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Study on horizontal arch determination of full arch connected artificial teeth
in edentulous complete dentures
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1 Non-contact high precision 3D scanning of morphology
in model dental arch (ConoScan 4000, Optimet)
P FITAAR D ZRICIEHRM E
B FITAARE, JERE I = SOOI ER (2 7 2 % + > 4000,
Optimet) %z T, WEMREZ 30 pm ZEFE L, HEL 7.

(M FEFR 61 LA ZE i IHIERE R HE R ™) 23 5,
DFERIEHE R 72T H D & L7z,

IR RIAREIEG X, WIZRHCEIEHISR 2 843 L T
BEL 2 IER O hd o, OBIEREEZZ T 0k
W, @AKARINZERICRE>TW5, QOXREM, &K
PR AN, AN, AN, WEEIND RO, @I
FLWIRHE, 55, R R, BB ECHAEwR
Dl VIFo Lz EL, WALIZEICKE %
FERREDED & e\, ORI, YIHEua,
BEy, RO, IEREER2 7%\, @@ 1E 7 overjet
& overbite (2~4mm) #F L, KHHERI,
Angle T #kDIEHWEEHETH D, ZE L FHIRANL
WEZET 2, @OLETHDIEFFRICKE LM% <
(3mm DN), HFISIC B s, @ Z #E §
B HIRRAEIE D 20\, OBPULHEZ 7T Db L L7,

TR A LS (DT, M ALHE) B
O T SHIEE KA S (LA, IEHERARES) 1281
2 BRI SR O = XOu RGN, FEEE il =2
TR ERE (27 2% ¥ >~ 4000°, Optimet, T )LV
LA, £ A7 I)V) ZRHWT, HIEREZ 30 pm (<
RELIELZ (K1), WET—5 (textJER) 13,
ZROtEHABEE Y 7 b7 = 7 (Geomagic Studio”,
3D SYSTEMS, #72Ahu74 7, KEH) 2T,
MAET—% (WRP (Wrap) JEX), XY av7—%
(STL (Standard Triangulated Language) 7 3 ),
X v a7 —% (IGES (Initial Graphics Exchange
Specification) ) DIEIC T — ¥ &£ L, HIIHE
WRohmERziT->7 (X2).
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BT —& (WRPER)

RYFL 5 —# (STLER)

14% 2% (2022)

Ay a7 —% (IGESTER)
BAIGESHIE T —%
2 Curved surface formation of morphology in model dental arch (Geomagic Studio, 3D SYSTEMS co.)
SR D 7 — & 224

ERTEEHIEEA Y 7 % = 7 (Geomagic Studio, 3D SYSTEMS) # ¢, fi#57—% (WRPER), £V
v F—=% (STLBR), Xy a7—% (IGESHR) DIEICF—7 2L, WITIROMEER %2175 7-.

3 Measurement points on the lower dentition (46 points),
Red mesurement Points: mean values (14 points)
TS oG (46 Hr)

AR R (14 A7)

46 AT E L7z, S50, RBHEATHEYE L LR
FERUGHN D E M > & 38 L 22 IS, ATy
B LRI 1 207, REgRIEHFYRD 1 2207, /N
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THEF AT Lz (IK3), HL, XY ERICEBT
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Y, ZERHHE) O ZEORE R & RE LD, B
DRGNS & O AR A1, AT RSN 2 1
WaEHEEL, FHISEZBRE L .

Ay yar—% (IGESHR) Lo&Kitisiz, =
Xt CAD (Computer Aided Deing) ¥ 7 F 7 =7
(CAM-TOOL’, C&G 3 27 & A, Hint, HA) % v,
CRTCIEREAE A fT o 72, XY FEERIC R T 2 AR
MOOPEREGE X, NHAGRR Y gYgho R %
JF (X=0 /eAqtl, Y=0 fifgidh) & U, FoAA{H
K st AR S B T > & 7T A IE i 1ok L
TERHEE 22 X 91 MBS 2 MED T (K4),
HISEINC 81 2 FsaeA by s bih o ks X
OV SR AT IR — R B A A e D Weg S T 2 7P D J3
Mo(Z=0 E Tl &7,

Right

4 Setting the measurement of X,Y,Z axis on the lower
dental arch
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2. W55 DA
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(% 46 2F7) Z@HEhfHbE, FHlEOZNZFhDoy
M 2R L 72, 502, WO MEHS (&%
14 2°71) % BELObY, HHEFHS O S Mo
DRSS L 22 (JSTAT, 22.1], HA).
RIT, HFH AT 0N L Sk Es
X OIER RIA I D 85 SR % BT 5 72
&, MEEDAAMHEHAE Fia gtz ko, 5
i, MEEO B MHFHIE O LA WEEME (X) 120w
THEEH A HT L 72 (Unpaired Student’s t-test,
p<0.05) (JSTAT22.1J, HA),
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TRl A T I HE O - (RN T8 51 5 2R 12 k)
L CHal A 2 orbr (AR H) 2 Hw T,
filt 0 05 oD S 3 PRI 2 PR S TR I A & B
72 (JMP Ver. 14.30,2020, ). X% ER I,
y=ax*+bx’+cx’+dx+e & L 7z,



REHELE I BT 2 A LHHEI O ACERIN 7 — F O P i B 2 158 153

Y

(mm)
40

o

o

10 o EEXRMES

o MEEATHT]
B
X
-40 -30 -20 -10 0 10 20 30 40 (mm)

5 Superposition of mean values of lower measurement
points plots on horizontal coordinate points in complete
denture cases or natural dentitions cases
TRFEH MU (27 KEH)) & IEERAA TS (29 SEH))
2B 2 GO P B O B a by

m # =®
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(JMP Ver. 14.30,2020, KE), XHiljic &> CERIh
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RO XENZ BT 5 P EEEIC D W Tt L 75 R,
MHED SA G R O - A 1%, T 54 fAT g
Uiy, NEEATIR B RUE, R SEATIIES /N e
SO IEBIfR IC D AFEA (L#E, p<0.05) %
AT (F1).
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SIER BRI OFE R 6, 1IEH KR5S R
DI B 5T 1E, y=-0.289+0.0031538*x+
0.0275369*(x--0.1579)"2+1.8441e-5*(x--0.1579)"3
+3.3624e-5%(x--0.1579)"4, R*=0.999 (R*: ¥k %
# Decision coefficient), %7z, Az A L5 D}
VALY 5TRIE, y=-0.36745-0.0141654*x+
0.0250873*(x--0.0464)"2+5.3857e-5%(x--0.0464)"3
+2.6667e-5%(x--0.0464)"4, R2=0.999 CTH H & 1,
FHEIME D IR L IHA MR & L CRBT 5 2 L23T
EXA
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6 Position of mean values of lower measurement points
in natural dentitions cases (29 cases), Measuring points:
Lower Incisor 1%, 2", Canine, 1% PreM., 2™ PreM., 1*
MBM., 2" MBM.)
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7 Position of mean values of lower measurement points
in complete denture cases (27 cases), Measuring points:
Lower Incisor 1%, 2™, Canine, 1* PreM., 2" PreM., 1%
MBM., 2" MBM.)
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14% 25 (2022)

3= 1 Results of the test for the difference between the mean values of the lower measurement points (X value) in the complete

denture cases (27 cases) and natural dentitions cases (29 cases)

(Measuring points: Lower Incisor 1%, 2", Canine, 1* PreM., 2™ PreM., 1** M., 2™ M.)
e TS (27 KER) & IRERATHMES (29 KEF) OEFHIR (X) OV EOAZOBE (hLEHR © RS AL

PRI, RBGSRUH, /N BRI, K B3 CoJE )

Right Left
Tooth No. 7 6 5 4 3 2 1 1 2 3 4 5 6 7
Artificial teeth (Complete Denture n=27)
X value  average -26.76 -23.31 -20.40 -17.10 -12.87 -7.92 -2.65| 2.65 7.82 12.81 16.96 20.48 23.32 26.32
SD (0.86) (1.09) (0.81) (0.93) (0.98) (0.55) (0.25)|(0.25) (0.57) (0.73) (0.80) (0.78) (0.82) (0.86)
Natural dentitions (n=29)
X value  average -26.78 -23.52 -20.84 -17.67 -13.74 -8.25 -2.72 | 2.72 8.11 13.20 17.38 20.41 23.25 26.34
SD (1.36) (1.26) (1.40) (1.05) (0.81) (0.60) (0.21) | (0.21) (0.58) (1.46) (1.06) (1.41) (1.43) (1.67)
t-test NS NS NS * o * NS NS NS NS NS NS NS NS
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Study on horizontal arch determination of full arch connected artificial teeth
in edentulous complete dentures
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ABSTRACT

Purpose: To determine a horizontal arch applicable to designing the arrangement of artificial teeth constituting a complete
denture, we statistically examined a method of expressing the artificial dental arch shape for complete dentures, with reference
to the shape of the natural dentition in individuals with normal occlusion.

Method: The study examined the complete lower denture and normal natural dentition of the mandible of patients. Placing the
central groove of the artificial lower molars at the mid-point of the buccolingual dimension of the lower molar alveolar ridge
in edentulous individuals, points of measurement were set on the horizontal plane of the arch of artificial teeth constituting
the complete lower denture, an approximation curve forming a standard arch was determined. Furthermore, to confirm the
validity of the location of artificial teeth constituting the complete denture, the t-test was conducted on the mean coordinate
value at each point of measurement selected on the complete denture in comparison to that on the normal natural dentition.
Results: A statistical analysis of the mean arch shape of the complete denture and that of the normal natural dentition,
expressed by the approximation curve depicted with the mean coordinate values of selected measuring points, showed that the
width did not differ significantly between them.

The mean artificial dental arch shape, representing the horizontal aspect of the artificial dental arch for complete dentures, was
calculated with the regression formula and expressed as a quartic polynomial curve with a high degree of correlation.
Conclusion: The horizontal arch for creation of a complete denture could be designed from the mean shape of artificial dental
arches. This arch is expected to serve as a standard arch allowing simplified designing of the arrangement of artificial teeth
constituting a complete denture and is thus clinically useful in arranging artificial teeth in individual patients and developing
new connected artificial teeth.
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Complete denture arch, Normal natural dentition, Horizontal arch, Quartic polynomial curve



