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Abstract

Background: Resin bonded bridges (RBBs) are cost-effective, simple to use, and
minimally-invasive compared to other fixed options for the replacement a short
span or single tooth. Objective: The aim of this study was to assess the knowledge,
attitude, and practice of undergraduate senior dental students (USDSs) and general
dental practitioners (GDPs) toward resin bonded bridges in the Asir region of Saudi
Arabia. Methods: In this cross-sectional study, a questionnaire was used to assess the
knowledge and practice of RBBs. The attitudes of the participants toward continuous
education were evaluated. Chi-square and Fisher’s exact tests were used to compare
the responses of the two groups of participants. Results: The overall response rate was
78.9% (300/380). Less than half of the participants in both groups considered RBB as a
successful conservative approach for restoring missing teeth. More than 50% of both
the USDSs and GDPs selected fixed—fixed as the most successful RBB design. Only
half of the participants demonstrated confidence in offering RBBs to their patients
due to lack of education and training regarding the use of RBBs. About 50% of the
GDPs and 25% of the USDSs were exposed to the process of replacing missing teeth
using RBBs during their clinical undergraduate studies. Conclusion: The lack of skill
and training on the use of RBBs was consistent in both groups. Improvements in the
undergraduate dental curriculum and clinical skills of the students and continuing
education opportunities for the GDPs are required to increase their exposure to RBBs.
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Introduction

Resin bonded bridges (RBBs) are minimally-invasive and cost-
effective fixed prosthetic tooth replacement options compared
to the conventional bridgework. They were initially used by
Rochette for periodontal splinting in the 1970s; subsequently,
Howe and Denehy used them as perforated cast retainers to
temporarily replace missing teeth. ' Even though the initial
RBBs demonstrated poor longevity, recent scientific evidence
indicates that they have achieved predictable long term success
and patient satisfaction. 2

In spite of issues such as debonding, a systematic review
conducted by Balasubramaniam revealed that the predicted
5- and 10-year survival rates of RBBs are 83.6% and 64.9%,
respectively. [ In another systematic review on the survival and
complication rates of RBBs over a 5-year period, an estimated
survival rate of 87.7% was reported. P!

RBBs are cost-effective, simple to use, and minimally-invasive
with reduced biological consequences when compared to
other fixed options for replacing a short span or single tooth. ¢!
They play an important role in restorative dentistry, with their
indications extending beyond the temporary replacement of
teeth; they can be used as both an interim or definitive tooth
replacement option. Careful patient selection, appropriate
treatment planning, and consideration of all the major factors
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such as framework design, maximum enamel coverage by
retainers, use of sandblasted and non-perforated retainers, and
minimal (or no) tooth preparation with the preservation of the
enamel thickness—will aid in the development of successful
treatment options with longer survival rates. [ In addition,
proper occlusal management, a minimum retainer thickness of
0.7 mm, and a minimum connector height of 2 mm have been
reported as essential factors to minimize complications such
as debonding, which is one of the most common concerns of
RBBs. *7

The prevalence of dental caries and missing teeth are 72.9% and
5.9%, respectively, in the Asir region, Saudi Arabia;®! RBBs
could be used as a valid conservative tooth replacement option in
these cases. The exposure of students at dental schools to RBBs
could have a significant impact on the selection of this treatment
when discussing tooth replacement options with patients. The
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aim of the present study was to evaluate the knowledge, attitude,
and practice of undergraduate senior dental students (USDSs)
and general dental practitioners (GDPs) towards resin bonded
bridges in the Asir region, Saudi Arabia.

Methods and Materials

This cross-sectional study comprised USDSs and GDPs from
the Asir region in Saudi Arabia. The USDSs and GDPs were
considered as two distinct strata when stratified random sampling
was performed. The study was conducted in compliance with
the protocol; ethical approval was obtained from the ethical
committee at King Khalid University, College of Dentistry
(Approval No. SRC/ETH 2017-18/069). Informed consent
was obtained from the subjects participating in the study. The
participation was on a voluntary basis and no incentives were
provided to the participants. Data protection and anonymity
were guaranteed.

An online well-structured questionnaire containing three parts
was attached to the study description along with the consent
form for participation and sent as an electronic link to 380
participants via different WhatsApp groups. The first part of the
questionnaire contained questions related to gender, age, and
number of years of experience, percentage of RBBs performed
in the clinical practice, and the attitude and knowledge about
RBBs as a treatment option. The second part of the questionnaire
involved questions related to the success factors of RBBs,
such as the tooth surface, area of the mouth where the RBB is
placed, bridge design, retainer fitting surface treatment, retainer
thickness, connector height, retentive features, type of cement,
and tooth isolation. The third segment of the form included
general questions that were designed to analyze the impact of
teaching and providing practical experience to students in dental
schools. The knowledge of the participants with regard to the
survival and complications of RBBs, and their attitude toward
continuous education as an important tool for the utilization of
this type of conservative treatment were assessed.

All the returned forms were analyzed by a single operator. Data
were analyzed using the Statistical Package for Social Sciences
(SPSS) program (version 25; Chicago, Illinois, USA). The
Chi-square and Fisher’s exact tests were used to compare the
responses of the participants. A p-value <0.05 was considered
statistically significant.

Results

On the basis of the returned questionnaires, the overall response
rate was 78.9% (300/380); the response rate for the USDSs
was 80.5% (153/190) and for the GDPs was 77.4% (147/190).
The responses were divided almost equally between the two
groups of participants. Furthermore, 60.7 % of the participants
belonged to the 21-25 age group, 28.3% belonged to the 26—
30 age group, and the remaining 11% were >30 years of age
[Figure 1A]. As seen in Figure 1B, more than half of the GDPs
were between 26 to 30 years old whereas, among the USDSs,
less than 4% belonged to this age group; the vast majority of
the USDSs were between 21-25 years old. More than 60% of
the participants were males—almost two-thirds of them were
GDPs—and the remaining (39.3%) were females [Figure 2].

As seen in Table 1, almost half of the GDPs (48.3%) had
practiced dentistry for less than five years, whereas the
proportion of dentists with more than 15 years of experience was
4.8% (p<0.001; Table 1). Furthermore, 73% of the participants
[Figure 3A] - 85% of the USDSs and 60.5% of the GDPs [Figure
3B]—had never provided RBBs for the replacement of missing
teeth in their clinics. The anterior maxilla was considered
the most favorable location for achieving a successful RBB
(USDSs, 57.8%; GDPs, 69.3%).

A

@ 21-25 years old.
@ 26-30 years old.
31-35 years old.
@ 36-40 years old.
@ 41-50 years old
@ =50 years old,

100.00% -
90.00% -
80.00% -
70.00% -
60.00% -
50.00% -
40.00%
30.00% -
20.00% -
10.00%
0.00%

21-25 | 26-30 | 31-35 | 36-40 | 41-50 | >50
years | years | years | years | years | years
old old old old old old
‘I GDPs (%) 123.80%|53.70%|15.00%| 3.40% | 2.70% | 1.40%

‘l USDSs (%) |96.10%| 3.90% | 0% 0% 0% 0%

Chi square test, p<0.001

Figure 1: Frequency distribution of the students and practitioners
according to their age, approximately, 61% of the participants belonged
to the 21-25 age group (A). More than half of the GDPs were between
26 to 30 years old whereas, less than 4% belonged to this age group; the
vast majority of the USDSs were between 21-25 years old (B).

80.00% -
70.00% -
60.00% -
50.00% -
40.00% |
30.00% -
20.00% -
10.00% -
0.00%
GDPs (%) USDSs (%)
= Male 77.60% 44.40%
= Female 22.40% 55.60%

By Fisher’s Exact test, p<0.001

Figure 2: Frequency distribution of the students and practitioners based
on gender.
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Have you ever provided RBBs as replacement of missing teeth in your
clinic?

300 responses

@ Yes
@ No.

90.00%
80.00% |
70.00% |
60.00%
50.00%
40.00% -
30.00%
20.00%
10.00% -
0.00%

GDPs (%)
39.50%
60.50%

USDSs (%)
15.00%
85.00%

‘lYes
‘lNo

By Fisher’s Exact test, p<0.001

Figure 3: Frequency distribution of the participants who have/or have
not provided RBBs as replacement of missing teeth in their clinics (A).
85% of the USDSs and 60.5% of the GDPs had never provided RBBs for
the replacement of missing teeth in their clinics (B).

With regard to the design and mechanical factors associated
with RBBs, more than 50% of both the USDSs and GDPs
selected fixed—fixed as the most successful RBB design. More
than two-thirds of the participants in both groups believed that
the amount of enamel structure play an important role in the
success of RBBs. Furthermore, approximately 64% of GDPs
and 69% of USDSs were of the opinion that preparing the tooth
for the retentive features improves the longevity of the RBB
treatment. According to three-fourth of the participants in both
groups, tooth isolation does enhance the bonding of the RBB
[Table 1]. About 60% of the GDPs and 71% of the USDSs
agreed that retainer surface treatment improves the longevity of
the treatment. About one-third of the participants in both groups
selected 0.5 mm as the minimum thickness of the RBB retainer.
The percentages of GDPs and USDSs who selected 1 mm and
2 mm as the minimum heights required for the RBB connector
almost similar. Nearly half of the participants thought that resin
cements were the most appropriate for use with RBBs. The
survival rate of RBBs in 5 years was considered to be <50% by
nearly one-third of the participants and between 51-80% by a
little more than one-third of the participants.

Only half of the participants demonstrated confidence in
offering RBBs to their patients when required. The main reason
for the lack of confidence was the lack of education and training
regarding the use of RBBs [Table 1]. With regard to the attitude
of the participants, about half of them were convinced that
RBBs could be the first line of permanent treatment in some

selected cases, while the remaining half held the opposite
opinion. Furthermore, nearly 43% of the GDPs considered RBB
as a successful conservative approach for restoring missing
teeth compared to 21% who did not, while the remaining 36%
were not sure; the approximate values among the USDSs were
46%, 10%, and 44%, respectively (p<0.05). Only 35% of the
GDPs and 24% of the USDSs thought that RBBs were cost-
effective; the remaining participants were either not sure or
of the opinion that this treatment is not cost-effective. About
60% of the GDPs and 80% of the USDSs had been involved
in or observed a clinical procedure involving RBBs (p<0.001).
Furthermore, a vast majority of the USDSs had not been
exposed to this procedure during their preclinical and clinical
studies at the university. Approximately 50% of the participants
in both groups demonstrated an interest in attending a lecture or
workshop on RBB use.

Discussion

In this study, we evaluated and compared the knowledge,
attitude, and perception of GDPs and USDSs toward RBBs. The
overall response rate was 78.9% (80.5% among the USDSs and
77.4% among the GDPs). This was similar to that reported by
Vohra and Qahtani, ™) but lower than that reported in another
study. 11

Some of the advantages of using RBBs include tooth
preservation, treatment reversibility, good success rates,
reduced costs, preservation of the pulp, and insignificant soft
tissue interaction. ['''?! The awareness of the use of RBBs as
a definitive treatment option has increased over the years.
However, in this study, more than 80% of the USDSs had not
used RBBs for tooth replacement; the corresponding number
among the GDPs was 60%. Interestingly, more than 20% of the
GDPs did not consider RBB as a successful option for tooth
replacement when compared to about 10% in the USDS group,
which may have contributed to the significant difference with
regard to this question (p<0.05). Adequate knowledge about
the factors that affect the performance of RBBs is key to its
successful application.

Similar to the results of a previous study in Saudi Arabia, more
than half of the participants in both groups were of the opinion
that the anterior maxillary teeth were most successfully treated
by RBBs and that the fixed-fixed design provides maximum
longevity. 1. As explained in a recent review, [ the survival
rates of RBBs for anterior teeth are higher than those for the
posterior teeth. Alternatively, with regard to the design of the
RBBs, the cantilever design has been shown to be associated
with better survival rates compared to the fixed-fixed design.
013141 Furthermore, a minimum retainer thickness of 0.7 mm and
a minimum connector height of 2 mm have been recommended
in previous studies. ') However, about one-third of the
participants in both groups selected a thickness of 0.5 mm and a
connector height of 1 mm in this study. About 67% of the GDPs
and 78% of the USDSs believed that adequate enamel structure
was required for the success of the RBB. Studies have shown
that resin cements are the most common type of cements used
for RBBs; 125 however, in the present study, less than 50% of
the participants in both groups selected this as the best option.
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Table 1: Frequency distribution of respondents according to their responses to the questionnaire.

Question
No.

10

1

12

13

14

15

16

17

Questions

How long have you been practicing dentistry?

Have you ever provided RBBs as
replacement of missing teeth in your clinic?

In what percentage of tooth replacement
cases have you used RBBs?

What type of restoration do you think RBBs
provide?

In which areas of the mouth are RBBs the
most successful?

Which RBB design provides maximum
longevity?

Does the amount of enamel structure play an
important role in the success of RBBs?

Does preparing teeth for retentive features
improve longevity?

Does tooth isolation enhance the bonding?

Does retainer fitting surface treatment
enhance RBB bonding?

What is the minimum thickness of the RBB
retainer?

What is the minimum height for RBB
connector?

What is the best cement type to be used?

What is the survival rate of RBBs in 5 years?

What is the most common complication
reported in the literature?

Are you confident to offer RBBs to your
patient when they are indicated?

If (No), why?

Answers
Nil
<5 years
6-10 years
11-15 years
>15 years
Yes
No
Nil
<5%

5-25%.
25-50%.
50-75%.

>75%.
Permanent
Temporary
Both
Anterior maxillary teeth
Posterior maxillary teeth
Anterior mandibular teeth
Posterior mandibular teeth
Fixed-fixed
Cantilever
No significant difference
Yes
No
Yes
No
Yes
No
Yes
No
0.5 mm
0.7 mm
1 mm
1.2 mm
1 mm
2mm
3 mm
4 mm
Resin cement
Glass ionomer cement
Zinc oxide eugenol cement
Does not affect
<50%
51-80%
>80%
Biological complications such as

caries and endodontic and periodontal
diseases related to the abutment teeth.

Mechanical complications such as
ceramic fracture and chipping

De-bonding of the retainer
Yes
No
No enough education and training
Technique-sensitive procedure
RBB is only short-term replacement
Patient may not like it
Others
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GDPs (%)

0 (0)
71 (48.3)
58 (39.5)
11 (7.5)
7 (4.8)
58 (39.5)
89 (60.5)
89 (60.5)
18 (12.2)
20 (13.6)
13 (8.8)
6 (4.1)

1(0.7)
42 (28.6)
33 (22.4)
72 (49.0)
85 (57.8)
13 (8.8)
26 (17.7)
23 (15.6)
93 (63.3)
26 (17.7)
28 (19.0)
99 (67.3)
48 (32.7)
94 (63.9)
53 (36.1)
109 (74.1)
38 (25.9)
89 (60.5)
58 (39.5)
55 (37.4)
37 (25.2)
37 (25.2)
18 (12.2)
56 (38.1)
64 (43.5)
21 (14.3)
6 (4.1)
73 (49.7)
41 (27.9)
22 (15.0)
11 (7.5)
55 (37.4)
58 (39.5)
34 (23.1)

52 (35.4)

41(27.9

)
54 (36.7)
76 (51.7)
71 (48.3)
37 (52.1)
17 (23.9)
9 (12.7)
7(9.9)
1(1.4)

USDSs (%)

153 (100.0)
0(0)
0(0)
0(0)
0(0)

23 (15.0)

130 (85.0)

130 (85.0)

10 (6.5)
3(2.0)
5(3.3)
5(3.3)
0(0)

56 (36.6)

34 (22.2)

63 (41.2)

106 (69.3)

16 (10.5)
15 (9.8)

16 (10.5)

83 (54.2)

37 (24.2)

33 (21.6)

119 (77.8)

34 (22.2)

105 (68.6)

48 (31.4)

121 (79.1)

32 (20.9)

109 (71.2)

44 (28.8)

52 (34.0)

45 (29.4)

40 (26.1)

16 (10.5)

59 (38.6)

57 (37.3)

26 (17.0)

11(7.2)
72 (47.1)
48 (31.4)

15 (9.8)

18 (11.8)

53 (34.6)

70 (45.8)

30 (19.6)

69 (45.1)

36 (23.5)

48 (31.4)
81 (52.9)
72 (47.1)
41 (56.9)
21(29.2)
6 (8.3)
4 (5.6)
0(0)

p-Value
0.000**

0.000*

0.000**

0.287

0.082

0.249

0.052

0.396

0.341

0.052

0.806

0.500

0.327

0.524

0.229

0.908
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Do you usually consider RBBs as one of your

18 treatment options to replace single missing
tooth?
Are you convinced that RBBs could be the
19 first line of permanent treatment in some

selected cases?
Do you consider RBB as a successful

20 conservative approach for restoring missing
teeth?

21 Do you think RBB is cost-effective?

2 Have you ever been involved in or observed

any clinical procedure involving RBBs?

In the preclinical sessions during
undergraduate studying, had you ever been

23 . o
exposed to the process of replacing missing
teeth with RBBs?
In the clinical sessions during undergraduate
2 study, have you ever been exposed to the

process of replacing missing teeth with
RBBs?
Do you think that you have not been given
25 enough education/practicing of RBBs during
undergraduate studying?

If you hear about a lecture/ workshop
26 regarding RBBs to be organized, would you
be willing to attend?

Yes 62 (42.2) 56 (36.6) 0.346
No 85 (57.8) 97 (63.4)
Yes 73 (49.7) 77 (50.3) 1.000
No 74 (50.3) 76 (49.7)
Yes 63 (42.9) 71 (46.4) 0.023**
No 31(21.1) 15 (9.8)

Not sure 53 (36.1) 67 (43.8)
Yes 52 (35.4) 37 (24.2) 0.049**
No 39 (26.5) 38 (24.8)

Not sure 52 (38.1) 37 (51.0)
Yes 59 (40.1) 30 (19.6) 0.000*
No 88 (59.9) 123 (80.4)
Yes 65 (44.2) 52 (34.0) 0.076
No 82 (55.8) 101 (66.0)
Yes 72 (49.0) 40 (26.1) .000*
No 75 (51.0) 113 (73.9)
Yes 96 (65.3) 114 (74.5) 0.101
No 51 (34.7) 39 (25.5)
Yes 80 (54.4) 73 (47.7) 0.473
No 23 (15.6) 30 (19.6)

Not sure 44 (29.9) 50 (32.7)

RBB: Resin Bonded Bridge; GDP: General Dental Practitioner; USDS: Undergraduate Senior Dental Students.

*, P<0.05 (Fisher’s Exact Test). **, P<0.05 (Chi-Square Test).

Debonding is one of the most common concerns of RBBs and
could adversely affect the reliability of this treatment. ) The
isolation of the tooth along with enhancements for retention can
increase the longevity of RBBs.!"®) About 26% of the GDPs and
21% of the USDSs were of the opinion that tooth isolation did
not enhance the bonding of RBBs. Furthermore, nearly 40% of
the GDPs and 30% of the USDSs did not think that treatment
of the retainer surface could enhance its bonding. Surface
treatment of retainers has been shown to improve the success
rates of the RBBs. ¥ Several studies have shown that tooth
preparation can enhance the resistance of RBBs. ['*!"! In the
present study, more than 30% of the participants in both groups
did not believe that preparing the tooth for retentive features can
improve the longevity of the treatment. These findings indicate
the low levels of knowledge and the lack of skills and training
among both the USDSs and GDPs in this study.

About 50% of the GDPs and USDSs were not confident about
providing RBBs to the patients; lack of education and training
were cited as the main reasons by the participants. Less than
half of the participants in both groups considered RBB as a
successful conservative approach for the restoration of missing
teeth. RBBs are not widely used in clinical practice due to
concerns regarding the reliability of this treatment. Identification
of the reasons for the lack of use of RBBs and taking appropriate
measures to address these concerns may increase their use in the
clinics.

Approximately 40% of the GDPs had been involved in the
provision of RBBs to the patients, whereas in the case of the
USDSs, less than 20% of them had been involved in or observed

any clinical procedure involving RBBs. About 44% of the
GDPs and 34% of the USDSs had been exposed to the process
of replacing missing teeth using RBBs during their pre-clinical
undergraduate studies. Similarly, about 50% of the GDPs were
exposed to the process of replacing missing teeth using RBBs
during their clinical undergraduate studies; on the other hand,
only about one-fourth of the USDSs had been exposed to the
procedure. This indicates the lack of awareness and knowledge
among the undergraduate students. However, the majority of
the participants in both groups believed that they need to be
provided with more information about RBBs during their
undergraduate studies. The importance of continuing dental
education in providing dentists with knowledge about new
dental technologies, particularly resin-bonded prosthesis, has
been emphasized in a recent study. (']

Conclusion

In general, the knowledge, attitudes, and practices with regard to
RBBs appeared to be similar between the GDPs and the USDSs
in this study. Based on our findings, there is a need to improve
the knowledge and attitude toward RBB use for the replacement
of missing teeth. This may be achieved by improving the
undergraduate dental curriculum and the clinical skills of the
students. Furthermore, the use of continuing education programs
for practicing dentists can improve the outcomes of treatment
provided in dental clinics.
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