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Purpose: A treatment protocol involving the root canal treatment with conventional palatal
access cavity and the partial veneer application may considerably reduce the fracture resistance
of the teeth. On the other hand, labial access cavity within the partial veneer outlines followed
with the partial veneer application may more successfully recover the lost fracture resistance of
the endodontically treated teeth. In this regard, the present study aims to compare the fracture
resistances of upper central incisors endodontically treated with palatal and labial accesses and
restored with restorative resin composite and lithium disilicate partial veneers.

Materials and Methods: Three groups consisting ten specimens each were prepared by using
extracted sound human upper central incisors. Root canal treatments with palatal access, resin
composite restoration of the access cavities and veneer restorations were applied to the first group
(Group P). Root canal treatments with labial access, resin composite restoration of the access
cavities and veneer restorations was applied to the second group (Group L). Veneer restorations
were applied to the third group (Group C) without root canal treatment. Specimens were
thermocycled and loaded to fracture in order to record their fracture resistances.

Results: The mean fracture resistance of Group C was observed to be significantly higher,
compared to Groups P and L (P < 0.05). Fracture resistance of Group L was observed to be
higher, compared to Group P, but the difference was not found statistically significant. Light
microscope revealed that the specimens fractured in five different modes.

Conclusion: Although the mean fracture resistance of the teeth that endodontically treated with
labial access cavity prior to the ceramic partial veneer application was higher in comparison with
the teeth that endodontically treated with palatal access cavity prior to the ceramic partial veneer
application, the difference was found statistically insignificant (P < 0.05).

Keywords: access cavity, palatal access, labial access, partial veneer, laminate veneer,
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Introduction
A successful root canal treatment requires the removal of infection from the root
canal system and the conservation of the remaining dental tissue using direct or
indirect restorations.! Long-term success relies on the protection of the root canal
cavity from re-infection and proper distribution of the occlusal forces on the
remaining tooth structure.’

It is known that the greatest challenges facing the operator during root canal
treatment are the preparation of the access cavity and its proper restoration.” The
importance of the access cavity has been expressed in some studies as the “key to
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success”,” “access is success”,” and “an opening for success”.* Several studies have
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evaluated the properties of endodontic access cavities and
described the same in detail.> ¢ Conventional access cavity
is generally not conservative, as it requires the removal of
any dentine undercuts and pulp chamber ceiling that can
hinder the visibility and access to the dental canal open-
ings and cavity walls. Consequently, the technique may
weaken the remaining tooth structure, especially in the
cervical region, and can result in fractures.*’ Previous
literature has reported that access cavity is one of the
most common causes of postendodontic tooth fracture.® !

The most suitable access cavity configuration pertaining
to the anterior teeth has been investigated.'*'® These studies
comparatively evaluated the conventional cingulum access,
incisive edge access, and the labial access. In some of these
studies, the labial access cavity has been proposed as an
alternative to the conventional cingulum access cavity
in situations involving the teeth with anatomical or operative
restrictions.'> "> Certain studies that involved anatomical
evaluations have reported that the labial access cavity,
which is to be opened in the labial direction, is more con-
venient, compared to the conventional cingulum approach,
in order to effectively obtain access to the pulps of the upper
or lower anterior teeth and to conserve more of the dentin
tissue.!” 2% In addition, it has been shown that the labial
access cavity does not complicate or prevent the success of
intra-canal operations.'

Previous literature states that the type of restoration that
is to be applied after the root canal treatment, the material
used, and the methods used for the restoration are important
for the long-term success, and the bacterial sealing ability of
the walls of the access cavity and the intermediate phase of
restoration has been pointed out.?' ** After the completion
of root canal treatment, restoration of the access cavity
using glass ionomer cement (GIC) and resin composite is
a well-known, conventional approach to complete the root
canal treatment.”>° GIC liner has been shown to reduce the
cuspal deflection and microleakage.'®

The use of full contour or partial ceramic restorations for
the access cavities has attracted attention with successful
results.”’*® Some studies have evaluated the fracture
strength of the teeth that underwent root canal treatment
prior to the restoration using ceramic partial veneers.”” The
effects of partial veneer preparation types, and the various
restorative protocols have been reported.”** Ceramic par-
tial veneers are successfully used to correct several disorders
that result in an unpleasant appearance with regard to the
anterior dentition, thereby improving the esthetics. Both
patients

and practitioners prefer the aforementioned

technique, owing to the following main reasons: Ceramic
partial veneers are known to be conservative and offer high
esthetic performance, high bond strength, and possess the
ability to maintain these properties for a long time.*' Many
esthetic disorders that warranted full contour crowns in the
past can be resolved currently using the application of cera-
mic partial veneers.>*

The esthetic and functional success of partial veneers led
to extensive research and several studies have reported that
many variables affect the clinical service duration and sur-
vival rates of the restorations. Examples of the aforemen-
tioned variables are discolorations, abrasions, diastemas,
extension requirements (apical, incisal, or proximal), exist-
ing composite restorations, and tooth vitality. It has been
reported that among the abutment teeth pertaining to ceramic
partial veneers, the pulpless teeth exhibit more frequent
coronal fractures compared to the vital teeth, and the differ-
ence was reported to be statistically significant.>>’

The fracture strength pertaining to pulpless teeth has
been shown to be lower, compared to intact teeth, which
can be attributed to the cumulative effect of the access
cavity preparation and the mechanical cleaning and med-
ication of the canals.*® But, the preparation of the access
cavity within the partial veneer outline prior to the root
canal treatment and subsequent veneer application may
recover the fracture resistance of the tooth. Considering
the results pertaining to the abovementioned studies, the
present study aims to compare the fracture resistances of
upper central incisors endodontically treated with palatal
and labial accesses and restored with restorative resin
composite and lithium disilicate partial veneers.

Null hypothesis was established as:

There is no difference between the fracture resistances of
the teeth that underwent root canal treatment with palatal
and labial access cavities prior to the application of cera-
mic partial veneers.

Materials and Methods

Specimen Preparation

The present study was performed under the Ethics Board
of Ege University Faculty of Medicine’s approval number
15-10.1/1 and dated 29th December 2015 for the use of
human tissue in the study. The patients whose teeth were
used for this research had provided informed consent, in
accordance with the Declaration of Helsinki. The current
study involved 30 upper central incisors obtained from
individuals between the ages of 30 and 55 years, owing
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to the periodontal reasons. The teeth involved in the cur-
rent study did not exhibit any restorations, caries or frac-
tures. Soft tissue and/or calculus residues were scraped off
using periodontal curettes and the teeth were brushed
using nonaromatic pumice. The cleaned teeth specimens
were examined under a halogen light source using
a magnifying glass. The teeth that displayed cracks were
excluded. The teeth specimens were stored in distilled
water at room temperature with a few thymol crystals
until the canal treatments.

Equilibration of the Test Groups

The teeth specimens divided into three equilibrated groups
containing ten specimens each. For this purpose, the teeth
specimens were numbered and the numbers were inscribed
on the corresponding root surface using a pencil. The
mesio-distal (d,.q) and labio-lingual root diameters (dy;)
at the cemento-enamel junction and the anatomical crown
length (h) pertaining to each sample were recorded. The
aforementioned measurements were processed in accor-
dance with the following correlation:

(dm-a) X (d)/h = EV

and a corresponding equilibration value (EV) pertain-
ing to each specimen was calculated. During the categor-
ization of the sample teeth into the three test groups, care
was taken to ensure that the average of the equilibration
value in the test groups was the same.

The teeth specimen in the first group did not undergo any
endodontic intervention. This group was designated as the
control group (Group C). The teeth specimen in the second
group underwent root canal treatment with the conventional
palatal access cavity (Group P). The initial entrance was
planned through the center of the palatal surface and the
cingulum. Subsequently, conventional access cavity prepara-
tion was done. The teeth specimen in the third group under-
went root canal treatment with the labial access cavity
(Group L). During the procedure of access cavity preparation
in this group, the bur was positioned parallel to the long axis
of the tooth, in order to reach the pulp in a straight line, and
applied to the center of the labial surface of the tooth. Both
forms of the access cavities were prepared on the coronal side
at the level of the cingulum and the pulp horns were removed
in the mesio-distal direction. Ceramic partial veneers were
applied to all the three groups.

Root Canal Treatment
The ISO #10 size K-file was advanced through the root canal.
The canal length was determined radiographically. The

working length was calculated to be 1 mm shorter than the
measured canal length. The root canals were prepared up to
size 50 (F5) using the ProTaper (Dentsply, Maillefer,
Ballaigues, Switzerland) rotary instrument system. During
preparation, the application of each file was preceded by the
irrigation of the canals using 2 mL of 2.5% NaOCL (sodium
hypochlorite). Moreover, the final irrigation was performed
using 2 mL 17% ethylenediaminetetraacetic acid (EDTA),
followed by 2 mL 2.5% NaOCI. The root canals were rinsed
with saline and dried using paper points, in order to eliminate
the chemical effects of the solutions used for irrigation. The
root canals were obturated using the single cone technique by
means of ProTaper F5 gutta-percha (Dentsply, Maillefer,
Ballaigues, Switzerland) and AH Plus (Dentsply De Trey,
Konstanz, Germany) sealer. The access cavities were restored
using resin composite restorative material (Tetric N-Ceram,
Ivoclar-Vivadent, Schaan, Liechtenstein). After obturation, the
teeth were stored at 37°C in a 100% humid environment for 24
hours for the resin composite to polymerize completely.

Embedding the Teeth Specimens in
Acrylic Cylinders

Roots of the teeth specimen were embedded in autopoly-
merizing acrylic resin (Imicryl, Konya, Turkey), up to
1 mm apical of the cemento-enamel junction. A special
positioner has been designed by authors for this purpose.

Each tooth specimen was sticked to the positioner at the
incisive edge using base plate wax, with its long axis per-
pendicular to the ground plane. The positioner was fixed to
a pin fixator (Degussa, Rosbach, Germany). A plastic tube
was filled with autopolymerizing acrylic resin that was
mixed in accordance with the manufacturer’s recommenda-
tions. The vertical arm of the pin fixator was lowered by
means of the loosening the screw. The tooth specimen fixed
at the end of the vertical arm of the pin fixator was
embedded in the autopolymerizing resin, up to a depth of
1 mm apical to the cemento-enamel junction. The position of
the tooth specimen in the acrylic cylinder was fixed by
tightening the screw of the pin fixator. The tooth specimen
was held in the aforementioned position until the completion
of polymerization (Figure 1).

Manufacturing and Luting of Veneers

Laminate Veneer Preparation Set (LVS, Komet, Gebr.
Brasseler GmbH & Co. KG, Lemgo, Germany) was used
in the tooth preparation. The depth of labial reduction was
standardized using a depth guide bur. A mini-chamfer
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Figure | A specimen tooth embedded in autopolymerizing acrylic cylinder with the help of the vertical positioner.

shaped cervical finishing line was prepared on the enamel
tissue. The mini-chamfer was extended towards the proximal
contact points in the mesial and distal directions. However,
the contact points were left intact. The incisal edge was
prepared in an overlap design and the palatal finishing line
was prepared as a mini-chamfer. The preparation was com-
pleted using a red-belt diamond finishing bur from the LVS.
Impressions were made by means of plastic tubes and the
polyether elastomeric impression material (Pentasoft Duo-
Mix, 3M-ESPE, Seefeld, Germany). The master casts were
made using type IV dental stone (Gilodur, Giulini Chemie,
Ludwigshafen, Germany). The veneers were made by using
heat-pressed lithium disilicate (LiDiSi) glass ceramic mate-
rial (IPS E-Max
Liechtenstein) by means of conventional sandblasting, trim-

Press, Ivoclar-Vivadent, Schaan,
ming, adjustments, glazing, and luting. Self-etch bond
(AdheSE, Ivoclar-Vivadent, Schaan, Liechtenstein), 9.5%
hydrofluoric acid (Porcelain Etch, Ultradent, Salt Lake
City, Utah, USA), silane (Silane, Ultradent, Salt Lake City,
Utah, ABD), and a dual-polymerizing resin composite
cement (Variolink Esthetic DC, Ivoclar-Vivadent, Schaan,
Liechtenstein) have been used for Iuting procedures.
Subsequent to the excess material was wiped clean, the
cement was polymerized using a halogen light source
(Optilux Demetron, Danbury, CT, USA) with an energy

density of 480 mW/cm? for a duration of 40 seconds each
from the palatal and labial directions. The entire finishing
line was smoothed and polished using yellow-belt, diamond
finishing burs (Komet, Gebr. Brasseler GmbH & Co. KG,
Lemgo, Germany), followed by polishing discs (Soflex
Discs, 3M-ESPE, Seefeld, Germany).

Thermal Cycling

All the specimens underwent a thermal cycling process for
1000 cycles. The temperature ranged from 5°C to 55°C
with a dwell time of 20 seconds.”® Subsequently, the
fracture resistance of each specimen was evaluated.

Load-to-Fracture Test

In order to determine the fracture resistance, a force was
applied to the palatal side 1 mm from of the incisive edge at
in an angle of 45° of the specimen using a special specimen
holder. The specimens were placed in the housing on the
specimen holder, fixed in the desired position by tightening
the screw, and force was applied until fracture with a crosshead
speed of 0.02 mm/min. The load pertaining to the failure in
each specimen was recorded in N (Newton) (Shimadzu KgN
50, Shimadzu Corp., Kyoto, Japan) (Figure 2). The fractured
surfaces were examined under a digital microscope (Leica S8
APO, Emst-Leitz GmbH, Wetzlar, Germany) using the
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Figure 2 A specimen which is fixed in the housing of the special specimen holder, during fracture testing.

magnifications between 10X and 50X the failure modes were
recorded and photographs were taken (Leica DFC 295, Ernst-
Leitz GmbH, Wetzlar, Germany).

The current study performed the statistical analysis
using the SPSS Statistics for Windows software (IBM
Corp. Released 2017, IBM SPSS Statistics for Windows,
Version 25.0, IBM Corp., Armonk, NY, USA). The
Shapiro—Wilk test at a confidence interval of 95% showed
that the normality of the data pertaining to the fracture
strength is statistically significant and the data followed
the normal distribution pattern.

Results

Load-to-Fracture Test Results

Descriptive statistics of the test groups are presented in
Table 1. Accordingly, the lowest fracture resistance of 133
Ns was recorded in Group P and the highest 5245.3 Ns
was recorded in Group C. The mean fracture resistances
pertaining to the three groups (C, P and L) were estimated
as 3122.6, 1867, and 2805.6 Ns, respectively (Figure 3).
ANOVA revealed that the difference between the mean
fracture resistances pertaining to the three groups was
statistically significant (P < 0.05) (Table 2). Multiple com-
parisons performed by using the Bonferroni test, which
revealed that the difference between the Groups C and

P was statistically significant, whereas the differences
between the Groups C and L and the Groups L and
P were not statistically significant (P < 0.05) (Table 3).

Failure Mode Analysis Results

Distribution of the failure modes in the test groups is presented
in Table 4. Microscopic examination of the fractured surfaces
showed that the specimens exhibited five different failure
modes. The first mode of failure is adhesive (AD) in nature;
the failure occurred between the tooth and ceramic surfaces
(Figure 4). No damage was detected in the tooth or the PLV.
Adhesive mode of failure was observed in four specimens in
Group C and two specimens in Group P, whereas no adhesive
failure was detected in Group L. The second type of fracture
mode is cohesive and occurred only in veneer phase (CC).
However, the tooth structure was not damaged. This type of
failure mode was observed in one specimen in Group C and
three specimens in Group L, but not observed in Group
P (Figure 5). In the third mode of failure, the cohesive failure
occurred in both the tooth and the veneer (CCT) (Figure 6).
One specimen each in the Groups C and L and three specimens
in Group P displayed this third mode of failure. In the fourth
mode of failure, the cohesive fracture occurred in the tooth
while the ceramic was not damaged (CT). This kind of failure
was detected in two specimens in Group C, five specimens in
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Table | Descriptive Statistics of the Test Groups
95% Confidence Interval For Mean
N Mean Std. Dev. Lower Bound Upper Bound Minimum Maximum

C 10 3122.680 1167.8090 2287.280 3958.080 1621.5 52453

P 10 1867.025 916.9602 1211.071 2522.979 133.0 2896.8

L 10 2805.675 1061.6185 2046.239 3565.111 1674.5 5015.8

Total 30 2598.460 1152.3898 2168.151 3028.769 133.0 52453

Group P, and four specimens in Group L (Figure 7). The fifth
mode of failure occurred as a root fracture (CR), wherein the
sample tooth was fractured at the cervical region and no
damage occurred in the coronal region of the tooth
(Figure 8). Cervical fractures were observed in two specimens
each in Groups C and L, whereas the mode was not observed
in Group P. Statistical analysis of the failure mode distribution
in the test groups was made by using the Pearson Chi-Square
test, which did not reveal a statistically significant difference,
owing to the insufficient number of observations (Table 5).

Discussion

In the present study, the mean fracture resistances pertain-
ing to the Groups P and L, which underwent root canal
treatment, were observed to be lower, compared to the

6000.0
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4000.0

3000.0

2000.0

Fracture strength (N)

1000.0

control group (C), which was not treated endodontically.
The difference was observed to be statistically significant
(P < 0.05). This finding is coherent with the reviewed
literature. It is known that the fracture strength of the
pulpless teeth is lower, compared to vital teeth, which
can be attributed to the summative effect of the access
cavity preparation, mechanical cleaning of the canals, and
subsequent medication and various chemicals used in the
medications.* ''~** Tang et al reported that postendodontic
fractures are caused by the stresses induced by operative
interventions, such as the access cavity preparation, instru-
mentation, medication and obturation of the dental canal,
post preparation, and coronal restoration.''

Although the fracture resistance values found for
Group L were numerically higher compared to Group P,

Figure 3 Bar graph presentation of the descriptive statistics.

Groups
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Table 2 The Difference Between the Mean Fracture Strengths of
the Groups Was Statistically Significant According to One-Way
ANOVA (P < 0.05)

Sum of df Mean F Sig.
Squares Square
Between Groups 8,527,418.238 2 | 4,263,709.119 | 3.839 | 0.034
Within Groups 29,984,648.70 27 | 1,110,542.545
Total 38,512,066.94 29

no significant difference was observed between these
groups (P < 0.05). In view of the aforementioned findings,
the current study accepted the null hypothesis.

Lingual access cavity is known as a traditional
approach used in the root canal treatment of the anterior
teeth.>>'* Labial access cavity is routinely recommended
only in case of exceptions.'*'> Madjar et al determined the
indications of the labial access cavity as: patients with

advised that the labial access cavity particularly for the
lower incisors.'® It has been reported that the access cavity
prepared slightly buccal from the incisive edge provides
access to the pulp canal in a straight line, thereby facil-
itating the root canal treatment and increasing its
success.'’?® Most effective canal cleaning was found
with the incisal access cavity that reaches the canal in
a straight line in comparison with the conventional cingu-
lum access.'® In addition; a root canal treatment with
a labial access cavity restored with a partial veneer can
be considered to conserve more tooth tissue and may
recover the lost strength. Fracture strength of teeth that
endodontically treated through palatal and labial access
cavities was compared and reported that there was no
statistically significant difference between the test groups
with regard to the mean fracture resistance.'® Similarly,
within the scope of the present study, the mean fracture
resistance pertaining to Group L was greater than Group P,

limited mouth opening, Angle class II division II maloc- but the difference was not statistically significant
clusion, or using the Maryland bridge.'”> Some authors (P < 0.05).
Table 3 Multiple Comparisons with Bonferroni Test
95% Confidence Interval
(1) Group | (J) Group Mean Difference Std. Error Sig. Lower Bound Upper Bound
)
C P 1255.6550%* 471.2839 0.039 52.722 2458.588
L 317.0050 471.2839 1.000 —885.928 1519.938
P C —1255.6550* 471.2839 0.039 —2458.588 —52.722
L —938.6500 471.2839 0.170 —2141.583 264.283
L C —317.0050 471.2839 1.000 —1519.938 885.928
P 938.6500 471.2839 0.170 —264.283 2141.583
Note: *The mean difference is significant at 0.05 level.
Table 4 Failure Modes and Their Distribution to the Groups
Failure Modes Total
AD ccC CCT CcT CR
C Count 4 | | 2 2 10
% within test group 40.0% 10.0% 10.0% 20.0% 20.0% 100.0%
P Count 2 0 3 5 0 10
% within test group 20.0% 0.0% 30.0% 50.0% 0.0% 100.0%
L Count 0 3 | 4 2 10
% within test group 0.0% 30.0% 10.0% 40.0% 20.0% 100.0%
Total Count 6 4 5 I 4 30
% within test group 20.0% 13.3% 16.7% 36.7% 13.3% 100.0%
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Figure 4 Adhesive failure between the tooth and ceramic surfaces. No damage was detected in the tooth (A) or the porcelain (B).

Figure 5 Cohesive failure in which the tooth structure is not damaged (A), only the porcelain is fractured (B).

One of the methods that has been suggested to reduce
the frequency of postendodontic fractures is the modifica-
tion of the access cavity. Accordingly, the conservative
access cavity, which is prepared in a narrower manner
with direct orientation towards the root canal, is one of
the most important components in the concept of MIE
(minimally invasive endodontics).®***® However, the
application of MIE is excluded from the scope of present
study.

According to Quilligan et al, long-term success of the
root canal treatment relies on the protection of the root
canal cavity from re-infection and proper distribution of
the occlusal forces on the remaining tooth structure.' Clark
and Khademi stated that providing long-term structural
integrity of the tooth is as important as the successful
completion of the root canal treatment.® Accordingly, the

final restoration must be designed and planned prior to the
commencement of the root canal treatment. Long-term
permanence is related to the amount of remaining tooth
structure and the quality of the coronal restoration after
root canal treatment. Although some reports have recom-
mended the application of crowns after root canal treat-
ments to achieve this goal, adhesive ceramic partial
restorations can provide a safer, more conservative and
esthetic approach to accomplish the same objective.?'
Some reports drew attention to the importance of coronal
microleakage with regard to the prevention of re-infection
and survival of the restoration.””>* Restoration of endo-
dontic access cavities with a combination of GIC and resin
composite is a generally accepted, standard practice and it
has been reported that such adhesive applications can
overcome problems such as marginal leakage and
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Figure 6 Cohesive failure in both the tooth (A) and the porcelain (B).
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Figure 7 Cohesive failure in which the tooth structure is fractured (A) while the porcelain was not damaged (B).

Figure 8 Cervical fracture as cohesive failure mode. Fractured root fragment of the specimen tooth (A) and coronal region with intact PLV (B).
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Table 5 Statistics of Failure Modes According to Pearson Chi Square
Value df Asymptotic Significance (2 Sided)
Pearson Chi-Square 12.373* 8 0.135
Likelihood Ratio 15.936 8 0.043
Linear-by-Linear Association 1.697 | 0.193
N of Valid Cases 30

Notes: *15 cells (100.0%) have expected count less than 5. The minimum expected count is 1.33.

discoloration.”> Taha et al demonstrated that the removal
of axial dentin, as a part of the access cavity preparation,
resulted in an increase in the cuspal deflection and stresses,
and the use of a GIC base reduced the stresses and
leakage.'® It is known that the preparation of MOD
(Mesio-Occluso-Distal) access cavities in the premolars
results in reduced fracture strength of the remaining
tooth structure and the increased possibility of cuspal
fracture.”® According to Hannig et al, lost strength can
be restored by the application of ceramic inlays.?®
Reviewed literature also includes the studies that investi-
gated the properties of anterior teeth that underwent both
dental canal treatment and ceramic partial veneers.”’%*°
Several studies have investigated the service longevity of
ceramic partial veneers and the prognostic variables that
affected the same.>> " Tooth vitality is one of these vari-
ables. Some studies have reported that pulpless teeth
restored with ceramic partial veneers exhibit more fre-
quent coronal fractures, compared to vital teeth, and the
difference was statistically significant.*>*® Effect of root
canal treatment on the deflection of the teeth that under-
went restoration using indirect resin composite and cera-
mic partial veneers was also investigated with in-vitro
studies.””>° Tt was demonstrated that the partial veneer
preparation procedures increases the deflection values per-
taining to the anterior teeth, but does not affect the fracture
strength. The authors deliberated that ceramic partial
veneer is the most suitable restoration for endodontically
treated teeth.

It is a well-known fact that the greatest challenge faced
by the research involving the assessment of fracture
strength is the equilibration of the test groups consisting
of extracted natural human teeth. Tooth specimens are
generally distributed to the test groups on the basis of
their size for this purpose. However, the classification of
natural teeth as large and small by visual inspection cannot
provide a precise equilibration among the test groups. The
application of the equilibration value used in the present

study provided a more balanced distribution of tooth speci-
mens among the test groups, thereby improving the relia-
bility of the findings. In view of the fact that the
application of an equilibration value that can be used in
the evaluations has not been reported in previous litera-
ture, it can be regarded as a novel and useful method.

Conclusion
The results obtained within the limits of the present study
are as follows:

Root canal treatment reduces the fracture strength of
the tooth, regardless of the access cavity localization
(P < 0.05).

Fracture resistance of the teeth that endodontically
treated with labial access cavity followed by the partial
veneer application was found comparatively higher than
the fracture resistance of the teeth endodontically treated
with palatal access followed by the partial veneer. But the
difference was not statistically significant (P < 0.05).

Since the root canal treatments within the scope of the
present study were performed through access cavities that
provided direct access to the pulp canal, further studies are
warranted to verify the possible effects of minimal inva-
sive endodontics on the current results.

The application of equilibration value was found useful
to balance the test groups consisting natural, extracted
human teeth specimens.
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