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SUMMARY This study evaluated the shear strength
resistance of endodontically treated roots that were
restored by two different techniques. Twenty-seven
recently extracted single-rooted teeth with similar
anatomic characteristics were sectioned to obtain
the same length for all specimens. Group I (GI)
consisted of 14 roots restored with cast post-core
(nickel-chromium
alloy) and cemented using zinc
phosphate cement; group II (GII) consisted of 13
roots restored with steel prefabricated posts (PKG®)
cemented with zinc phosphate cement and rotated

Anterior teeth that have lost their coronal ponion by
traumatic injury are commonly restored by means of
cast post-cores and artificial crowns. Such injuries often
occur in children, which makes the use of permanent
indirect crowns questionable because of the potential
for changes in the gingival outline, thus creating greater
potential for aesthetic problems in the future. The use
of an indirect technique has additional disadvantages
such as the necessity for several clinical sessions;
excessive loss of the coronal portion of the remaining
dental structure during preparation; difficulty of
matching existing aesthetics; and high cost.
The construction of dowels and cores using a
macro filled composite resin performed well in an in vivo
study (Stalll & O'Neal, 1975). The hybrid system of
fillers is evolutionary because these materials have
shown better physical properties than macrofilled
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with caution for anchorage. The crovvn portion of
this group was made using a hybrid composite resin
(Prisma APH®).Results showed that on all specimens
of GI the fracture occurred in the cervical root
structure while in GII the composite resin fractured
in all specimens. Statistical analysis showed a
significantly higher resistance to fracture for GI than
GII. The specimens were sectioned longitudinally for
stereoscopic microscope analysis (63X) and did not
show fracture lines in the dentin anchorage post
area for any of the specimens.

systems. Therefore. the use of composite resins
reinforced by a post-core may be possible for total
reconstruction of anterior teeth.
A study (Jansson & Donly. 1990) described a clinical
case of a crown reconstruction utilizing a prefabricated
post in conjunction with a composite resin core. Another
clinical study (5t Germain & Meiers, 1995) described a
restoration technique for fractured anterior root canaltreated teeth using a prefabricated cemented post and
a self-threaded 0·017 inch pin for a direct composite
resin core build-up. The use of these posts in
combination with composite resins ,vere recommended
for dental restorations after 10 years of favourable
results (Linde, 1993). This restoration may be considered
a temporary solution or, depending on the patient's
occlusion and financial situation, as a definitive
restoration since colour alterations of the composite
resin may be corrected by means of periodic
reapplication of composite resin on the facial surface of
the restoration.

The coronal portions were sectioned to obtain the same
length (12 mm) for all specimens. After sectioning, the
crown portions were discarded and the coronal portion
of the remaining root diameters measured. Only 27
roots showing similar cervical diameters were selected
for this study.
The roots were embedded into acrylic resin blocks at
a depth of lO mm. The canals were prepared with a
Largo RA number 2 drill* to create the same anchorage
space in all roots (8 mm), then separated into two
groups:
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Slightly turning the prefabricated posts in the root
canal during cementation was felt to provide better
post fixation and prevent rnicroleakage (Standlee et aI.,
1980). The rotary movement must not be excessive,
thereby preventing the risk of producing dentinal
tension and creating fracture lines in the dental
structure. Studies have analysed the stress induced
by these posts (Mattison, 1982; Burns et aI., 1990;
Cailleteau, Rieger & Akin, 1992; Thorsteinsson, Yaman
& Craig, 1992). A comparative study (Rolf, Parker &
Pelleu, 1992) showed that cemented posts created less
stress than threaded posts.
Various protrusive movements can cause excessive
oblique forces in restored anterior teeth. Therefore, it
would be interesting to evaluate the probability of
occurrence of fractures of teeth that have been restored
utilizing steel prefabricated posts. It is possible that
incisal function added to dentinal stress produced by
the posts may be the cause of root fractures.
Thus, the purpose of this study was to compare the
fracture strength resistance of endodontically treated
roots restored by cast post-cores or prefabricated
cemented posts with a hybrid composite resin build-up.

Fourteen roots were restored by nickel-chromium alloy
cast post-caret
cemented utilizing zinc-phosphate
cement:t:. An autopolymerizing acrylic resin§ patterns
were fabricated, invested and cast to provide the metal
post-cores. The coronal thickness of the posts was
standardized using the diameter of the cervical area,
where the force would be applied, and all of the cervical
area of the roots was covered by the cast, because the
margins were finished in a chamfer design, with the
object of getting a similar effect to that of a total crown.

Thirteen roots were restored using steel prefabricated
posts'll, cemented with zinc phosphate cement and
cautiously rotated for anchorage. The margins of the
roots were finished in chamfer. Posts that were 10 mm
in length were selected for all specimens in this group
(8 mm for anchorage and 2 mm for the coronal portion).
The coronal core portion was made using a hybrid
composite resin**. A bonding agenttt was applied to
the cervical dentin and the coronal portion of the post
and autopolymerized for 20 s. Eight increments of the
composite resin with 60 s of photopolymerization each
were necessary to complete the coronal cores. The
cervical root diameter was used to standan'jze the
thickness of composite resin around the heads of the
posts in the cervical area.
* Maillefer. batch No. 434, Ballaigues,
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The inciso-gingival dimension was about 3 mm for
all specimens. Since the force would be applied to the
cervical area, it was not necessary to reproduce the
clinical length of the anterior teeth. After completion,
the post-cores were stored in distilled water at 37°C
for 30 days before testing.
The shear strength tests were carried out using a
universal testing machine* with a constant crosshead
speed of 0·05 em/min. Tests were carried out at the
same coronal position on all samples (Fig. 1) and the
results were recorded. The specimens were abraded
longitudinally and polished for stereoscopic microscope
analysis (63 X) to facilitate examination for probable
fracture lines in the dentin anchorage post areas.

Table 1. Mean shear strengths,
I-test results

standard

deviations

and Student's

48·36
30·92

GI vs. GII*.
t = 6·13; t Critical value = 2·06.
*Significant

(P < 0·05); s.d., standard

deviation.

All GI specimens fractured in the cervical root structure,
while all GII specimens fractured in the composite resin
(Figs 2, 3). The statistical analysis (Student's t-test)
showed that group GI had a significantly greater
resistance to fracture than group GII. The mean results
and standard deviations are reported in Table 1.

/

None of the specimens, in either group, exhibited
fracture lines in the anchorage post area.

Restoration by prefabricated posts and composite resin
is a viable technique for endodontically treated fractured
anterior teeth (Jordan, 1987). A composite resin
fracture, when occlusal force is applied, may be a
positive occurrence because it could prevent a possible
root fracture. The cervical fractures in the cast postcore group (GI) occurred with significantly higher force
than that necessary to fracture the composite resin in
the prefabricated post-core group (Gil). This fact was
related to the higher strength of nickel-chromium alloy.
However, under normal clinical conditions composite
resin could resist incisal function. Our results are in
agreement with a study which concluded that composite
resin fractures at a lower force than that necessary to
fracture roots (Bex et al., 1992).
Another
study
(Chang
&
Millstein,
1993)
recommended that composite resins have a post-head
covering thickness of 3 mm. The post-head diameter in
the current study was about 1 mm. Two mm of
composite resin was used to cover each side of the posts
because in most clinical cases an inter-incisal distance
of 3 mm is not feasible.
The most common cause of failure when the option
is the direct technique (prefabricated post and composite
resin) is the fracture of the restorative material. This
occurrence was observed in this study. Displacement by
rotation of the composite resin is impeded by the square
design of the post-head. The visual effect is acceptable,
because the use of an opaque composite resin coat on
the coronal portion of the post avoids the loss of
aesthetic appearance to some extent.
A large cement line between a prefabricated post and
canal wall may be the cause of higher displacement risk
of this technique when compared with cast post and
cores (Hunter & Flood, 1989). An in vitro study (ElMowafy & Milenkovic, 1994) showed that the use of
dentin-bonded resin cements were efficient in reducing
these displacements. The stress depends on variables
such
as the
diameter,
length
and
loading.
Unquestionably, procedural errors during post space
preparation, such as perforation, may significantly affect
the overall prognosis of the case.
A clinical study
(Sorensen & Martinoff, 1984)
concluded that 97·7% success can be obtained by the

use of a cylindrical prefabricated post. No dentin fracture
was observed, so displacements were considered
failures. The cylindrical prefabricated posts were
analysed in an in vitro study (Thorsteinsson et al., 1992).
They found that stress was the result of specific design
features of the posts, as the posts generally concentrate
stresses where they are in contact with the walls of the
post-hole. Non-threaded posts clearly demonstrated the
highest apical stresses while threaded posts concentrated
stresses under the flanges and at the threads according
to their specific design. A study was conducted to analyse
the influence of dentinal fatigue in the anchorage area
of different designs of prefabricated posts (Kahn et al.,
1996), showing that there were no significant
differences. The FKG system, that was used in the
present investigation, has a cylindrical design. Deustsch,
Cavallari & Musikant, (1985) indicated that this design
promotes the lowest risk of fracture
It was demonstrated that roots restored by individual
cast posts exhibited significantly higher fracture forces
than cemented posts with composite cores. In spite
of a lower resistance, the technique of restoring by
prefabricated posts and hybrid composite resin may be
feasible because all of the fractures occurred in the
composite resin core, thereby protecting the tooth
structure.
ObViously a cast post-core alone is not a complete
restorative technique. A total crown would be cemented
over the cast post, but for this laboratory study we
found this procedure to be unnecessary. Because the
cervical margins of the roots were covered by the
coronal portion of the cast post, a total crown effect
was achieved. However, the reader should exercise
caution when relating the results of this in vitro study
to the clinical treatment of patients.

We thank Mr Carlos Eduardo Froes for his technical
assistance and Professor Francisco Carlos Kayo for loan
of the Odontoclen services.

BEX. R.T., PARKER, M.W.,

of dentinal

bonded

JUDKINS, J.T. & PELLEU, G.B. (1992)

resin post-core

to vertical roo 1 fracture.
BURNS, D.A.,

Stress

Effect

on resistance

Journal of Prosthetic Dentistry, 67, 768.

KRAUSE, W.R.,

distribution

preparations

DOUGLAS, H.B.

surrounding

Proslhetic Dentistry, 64,412.

& BURNS, D.R.

endodontic

posts.

(1990)

Journal

of

CAILLETEAU,J.G., RIEGER,M.R. & AKIN, J.E. (1992) A comparison
of intracanal
element

stresses in a post-restored

tooth

utilising

anchorage

the finite

Journal of Endodontics, 18, 540.

method.

heads

on

core

MATTISON, G.D.

Journal of Prosthetic Dentistry,

materials.

69,475.

of the

in endodontically

treated

teeth.

Quintessence International,

Technique.

endodontic

(1982) Photoelastic

stress

analysis

of cast-gold

posts. Journal of Prosthetic Dentistry, 48, 407.

ROLF, K.e., PARKER,M.W. & PEllEU, G.B. (1992) Stress analysis

DEUSTSCH,A.S., CAVALLARI,
J., MUSIKA1'.'T,
B.L., SILVERSTEIN,
L., LEPLEY,
J. & PETRONI,G. (1985) Root fracture

and design of prefabricated

with dentin-bonded

resin cements.

endodontically

FLOOD, A.M.
treated

teeth.

Operative Dentistry,

(1989)

The

Part 3. Australian

restoration

dowel

designs:

of

a photoelastic

Operative Dentistry, 17,86.
& MARTINOFF, J.T.

(1984)

of

Dental Journal,

JR & MEIERS, J.e.

ST GERMAIN, H.A.
restoration

&

endodontic

Clinically

significant

factors in dowel design. Journal of Prosthetic Dentisny, 52, 28.

of paraposts

19, 176.
HUNTER, A.J.

prefabricated

SORENSEN, J.A.

EL-MoWAFY, a.M. & MILENKOVIC,M. (1994) Retention
cemented

five
study.

posts. Journal of Prosthetic Dentistry, 53,637.

of

anterior

root

(1995)

canal-treated

Direct
teeth.

esthetic

Operative

Dentistry, 20, 42.
STAHL,G.J. & O'NEAL, R.B. (1975) The composite

resin dowel and

core. Journal of Prosthetic Dentistry, 33, 642.

34,115.
JANSSON,A.W. & DONLY,K.J. (1990) A one-visit
crown

Aspects

24, 115.

CHANG,W. & MILLSTEIN,P.I. (1993) Effect of design of prefabricated
post

posts as core material

Clinical

restoration:

case report.

composite

post-

American Journal of Dentistly,

STANDLEE,J.P., CAPUTO,A.A., HOLCOMB,J. & TRABERG,K.e.
The retentive
endodontic

3,299.
JORDAN,R.E. (1987) Composites en Odontologia: Tecnicasy materiales,
p. 66. Salva!, Barcelona.

and
dowel.

stress-distributing

properties

(1980)

of a threaded

Journal of Prosthetic Dentistry, 44, 398.

THORSTElNSSON,
1.5., YAMAN,P. & CRAIG,R.G. (1992) Stress analyses
of four prefabricated

posts. Journal of Prosthetic Dentisny, 67, 30.

KAHN, F.H., ROSENBERG,P.A., SCHULMAN,A. & PINES, M. (1996)
Comparison

of fatigue

prefabricated

threaded

post

systems.

Journal of Prosthetic Dentistry, 75, 148.
LINDE,L.A. (1993) The use of composite

Correspondence:
Francisco

resin in combination

with

24230-000.

Professor

de Almeida

casa,

Ricardo

Carvalhaes

9, Icaraf,

Niter6i,

Fraga,

Travessa

RJ, Brazil.

cep:

