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ABSTRACT

Aim: This study analysed the frequently displaced class 2 restorations in the posterior teeth .
Materials and method: A total of 1568 patients who have undergone class 2 composite
restorations from June 2020- March 2021 were evaluated. Patient details like age, gender, teeth
no , surfaces involved , cause for replacement were included. The prevalence of frequently
displaced class 2 restorations was determined. The collected Data was analysed using SPSS .
Results: Of the 1568 patients that were analysed 44.25% were in the age group 3145 yrs .
There were 53% men and 47% women included in the study The majority of the displaced
restorations were class 2 mesio occlusal (MO) with 85% followed by 8.32% MOD and 5.81%
Disto- occlusal. Over 50% of the study population had dislodged upper molar restorations
followed by 28.93% lower molar restorations. The association between the type of restorations
and survival rate was found to be highly significant, p=0.001.

Conclusions: The present study reported a high incidence of displacement in the restoration in
the mesio occlusal surfaces, especially on the molars . The most common cause of dislodgement
was found to be fracture and secondary caries. This study demonstrated that a wide variation
of risk factors on the practice, patient, and tooth levels influences the survival of class II
restorations. To provide personalized dental care, it is important to identify and record potential
risk factors. Therefore, we recommend further clinical studies to include these patient risk
factors in data collection and analysis.
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Introduction

Direct restorations have a limited life span and the longevity depends on various factors.
Displacement or dislodgement of the direct restorations is a frequently seen incidence in clinical
practice(1) . The replacement of failed restorations due to secondary caries or dislodgement
constitutes a major part of all operative work in dental practice (2). However the replacement
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of the dislodged restoration or secondary caries leads to an increase in cavity size (3), more loss
of the tooth structure and eventually to the destruction requiring an endodontic intervention or
even extraction — a ‘death spiral’ (4). Therefore it is better to reduce the failure rate of
restorations than to increase the chances of destruction which is a vital part in dentistry (4,5).

Previous literature has reported a greater longevity of amalgam restorations than resin
composite . (6)As the restorations with resin composite require a more sensitive technique than
amalgam , it often leads to the accumulation of more plaque,which further leads to the
development of secondary caries (2,7). However ,there is very limited use of amalgam in
operative dentistry in recent times and in India and most of the world , the majority of the
restorations are done with composite rather than amalgam(8) . Certain other studies have shown
comparable longevity of both composite and amalgam with good skills in placing the
restorations . Literature and clinical studies published in the 1990’s showed poorer amalgam
and composite longevity compared with studies published recently(9) . This could be because
of the introduction of better materials and new methods of cavity preparation and not merely
the improved skills among dentists in hanfling composites(10) . Conventionally, Class II cavity
preparations are made with mechanical retention based on Black’s principles (11). After the
recent introduction of adhesive materials, there is more focus (10)on minimal intervention and
techniques to preserve tooth structure, such as saucer-shaped or box-shaped
preparations(11,12).

Previous studies have observed a shorter longevity in restorations that have a larger cavity but
however very little studies are there on the preparation techniques and its impact on the
longevity of the restoration (13). Multiple surface restorations have shown poorer longevity
comparatively (13). Although there are many studies done on the longevity of restorations,
very few had separate results for class II restorations. Therefore , there is still a need for long-
time studies on Class II composites placed in operative dentistry(14). More studies need to be
done giving more attention to material used preparation techniques, cavity size, and to patient-
related factors(14,15). The current study aimed to analyze the frequently displaced direct
posterior class II restorations.

Our team has extensive knowledge and research experience that has translate into high quality
publications(16—18)(19-27)(28-36).

Materials and method
Study designs
The current study was designed as a retrospective cross clinical study conducted among patients

who underwent class 2 composite restoration due to dislodgement .

Study setting
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This study was conducted in Saveetha Dental College and Hospitals, Chennai, India. Therefore
the availability of the data | is of patients from the same geographic location having similar
ethnicity. The digital case records of the patients who reported to the hospital were analysed
and studied . Ethical clearance was obtained from the scientific review board of the hospital.

Sampling:

A total of 1568 patients were reviewed . All the patients who have undergone class 2 composite
restorations from June 2020- March 2021 were evaluated. The records with Incomplete medical
documentation, replication of results in different time periods with improper clinical
photographs or diagnosis were excluded from the study. Simple random sampling method was
carried out. Cross verification was done by additional reviewers and by photographic
evaluation.

Data collection

Patient details like age, gender, teeth no , surfaces involved , cause for replacement were
included. The prevalence of frequently displaced class 2 restorations was determined. The
collected Data was described as frequency distribution and percentile.All obtained data were
tabulated into Microsoft excel documents.

Statistical analysis

The collected Data was described as frequency distribution and percentile. Statistical analysis
was performed using Statistical Package for the Social Sciences ,version 22(SPSS).Descriptive
analysis were based on quantitative variables and frequencies for categorical variables.A Chi
square test was applied to determine the significance between groups. p value< 0.05 was
considered to be statistically significant with a confidence interval of 95%.

Results

A total of 1568 patients were included in the present study among which 44.25% were in the
age group 31-45 yrs (Fig 1 ) . There were 53% men and 47% women included in the study (Fig
2). The majority of the displaced restorations were class 2 mesio occlusal (MO) with 85%
followed by 8.32% MOD and 5.81% Disto- occlusal ( Fig 3). Over 50% of the study population
had dislodged upper molar restorations followed by 28.93% lower molar restorations (Fig 4).
Conservative cavity design was the frequently used cavity preparation with 69% followed by
conventional with 20% and box preparation with 7.79%( Fig 5). 61% of the restorations had
more than 4 yrs of survival rate (Fig 6) . The most common cause for the displaced restorations
was fracture and secondary caries with 35.67% each followed by para functional habits with
28.67% ( Fig 7) . The association between cavity design and survival rate was done and 43.59%
of the conventional cavities had a survival rate of more than 4 years . The p value was 0.03
(p<0.05 ) which was statistically significant ( Fig 8). The association between the type of
restorations and survival rate was found to be highly significant , p= 0.001(Fig 9). The cause
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of dislodgement and age group was associated and p value was found to be 0.02 which was
statistically significantly ( Fig 10).

Discussion

In this present study , fracture of the restoration and Secondary caries was the most common
reason for displaced restorations . Secondary caries are the presence of lesions at the margins
of existing restoration (10). The presence or recurrence of secondary caries is most commonly
associated with the marginal areas of the restoration, and it has been stated in previous literature
that 80% to 90% of secondary caries can be found at the gingival margin such as in the case of
class 11(37,38) . The recurrence of these lesions is attributed to the accumulation of plaque and
especially in susceptible individuals who have and to the overall difficulty in cleaning it,
especially in the interproximal margin(39). Our study restorations were grouped by
patients(37).

This study showed that conservative cavity preparation has a higher recurrence of secondary
caries . In a previous literature , correlation between cavity preparation techniques like the
traditional Class II Saucer-shaped restorations and their survival rates was observed(40) . The
Impact of cavity design on the longevity of composite restorations was recorded. Traditional
class II preparations had a better longevity than saucer-shaped restorations(40,41).

A comparative study done previously observed that the majority of the patients choice of
restorative material was composite. In the previous study, resin-composite restorations failed
more than amalgam restorations. JOKSTAD et al in his study found the longevity of amalgam
restoration to be 12—14 yr compared to 7-8 yr for composite-resin restorations. More studies
observed better survival rate of amalgam restorations(42—44).

Studies conducted in the 1990’s on the longevity of dental restorations had similar results to
the present study . It was observed that secondary caries was the reason for replacement in 33—
65% of failed resin-composite restorations. Studies published later reported similar rates: 25%
, 38% , 52%, 58%, and 88%(45). The lack of standardized diagnostic criteria for marginal
failure could cause over-registration of secondary caries(46). The current study shows the
association of age and survival rate of restorations to be significant . Lower survival rates were
seen in the younger age group . Similar results were seen in the study conducted by Hawthorne
and Smales indicated that lower survival rates occurred when the restorations were placed in
patients younger than 20 yr of age compared with those 2140 yr of age(47,48) (47)) reported
that approximal lesions progress through the enamel more slowly in young adults than in
adolescents, and according to CARLOS & GITTELSOHN (47-49), caries-attack rates may
reach a peak from 2 to 4 yr following eruption. Longevity of dental restorations (50).

Resin composite was and still is after the minute use of amalgam, the dominant material of
choice for Class II restorations . For resin-composite restorations, secondary caries was the
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most common reason for replacement, and longevity was significantly greater in older patients
(46,50-55).Resin composites performed better with traditional Class II preparations than with
saucer-shaped restorations, and the risk of failure was higher in medium/deep cavities
compared with shallow cavities(56,57). Limitations of the present study are assessing the
shorter sample population, with no proper preoperative data. Future studies can assess using a
prospective standardized controlled trail.

Conclusion

The present study reported a high incidence of displacement in the restoration in the mesio
occlusal surfaces , especially on the molars . The most common cause of dislodgement was
found to be fracture and secondary caries. This study demonstrated that a wide variation of risk
factors on the practice, patient, and tooth levels influences the survival of class II restorations.
To provide personalized dental care, it is important to identify and record potential risk factors.
Therefore, we recommend further clinical studies to include these patient risk factors in data
collection and analysis.
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Fig 1 : Shows the distribution of the age group of patients with displaced restorations. The X
axis depicts the age group and Y axis as the percentage of patients with displaced restorations
. The majority of the patients were in the age group 31-45 yrs ( 44.25%)
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Fig 3 : Shows the distribution of the type of restoration . The X axis depicts the type of
restorations as Class 2 DO, Class 2 MO and MOD and Y axis as the percentage of patients with
displaced restorations . Most of the displaced restorations were class 2 MO with 85.87%.
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Fig 4 : Shows the distribution of the teeth affected . The X axis depicts the teeth as upper
premolars, upper molars , lower premolars and lower molars and Y axis as the percentage of
patients with displaced restorations . Most of the displaced restorations were seen in the molars
with upper molars 51.92% and lower molars 28.93%.
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Fig 5 : Shows the distribution of the cavity design. The X axis depicts the cavity design as
conventional, conservative, box preparation and slot preparation and Y axis as the percentage
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of patients with displaced restorations . Most of the displaced restorations were seen in the
conservative cavity design with 69%.
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Fig 6 : Shows the distribution of the survival rate of the restorations. The X axis depicts the
survival rate and Y axis as the percentage of patients with displaced restorations . 61% of the
restorations had a survival rate of more than 4 years and 39% had a survival rate of less than 4
years.
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Fig 7 : Shows the frequency of the cause of dislodgement . The X axis depicts the cause and
Y axis as the percentage of patients with displaced restorations . 35.67% were due to fractured
restorations, 35.67% due to secondary caries and 28.67% due to parafunctional habits.
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Fig 8: Bar graph showing the association between cavity design and survival rate of patients
with displaced restorations . X axis represents the cavity design and Y axis the percentage of
patients with displaced restorations . Blue represents less than 4 yrs and green represents more
than 4yrs . Conservative cavity design had a survival rate of more than 4 years. This was found
to be statistically significant. Pearson Chi square,p= 0.03(P<0.05,statistically significant).
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Fig 9: Bar graph showing the association between type of restorations and survival rate of
patients with displaced restorations . X axis represents the type of restorations and Y axis the
percentage of patients with displaced restorations . Blue represents less than 4 yrs and green
represents more than 4yrs . Class 2 MO had a survival rate of more than 4 years. This was
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found to be statistically significant. Pearson Chi square,p= 0.001(P<0.05,statistically
significant).
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Fig10 : Bar graph showing the association between cause of dislodgement and age group of
patients with displaced restorations . X axis represents the cause of dislodgement and Y axis
the percentage of patients with displaced restorations . Orange represents 15-30 yrs , yellow
represents 31-45 yrs and brown represents > 45 yrs . Fracture was the most common reason
for dislodgement among 31-45 yr olds . This was found to be statistically significant. Pearson
Chi square,p= 0.02(P<0.05,statistically significant).
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