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Effect of milling tool wear on the internal fit of
PMMA implant interim prosthesis
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Central Dental Laboratory, KyungHee University Medical Center, Seoul, Republic of Korea

[Abstract]

Purpose: The purpose of this study is to evaluate the effect of CAD/CAM system milling tool wear on the marginal and
internal fit of PMMA implant interim prosthesis three-dimensional manner.

Methods: A total of 20 crowns were fabricated with CAD/CAM method. Their designs wete unified to first molar of
the left maxilla. The Customized abutments were prepared and scanned with on optical model scanner. Five crowns were
milled by the newly replaced tool (Ist milling), and 15 crowns were milled by 2nd, 3rd, 4th milling tool. The marginal and
internal fit of 20 interim crowns were measured using the triple-scan protocol.

Results: Statistically significant difference was found between the 1" milling group (51.8414.6um) and the 3", 4"
milling group (128.6%43.8um, 146.2+38.1um, respectively) at the distal margins. In the mesial margins, There was a
statistically significant difference between the 1% milling group (63.6+25.9um) and the 3", 4" milling group (137.2425.9um,
186.8+70.6um, respectively). In the distal line angle, significant difference was found between the 1%, 2™, 3" milling
groups and the 4" milling group. In the mesial axial wall, significant difference was found between the 1% milling group
(52.2420.3um) and the 3", 4" milling groups (22.848.8um, 7.8+5.7um).

Conclusion: As a result of the experiment, decrease of the marginal and internal fit was statistically significant as the
number of machining cycles increased. In order to produce clinically excellent restorations, it is recommandable to consider

the condition of the milling tool wear, when designing the restoration with CAD program.
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o8 ALgEo| AT QltH(Al-Omari et al.. 2010;
Bayramoglu et al, 2015). USTUE|AQ] A EAHE
< AxAS 594, dBte o BHoste, zoto &
Qst 2R olx "olZErHBurns et al, 2003; Yao et
al, 2014; Karaokutan et al, 2015). T8t 12| 5 o=
HEO] A9] W ofdt 2 X7 Afj(Thilander et
al, 1994 )& o3| = e,

PAREEE 7|2 Aoz Az 4+
ol ol= 7ISAY] T F4o S & 74
o] =t} ¥hde] CAD/CAM(Computer aided design/
Computer aided manufacturing) A48 AJAF a8
o & B4 /|4 WAR Ao B vE 3
e, W gu)E olgaN BAES g o
ol dEA% HAEES A 4= ck(Lebon et al.,
2016). E3t A RAEES 7Rt 2 HFRAES A%
o e qlof FZof| oAl CAD/CAM Al~Hle s
HAES AFreh= vl&o] S71=a it CAD/CAM
Al2~E 9] A7 25 PMMA(Polymethyl methacrylate)
£ ARESE=T ©] PMMA E£5-2 vl 539 AlAH SA4]
7] ol A= EHe vadS HAskL, 71AA
¢l EAS VA & & ofye}, 4 Wi oA =
23} o] =rh(Nejatidanesh et al,2006; Yao et al,
2014),
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2007; Cho et al, 2009; Schaefer et al, 2013). CAD/
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Figure 1. Customized abutment of titanium used in this study
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Figure 2. PMMA crown fabricated using CAD/CAM system
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Figure 4. Scanner three dimensional surface data
(A) Titanium master die, (B) PMMA Crown
(C) Superimposed crown on the master die

AA mH 20 dlole AA - A4 FF
2 72t 18] Foste] YAH UHe 24 Z=ay

Gom Inspect software (GOM mbH, Braunschweig,
o]‘Q.g}oq H o] gl q.]n:] xh‘ﬂg:— 57&_0_ /\]
35} tHHolmes et al, 1989). W 7H+S xJolxH
oA ZekE Wile] oj2& 4] 7431 , 2 AtellA

 AiA] 2y T2k e el S A

Germany) <

H41H ®M22 20194 65
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Figure 5. Measurement points for marginal gap (1,7) and 2 Sol3t Aol7} LpEton] 4] ZuolA 13 W
internal gap (2,3,4,5,6,7) o
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4. TAHEHN 22 Hp<0.05)(Table 1)(Fig, 6).

E4 2= CAD/CAM A|2EloA] We Z31o] u}
27F PMMA 2202 A2 QIEUE QA RHE )
Aol )2 G Aot s B4 T2
(SPSS Statistics 21.0, IBM, Chicago, IL, U.S.A)2
2 25t} Levene?| S-EAF A A5t al i
AR R AYH X EAHLA (one—way ANOVA) ¥

Table 1. Marginal and internal gap discrepancy of PMMA crown(unit: um)

milling Reference points

times 1 2 3 4 5 6 7

1" milling 5 51.8+£14.6° 48.4+19.8 155.2+43.0% 286.2+70.9 66.8+26.8 522+20.3 52.2+20.3°

2d miling 5 78.0+21.7%® 37.6+84 189.0+£34.3° 283.6+96.5 53.2+33.5 38.0%15.2% 38.0+15.2%
39 miling 5 128.6+43.8 35.6£11.7 195.4+35.5° 267.0+71.8 46.6+32.2 22.8+8.8> 22.8+88>
4" miling 5 146.2+38.1° 2721145 88.4+24.7° 413.2+113.3 88.2+£23.9 7.8x57° 7.8+£57°

Different letter represent statistically significant differences within each column(p<0.05)
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Fig. 6. Mean of marginal and internal gap of PMMA Crown
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Figure 7. Mesiodistal section of crown superimposed on the
master die. (A) 1 milling, (B) 2™ milling,
(C) 3“ milling, (D) 4" milling
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