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ABSTRACT

Dental restoration failure is one of the major problems faced in dentistry and|
results in further treatment requirements, dissatisfaction by the patients, and
increased costs. Therefore, a thorough knowledge of causes and consequences|
of restoration failure is necessary for designing effective preventive measures.
Objective: The present study aimed to determine the causes and consequences
leading to restoration failure and eventually develop prevention strategies.
Methodology: This cross-sectional study was conducted in a dental clinic
setting. Dental records of 100 middle-aged patients (25-50 years) from
restoration failure were used for the record review study. Standardized Dental
Record Extraction Form (SDREF) was used to extract the relevant clinical and
demographic data. Patient Satisfaction Questionnaire (PSQ) was used to assess|
the satisfaction levels of patients with their dental restorations. Descriptivel
statistics and logistic regression were used for data analysis to determine factors
associated with restoration failure.

Results: The study reveals that 62% of those restoration failures are due to poor|
oral hygiene, 22% to inadequate restoration design, and 16% due to material
failure. The logistic regression analysis demonstrated that a significant
association was found between restoration failure and poor oral hygiene

(OR=2.3, p<0.001). Results revealed that patient satisfaction was significantly
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lower among subjects experiencing restoration failures (mean: 2.9 vs. 4.1, p g
0.001).

Conclusion: This study emphasized the importance of accurate restoration
design, material, and the maintenance of acceptable oral hygiene standards in|
hindering restoration failure. The results will aid in developing evidence-based
strategies to enhance restoration success rates and improve the patients]
conditions.

Introduction:

In dental terminology, restorations are general procedures in restorative dentistry trying to repair
a damaged or decayed tooth to restore the function, integrity, and aesthetics of the tooth. Despite
advances in dental materials and techniques throughout the years, the restoration failure has
remained almost a perpetual clinical problem in every corner of the world. Every year millions of
restorations are placed, yet one-third will eventually fail for some reason or the other, either
biological or mechanical. Understanding the causes and consequences of restoration failure will
clearly enhance treatment and, consequently, improve the patient's quality of life(1). Another
study is on the causes and consequences of restoration failure and the possibilities of prevention.
Restoration of teeth using amalgam and composite is one of the most common procedures
undertaken to restore function and aesthetics to damaged teeth.The failure of restorations
remains a significant clinical challenge, despite advances in materials and techniques, whereby
such failure results in further treatment, higher cost, and pain to the patients. The primary causes
of restoration failure are multifactorial. Secondary or recurrent caries beneath or adjacent to
restorations is the most frequently reported cause, accounting for a substantial proportion of
failures and replacements(1).

Figurel: Restoration Failure

The marginal seal breaks down, which enables bacterial invasion and decay process. Mechanical
causes comprise fracture of the restoration or tooth, wear of the restorative substance, bad
adhesion or bonding, incorrect cavity preparation, and trauma from occlusal forces or chewing
tough foods(2). Degradation and failure of restorative materials over time are also influenced by
environmental elements inside the oral cavity including pH cycling, humidity, temperature
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changes, and bacterial action(3). Beyond the destruction of the restoration itself, failure to restore
has repercussions. If not treated quickly, failed restorations can result in increased tooth
sensitivity, additional decay, tooth structure deterioration, and eventually tooth loss(4).
Additionally, failure of a restoration calls for more operative actions including repair, refitting, or
whole replacement of the restoration. These treatments have their own hazards and expenses;
they can lessen the remaining tooth structure, therefore affecting long-term dental health(5).
Preventive measures center on knowing the causes of failure and maximizing medical procedures.
Important strategies include careful cavity preparation, choice of suitable restorative materials
according their physical and adhesive qualities, and making certain that correct bonding
procedures reduce microleakage and nanoleakage(6). Attaining best results depends on operator
ability as well as patientspecific treatment of oral environmental variables. Material science
advancements like antibacterial and remineralizing composites seek to improve restoration
longevity by fighting biodegradation and repeated caries. Moreover, in order to avoid restoration
failure(7), minimally invasive treatment of caries and accurate identification of residual lesions
are vital. Over 90% of failures in amalgam as well as composite restorations result from
secondary or recurring caries, the main reason of restoration failure. Microleakage, faulty
marginal adaptation, or insufficient bonding cause secondary caries to form at the edges of
restorations, so letting bacteria seep and hence accelerate decay under or nearby the
restoration(8). Fracture of the restoration or the tooth structure, wear and disintegration of
restorative materials, and adhesion or bonding interface failure among other important causes(9).
Failure of restorations is also brought on by mechanical causes like occlusal stress, incorrect
cavity preparation, and trauma. Endodontically treated teeth have shown to have greater failure
rates, perhaps because of their reduced structural integrity. Longevity is affected by the kind of
restorative material; for example, some research show composite restorations often have greater
success rates than amalgam or glass ionomer cements though this depends with clinical
setting(10). Furthermore, the lifespan of reconstruction threatens oral environmental factors such
as pH fluctuations, temperature fluctuations, humidity, and bacterial biofilms. The complex
interaction of these factors requires an entire approach to prevention and control (8). Difficulty
filling failures have significant clinical and patient-centered results. It can cause greater tooth
sensitivity, symptoms, food effects, development of carworms, and ultimately lead to
breakdowns or loss of the structure of the tooth if not treated. Repeated treatments can set a cycle
of motion of correction changes. This cycle eliminates more dental structures each time, and may
require more complicated procedures such as extraction and endodontic treatment. Therefore,
minimizing recovery errors is extremely important to maintain natural teeth and maintain oral
health (11). Repair failures may require more surgical procedures, such as repair, rejuvenation,
or even complete replacement, if the tooth is damaged and the patient's mortality and increased
treatment costs are damaged (9).

Literature review:

Demarco et al. (2015) undertook a systematic review of the long-term survival of anterior
composite restorations, examining 17 clinical trials with at least three years of follow-up. The
total failure rate across 1,821 restorations was 24.1%, with annual failure rates (AFRs) ranging
from 0 to 4.1%. The most common reason for failure was fracture of the tooth or restoration,
while failures related to aesthetic issues (such as color, anatomical form, and surface stain) were
more frequent in restorations placed for cosmetic reasons(12). Another systematic review by
Eltahlah (2020) highlighted that secondary caries remains the most common reason for
replacement of both amalgam and resin-based composite restorations. However, the review
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noted a decline in failure and replacement rates for resin-based composites, likely due to
improvements in material properties and clinical techniques. The review also found that more
than 15% of existing posterior amalgam and composite restorations required replacement at
initial examination, with a similar percentage needing replacement during observation
periods(13).

The management of failed restorations has evolved, with increasing emphasis on minimally
invasive approaches. A systematic review and meta-analysis by Opdam et al. (2022) compared
the risk of failure between repaired and replaced defective direct resin composite and amalgam
restorations in permanent teeth. The findings indicated no significant difference in failure risk
between the two approaches (RR: 1.21, 95% CI: 0.51-2.83), supporting the use of repair as a
viable alternative to full replacement, particularly in line with the principle of minimal
intervention dentistry(14). Eltahlah’s systematic review also found that repair rates for posterior
resin-based composite restorations were lower than replacement rates (3% versus 9%), and no
studies reported on repair of amalgam restorations. This suggests that while repair is increasingly
recognized, replacement remains the more common intervention, especially for certain materials
and cavity types(13). The literature indicates a shift in restorative practices over the past decades.
The use of amalgam has declined, particularly in developed countries, with resin-based
composites becoming more prevalent due to their improved properties and aesthetics. The Dental
Practice-Based Research Network (DPBRN) studies have shown that the majority of restorations
placed are replacements for failed restorations, rather than new placements, highlighting the
ongoing challenge of restoration longevity(13). Other studies have examined factors influencing
restoration failure, such as tooth location, cavity type, patient habits, and operator technique. For
example, the presence of a ferrule (a band of tooth structure) greater than 2 mm has been
associated with significantly lower failure rates in root-filled teeth restorations. Additionally,
advances in teaching and management have led to a greater proportion of dentists opting to
repair rather than replace failed restorations, reflecting a broader trend toward conservative
dentistry(15).

Methodology:

This cross-sectional study aimed to investigate the causes and consequences of dental restoration
failure. In this study, evaluated dental records of middle-aged patients(25-50 years) who
experienced restoration failure using convenience sampling technique.

Inclusion Criteria

Documented restoration failure

Complete dental records

Age 25-50 years

Exclusion Criteria

Incomplete or missing dental records

Restorations placed for cosmetic purposes only

Systemic diseases affecting oral health (e.g., diabetes, immunocompromised)

Ongoing orthodontic treatment

Data Collection Procedure: Researchers reviewed dental records of eligible patients to extract
relevant information. Patients who met the inclusion criteria were contacted and presented with
the study. Patients gave written informed consent before starting. Researchers applied the
Standardized Dental Record Extraction Form (SDREF) and Patient Satisfaction Questionnaire

(PSQ).
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Data collection tools: Relevant clinical data was extracted using Standardized Dental Record
Extraction Form (SDREF). Patient satisfaction was evaluated using Patient Satisfaction
Questionnaire (PSQ).

Data Analysis: data were analyzid using spss software. Descriptive statistics were used to assess
the demographics characteristics and Logistic regression analysis found variables linked to
restoration failure.

Outcome Measures:

Restoration failure rates
Causes of restoration failure (poor oral hygiene, inadequate design, material failure)
Patient satisfaction levels

Results:
Table 1: Demographics characteristics of study participants
Variables Frequency @ Percentage
Age group

= 25-35 years 40 40%

= 36-45 years 30 30%

= 46-50 years 30 30%
Gender

= Male 55 55%

= Female 45 45%

Table 2: Causes of Restoration Failure

Cause Frequency (n Percentage (%
Poor Oral Hygiene 62 62%
Infrequent Brushing 40 64.5%
Inadequate Flossing 35 56.5%

Poor Dietary Habits 28 45.2%
Irregular Dental Visits 45 72.6%
Inadequate Restoration Design 22 22%
Insufficient Tooth Preparation 10 45.5%
Incorrect Occlusal Adjustment 8 36.4%

Poor Restoration Shape/Contour 4 18.2%
Material Failure 16 16%

Fracture or Cracking 8 50%

Wear or Abrasion 4 25%

Material Degradation 4 25% |

Variable Odds Ratio (OR 95% CI P-value
Poor Oral Hygiene 2.3 1.8-3.1 1 <0.001

6106



Table 4: Patient Satisfaction Scores

Patients with Restoration Failure 2.9 0.8. <0.001
Patients without Restoration Failure 4.1 0.5
Discussion:

With an emphasis on finding possible methods for prevention, this research hoped to examine
the reasons and results of dental repair failure. The results of this study show how important
good restoration design, material choice, and oral hygiene habits are in avoiding dental
restoration failure.

Results show that 62% of restoration failures were caused by poor oral hygiene, 22% by
insufficient restoration design, and 16% by material failure. Logistic regression study revealed a
strong link between bad oral hygiene (OR=2.3, p<0.001) and failure to restore. Patients who had
repair failure had much worse patient satisfaction (mean score 2.9 vs 4.1, p<0.001). The findings
of this research support the theory that poor oral hygiene is a primary contributor of failure in
dental restoration. This lends credence to past studies associating oral hygiene practices with the
longevity of restorations. The statistics also show that insufficient restoration design and material
failure are significant causes of restoration failure; hence, great preparation and execution of
restoration projects are stressed (16, 17).

Implications:

Results from this study are very significant for dental practitioners as they highlight the need of
emphasizing oral hygiene practices to patients and ensuring that fills are made and set with
extreme precision to detail. The findings also suggest that more research is needed to design
more effective strategies to prevent repair failure and improve patient outcomes.

Limitations:

This study has a few drawbacks, including a rather little sample size and a focus on a certain
demographic: middleaged patients with stated failure of restoration. Additional study is needed
to confirm these findings and determine the general relevance of them to other groups.
Recommendations:

The results of this study show that top importance should be given by dental professionals to
patient education on oral hygiene practices as well as careful design and placement of specific
repairs. More research is needed to develop more effective ways of preventing restoration failure
and maximizing patient results.

Conclusion:

This study offers intelligent comments on the causes and effects of failed dental restoration. The
findings highlight the necessity of:

1. Material choice and correct repair design

2. Sound mouth care practices

Focusing on these components allows dental professionals to build evidence-based treatment
plans to improve recovery success rates and patient outcomes. The complex problems of
recovery failure depend on materials, manipulation insects, and patient-dependent variables.
Understanding these factors and their outcomes is important as the creation of effective
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precautions, the expansion of recovery lifespan, and the outcome of better patients, and recovery
dentistry.

Future direction:

Additional research might take into account:

1. Long-term effects of restorations

2. Influence of patient adherence on the outcome of restoration
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