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Fracture Resistance of Incisal Tooth Fragment reattached
with different Materials and Preparation
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Department of Pedliatric Dentistry, School of Dentistry, Kyungpook National University

— Abstract

The purpose of this study is to analyze the fracture resistance of reattached tooth according to the resin materials and
tooth preparation type under physiological conditions.

Uncomplicated crown fracture in the oblique direction was reproduced on the extracted 64 anterior teeth. Depending
on the composite resin material, reattachment was performed using a flowable resin and a packable resin. Depending on
retentive forms, reattachment was performed using simple reattachment, 1.0 mm x 1.0 mm labial chamfer bevel, 1.0 mm
x 1.0 mm lingual chamfer bevel and 1.0 mm x 1.0 mm circumferential bevel. A load was applied to the palatal surface of
the tooth using a universal testing machine at an angle of 125 degree, which is the interincisal angle of normal children.
Under the masticatory pressure condition, fracture resistance of lingual chamfer groups was 28.28 + 7.41 MPa and 27.54
+ 445 MPa, which was significantly higher than those of simple reattachment groups, 17.21 + 5.87 MPa and 20.10 + 6.00
MPa, in both flowable and packable resin groups.

When considering the lingual force similar to masticatory pressure, the fragment retention was significantly improved
when the lingual chamfer was formed compared to the simple reattachment. Clinicians may consider the design of the
lingual chamfer in order to improve fracture resistance to masticatory pressure during fragment reattachment.

Key words : Uncomplicated crown fracture, Fragment reattachment, Fracture resistance
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Fig. 1. Images of sectioning of the tooth. (A) Normal crown
fracture line was indicated on the tooth. (B) The tooth was
cut using a rotatory disc to represent uncomplicated frac-
ture condition.
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Fig. 2. Images of tooth preparation procedure. (A) simple
reattachment. (B) labial chamfer. (C) lingual chamfer. (D) cir-
cumferential chamfer.



Fig. 3. The rod of Instron was Installed on palatal surface of
the tooth at an angle of 125 degree to the long axis of the
tooth.
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Fig. 4. Means and standard deviations of fracture resistance by resin materials and preparation techniques.

p value from Mann-Whitney test.

Table 2. Means and standard deviations of fracture resistance by
resin materials and preparation techniques

Table 4. Comparison of fracture resistance by preparation tech-
niques within flowable resin groups

Group Mean + SD of fracture resistance (MPa) Group IA IB IC ID
IA 17.21 + 5.87 IA - - - -
IB 20.31 + 5.01 IB 0.442 - - -
IC 2828 + 741 IC 0.010 0.050 - -
ID 29.22 £ 9.73 ID 0.028 0.083 0.959 -
oA 20.10 + 6.00 p value from Mann-Whitney test. ' ,
B 21.80 + 565 CIhéﬂ]?éNnaB!ed:Zsjlr;,feArénstlir;}pclﬁa:sfet:achment, B: labial chamfer, C: lingual
Ic 2754 + 445
oD 2738 + 594

I: flowable resin II: packable resin A: simple reattachment, B: labial
chamfer, C: lingual chamfer, D: circumferential chamfer

Table 3. Comparison of fracture resistance between two resin
materials

Group oA B oc J1LD)
IA 0.515 - - -
IB - 0.965 - -
IC - - 0.717 -
ID - - - 0.657

p value from Mann-Whitney test.
I: flowable resin, II: packable resin, A: simple reattachment, B: labial
chamfer, C: lingual chamfer, D: circumferential chamfer
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Table 5. Comparison of fracture resistance by preparation tech-
niques within packable resin group

Group oA B Ic b
A - - - -
B 0.631 - - -
oc 0.007 0.013 - -
D 0.023 0.019 0.684 -

p value from Mann-Whitney test.
I0: packable resin, A: simple reattachment, B: labial chamfer, C: lingual
chamfer, D: circumferential chamfer
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