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The accuracy evaluation of digital surgical stents according to supported type

Junyoun Lee'?, Minho Yoon!, Taeseok Park?®, Inkon Chun®, Kwidug Yun'*
'Department of Prosthodontics, School of Dentistry, Chonnam National University, Gwangju, Republic of Korea
Seoul Dental Clinic, Naju, Republic of Korea, *DMAX Co., Ltd, Gwangju, Republic of Korea

Purpose: The purpose of this study is to evaluate the accuracy of surgical stent according to the supported type. Materials and methods: 5 sets of dental models which have
tooth supported edentulous area and tooth-tissue supported edentulous area were made. Dental model were scanned with model scanner, and CBCT was taken. CT data and
model scan data were overlapped using In2Guide software, implant were virtually planned in the software. Surgical stents are fabricated by 3D printing. The implant fixture
were installed using the surgical stent, CBCT were retaken. CBCT before surgery and after surgery were overlapped, and the differences (angle difference, coronal difference,
apical difference) were evaluated using statistical analysis. Results: In the assessment of the accuracy of surgical guides according to arch type, there are no statistically sig-
nificant differences between maxilla and mandible. In the case of support type, tooth supported stents showed lower angle difference and length difference than tooth-tissue
supported stents, which are statistically significant. Conclusion: Arch type does not affect the accuracy of surgical stents. But tooth support stents are more accurate than
tooth-tissue support stents in the case of angle and length difference. (J Korean Acad Prosthodont 2018,56.:8-16)
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(#24, 25, 26 =X 2.o])o} x|ol-RAX|X] Bol#15, 16, 17
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=519} (n=5) (Fig. ).

CBCT (Alphard-3030, ASAHI Rogentgen, Kyoto, Japan)
& olgslo] HElEe] st ©E BY&o HolHE Hso
%Ik, CT B4F WEES v7lody slol=ERo=E 0|8
sho] Rtk 23S AEFste] =dl A7(Freedom HD, Degree of
Freedom, Seoul, Korea)S AA|5FATH (Fig. 2).

2 AFfUolA A2 stl oAy} HAke GF Eggolli A2
dicom Y& In2Guide (Cybermed, Seoul, Korea) A3 EQJjo]
£ 0]&5to] THE RARIoLE 7IEC R FHAI = AET ¢
zae 2872 17, 2ol AA5S Asslol 3D Zelej= o)
3§ & 710|= 8 AIEteliTt (Fig 3, Fig 4).

UBAE DHAE DMAX 54 7|28 olgojo] BE 22
& 2o e} Hlay Hgic. =PYAI] 42 7ol AHE A
3ol ul2] AAEl] S Zolw AETh EYUA
o] £ 1200 rpm 2. 2 FIRY= 01, ASTE SR A Ale]
L QEIE THAE 0he sl 50 pme 2 Aslic.

5 HIEQ] X]otr 3 9] 7} A|Eo] tisto] et 671, Shet 671
APAE 1] 2ol whet Astar Adisha XY F4
x| ofstato] Hitel F HPe o=t ASHE AFA|
Al Aol Jikst ©F Z9 dlole ol AZE AEHE
BRIt AR A Foll A2 RAAE TF 2 TlolElde] o
HE UAFHE THAA £ e

R TR

Fig. 1. The dental model was shown. (A) Frontal view, (B) Lateral view, (C) Occlusal view of maxilla, (D) Occlusal view of mandible.

Fig. 2. Model scanning data. (A) Occlusal view of maxilla, (B) Lateral view of maxilla, (C) Occlusal view of mandible, (D) Lateral view of mandible.
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Fig. 3. Planning of implant installation at dental CT software. (A) CT view of proper position of implants, (B) Proper location of implants, (C, D) The proper
path and position of implants were confirmed by using CT.

deviation, mm), 12|11 YZTE TAA 74

FHE Qs & AAIgon, o] £ HF 2T 2ol 7]

% 2 XH(angle deviation, °)2 Z75I¥ch 2% o x} 2 ZAE

g R Helgol gt BAXMEE sl Bt/d HB= AA
A3

Fig. 4. Surgical stent.
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Fig. 5. Overlapping observation between the implant planning data and implant installation data. (A) #15i, (B) 161, (C) 171, (D) 24i, (E) 25i, (F) 261, (G) 34i, (H)
351, () 361, (J) 451, (K) 46i, (L) 471.

2. A=Of el (Lo, 3ol e 2|2t8 AHIE Feid H|uw A= R] gkt
Fig. 6 otz sjeftte] 7hole ARIES o] &3 AEHE
gt shete] e/ vlaLe] et 232 Table 12 e AP @xHE UERd ot IESHE AlY ZAte] dish
oh A A= @R= Agete] 1.97 £ 0.78°, shefo] 1.56 + 1.07° A stetint getelM o 2 QAFE HoFeloy o= B4
o] g+& Uit dEHE 1A AR Zo] Qx4 Ao g2 FOSEA] YL, o] QAte] tisiM s At o® A
Csum ZF2 AFeto] 0.71 £ 0.36 mmo] 1l 5FeF2 0.50 + 0.39 mm orH T} Sleto|A] o] @x17} ¢ ARt Jd=HE ZYPE B
o] 3t& ERIGIT 2ARoIA0] do] 2AH) Asumgte Aot glolls ofo] sjohurt 2 ol oxtE HolRgln, JEUE
0] 0.88 + 0.49 mmo| T 5}eFe: 0.72 + 0.44 mme] g Bk, ZERGA 2A] Aeto] sleturiis o 2 0| A1E HYo
oy3o] Yol M 2w oxtol doloxte] BAA GOl w ol AR O Golsix Uk
Table 1. The accuracy result between maxilla and mandible
Degree Csum Cdx Cdy Cdz Asum Adx Ady Adz
Arch type
) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Mx 1.97+0.78 0.71+0.36 0.21+0.19 0.23+0.17 0.56 +0.41 0.88+0.49 0.49+0.37 0.40+0.37 0.45+0.39
Mn 1.56 +1.07 0.50+0.39 0.16+0.21 0.21+0.17 0.33+0.39 0.72+0.44 0.34+0.33 0.39+0.33 0.34+0.34
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7} Table 2] UER}QITH Al Z4% 9 x}= R|o}R|K|7} 1.27 +
0.63°0] 3L X|oF-Z AKX} 2.25 + 0.99°9] Z+S Ve Q=t),
R|OFRIX]7} X|oF-ZREIXA| Bt BAK S &2 FoJ5kA| A7} &
Al Yebgtth dEHE A ZHE Zo] 2XFQl Csum gt
Z|OFRIX]O A 0.43 + 0.25 mmo]al X]oF-ZEK]|K]of|A] 0.78 +
0.42 mm9] Zr& YEGIch R olA el do] QAFRI Asum
e x|oFRIROl| A 0.50 + 0.32 mmo] L X|o}- R Z K] K] of| A
1.10 + 0.40 mm9] ZHe 2t

Fig. 7= X|R| 7] gtgdo]] & & 710|=9 FEEE H]
w3k afzolot. R|ob-EREX|X] FE|] &8 7Fo| =7} R|o}
XX Fefo] &4 7Io|E BT} JSHE Zte QX7 SAHC
2 FY5tA o Zloth. 2ol 2xh= RoFRIX|E &8 7to|=t

Z3}7} Table 30l =] Qlct. 2 @ xH= Adete] X|ot-x 7]
RIRIOIA 2.32 + 0.91°, AF2F] Z|OFRIAJOIA 1.61 + 0.42°, 512}
O] xJoF-Z=EK| Rl A 2.17 + 1.09°, 5Feke] X|oFX|X]el| A 0.94 +
0.64°9] Zt-& UERHSItH JZSHE R 2] oA 2] Zo]
QAFQ Csumgt-e Adete] x|ob-Z &KX A] 0.86 + 0.38 mm,
Fot-zoHRIR|o|A] 0.56 + 0.27 mm, 5F2F9] X]oF-ZE|X] A4
A10.71 + 0.45 mm, 3Fef-x]OFAIX]l|A] 0.30 + 0.12 mme] FH&
e It 3 Follx]e] Zo] @ XFQ1 Asumgh- /Fote] R]o}-
ZER|ROIA] 1.19 + 0.42 mm, AF}-x]OFR|X]oA] 0.57 + 0.35
mm, 5}2}F9] x|ol-FAX]X]of| A 1.01 £ 0.36 mm, 5}2F-X|OFK]A]
o4 0.42 + 0.28 mm@] Z+& LFEFSITY.

Fig. 82 oFz-9] Jefjot x|x] Fefol| wh2 o]ah-g 7to]=9o] 7
gr & vepd Jfzolct. ASTHE AY9| 7t @ XM= 5fete]
AOFRIA] &8 AREM 7P 22 g Holil, ol B
& fo)4d g 7RIt do] QAN E Fa Zo| it Tt
(Csum, Cdx, Cdz, Asum, Adx, Adz)o] 3}2te] x]o}R|R] &8
A”IEOA 7P 2 3HE YefUigiEd, ol SAA a4
& 7HRIct.

A B 16000
250 T 12000
2.00 \E_/
% 3 8000
z mMx g "Mx
£ 150 i £ " Ma
',%:-’_b a 4000 -
< 1.00 g
0000 -
050 Csum Cdx Cdy Cdz Asam Ad Ady Ad
0.00 -.4000
Fig. 6. Accuracy result of guided surgery according arch type. (A) Angle difference results, (B) Length difference results.
Table 2. Accuracy result of guided surgery according to support type
Support Degree Csum Cdx Cdy Cdz Asum Adx Ady Adz
Type ©) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Tooth-tissue ~ 2.25+0.99  0.78+042  026+023  026+020 0.59+047 1.10+£040 0.63+032  048+040 0.57+041
Tooth 127+0.63  043+025 0.10+0.13  0.18%0.14 030+028 050+032 020+£025 031£025 022+021
12 CHSHx| ot ESHK| 563 15, 20184 19



al

215 - ep ol

rh
o

fon
an

Ho

OF-

LR 228 710[=0| RIRERI| 2 Hal Bt

Table 3. Accuracy result of guided surgery according to arch type and support type

Degree Csum Cdx Cdy Cdz Asum Adx Ady Adz
) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Mx. Tooth-tissue ~ 2.32+091  0.86+0.38 024+022 026+020 0.70+044 1.19+042 0.70£0.31 050+043 0.62+0.46
Mx. tooth 1.61+042 0.56+027 0.17+£0.15 020+0.14 041+033 0.57+035 029+031 030+026 0.27+0.21
Mn. Tooth-tissue ~ 2.17+1.09  0.71+£045 028+024 026+020 047+049 1.01+£036 0.57+£0.32 045+038 0.52+037
Mn. tooth 094+0.64 030£0.12 0.03+£004 016+0.12 0.18+0.16 042+028 0.11+£0.13 032+025 0.17£0.20
A 350 B 10
3.00 a0
1.20
€250 2
3 £ 100
g 200 -+ § 0.80
5 3
e 150 4 = 050
= ? 0.40
< 1.00 - =
< 0.20
0.50 - 0.00
a0 020 Csum Cdx Cdy Cdz Asam Ad Ady Ad

= Tooth-tissue supported stent = Tooth supported stent

Fig. 7. Accuracy result of guided surgery according supported type (% significant at P <.05). (A) Angle difference results, (B) Length difference results.

A 1.8000
3.50 )
- T 1.6000
@3'00 1.4000
z 2.50 %1.2000
§ 2.00 5 1.0000
3 150 = g *
D 3 .
®1.00 % oo T U |
< 0.50 ~ som Tt i BT R R |
0.00 prees iy N | |
' 2000 Csum Cdx Cdy Cdz Asum Adc Ady Adz

B Mx. tooth-tissue supported stent ™ MXx. tooth supported stent
W Mn. tooth-tissue supported stent = Mn. tooth supported stent

Fig. 8. Accuracy result of guided surgery accroding to arch type and support type (% significant at P <.05). (A) Angle difference result, (B) Length difference.

Ink3; B 7% 9 XH(angulation deviation)Q} Z o] 2 X}(coronal
difference, apical difference)E E3f o|F R ch YESTHE AlF

UEUE £1 AYS YD) Vol 228 2UE A A9 AR QEIote] oA, RS Ao} B F ool A
< AETE] gt Al S 7He oA Et ol & SEll e S BEEO] Fog o $o] FHoM FasiRE AET
U AR gagels Wil 7 glonk, ol g Y & & A ARATCZA vl FRskA] meElolo} e
45L& wr| gt ETE AA|] W, AT TR0 Hel= ofFol &2
&7 QEUE ZoldT AY Fo Bus BE BISY gl b B ANt TEES T o vl Fa 2
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