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Aim: This study investigated the fracture resistance of different intrapulpal extensions of endocrowns made of lithium 
disilicate (L) and polyetheretherketone (P).  
Materials and methods: sixty extracted human mandibular first and second molars were split equally into three groups 
based on the depth of the intrapulpal cavities (0 mm, 2 mm, and 4 mm), and then each group was further separated into two 
subgroups according to the material of the endocrown (L and P). Fracture resistence was assessed by a computer-controlled 
testing machine, and then data were collected and analyzed using a two-way ANOVA followed by Tukey’s post hoc test. 
Results: For endocrowns fabricated from polyetheretherketone, the fracture resistance values ranged from (2302±101.97 to 
3363.22±382.32), which was significantly higher than that of lithium disilicate (1747.16±154.38 to 2756.73±126). The 
lowest values of fracture resistance for L and P restorations were 1747.16+154 and 2302.92+101, respectively, at 0 mm. 
depth designs, whereas the values increased to reach their maximum values of 2765.73+126 and 3363.22+382, respectively, 
at 4 mm depth designs. 
Conclusion: The fracture resistance of restorations made of P polyetheretherketone is higher than that of restorations made 
of lithium disilicate. Increasing intrapulpal cavity depths increases the fracture resistance of endocrowned restoration. 
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Introduction 
        Endocrown is a type of adhesive 
monolithic restoration for root-canal-
treated abutments that provides improved 
mechanical status, optimum seal, and 
proper retention from the pulpal space and 
remaining dental tissues. 1Endocrown 
provides many advantages in comparison to 
conventional crowns, like the feasibility of 
fabrication and application, reduced 
clinical chair time, and superior esthetic 
outcome. 2 
      As a “mono-block restoration made of 
porcelain, endocrown was first 
introduced as a new concept for restoring 
root-canal-treated abutment and described 
as  posterior adhesive intra-coronal 
porcelain crown restoring endo-treated 
abutment. 3,4 
      There is no exact agreement on the 
design of the endocrown. Extension of 
endocrown 2 mm inside pulpal space was 
the design of choice by several authors. 
This design was found to provide optimum 
resistance and retention. 5, 6 Many authors 
zoomed in on the value of preparation 
design for the fracture resistance of 
endocrown. 7,8,9 
       Endocrown was suggested to be 
fabricated from different restorative 
materials that possess adhesive capacity, 
like glass-containing etchable ceramics 
(lithium disilicate-based, Leucite, or 
Feldspathic), composite resin, zirconia-
glass ceramics, zirconia, hybrid resin 
nanoceramics, or high-strength polymers 
for adhesive bonding to tooth structure. 
Since lithium disilicate glass ceramics have 
outstanding adhesion to tooth structures, 
maximum esthetics, and superior strength, 
they are among the most effective 
restorative materials for the fabrication of 
various dental restorations.10  

        Lithium disilicate glass ceramics 
consist of a glassy matrix with a crystalline 
phase (around 70 vol%) integrated into it. 
Lithium meta-silicate crystals of LiSiO3 
(40 vol%) in the form of platelets form 
during the partial crystallization process 
(also known as the "blue" state) and become 

immersed in a glassy phase. Because of its 
130–30 MPa flexural strength, milling the 
blocks is simple. Following that, the milled 
restorations are tempered at 850 °C to 
create lithium disilicate crystals, or 
Li2O2Si2. As a result, the final shade and 
flexural strength of the milling restoration 
are 360 + 60 MPa. 
        Synthetic polymers with appropriate 
biomechanical and inert chemical 
properties are called polyetheretherketones, 
or PEEKs. According to reports, PEEK's 
semi-crystalline thermoplastic entity, 
which is poly-aromatic and has excellent 
mechanical qualities, makes it a good 
choice for biomedical applications. It was 
recommended to employ PEEK material 
for the creation of endocrowns due to its 
higher biocompatibility and mechanical 
qualities. Owing to its opaque white hue, 
veneering is necessary to enhance the 
aesthetics. 11 
           Fracture resistance is an important 
factor in the durability and success of 
indirect restorations. It can be defined as the 
critical stress intensity factor at which the 
pre-existing crack will propagate and lead 
to catastrophic failure under tension. 12 
          The selection of a restorative 
material is a critical point in the success rate 
of the restoration. The first criteria is to 
have sufficient fracture resistance to 
support masticatory forces and protect the 
remaining dental structure. The fracture 
load of the final restoration is the result of 
the combined effects of bonding between 
the underlying tooth, the ceramic 
restoration, and the cementing agent. 13 
         The aim of the current study was to 
evaluate the fracture resistance of different 
intrapulpal extensions fabricated from 
different materials.The null hypothesis 
stated that altering cavity depths or 
fabrication materials has no effect on the 
fracture resistance of endocrown. 
 
Materials and Methods 
Sample size calculation: 
       A power analysis was designed to have 
adequate power to apply a statistical test of 
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the null hypothesis, indicating that there 
was no difference in the fracture resistance 
of different tested materials and preparation 
designs. By adopting alpha (α) and beta (β) 
levels of (0.05), (i.e., power=95%), and an 
effect size (f) of (0.736) calculated based on 
the results of a previous study1; the minimal 
required sample size (n) was found to be 
(48) samples. The sample size was 
increased to (60) samples to account for 
possible procedural errors during testing. 
Sample size calculation was performed 
using G*Power version 3.1.9.7  14 

Teeth selection and preparation 
    The intact and crack-free surfaces of 
sixty freshly extracted human mandibular 
first and second molars were assessed to be 
free of caries and then preserved in regular 
saline after external debris was eliminated 
using an ultrasonic scaler. The typical mean 
mesio-distal dimension was 10.5 mm ± 0.5 
mm and the bucco-lingual dimension was 9 
mm ± 0.5 mm, measured at the cemento-
enamel junction level using a digital 
caliper. No endodontic treatment was 
performed on any of the sample teeth.  
       In order to avoid selection bias, a 
simple random procedure was followed. 
Each tooth was given a number from (1) to 
(60) and was randomly allocated to each of 
the tested groups following randomly 
generated sequences created using 
https://www.random.org 
       Based on the depth of the intrapulpal 
cavities (0 mm, 2 mm, and 4 mm), the 
samples were split into three groups (n = 
20), and then each group was further 
separated into two subgroups, L and P. 
      Using a diamond rotary wheel 
instrument (Intensiv wheel 817, Swiss) 
installed on a high-speed headpiece, the 
coronal section was reduced by 2 mm from 
the cemento-enamel junction. The margins 
were niched using butt joint preparation. 
Endocrown preparation with different 
cavity depths:  
     Using a periodontal probe, a 2 mm 
circumferential occlusal band thickness 

 
 

was checked (Fig. 1). The handpiece was 
mounted using a paralleling mechanism to 
standardize the occlusal divergence and 
butt reduction between samples. 
     Using flowable composite, the cavity 
depth of each sample was modified (Fig. 2) 
in accordance with their respective groups 
as follows: group (0 mm depth), the pulpal 
cavity was completely destroyed to the 
level of the occlusal borders; group (2 mm 
depth) Group (4 mm depth): 4 mm pulpal 
cavity depth from the occlusal edges and 2 
mm pulpal cavity depth from the occlusal 
margins were left. 
 
 
 
 
 
 
 
 
 
 
Figure 1: Schematic diagram showing 5 degrees 
axial wall divergence and 2mm thickness sidewalk 
 

 
Figure 2: A) Schematic diagram showing different 
intra-pulpal depths (0,2 and 4), B) Prepared samples 
with different intra-pulpal depths (0,2 and 4).  
 
Restoration design and fabrication 
      All samples were optically scanned 
using an extra oral scanner (DS Mizar 
optical scanner), and STL format was 
generated so that CAD system software 
could be used to make virtual dies. A 
restoration of 2 mm thickness with 
anatomical occlusal aspect was created 
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(Fig. 3) for subgroup L. It was subsequently 
milled using a 5-axis machine (SHERA 
Eco-Mill 5x; Bimedis, China) and 
crystallized using a P310 program. The 
restorations for subgroup (P) were made as 
a bi-layered structure with an indirect 
composite veneer measuring one millimeter 
in thickness and a PEEK core measuring 
one millimeter (Fig. 4). Using the CAD-ON 
technique, both components were 
connected using dual-cure composite resin. 
The surface was first prepared with light 
polymerized adhesive and conditioned with 
110 μm aluminum oxide grit at a pressure 
of 3 bars,  45 degrees of application, and a 
distance of 3 cm. 
   The curing process was carried out in a 
light polymerization unit in accordance 
with the manufacturer's instructions. (Fig 5) 
  

 
Figure 3: Original anatomical design for fabrication 
of subgroup (L) restorations.  
 

 
Figure 4: 1mm cutback for PEEK core fabrication 
 

 
Figure 5: Cemented composite veneer over PEEK 
core A) 0mm depth B) 2mm depth C) 4mm depth 
 

Restorations, cementation, and aging: 
      All samples were subjected to a dental 
explorer margin inspection before being 
cemented using 37% phosphoric acid and 
etched on the enamel margin for 20 
seconds. The samples were then cleaned 
with water spray and dried using 
compressed air. 
       Use 9.5% hydrofluoric acid for 20 
seconds for subgroup L, then rinse well for 
a further 60 seconds and allow to dry. After 
adding the silane coupling agent, it was 
given 60 seconds to react. Sandblasting 
with 110 μm aluminum oxide grit at 3 bars 
of pressure, 45° application angle, and 3 cm 
distance is used for subgroup (P). 
     Dual-polymerized self-adhesive resin 
cement (Breeze) was the cement of choice, 
and its application was after conditioning 
with universal MDP-containing adhesive 
(ALL-Bond Universal), which was light-
polymerized for 20 seconds. Cementation 
was carried out in the central fossae of the 
restorations' occlusal surface under 
continuous loading using a loading 
mechanism and 1 kg of pressure.For five 
hours, all samples underwent hydrothermal 
aging in an autoclave set at 134 °C and 2 
MPa. 
Samples Fracture analysis:  
     All specimens were individually 
mounted on a computer-controlled testing 
machine (Model 2710-113) with a load cell 
of 1 kN. Data were recorded using 
computer software (Instron® Bluehill Lite 
Software). The load at failure was 
manifested by an audible crack and 
confirmed by a sharp drop in the load 
detection curve recorded using computer 
software (Bluehill Lite Software, Instron® 
Instruments). 
Statistical Analysis: 
      The mean and standard deviation 
figures were used to present numerical data. 
They underwent the Shapiro-Wilk test to 
determine their normalcy. The data showed 
a parametric distribution and were analyzed 
using a two-way ANOVA followed by 
Tukey’s post hoc test. Using the pooled 
error term from the main ANOVA model, 
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Bonferroni correction was used to compare 
the main and simple effects. The 
significance level was set at p < 0.05 within 
all tests. Statistical analysis was performed 
with R statistical analysis software version 
4.1.3 for Windows. 
Ethical approval and consent to 
participate 
      The Research Ethics Committee, 
Faculty of Dentistry, Ain Shams 
University, approved all experimental 
methods, and the study was performed in 
accordance with its regulations, licensing 
requirements, and relevant guidelines. 
Because this study did not contain any 
intervention with human participants or 
animals and only utilized archival teeth 
whose owners cannot be identified, it was 
exempt from ethical assessment. The 
approval of the ethics committee is Fdasu-
RecD031819. The need for informed 
consent was waived by the ethical 
committee of Ain Shams University. 
 
Results 
Intergroup comparisons, mean and standard 
deviation (SD) values of fracture resistance 
(N) for different materials and preparation 
designs were presented in (table 1) and 
(figures 6& 7). 
 
Table 1: Intergroup comparisons, mean and standard 
deviation (SD) values of fracture resistance (N) for 
different materials and preparation designs 

Material 
Fracture resistance (N) (mean±SD) 

p-value 
0 mm 2 mm 4 mm 

Emax 1747.16±154.38C 2439.39±279.61B 2765.73±126.00A <0.001* 

PEEK 2302.92±101.97C 2786.38±130.97B 3363.22±382.32A <0.001* 

p-value <0.001* 0.012* 0.002*  

Means with different superscript letters within the same 
horizontal row are significantly different *; significant (p 
≤ 0.05) ns; non-significant (p>0.05) 

 
A-Effect of material with each 
preparation design: 

• 0 mm: 
PEEK (2302.92±101.97) had a 
significantly higher value than Emax 
(1747.16±154.38) (p<0.001). 

• 2 mm: 
PEEK (2786.38±130.97) had a 
significantly higher value than Emax 
(2439.39±279.61) (p=0.012). 

• 4 mm: 
PEEK (3363.22±382.32) had a 
significantly higher value than Emax 
(2765.73±126.00) (p=0.002). 
 
B-Effect of preparation design within 
each material: 

• Emax: 
      There was a significant difference 
between different groups (p<0.001). The 
highest value was found in samples with 4 
mm extension (2765.73±126.00), followed 
by samples with 2 mm extension 
(2439.39±279.61), while the lowest value 
was found in samples without pulpal 
extension (1747.16±154.38). Post hoc 
pairwise comparisons showed different 
groups to have significantly different 
values from each other (p<0.001). 

 
 Figure (6): Bar Chart displaying the average 
fracture resistance (N) for various preparation 
designs and materials (A) 
 

 
 
Figure (7): Bar Chart displaying the average fracture 
resistance (N) for various preparation designs and 
materials (B) 
 

• PEEK: 
      There was a significant difference 
between different groups (p<0.001). The 
highest value was found in samples with 4 
mm extension (3363.22±382.32), followed 
by samples with 2 mm extension 
(2786.38±130.97), while the lowest value 
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was found in samples without extension 
(2302.92±101.97). Post hoc pairwise 
comparisons showed different groups to 
have significantly different values from 
each other (p<0.001). 
 
Discussion  
     For the restoration of teeth that have had 
endodontic therapy and have experienced a 
significant loss of coronal tooth tissue, 
endocrowns may be an option. These days, 
a variety of restorative materials, including 
composite blocks, milled glass ceramics, 
pressed glass ceramics, and hybrid 
ceramics, are probably used in these 
restorations. One potential substitute for 
ceramics would be polyetheretherketone, or 
PEEK. 15,16 
      The current study employed extracted 
human teeth to mimic the clinical setting 
with regard to dentin and enamel bonding. 
Before testing, teeth of average sizes and 
nearly comparable forms were chosen, 
allowing a maximum deviation of 10% 
from the established mean in order to 
reduce potential deviations and get closer to 
the intended standardization. 17 
      To ensure that there was a fixed 
tapering of preparation among samples, a 
high-speed handpiece attached to a 
paralleling holding device was employed 
with a standard inlay preparation diamond 
kit. Because the butt margin design is 
regarded as the traditional method and has 
been utilized for nearly all in-vitro research, 
it was chosen. 
        Because butt joint designs are 
constructed parallel to the occlusal plane, 
they offer a robust surface that resists 
compressive pressures. 18 
Since flowable composite has a low 
modulus of elasticity and a coefficient of 
thermal expansion and contraction that is 
too similar to dentin's, it was chosen as the 
foundation for modifying cavity depths 
between groups (0, 2, and 4 mm). 
For PEEKs, bonding to PEEK is still quite 
challenging. 19,20  In this investigation, 
universal bonds with mdp functional 
groups were used to prime the intaglio 

surface of PEEK repair. This was 
confirmed by Chersoni S. et al. 20  , who 
discovered that water-based SE bonds are 
appropriate for hydrophobic and 
chemically inert surface adhesion, 
effectively meeting PEEK's characteristics. 
Because the hydrophilic primer may sift 
through PEEK's porous surface, the shear 
bond strength is enhanced. 

The results of all groups ranged from 
(1747.16+154.38) to (3363.22+382.32) 
which were so much higher than the 
normal biting force at molar region (400N 
- 600N). During clenching, the occlusal 
force has been observed to be as high as 
(850N - 900N) Indicating that all results 
were clinically accepted. 21,22 
Effect of restorative materials on 
fracture resistance: 

 The overall fracture resistance of 
the models in this study showed that 
although endocrowns fabricated with 
PEEK and lithium disilicate were very 
successful under normal occlusal functional 
loads, there were statistically significant 
differences between fracture resistances of 
subgroups P and L under high occlusal 
loads. For endocrowns fabricated from 
PEEK, the fracture resistance values ranged 
from (2302±101.97 to 3363.22±382.32), 
which was significantly higher than that of 
lithium disilicate (1747.16±154.38 to 
2756.73±126). The increased fracture 
resistance readings of PEEK samples were 
a function of their microstructure. The 
PEEK matrix allows the coalition of carbon 
and glass fibers for the development of 
thermoplastic fiber composites, and the 
addition of carbon fibers safely increased 
the hardness and fracture resistance. 23 
          Despite PEEK's relatively rigid 
molecular chain structure, the material has 
high ductility and can accommodate large 
deformations in unilateral stress during 
compression. In the case of stresses within 
the yield limit, the material is elastically 
deformed, and if exceeding the yield limit, 
the deformation is permanent. 24 
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      PEEK has mechanical, physical, and 
elastic properties similar to human bone, 
enamel, and dentin, providing bioactivity 
for PEEK as an endocrown. The findings of 
the current study were in agreement with 
those of Ouqba G. et al.23, who found that 
PEEK endocrowns showed higher fracture 
resistance than both IPS Emax CAD and 
Vita Suprinity. 
Effect of cavity depths on fracture 
resistance: 
        Finally, the outcome of this study 
revealed a correlation between cavity depth 
and the fracture resistance of restorations. 
This was apparent when the lowest values 
of fracture resistance for lithium disilicate 
and PEEK restorations were 1747.16+154 
and 2302.92+101, respectively, at 0 mm. 
depth designs, whereas the values increased 
to reach their maximum values of 
2765.73+126 and 3363.22+382, 
respectively, at 4 mm depth designs. 
     These results coincided with a finite 
element analysis done by Nereu R.D. et 
al.25who concluded that a greater extension 
of endocrowns inside the pulp chamber 
provided better mechanical performance. 
This could be explained by the fact by the 
fact that increasing endocrown extension 
inside the pulpal cavity increases the 
available surface area for adhesion and thus 
provides better transmission of masticatory 
forces. 
  But this outcome wasn’t in 
agreement with Ouqba G. et al23who 
concluded that different cavity     depths 
(intracoronal extensions) did not influence 
the fracture resistance of endocrown 
restorations. 
     There was another explanation for this 
result regarding restoration thickness. Tsai 
et al.26found that there was a synergistic 
correlation between ceramic crown 
thickness and fracture resistance, a result 
that was also concluded by Ahmed A. et 
al27and Carvalho A. et al.28when they tested 
the effect of lithium-disilicate endocrown 
thickness on fracture resistance and found 
increased fracture resistance with increased 
intrapulpal extension. 

  
    This explanation was also applicable to 
PEEK restorations, and it coincided with a 
study done by Evaggelia P. et al29who 
stated a fact for PEEK that with thicker 
dimensions of restoration, a higher 
elasticity is obtained, which provides 
sufficient stiffness and stability because of 
the critical property of ductility of PEEK. 
They compared the deformation that 
occurred to different thicknesses of 
membrane samples made of PEEK, and 
they found that thicker thicknesses showed 
elastic deformation, whereas thinner 
thicknesses showed plastic changes. 

Thus, the null hypothesis was 
rejected, and there was an effect of 
changing cavity depths or materials of 
fabrication on the fracture resistance of 
endocrown. 
  
Conclusions  

Fracture resistance of restorations 
made of PEEK is higher than that of 
restorations made of lithium disilicate.  

Increasing intrapulpal cavity depths 
increases fracture resistance of endocrown 
restoration. 
 
Funding 
No funding was recieved to this study 
Data availability 
The datasets used and/or analyzed during 
the current study are available from the 
corresponding authors on reasonable 
request. 
Declaration 
The authors declare that they have no 
competing interests  
Ethical approval and concent to 
participateThe Research Ethics 
Committee, Faculty of Dentistry, Ain 
Shams University, approved all 
experimental methods, and the study was 
performed in accordance with its 
regulations, licensing requirements, and 
relevant guidelines. Because this study did 
not contain any intervention with human 
participants or animals and only utilized 
archival teeth whose owners cannot be 



 

 

381 ASDJ September 2024 vol 35 Prosthodontics' section 
 

                                                                           Effect of different materials with different intrapulpal extensions on fracture resistance of endocrown 
restored molars (In-vitro study)| Mohamed Aly El-Agwany et al. SEPTEMBER2024. 

ASDJ 

Ain Shams Dental Journal 

identified, it was exempt from ethical 
assessment. The approval of the ethics 
committee is Fdasu-RecD031819. The 
need for informed consent was waived by 
the ethical committee of Ain Shams 
University. 
Conflicts of interest 
Conflict of interest related to this work are 
denied by the author 
 
References 
1. Sedrez-Porto JA, Munchow EA, Cenci MS, P-CT. 

Which materials would account for a better 
mechanical behavior for direct endocrown 
restorations? J Mech Behav Biomed Mater. 
2020;103:103–
92.https://doi.org/10.1016/j.jmbbm.2019.103592 

2. Guo J, Wang Z, Li X, Sun C, Gao ELH. A 
comparison of the fracture resistances of 
endodontically treated mandibular premolars 
restored with endocrowns and glass fiber post-
core retained conventional crowns. J Adv 
Prosthodont. 2016;8(6):489–
93.https://doi.org/10.4047/jap.2016.8.6.489 

3. P. P. Fabrication of a metal-free ceramic 
restoration utilizing the monobloc technique. Pr 
Periodontics Aesthet Dent. 1995;7(5):83–94. 

4. Bindl AMW. Clinical evaluation of adhesively 
placed cerec endo-crowns after 2 years–
preliminary results. J Adhes Dent. 
1999;1(3):255–65. 

5. Magne P, Carvalho AO, Bruzi G, Anderson RE, 
Maia HPGM. Influence of no ferrufe and no-Post 
buildup design on the fatigue resistance of 
endodontically treated molars restored with resin 
nanoceramic CAD/CAM crowns. Oper Dent 
2014; 39595–602.https://doi.org/10.2341/13-
004-l 

6. Forberger NGI. Influence of the type of post and 
core on in vitro marginal continuity, fracture 
resistance, and fracture mode of lithia disilicate-
based all-ceramic crowns. J Prosthet Dent 2008; 
100264–273.https://doi.org/10.1016/s0022-
3913(08)60205-x 

7. Shin Y, Park S, Park JW, Kim KMPY. Evaluation 
of the marginal and internal discrepancies of 
CAD- CAM endocrowns with different cavity 
depths: An in vitro study. J Prosthet Dent. 
2017;117:109–
15.https://doi.org/10.1016/j.prosdent.2016.03.02
5 

8. HM. GMD and E-D. Effect of Preparation Depth 
on the Marginal and Internal Adaptation of 
Computer- aided Design/Computer-assisted 
Manufacture Endocrowns. Oper Dent 2016; 41 
607–16.https://doi.org/10.2341/15-146-l 

9. Atout, M., Hamdy, A., Abdel Fattah, G. Effect of 
Preparation Depth for an Endocrown on the 

Trueness and Precision of Intraoral Digital 
Scanners. Ain Shams Dental Journal, 2023; 29(1): 
32-42. doi: 10.21608/asdj.2022.144814.1126 

10. Zoidis P, Bakiri EPG. Using modified 
polyetheretherketone (PEEK) as an alternative 
material for endocrown restorations: A short-term 
clinical report.. J Prosthet Dent 2017,117335–
339.https://doi.org/10.1016/j.prosdent.2016.08.0
09 

11. Stawarczyk B, Thrun H, Eichberger M, Roos M, 
Edelhoff D, Schweiger J et al. Effect of different 
surface pretreatments and adhesives on the load-
bearing capacity of veneered 3-unit PEEK FDPs. 
J Prosthet Dent 2015, 114666–
673.https://doi.org/10.1016/j.prosdent.2015.06.0
06 

12. Krejci I, Duc O, Dietschi D  de CE. Marginal 
adaptation, retention and fracture resistance of 
adhesive composite restorations on devital teeth 
with and without posts. Oper Dent 2003; 
28(2)127-135. 

13. Demarco FF, Correa MB, Cenci MS, Moraes 
ARON. Longevity of posterior composite 
restorations: not only a matter of materials. Dent 
Mater. 2012;28(1):87–
101.https://doi.org/10.1016/j.dental.2011.09.003 

14. Hassan S. M. .Effect of Different Preparation 
Designs on the Fracture Resistance of IPS Emax 
CAD Endo-Crowns". Ain Shams Dental Journal, 
19, 3, 2020, 40-49. doi: 
10.21608/asdj.2020.140014 

15. huang SF, Chang CH, Yaman PCLT. Influence 
of enamel wetness on resin composite restorations 
using various dentine bonding agents: Part I - 
effects on marginal quality and enamel 
microcrack formation. J Dent. 2005;33(1):1–
9.https://doi.org/10.1016/j.jdent.2005.07.006 

16. Stawarczyk B, Jordan P, Schmidlin PR, Roos M, 
Eichberger M, Gernet W et al. PEEK surface 
treatment effects on tensile bond strength to 
veneering resins.. J Prosthet Dent 2014;1121278–
1288.https://doi.org/10.1016/j.prosdent.2014.05.
014 

17. Wagner C, Stock V, Merk S, Schmidlin PR, 
Roos M, Eichberger M et al. Retention load of 
telescopic crowns with different taper angles 
between cobalt-chromium and 
polyetheretherketone made with three different 
manufacturing processes examined by pull-off 
test. J Prosthodont 2018;27162–
168.https://doi.org/10.1111/jopr.12482 

18. Meshreky M, C H. H. K. Vertical marginal gap 
distance of CAD/CAM milled BioHPP PEEK 
coping veneered by HIPC compared to zirconia 
coping veneered by CAD-On lithium disilicate 
“in-vitro study.” Adv Dent J 2020;243–50. 

19. Hasanzade M, Sahebi M, Zarrati S, Payaminia 
LAM. Comparative evaluation of the internal and 
marginal adaptations of CAD/CAM endocrowns 
and crowns fabricated from three different 



 

 

382 ASDJ September 2024 vol 35 Prosthodontics' section 
 

                                                                           Effect of different materials with different intrapulpal extensions on fracture resistance of endocrown 
restored molars (In-vitro study)| Mohamed Aly El-Agwany et al. SEPTEMBER2024. 

ASDJ 

Ain Shams Dental Journal 

materials. Int J Prosthodont 2020 Dec 
19.https://doi.org/10.11607/ijp.6389  

20. Chersoni S,Lorenzi R,Ferrieri P,Prati C. 
Laboratory evaluation of compomeres in class V 
restorations.Am.J.Dent 1997;10:147-151. 

21. Nickolay Apostolov, Ivan Chakalov TD. . 
Measurement of the  Maximum Bite Force in the 
Natural Dentition with a Gnathodynamometer. 
MedInform 2014.  

22. O. Hidaka, M. Iwasaki, M. Saito  and TM. 
Influence of clenching intensity on bite force 
balance, occlusal contact area, and average bite 
pressure. J Dent Res 1999; 78( 7) 1336–1344. 
doi:10.1177/00220345990780070801 

23.  Ouqba  G and Taşar Faruk S. SimgeEvaluation 
of Fracture Resistance and Microleakage of 
Endocrowns with Different Intracoronal Depths 
and Restorative Materials Luted with Various 
Resin Cements. Mater 2019 12 , 16. 
doi:10.3390/ma12162528 

24. Neumann, E.A.F.; Villar, C.C.; França FMG. 
Fracture resistance of abutment screws made of 
titanium,polyetheretherketone, and carbon fiber-
reinforced polyetheretherketone. . Braz Oral Res 
2014 28, 1-5. doi:10.1590/1807-3107bor-
2014.vol28.0028 

25. Nereu-Roque-Dartora, Michele DeCanto 
Ferreira, Izabela Cristina Moris E-H-B. . Effect of 
Intracoronal Depth of Teeth Restored with 
Endocrowns on Fracture Resistance: In Vitro and 
3-dimensional Finite Element Analysis. J Endod 
2018 44(7). doi:10.1016/j.joen.2018.04.008  

26. Tsai Y-L, Petsche PE, Anusavice KJ YM. . 
Influence of glass-ceramic thickness on Hertzian 
and bulk fracture mechanisms. Int J Prosthodont 
1998; 11(1) 27- 32.  

27. Ahmed A. Turkistani, Mohiddin Dimashkieh 
MR. Fracture resistance of teeth restored with 
endocrowns: An in vitro study. J Esthet Restor 
Dent 2020, 32(4) 389-394. doi: 
10.1111/jerd.12549 

28. Carvalho A, Bruzi G, Anderson R, Maia H, 
Giannini M MP. Influence of adhesive core 
buildup designs on the resistance of 
endodontically treated molars restored with 
lithium disilicate CAD/CAM crowns. Oper Dent 
2016; 41(1) 76- 82DOI: ./-10.2341/14-277-L 

29. Evaggelia Papia, Sara Anna Caroline JPB. 
Deformation of polyetheretherketone, PEEK, 
with different thicknesses. journal of the 
mechanical behavior of biomedical materials. 
2022, 125 104928. 
DOI: ..10.1016/j.jmbbm.2021.104928 

 
 

 

 

 

 

 

 

 

 
 
 


