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Comparison of metal wire reinforcement and glass fiber reinforcement

in repaired maxillary complete denture

Jung-Ie Lee, DDS, Jae-Young Jo, DDS, MSD, Mi-Jung Yun, DDS, MSD, PhD,
Young-Chan Jeon, DDS, MSD, PhD, Chang-Mo Jeong, DDS, MSD, PhD, Jung-Bo Huh*, DDS, MSD, PhD
Department of Prosthodontics, School of Dentistry, Pusan National University, Yangsan, Korea

Purpose: This study compared fracture strength and fracture modes between metal wire reinforcement and glass fiber reinforcement in repaired maxillary complete denture.
Materials and methods: In this study, fracture was reproduced on center of maxillary complete dentures and the denture was repaired with auto-polymerizing resin. The exper-
imental groups (n = 10) were subjected to the following condition: without reinforcing material (control group), reinforcing with metal wire (W group), reinforcing with glass
fiber pre-impregnated with light-curing resin (SES MESH, INNO Dental Co., Yeoncheon, Korea, G group). The fracture strength and fracture modes of a maxillary complete
denture were tested using Instron test machine (Instron Co., Canton, MA, USA) at a 5.0 mm/min crosshead speed. The flexure load was applied to center of denture with a 20
mm diameter ball attachment. When fracture occurred, the fracture mode was classified based on fracture lines. The Kruskal-wallis test and the Mann-whitney U test were
performed to identify statistical differences at @=.05. Results: W group showed the highest value of fracture strength, there was no significant difference (P>.05) between con-
trol group and G group. Control group and W group showed anteroposterior fracture mainly, group W showed adhesive fracture of denture base and reinforcing material.
Conclusion: In limitation of this study, the glass fiber did not improve the fracture strength of repaired maxillary complete denture, and adhesive failure was occurred along
the lines of glass fiber. (J Korean Acad Prosthodont 2013,;51:284-91)
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Fig. 1. Edentulous model with recess for ball attachment.

285



0/”o| - MY - Bo|Y - HEF - HER - olFE
]o} 3

= 71 F RS Y& Al At Th et o 118
(B-3NH, Frasaco, Tetmang, Germany)oﬂ =3515A1E 54 %O} 2g|ol
2 2n8 279 7 HFAS 288 5 YD ) 29
H2 AYAIA 20mme] F472] Y55 2 7] chFig 1). 4
2] 2 21444l (Imprint I1, 3M ESPE, St. Paul, MN, USA) ¢} #| 21 E |
o] (Vertex Trayplast NF, Vertex Dental B. V Zeist, Netherlands)E- ] &
Slo] Tx|ok walo] QA4S S8 & %7 M 1 (Die Keen,
Heraeus Kulzer, NY, USA)E - —T—Eﬁé % A 2Fs9

2) g o) A2

7N FA G AT LY S ol gstel 7k e 25 mm
9o AT FAE T 7128 ARSI 7127 9]
WHAE Aol o A S J+ﬂ~ﬂ“dﬁﬂ
B2 A S ol &l A WA Fefx]e] Aopild S A5
ﬁaﬂ%ﬂ%adW%M%ﬂHE%e%ﬂﬂﬂ“ﬂﬂ+
ok vl F, 423 71 58E A AR, 92738 ¢l
A& Eqtste] W70l A& FU F Al 2=Ae] A A
wet oA & 2ot 249 oA FHl we vhie]
& AT WFE FHY A AREE o] galo] vt
sl 2= QA o] w7t 3 v el x| ek == sl

3) A1 A

AL A T2 et BAA glo] Ak gzl e
2 YUz, a5 e R BAsto] 2t o s
ﬂﬂWEmﬁl%iiﬂ¢34ﬂ g o2 ) e
G T2 ra 79 10744 o] A1 8-S A 2bal i) B7d) 2
UHOLA;(] = :L_/}_/do] /\101- za,];q,] ZHke g]r koA oﬂ H;q
A 7P =2 2 Setee Balvhe o] AR E
afe], A %ﬂfm¥iﬂ4®4fmﬂ4]%§@1%
AEAde] fal Fed e wet £SA A oA 4
TEAIRTNA A SO oIS THFig 2A). A1H 5 2071

6

[}
= Eﬂ?ﬂﬂﬁﬂ% FZ7HS BhE) e AWEol THkHo
Eﬁﬂgﬂﬂﬁﬂﬁkﬁ%i%ﬂﬁwmm;ﬂyq% m

FU

o} o] 4 Aol e bR e FAE Smme)
% L g ahe o)A el 09 2 mold Aol Felaleinh
ZAehA L butt joint7} ¥ == AnfalAdth W 2 93 A7 1.0
mme] 5 F54 8 60mm, 35 mme] Ao| 2 Zebd A3 &

of 9t Za}olo} 2 TR thFig 2B). G < 98t el 5=
60 mm, 35 mme] 2ol 2 2ehd 23 Fol 22 A A1
Z(Fig. 2C) 4537 (Elipar Freelight2, 3M Dental Product, St. Paul,
MN, USA)Z 3027t %53 515t}

9178 52
F20) £2) 42 HhE 5 3 goH AU S felE 4
2 meiae) A A4 Aol e e 2
F RS SXIA1717] 918 Leles 5] AF-oll A 5k #7F
ertex SC, Vertex Dental BV, Zeist, Netherlands) ] T &-4]]
S 2 B A S 93 g ul2 5], A 2ARe] A A
ool W37 0 Y. 3RE e
ol SRt 3hepe] AZLE YA S TS ol v
H X vk 98k oL, W EL% ng] P85
FEF AT FeAFE Sl AR

: Bl A&
HAILS5 7|9 skl SEAIZS T g o] had F A
o YRS e Z2 515 A8 A 4847 Eok37E0] =8

ol & F3Ak

S EFatEAE

H] g gtz ol| A o] =3 7} =Z Instron test machine (Instron Co.,
Canton, MA, USA)E- o] &-3]] 3l=H8k0 2 50 mm/ming] £ =5
2refie] SATHFR D) 5L 0mne) A 5271 79
a2 (Fig H2 £l 2ol ARHLT 35S 7ahe B
= so] 4 Ko F5E B F YE 913 A)
2 A w2 SEAS BU 2ES ML Bers 4
o] e Aol 5ol A =5 AAsls

Fig. 2. Location of reinforcement materials in midline fracture of maxillary complete denture. A: without reinforcement (control group), B: with metal wire reinforcement
(group W), C: with glass fiber reinforcement (group G).
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Fig. 4. Flexural load test using ball attachment.

Table 1. Mean and Standard deviation of fracture strength (kgf) and Kruskal-Wallis
test

Fracture strength (kgf) Kruskal-Wallis
iz Ny (mean + SD) 2H)  Pvale
Control 10 117.14 + 20.018

G 10 116.50 + 18.921 9.492 .009*
w 10 149.75 + 26.292

"*' means statistically significant P value under 0.05.
G, Glass fiber reinforced group; W, Wire reinforced group.

Table 2. Mann-Whitney U test result of fracture strength (P value)

Group Control G W

Control - 0910 0.048*
G 0910 - 0.032%*
W 0.048* 0.032* -

"*' means statistically significant P value under 0.05.
G, Glass fiber reinforced group; W, Wire reinforced group.
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Table 3. Fracture mode of dentures (n = 10 in each group)

Group Anteroposterior Anterior Posterior Partial fracture on center area Along the lines of reinforcement
Control 7 3 - - -

G 1 - - - 9

W 10 - - - -

G, Glass fiber reinforced group; W, Wire reinforced group.

Fig. 5. Fracture mode of denture. A: anteroposterior fracture in control group, B: anterior region fracture in control
group, C: anteroposterior fracture in group W, D: fracture along the lines with reinforcement in group G.
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