Journal of Contemporary Issues in Business and Government Vol. 27, No. 2, 2021
https://cibg.org.au/
P-ISSN: 2204-1990; E-ISSN: 1323-6903
DOI: 10.47750/cibg.2021.27.02.323

Evaluating The Frequency Of Additive Retentive Features By Dental
Students During Tooth Preparation For Fixed Partial Dentures - An
Institution Based Retrospective Study

DR. HARINI SRI*, DR. NABEEL AHMED?, DR. L.KEERTHI SASANKA?®

'Saveetha Dental College ,Saveetha Institute of Medical and Technical Sciences (SIMATS),Saveetha
University

Chennai

2Senior lecturer,Department of Prosthodontics,Saveetha Dental College,Saveetha Institute of Medical and
Technical Sciences (SIMATS),Saveetha University,Chennai

®Senior lecturer,Department of Prosthodontics,Saveetha Dental College,Saveetha Institute of Medical and
Technical Sciences (SIMATS),Saveetha University,Chennai

*Corresponding Author:

Email :151909005.sdc@saveetha.com®, nabeeln.sdc@saveetha.com?, keerthis.sdc@saveetha.com®

Abstract: Aim:The aim of this study was to retrospectively evaluate the frequency of
additional retentive features used during tooth preparation for Fixed Partial Dentures by the
dental students and to determine preference of retentive features in each sextant.

Method:The data for this study was collected from June 2019 to March 2020 after taking
ethical clearance from the Institutional Review Committee. A total of 999 case records of the
patients who received fixed partial denture in a dental institution at Chennai was included. The
data regarding the tooth preparation was collected from the case record. SPSS 20 version was
used for statistical analysis. Chi-square test was applied to see association between the
retentive features and tooth location.

Result: The study reported that 30.7% of tooth preparation had proximal boxes; 14.8% had
grooves; 18.7% had occlusal offset and 35.7% did not incorporate any additional retentive
feature. Association between the retentive features and location of the tooth was found to be
statistically significant.

Conclusion:Most of the dental students did not prefer additional retentive features followed by
proximal box, grooves and occlusal offset. Association between the retentive features and
location of the tooth was found to be statistically significant with p value of 0.02. In sextant 1,
5 and 6 no additional retentive features were preferred. In sextant 2 and 4, proximal box was
highly preferred. In sextant 3, both proximal box and no additional retentive feature was
equally preferred.

Keywords: Additional retentive features; grooves; occlusal offset; proximal box

INTRODUCTION:

Fixed partial denture is a very common procedure practiced over ages for replacing the missing teeth. Teeth
require preparation to receive restorations, and these preparations must be planned and executed with maximum
attention (Smith, 2003). The removal of dental biological material should be based on fundamental principles
from which basic criteria can be developed to help in predicting the success of prosthodontics treatment.
Rosenstiel proposed biologic principles like conservation of tooth structure, avoidance of over contouring, supra
gingival margins, harmonious occlusion, protection against tooth fracture; mechanical factors that include
retention, resistance form deformation; esthetic factors like minimal display of metal, maximum thickness of
porcelain, sub gingival margins(Land and Fujimoto, 1995). Other basic principles by various authors include
conservation of tooth structure, retention, resistance form, structural durability, marginal integrity and
preservation of periodontium(Nallaswamy, 2017).

Longevity of the prosthesis is of paramount importance in fixed prosthodontics. The most mechanical failure of
fixed prosthodontic restorations occurs after several years of services(Schwartz et al., 1970)(Foster, 1990).
Walton et al. found that mechanical failure accounted for 69.5% of failures compared for 28.5% of failures due
to oral diseases(Walton, Gardner and Agar, 1986). Retention form has been regarded as one of the key
principles in dictating the success of crowns and fixed partial dentures(Potts, Shillingburg and Duncanson,
2004). It is defined as “the ability of preparation to prevent displacement of restoration in a direction opposite to
the path of insertion”. The factors such as magnitude of dislodging force; geometry of the tooth preparation;
taper; surface area; stress concentrations; type of preparation; roughness of the fitting surfaces of the restorations
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and materials being cemented must be considered in deciding whether retention is adequate for a given fixed
restoration(Garber and Goldstein, 1994). Retention involves primary and secondary type, in which primary
retention is obtained from a sleeve or a wedge preparation. Secondary retentive features involve pins, proximal
grooves, boxes and occlusal offset. Figure 1 depicts the additional retentive features.

A number of authors have attempted to determine resistance by subjecting restorations to oblique or lateral
forces(Maxwell, Blank and Pelleu, 1990). Proussaefs, Roudsari and Satterthwaite explained the effectiveness of
mesiodistal grooves, mesiodistal boxes and total occlusal convergence in enhancing resistance form (Roudsari
and Satterthwaite, 2011). Potts et al, Kishimoto et al, and Owen et al further emphasized the importance of the
placement of grooves to the resistance form of a tooth preparation (Potts, Shillingburg and Duncanson,
2004)(Kishimoto, Shillingburg and Duncanson, 1983)(Owen, 1986). Conditions where there is short walled
abutments or inadequate retention form, these modifications with auxiliary features may be beneficial. The
design of the occlusal surface of the preparation can also affect the retention form of a crown preparation.
Zuckerman has shown by using a mathematical model that the placement of inclined planes on the occlusal
surface of a crown preparation rather than a flat surface can increase the resistance form (Zuckerman, 1988).
The same can be achieved by the placement of an occlusal isthmus. The findings of different authors regarding
enhancement of retention by provision of retentive features are at variance. The aim of this study was to
evaluate the frequency of use of additional retentive features like proximal box, grooves and occlusal offset
during tooth preparation for fixed dental prosthesis among dental students and to determine the preference of
retentive features in each sextant. Our team has rich experience in research and we have collaborated with
numerous authors over various topics in the past decade (Deogade, Gupta and Ariga, 2018; Ezhilarasan, 2018;
Ezhilarasan, Sokal and Najimi, 2018; Jeevanandan and Govindaraju, 2018; J et al., 2018; Menon et al., 2018;
Prabakar et al., 2018; Rajeshkumar et al., 2018, 2019; Vishnu Prasad et al., 2018; Wahab et al., 2018; Dua et al.,
2019; Duraisamy et al., 2019; Ezhilarasan, Apoorva and Ashok Vardhan, 2019; Gheena and Ezhilarasan, 2019;
Malli Sureshbabu et al., 2019; Mehta et al., 2019; Panchal, Jeevanandan and Subramanian, 2019; Rajendran et
al., 2019; Ramakrishnan, Dhanalakshmi and Subramanian, 2019; Sharma et al., 2019; Varghese, Ramesh and
Veeraiyan, 2019; Gomathi et al., 2020; Samuel, Acharya and Rao, 2020)

MATERIALS AND METHOD:MATERIALS AND METHODS:

Study setting:

The present retrospective study was conducted by reviewing patient records from June 2019 to March 2020, in
the Department of Prosthodontics, in a dental school in Chennai. The data was examined by 2 examiners.

Study population:

Study population included case records of patients who underwent Fixed partial denture treatment in the
Department of Prosthodontics, in a dental school in Chennai during the month of June 2019 to March 2020. .
Ethical approval:

Ethical approval was obtained from the Institutional Review Board (IRB) of the University to use the data from
case records(SDC/SIHEC/2020/DIASDATA/0619-0320). Informed consent was obtained from the patient at the
time of oral examination. Case sheets with informed consent were included in the study.

Sampling:

Patients between the age group 18-80 years who have undergone Fixed partial denture treatment, were included
in the study and their case records were retrieved. Case records of 962 patients were collected and the missing
entries were omitted. So a total of 806 case records were obtained. The degree of taper, occlusal convergence
and parallelism preferred during tooth preparation was analysed. The additional retentive features like proximal
box, grooves and occlusal offset if used was noted down in relation to each sextant. Photographic verification
was done to cross verify the collected data.

Inclusion and exclusion criteria:

Abutments that were ideal and endodontically treated were included in the study. Periodontally compromised
abutments and those with severe loss of tooth structure were excluded in the study.

Statistical analysis:

The frequency and percent of additional retentive features used during tooth preparation was evaluated. Analysis
was done using Statistical Package for Social Sciences (SPSS) version 23.0. Independent variables are age and
time whereas dependent variables were additional retentive features. Statistical tests like chi-square association
were used to determine the association for sextant . P values <0.05 were considered significant.

RESULTS:

When evaluating the data, it was found that 30.7% (n=307) of tooth preparation had proximal boxes
incorporated in it; 14.8% (n=148) had grooves; 18.7% (n=187) had occlusal offset and 35.7% (n=357) of the
tooth preparations did not incorporate any additional retentive feature (figure 2). Association between the
retentive features and location of the tooth was done using Chi Square test with p value = 0.02, and was found
to be statistically significant. In sextant 1, dental students preferred the proximal box with 34.6% (n=36). In
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sextant 2, 42.1% (n=149) of tooth preparation, no additional retentive feature was used. In sextant 3, proximal
box and no additional feature was preferred with 33.1% (n=42). In sextant 4, dental students did not prefer any
retentive feature with 29.9% (n=40). In sextant 5 and 6, proximal box was highly preferred with 35.4% (n=52)
and 36.8% (n=49) respectively (figure 3).

DISCUSSION:

Previously our team has conducted numerous original studies over the past 5 years (Ariga et al., 2018)(Jyothi et
al., 2017)(Duraisamy et al., 2019)(Selvan and Ganapathy, 2016)(Ganapathy, Kannan and Venugopalan,
2017)(Subasree, Murthykumar and Dhanraj, 2016)(Jain, Ranganathan and Ganapathy, 2017)(Vijayalakshmi and
Ganapathy, 2016)(Ashok and Suvitha, 2016)(Ganapathy, 2016)(Ashok et al., 2014)(Basha, Ganapathy and
Venugopalan, 2018)(Kannan and Venugopalan, 2018)(Ajay et al., 2017)(Venugopalan et al., 2014). The idea for
this study stemmed from the current interest in our community Tooth preparation is an art, which is based on
fundamental principles for a predictable success of the prosthesis. In-depth knowledge and an understanding of
the various criteria is a prerequisite to the development of optimum tooth preparation (Jayna et al., 2015). The
present study evaluated the frequency of use of additional retentive features during tooth preparation for FPD by
dental students. This study demonstrated that most of the students did not prefer additional retentive features
like box, grooves and occlusal offset during their tooth preparation. Many articles suggest that in a clinical
situation, where crown height is adequate TOC can be more than 20°. However, in situations where crown
height is inadequate TOC <20° should be planned, with some auxiliary retentive features in preparation or on
the internal surface of the crown. The findings in this study agree with the work conducted by Proussaefs et al,
who reported that placing auxiliary retentive features like grooves and boxes were not effective at increasing
resistance form for a short tooth preparation with 20° TOC. Perhaps, they would have been effective if they had
been placed with less TOC(Proussaefs et al., 2004). Teteruck and Mumford investigated the degree of
adaptation with different crown modifications. It was consistently found that along grooves and interproximal
boxes there was an increased gap or loss of adaptation between the die and the crown(Teteruck and Mumford,
1966). Among the retentive features, proximal box was preferred over grooves and occlusal offset. Sangwan et
al proposed that two interproximal boxes significantly increased the resistance form. However, two
interproximal grooves did not increase the resistance form (Sangwan et al., 2016). The interproximal boxes
increase the resistance form by preventing rotation of the restoration and increasing the surface area of the
preparation. The boxes should be placed within a sound bulk of tooth tissue or core without any weak
surrounding areas which are liable to fracture (Blair, Wassell and Steele, 2002). Reisbick and Shillingburg also
concluded that resistance value increases significantly with the addition of boxes in the preparation (Reisbick
and Shillingburg, 1975).

Tooth location is a critical factor in achieving adequate resistance form in preparation taper (Parker et al., 1991).
It was found that association of use of additional retentive feature and location of tooth was statistically
significant. In sextant wise examination, it was observed that students highly preferred proximal boxes or did
not incorporate any additional feature. Many studies suggest that a definitive tooth preparation with proper taper
and parallel walls provide a good retention. The resistance form could have been improved with other factors
like use of computer-aided design-computer-aided manufacturing (CAD-CAM) technology instead of lost wax
technique used in the present study for crown fabrication. CAD-CAM technology would have improved the
internal adaptation and fit of the crowns and would have resulted in improved force values.

This study is limited to the following factors that include the tooth preparation for both all metal and metal
ceramic restorations. Other madifications like height and total occlusal convergence could have been taken into
consideration.The retentive feature for vital and non vital abutments could have been evaluated. This study
provides a brief knowledge about clinical use of additional retentive features among dental students.Our
institution is passionate about high quality evidence based research and has excelled in various fields ((Pc,
Marimuthu and Devadoss, 2018; Ramesh et al., 2018; Ezhilarasan, Apoorva and Ashok Vardhan, 2019;
Ramadurai et al., 2019; Sridharan et al., 2019; Vijayashree Priyadharsini, 2019; Mathew et al., 2020)

CONCLUSION:

Within the limitations of the study, it was observed that most of the tooth preparations done by the dental
students did not incorporate any additional retentive feature. Among the auxiliary retentive features, proximal
box was highly preferred over the occlusal offset and grooves. Association between the retentive features and
location of the tooth was found to be statistically significant. It was observed that in sextant 1, 5 and 6 no
additional retentive features were preferred. In sextant 2 and 4, proximal box was highly preferred. In sextant 3,
both proximal box and no additional retentive feature was equally preferred.
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FIGURES:

Fig.1 : Additional retentive features. (A) Occlusal offset (B) Proximal groove (C) Proximal box
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Fig.2 : Frequency distribution of additive retentive features. X axis represents retentive features and
Y axis represents the number of FPD. 30.7% (n=307) of tooth preparation had proximal boxes (blue)
incorporated in it; 14.8% (n=148) had grooves (green); 18.7% (n=187) had occlusal offset (brown)
and 35.7% (n=357) of the tooth preparations did not incorporate any additional retentive feature

(purple).
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Bar Chart
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Fig.3 : Association of additional retentive features and different sextants. X axis represents sextant
and Y axis represents number of FPD. Association was determined using Chi Square test with p value
= 0.02 (p value <0.05) was found to be statistically significant. In sextant 1, 5, 6, proximal box was
highly preferred. In sextant 2 and sextant 4, had no additional retentive features. In sextant 3,
proximal box and no additional feature was preferred.

LIST OF FIGURE LEGENDS:

Figure 1 : Additional retentive features. (A) Occlusal offset (B) Proximal groove (C) Proximal box

Figure 2: Frequency distribution of additive retentive features. X axis represents retentive features and Y axis
represents the number of FPD. 30.7% (n=307) of tooth preparation had proximal boxes (blue) incorporated in it;
14.8% (n=148) had grooves (green); 18.7% (n=187) had occlusal offset (brown) and 35.7% (n=357) of the tooth
preparations did not incorporate any additional retentive feature (purple).

Figure 3 : Association of additional retentive features and different sextants. X axis represents sextant and Y axis
represents number of FPD. Association was determined using Chi Square test with p value = 0.02 (p value <0.05),
and was found to be statistically significant. In sextant 1, 5, 6, proximal box was highly preferred. In sextant 2 and
sextant 4, had no additional retentive features. In sextant 3, proximal box and no additional feature was preferred.
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