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2.1. 4 23 9 54 B¥ AF

N Edo] & o] gato] M P4 5 T AN 3taL Typed 37 4] 31(Die stone
extreme, DK Mungyo, Gimhae, Korea) = 2] %3S Al 2} 3 t}, Tabletop scanner(T500, Medit,
Seoul, Korea) = ©] &3l 2+ 532 ~ 71 317 standard tessellation language(STL) & 2] ©. &
2T S A G oh(Fig 2). 2 23S 548 A 2] 2 (Elite Double 22 Fast, Zhermark

GmbH, Badia Polesine, Italy) 5 ©] &3l 545} Typed 2734 112 54 28-S A2 o)

i

A 5.3 tabletop scanner(T500, Medit, Seoul, Korea)< ©]-§-3l] 2271 3}¢] standard

tessellation language(STL) & 2] &= AMTU-& A o,

Fig 2. Image of working cast scan file



2.2. Y E¥7 EA) YT A= F7}

A Zbet HA] 5ol 2y By s A AlZE =R Bty fE S
23 E 9] o] (Geomagic Control X version 2018.0.1 3D systems, Rock Hill, SC, USA) & &3l
A 2} Ha) 2y A7 dlolE 1He] A =E FUeth 2 RE 9 B4 2y
HolHE 28] gy} S U land area & A A SEL, YA FE& 7| F o2 H A5
THS T 18 7k Ho Al e} Al 3 o (root mean square)= =7 5k T}



2.3. TA2YR FZE AFR

CON 133 DIG 713 B &% g5 o] &8l a9 F+x=2 Al 283t
T AFQl 4 32 E ¢ o] (Dental System version 20.1.0, 3Shape A/S, Copenhagen, Denmark) 5 53
CON 1353} DIG T35 B AT B8 Aol A AulY) 2 55 ofx sto] =494
TEEEe AARY F 1E B 48 HAl #,DIG a2 FH 02 1A 7}
2 2] 8k 3L &} minor connector ©f] 7F& A2 E5 2.5mm 2ol o] A& WA LR ES

A A s tH(Fig 3). ©] TR ES 7IF0
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T w5 TR AgdEA AAAT = Efel HEs JTh

AT 3402 T2 E S selective laser melting(SLM) 3D metal printer(Dual-150, Riton,
Guangdong, China) & &-3ll Z 9% 3}31.2. 1 supporting structure & A A $ % 3f A w} 3}
A 28 ATH(Fig 5). Al 2HE = 4 2] %] 7-Z%E-5 tabletop scanner(T500, Medit, Seoul, Korea)=

0] 83 271 3} standard tessellation language(STL) & 2] 0. & AW u}-S A 23T},

Fig 3. Framework deS|gn with software program
(A) CON group (B) DIG group. The arrows point to the cuboidal structure.



2.4. TR FZE HYAE AYE Fr}
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g1t &, HAETL P AE A E 9} A 3hE = -4 of| adhesive(VPS tray
adhesive, 3M ESPE, St. Paul, MN, USA)E 4% 3 v} = 11 vinyl polysiloxane <174l (Aquasil
Ultra XLV, Dentsply Sirona, Charlotte, North Carolina, USA) S 2 &3} o] A] 4 3} ).
57 A= 7F A sk wi7hA] P AE F9of Erfeto® o & Fo] QUATE B s
2l otk A3t dRE F el A A F QIZGAVE AR FAgA T RES
tabletop scanner(T500, Medit, Seoul, Korea)< ©]-8-3ll 2~7 3}©] standard tessellation
language(STL) @2 .2 AN S AFITH F429A x5S 243 2%, adhesive &}
vinyl polysiloxane Q14 A & T3 E A AASE 7 A9 FRES F7H] o2 AW
GOM Inspect >~ 2 131 (GOM Inspect version 2018, GOM GmbH, Braunschweig, Germany) <

Tl QAL A A F2EA AGATEAAD FL20H F2E 22 o HE



C
Fig 4. Superimposition of silicone applicated framework and silicone removed framework by

digital program (A) Inside view (B) Defined boundary (C) Cross-sectional view
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2.5. HF A AF

(

0,

9 A FA F 7] AdelA wek 2 Gl A A A S A A EekA 7 (flasking),
o] Z 24 7] (deflasking), 2171 =% (resin injection), 7132 2} Z(laboratory remounting) 2!
Avl A E A HF JAE A2 h(Fig 5). F 5 2] %] = tabletop scanner(T500, Medit,
Seoul, Korea)= ©]-23l] ~7 3}o] standard tessellation language(STL) 34 0. & A 703} S
A7 A

DIG 15 t]AFel 4 3 E ¢]| o} (Dental System version 20.1.0, 3Shape A/S, Copenhagen,

t] kel g © W (Fig 6) 7w §H7] BE-S o3l w gz (digitally calculated dynamic
occlusion) Tk =20l F& 25 QXS EddelA A A A wf F 2] A ¢kar

AokalA) bt 4 YES UAAA F40)H FETEET 224 ALo] o] 10 me]



t]z}Q1 % 3D resin printer(NextDent 5100 3D printer, Nextdent B.V., Soesterberg,
Netherlands) S o] &3} 2] %]} base resin(NextDent B.V., Soesterberg, Netherlands) <,
Q1 ¥ %= o1+ resin(NextDent B.V., Soesterberg, Netherlands) 2 A3l 8 519 ©
supporting structure = Z A A HA wo] Yar 4o 7 Al A & A3 5 53
NATH FF5 E ATA L JAFS A B bAA A AT EE B F 717}
AR AWL X AHg F=3 F3EA o2 (Crea.lign.gum, Bredent GmbH, Senden,
Germany)< ©|-8-3l A9 ¥ FFd AA A FIA Avt SAE AH HF A=

A= o m(Fig 7) #E <)

language(STL) 2] &= A7

Fig 5. Conventional removable partial denture fabrication
(A) Artificial teeth set up (B) Processed final denture
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Fig 6. Digital removable partial denture design with software program
(A) Import framework scan data (B) Denture base design (C) Occlusal view of artificial teeth set
up (D) Frontal view of artificial teeth set up

14



Fig 7. Digital removable partial denture fabrication process

(A) Adjust denture base to working cast (B) Adjust framework to working cast (C) Adjust
artificial teeth to denture base and framework (D) Occlusal view of final denture (E) Left view of
final denture (F) Right view of final denture



2.6. AF A gAY A& = Bt

HF A E el Al A sk 2SS st B oA i @ wis 240t HF
o)X &) A grS shelsk & o] XA} U of| adhesive(VPS tray adhesive, 3M ESPE, St. Paul, MN,
USA)E 4% 3] 1}= 11 vinyl polysiloxane <174 All (Aquasil Ultra XLV, Dentsply Sirona,
Charlotte, North Carolina, USA) & 2] &-ato] F-ulell Al A sk3itt. 53 A5 7F g4
7hA] HAE 9 QIFA] Wk Fglo &t o® e Fof QI AT B sk A
Zokth A et s E & ol A A A S F QU7 A 8-E HE S A £ tabletop
scanner(T500, Medit, Seoul, Korea)= ©]-23l] A~ 7 3}¢] standard tessellation language(STL)
2o g Autd S ATt HF x5 43 74, adhesive 2} vinyl polysiloxane
NAAAE AAS 7 F712 02 A7t} GOM Inspect = 713 (GOM Inspect version
2018, GOM GmbH, Braunschweig, Germany) = 53l Q14 A 7F 488 25 2 %] 2} A4 7}

AAR HE o)X A7 HolH 2 A B 2L A H AA N2 /| Fow A%

Y
o

=33 3 (Fig 8) & XA Yol 289 a2 H FAS =78k



Fig 8. Superimposition of silicone applicated final denture and silicone removed final
denture by digital program (A) Inside view (B) Defined boundary (C) Cross-sectional view
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2.7. AF A A B}

HF X2 AgA T 2838 B 7Hst7] 913 CON 15 2 DIG Z1& B #HE 9 4]
2 5 37/0Y H gy 54 A8 I 5 (Dental prescale 11, GC Co., Tokyo, Japan) 2
Fall Aok Fotskelh #2ke] el gt A - s A7](S, M, L)E AEste] BE XY

H 2525 A Alskelth 5l =

ol

2 QAF A7} A F el f1A =S 3§ oF 3274
A= EFAS A A 9 425 F A~ 701 (GTX830, EPSON, Tokyo, Japan)oll A& 3t % w 3t
X 43 E 9] o] (Bite Force Analyzer, GC Co., Tokyo, Japan) S &l &+ 2 Hof A =-S

3 71st ol th(Fig 9).

50.2%

Fig 9. Average and maximum masticatory pressure analysis with bite force analyzer



2.8. AF oA A&R¥sY Hr}

HE oA ZEA Az 2842 F7hst7] 218 CON 1553 DIG 13 B HF <A
2 302 F 2 7FA A2e] wax cube & 3l A A5 Eg B Uskgl o Anh gk
mixing ability index(MAI) 2 33 3} 1 th(Fig 10) (Jeong et al. 2010). $HAFo| Al &34 © 2 wax
cube & 10 A A 25t 5 3 3] A A5k T 2 7HA] Aol 4191 wax cube &= Tl A & o] 1] %]
29 7] (Image-Pro Plus, v6.0, Media Cybernetics Inc, Rockville, Maryland USA) & &3l
olu] x| 5} ¥ 3 MAI & 3713kt MAL = X288 348 Fd Aats e A58

1~100 A o7, ko] == A

A B

Fig 10. Masticatory capacity evaluation with 2-colored wax cube
(A) Before chewing (B) After chewing
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2.9. HF 93 434 "EE BT}

CON 15 DIG 15 BF #HF oA Fz ¢ 371€ 7 v =

o

haiet 4%

il

371€ & 2] # = tabletop scanner(T500, Medit, Seoul, Korea)= ©]-&3|] A~ 7 3}¢] standard
tessellation language(STL) &2 0.2 A~ 345 A 4 F o} GOM Inspect 2 = 713 (GOM
Inspect version 2018, GOM GmbH, Braunschweig, Germany) = &3l A& &2k A] 2| %] 9} %=}

370 5 oA A2 HolE & W B w S Al 9Jsh o)A HA FES VF O R o

2} 710] Q1 g 2| 9} A A AA g XA 55 F ¥ 3 2 % (Crea.lign.gum, Bredent
GmbH, Senden, Germany) < ©]-&-all |9 &= WA 07 A A7) wol F 15 5 A

A7 A g A 712 9 Qlg A 9 Aol Wb H-91= Al 2] vt

20



A

Fig 11. Setting boundaries for artificial teeth wear evaluation
(A) Incisal and palatal area of maxillary anterior (B) Posterior occlusal area
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2.10. HF A HEE B}

HF 9% &= 3719 F CON 7157} DIG 15 F 5 OHIP-14 853 o] -3l (Slade
1977) ¥ Aol A 83 5= = 10709 wF o & WA s A Fet A E Bl A v,

=4, A A S s btk AEA = T 10708 2F o A FoiAfe A 7t

AR RS o tia 004 5 o] HAFE w7 =5 Q3 53l th(Table 1).

A

Table 1. Subjective satisfaction questionnaire

H X GCH1E QYR YWO-28 280|038 Q™04 ojf 29053

H a H 1 Of
4|z |s|zg|e
a Y| ]| C}h a
g | 2% | o !
x| oot ct
o

=

1) HEELQ I UFS LI

2) F-EEL X|ofe| Moj etEEHY L7

3) FEEYIF XX B0 B 20{Us YO ool AFSHA LM

5) SEEU B4 3 gg Sl 22| ojs) BFSHAL IR

6) PEEL B T YR

B, =)0 thal eSS LIk

U_L

7) REEUZ A% SLL g AT HAS Yleduip

8) FE2EU/ A0 B Hctn =aHuUe

9 SEEL % ¥ M| BEEI S EABLMN

10) 3 % B0 LRSI Che) H¥H O BEHYLIN
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2.11. EA A 24

S|
~

SPSS Statistics version 29.0(SPSS Inc, Chicago, IL, USA) < &2l -5 7] 8141 Q1

ME
ftjo

D-C 1502 ¥itate] Reum)el thet F 15 kol BF & BAA o m W

Aol tiell C-D 153 D-C 15 o2 75 ZF of 5 2 27k4 Sl thetk 7
o

2
-
il
1o
2
L
=
=
@D
@
>
(@]
XL
il
=
ol
ol
2
=
2
o
=
=
@
@D
>
O
L
=2

%l Y B
ST HAE o) &3 BA S At BEE o] 4] £5H= 74 Mann-Whitney test
o] §-8ll 4] 31 % tH(0=0.05).
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A 37 A3

H

%1699 AT thPA7E A H 0w 3]
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SO olfE geste] Aoz F 17 obgo] 3 Q) 10 obwo] FIA FEEY F

1
=2
1o
ot
4z
M
it
i
il
=
2
o,
B
ol
ol
2
i_‘
T
=)
>
\]
12
ol
o
iu)
>
i}
ok
1>
=2

B
re
ko
oft
K3
dz
2
2l
o
)
1o
oft
=
Y
i)
1o
2
=
ot
=Y
ry
o
e
3
2
5
3
c
=)
L
o
N\
o
ol
32
&

AA o2 Fit AP 02~7.3m WY AT, AT 2 12.6-40.9 ;m H 9 Tk

24



3.2. 249X T+ZE YAE AL

AAE A WA gsum)oll th3k C-D 153 D-C 15 1] HoS SAgHow
HI I A1 591 S o) C-D 135 2] B 1> 480 m, D-C 15 2] 7> 490 % D-C 15©]
A vk o 5 1A - vl st Abol = IS th(P=0.790). © & &3l JF At}

1310 2}o](difference)oll th 3t C-D 157} D-C 7145 3+ H& 5754

1l

9,
dlo
o
]

o

i
=
o
o
o
i
-

oS o) C-D 189 HFS -40 um, D-C 152 HS 10 m

Ry
S
S
>
ol

=

57 52 u) 3k xpo] = ¢1 2l vH(P=0.139) (Table 2, Fig 12). CON 15 2] ¥ & 220
(m®] 2™ DIG L35 2] % 7> 240 im©] S tH(Table 3).

Table 2. Evaluation of rest seat adaptation with sum and difference

Rest seat adaptation evaluation

Sum Difference
Mean = SD Mean £ SD
C—D group 480 £ 140 —-40 £ 30
D—C group 490 £ 140 10 = 70
p value 0.79 0.139

Results expressed as mean + standard deviation (xm).
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Fig 12. Evaluation of rest seat adaptation with sum and difference
(A) Sum of rest seat adaptation(im) (B) Difference of rest seat adaptation(m)

YRest seat adaptation (um)
2
ARest seat adaptation (um)

Table 3. Comparison of rest seat adaptation between CON group and DIG group

Rest seat adaptation evaluation
Mean £ SD
CON group 220 * 60
DIG group 240 = 80
Results expressed as mean + standard deviation (xm).
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3.3. % 94 A4 APE

o,
4
ftjo

A A= WA (sum)ell thEk C-D 15 2 D-C L3 1He]
FAT A 0% vl A 5S W C-D 15 9] ¥t 470 im, D-C 15 2] % > 430 =
C-D 137°] ZA vebsk o 7 157k 7o) gk xkol = §lSTH(P=0.676). ©] & & 3H
AHFadt oS Felslo] xpol(difference)oll o §F C-D 153} D-C 15 7+ A<
FE W C-D1F HE -20mm, D-C 152 H& 20 m=
Wb o v 251 f-2) v gk 2po] = Gl tH(P=0.319) (Table 4, Fig 13). CON 135 ]
1t 210 me] 1 2.1 DIG 155 2] 3 72 240 imo] 3 th(Table 5).

Table 4. Evaluation of denture base adaptation with sum and difference

Denture base adaptation evaluation
p

Sum Difference
Mean £ SD Mean = SD
C-D group 470 + 150 -20 = 100
D—C group 430 = 150 20 £ 70
p value 0.676 0.319

Results expressed as mean + standard deviation (um).
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Fig 13. Evaluation of denture base adaptation with sum and difference
(A) Sum of denture base adaptation(xm) (B) Difference of denture base adaptation(m)

Table 5. Comparison of denture base adaptation between CON group and DIG group

Denture base adaptation evaluation
Mean = SD
CON group 210 = 100
DIG group 240 = 30
Results expressed as mean + standard deviation (xm).
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3.4. HF A AR
HE o)A Az S 3ME F H 2 FH A &S F sk A A E(sum)ell of g
o]
7159 1+ 59.87 MPa, D-C 15 2] H 2 59.47 MPa & C-D Z15°] IA YeEs o F+

IR el m| gk &xfo] = Gl 3L (P=0.887), & t A &%k C-D 15 2] % 1> 193.96 MPa,

D-C 719 ¥ +-2 179.57 MPa & C-D “15°] AA Yel o} F 157 79 v] 8t zjo] =

o

A A THP=0.530). °] & &

o

I a7t §lsS gl sto] x}o|(difference) el ti st C-D
157 D-C 1w 7o Bt TATA O ® v A8 S W H o A& C-D 1F e
H 72 3.47 MPa, D-C 15 9] B2 6.81 MPa 2 YEl o F 157 203t 2o =
A3 (P=0.813), &t A2t C-D 15 2] ¥ 32 27.62 MPa, D-C 15 2] 3 12 9.66
MPa = R O u 7 157 -2l v gk 2Fo] = $l Sl tH(P=0.355) (Table 6,7, Fig 14,15). 8 -
A 2keto] 79 CON 15 9] -2 29.47 MPa ©] %1 ©. ™ DIG 15 2] 3 12 30.24 MPa

o] ar, H o A 2¢ke] 4, CON L& 2] -2 100.15 MPa 191 2.1 DIG 15 2] 2

87.88 MPa ©] 31 T}(Table 8).
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Table 6. Evaluation of average masticatory pressure with sum and difference

Average masticatory pressure

evaluation
Sum Difference
Mean = SD Mean = SD
C—D group 59.87 £ 9.42 3.47 £ 6.28
D—C group 59.47 = 10.92 6.81 £ 9.75
p value 0.887 0.813

Results expressed as mean + standard deviation (MPa).

Table 7. Evaluation of maximum masticatory pressure with sum and difference

Maximum masticatory pressure

evaluation
Sum Difference
Mean = SD Mean £ SD
C—D group 193.96 = 34.65 27.62 = 29.37
D—C group 179.57 £ 57.9 9.66 = 48.47
p value 0.530 0.355

Results expressed as mean + standard deviation (MPa).
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10.00 2.00

SAverage masticatory pressure (MPa)
AAverage masticatory pressure (MPa)

0.00

0.00

Groups Groups

A B
Fig 14. Evaluation of average masticatory pressure with sum and difference (A) Sum of
average masticatory pressure (MPa) (B) Difference of average masticatory pressure (MPa)

30



300.00 70.00

F g

s 2 6000

2 250,00 = k

g 5

2 ] @ 50.00

g 20000 H

-4 o

s > 4000

£ 150.00 8

- [ ]

H S 3000

2

% 100.00 E

£ 20,00

E £

g 5000 E 1000

-— =

: : -

o

s 000 5 0.00 .

" cD bC cD DC
Groups Groups

Fig 15. Evaluation of maximum masticatory pressure with sum and difference (A) Sum of
maximum masticatory pressure (MPa) (B) Difference of maximum masticatory pressure (MPa)

Table 8. Comparison of average and maximum masticatory pressure between CON group
and DIG group

Average masticatory pressure | Maximum masticatory pressure
evaluation evaluation
Mean £ SD Mean £ SD
CON group 29.47 = 4.49 100.15 £ 25.87
DIG group 30.24 = 38.35 87.88 = 34.43

Results expressed as mean + standard deviation (MPa).



3.5. AF A A=Y

HFE oA 2 5302 H As9 S Frerdeh WA sum)el gk C-D 153
el

C-D 7159 H++2 157.02, D-C

A A THP=0.962). ] & &3l FFa T} G55 Blste] Zfo](difference) ol v sk C-D
157 D-C 1% 110 Bg SATAOE v A S W C-D 179 Hf>-2.8, D-
C 159 Hd2-181 & el oY F 153 F2n sk 2Fo] = ¢l th(P=0.779) (Table 9,
Fig 16). CON 15 2] 32 77.02 $1 . DIG 15 2] 3+ 77.92 i th(Table 10).

Table 9. Evaluation of masticatory capacity with sum and difference

Masticatory capacity evaluation

(MAI)
Sum Difference
Mean = SD Mean £ SD
C—D group 157.02 = 6.73 -2.8 £ 3.76
D—C group 151.99 £ 13.71 -1.81 £ 8.42
p value 0.962 0.779

Results expressed as mean + standard deviation (MAI).
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Fig 16. Evaluation of masticatory capacity with sum and difference
(A) Sum of masticatory capacity (MAI) (B) Difference of masticatory capacity (MAI)

Table 10. Comparison of masticatory capacity between CON group and DIG group

Masticatory capacity evaluation

(MAI)
Mean = 5D
CON group 77.02 £ 6.16
DIG group 77.92 £ 5.77

Results expressed as mean + standard deviation (MAI).
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3.6. AF A V3 A wIE

HE oA & 370 ¥ A A G viR =S FrFskgivh WA (sum)ell th sk C-D

of

I5 3% D-C 1% 1o Bt SATA o ® v A8 E Wl C-D 152 Wt 0.07 im,
D-C 1%9 #2011 /m= D-C 15 °] A Yeb o F 153 72 vl g 2fo] =

AN ATHP=0.887). o] & &3l FE A7 glaa Felsto] ZFol(difference)ell o & C-D
I5% D-C 1% 7] Bt TATA o ® v w B80S W C-D 172 B -

0.01 /m, D-C 19 ¥ 72 0.01 ymm= YEFS oY F+ 157F /-9 1) gt 2ol =

2 2 THP=0.129) (Table 11, Fig 17). CON L5 2] 8 712 30 ¢m©] $1. 2.7 DIG 12 H >
40 ym©] $1th(Table 12).

Table 11. Evaluation of artificial teeth wear with sum and difference

Artificial teeth wear evaluation

Sum Difference

Mean £ SD Mean £ SD

C—D group 0.07 = 0.03 -0.01 = 0.02

D—C group 0.11 £ 0.1 0.01 = 0.02
p value 0.887 0.129

Results expressed as mean + standard deviation (xm).
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Fig 17. Evaluation of artificial teeth wear with sum and difference
(A) Sum of artificial teeth wear(xm) (B) Difference of artificial teeth wear(ym)

Table 12. Comparison of artificial teeth wear between CON group and DIG group

Artificial teeth wear evaluation

Mean = 5D
CON group 30 £ 30
DIG group 40 £ 40

Results expressed as mean + standard deviation (xm).
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3.7. AF YA W&

HF A F2 F 370 F FHAJA NEEE 10719 wF 0 E o] B 7skelt

il
o
1o
o
Ml
o
o
X
i)
)
(6]
K
B3
=1
S
1
ol
ol
3
o
R

A ghsum)ell ti$k C-D 1% D-C 1
1,3,4,56,7,8,9,10 %l thall F 25+ 1) 3 xFo] = 312 tH(P=0.282 for question 1,
P=0.133 for question 3, P=0.740 for question 4, P=0.887 for question 5, P=0.767 for question 6,
P=0.536 for question 7, P=0.776 for question 8, P=1.000 for question 9, P=0.283 for question 10).
Wk, 2 o] tislA] C-D 152 et 9275, D-C 179 H> 757 2 Z C-D

5ol FmEAl 2 tH(P=0.033). o] & Fall 2 £ ¥ AFa ATt EA G Ao R
gheksto] ZFo](difference) ol i dt 5 Al E24 ol A A QA H T 2 FFS AL TFE2
AHFat 9SS Felslo] xpol(difference)oll o §F C-D 153} D-C 15 7+ A<
SASA R vl EAES Wl 1,3,4,5,6,7,8,9,10 el &l F 157t fov) s
Z}ol = A tH(P=0.74 for question 1, P=0.887 for question 3, P=0.23 for question 4, P=0.536 for
question 5, P=0.055 for question 6, P=0.601 for question 7, P=0.962 for question 8, P=0.639 for

question 9, P=0.315 for question 10) (Table 13, Fig 18). 10 7l ¥3&+2] F3+oj ol 3+ 3 -2 CON

152 40.88 H ol o™ DIG Z15-2 41.41 F o] S th(Table 14).
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Table 13. Evaluation of subjective satisfaction by questionnaire

Question L Question 2
Sum Difference Sum
Mean = 5D Mean = 5D Mean = 5D
C—D group 79 = 238 -0.3 = 1.25 C-D group 9.2 = 0.92
D—C group 8.86 = 1.07 029 = 1.6 D-C group 787 £ 1.51
p value 0.282 0.740 p value 0.033"
Question 3 Question 4
Sum Difference Sum Difference
Mean = 5D Mean = 5D Mean = 3D Mean = 3D
C—D group 9.2 £ 1.32 0.8 = 1.32 C-D group 8.2 £ 21 -0.8 £ 1.23
D-C group 8.29 = 1.38 0.86 = 1.57 D—-C group 7.86 = 2.19 0.14 = 09
p value 0.133 0.887 p value 0.740 0.230
Question 3 Question 6
Sum Difference Sum Difference
Mean = 5D Mean = 5D Mean = 3D Mean = 3D
C—D group 7.7 £ 2.75 -0.1 = 0.99 C—D group 7.1 = 292 -0.7 £ 0.95
D—C group 8.14 = 0.9 0.14 = 1.21 D-C group 743 = 151 0.29 = 0.76
p value 0.887 0.536 p value 0.767 0.055
Question 7 Question 8
Sum Difference Sum Difference
Mean = 5D Mean = 5D Mean = 5D Mean = 5D
C—D group 82 2 0=2 C—D group 85 = 151 0.5 = 1.65
D-C group 9.14 = 0.9 -0.29 = 0.49 D-C group 871 =15 0.14 £ 09
p value 0.536 0.601 p value 0.776 0.962
Question 9 Question 10
Sum Difference Sum Difference
Mean = 5D Mean = 5D Mean = 5D Mean = 5D
C-D group 81 = 1.85 0.7 £ 1.25 C-D gloup 76 £ 2.37 0.6 £ 0.7
D-C group 8.43 = 0.98 0.43 = 0.98 D-C group 8.71 = 1.38 0.14 = 1.35
p value >0.999 0.639 p value 0.283 0.315

Results expressed as mean + standard deviation (score). Asterisk indicates a statistically significant

difference.
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Fig 18. Evaluation of subjective satisfaction with sum and difference

(A) Sum of subjective satisfaction(score) (B) Difference of subjective satisfaction(score)
Asterisk indicates a statistically significant difference.

Table 14. Comparison of subjective satisfaction between CON group and DIG group

Subjective satizfaction

Mean = 3
CON group 40.88 = 8.28
DIG group 41.41 £ 6.87

Results expressed as mean + standard deviation (score). The maximum score is 50.
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& Aol = DIG 139 HF oA AA A A48 A2 ARE ol &8 2]

RS BAT RG-S ol geoly] "ol 2] B 58 7hsd oA R 2o

o

AR QA Frhr skl on 2] Bg 7 A 2 A0 dolEHE FHEA o)
AT 7HE Y RAE ECA A B8 9 518 e et A =] @ AH= Pant -5-(2008) ]
u} 2 100 el Al 313432, Hayama 5(2018) 122~157 yme} a2 3FQATH £ ¢l ojl A o] 14
A}, Hat A= 0.2~7.3 mm, Al F o 2 12.6~40.9 um W 2 e JAdH o7 5§
7 gt @2k |9 el oS gelskeith

CAD/CAM = ©] &3t =40 2] 38 A2 A2 of 2] 7HA| 7} 9l o theksh A7)
X 1531 Qlth Kanazawa 5(2014) ol =W 54 &4 S5 dlo] A = AR Hlo R
2AAY £-§38to] A58k W29l selective laser melting(SLM) 7151& A ¢8| o] =
AF A A AR e 32 glo] Yxd WA 8] =40 X 25 A 2ol 7hs3
HokAesh QA o7 A g-st7] e A dstttal skl Hitzler 5(2018) ¢l k=W SLM
WA o R FETFZE AZ A 7ty $oll s dA T FAS AXE YA et
A8 9 T 54E 7HE F oha akglk ol of thE WA 0 7| Ye 5(2018) w0l

o} polyetheretherketone(PEEK) #] 55 ©]-8-$F one-piece PEEK milling 2] & A7l 5} A

r
of
Y
r o
ol
1>
o
Ku
2
_
rot
Hl
[
1o
Y
-
BN
it
o
o
=}
D
=
@D
o
D
av)
m
m
ay
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«
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Faow

PEEK milling 2] 2} PEEK thermopressing =22 © 2 A 2F3F 4 429X +2ES
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H] &3S direct milling -2 o] Bt} 955k 2 25 Hoju F7HA] ] B

QH 0% A g7bs e A0S Wtk SHoth 8H4 W PEEK F o] §-8 54

s 39
-
BN
o

A A A2 obA A7) A Q1 4 5 ol Bl 7} =581 th(Lo Russo et al. 2023).

QAN #2004 F2E AR A CON 153 DIG 15 257 FatA ta

Al HAEol QIGAE 285t 5 7ol 24 Al A sto] 489 JGA L FAE

=4 5191t} Oh 5(2022)& 69~426.3 im W Sl ol A 215 Kol F40%] LREL

AAFA 0 7 5|4 715 shehal 3-9.C. 1, Dunham 5(2006)& &l A E 9} @ A E A E gho]
F7HE H A 0 2 193 + 203 mo] V] B AE 0] 24% ko] A A A 07 HAH YAE A E 9}
A8k QA ATHAL ST 2 AFrel| A = 2 &% 1A T4 =7 Al CON L

110~337.5 im, DIG 1 && 127~-345 = A A 02 & & 7153 AT 932 gl on

CON 145 9] #2220 ym, DIG 715 9] B2 240 m O = W] 23 A& H A o] &
3l SLM ® 2 XUY S A st AR X] FREo] A O F A L3570 A st
AL A 4= A0

o} Shatof A HekshS Al F-all & 4= L th(Fenlon and Sherriff 2004). 2 & 2] 2] A 2} A]
o)A 2] By 3ol WA Eh= @Ak tiul H AR T 5 A
Zoto 7 gkl W7t =% A 34 o] 7] <131 (Johnson and Duncanson 1987), ©] 218 ¢f 24 &
of &) A, A A, b 7 A ure] A5 918l & 435k o] oF ghrk(Goodacre et al.

2016). Wang 5-(2021) 9] systematic review o] t} 21 H] & 5] %] of] 73} =F-0]| ¢l o1}
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FoA o wze A B v Ui A RS Btk 83T Deng 5 (2018)< &) A v v

ATelM = HF A9 Aol AFAE 485 5 el A4 Al A ste] 289
AA ] FAE Fal A AFEE 18k & W CON 15> 60~386.7 i, DIG
T15 < 140~370 pm 21 S 0.7, CON 17 &) 3 3> 210 g, DIG Z1 9] % 71> 240 =
Freml gk abol = Gla A Aol v ek AE Bl o] el gk QX UH A EE

X5 ARz I ol A Aok N3] A W YAH O R 3§ e

FEAA BAL 5 Qe FAF AL, 9 ANE Fo F IFS AL GEWAOR

Az e AARE, A A 07 518 ks dt ol A FARSE Al A WEkE Btk s

o] =g ol Qloj Al QIF-A|oke] o) mhR A 32 5 Q.8 Q Ao th(Munshi et
al. 2017). Chung “5-(2018)°ll w2 3D-printing & <1 & %] o= #o]of Q12| 7]} -& o] &3}

oo} 7+ A&S Fall A&E = v, 714 1 F A oki= 7Fkske] 37 ¥ PMMA resin =

fl

o] g3l A A&ty 7] wj ol BAJ A 0 F Ao] 7} glthar g 5kt Gad 5(2023) 2] 3D-
printing ¥ Q1 &x]oke} 7143 AF A oke] wpR A g g W vbd A Pd-g Bl 4 5
-l A 3D-printing © V3 x| oki= 714 QlF 2] ofel] vl &l mpr A4 vha 9h
AL Fe ARE BYQon, ol A= F AF Ao 7F EA A 54 xpo] v
o}y 2} 3D-printing ¥ A& x| oFe] A -F- 714 1F A obA 7 w1k enamel layer 7} 171

mZoletar Arg sttt & A el A= A5 FF Al A9k F2 378 5 A E
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ZH3sto] Q1 Fg A ole) ntR T2 F et a1, B4 A3 CON 1E-& 10~80 im, DIG 1E&
10~97 m°] ¢ 2.7 CON 1E 2] 12 30 um, DIG 159 AL 40 m=E A3 A-9=
2] F 15 AFololl -9 v gk ZFol = HolX] ¢korth 1y # Aol ZF B 9] &g

71723 WA=, L7 S ol = WA g ARl 17wkl o] ol ek 4 &

gelshs ke s S Bkl 37 Gay (1978)2 =22 A 2= ool
2Eot2 Aot who-T & e A B A7 Y o R I F-91E gelsiitth

HAE Q] A5}

ki
||\

7 Al Stern “5-(1985)> E 2| o] 1A E 3l 22183 . Nikon
profile projector & ©] -3l 1 F7& 57 3% 31, Dunham 5-(2006)-> vinyl polysiloxane
JAGAE T3l Flstion thold A HE A3l I 75 SA A H 2ol
U9 ste Q22 4 W Eo] X454 07 4% a1 3lt). Soltanzadeh 5-(2019)->
40 A] FE2E AP EE A v £ ZE o] 7 73 (Geomagic Control 2014 3D
Systems, Rock Hill, SC)& o] &3] A7 StA 5 H A3 T8 742 A F2 57 244
23 7o) ¥7+S 54359 a1, Tasaka 5(2019)-2> A 2He 2] %] 2] A g5 GOM Inspect

3 2 7% (GOM Inspect version 2018, GOM GmbH, Braunschweig, Germany) = ©] 83}

|

AT Aol A BRI BARE 1He] dA = FA S 918 B A
o}4 2} root mean square(RMS) #k-= 574 & 4 = S5 422 E 9) o] (Geomagic Control X
version 2018.0.1 3D systems, Rock Hill, SC, USA) & &85} o, gl ~E 4 Ui A%
21 A] vinyl polysiloxane Q1734 o] F7] ¢} 91 & %] 9] v & 248 £ 3] GOM Inspect

3 2 713 (GOM Inspect version 2018, GOM GmbH, Braunschweig, Germany)-2 &3} t}.
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ABSTRACT

Comparative evaluation of clinical stability of removable partial
dentures fabricated
by conventional and digital methods :
A prospective, randomized, cross-over clinical study

Purpose of the Study:

With the advancement of digital technology, various studies and clinical cases using intraoral
scanners and CAD/CAM have been reported. While digital technologies are actively used in fixed
prosthodontics, such as natural teeth and implants, most reports in the removable prosthodontics
area focus on complete dentures, and research and case reports on removable partial dentures are
still lacking. This cross-over clinical study aims to compare the accuracy, clinical stability, and

patient satisfaction of removable partial dentures fabricated by conventional and digital methods.

Materials and Methods:

Seventeen subjects of study were randomly divided into two groups: one group first wore
removable partial denture fabricated by conventional methods, while the other group first wore
removable partial denture fabricated by digital methods. After three months, all groups wore
removable partial dentures that they did not wear at first.

After scanning the working cast, the scanned models were surveyed, blocked out and
designed using design software and the designed frameworks were printed. The conventional

removable partial dentures were fabricated using the conventional resin injection method, while
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the digital removable partial dentures were fabricated by designing artificial teeth and denture
bases using design software and then printed.

For objective evaluation, the evaluation of rest seat adaptation, denture base adaptation,
masticatory pressure, masticatory capacity, and wear of artificial teeth after three months were
assessed. Additionally, subjective satisfaction with each type of denture was evaluated through

guestionnaires.

Results:

There were no significant differences in evaluation of rest seat adaptation(P=0.139), denture
base adaptation(P=0.319), average(P=0.813) and maximum(P=0.355) masticatory pressure,
masticatory capacity(P=0.779), artificial teeth wear(P=0.129), subjective satisfaction with the final
denture(all P>0.05) except for the question regarding satisfaction with the color of artificial teeth

between the CON and DIG groups.

Conclusion:

There were no significant differences in the rest seat adaptation, denture base adaptation,
masticatory pressure, masticatory capacity, wear of artificial teeth and subjective satisfaction with
the final removable partial denture except for the question regarding satisfaction with the color of

artificial teeth between the conventional and digital methods.

Key words: CAD/CAM; Cross-over clinical study; Removable partial denture
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