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P TR 2011;30(3):202 — 6.
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Quantitative Evaluation of Digital Sculpting for Dental Anatomy Education

ORosales JM, Eguchi K, Kaku M

Division of Bio-prosthodontics, Faculty of Dentistry & Graduate School of Medical and Dental Sciences,

Niigata University,

I. Objective

CAD/CAM technology in dentistry has become
an essential component in dental treatment and,
consequently, in dental education (1) . To meet this
demand, Niigata University offers a training program
covering dental sculpting using both conventional
(wax) and digital approaches.

To establish a robust evaluation framework, a
reliable assessment of the products is indispensable.
However, students’ skill assessment, even of digital
products, remains challenging due to the lack of
reliable objective evaluation methods to measure
the variations in shape, precision, and quality. The
mean and standard deviation (SD) of volumetric
measurements have been used to assess product
accuracy, however, substantial variability of the
products can bias the assessment in these parameters.
In this study, we employ potentially more reliable
parameters such as statistical mode (SM), which
indicates the distribution tendency of the differences,
and interquartile range (IQR), which represents the
dispersion range of the differences in the product, to
assess the coefficient of variance (CV).

The aim of this study was to evaluate students’
products using SM and IQR measurements instead of
the conventional mean and SD.

II. Method

Three-dimensional tooth models (C12-AT1A 32S,
Nissin) used in the conventional wax sculpting class
were digitalized to serve as reference models for
digital sculpting. The detailed structure of the models
was smoothed/flattened and used as base models.
Students digitally sculpted the base model using
SculptGL software. The reference model serves as the
ideal model for students to emulate, while base model
acts as the initial starting point for the carving process.

For evaluation, reference and product models
were overlapped and Housedorf Distances calculated

using MeshLab software. The CV using both methods,
mean and SD for CV(SD), and SM and IQR for
CV(IQR) were calculated. CV results were then
used as a score value of product accuracy. A table
of students score ranking from low to high scores
according to CV(IQR) score was created and then
compared with CV(SD) scores, with low scores
representing good performance and high scores
representing low performance. Discrepancies between
both methods were then analyzed using frequency
plots and MeshLab visual representation of signed
distances.
II1. Results and Discussion
The results showed discrepancies in the score ranking
table between the two methods. CV(SD) showed
higher sensitivity to outliers, resulting in larger values
due to the wide dispersion of data points. In contrast,
CV(IQR) demonstrated less variability when the
shape was accurate and values were closer to zero
for size, as seen in the frequency plots. CV (IQR)
evaluation can take the balance between size and
shape of the products in its calculation, consequently,
slight deviations in size seems to be tolerated if the
overall shape is maintained. These results suggest
that the combination of the SM and IQR parameters
for calculation of CV may provide a more reliable
assessment of student performance compared to the
mean and SD. In future analyses, the relationship
between the overall measurements used in this study
and specific evaluation remains to be determined.
IV. References
(1) Mino T, Kurosaki Y, et al. Rating criteria to
evaluate student performance in digital wax-
up training. ] Adv Prosthodont. 2022 Aug
1;14(4):203-11.
This study was approved by ethical committee
(2023-0276).
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Evaluation of oral appliance fabrication using a fully digital workflow

(OTakada S, Tanaka R, Matsuzaki N, Yamazaki Y, Takashima M, Arai Y

Niigata University Medical & Dental Hospital, Oral Implant & Temporomandibular Joint Clinic

L HiY

WAETFTIINT VT4 A DY) —OFEPFELVD, W
XL RHMMEEICB ST Y5 VHMISHOME L
KEZDHw, E2THEFK AL, 727 ) VER (PMMA)
T A A7 ZHOCTHRRA, WRERED»H/NN—F v VI
Gl TOI v 7 A7y 7, HIDMLETEZILVT VS
WIZTEH—=SNVT 7547 A (DX-0A) #8fEL, %
DR EROMBAESED T 7 ) VAR (PMMA) 12
IBAF—5 V7 T4 7 % (Con-OA) & HuMaEs L
7z,

I. hi

WNREIYBRERT V7 4 7554, ENAF x F—
(DEXIS™ IS 3800W, Dentsply Envista) # i\, L
THEY E, EAFERICT -V T v TR S TRE
% LHMOAF Y Y ETo T

CADY 7 b (Ceramill® mind, ASAHIROENTGEN)
DNN—F ¥ VigEdn LTI 2T, PMMAT 4 27
(DDA #+ 271 ~ F PHI 20mm, KIE® %) % CAM
% (Ceramill® motion2, ASAHIROENTGEN) TH#l b
L, DX-OA Z#4EL 7-.

FMIEE & LT, SRR ICEE DA OB 2 WE L
ER L 7-AR 2 fl U7z, S5 IEICIE, S5 ICE L 72
MANEL, SMAMIEI Y avEATHE L. EEk
DEAEE BB/ ESIIOWTIZT ¥ — b (VASE) T
fliL, Con-OA & FCEZHIEEL 7.

AWFFENE, Bl KM AT H &I TRBMZRICHE N
L7, (KEEF 5 © 2024-0008)

M. #REHEE

TVFIZ VT HI LT, HIGH, N1 M, A8
R A EEE, Uy 2 AT v 7, WE WEL L
VUEA, mE, WBYHLIAETH 7. DX-0AI,
Con-OA LI LT, BRFEERIIC X % OA B IRF ] 12 72
F7 <, 12 HOMHEIZ B W TR E D25 K
WERD Lo 7.

TIVFEIZ NI =778 —=2X->T, ANBIUOWY

EIROWIKASTTREE 2 ), EHROMFBILICERTH 5 &
ZEzbhiz. F7z, PMMA T 4 A7 3R E /) <~ —0°
D7 ¥, WKL DR, WA &3 S
nNTHH, ZOFTA A7 2RHLIIVTIINVT—2

TU—ZEBF—=FNT TIA4 T v AEEIERIRNA H

ThBEmneEz oh/z.

V. TRk

1) Takaichi A, Fueki K, Murakami N, Ueno T,
Inamochi Y, Wada J, et al. A systematic review of
digital removable partial dentures. Part II. CAD/
CAM framework, artificial teeth, and denture base.
J Prosthodont Res2022;66:53-67.

2) Somogyi A, Végh D, Réth I, Hegediis T, Schmidt P,
Hermann P, et al. Therapy for Temporomandibular
Disorders: 3D-Printed Splints from Planning to
Evaluation. Dent ] (Basel). 2023;11:126

3) Ayman AD. The residual monomer content and
mechanical properties of CAD\CAM resins used in
the fabrication of complete dentures as compared to
heat cured resins. Electron Physician. 2017;9:4766-72.
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A home-visit treatment case of complete denture using a duplicate denture fabricated by CAD/CAM

(O Nakada H, Thu Ya M, Murakami K, Hori K

Division of Comprehensive Prosthodontics Niigata University Graduate School of Medical and Dental

Sciences
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W2 HEET ASAICIITE L TIHEROBELE
ABVEICTHIEDEDLENTWAY. [HIRHOTE
WMEFHRBICKMEEL72012, LIFLiIFa—-—F>
Fr—=PHuoNns, a¥—=—FrFx—2FHLIKE
JEENG S, EIRRA L IRERGEZFFEIT) 2 LA TE
b7:0, BEOBEMRLOD, BHNKE I 7% <
FTHIENTESL., ZOXHIZ, a¥—=FrFr—IFi}
MZHEZ BV THEMEZE LN 5.

VLA, WARHEIIC BT 5 7Y 7 ML D BRIV,
CAD/CAM Z it Hl U 72Kk & 72 sk BH il #% 25 18 o 84 sl
et o7z, FoHT, CAD/CAMZHHLza¥ —
FUFry—OWENRH LY. UL, AiMEEZEICE
WCEIRT X a3 oEIZRONTEY, OBERNZA X
F—(10S) R EDTF I I NVEMERHELALZ L IZHL
, BMZEOBYCat—FrFr—2 8y 52 L
BAESTE RV, 22T, F 1L, I0S%RiMBGICE
243 L b CAD/CAMZ A L/zaE—F v F ¥ —0
BUEDU e TEEER L7z, A, FiMZHcB VT
APFWZEIVEEL 2 —F U F 2 — % W CTREAERD
FERAITV, RAF R RGBS N7z A ERE ki ol %

RERL7-720, S 2I0lET 5.
I. JEBIOREE

BHEIZ62EEN, TOANEIANRRLT VI E, 2
FARCE MRS e M S N/ Sl X 5 1K
PRI, AMETE 2 BT 0L, IR X B Rk T O BE
HOD Y, BEHPWE SR ICAT T TH - 72.

FIENE, 3 4321 F123 0RMoIE 23 KHE
LCw/e ki3 affRaEs, THId[23 oRMEHHE
SNTEPIRFERAHEA SN TBY, THEHOMRL
BRFEFONTWRdolz, THAEMKEZEROAMICL S
LM R &I L, BHFERIE P2 & s i 2 179
NP By A

. BHENE
T3, THBEHRO23 MEREREL, Fhir#x

G L7z, BERTBERES RIS, ISP ORNIBm - AT

MO %, TVIA— MNIEMEHCTEREL, AF

BRI ZBEL 7. FHRAF v+ — (SWAVE R F v F—

E3 RED, MJath) 2 THRZ 2% v >~ L, CAD/CAM

(Dental Manager Premium 2023, 3Shapefl) (2 1) 1]

HrERQHDLE, a¥—FrFr—% 8L 0%,

AV—FrFy—% L CTKREIENR 2 To 72, £

PBIBPE D A ) Fehi sl 2 RO 2 25 L7

V. &z 5N EE
20244F9 B a A5 L, TOBRAEL 1 EEM

L7, FWWEEEREL L OEERORELEL T, BAE

FCREMEIZR L, BRRBRIZRFTHS. T —

TrF v —%HWCIHRROIERZ 1§75 L 7 a3

EL722 812X, BEOFFHR IS 2 MBI R

Tholz. T/, WREEMRIZEY BIFREHRHOLER

/|BHZENTE. INLOENT LD, FiMERHNC

BWT, CAD/CAMAZFH L7za¥—F v F v —%ik

HE¥ b 3AMZEEZLNT.

ARFERICEL, BEARADPOLIIEB L OLFEICL YK
ez,

V. 3CHk

1) —BALEEN HARBEEFEEX A 74 YRR
&, WRHATED ANOWEEHET A F 74 ¥ B R
i h;2018,109-10.

2) Yoda N, Abe M, Yamaguchi H, Tanoue N,
Yamamori T. Clinical use of duplicate complete
dentures: A narrative review. Jpn Dent Sci Rev
2024;60:190-7.
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Cases of immediate denture fabrication using an intraoral scanner to prevent the loss of unstable prostheses and

mobilized teeth

(O Yamamoto Y, Kaku M

Division of Bio-Prosthodontics, Faculty of Dentistry & Graduate School of Medical and Dental Sciences,

Niigata University
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BEEph DR % [ HIZAT D S L D TE 72 2HEFITO VT
T 5.
. FEF OREE
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DOFRAFEH L EAAE L T Wiz, BE LRIt Mk L,
MRER) & b BN 2 25§ At e L7z, LA LIEk
DENGH R 2 726, MidEEOEE, RAROR
H L PHEIN, 22 TIOS & TR OER
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7 — CYESEBRRL 2 SR L, fEkiECRIR R O BE %
firzkelLz.
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EDUYFEATED BTz,

PERDENGH B % H W I-ENR R GF 2 1T - 7256, #i
P O PR FRAT R O WL IR S S NIERICB VT,
[0S & H 72 ENRARAHIC & 0 NIRRT O B 25 & IR 2§
WORAEZROIAT) S EATEL. T2, HEHEE
DFFAEIC & 0 BEE ST 7 ZHR BIAR % B R 2 (S AT
SR ENTE. JERIETHRIRG AT o 7245 Ftli
BB L7254, EToSBBER»LbhLZE
MY, ZORBEIIEHEEZNES 2 5% <, BEEREK
DI DO B0 5. F 7 HM BRI S 7z Al
#3D7V vy —THHTHI LT, DO REEEE,
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Effect of coloring solution by infiltration method on physical properties of multilayer zirconia

O Sugiki TV, Suzuki MY, Hara TV, Suzuki S?, Suzuki R?, Seto M>?, Ueda K>3

Y Functional Occlusal Treatment, Graduate School of Life Dentistry at Niigata, The Nippon Dental University
2 Department of Crown and Bridge Prosthodontics, The Nippon Dental University School of Life Dentistry at

Niigata

%) Oral Implant Care Unit, The Nippon Dental University Niigata Hospital

I. HW

E/) Yy s I a s TREREEMHRERIL SVl
BrHEEREHEL, £ OEFTHKRIDH SN TS,
WAE, WL EREE LRAAEREER Y v a7
WCHGEERECIREMML, BHIC ST T— v 3 Y&
Hypz b oHEMPMELZVF LAY =YV Oz
TSN, BEFEIRTOMHSDTHEICL > TW5D,
F7z, RIRERICEB L7 X DRl 2 a2 39 5 ik
D1IDIA Y TANVML—=2ariERdHb A T4V
ML= g PP R YOV o = 7 RIMCH L &
BLUEBICESRENS 270, LML, A Y74V L —
Va kR T o LRARKEER DOV 3 =7 ORI
DWW TR A%\,

AWZEEOHMIE, 474V L= a3 VETHWS
B, RAMEMER YV a=7 OfiFm S 12 kg

HEIZOWTHLRILT A2 L THS.
0. Hik

FEERBUEHE, M3YSYRAGHBEMEEI Y Va2 =774
A2 (ZRWV—+% ~ b Supra, ) @ Plain & A3DFF 2
fEafifl L7z, CADY 7 b = 7T THEBREZ %5
L, CAMY 7 bw = 7IC X BN T2 17- 7214, F
FEXRERD Plain iC LCTA v 7z Vv b L —3 3 YiETH
W B AR 24 RE IR L 72, A5 il 1d (T-Glass,
A4, White-Opaque, Gingiva 1, Blue-X) @7l 5 fi %
Wiz, FO%, HkE (200 C, 10 min), BERE (BERS H-R
5C / min, 1450 C, 2 hf%&¥, K10 C / min), &
BABTEZ AT, ISOBKICHER L —EDE (X220
* 02 mm, 40 £ 02 mm, £ & 250 mm) IZFHEL 7.
KEBOPanz Iy ba— L (BFC) &L, FHM
WA &R L7215 0 ZERFAEL %2 T-glass 13 ST, A413SA,
White-Opaque & SW, Gingiva 11XSG, Blue-X$SB &
L7z, T/, YVa=7 51 A7 BEBRRCELE IS
NTWw5bHA3IESL & L7

Ih o OEBRFREIIH LT B (AG,

SHIMADZU) #fifH L CT7 A b A28 150 mm, 27 T A
Ay FZE¥—=F1 mm / min CEERXEDHWT 5 F T
3TN RABR &2 AT - 72

FEEGAE O R ML IRBIZHE, EARE S (JSM-
7800F Prime, HAR®E T LT SEM) % H\v» THEEGEE O
3Y, 4Y, 5YMLERD 3 AFra g L, MRz o5
BRERARL D JEHE T I HOE XA 1 (ZSX-Primus 1T,
Rigaku) & H\WTHr o 72, MNTRABRGHE 2R & oo o prd )
122w T, Kruskal-Wallis test & Steel-Dwass test %
M7t 2 00 2 475 72 (p < 0.05).

M. #iREELE

3 A ERER S, C: 12139 (SD 142.1) MPa, SL
:1097.6 (SD 1939) MPa, ST :10954 (SD 160.2) MPa,
SA : 9989 (SD 122.3) MPa, SW : 871.9 (SD 130.0)
MPa, SG :809.7 (SD 95.3) MPa, SB: 6165 (SD 974)
MPaT®Hh o7z, #alF#Watr &0, SBIdio§XTo
& L T BRIV EZ R L7 (p <005). SGIXC,
SL, ST, SA X LAREIZERWEZ R L7z (p <0.05).
SBIESG & i LA B WEZ /R L7 (p < 0.05).

SEMMfRE YD, 3 XTOICBWT, 3YHLERE
BLTAY, SYHLEHTIEIREVWIVI=Z TR Z2RD
7o F 72, INFEEE R TR WEEA R L72SG £ SBiZC
LRI L, 3Y, 4Y, SYAMHSEHTHEHEIIREVWI L a=
THRF & GRD 7.

DEoZEnrs, BREMEBERI V=TI L
474NV =Y a e waZET, YVvaz7
R S LAV L, AN REDMK T § 5 2 £ YR
[ Y A
V. TRk
1) Kim HK, Sung HK. Effect of the number of coloring

liquid applications on the optical properties of

monolithic zirconia. Dent mater 2014;30:229-37.
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Effect of Coloring liquid used for Multi-layered zirconia on Optical properties and Surface structure

O Suzuki MY, Sugiki T", Hara T", Suzuki S?, Suzuki R, Seto M>?, Ueda K>?
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I. HW

IRAHERRET Vv 3 = 7138 7% 2 O R EIC &
DR & EE R D, EAE TR BRI S
TWwWa. F/z, RKARWISEB L -iiFmRHEko 12 L
T, ERETIIMA OB E TR L TITHIA ¥ 74V b
L—Yaryipushitwnsd, LarLl, Ik
AR B LI oW TH 4 DD Y v a =
TIZRIZTREIIOWTIEEH LI R o T v, A
ZEDHNIE, BIELS X UOBFAREIC O W CTIR AR
HEM Y VI =T ICEBRP LT T EELEMET A L
Thb.
0. Kk

RARKAEER V)V 3 = 71E M3Y-M5Y ORI T 4 A
ZIRNV—t Y b A—=7F () ®H A Plain, 258
idLuxen Y Va3 =7 7—YFv F(DENTALMAX)
Dentin A, T Glass, Gingiva 1, White Opaque ® 4
fii & Nacera Blue X(DOCERAM Medical Ceramics
GmbH) OFF 5 Z a7z, PEREMEI VI =T 71 X
7 ZWEIIN T U &G B 24 &R, itk w4
BERS L7z, WATE 247, #EBER S 175 mm, JEE 1.0
005 mmé& L7z EBRFIIRERDT Y bu— Vi (DL
TO) & FAMBIER S 27 58 (Dentin A @ BLTF A,
T Glass : L'F T, Gingiva 1 : LL'F G, White Opaque :
VI'F W, Nacera Blue X @ DLFX) @56 #f & LilEHZ
BBE14MH, Fr84MBEL 2. MEHMIE S L) =5
X, KF4, $—EANVD3E, %8 3EFr (FH9H
Br) & L7z, &4 3 W3 2400l Er (Ci7600, X-Rite,
USA) (5% : %6 mm) L BBEHMY 7 by 27
(Color iQC, X-Rite, USA) 2 L, )K€ — F (AHFER,
B s) 12Tl (CIELY, a*, b*) 217\, SCE Az
T 360~ 750nm DA 2B 1) 5 10nm & & @ G (B
Tw) xWE L7 F2&E#ME— FIZT360~750nm (2
BT 5 E0EM R 2 WE Lz WEREFE O R E
i, REEEHY 72 vz, EEIZ10nm Z & ol

E L VYRR ERD . ZREOFIEME L ) R 72
B A S 2% BE 1 o ik % Kruskal-Wallis test & Steel-
Dwass testiZ & 2RI GHT (p < 005) #1772, F
7 FET A R L AR TS (LU SEM) 12T, #URH
A e L2255 1 T55 mmdDEr 3 M g
L7.

M. #iREELE

CIEL*, a* b*IZBWVWTCEHEKL, L*IdHEERTIZ
IFANVDOCGH, alZBBIORERIZBILZH—¥
ANOCXH, blFABERICBITS 3BT XTHOCTH,
BERICBILZZFAVOCTHBIY - A LD
CTH, CWHZRSEABFICEEALZRDZ. CTIE
L*2STF ANHHH =AW T E L ko720
ZxPL, HOFIXKT L EERERIEICETRTO
BHEREMICBWTHEELZRDZ (p<005). WiZhw
TIZCEHBLREWEEZR L., &HERRIEC L
WL, = A VEIcBi)2 X 2R EOEMICER
DT (p<005). F—EHNIZBIFTLXIEICEH
MEOEZRL, TOMOEGIEIIBWTIZCEHEL
TITFLTW. FSEMBIZLY, §XRTCOFICE
WTH—EANVERKRLTIZFANTIIRENY V=
TR 2RO, CEHEBELIRTOEBMIFICENTKRE
WUV A= TR RO,

Dby, BEMERERN I va=7IZd LA 74
VWhL—=3a v&{fH) LT, YVI=TOMME, Ko
WOENZLD, YVva=7RFBRICEEL NITTE
& B IR TR AT 5 2 L AURIE I L.

V. TRk

1) Chen Z, Zhang M, Zhang R, Hao P. Effect of the
coloring liquid shade and dipping time on the color,
transparency, and flexural strength of monolithic
zirconia. ] Prosthet Den 2024;132(1):229.e1-e8.
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Analysis of Open-ended Questionnaires in a Tongue Cleaning Assistance Simulator Using Text Mining
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