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Abstract: Class 11 dental caries involve decay of the proximal surfaces of premolars and molars. The
most commonly used direct restoration techniques are amalgam and composite restoration which is
directly performed onto the tooth to be restored. Teeth also can be restored using indirect techniques
in which restorations are fabricated outside of the mouth.The most common indirect restoration
techniques are cast metal and cast ceramic restorations. The aim of this study was to evaluate the
gender association of restorative techniques performed for class Il cavities in university hospital.
Data of the patients were retrieved from the dental records. Patients with class Il caries were
shortlisted, gender and restoration techniques were studied. Total study sample was 1182 cases. Data
was tabulated in excel and statistically analysed using the Chi Square test. In class Il caries,
amalgam restoration technique (79.7%) was the most commonly performed restoration technique
followed by composite restoration technique (17.6%) and cast restoration technique (2.6%). This
indicated that the most commonly performed technique was the direct restoration technique (97.4%)
followed by indirect restoration technique (2.6%) and there was no significant gender association
among the various types of fillings (P.0.05- chi square- statistically not significant). Within the
limitation of this study, in patients with class Il caries, the most commonly performed technique was
the amalgam restoration technique followed by composite and cast restoration technique and there
was no significant gender association among the restorations performed in this institutional study.

Keywords - Dental caries, amalgam, composite, cast restoration.

INTRODUCTION

Dental caries is a major oral health problem which is affecting 2.43 billion people (35.3% of the population)
worldwide(Vos et al. 2012). Class Il caries is the cavity on the proximal surfaces of premolars and molar- G.V.
Black's classification. Most commonly used restoration techniques for class 2 cavities include amalgam, composite
and cast restoration (inlay). Type of restoration for class Il cavity depends on the remaining amount of healthy tooth
structure and patients preference(Dablanca-Blanco et al. 2017). To evaluate the remaining dentine thickness which
plays a major role in the selection of restoration technique, cone-beam computed tomography can be
used(Ramanathan and Solete 2015). The efficiency of the diagnostic aids plays an important role in the planning of
the treatment. Bitewing radiograph plays an important role in the diagnosis of class Il caries(Janani, Palanivelu, and
Sandhya 2020).

Amalgam is a restorative material especially suitable for classes | and Il restorations in teeth that encounter heavy
chewing forces. The advantages of amalgam restorations include excellent load bearing properties, resistance to
wear, tolerance to a wide range of clinical placement conditions(Manhart, Garcia-Godoy, and Hickel 2002).
Amalgam restorations may also be known as the most widely and successfully used posterior restorative material till
today. Reason for its popularity lies in its ease of manipulation, relatively low cost, and long clinical service
life(Shashank, Ranga, and Chole 2010). However amalgam restorations may also cause changes in the intraoral
environment due to secondary caries, fracture, marginal breakdown(Martin et al. 2013)(Manhart et al. 2004) and
wear. It is also known to cause cytotoxicity, but the risk of side effects is low.
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Composite resins are being widely used these days for restoring posterior teeth due to advances in the material
aspect and adhesive resin technology(Behery et al. 2018). Restoring the peripheral seal especially in deep class Il
tooth preparations with the gingival margin extending on the root still remains a critical goal for adhesive
dentistry(Sawani et al. 2014). Flowable composite resins improve marginal seal and reduce micro leakage(M. P.
Kumar 2010). Disadvantages of composites include micro leakage, staining at the margins of the rectorations,
recurrent caries, post op sensitivity, and development of pulpal and periapical pathology(Al-Saleh et al.
2010)(Cohen et al. 1998). Composites have been imposed as restorative alternatives due to their improved esthetic
properties, improved adhesive capacity due to modern dentin adhesives and increased mechanical properties.
Shortcomings of composite have been associated with stress generation on the tooth interface, as a consequence of
shrinkage and tensile stress caused by occlusal loading. Polymerisation shrinkage proposes the problem of
debonding, to address this flowable composite have been proposed as a restorative option, due to their low elasticity
module(Hussainy et al. 2018). In case of deep cavities, remineralising agents are used as a liner to prevent post
operative sensitivity, damage to pulp, recurrent decay(Teja, Ramesh, and Priya 2018) and enhanced
remineralisation(Rajendran et al. 2019).

Inlay is indicated where high strength of cast restoration is required for the tooth. Inlay provides superior control of
contact and contours. The cast restoration withstands occlusal forces of mastication and distributes the forces
uniformly. It directs along the long axis of the tooth structure and thus it prevents tooth fracture . Inlay also
conserves the intact facial and lingual enamel surfaces, thus the health of the surrounding periodontium is
maintained and the gingiva attracts less plaque and thus prolongs the longevity of the restoration(Liu, Fok, and Li
2014).

Cast restorations yield compressive, tensile and shear strengths of alloys and ceramics. Casting technique and
material are capable of reproducing precise form and minute detail. Metal alloys contain one or more of their
component metals which is a noble or passivated metal providing a strong structure which is less susceptible to
corrosion. Cast restorations can be finished, polished or glazed outside the oral cavity(Clyde 1986). Cast restoration
being a cemented restoration, several inter phases will be created at the tooth- cement - casting junction and
necessitate extensive tooth involvement in the preparation. It also causes galvanic deterioration. The procedure of
this technique is lengthy requiring more than one visit with temporary coverage between visits. Some cast alloy and
ceramics have a very high abrasive resistance, much more than that of tooth enamel(Volland 1927). Several
researches lead to the increased advances in this field(Jose, P., and Subbaiyan 2020)(Nandakumar and Nasim
2018)(Noor, S Syed Shihaab, and Pradeep 2016)(Ramamoorthi, Nivedhitha, and Divyanand 2015)(24). Various
invitro and invivo researches had been done that led to this study(Siddique et al. 2019)(Ravinthar and Jayalakshmi
2018)(Manohar and Sharma 2018)(R, Rajakeerthi, and Ms 2019; D. Kumar and Delphine Priscilla Antony 2018).
The idea for this study stemmed from the current interest in our community.

Paral. Our team has rich experience in research and we have collaborated with numerous authors over various
topics in the past decade (Rajeshkumar et al. 2019; Gomathi et al. 2020; Panchal, Jeevanandan, and Subramanian
2019; Dua et al. 2019; Ramakrishnan, Dhanalakshmi, and Subramanian 2019; Ezhilarasan, Apoorva, and Ashok
Vardhan 2019; Duraisamy et al. 2019; Rajeshkumar et al. 2018; Varghese, Ramesh, and Veeraiyan 2019; Deogade,
Gupta, and Ariga 2018; Ezhilarasan 2018; Ezhilarasan, Sokal, and Najimi 2018; Samuel, Acharya, and Rao 2020;
Mehta et al. 2019; J et al. 2018; Sharma et al. 2019; Malli Sureshbabu et al. 2019; Rajendran et al. 2019;
Jeevanandan and Govindaraju 2018; Menon et al. 2018; Vishnu Prasad et al. 2018; Wahab et al. 2018; Prabakar et
al. 2018; Gheena and Ezhilarasan 2019)

The aim of this study was to evaluate the the gender association of restorative techniques performed for class Il
cavities in university hospital

MATERIALS AND METHODS

In this study a total of 1182 patients of all age groups and genders were considered. This study was conducted as a
university setting including predominantly South Indian population. The approval of this study was provided by the
institutional ethical board. This was a retrospective study in which the data of patients from June 2019 to April 2020
of all age groups and gender were collected from the dental records. All the cases were approved and verified by an
external reviewer and cross verification was done using a photographic method to eliminate the errors made while
recording. Inclusion criteria included the patients with class Il caries visiting the hospital for treatment. Exclusion
criteria included patients with other class caries visiting the hospital for treatment. Repeated and incomplete patients
data were also excluded from this study.

The independent variables of this study were name, age, and ethnicity. Dependent variables were gender, class 1l
caries and restoration procedure performed. Data obtained was tabulated in excel imported to SPSS by IBM
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software with variables defined. Analysis of this study was done using a statistical test Chi Square and the results
were interpreted.

RESULTS AND DISCUSSION

In this study the restoration for class Il cavity was done as follows, 79.7% amalgam restoration technique, 17.6%
composite restoration technique and 2.6% cast restoration technique(Figure 3). Therefore the most commonly
performed restoration technique in class Il caries was amalgam restoration technique. This indicated that the most
commonly performed restoration technique was direct restoration technique (97.4%) followed by indirect
restoration technique (2.6%) (Figure 1). Among all the techniques performed, 39.8% were amalgam MO, 38.7%
were amalgam DO, 1.1% were amalgam MOD, 8.4% were composite MO, 8.9% were composite DO, 0.25% were
amalgam MOD, 0.5% were metal inlay MO, 0.8% were metal inlay DO, 0.5% were ceramic inlay MO, 0.6% were
ceramic inlay DO and 0.08% were composite inlay DO. Therefore amalgam MO was the most commonly performed
restorative technique (Figure 5). The gender prevalence was almost equal in this study. Total number of males
(n=583) in this study was almost equal to females (n=599) (Figure 2, 4,6) (Chi square test; p value >0.05, not
significant).

Bar Chart

1,200
1,000
800
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Number of Patients
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200

Direct Restoration Indirect Restoration
Restoration Technique
Fig.1- Bar graph represents the frequency distribution of the different restoration techniques. The x-
axis represents the type of technique and the y-axis represents the number of patients. Bar graph

shows the prevalence of direct restoration technique (97.4%), followed by indirect restoration
technique (2.6%) in the spacing scale.
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Fig.2:Bar graph represents the association between gender and restoration technique. The x-axis
represents gender and y-axis represents the number of patients. The blue colour indicates direct
restoration technique and red colour indicates indirect restoration technique. Chi-square test was
done and association was statistically not significant. Pearson’s Chi Square value: 0.072, DF: 1, p value:
0.789(>0.05) hence statistically not significant, proving there is no association between gender and
restoration technique.
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Fig.3 - Bar graph shows the prevalence of amalgam,composite and cast restoration. The x-axis
represents different restorative materials and the y-axis represents the number of patients. Bar graph
shows the prevalence of amalgam restoration technique (79.7%) followed by composite restoration
technique (17.6%) and cast restoration technique (2.6%) in the spacing scale.
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Fig.4:Bar graph represents the prevalence of amalgam, composite and cast restoration technique
based on gender. The x-axis represents the gender and the y-axis represents the number of patients.
The blue colour indicates amalgam restoration, red colour indicates composite restoration technique
and green colour indicates cast restoration (inlay). No significant association between gender and the
type of restoration. Chi-square test was done and association was statistically not significant.
Pearson’s Chi Square value: 0.852, DF: 2, p value: 0.653(>0.05) hence statistically not significant,
proving there is no association between gender and restoration technique.
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Fig.5:shows the prevalence of various types of restoration procedures. The x-axis represents the
prevalence scale of amalgam(MO, DO, MOD), composite(MO, DO, MOD), metal inlay(MO, DO), ceramic
inlay(MO, DO) and composite inlay(DO) and y-axis represents the number of patients. Bar graph
shows the prevalence of amalgam M0(39.8%) in direct restoration technique and prevalence of metal
inlay DO (0.8%) in indirect restoration technique in the spacing scale.

Journal of Contemporary Issues in Business and Government | Vol 27, Issue 2, 2021 3440



Bharathi R et al/ Gender association of restorative techniques performed for class Il cavities in university
hospital.

Bar Chart

Restoration
Techniques

M Class 2 Amalgam MO
M Class 2 Amalgam DO
M Class 2 Amalgam MOD
M Class 2 LCR MO
Class 2 LCR DO
M Class 2 LCR MCOD
Class 2 Metal Inlay MO
M Class 2 Metal Inlay DO
W Class 2 Ceramic Inlay MO
M Class 2 Ceramic Inlay DO
Class 2 Compaosite Inlay DO

Number of Patients

nELmE

Female

Gender

Fig.6 Bar graph represents the prevalence of various types of restoration procedures based on
gender. The x-axis represents the prevalence scale of gender and y-axis represents the number of
patients. Different colours in the graph indicate various restoration techniques. Chi-square test was
done and association was statistically not significant. Pearson’s Chi Square value: 11.323, DF: 10, p
value: 0.333(>0.05) hence statistically not significant, proving there is no association between gender
and restorative procedures.

ASSOCIATION BETWEEN GENDER AND RESTORATIVE TECHNIQUES (DIRECT AND INDIRECT)

Value df Asymptotic Significance
(2-sided)
Pearson Chi-Square .072a 1 .789
Likelihood Ratio .072 1 .789
Linear-by-Linear .072 1 .789
Association
N of Valid Cases 1182
ASSOCIATION BETWEEN GENDER AND RESTORATIVE TECHNIQUES (AMALGAM, COMPOSITE AND
INLAY)
Value df Asymptotic Significance
(2-sided)
Pearson Chi-Square .852° 2 .653
Likelihood Ratio .853 2 .653
Linear-by-Linear .290 1 .590
Association
N of Valid Cases 1182
ASSOCIATION BETWEEN GENDER AND RESTORATIVE TECHNIQUES [AMALGAM (MO, DO, MOD),
COMPOSITE (MO, DO, MOD) AND INLAY (METAL, CERAMIC, COMPOSITE)]
Value df Asymptotic Significance
(2-sided)
Pearson Chi-Square 11.323 10 0.333
Likelihood Ratio 12.049 10 .282
Linear-by-Linear .024 1 .877
Association
N of Valid Cases 1182

Fig.7 shows the chi-square analysis test results. P value is greater than 0.05 and the association is
statistically not significant.
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In amalgam, class 1l amalgam MO restoration was the most commonly performed restoration procedure among all
other techniques. Amalgam is most preferred due to its moderate leakage, less incidence of recurrent decay, high
resistance to wear, lower cost and require single visit, but it is not used in some cases due its brittleness, subject to
chipping, allergic response, early sensitivity to hot and cold, non- esthetic. But it represented a 38% decline in its use
and it drops three to five percent each year(Hume 1989). Amalgam was used in 53.3% of the direct restorations of
posterior teeth(Smart 2002). This is in concordance with our study that amalgam is used in most of the posterior
restoration and most preferable in class Il restorations. Even with some of their disadvantages like non esthetic,
allergy etc, amalgam restoration is preferred due to its advantages. The percentage of amalgam restoration done in
females was 40.02% and males was 39.68% in this study and there was no association of gender in amalgam
restoration technique.

The prevalent restoration technique followed by amalgam in class Il cavity is composite restoration technique
(17.6%). Flowable composite liner is more effective in sealing the gingival cavosurface margins of class Il
preparation compared to other groups, so composite is preferred(Behery et al. 2018). Due to aesthetic properties and
good clinical service, composites have become the preferred material for direct posterior restoration(Burns, Barton,
and Chandler 1969). In accordance with the previous literature, most of them preferred composite restoration due to
its excellent aesthetic properties. Some denied it due to its decreased strength, recurrent decay, post operative
sensitivity. The percentage of composite restoration done in class Il caries in females were 9.48% and males were
8.21% in this study and there was no association of gender in composite restoration technique.

Cast restoration is the indirect restoration technique and 2.6% of the class Il restoration was done by cast restoration
technique. Best treatment for class Il caries occuring in between two teeth is inlay cast restoration. The inlay is
considered the best conservative restoration as it has the advantage of good compressive strength to withstand heavy
masticatory forces(Liu, Fok, and Li 2014). The percentage of inlay cast restoration done in females was 1.27% and
males was 1.35% in this study and there was no significant association of gender in inlay restoration technique.

The silver amalgam is the oldest restorative material with good compression strength but has the advantage of
restoration fracture if it is a large cavity(Letzel et al. 1989). The composite is a tooth coloured restorative material
but has the disadvantage of less strength, polymerisation shrinkage and hypersensitivity(Ruyter, Nilner, and Moller
1987). The cast restoration has high compressive and shear strength but has the disadvantage of extensive tooth
involvement, lengthy procedure, multiple visits and galvanic restoration. Yet amalgam restoration is preferred over
composite and cast restoration due to its major advantages of compressive strength, cost efficient, single visit
procedure and longevity with less Incidence of secondary caries in class Il posterior restoration. There was no
previous study that shows the gender prevalence in restoration techniques. In this study there was no significant
association of gender as the number of males were almost equal to the number of females in respective restorative
techniques.

Drawback of this study is that the sample size is small and inadequate. This study included only the samples from
some parts of south India. To ascertain the results of this study and to increase the significance level, sample size
should be increased and the geographic coverage should extend at least to the most parts of South India. Future
scope of this study is to conduct it as a multicentered study and increase the geographic limitation.

Our institution is passionate about high quality evidence based research and has excelled in various fields
((Vijayashree Priyadharsini 2019; Ezhilarasan, Apoorva, and Ashok Vardhan 2019; Ramesh et al. 2018; Mathew et
al. 2020; Sridharan et al. 2019; Pc, Marimuthu, and Devadoss 2018; Ramadurai et al. 2019)

CONCLUSION
Within the limitations of this study, the most commonly performed restoration for class Il was amalgam followed by
composites and cast restorations and there was no significant gender association among the restorations performed.
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