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Accuracy of the CT guided implant template by using an intraoral scanner

according to the edentulous distance

Byeong-Gil Kang, Hee-Jung Kim, Chae-Heon Chung*

Department of Prosthodontics, School of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: The purpose of this study is to compare the accuracy of the CT guided implant template that was produced by using an intraoral scanner according to the edentulous
distance. Materials and methods: Five maxillary casts were fabricated using radiopaque acrylic resin with the second premolars, first molars, and second molars missing. Then
a virtual cast was acquired by scanning each resin cast. Implant treatment was planned on the missing sites by superimposing the presurgical CT DICOM file and the virtual
cast. Then the implants were placed using a surgical template followed by postsurgical CT scan. The distance and angle of the platform and apex between the presurgical implant
and postsurgical implant were measured using the X, Y, and Z axis of the superimposed presurgical CT and postsurgical CT via software followed by statistical analysis using
Kruskall-Wallis test and Mann-Whitney test. Results: The implant placement angle error increased towards the second molars but there was no statistically significant difference.
The implant placement distance error at the platform and apex also increased towards the second molars and there was a statistically significant error at the second molars. Conclusion:
Although the placement angle had no statistically significant difference between the presurgical implant and postsurgical implant, the placement distance at the platform and
apex showed a larger error and a statistically significant difference at the second molar implant. (J Korean Acad Prosthodont 2017;55:1-8)
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Gais, Italy) & ©] -85} 2270 £ 270 5} el A] }E}QF 2572
TR, AN 2], A 20 2] 5915 2| of A& e = T A<l
sttt AR EE 1A ¢ 7 (VisiJet M3 Stoneplast, 3DSYS-
TEMS, Rock hill, SC, USA)& A}-8-3}<], 3D 3 2 E(3Dent,
EnvisionTEC, Marl, Germany)=. - 57} ©] e} 5.8 & A 25} T
o] ZghE o] 7 TSI SA (Osstem Co,, Seoul, Korea) 40 # 10 mm=
Hejekglth Fig 1)

2. CT guided implant template =

Cone beam-CT (AZ3000CT, Osstem Co., Seoul, Korea)Z o] &5}
A% 2d o] CT DICOM filed 85315 1, 2H2te] A3 232
774227 U (Trios, 3shape, Copenhagen, Denmark) £- ©] 8-} 32}
LA 7P 2L A2k th (Fig. 2).

o] FIHA| FE AZE 4]01(0ndemand3D Cybermed, Seoul,
Koreaydol| A |o}2 Fn oz dlo] a9t JZAE
L 9= 27} ARATFR #15, #25), A1) T-X] (#16, #26), A2
X #17,#27) 2] o) A 87| 2 Al skl ek 29 A1 a7
2] @#14,#24) A4 A 0] A F 49} B F /2] hamular notch & 1
AgE AR A A14AFA] 2 ot2HE 242t 4 mm, 11 mm, 18
mm HolX A& s x| of 2 H X 2 7Hg sttt 8 ]
Aol JZFES] AP LS A3} (Fig 34) A8 A=
ET 2 %8 3 3HIn2Guide, Cybermed, Seoul, Korea)2- 1| 2}
t} (Fig. 3B). +5-& F &= AgH 9 ‘1 2] 9} ZY =7t Hol H 7|
M) el 85 E3etsl on, 242te] Bofuieh A 2hsh i

Fig. 1. Resin model and implant uesd in this study. (A) Resin model made by VisiJet M3 Stoneplast (3DSYSTEMS), (B) TS III SA (Osstem. Co.).
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Fig. 2. (A) Pre-surgical cone beam-CT image, (B) Scan image.

3. olZalE AlZ

M S50} (g 30) A 34.0.2 2129 R 2527
AT, A2 he] JEA=E APl ke

242 AnS Y7 23 A2 T A3e2 stolslel). ol X 3079) JZTAES Ay} A To] Ay
0] %= In2Guide Universal kit (Cybermed, Seoul, Korea)Z- ©]-8-3}o] & ﬁéﬂﬂﬂ A8l F7F4 Q1 CT 24 = 213 ﬂM‘:‘r (Fig. 3D).
B AR o2 =Y Jlo| = A gate] “HE S A

Fig. 3. Planning and insertion of implant. (A) Planning on position and angulation of the implant, (B) CT guided implant template, (C) Drilling through the implant tem-
plate with a drill, (D) Post-surgical cone beam-CT image.
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4. CT guided implant template2| M=t H|W =z in i)

AUETE 2|7 % CT DICOM (Digital Imaging and Communications 1. Variation of platform of implant
in Medicine) filex} 213 A 7}14e] A ZFHE 7} 9 %] 3k CT DICOM
files X EodolA 29 HA w TG 2 AlaTA TS Y ZHE platform F-9] oA, A& H AZSTE x|} AA
WFHE 7IE o R AT (Fig 4). A24TFA] (#15, #25), AHE AZSHE A AT A= A2 F-9] oA
AT 2] (#16,#26), A 20 2] (#17,#27) o] o2 FFaked 28 0230 & 0.06 mm, A 1TTh 2] 59 o] 4] 0270 + 0.09 mm, A 2th 7
Tuktt = 107]] Al S o] 8-8te] A S E v wsldth Al g 2] F-91el| A 0480 £ 0.12 mm BT} A 242 F-9] ¢} A1 o

g QEeEs ARE QEAEe) o A YFVE] 7R 29l Aoloi e BAGOR fela Aol glglont (P
platform} apexe] F9-% 1 0.2 AL 2% QA E <05, A2 91 2 A2c) 72 39,4 10172 391 9 A2
eI 91ek Fig 5). CT ol o] vorel FATH AR ol = )74 9] Aolol & BAR O 2 fro)gh Aol & LA (P

TEANA AFEH A WA S o] &t ThY < 05)(Table 1).
5. AN 24 2. Variation of apex of implant

SPSS ver. 19.0 (SPSS Inc., Chicago, IL, USA) 3 2 18-S o] 8-3}:
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UETE apex T-9lol| A, Al & H AZSHE 93]} A 44
SAAE st o TG A W2 AEHEAH AR 2 HAZHE 94X AT eAle 12&& 2] 5-9]0]141 0.390 £
A€} platform 791 €} apexF-9] o A ©f 21 A 2] QAFE 215} 0.06 mm, A| Tt -] 5-9] o] 41 0430 = 0.06 mm, A 2t] 7-2] -]
9]} Kruskall -Wallis test2} Mann-Whitney testZ A}-8-5}91 T} o A 0.640 + 0.07 mm 2tk A2ATX] F-9 o} A 1) 73] ¥

H‘l

Fig. 4. Superimposition of presurgical and postsurgical CBCT scans.
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Fig. 5. Deviation between virtually planned and actually placed implant. (A) Center of prosthetic platform of implant, and apex refers to center of tip of implant, (B) Deviation
between virtually planned and actually placed implant is illustrated for platform, apex, and angulation.
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Table 1. Variation of platform of implant

Variation of platf Fimml Kruskall-Wallis Mann-Whitney
ariation of platform of implant Mean =+ SD (mm) 45 46 47
#5 0.230 £ 0.06 0.289 <0.05"
#6 0.270 £ 0.09 <0.05"
#1 0480 + 0.12
All 0325 £ 0.14
P-value <.05*
#5-second premolar (#15, 25); #6-first molar (#16, 26); #7-second molar (#17, 27)
* Statistically significant difference (P <.05) (Kruskall-Wallis test);
' Statistically significant difference (P < .05) (Mann-Whitney test)
Table 2. Variation of apex of implant
otion o il Kruskall-Wallis Mann-Whitney
Variation of apex of implant Mean + SD (mm) 45 # #7
#5 0.390 £ 0.06 0.198 <0.05"
#6 0.430 £ 0.06 <0.05"
#1 0.640 £ 0.07
All 0.486 £+ 0.13
P-value <.05%
#5-second premolar (#15, 25); #6-first molar (#16, 26); #7-second molar (#17, 27)
* Statistically significant difference (P <.05) (Kruskall-Wallis test);
' Statistically significant difference (P < .05) (Mann-Whitney test)
Table 3. Variation of angulation of implant
Mean &+ SD (*) P-value
Group #5 #6 #7 All 384
Variation of angulation of implant 0.450 = 0.14 0.510 £ 0.15 0.540 = 0.19 0.498 £ 0.16
#5-second premolar (#15, 25); #6-first molar (#16, 26); #7-second molar (#17, 27)
* Statistically significant difference (P <.05) (Kruskall-Wallis test)
9] Ateloll A& EAIA o & frol gk 2to] 7F 191 o (P< 05), A nE
2475 599} A20) A 9], A1) A 3919 A2 73]
39 Aol E SANCE HIR Aol8 WA (P<05)  EeE At FAL SR AdEE 71 1R
(Table 2. A7k HEA P A9 e J ERES A 2
< A5 gl 9ol 7MY F8d a9l o w YzEoxint
3. Variation of angulation of implant Fed ABS AR G Ao o] AEH ¢2 2 7}
=2 439 b5l om ol dlg) T s ey P
AGE QEAE Ak A AP AFVEANTHY 2] 24 0| B 5 ATk 448 FVLALE A 0]
7hE QAP ARATA Rl 0450 £ 014 ANTA 2 @ ohsAe] ZolEv] 5o 2 Zo] HL A} AN B B
ol 4 0510 + 0.15°, A1 2ch 73] F-9]0ll A 0540 + 019 S HFTE. o] 223} slo} x| Ho] A$ Bl F o] A HE Zo] 1,
A g A9 7 dle) Aole BARCR RelS & sz RBe £4glo] AEAE Aol 7hshl Hgiehe
ST (P< 05) (Table 3). 42 Bol 54 JB Aol sk 1 gl or] 742U
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