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Complete denture artificial teeth arrangement deformation in wax

denture after festooning: deformation over time

Sea-Han Lee, Young-Hun Kwak, Hee Jung Kim*

Department of Prosthodontics, College of Dentistry, Chosun University, Gwangju, Republic of Korea

Purpose: The purpose of this study was to evaluate the deformation of the complete denture artificial teeth arrangement after
festooning over time. Materials and Methods: 10 wax dentures of equal teeth arrangement and equal gingival contour were
used in this study. Festooning of the wax dentures were conducted and 3D model scans were conducted every 10 minutes for 120
minutes. Interdental transverse distances were measured with the scanned images. Statistical analyses were performed with SPSS
Ver. 22. 0. Results: Interdental transverse distance between teeth varied from 0.0999 mm to 0.1787 mm. Mean rate of deformation
showed statistically significant change between the 40 - 50 minute interval and 50 - 60 minute interval and between the 50 - 60
minute interval and 60 - 70 minute interval. No statistically significant change of the mean rate of deformation was observed later
on. Conclusion: Monitoring of the interdental transverse distance for 120 minute after festooning have shown the deformation
and displacment of the artificial teeth arrangement. From after the 60 - 70 minute interval after festooning, the mean deformation
showed no statistically significant change of the mean rate of deformation was observed. Within the limitations of this in vitro study
results suggest that the final occlusal adjustment in wax denture before complete denture curing should be proceeded at least 60
minutes later after festooning. (J Dent Rehabil Appl Sci 2018;34(4):262-9)
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1. M3 a

Aetet 27 107he] RS FUT AT B
402F, Nissin, Japan)©] Type IV 274 31(GC Fujirock,
GC, Tokyo, Japan)g& Fs}Fo] AE6FAth(Fig. 1, 2). ©]
3jof gF3E0] 3D printerE ©]-€5}0 2 mmo] #UsH
FAE 7H PMMA 27 7184 Adstet 108& A&
SFSIct. AEHE ZHzbo] 71& /3¢ baseplate wax (Model-
ing Wax, Kimsdent, Korea)& ©|-85}0] HX|of 2
of WFAE AESHIAL 1 7154 floll A 2% x]o}
(Cosmo HXL, Dentsplay, USA)E o]|-gs}o] AFslet sk
o] olgalol wiEe AT 191 o] dolxE
NElEg olgsto] BE2 BAlstolTis 3) FUT U
A2 XeBY7 LT, Lok x|opujd S 71A
Ao} 1082 Fojx1E ARSIk Fig 4. 429 B
Brle] F, A BEA, A 24 B 25
o 217 1 mme] 2% WA

0

A= wolx]e) 5. & 84S Alselgith. Roach Carv-
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B 9% TRR, WA, 55 TR A 2HR o]
Agstlon gk 2ejol 12 oWl 2 33] torch® EHE
7tgsto] AT AP A9 AUl T 24°CE
ﬂawq
S ZVZ4o] YOlx]|E 108 7HE 2 2 3D model scan-
ner (Medlt T300, Korea)& ©]-&35}o] 1208 7+ AS
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USHE ol8sled 2708 o] B Fha Aol
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Fig. 1. Silicone mold for cast.

Fig. 2. Fabricated Upper/lower Cast.

Fig. 3. Silicone mold for wax denture.

Fig. 4. Wax denture.

263



Lee SH, Kwak YH, Kim HJ

Fig. 5. Scan data of wax denture (U,: Maxillary
interdental transverse distance of central incisors, U.:
Maxillary interdental transverse distance of central
canines U,,;: Maxillary interdental transverse distance of
central molars).

x] 24 AR (U,), Bhet ehR] 2 AR(L)1E SR
o]—_g__/] 7]-7:1- LPQ. X—LQ_ 7].17157‘(:-1]_9__% é?%]-&].%j_]_ Xéfﬂ’/\é
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SPSS Ver. 22. 0 (SPSS Inc., Chicago, USA) =71
g 018310l 1§ 2ol W o)) Afolo] elA
Kruskal-Wallis testE 0]-835}0] 2A15}9ic}. 18] A|7H
of up2 B o5y atel tfsho] Mann Whitney 2
1 ol st} BATIIL

Table 1. Mean of total movement of artificial teeth

1. Bo0|SE

U

xlee] o8 W4 & 1208 7 B HE BE 0|5
ZS 2r U9 Msh= 0.0999 mm, 1.,9] H¥sH= 0.1194
mm, U,.2] W3}= 0.1674 mm, [,.0] W3H= 0.1926 mm,

U,/ 2] ¥gh= 0.1431 mm, L,MH3+= 0.1787 mmZ LHE}
SFTh(Table 1).

U, U3t U A9t L, L3+ L, Atolof A o] B o]
ol Afole] FAS fogol thal Wohels] sish
6] Kruskal-Wallis testZ 0|85} 1 Z+7Fo] A oA &
AstA e & o5k Afo|7F HEE I (Table 2). & ©]
SAHA foldel disl ALe A& Algstz] ffstho]
Mann-Whitney testE 0|85} U, vs U, U, vs U,,, U,
vs Uy, L, vs L, L, vs Ly, Lo vs L& B|a8}43L U, vs
Upt Lo vs LE AEJe BE 9ol FAGE R
gk AfolE EITH(Table 2). 123l Ao R dy} 6}
of B9 xtolE stz st U, vs L, Ue vs L,
Uy vs LyE BRI, BT AR 02 {3 &}
0|5 Hth(Table 3).

ZF 5 7r9] $R19] AbolE vlagh A, gk o Ujol]
M= diTtA], AR], FR] o' ofsFo] 2 Ao = U

1, Aot H o= leto] HHt o]sgko] 2 A o 2 el

o)

*“"]’ ]-%]&'q U,, UC’ U/\b UMO 75]‘?‘@]1—1:‘ 40 - 50?‘?_‘—' 50
- 60 AtoJollM, FAISHA 0= fol3t xfolE H AL
1 ol Fofl= HakE o] fofek Hah7E gllaL, 50% olF
He} 502 ool M o & Hakes Btk L, L= 50

d

Mean of total movement of artificial teeth (mm)

UI Li UC LC U\J LM
Mean 0.0999 0.1194 0.1674 0.1926 0.1431 0.1787
Standard deviation 0.0199 0.0094 0.0188 0.0206 0.0180 0.0147

U,: Maxillary interdental transverse distance of central incisors, U Maxillary interdental transverse distance of central canines, U, Maxillary in-
terdental transverse distance of central molars, I.,; Mandibular interdental transverse distance of central incisors, I: Mandibular interdental trans-
verse distance of central canines, I, Mandibular interdental transverse distance of central molars.
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Table 2. Comparison among/between Groups (Kruskal-Wallis test, Mann-Whitney test)

Comparison among/between Groups

P value

U, vs Usvs Uy, 0.000 statistically significance (P < 0.05%)
U, vs U 0.000 statistically significance (P < 0.017")
U, vs Uy 0.000 statistically significance (P < 0.017"
Ueqvs Uy, 0.019

L,vs Lovs Ly, 0.000 statistically significance (P < 0.05%)
L,vs L 0.000 statistically significance (P < 0.017"
L, vs L, 0.000 statistically significance (P < 0.017"
Lovs Ly, 0.143

* = By Kruskal-Wallis test.

" = By Mann-Whitney test & Bonferroni correction.

U,: Maxillary interdental transverse distance of central incisors, U Maxillary interdental transverse distance of central canines, U,; Maxillary in-
terdental transverse distance of central molars, I.;: Mandibular interdental transverse distance of central incisors, I Mandibular interdental trans-
verse distance of central canines, I, Mandibular interdental transverse distance of central molars.

Table 3. Compatison among/between Groups (Mann-Whitney test)

Comparison among/between Groups

P value
U,vs L, 0.029 statistically significance (P < 0.05%)
Ugvs Ly, 0.023 statistically significance (P < 0.05%)
Uyvs Ly, 0.000 statistically significance (P < 0.05%)

* = By Mann-Whitney test.

U,: Maxillary interdental transverse distance of central incisors, U Maxillary interdental transverse distance of central canines, U,; Maxillary in-
terdental transverse distance of central molars, I.;: Mandibular interdental transverse distance of central incisors, I Mandibular interdental trans-
verse distance of central canines, I, Mandibular interdental transverse distance of central molars.

Table 4. Mean of rate of movement of upper dentition

Mean of rate of movement of upper dentition

U, Uc Uy
Mean £ S.D Mean £ S.D Mean £ S.D
0 - 10 min 0.0197 + 0.0069 0.0378 + 0.0058 0.0280 + 0.0086

10 - 20 min 0.0245 + 0.0041 0.0370 £ 0.0051 0.0348 + 0.0036

20 - 30 min 0.0182 %+ 0.0087 0.0287 £ 0.0101 0.0285 + 0.0078

30 - 40 min 0.0170 + 0.0029 0.0284 + 0.0048 0.0220 + 0.0078

40 - 50 min 0.0118 £ 0.0067" 0.0233 + 0.0096" 0.0165 £ 0.0036"

50 - 60 min 0.0034 + 0.0017" 0.0064 + 0.0061" 0.0068 + 0.0045"

60 - 70 min 0.0020 + 0.0012 0.0027 + 0.0017 0.0033 £ 0.0021

70 - 80 min 0.0015 + 0.0005 0.0022 + 0.0021 0.0017 + 0.0010

80 - 90 min 0.0010 + 0.0007 0.0006 *+ 0.0007 0.0008 + 0.0007

90 - 100 min 0.0005 % 0.0009 0.0001 + 0.0006 0.0004 + 0.0005

100 - 110 min 0.0000 + 0.0003 0.0001 * 0.0002 0.0001 + 0.0005
110 - 120 min 0.0002 + 0.0004 0.0002 + 0.0005 0.0002 + 0.0004

ab .. . . 2 . P

** = Statistically significant difference between * and ” (P < 0.05) (Mann-whitney U test), S.D = standard deviation.

U,: Maxillary interdental transverse distance of central incisors, U Maxillary interdental transverse distance of central canines, U,; Maxillary in-
terdental transverse distance of central molars.
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Table 5. Mean of rate of movement of lower dentition

Mean of rate of movement of lower dentition

Lc Ly
Mean = S.D Mean = S.D

L,

Mean + S.D
0 - 10 min 0.0229 + 0.0055
10 - 20 min 0.0241 £+ 0.0043
20 - 30 min 0.0189 £ 0.0044
30 - 40 min 0.0209 £ 0.0064
40 - 50 min 0.0152 = 0.0053
50 - 60 min 0.0113 + 0.0033"
60 - 70 min 0.0030 + 0.0024"
70 - 80 min 0.0015 %= 0.0012
80 - 90 min 0.0007 £ 0.0008
90 - 100 min 0.0006 % 0.0006
100 - 110 min 0.0001 £ 0.0005
110 - 120 min 0.0002 + 0.0003

0.0385 £ 0.0058 0.0376 + 0.0084
0.0395 + 0.0040 0.0378 = 0.0091
0.0341 = 0.0061 0.0292 % 0.0056
0.0274 = 0.0065 0.0243 £ 0.0046
0.0240 *+ 0.0051 0.0185 £ 0.0052"
0.0179 £ 0.0069" 0.0118 % 0.0040"
0.0058 % 0.0048" 0.0084 * 0.0036
0.0029 + 0.0014 0.0057 = 0.0031
0.0016 + 0.0016 0.0030 + 0.0014
0.0005 + 0.0006 0.0018 + 0.0012
0.0001 + 0.0002 0.0006 * 0.0007
0.0002 £ 0.0005 0.0001 %+ 0.0004

" = Statistically significant difference between * and ” (P < 0.05) (Mann-whitney U test), S.D = standard deviation.
L: Mandibular interdental transverse distance of central incisors, I..: Mandibular interdental transverse distance of central canines, I);: Mandibu-

lar interdental transverse distance of central molars.

602} 60 - TOR Atolol BARH 2
% B 1 o] Tl Mak&el folst Wbt §

AL,
0% o FHT} 60% olFlolH o 2 WakeS Byt
(Table 4,5)
ks
S TR} Sxpoll A 7R TS}, EHE ¥
Pl o183 4 Sl Uil Bk

AoIA Ao gHA 9l 7]
& Zotsolo] olo] BT 8 ko] T
201 et

o] @70] Aste] e, Al P F FRHOE %)
o} Atole] A7} 0.0999 mm (U,9] HaholA] 0.1787
mm (1, ¥3h= Uehget. o] Wage Seame W
shagol], Pgel ALBBHE WIS FAAZE 0012
0200 mm) 2 TS, Tl i B Bag
Aoz AzrEL, TET ojele Aot Alel Wl ¢
ORI A1 $9IT FAE] A5hol AHE baseplate
wax @] AZlof o5t 7107 HQlt}. Baseplate wax= F
Y waxZ 2ol whet thdet B4de Uehdth 1

266

& HAsto|| RIZSHA Bhg5hH, 53] W7t Al 4
/372-& UEPAT) I baseplate waxs= 26°CO|A]
40°C2 7} ER S u] A g=3A2Fo] 0.8% o]ofof ghet?
Babu 5-& 7] JEfS] mbE Fot Qx| HFl 2/ A
T.9] x]o} o]zof tisf AgstaL, H 0.015 - 0.051
mm@] x]o} o] FeFS Holcky B sk, Ll o] el
& o= x|ot7t 7 WFoZ, o] Fefrt
Aol Alot7t BF WFO R o]F ot FFol
SIQALE! o] ArollA = R]ote] o5 HE W
ot ASRE WEEGET ol o, Babu
158 FIZ9] 7|2 % baseplate wax® A|&H
o, o Lo M= baseplate wax P2 7|=
A3t FA|9] PMMA #HFlo 2 §ids 2},
e AEE 2EE Aot AEeE Mo
83 Ao 7|95k A2 AYzHEt w3t o]
oA YePd x|ote] o] 55 Kt} 2 X]ote] o]
Hol Aoz et Mazaro & 2]X] base
FAol| w2 x]ote] x| & Wt 9 o] 5ol tha F7ts
37, -0.234 - 0.2395°9] x|Z¢] W3}yl Bare]ci 5}
Rtk E3E, AFet X9 baseZ} ¢ 7390l A]ote] o]
ol g 2 Aoz HEEta 3L} X|of Ato]e] A
7t Hgtolicks HollMe ol At A dytel &
AFSER|RE, o] Ato M= ZtEof T 7= Alsgst

N
-

=
o

r 19 [0 Lo
>
e

f
=) m

o b ot otk 30 kN

el

1o ao .
ok e

=%
E

N
==

o
>, o
g Mo

1o offt % o
o
fo

) Dent Rehabil Appl Sci 2018;34(4):262-9



Complete denture artificial teeth arrangement deformation in wax denture after festooning: deformation over time
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