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Fig. 1. Preoperative panoramic view.
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Fig. 2. Preoperative virtual planning and implant selection by
using OnDemand3D*(Cybermed Co., Seoul, Korea)
software program.

Fig. 3. Teeth supported surgical guide. a, superior view. b,
inferior view.
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Fig. 4. Whole surgical procedures of implant fixture installation
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Fig. 5. Postoperative panoramic view
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Fig. 6. Postoperative image fusion between preoperative planned
image and postoperative actual image by using On Demand
3D® (Cybermed Co., Seoul, Korea) software program.

Fig. 7. Schematic image fusion drawing of matching procedure
between planned and placed implant. @ present the
angular deviation, a is the distance in mm between
planned and placed implant at apex, and b is the distance
in mm between planned and placed implant at neck’™.



#36H 919 YEAEA O] A @ xk= 5307, A%
ol X 9] 43 9 21= 0.629mm, F°2 9 21= 1.31mm 2.
o QYEHE HFo|A o] 43 0 A= 0.288mm, T4 L.
ZFE 1.22 mm §ltk mpAEko g #3749 2]x)¢) ¢l

EoM 9 2L ol 2567, AF-oIM 9 FH oA
0.988 mm, =2 221= 0.78mm .o, YZHE HF-

o A12] 44 @ 2= 0.583mm, 524 225 0.70mm Itk
G B0 4 9 AR A7 ool 4
o e e BaEA Qoror] FAAR A5y

O O -
S AN JTAE BAZS P9

1. 1 &
AR QAL olge lmee A7) AL A A
9IE A, A B R B9 B8 A7 94 29
AFE PO AEEGIZ ol §fo] AX7 Ffol =] A
29 0]Z o] 48 A% 3.0 o Foldl), ] 34
ol el vlz) Age QJaise) 4] AgE Jrae
o] 119} W3 o] thak Bl BAS WA Alto]
of s, olef et 744 ofele B3 e o]

p
fnj
e
o
5
oL
e
=
o
L
ol

=l

aﬁ
L
b oy
N
-

U, 34} el M = 2
= o] d el olef e U8 &4 o=t Sat
H-§-2] 0 F &A= ae{ate] Zleystofof ghep .

A 7ho| B MAA FIZHO|E (surgical template)
2haL ol = glom ol AQl ERES] WA 4
5 adste] 715 AeA A&l (laboratory—
fabricated) A 83 A+ (used during surgery)
FEA4 (guide or template) 2k 4 2)E <= Qlt}. 3t
Y= (image guidance)> AFE 719 AlZE 5
& T HAAEE frelap] A Aled] Ad =
2] G oA E Fioks dRHARl Vs Tt
o, 733t = (imaging guide) &= &, A%

2 5331 el 3*5019} Z7 591 Sz HolE A

N

1:;1 7}%5 @xga 1L oo mhE s X 3ehaA
A&7} 71AA o) th3k o] vl m AT} AaE o] gt

QAFYl QIZRAE HHofx o] g Ul =4 9 A5 4| 3}
Sh= o] Harxo] itk Fig 7). & FelolA 9] <
Zpol] gk 8- Axfete]] 7]z st wpel 224, 471 1=
HE HH AR = 4T A= 2665 £ 1910°, AH
o9 £ e xk= 0975mm * 0.247mm, 750142
T2 QA= 0652mm + 0502mm, YEZHE HHojlA
9] =9 9 2= 0.700mm £ 0.383mm, YEZHE 3o
A12] 422 9 = 0.600mm £ 0.467mm %}
7P QA7 A A5 S #3433} #37*%1 F1A114
o] #3491 9129 AL AP} 077 = 7P A9,
#37TH A M= Y HE FA 2 HFof| A 17 5
I} 72 @Akl 1.0 mm ©]ske] A= HaltHFg. 6).
et vpekgt o2 7] ek 7hs A e QAA
Tk 7P & 9k MAA ol B AlAfeke 3t A
Zﬂ EAtol|A| 7l =5 A skal Alashes #dellA A7
43;:]—/\401] 7] 5]_3}_71_ A(Eﬂgo]x]p} ?\Txﬂi x%u]—x]
] (mucosal supported) 7Fo|EZA ZFA (bone
anchored) 7ol =7} obd Q1A o} A A] (tooth
supported) 701 =5 G835l QlojA] A A% A<
AA713L #34 W AAE WA A§lstal SAHOoR
#35, #36, #37 12| =M Z A5Je3l7] W] F5C.
EAFE AT Y 7] o= A & Ao
3= Sl
A GRS 7RO F MAAE To] BT} 7)Ee] AL
Sofd 934 A”lEC] nlsf B} ¢ oS A
Y71 flaixe ol-d Gdelx el A7 AZat AA 4

E319] 9A7} Hojok sl olefd AT UHg-2 A
77]‘1] FTI:O] 2l gQO]_Q_Z] %?} 7}ﬂo] z‘g/gu]o]];]_g—m.

Meta—regression analysisE A| 3§35+ 2] 3t Aol A
= CAD-CAM 7|2 A2t MA12 71| =9] et
off thh =5 gelste] Aol Bzt 1.07
mm, A5 1.63mmo] 1, A7 ZEoM = 5-6°
AL A% QAFE HRltkal B gk v QIgleh . o]
off Hiel] & FElelxl= vl5 Wedh vlaolu Ade.



MAIZ JI0|E 8 0|83 S194PAE YEBIE HE Z £4 31

=2 7129 ol T7elM ] SAA o wisl ¢t At
S 7HAE Zlolek A g7 o glont Al e AL
AALE SE3] AL of B 7hsd oAk
2807 Fo]7] 93 AR o] RIEA] Fly

REFERENCES

1. KomiyamaAi et a. Treatment outcome of immei-
ately loaded implants installed in edentulous jaws
following computer-assisted virtual treatment planning
and flapless surgery. Clin Ora Impl Res 2008;19: 677-
85.

2. Komiyama Ai ¢ a. Virtudly planned and template-
guided implant surgery: an experimental model match-
ing approach. Clin Oral Impl Res 2010; in press.

3. Tahmaseb A et d. Computer-guided implant place-
ment: 3D planning software, fixed intraora reference
points, and CAD/CAM technology. A case report. Int
JOral Maxillofac Implants 2009;24:541-6.

4. Giacomo GAP et al. Clinical application of
stereolithographic surgical guides for implant place-
ment: preliminary results. J Periodontol 2005;76:503-7.
5. Vaente F et d. Accuracy of computer-aided oral
implant surgery: a clinical and radiographic study. Int
J Ora Maxillofac Implants 2009;24:234-42.

6. Jung RE et a. Computer technology application
in surgical implant dentistry: a systemic review. Int J
Ora Maxillofac Surg 2009;24:92-109.

7. Ozan O et d. Clinicd accuracy of 3 different types
of computed tomography-derived stereolithographic
surgicd guides in implant placement. J Ora Maxillofac
Surg 2009;67:394-401.

8. Ersoy AE et a. Reliability of implant placement
with stereolithographic surgical guides generated from
computed tomography: clinical data from 94 implants.
J Periodontol 2008;79:1339-45.

9. Pettersson A ¢t d. Accuracy of CAD/CAM-guided
surgical template implant surgery on human cadavers:
Part |. JProsthet Dent 2010;103:334-342.

10. Widmann G, Bale RJ. Accuracy in computer-
aided implant surgery-areview. Int JOral Maxillofac
Implants 2006;21:305-13.

11. Sarment DP et al. Stereolithographic surgical
templates for placement of dental implantsin complex
cases. Int J Peiodontics Restorative Dent 2003;23:
187-95.

12. Sarment DP et . Accuracy of implant placement
with a stereolithographic surgical guide. Int J Oral
Maxillofac Implants 2003;18:571-7.

13. Lee JH et al. Implant surgery based on com-
puter simulation surgical stent and the assessment
with the image fusion technique. J Korean Assoc Ord
Maxillofac Surg 2010;36:402-7.

14. Schneider D et d. A systemic review on the accu-
racy and the clinical outcome of computer-guided
template-based implant dentistry. Clin Oral Impl Res
2009;20:73-86.

15. Jabero M, Sarment DP. Advanced surgical guid-
ance technology: a review. Implant Dentistry 2006;
15:135-42.



Case analysis of implant fixture installation in the posterior mandible by
using of surgical template

Soung-Min Kim, Myung-Joo Kim?, Jee-Ho Lee?,
Mi-Young Eo, Jun-Young Paeng?, Jong-Ho Lee, Myung-Jin Kim*
Department of Oral and Maxillofacial Surgery, *Department of Prosthodontics, School of Dentistry Seoul National University
Department of Oral and Maxillofacial Surgery, Seoul Asan Medical Center, College of Medicine, Ulsan University
*Department of Oral and Maxillofacia Surgery, Samsung Medical Center, Sungkyunkwan University School of Medicine

A 53-year-old Korean female patient with partially edentulous mandible caused by the removal of her long bridge from the left
lower lateral incisor to the left second molar, was planned for the implant fixture installation. After 3-dimensional computed
tomographical scanning was transferred on OnDemand3D® (Cybermed Co., Seoul, Korea) software program for the virtual
planning, MK 111 Groovy RP implants of Braenemark System® (Nobel Biocare AB Co., Goeteborg, Sweden) were ingtalled by
using of In2Guide® (CyberMed Co., Seoul, Korea) surgical template with Quick Guide Kit® (Osstem Implant Co., Seoul, Korea)
system.

Fixture installations were successful for virtual planning without any complications, such as inferior alveolar nerve damage,
mal positioning, and infections. Postoperative computed tomographic scans were aligned and fused to the planned implant, and the
mean angular deviation between planned and actual implant axes was 2.665° * 1.910°, the mean distance between planned and
actual implant at neck area was 0.975 mm * 0.247 mm, horizontally, and 0.652 mm * 0.502 mm, vertically. The average
distance between planned and actual implant at apex areawas 0.700 mm £ 0.383 mm, horizontally, and 0.600 mm * 0.467 mm,
vertically.

Implant fixture installation with surgical guide from virtual planning on the 3D image program was revealed as the precise and
trustable method with higher accuracy of distance difference lower than 1.0 mm and of angular deviation lower than 3.0°. [THE
JOURNAL OF THE KOREAN ACADEMY OF IMPLANT DENTISTRY 2010;29(2):26-32)

Keyword : Angular deviation, Dental implant, Surgical guide, Surgical template, Virtual plan



