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Comparative accuracy of implant impression techniques with

different splinting materials

Ki-Yoon Hong, Soo-Yeon Shin*

Department of Prosthodontics, School of Dentistry, Dankook University, Cheonan, Republic of Korea

Purpose: We investigated the effect of open tray impression using pick-up impression coping and close tray impression using
transfer impression coping on the accuracy of impression in edentulous patients on their mandibular parts. the effect of material
types of pick-up type impression copings for splinting in open tray impression on the accuracy of impression was also evaluated.
Materials and Methods: Two implant fixtures were implanted in parallel in the left molar of the mandibular in the shape of a
mandibular partial edentulous model. The 40 individual trays were fabricated using 3D printer. The prepared individual trays were
classified into 4 groups (i.e., PN, PG, PH, and TN groups), and a total of 40 impression-takings were conducted. A master cast was
connected to a Scan Body. The converted STL file was super-imposed on the scan images of the various groups. Results: The order
of standard deviation values decreased as follows: PN (0.2343 + 0.0844 mm), TN (0.2192 + 0.0840 mm), indicating that the high
accuracy of impression for TN group. In addition, for the comparison results between the material types used in splinting the open
tray impression, the PH group showed a relatively lower standard deviation (0.1910 + 0.1176 mm) than that of the PN group (0.2343
+ 0.0844 mm), PG group (0.2556 + 0.1082 mm). Conclusion: The acrylic resin synthesized by light-induced polymerization exhibited
a higher accuracy of impression taking than that of autopolymerizing acrylic resin. Meanwhile, the accuracy of impression taking
was not dependent on the implant impression taking method or the presence of connection/fixation of impression copings. (J Dent

Rehabil Appl Sci 2023;39(1):9-20)
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2 (E51-TRM.322; Nissin Dental Prod Inc, Kyoto,
Japan)& AFESHOL 245 A2 27K U &S A2 x|
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(TSIII; Osstem, Busan, Korea) T 7} & R 3g4}ol A5}
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Buermoos, Austria) & AFE5FITHFig 2). EEH S Al

Yool A o2 o m RS WY ol v

752 ol8eel WRA Fol =

A AlE7EA] £ 219 §lol Flge
AZAS] B SH9F ol WA &

835} 7}ol= L (guide hole)& ;0151'0;} 5 751'751 2.0

mm, 3.0 mm, 3.5 mm, 4.0 mm, 4.5 mm 53 $£AT)
2 ALge1o] 200] 115 mme] 7S WHAAT U %

H|E 0|85t 7 79 JETE 1A E we FH
ol A BYAES AP YBUE 1A
o 1/2 RI7A] BETAE ol g3to] 4PE F 2
X|(torque wrench)E ©]8 6]—02] OZTYE ZYE HJEE
T gyl ) ek, £ 8 23
ZO|AY & ol dETE AT FEAY FEOIX]
43 DR o) HﬁH QEBE A 4 A A
A2 0 AT ).

Fig. 1. Marking for implant positions  Fig. 2. Dental surveyor engine (A-5l1l;
on the acrylic resin model (E51- W&H Co, Buermoos, Austria).

TRM.322; Nissin Dental Prod Inc, Kyo-
to, Japan).
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Fig. 3. Index formation at the border
of acrylic resin model.

Fig. 4. (A) Fabrication of individual tray,
(B) 3D printing individual tray.
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(ZMD-1000B Clear-SG; Dentis, Daegu, Kotea)& ALg
shol £ wele] A 7121 Edo] 3071 3D 22l
E](Zenith D; Dentis) 2 A2}t (Fig. 4B). #2118 7Y
A Ego]9] A& R A1l Eflo] AlEF Al ATHH
STL (Stereo Lithography)td-& 0|85} CAD AXZE
1 01 pick-up type VS 2 AAE g LA}
THE Ie B S AR F g 79 Edo] Al
A 22 o s T FE9 A%l Ego] 1071
= rlstskgict

= =
Y U=

& A7 A & Sol AREE R7F

A2 HZ Table 10 J2|5}iT).

A AEE 3 o B2 Lol Fiaksiolch

NEE Q4 ME W (non-splint) & PNt pick-up
232 =128 e R Y8 gE

THTY o= v

of
)
o
he)
o
of
off
o

o
.

/b].

R
=
[s]

ob:)r

type 14
E 1A o] EX "WAS 0]&5}9 15 Nem 2 A 23}
a1 8] JAAY (Dentasil-light body LV; Sungbotech,
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Sungbotech)E Hot oA dE #7l B3 ol AXIAIZ
o} 7% Eo|7} of A 27l B9 QA Fejof
&3] ARISHE S stlon A7 BstE7] A A
Q1 Eo] /g pick-up type QV/FE 233 AAE gt
Ab g Bojo] VIS AMAR 3 QA7 5] 7
st wi7hx] 7HEA =25 VA7 ¢R15] ek
< Efo]de] YA S 53l pick-up type /& 2
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Rt et 22 IFE 103] ¥HESHo] F 107]9] Q1A

Table 1. Splint materials used in this study

S PN 22 WHO 2 pick-up type Q1448 7

AEHE o] AEsI 3] Y AHER
& olagd YRlo EXE Yot T AL FPS ]
Az dds] =g XA Qo] EA0] Q= x7LET
& o}3dY Y &(GC Pattern Resin, GC Corp, Tokyo,
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AEHO TN transfer type Q8 I
e 2] E2 GRS ol88k] 15 Nem
Aot EH|HE AGAE Q/FE 733 FHo|
Cigc @ NS Ego] UiHol FEeF o] Q1
ot ot =E 7 2y o] HRIAZT. H 2

Material Manufacturer Composition

Autopolymerizing GC pattern ~ GC Corp, Tokyo,  dibenzoyl peroxide 1-5%

acrylic resin resin LS Japan methyl methacrylate (MMA) 50 - 70%
ethyl methacrylate 5-10%
accelerant 1-5%
UV-light absorber < 1%
dimethacrylate <1%

Light-polymerizing ~ Herifix Heri Corp, Seoul,  Silicon dioxide 59%

acrylic resin Korea Bisphenol“A”-bis-(2-hydroxypropyl)methacrylate 36%
Diphenyl(2,4,6-trimethyl benzoyl)phosphineoxide 1%
Diurethanedimethacrylate, mixture of isomers 4%
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Fig. 5. (A) Open tray impression technique with pick-up impression coping (non-splint), (B) Open tray impression tech-
nique with pick-up impression coping (splint with GC pattern resin), (C) Open tray impression technique with pick-up
impression coping (splint with Herifix), (D) Close tray impression technique with transfer impression coping.

N9 Eolt ol aee edl maael QA Helol F AZHO[0[X] S U QFfZ AHE
58] YRR S150m AR S 61 A3k it
A SRS Q) G AT R QS 0 ol 58 g o118 0 2k
AT AASAT 9ok 2L S 105 PRI £ 10 T w0l AYE JBUE DAHo] AT (scan
el QRIS RN Btk 5D). body) & AZS5ITHEig 6). AT £ AXIS of
&3t 15 Nemo 2 A2l x]3g 2d 2704
M B3 & (T500; Medit Co, Seoul, Korea) & AF-&5}o] AZ5FT)

RE A7 TP o el SUE A7 ols) Al

Y 202 Lhro] A5 3 4071 owl% M3 e glov] 953 A7 oflxle STL B2 Hesid

o2 Aalsich WAl HA 94 ASUIND O £33 AUE 29 2AE ABel7] 99 3D
A5 F 10719 FAE o2 EE 7 2] ¢ 270 7]9F /47| Z 2 334 (Geomagic Design X 2019;
Z3} transfer type QIAE T3PS A A YSHE o} 3D systems, Cary, USA)Q] ‘A70 d|o]E|7F A E (align
w210k Qe F A4 ol AISIA) AZIE R ) beoween sean dat) 7158 018310 3} A2

(SN

9 QU AISUPN, PG, PHB) 0 2 ASF 530709 A7 o]ulx] $8& NYsoickFig 7).

QU ol IR pickup e S 2ol AEF  ABeE DA AN AABE S o
E olg 215 AZsith Ty &8st 273 (Den- 71 (reference point)& Ad7JsHoF SHAIRF USTHE 11
tiann premium rock; Seil global, Busan, Korea)& & 40 A= 270 gpdof| ZIER] ool YT B At
Me} VAl FYstaL 1A% & M7} ehds) 73ete Y S5 FddHY axds 7Ied o= A5t
s FUR T AAAA S M1 B S sl FRY x%, y&, 25 Bt P AYE ol 22 A& o8st
= AEs A o] 23S =&

Fig. 6. Connecting scan bodies into analog. Fig. 7. STL image analysis (align between
scan data).
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+ 0.0840 mm) PN-(0.2343 + 0.0844 mm)3} ] 25}

—éZﬂ—Q—X]':\/(Xo ) Go-y)' (2 + )’ o] T e 07 HAIX|T & 7 7he] EAH o &
« = AR xF HE x AR xF 3E ofh Aol Lhehia] GSkeh(Table 4). E& 14§ =
y = TEZO] & BE v, = AWy 2T W 1R A 7k A AIE e el Bl H7}
7, = 279 2% FE 2, = ALY & FH 5F7] 9J51o] One-way ANOVA testS A|34sH 23} PH
(0.1910 £ 0.1176 mm), PNT+(0.2343 £ 0.0844 mm),
£ EM PGH(0.2556  0.1082 mm) £ 0.2 @2 QXghs B
SRR Al 2 7re] I3k Aol LehuR] et
EE 270 QA}ZES IBM SPSS Statistics (Version (Table 5, 6).
28, IBM Corp, Armork, USA)E AFE35}o] SAEAS
AT 2 ko] Aatgke] At B2 HE Shap- Zz+al Jot
iro-Wilk test2 HFI 91448 33 1178 A5 7+
$O19 B7HE Oncway ANOVA ese® AHBIGIEL 1 B Aolale AEAY JB2E o4 A5 Pue
& A5 T 2He FAA o/ B7t= Independent PN, TN O 2 LHro] ZF QU3 A5H 1) getds
Sample t-testE AFESIFL 95%2] FoFELR BF7h H7FskalA} koM, pick-up type V3-8 333 317 A
stgiet 27} QU A5 Al tiAl: e Brtsant 5
itk 3 ) AR QA Ahs 9 7he] HE At
Zat ol PN, TN 2ke] §:.91% =bol7} igi] o] A}
gEflon, & Wn 777l 138 23 1 M=
thaEh ATe] 278 HolEE Hluste] ST & 7} VS A5 BE/ol mixl= G &Fo|= PN &
W QAN Het FEHEAFE Table 291 ZoH 7} 7 7t ot2EY HilE AHES PG, B RS ot
O] BIghE A8 BEE HITH(Table 3). g2 1S AFSe PH 2] frofeh Atol 7} glof Al
AV AE W e FE/dE vl Frtstr] ffs) 4 =3t
T& PNTH INT L2 Lro] @aRghe] Bl B Inde- 718 w2 AollM B HEHEL H 21
pendent Sample trestS AHSRCE YSVE Qg Al O B YBUE nEB A Y HUEY 2E
S 7h0) oAbghe AR Wlad A INSO2192 A Aol Bedolehn nasigic JEUE 1Rt
Table 2. Deviations of each experimental groups
Sample No. PN PG PH TN
1 0.3688 0.4414 0.4079 0.1641
2 0.3205 0.1659 0.1828 0.1547
3 0.1792 0.1471 0.0591 0.2553
4 0.2319 0.3467 0.3096 0.2567
5 0.1318 0.3228 0.0995 0.3286
6 0.1976 0.2478 0.1286 0.2048
7 0.1249 0.1242 0.1155 0.0629
8 0.2393 0.2228 0.3374 0.1891
9 0.2090 0.3675 0.1474 0.2295
10 0.3400 0.1701 0.1218 0.3457

Mean * SD (mm) 0.2343 + 0.0844

0.2556 £ 0.1082

0.1910 £ 0.1176 0.2192 £ 0.0840

SD: standard deviation, PN: open tray impression technique with pick-up impression coping(non-splint), PG: open tray impression technique with
pick-up impression coping (splint GC pattern resin), PH: open tray impression technique with pick-up impression coping (splint Herifix), TN:

close tray impression technique with transfer impression coping.
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) Dent Rehabil Appl Sci 2023;39(1):9-20



Table 3. Mean and standard deviation of RMS between
implant impression techniques

Experimental Shapiro-Wilk normality test
group Statistic Significance
PN 0.933 0.475
PG 0.930 0.443
PH 0.864 0.085

PN: open tray impression technique with pick-up impression coping
(non-splint), PG: open tray impression technique with pick-up im-
pression coping (splint GC pattern resin), PH: open tray impression
technique with pick-up impression coping (splint Herifix).

Table 4. Results of Shapiro-Wilk normality test

Mean SD P value
PN 0.2343 0.0844
0.919
TN 0.2192 0.0840

SD: standard deviation, PN: open tray impression technique with
pick-up impression coping (non-splint), TN: close tray impression
technique with transfer impression coping.

Table 5. Mean and standard deviation of RMS between
implant impression coping splint materials

Mean SD P value
PN 0.2343 0.0844
PG 0.2556 0.1082 0.942
PH 0.1910 0.1176

SD: standard deviation, PN: open tray impression technique with
pick-up impression coping (non-splint), PG: open tray impression
technique with pick-up impression coping (splint GC pattern resin),
PH: open tray impression technique with pick-up impression coping
(splint Herifix).

Table 6. Turkey’s HSD test of RMS between implant im-
pression coping splint materials

PN PG PH
PN
PG 0.892
PH 0.627 0.363

PN: open tray impression technique with pick-up impression coping
(non-splint), PG: open tray impression technique with pick-up im-
pression coping (splint GC pattern resin), PH: open tray impression
technique with pick-up impression coping (splint Herifix).
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