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Effect of Post Length on the Fatigue Resistance of Bovine
Teeth Restored with Bonded Fiber Posts: A Pilot Study
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This study evaluated the influence of the cementation length of glass fiber-reinforced
composite (FRC) on the fatigue resistance of bovine teeth restored with an adhesively
cemented FRC. Thirty roots of single-rooted bovine teeth were allocated to 3 groups
(n = 10), according to the ratio of crown length/root length (post cementation length):
group 1 =2/3, group 2 = 1/2, and group 3 = 1/1. The roots were prepared, the fiber
posts (FRC Postec Plus) were cemented, and the specimens were submitted to 2
million mechanical cycles. After fatigue testing, a score was given based on the
number of fatigue cycles until fracture, and data were submitted to statistical analysis.
All specimens were resistant to fatigue. Taking into account the methodology and
results of this study, the evaluated fiber posts can be cemented based on the ratio of

crown/root at 1/1. Further clinical studies must be conducted to verify this ratio.
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With the use of adhesive techniques, it has become
possible to make restorations with minimal in-
tervention. Thus, adhesive cementation of a fiber-re-
inforced composite (FRC) post was suggested to pre-
serve tooth structure. This preservation is
accomplished by using adhesive systems and posts
with elasticity moduli (E) similar to that of dentin, there-
fore reducing the risk of root fracture,’? while also in-
creasing the retention of the post.

Retention of the root post is crucial for the success
of prosthetic therapy. It has been established that when
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the length of the root post is increased, the retention
is also increased. However, when adhesive techniques
are used, the additional preparation of the dental struc-
ture may be reduced, thereby minimizing the inter-
vention and preserving sound dental structure.

Mechanical fatigue tests conducted in a humid en-
vironment are considered strong methodologies for
predicting the clinical performance of different mate-
rials and restorative techniques.®* Fatigue tests can
lead to the fracture of a structure after repeated load,
which may be explained by the spread of microscopic
cracks from areas of force concentration, usually in
areas presenting with macroscopic or molecular struc-
tural defects.®* Pontius and Hutter® showed that
1,200,000 cycles in a mechanical fatigue test corre-
spond to approximately 5 years of clinical function.

The purpose of this study was to evaluate the influence
of the cementation length of glass FRC on the fatigue re-
sistance of bovine teeth restored with an adhesively ce-
mented FRC. The hypothesis was that a longer length
provides better fatigue resistance.

Materials and Methods

Thirty single-rooted bovine teeth (mandibular incisors)
were cleaned with periodontal curettes and stored in
distilled water. The coronal and cervical portions of the
root were sectioned to standardize the size of the spec-
imens at 16 mm. Next, the coronal diameters of the
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Figs 1aand 1b The fatigue tester.

canals were measured with a digital caliper (Starrett
727, Starrett), and specimens presenting diameters
much larger than the diameter of the post (1.8 mm)
were discarded and replaced with specimens that met
this requirement. The canals were sequentially instru-
mented and irrigated with 0.5% sodium hypochlorite.

The 30 specimens were allocated to 3 groups (n =
10), according to the ratio of crown length/root length
of the post (Table 1).

Root preparation was performed with no. 3 burs of
a double-tapered glass FRC post system (FRC Postec
Plus, Ivoclar-Vivadent) (height =20 mm; 2, of the post
= 1.5 mm; 70 wt% of preimpregnated unidirectional
glass fibers (@, = 12 pm) in a polymer matrix
(dimetacrylates, 30 wt%). The FRCs were positioned
into the prepared root cavity and their coronal portion
was cut and standardized to 6 mm. The same proce-
dures were used to cement the posts:

1. Post surface treatment with the CoJet system (3M
ESPE): (1) Air abrasion was performed with 30-pm
aluminum oxide particles modified with silicon oxide
(blasting protocol: pressure = 2.8 bars; distance =10
mm; perpendicular to the post surface; time = 20
seconds); (2) ESPE-Sil silane was applied and al-
lowed to dry for 5 minutes.

2. Root canal treatment with the All Bond 2 system
(Bisco): (1) Etching was performed with 32% phos-
phoric acid for 30 seconds; (2) the preparation was
washed with 10 mL of water using a disposable sy-
ringe; (3) excess water was removed with no. 80 ab-
sorbent paper points; (4) Primer A and Primer B
were mixed and applied, and excess material was re-
moved with the Cavi-tip brush (SDD); (5) prebond
resin was applied and excess material was removed
with a brush.

3. Post cementation with the resin cement Duolink
(Bisco): (1) The A and B pastes of the cement were

Table 1 Experimental Groups
Length of post
Crown above the Post Post

length/root  crown after cementation length/root
Group length ratio cementation length length ratio
1 2/3 6 mm 9 mm ~ 3/5.3
2* 1/2 6 mm 12 mm 3/4
3 11 6 mm 6 mm 3/8

*Control group: crown length/root length ratio traditionally indicated for
cast post and cores.

measured, mixed, and placed on the root canal and
post with a Lentulo no. 40 spiral (Maillefer); (2) light
curing was performed on the incisal surface for 40
seconds with the XL 3000 unit (3M ESPE) at a light
intensity of 450 m\W/cm?.

After cementation, each specimen was embedded in
a polyvinyl chloride cylinder (height =25 mm; diame-
ter=10 mm) filled with epoxy resin (resin 285, Schaller)
up to 3 mm of the most coronal portion of the speci-
men. The long axis of the specimen was embedded as
perpendicularly as possible to the y-axis. The speci-
mens were then stored in distilled water at 37°C for 24
hours, until fatigue testing.

Fatigue Testing

The specimens were placed in a metallic base at a 45-
degree angle, so that a point with a 1.6-mm diameter
at the upper rod of the cycling machine could induce
load pulses of 50 N, at a frequency of 8 Hz, directly onto
the post. During cycling, the specimens were irrigated
with water at 37 £ 1°C, as regulated by a thermostat
(Figs 1a and 1b).3 The specimens were subjected to 2
million cycles.3#

COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC.\/olume 19, Number 5, 2006 505
PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM
WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Effect of Post Length on Fatigue Resistance

Fatigue Resistance Scores and
Statistical Analysis

After fatigue testing, a score was given to each spec-
imen based on the number of fatigue cycles until
fracture:

« Score 0: fracture between 0 and 499,000 cycles

* Score 1: fracture between 500,000 and 999,999 cycles

« Score 2: fracture between 10° and 1,499,000 cycles

* Score 3: fracture between 1.5 million and 2 million
cycles

 Score 4: no root or post fracture and no loss of re-

Conclusion

Taking into account the methodology and results of this
study, the evaluated fiber posts can be cemented based
on the ratio of crown/root at 1/1. Further clinical stud-
ies must be conducted to verify this ratio.
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tention of the post

The collected data were submitted to statistical
analysis (Kruskal-Wallis test), using a level of signifi-
cance of 5%.

All specimens were resistant to fatigue. No root or
post fracture and no loss of retention of the post were
observed. All groups had score 4. The hypothesis was
rejected.

Literature Abstract

Metameric effect between resin composite and dentin

The purpose of this in vitro study was to determine the metameric color difference between resin composites and dentin. Changes in
lightness, chroma, hue, and hue angle under the 3 standard illuminants were also evaluated. Spectral reflectance of 5 selected
shades (n = 5 of each shade) of 1 brand of resin composites (2 mm thickness and 10 mm in diameter) and actual dentin (n = 10)
were measured to obtain CIELAB values relative to standard illuminants: daylight (D65), incandescent lamp (A), and fluorescent
lamp (F2). Spectral curves of resin composites and 2 average dentin specimens were compared. Color difference and their ratios of
color difference (modification of metamerism index) by illuminant were compared. The ratio of change in hue angle between resin
composites and dentin relative to the illuminant (A/D65 and F/D65) were also calculated. The difference in value depending on
shade was analyzed by analysis of variance and Scheffe multiple range test. Three of the 5 composite shades made 3 crossing
points with dentin, indicating a metameric effect. Color differences between resin composite and dentin changed when the illuminant
changed. Their ratio ranged from 0.74 to 0.98. Differences in hue angle were found: (7) A and D65: resin (-10.1 to -7.2) and dentin
(-13.8 t0 -14.0); (2) F and D65: resin (2.6 to 5.2) and dentine (-3.9 to -2.8). Changes in optical properties of resin composites relative
to different illuminants that varied from those of dentin may reveal potential problems of metamerism of resin composites over dentin
clinically. Bonding different shades of resin composite to dentin and then comparing to actual dentin/enamel samples under different
lighting may improve secondary validity of this line of research.
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