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ABSTRACT
Aim: The aim of this study is analyze the confidence level of the students regarding the steps toward fabrication of fixed
partial dentures. Background: Fixed partial dentures are dental prosthesis that are listen, screwed, or mechanically attached or
securely retained to the natural teeth. Many fixed partial dentures (FPDs) have been used to replace missing teeth. Preparation
of the fixed partial denture varies with the preference and comfort level of the dentist. With each step toward fabrication
of fixed partial denture, there are certain challenges which are faced by the students. Materials and Methods: A survey
was constructed using 12 structured closed-ended questions and was distributed among the 3rd year, 4th year, and interns of
Saveetha Dental College. The students were asked regarding the confidence level regarding the steps in the fabrication of
FPDs. Results: A total of 43 females and 57 males were selected. Each question was rated with a scale of 0–10. A mean score
was obtained for each of the question. The mean score for each question was found to be >5. The highest scoring was for
the cementation of FPD, following that was it is the evaluating the marginal fit during metal try-in. Both of these procedures
were scored >8. The procedure that has gotten the least scoring in preservation of pulp was 6.0 and gingival attachment
scored 6.70. An average score of 6.45 was scored for protecting the adjacent teeth from iatrogenic damage. The remaining
procedures students score about 7. Conclusion: Overall confidence level of the students is above average; however, the
reinforcement should be done to ensure that the students will be confident in fabricating FPDs.
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INTRODUCTION
Dental curriculum is developed to improve the
knowledge, skills, attitude, and professional values
before beginning the career as a practicing dentist.[1]
Dental education is a 4-year curriculum which differs
from other professions. It is important for students
to develop fine motor skills which are as important
as knowledge gained in dental education. Students
are trained during the preclinical stage to develop
these skills. The dental pre-clinical techniques help
in developing these skills which require hand-to-eye
coordination and fine motor dexterity. The students
are trained using manikins which have synthetic
teeth and cheeks, these are to mimic a patients. This
provides a more realistic setting for learning and
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practise of clinical skills of students.[2-6] Pre-clinical
training is also ethical and extremely important for
patient safety. A good pre-clinical training helps
students for a smooth transition from a pre-clinical to
a clinical situation. This transitional stage is said to be
highly stressful, and this could be due to the difference
in environment, the need to apply their knowledge and
skills to real patient problems, and the need to adopt
various learning strategies as well as to meet the
performance expectations.
The loss of removal of one or more of the natural
teeth may result in disabilities in daily living
activities such as impaired eating, speaking, or social
embarrassment[7,8] Thus, the patient will need for a
prosthesis. This is determined by a sort of functional,
esthetic, physiological, and social impacts due to tooth
loss. This is where the role of a dentist is important
as to replace the missing teeth. There are various
treatment modalities to replace missing teeth. Most

Department of Prosthodontics, Saveetha Dental College, Saveetha University, Saveetha Institute of Medical and Technical
Science, Chennai, Tamil Nadu, India, 2Department of Prosthodontics, Saveetha Dental College, Saveetha University,
Saveetha Institute of Medical and Technical Science, Chennai, Tamil Nadu, India
1

*Corresponding author: Dr. Dhanraj Ganapathy, Department of Prosthodontics, Saveetha Dental College and Hospitals,
Saveetha Institute of Medical and Technical Science, 162, Poonamallee High Road, Chennai, Tamil Nadu, India.
Phone: +91-9841504523. E-mail: dhanrajmganapathy@yahoo.co.in
Received on: 19-12-2018; Revised on: 21-01-2019; Accepted on: 18-02-2019
Drug Invention Today | Vol 12 • Issue 6 • 2019

1157

Reshma Thirunavakarasu, et al.

often, patients will prefer to have a fixed option of a
prosthesis as it helps to restore the patients’ normal
function, speech, esthetics, as well as health. A fixed
prosthesis can be used to restore single or multiple
teeth. Fixed partial denture (FPD) is a type of fixed
prosthesis which uses the support of the adjacent teeth
for support.[7,9] It has been said that the patients tend
to have a greater need and desire for replacement of
missing tooth at the time of tooth loss.[7]
Students are taught to provide FPDs to patients when
no other fixed prosthesis options are available. Most
studied would not have any difficulty in the didactic
part of their education and they are quite familiar with
them ; however, the practical part of the dental course
which prepares the students to be able to treat patients
clinically is a new experience for most students.[10] It
has become an important part of the undergraduate
teaching program in most institutions, and students
are taught step by step regarding the steps toward
FPD fabrication, starting from tooth preparation until
cementation of the FPD. The level of awareness of
students regarding FPD should also be assessed.
Students should be well trained on each and every step
toward the fabrication of FPD. Hence, this study was
conducted to determine the level of confidence among
the dental students regarding FPD procedures.

MATERIALS AND METHODS
In this present study, 100 students were participated
from Saveetha Dental College. A 12-item selfadministrated, structured closed-ended questionnaire
was used to collect the data [Table 1]. The questions
Table 1: Questionnaire
No

Question

1
2

How confident are you tooth preparation?
How confident are you protecting the
enamel adjacent teeth from iatrogenic
damage ?
How confident are you protecting the
gingiva and adjuvant soft tissues ?
How confident are you in preserving the
pulp?
How confident are you protecting the
tongue during tooth preparation?
How confident are you in establishing a
finish line?
How confident are you in gingival
attachment?
How confident are you in impression
making of FPD?
How confident are you delivering a
provisional restoration?
How confident are you in evaluating
marginal fit during metal try‑in?
How confident are you in shade matching?
How confident are you in cementation of
FPD?

3
4
5
6
7
8
9
10
11
12
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Mean
score
7.14
6.45
7.00
6.00
7.50
7.20
6.70
7.70
7.60
8.45
6.14
8.81

were regarding step by step procedure toward FPD
fabrication, from tooth preparation until cementation.
Level of confidence was rated using a scale from 0 to
10; 0 being the least confident and 10 being the most
confident. The questionnaire was validated before
application and reliability were also assessed. The
final score was obtained using the average value of
each question.

RESULTS
A total of 100 dental students were included in the
study. The participants included 3rd year, final year,
and interns of Saveetha Dental College. A total of
43 females and 57 males were included. Each question
was rated with a scale of 0–10. A mean score was
obtained for each of the question. Chart 1 shows the
mean scores provided by the students for each of the
questions asked in the questionnaire.
In the present study, the mean score for each question
was found to be >5 which shows that all the participants
on this study have a confidence level above average. It
was found that the procedure which was found to have
the highest scoring was for the cementation of FPD.
Following that it is evaluating the marginal fit during
metal try-in. Both of these procedures were scored >8.
The procedure that has gotten the least scoring in
preservation of pulp. The average score for this
procedure was 6.00. Students had a low confidence
level in gingival attachment as well, 6.70. An average
score of 6.45 was scored for the students’ confidence
level in protecting the adjacent teeth from iatrogenic
damage. The remaining procedures students score
about 7.

DISCUSSION
This study was aimed to assess the confidence level
of students in their skills toward fabrication of FPD.
Students are taught the steps toward fixed partial
denture during the pre-clinical years. At this time, the
students are conducting these procedures on Typodont
Model which mimics an actual patient. However, once
the students enter the clinical years, they are exposed
to patients that vary in features. These features tend to
make it a bit difficult for the dentist to fabricate a fixed
partial denture.
Students often face difficulties in the preparation
on fixed partial dentures. There has been a study
conducted which assessed the difficulty which is
faced by the students in preparing a three-unit FPD
clinically and preclinically.[2] It was found that most
of the students considered themselves to have better
tooth preparations preclinically when compared to
performing tooth preparation on patients. As during
the preclinical years, the students are only subjected
Drug Invention Today | Vol 12 • Issue 6 • 2019
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Chart 1: Mean score distribution

to a Typodont Model. When handling a patient,
patient movement and his/her disturbance during
the procedure can cause difficulty for the dentist.
However, even though the students are subjected to
various types of patients, it was found in our study
that the students have a good confidence level in
tooth preparation. As the mean score was 7.14. Often,
tooth preparation is considered to be a difficult step
toward FPD fabrication as there are various steps into
obtaining a good tooth prep.
Pulp exposure is often a complication during
tooth preparation. It differs from patient to patient.
It is important to evaluate the abutment teeth
before proceeding with a fixed prosthesis. There
are prevalences of pulpal exposure during tooth
preparation. There has been an article which studied
the prevalence’s of pulpal exposure and was found that
central incisors accounted for the majority of pulpal
exposure (35.5%) in the maxilla, whereas canines
accounted for the majority of pulpal exposure (32.6%)
in the mandible.[1] In our study , it was found that the
students score their confidence level of 6 when asked
whether they were confidence in preventing pulp
exposure during tooth preparation. The students could
have had cases where the pulp was exposed during
tooth preparation or the students would have had to
conduct an intentional root canal treatment on the vital
abutment teeth. Thus, tooth preparation should be kept
to a minimum to avoid damage to the pulp, especially
in young patients[11,12] Davis et al.[13] suggested that
pulpal response to tooth preparation is a major concern
in fixed prosthodontics. This research has suggested
that 2 mm or more of remaining dentin is critical for
protecting pulp, following tooth preparation.[13] There
has been cases documented stating pulpal degeneration
occurs many years after tooth preparation especially
when it occurs on freshly sectioned dentinal tubules.
[14-16]
Before starting tooth preparation, the morphology
of the dental pulp chamber should be checked. The
pulp size should be evaluated radiographically.[16]
Drug Invention Today | Vol 12 • Issue 6 • 2019

Iatrogenic damage to an adjacent tooth is commonly
done by dentist. It is a very common error. Damage
to the proximal contacts during tooth preparation. It
is said that, even though the damaged contact areas
are reshaped and polished, the tooth is susceptible to
dental carries. Based on our study, an average score of
6.45 was scored. This shows the level of confidence
that the students have for protecting the adjacent teeth
during tooth preparation. During the pre-clinical years,
students are taught to ensure that the adjacent teeth are
protected and not damaged. There are a few ways to
prevent or minimize the damage to the adjacent teeth
during tooth preparation. A metal matrix can be placed
around the adjacent tooth for protection; however, this
method is not followed as it can perforate and cause
enamel damage. The most preferred method is to use
the proximal enamel of the tooth being prepared. The
contact areas are wider than at the cementoenamel
junction (CEJ). A thick tapered diamond can be
passed within the proximal contact area ,as this will
leave a slight lip or fin of enamel. This prevents any
excessive tooth reduction or undesirable angulation of
the instrument.[14]
Another iatrogenic damage is to the soft tissues. As the
tooth is surrounded with different soft tissue structures,
these are prone to damage as well. Soft tissues such
as tongue and cheek are also susceptible to damage
on tooth preparation. Students who participated in
this study have shown to have a high confidence level
toward protecting the soft tissues to be high. They are
confident that they can protect gingiva, soft tissues as
well as tongue from damage. Damage to the tongue can
be prevented by careful retraction with an aspiration
tip, mouth mirror, or flanged saliva ejector. The tongue
is often susceptible to damage, especially when the
tooth is being prepared on the lingual side; thus, care
should be taken when preparing mandibular molars.[14]
Impression making is an important step toward
producing the fixed prosthesis. It is to replicate or
1159
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reproduce the tooth that is prepared. It provides
information about the prepared teeth, surrounding
teeth, and associated soft tissues. D amage to the soft
tissues can occur is the impression material extends
subgingivally. Students have shown to have a high
confidence level of impression making after tooth
preparation, 7.70. Student may not realize, but the
gingival sulcus and the junctional epithelium may be
damaged during impression making.[17] Damage to
the junctional epithelium may cause an inflammatory
lesion in the gingiva. This will eventually lead
to gingival recession, migration of the junctional
epithelium, and permanent bone loss.[18] A retraction
cord is often used to separate the prepared tooth from
the gingival sulcus. Retraction cord can also harm the
attachment apparatus around the tooth structure.[19] On
impression making, it is always important to handle the
junctional epithelium and attachment of supra crestal
fibers with care to prevent damage.[20] The impression
technique often used by students in fabricating
the fixed prosthesis is using putty wash technique.
This technique is done after tooth preparation. This
impression technique is very accurate which is more
than multiple mix.[21,22]
Students are found to be confident in providing
provisional restorations. The temporary restorations
should be adequate and protect the prepared tooth
from excessive occlusal force. The temporary crowns
should not be overextended and should not be
overextended. If the temporary crown is overextended
or underextended, it can cause permanent damage in
the oral cavity.[14] Shade matching was found to be a
challenge for students before sending the prosthesis
for fabrication after metal try-in. Undergraduate
students have to understand the various aspects to
consider before selecting a shade for the patient.
Shade selection involves picking a tab from a shade
guide and having the prosthesis done according to
that color. Shade guides will determine the tooth
shade accurately.[23] There are drawbacks to using
shade guides include the clinician error. The students
may not know how to select a proper shade for the
patient. Besides that, it could be due to the light which
is reflected and transmitted through a shade guide
tab giving its translucency. Color of the shade guides
varies from manufacturers.[23]
Once casting is done and the metal structure of the FPD
is obtained, and it should be checked on the patient.
The metal structure should be adapted to the prepared
tooth.[24] It is important to check the accuracy of fitting
of the fixed prosthesis. Ill-fitting prosthesis can cause
mechanical failures of the prosthesis. Adaptation of
the prosthesis should be evaluated by the clinician.[25]
Finally, once all the steps are done, the last step is to
cement the fixed prosthesis. The prosthesis needs the
aid of a luting cement to be retentive and remain on the
1160

tooth. Resin cement is often used. They are capable
of micromechanical attachment to both enamel and
dentin.[26] A case report found the use of dual-cure resin
cement (Enforce) for cementation of a three-unit fixed
partial denture. This cement was found to have strong
chemical-curing components.[27,28] Excess material
was allowed to flow out through the marginal areas
and was subjected to light curing for 5 s. Hardening of
the excess materials allows easy removal. It is stated
that glass ionomer cement is less technique sensitive
in their use than resin cement. This step is a very quick
and easy step in fabrication of FPDs that explains the
high confidence level of students is cementation of
FPDs.

CONCLUSION
Overall, the students have shown to have a good
confidence level in the fabrication of FPDs. Students
can overcome their lack of confidence by exposing
themselves to more cases to fabricate FPD. The more
exposure the students have, the more confident they
will be.

REFERENCES
1.
2.
3.

4.
5.
6.
7.

8.
9.
10.
11.
12.
13.

14.

Curtis DA, Lind SL, Brear S, Finzen FC. The correlation of
student performance in preclinical and clinical prosthodontic
assessments. J Dent Educ 2007;71:365-72.
Subashree R. Assessment of difficulties faced by dental students
in preparation of a three unit FPD clinically and preclinically.
J Pharm Sci Res 2015;7:1041-3.
Clancy JM, Lindquist TJ, Palik JF, Johnson LA. A comparison
of student performance in a simulation clinic and a traditional
laboratory environment: Three-year results. J Dent Educ
2002;66:1331-7.
Gagne RM. Training devices and simulators: Some research
issues. Am Psychol 1954;9:95-107.
Wolfe J. The teaching effectiveness of games in collegiate
business courses. Simul Games Update 1973;4:259-94.
Schneider W. Training high-performance skills: Fallacies and
guidelines. Hum Factors 1985;27:285-300.
Sharanya H, Ashish RJ. Evaluation of dental students’ (interns)
perception and level of confidence regarding fixed partial
denture procedures for successful prosthodontic treatment.
Drug Invent Today 2018;10:426-9.
Spear FM, Kokich VG. A multidisciplinary approach to esthetic
dentistry. Dent Clin North Am 2007;51:487-505, 10-1.
Elangovan S, Allareddy V, Singh F, Taneja P, Karimbux N.
Indian dental education in the new millennium: Challenges and
opportunities. J Dent Educ 2010;74:1011-6.
Cho GC, Chee WW, Tan DT. Dental students’ ability to
evaluate themselves in fixed prosthodontics. J Dent Educ
2010;74:1237-42.
Gumus HO, Kocaagaoglu HH, Aslan T, Albayrak H, Sagsen B.
Prevalence of pulp exposures during tooth preparation for fixed
prosthetics. Eur J Prosthodont 2014;2:48-52.
Christensen GJ. Avoiding pulpal death during fixed
prosthodontic procedures. J Am Dent Assoc 2002;133:1563-4.
Valderhaug J, Ellingsen JE, Jokstad A. Oral hygiene,
periodontal conditions and carious lesions in patients treated
with dental bridges. A 15-year clinical and radiographic followup study. J Clin Periodontol 1993;20:482-9.
Harish PV, Joseph SA, Sirajuddin S, Gundapaneni V,
Chungkham S, Walikar AS. Iatrogenic damage to the
periodontium caused by fixed prosthodontic treatment

Drug Invention Today | Vol 12 • Issue 6 • 2019

Reshma Thirunavakarasu, et al.
procedures. Open Dent J 2015;9 Suppl 1:190-6.
15. Baldissara P, Catapano S, Scotti R. Clinical and histological
evaluation of thermal injury thresholds in human teeth:
A preliminary study. J Oral Rehabil 1997;24:791-801.
16. Ohashi Y. Research related to anterior abutment teeth of fixed
partial denture. Shikagakuho 1968;68:726.
17. Berkowitz BK, Holland GR, Maxham BJ. Colour Atlas and
Text-Book of Oral Anatomy. London: Wolfe Med Publication
Ltd.; 1978. p. 129-32.
18. Wilson RD. Restorative dentistry. In: Wilson TG, Kornman KS,
Newman MG, editors. Advances in Periodontics. Chicago:
Quintessence Publishing Co Inc.; 1992. p. 226-30.
19. Wise MD. Tooth preparation, gingival retraction, hydrocolloid
technique, master cast systems, soldering. In: Failure in the
Restored Dentition: Management and Treatment. London:
Quintessence Publishing Co Ltd.; 1995. p. 189-90.
20. Nevins M, Cappetta EG. The biologic width: preventing
postsurgical recession. Periodontal therapy, clinical approaches,
and evidence of success. Chicago: Quintessence Publ Co Inc
1998;1:305-7.
21. Amruta PJ, Sanjay N, Swaroopkumar M, Puneet M. Impression
materials and techniques used and followed for the fixed
partial denture treatment by private dental practitioners in
Maharashtra state: A questionnaire study. Int J Healthc Biomed

Drug Invention Today | Vol 12 • Issue 6 • 2019

Res 2016;4:83-92.
22. Anusavice KJ, Shen C, Rawls HR. Phillips’ Science of Dental
Materials. 11th ed. St. Louis, Missouri: Sounders; 2006.
p. 210-30.
23. Smitha AJ, Savitha PN. Shade matching in aesthetic dentistryfrom past to recent advances. J Dent Oral Care Med 2017;3:102.
24. Matsumoto W, Antunes RP, Fernandes RM, Orsi IA,
Hotta TH. Ultraconservative fixed partial denture: Esthetic
and preservation of dental structure. Rev Gaúcha Odontol
2014;62:173-5.
25. Shetty MS, Shenoy KK. Techniques for evaluating the fit of
removable and fixed prosthesis. ISRN Dent 2011;2011:348372.
26. El-Mowafy O. The use of resin cements in restorative
dentistry to overcome retention problems. J Can Dent Assoc
2001;67:97-102.
27. El-Mowafy OM, Rubo MH. Influence of composite inlay/onlay
thickness on hardening of dual-cured resin cements. J Can Dent
Assoc 2000;66:147.
28. El-Mowafy OM, Rubo MH, el-Badrawy WA. Hardening of
new resin cements cured through a ceramic inlay. Oper Dent
1999;24:38-44.

Source of support: Nil; Conflict of interest: None Declared

1161

