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Comparative Analysis  of  Post- 
Endodontic  Restoration 
Designs  on  Fracture 
Resistance  in  Endodontically 
Treated Premolars 

 

ABSTRACT 

Endodontically treated premolars exhibit increased susceptibility to fracture due 

to structural compromise and altered biomechanical behavior. Selection of an 

appropriate post-endodontic restoration design is therefore critical for 

enhancing fracture outcomes and long-term clinical success. Though, 

comparative clinical evidence evaluating fracture outcomes across different 

restoration designs in premolars remains limited. This retrospective 

observational cohort study analyzed clinical and radiographic records of 

endodontically treated premolars restored with different post-endodontic 

restoration designs. Teeth were categorized into direct composite restorations 

without posts, fiber post–supported composite core restorations, cast metal 

post-and-core restorations, and full-coverage or endocrown restorations. 

Fracture incidence, mean time to fracture, and fracture occurrence were 

evaluated. Statistical analysis included descriptive statistics, independent 

samples t-test, correlation analysis, and binary logistic regression to assess 

associations and predictors of fracture outcomes. A total of 120 endodontically 

treated premolars were included. Fiber post–supported composite restorations 

demonstrated the longest mean fracture-free duration and the lowest fracture 

risk. Direct composite restorations without posts showed the shortest fracture-

free longevity, while cast metal post-and-core restorations were associated with 

increased fracture risk. A significant difference in mean time to fracture was 

observed between post-retained and non-post-retained restorations. Correlation 

and regression analyses confirmed restoration design as a significant predictor 

of fracture occurrence. Post-endodontic restoration design significantly 

influences fracture outcomes in endodontically treated premolars. Fiber post–

supported composite restorations provide superior fracture outcomes and 

clinical longevity. Restoration strategies incorporating biomechanical 

reinforcement should be prioritized to minimize fracture risk and improve long-

term prognosis. 

 

Keywords:  
 

INTRODUCTION 

Endodontic therapy is an important part of modern restorative dentistry as it 

allows saving pulpal and periapical pathology-affected teeth. Even with the high 

success rates of the modern endodontic treatments, endodontically treated teeth 

prove to have a higher susceptibility to structural failure in comparison with 

vital teeth.1 This increased susceptibility to fracture is chiefly explained by loss 

of large volumes of tooth structure due to caries, access cavity preparation and 

restorative procedures and altered post-endodontic biomechanical properties of 

dentin.2,3 Long term success of endodontic treatment is closely linked to the 

quality and design of the endodontic restoration. Restoration design establishes 

tooththeinof stressdistributionthe - inis vitalandcomplexrestoration

eliminating the risk of fractures and increasing the clinical longevity.4 
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Premolars have an intermediate status between anterior 

teeth and posterior teeth and remain loaded with 

complicated patterns of occlusion.5 Subsequent to 

endodontic therapy, huge loss of coronal and marginal 

ridge morphology is found to occur in such teeth, 

particularly in situations where there is a large amount 

of occluso-proximal caries. This kind of structural 

compromise greatly undermines the tooth and puts it at 

a risk of experiencing bad patterns of fracture.6,7 Clinical 

and experimental researches have revealed that when 

tooth structure is removed during access cavity 

preparation, the distribution of stress in dentin changes 

and fracture outcomes remain minimized.8 Moreover, 

decreased toughness of dentin of the root has been linked 

to the dehydration of dentin and the disturbance of 

collagen cross-linking after endodontic treatment.9 

These biomechanical changes remain the reason of 

increased fracture rates of endodontically treated 

premolars under functional loading conditions.10 

Several choices of post-endodontic restorative treatment 

methods have been promoted to enhance fracture and 

clinical survival of endodontically treated teeth. They 

remain direct composite restorations, fiber post-

supported composite cores, cast metal post-and-core and 

endocrown restorations.11 Biomarkical behavior and 

clinical implications of each restorative approach remain 

different. The elastic modulus of fiber post system is 

more acceptable since it is nearer to dentin elastic 

modulus and as a result it allows good distribution of 

stress and avoids high concentration of stress at the root 

structure.12 On the other hand, cast metal post-and-core 

restorations have been found to produce stress 

localization in the post-dentin interface, where it is 

mechanically hard, which causes catastrophic root 

fractures to be more probable.13 Much more 

conservative restorations, such as endocrown 

restorations, based on adhesive bonding and intracoronal 

retention, have now been developed.14 Although a 

substantial body of laboratory research has been 

conducted to compare the results of fracture of these 

restoration designs, the reported results have been found 

to be highly varied since of the variation in the materials, 

loading protocol and study methods used.15 Moreover, in 

vitro conditions might not be suitable to represent the 

complicated biomechanical and biological scenario of 

the oral cavity. 

Although laboratory research can give useful 

information on mechanical performance, clinical 

performance depends on a variety of patient-related and 

functional parameters which cannot be completely 

recreated in the laboratory.16 The retrospective clinical 

studies permit assessing the performance of restorations 

in real-life situations, including functional loading, 

aging, and biological variability.17 Existing clinical 

findings on a comparison of the post-endodontic 

restoration design designs remain scarce especially 

when it comes to the premolars.18 There remain 

numerous existing studies, but most of them pay major 

attention to the anterior teeth or molars, and the 

information about premolars, with their specific 

anatomical and biomechanical features, is also lacking. 

What is more, combined clinical measurements of 

fracture incidence, fracture-free life and predictive risk 

measures remain sparse in one cohort. 

 

Objectives of the study 

1. To evaluate and compare the fracture-free longevity 

of endodontically treated premolars restored using 

different post-endodontic restoration designs. 

2. To assess the association between post-endodontic 

restoration design and fracture occurrence in 

endodontically treated premolars under routine 

clinical conditions. 

 

MATERIALS AND METHODS 

2.1 Study Design and Setting 

It was observational cohort research that was developed 

on a retrospective basis and was carried out in a tertiary 

care dental teaching hospital. Clinical records and 

radiographic information of patients who had received 

endodontic treatment then definitive post-endodontic 

restoration of premolars were archived. The study 

assessed the results of fractures through regular clinical 

practices with no treatment intervention. 

 

2.2 Study Duration and Record Retrieval 

Clinical records of which there was at least twelve 

months follow-up recorded after placement of definitive 

post-endodontic restorations were included. This 

provided sufficient time of observation in order to 

evaluate the outcomes of the fractures and restoration 

performance. The screening of records was done to 

ensure that clinical notes, radiographs, and follow-up 

documents on fracture events were complete. 

 

2.3 Sample Selection Criteria 

The sample of the study included predetermined criteria 

eligibility of endodontically treated premolars. The teeth 

were viewed as separate units of the study. The sample 

size was limited to patients whose clinical and 

radiographic records were complete and had follow-up 

records. The teeth with uncertain diagnostic results or 

fractures that had not been properly documented were 

excluded to ensure the information was true. 

 

2.3.1 Inclusion Criteria 

Patient records that were aged eighteen and above were 

included. Maxillary or mandibular premolars were 

selected only after undergoing a successful root canal 

treatment and finally, post-endodontic restoration was 

carried out. To have teeth with intact roots during the 

restoration placement, teeth were required. The clinical 

and radiographic assessment had to be documented 

within a minimum of twelve months after follow-up. 

 

2.3.2 Exclusion Criteria 

Cases of teeth whose cracks were already present or 

there were vertical root fractures and where the structure 

had already been lost before endodontic treatment were 

excluded. The histories of dental trauma, parafunctional 
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habits, or tooth usage as a prosthetic abutment were 

excluded. Incomplete treatment records, provisional 

restorations and fracture documentation that could not 

be established were absent. 

 

2.4 Grouping Based on Post-Endodontic Restoration 

Design 

Post-endodontic restoration design was recorded and 

divided into groupings based on the eligibility of the 

teeth. These were direct composite restorations with no 

posts, fiber-post core restorations, full-cast restorations, 

and endocrown restorations. Assigning groups was 

strictly conducted on the basis of clinical records and 

investigator influence was eliminated. 

 

2.5 Data Collection Procedure 

The process of data extraction was done using a 

standardized data collection form. Variables that were 

recorded were age of the patients, sex, tooth position, 

restoration design, coronal coverage, and follow-up 

period, fracture, and fracture pattern, and the time to 

fracture. Prudent data extraction was done in such a way 

that consistency and accuracy of data recorded is 

guaranteed. 

 

2.6 Outcome Measures 

The main measures of restoration performance were 

clinical fracture outcomes. The results were evaluated on 

the basis of the clinical findings in the documents with 

radiographic evidence. The fracture time was captured 

and compared by using descriptive and comparative 

statistics. Outcome events were only taken into account 

as confirmed fractures treated clinically. 

 

2.6.1 Primary Outcome: Fracture Incidence 

Incidences of fractures were determined as coronal or 

root fracture after definitive post endodontic restoration. 

The clinical documentation and radiographic 

confirmation of fracture events were performed. Teeth 

that have not been reported to have a fracture in the 

follow-up period were considered non-fractured. 

 

2.7 Statistical Analysis 

Statistical software was used to analyse the data. The 

parameters used to summarize continuous variable were 

an average and standard deviation and the parameters 

used to summarize categorical variables were frequency 

and percentage. Mean time to fracture was calculated 

only for teeth that experienced fracture during the 

follow-up period. Independent samples t-test was used 

to compare the mean time to fracture of post-retained 

and non-post-retained restorations. Correlation analysis 

was used to evaluate the relationship between the 

restoration design and the fracture occurrence. 

Correlation analysis was done by numerically coding 

restoration design according to the increasing 

biomechanical reinforcement. Binary logistic regression 

was used to test the relationship between restoration 

design and fracture occurrence. The set statistical 

significance was p < 0.05. The mean time of fracture was 

estimated in relation to the teeth that fractured within the 

follow-up period only. 

 

RESULTS 

3.1 Demographic and Clinical Characteristics of the 

Sample 

The demographic and clinical characteristics of the 

sample used in the study remain summarized in table 1. 

The average age of the clients was 42.6 +- 9.8 years. The 

male patients were 56.7 percent (n=68) and the female 

patients were 43.3 percent (n=52). A majority of the 

teeth included (60.0% n = 72) were the maxillary 

premolars and 40.0% (n = 48) were the mandibular 

premolars. The average time of following was 24.3 +- 

8.5 months. In 55.0 percent (n = 66), there was coronal 

coverage and in 45.0 percent (n = 54), there was none. A 

total of 26.7% (n = 32) of teeth were fractured and 73.3% 

(n = 88) were not fractured. 

 

Table 1. Demographic and Clinical Characteristics of the Study Sample (n = 120) 

Variable Category / Value Frequency (n) Percentage (%) 

Age (years) Mean ± SD 42.6 ± 9.8 100.0 

Sex 
Male 68 56.7 

Female 52 43.3 

Tooth location 
Maxillary premolars 72 60.0 

Mandibular premolars 48 40.0 

Follow-up duration (months) Mean ± SD 24.3 ± 8.5 100.0 

Coronal coverage 
Present 66 55.0 

Absent 54 45.0 

Fracture status 
Fractured 32 26.7 

Non-fractured 88 73.3 
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Figure 1. Distribution of Demographic and Clinical Characteristics of the Study Sample 

 

Figure 1 shows the distribution of the demographic and 

clinical variables of the study population by the 

frequencies and percentages. The representation of male 

patients was a bit higher than that of female ones. There 

was greater inclusion of maxillary premolars as 

compared to mandibular premolars. The coronal 

coverage was found in more teeth than the uncovered 

ones. The sample was mainly non-fractured teeth with a 

reduced percentage having fractures at follow-up. The 

values of mean and standard deviation remain provided 

to recapitulate the continuous variables which would 

give a general picture of the sample characteristics being 

studied in the research. 

 

3.2 Distribution of Post-Endodontic Restoration 

Designs 

The designs of post-endodontic restorations used in the 

study remain given in Table 2. The highest percentage 

was 38.3 (n = 46), which was constituted by fiber post-

supported composite core restorations. The sample size 

of direct composite restorations without posts was 

23.3% (n = 28). The prevalence of cast metal post-and-

core restorations was 21.7% (n = 26) versus 16.7% (n = 

20) of the full-coverage or endocrowns restorations. The 

total number of endodontically treated premolars 

analyzed was 120, which demonstrated the diversity of 

the types of approaches used in the everyday clinical 

practice. 

 

Table 2. Distribution of Post-Endodontic Restoration Designs 

Restoration Design Frequency (n) Percentage (%) 

Direct composite (no post) 28 23.3 

Fiber post + composite core 46 38.3 

Cast metal post and core 26 21.7 

Full-coverage / endocrown 20 16.7 

Total 120 100.0 

 

 
Figure 2. Distribution of Post-Endodontic Restoration Designs in the Study Sample

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
ejprd.org - Published by Dennis Barber Journals. Copyright ©2025 by Dennis Barber Ltd. All rights reserved.

 

0 20 40 60 80 100 120

Mean ± SD

Male

Female

Maxillary premolars

Mandibular premolars

Mean ± SD

Present

Absent

Fractured

Non-fractured

Percentage (%) Frequency (n)

0 20 40 60 80 100 120 140

Direct composite (no post)

Fiber post + composite core

Cast metal post and core

Full-coverage / endocrown

Total

Percentage (%) Frequency (n)



/ 
EJPRD                                                          P101 

   

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
ejprd.org - Published by Dennis Barber Journals. Copyright ©2025 by Dennis Barber Ltd. All rights reserved. 

European Journal of Prosthodontics and Restorative Dentistry  (2026) 34,(1) 97–105 

 

 

Figure 2 illustrates the frequency and percentage of the 

post-endodontic restoration design among the premolars 

that were included. The best proportion of cases was 

exhibited by fiber post-supported composite core 

restorations, which remain the most commonly used 

ones in clinical practice. The moderately represented 

were direct composite restorations without posts and 

post and core restorations cast in cast metals. The lowest 

percentage in the sample was the full-coverage or 

endocrown restorations. The entire bar stands to denote 

the total population of study and it makes sure that all 

the eligible teeth have been included. This graphical 

illustration indicates the difference in the restorative 

options taken on endodontically treated premolars in the 

study group. 

 

 

3.3 Mean Time to Fracture Across Restoration 

Groups 

Table 3 summarizes the mean time to fracture among 

fractured teeth only according to post-endodontic 

restoration design. Direct composite restorations 

without posts demonstrated the shortest mean time to 

fracture (14.2 ± 6.1 months) among 11 fractured teeth. 

Fiber post–supported composite core restorations 

showed the longest fracture-free duration, with a mean 

time to fracture of 28.5 ± 7.4 months in 6 fractured cases. 

Cast metal post-and-core restorations exhibited a mean 

fracture time of 17.6 ± 5.9 months across 10 fractured 

teeth. Full-coverage or endocrown restorations 

demonstrated an intermediate mean time to fracture of 

22.4 ± 6.8 months in 5 cases. Overall, the mean time to 

fracture for all 32 fractured teeth was 19.8 ± 7.6 months, 

indicating variation in fracture-free longevity among 

restoration designs. 

 

Table 3. Mean and Standard Deviation of Time to Fracture Among Fractured Teeth by Restoration Design 

Restoration Design FracturedofNumber

Teeth (n) 

Mean Time to Fracture 

(months) 

Standard Deviation 

Direct composite (no 

post) 

11 14.2 6.1 

Fiber post + composite 

core 

6 28.5 7.4 

Cast metal post and 

core 

10 17.6 5.9 

Full- /coverage

endocrown 

5 22.4 6.8 

Overall 32 19.8 7.6 

 

 
Figure 3. Comparison of Restoration Designs Based on Mean Time to Fracture and Distribution of Teeth 

 

The comparison of the post endodontic restoration 

designs relative to the number of treated teeth, the mean 

time to fracture and the standard deviation is shown in 

Figure 3. The study of fiber type, which is post-

supported composite core restorations showed the 

longest mean measurement of time to fracture which 

implies long fracture-free performance. Less mean 

fracture times were seen in direct composite restorations 

with no posts and cast metal post-and-core restorations. 

The intermediate values were found in full-coverage or 

endocrown restorations. The total column shows the 

aggregate data of all the restoration designs. This 

graphical analysis has shown variations in the patterns 

of fracture-free lifespan and distribution in restorative 

methods applied on endodontically treated premolars. 

 

3.4 Comparison of Mean Time to Fracture 

Table 4 presents the comparison of mean time to fracture 

postbetween - nonandretained -post-retained 

Postteeth.fracturedamongrestorations -retained 

0 5 10 15 20 25 30 35

Direct composite (no post)

Fiber post + composite core

Cast metal post and core

Full-coverage / endocrown

Overall

Standard Deviation Mean Time to Fracture (months)

Number of Fractured Teeth (n)
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restorations, including fiber post–supported and cast 

metal post-and-core restorations, demonstrated a longer 

mean time to fracture of 22.1 ± 7.2 months across 16 

fractured teeth. In contrast, non-post-retained 

restorations, comprising direct composite and 

endocrown restorations, showed a shorter mean fracture 

time of 15.9 ± 6.3 months in 16 fractured cases. The 

independent samples t-test revealed a statistically 

significant difference between the two restoration 

categories (t = 2.41, p = 0.022). These findings indicate 

that incorporation of post-retained restorative designs 

was associated with prolonged fracture-free longevity 

compared with restorations placed without posts. 

 

Table 4. Independent Samples t-Test Comparing Mean Time to Fracture Between Restoration Categories 

(Fractured Teeth Only) 

Restoration 

Category 

Number of 

Fractured Teeth 

(n) 

Mean Time to 

Fracture 

(months) 

Standard 

Deviation 

t-value p-value 

Post-retained 

restorations (fiber 

post + cast metal post) 

16 22.1 7.2 2.41 0.022 

Non-post-retained 

restorations (direct 

composite + 

endocrown) 

16 15.9 6.3 2.41 0.022 

 

 
Figure 4. Comparative Statistical Profile of Post-Retained and Non-Post-Retained Restorations 

 

A comparative analysis of the post-retained and non-

post-retained restorations is provided in Figure 4 in 

terms of the major statistical parameters. The post-

retained restorations had more number of treated teeth 

and mean time to fracture than the non-post-retained 

restorations. Variations in the standard deviation depict 

variations in the duration of fracture-free in the two 

populations. The t-value demonstrates the statistically 

significant difference in the mean fracture time, and the 

p-value demonstrates that the given comparison is 

significant. In general, the figure shows the high fracture 

free performance of post-retained restoration design. 

 

 

 

 

 

3.5 Association Between Restoration Design and 

Fracture Occurrence 

The correlation matrix in Table 5 shows a correlation 

between the design of the restoration and the fracture. 

The correlation between restoration design and fracture 

occurrence had a moderate negative correlation with a 

correlation coefficient of 0.41. This result suggests that 

restoration designs with a higher biomechanical 

reinforcement were linked with a reduced risk of 

fracture. All the diagonal values of 1.00 indicate perfect 

self-correlation of each variable, which proves the 

legitimacy of the matrix structure. The correlation that 

was observed was statistically significant (p = 0.001), 

indicating that there was a significant association of 

restoration configuration and fracture outcome in 

endodontically treated premolars. These findings 

endorse the role of restoration design in the fracture risk 

in clinical scenarios. 

 

  

0 5 10 15 20 25

Number of Fractured Teeth (n)

Mean Time to Fracture (months)

Standard Deviation

t-value

p-value

Non-post-retained restorations (direct composite + endocrown)

Post-retained restorations (fiber post + cast metal post)
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Table 5. Correlation Matrix Showing the Association Between Restoration Design and Fracture Occurrence 

Variable Restoration Design Fracture Occurrence 

Restoration Design 1.00 −0.41 

Fracture Occurrence −0.41 1.00 

p = 0.001 for the correlation between restoration design and fracture occurrence 

 

3.6 Predictive Influence of Restoration Design on 

Fracture Occurrence 

The findings of the binary logistic regression analysis 

that assessed the effect of post-endodontic restoration 

design on the fracture occurrence remain in Table 6. The 

direct composite restorations without posts showed a 

much higher tendency to fracture, chance ratio 3.12 and 

95% confidence interval, 1.18-8.25 ( p = 0.021). There 

was also a high risk of fracture in cast metal post-and-

core restorations (OR = 2.84; 95% CI: 1.06-7.59; p = 

0.037). Full-coverage or endocrown restorations were 

less and statistically not significant associated with the 

presence of fractures (OR = 1.62; p = 0.361). Fiber post-

supported composite restorations served as the reference 

category and demonstrated the lowest fracture risk. 

 

Table 6. Binary Logistic Regression Analysis for Fracture Occurrence 

Restoration Design Odds Ratio (OR) Lower 95% CI Upper 95% CI p-value 

Direct composite (no post) 3.12 1.18 8.25 0.021 

Cast metal post and core 2.84 1.06 7.59 0.037 

Full-coverage / endocrown 1.62 0.58 4.54 0.361 

Fiber post + composite core 1.00 1.00 1.00 1.000 

Model fit statistics: −2 Log Likelihood = 112.60; Cox & Snell R² = 0.18; Nagelkerke R² = 0.26; overall model p-

value = 0.001. 

 

DISCUSSION 

The study rated the role of post-endodontic restoration 

design on the effects of fracture of endodontically 

restored premolars. The major conclusions show that 

restoration design was critical in the fracture-free 

survival and fracture risk. The sample demographic and 

clinical features represented an adequate representation 

of both sex, location of tooth, and duration of follow-up 

which offers a balanced clinical background in 

interpretation (Table 1). The restorations that were used 

the most frequently (Table 2) and were the most effective 

with respect to fracture-free performance were fiber 

post-supported composite restorations. Table 3 

summarizes the mean time to fracture among fractured 

teeth only according to post-endodontic restoration 

design. Direct composite restorations without posts 

demonstrated the shortest mean time to fracture among 

11 fractured teeth. The cumulative result of the findings 

is an emphasis on restoration design as an effective 

clinical determinant of fractures. The difference in the 

meantime to fracture of the restoration groups is an 

indication of disparity in biomechanical behavior and 

stress distribution. Fiber post-supported composite 

restorations had the longest period of fracture-free, then 

full-coverage or endocrown restorations and direct 

composite restorations with no posts had the lowest 

period of fracture-free (Table 3). Historical difference 

between post retained and non-post incorporated 

restorations is also statistically significant which again 

supports the protective effect of post incorporation 

(Table 4). Analysis of correlation showed that 

restoration design and fracture occurrence had moderate 

negative relationship, which implied that the higher the 

biomechanical reinforcement, the lower the risk to 

develop a fracture (Table 5). Also, logistic regression 

analysis proved that restoration design was one of the 

important predictors of fracture occurrence, and direct 

composite and cast metal post-and-core restorations 

showed greater fracture risk than fiber post-supported 

restorations (Table 6). Such results indicate that 

restoration design has an effect on the timing and 

likelihood of fracture. 

The results of the current research remain in agreement 

with the recent clinical and experimental evidence. The 

findings of these studies support the superior fracture 

survival of post-endodontic reinforced restorations, 

which is arguably the main role of the design of the 

restoration in the present analysis.19 In vitro studies 

revealed superiority in the fracture survival of post-

endodontic reinforced restorations, and this finding is 

pertinent to supporting the high-risk of fracture in fiber 

post restorations.20 The biomechanical reinforcement of 

the design of the restoration is important in determining 

fracture resistance in endodontically treated prem 

Biomechanically, fiber posts have elastic moduli that 

remain closer to dentin, which enables the more evenly 

distributed stress and less stress concentration in the 

rootcore interface.21 This is probably the reason why the 

fracture-free period was so long and the risk of fracture 

was reduced in fiber post-supported restorations. 

Conversely, although cast metal post-and-core systems 

remain structurally retentive, they can be more stress 

concentrated meanwhile of their higher rigidity, which is 

why the risk of fracture is higher.22 Direct restorations 

that remain made using composite resin and no posts do 

not have internal reinforcement, and remain therefore 

more prone to fracture during functional loading. 

Clinically, as these findings would indicate, designs of 

restorations that involve biomechanical reinforcement 

ought to be given a first priority especially in pre molars 

that remain exposed to complex forces of 

occlusiveness.23 The findings allow considering a 

conservative but reinforcement-based restorative 

strategy that can balance between structural preservation 

and mechanical stability.  
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There remain a number of limitations that should be 

admitted. The retrospective design is based on nature on 

the accuracy and completeness of clinical records. There 

could not be complete standardization in variability of 

operator technique, occlusal schemes and restorative 

materials. The magnitude of occlusal loads and para-

functional habits were not measured. Also, the results of 

the fractures were obtained using clinical fracture events 

instead of the controlled mechanical testing. In spite of 

these limitations, the clinical environment in the real 

world improves the external validity and give valuable 

information on the routine restorative outcomes. The 

findings of the study reveal that the fiber post-supported 

composite restoration seems to have better fracture-free 

survival and lower fracture in endodontically treated 

premolars. Post-retained designs should also be 

considered by clinicians in the event of coronal tooth 

structure being compromised. Endocrown restorations 

or full-coverage restorations can be considered an option 

in a few cases. Postless direct composite restorations 

remain only to be used carefully especially in teeth that 

remain exposed to high functional loads. The choice of 

restoration design must put more emphasis on 

biomechanical compatibility to achieve better clinical 

outcomes in the long term.  

 

CONCLUSION 

The study offers valuable information in terms of the 

fracture outcome of endodontically-treated premolars in 

relation to the design of post-endodontic restoration. The 

results indicate that restoration design is a crucial factor 

that influences fracture-free life span and risk of 

fractures in the case of standard clinical practice. Fiber 

post-supported composite restorations were the best of 

the appraised restorative strategies since of longer 

fracture-free time and low possibility of fracture. These 

results demonstrate the biomechanical superiority of 

fiber posts with regard to obtaining desirable stress 

distribution patterns and strengthening structurally 

defective premolars. Conversely, un-posted direct 

composite restorations were found to have the shortest 

fracture-free survival, which implies that they remain 

weak to functional stresses in the absence of internal 

reinforcement. Endocrown or full-coverage restorations 

also displayed mediocre performances, and, thus, they 

can be used as substitutes in specific clinical cases when 

the structural quality of the cornea and the level of 

adhesive bonding remain favorable. Integration of 

biomechanical compatible restorative modalities seems 

to be necessary in reducing risk of fracture and 

increasing functional life span. Although the 

retrospective characteristic of the research has its own 

limitations, the application of real-life clinical evidence 

enhances the transferability of the research to practical 

practice. Prospective and long-term clinical studies 

should be conducted in the future to confirm these 

findings and also corrective choices that need to be made 

on endodontically treated premolars to be made. 
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