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Fiber post-core restoration for three types of incisor crown defects: Finite element analysis of

stress
Jie En-si', Shi Li?, Liu Peng®, Deng Xu-liang*, Wang Xin-zhi*

Abstract

BACKGROUND: Selection of an intact tooth, anatomical value should be consistent with the anatomy data of Chinese teeth on
adult incisor #n vitro. Dental cone-beam CT scanning was used for image processing to reversely construct three-dimensional
finite element models of three different types of dental defects-fiber post and core-all-ceramic crowns in accordance with crown
and dentin shoulder from the volume of the different defect. Model 1 of crown transverse defects, with the integrity of the dentin 2
mm ferrule; Model 2 of crown mesial-distal oblique defects, missing parts of dentin ferrule; Model 3 of crown transverse defects,
completely missing ferrule. ABAQUS was used for three-dimensional finite element analysis to compare the three models after
loading the stress. The stress distribution of teeth with incomplete ferrule and complete 2 mm ferrule were similar and significantly
lower than that without dentin shoulder collar teeth model. Fiber resin post and core for restoration of complete 2 mm ferrule
displays the best effect; it can also be used to restore the incompletely defect ferrule from near distal oblique defect; However, it is
not favorable to restore the defects without ferrule, which increases possibility of defluxion and fracture.
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[20] a: Model 1: the b: Model 2: the c: Model 3:
crowns of transverse crowns of me- Incisal crowns
defect with intact sial-distal oblique of transverse

> >

1 4cm>4cm>8cm ferrule of 2 mm high defects, with partly defect without

Cone-beam absence of ferrule ferrule
CT ) ' I
( ) Figure 2 With enamelo-cemental junction as a
reference plane, three models of dentin
defects from the shoulders were estab-
0.2 mm 40 lished. The site of loading: maxillary cen-
[ tral incisor lateral tongue 1/3 with 1/3 at
BMP Mimics 10.0 the junction of the mid-point line, 200 N
and 135° between the load direction and
teeth long axis
2 3
ABAQUS 1/3 1/3
3 200 N
135<
629 946
1 1 118 671
0.04 mm
0.075 mm 0.1 mm
2[11-19]
Figure 1 All organization icon
2
Table 2 Mechanical parameters of materials of
1 three-dimensional finite element models
Table 1 Tissue grading all organization icon Media LY o e m——
Tissue grading Color Alumina infiltration 205 0.22
All ceramic crown Red of porcelain
. . Periodontal ligament 0.069 0.45
Periodontal ligament Purple Fiber post 14 0.28
Flbgr post . Blug Resin bonding 5 0.25
Resin bonding White B 18.6 0.31
Den_tin e Resin core 8.-3 0:28
geft'” f"re ée":’"bl Gutta tip 0.000 69 0.45
utta tip yan-biue Cancellous bone 1.37 0.3
Cancellous bone Light gray it e 13.7 03
Cortical bone Dark gray ’ ’
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200 N 135<
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a: Model 1: 2 mm b: Model 2: the crowns c: Model 3: without
intact ferrule of mesial-distal oblique ferrule
3 defects, with partly
Table 3 Max principal stress and Von mises stress of adhesive Fi 4 W . ?bsenzﬁ :f.fsrrtt.”e t adhesive | .
layer in three models (MPa) igure 'on mises stress distribution of adhesive layer in
three models
Max principal Von mises 4
Model stress stress
Modell (2 mm complete Lingual 6.225 10.79 2.2 gf g{{#g/%r)%gu éﬁfikiﬂ Vil %pg]’%é\ﬁ VAl 4
ferrule) Labial 4.669 10.79
Model2 (mesial-distal Lingual 6.224 10.89
oblique defects) Labial 5.291 10.89
Model3 (without ferrule) Lingual 6.789 11.57 4
Labial 5.431 11.57 Table 4 Max principal stress and Von mises stress of post layer
in three models (MPa)
Max principal Von mises
shleigtel stress stress
Model1(2 mm complete ferrule) 6.603 23.23
1( 2mm ) Model2 (mesial-distal oblique defects,) 6.643 23.20
2 ) Model3 (without ferrule) 7.441 23.08
1 3( )
1( 2mm )
1  2mm ) 2( )
2( ) 1 3( )
1 3( )
1( 2mm )
3 2( ) 3( )
3
3
5
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a: Model 1: 2 mm
intact ferrule

X I : d
123 l
] CL] gL

b: Model 2: the crowns  c: Model 3: without
of mesial-distal obliqgue  ferrule

defects, with partly

absence of ferrule

Figure 3 Max principal stress of adhesive layer in three models
3

4
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c¢: Model 3: without
mesial-distal oblique defects,  ferrule
with partly absence of ferrule

a: Model 1: 2 mm b: Model 2: the crowns of
intact ferrule

Figure 5 Max principal stress of post layer in three models
5

3253



@©@'27:2 . mcrrerong

‘/i
'
‘/]

b: Model 2: the crowns
of mesial-distal oblique ferrule
defects, with partly
absence of ferrule

a: Model 1: 2 mm
intact ferrule

Figure 6 Von mises stress of post layer in three models
6

c: Model 3: without
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