Em, spzaER s 7HAEE THo|ER AR 4 Qo
e FE7h 2F FAE 3D THUEHE S}

2 20 3p Z2IE AZEQ0f0lM £ 710|= CIAfel TS 222 3t

21 DLP D Z2|E{ (Meg Printer; Megagen implant, Kyungbook, Korea)

120 | chEtxizo| AEISIA| M54 H2E 2016




2] 22 TS EEfo| ASRE & J10|E.
(A) Pilot drill2 7}0|= (B) Mini-diameter (C) Regular-diameter S22 % 710|=

USTHE 7Io|E &9 FIeE QA= 7ol
7} AskelA AlRbER= Alo] Fa8hH ) 70|29 try—
in Aol &3] AEFE =A] Rl et HErE A
sYEjofof gltt, AZLEY o] oA ATHAS EFo}
% ok 2 Sl A4t dle A 9ler, Tto

EE 3d ZHER E¥she B oME A7 EA

g 4= 7] o}, HJHe o] Bhele HE &)l
=] x|ox|A] Hee]] 44 F7]2] window & A

ol BrKe S ok, FHElol whet vl FEst

7to|=of Ajato] Bagt Aol IS Al LA

R

A 2
£ Zeksr] SRt VS Al717F A o] % dnf 7
W5}R] o2 Aol FFA 0= i Al ARESH=
ZHE 7ol =9 Ayt gold 4= Sl

A T o Ao A 7|E YA E HASH
radiographic guideE A&dl= 59 IS AA
of 37| witoll 27 ¢ HelA avtolE AdkE 2
3Yst7] ik AekA e A7) v Qlet, 92 9f i

& WA 5= 531 o A VIt o] o

& 27H3k o] X5 BHAN)A A0} RS o]
o= Aol el el Sete,

FAR ATES Sk T whe Fasich
ALTAG A2 R} £919] A9 B
Aol HEshe Tol= 4o BT 4 9)
Sz Fo| 27 74 W A B AleelA] Fhol= 717
Sol7b| sfe, Edlo] Sofslof shd] 1 B4
Edo] goli Solz 4 ¢l Leln Yo 57
o ARI=jofo} 37] ujolch TN, AN 4
2 3he A9l Ffol= S0l ZHsaHA W] 73]
3RS B3 Fojof 5] Sdvlol= BEY
ElAfel Aol A 5o Agtetes ket WA Al
sh1, Aee HEdolo] ERL A Auct
He S R AROR AgsHe 2 nefd)

S

) gl AxEQo)o) e s JE L gl
B, CBCT 59 94 At 7k Wils ASshal
AT PEUE Ak BopolA= v HetobA| gt
of sfetAdl aag wls) ¥ o= JlaL, p-2f7) st
= Aol ASHEE AL = A HdH. HAE
= o1& ASHE A A e 7ol = AlZE 3t
Ao, SHE LSS SAIShL SZEY oY

Cistx 2ol Areislx] Misad R2g 2016 | 121

(=]
[o]

ts S~ 30l SRS

e

R 3 loivi Buluueld



Korean Dental Association

uris izt =7

NS BHS OE 4 lon], 0xe ML Ak olgdltiThE YAE: YBUE SuAsY SuS
o B 4 Gl AR Ado] FurEIch 1E  SIgt ol WEO) Al Thgel thatk FHs A
E 4% 9 fuubAo] SAt B4 el WeRE A4} oSS 25k o] EEC] Ak A
2 A3 & 5 9L Hlolct W g Ao BEAT ) QHoE ol 3

oS IS YPE AlWSHA L AZPAE L= AR

~IEEETW

. Edge MJ. Surgical placement guide for use with
osseointegrated implants. J Prosthet Dent
1987;57(6) : 719-22.

. Engelman MJ, Sorensen JA, Moy P. Optimum
placement of osseointegrated implants. J Prosthet
Dent 1988;59(4) :467-73.

. Fortin T, Bosson JL, Isidori M, Blanchet E. Effect of
flapless surgery on pain experienced in implant
placement using an image-guided system. The
International journal of oral & maxillofacial implants
2005;21(2) :298-304.

. Cassetta M, Di Mambro A, Giansanti M, Stefanelli
L, Cavallini C. The intrinsic error of a
stereolithographic surgical template in implant
guided surgery. International journal of oral and
maxillofacial surgery 2013;42(2):264-75.

. Moraschini V, Velloso G, Luz D, Barboza EP.
Implant survival rates, marginal bone level
changes, and complications in full-mouth
rehabilitation with flapless computer-guided
surgery: a systematic review and meta-analysis.
International journal of oral and makxillofacial
surgery 2015.

. Eshraghi T, McAllister N, McAllister B. Clinical
applications of digital 2-D and 3-D radiography for
the periodontist. Journal of Evidence Based Dental

X 2} AK SR M54 HM[2E 2016

Practice 2012;12(3):36-45.

7. Jung RE, Schneider D, Ganeles J, et al. Computer

technology applications in surgical implant
dentistry: a systematic review. Int J Oral Maxillofac
Implants 2009;24(7):92-109.

8. Koop R, Vercruyssen M, Vermeulen K, Quirynen M.

Tolerance within the sleeve inserts of different
surgical guides for guided implant surgery. Clinical
oral implants research 2013;24(6):630-34.

9. Mora MA, Chenin DL, Arce RM. Software tools and

surgical guides in dental-implant-guided surgery.
Dental clinics of North America 2014;58(3) :597-626.

10. Russig LL, Schulze RK. Effects of minute
misregistrations of prefabricated markers for
image-guided dental implant surgery: an
analytical evaluation. Clin Oral Implants Res
2013;24(12) :1339-46.

11. Pettersson A, Komiyama A, Hultin M, N?sstr?m K,
Klinge B. Accuracy of virtually planned and
template guided implant surgery on edentate
patients. Clinical implant dentistry and related
research 2012;14(4):527-37.

12. ZMIsE, E&0|, A=, et al. 3 AH CIX|Y Fat

I} CAD/CAM A|ABIS 225t XMt IERE 5
=g 3| =222 05| 2015;31(2):158-68.



