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Abstract:
Background:

The decision to save a compromised tooth is a major challenge among dentists and may vary among those with different areas of specialization.

Objective:

The objective of this study was to determine the influencing factors that play a role in decision-making trends when choosing whether or not to
save a compromised tooth, either through endodontic treatment or extraction and implant placement.

Methods:

In this cross-sectional study, a questionnaire was administered to a convenience sample to assess decision-making within different dental
specialties among various dental schools in Saudi Arabia. Participants were stratified into four groups based on clinical specialties, including
endodontists (n = 45, 23.9%), periodontists (n = 51, 27.1%), prosthodontists (n = 55, 29.3%), and oral and maxillofacial surgeons (n = 37, 19.7%).
The data of 188 participants were analyzed using Chi-square tests, with significance at p < 0.05.

Results:

Endodontists were significantly more likely than other specialists (p < 0.002) to decide to retain a compromised tooth rather than place an implant.
In difficult prosthetic cases, faculty surgeons were significantly more likely to place an implant than other specialists (p < 0.01).

Conclusion:

The assessment of decision-making trends demonstrated that retention of the natural tooth by endodontic and restorative treatments was preferred
over extraction and implant placement. Increased prosthetic complexity shifted this preference towards implant placement. This study provides a
basis to help identify factors contributing to decision-making among dental professionals; these factors could improve existing guidelines to ensure
a successful practice.
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1. INTRODUCTION dental implants has changed perspectives related to some

treatment modalities. Implant therapy involves the extraction
and replacement of a missing tooth with a dental implant; this
is an efficient treatment, with substantial success rates in terms
of maintaining oral health status, function, and desired esthetics
" Address correspondence to this author at the Taibah University Dental College [2]. In fact, both treatment moqalltles constitute the (TOI'IICI'SFOHC
and Hospital, Al-Madinah Al-Munawarah, 42353, Saudi Arabia; of dental therapy, each with its pros and cons, with various
E-mail: rayanhb@gmail.com implications [3, 4]. Historically, the clinical situation has been

Professionally performed root canal treatments and
restorations to save a compromised tooth have been shown to
have a high success rate [1]. However, the introduction of
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more challenging when dentists have had to deal with a
compromised tooth while maintaining safety measures [5]. In
this respect, the selection of an appropriate treatment modality
has been a difficult decision to make, particularly when
advances have made it possible to save a compromised tooth
[6, 71.

Deciding whether to retain a compromised tooth through
an endodontic and restorative treatment or to undergo
extraction and implant placement remains an issue in need of
resolution among dentists, especially those of the academic
dental community in Saudi Arabia, where there is no clinical
consensus on how to best treat these issues. Therefore, this
study aimed to investigate the decision-making trends of
academic faculty, all of whom were practicing dentists with
different clinical specialties and educational degrees from
dental schools in Saudi Arabia. Specifically, the study aimed to
determine whether dental professionals would attempt to save
and retain a compromised tooth through root canal treatment or
whether they would decide to perform an extraction and
implant placement. The study also aimed to determine the
factors involved in the selection of an appropriate treatment
modality.

2. MATERIALS AND METHODS

2.1. Setting

A cross-sectional, descriptive, survey-based study was
conducted nationwide in Saudi Arabia. The data did not
contain any personal identifiers, nor were data from vulnerable
groups included. Before the study was conducted, ethical
approval was obtained from Taibah University College of
Dentistry Research Ethics Committee (TUCDREC) (study
reference No: TUCDREC/2018118/Maddhar). The TUCDREC
is organized and operated in accordance with the Saudi
National Regulation of the National Bioethics Committee, the
Guidelines of the Declaration of Helsinki, the International
Conference of Harmonization (ICH), and the United States
Code of Federal Regulations. The study was conducted from
January 2018 to March 2019.

2.2. Study Population

All participants enrolled in this study were academic
faculty members from all the dental schools in Saudi Arabia.
Participants were specialists in one of four areas (endodontists,
periodontists, prosthodontists, and maxillofacial oral surgeons),
performing various treatment procedures as part of their
clinical specialty and academic education. Based on
information obtained from universities’ websites, 306 dentists
were contacted.

2.3. Sample Type and Size

Convenience sampling was used to collect data from
specialists from all the dental schools participating in this
study; the participants were stratified into four main groups
based on the clinical specialty of the faculty members. In
addition, based on the number of clinical years of experience,
three main groups were used for stratification (< 10, 10-19, >
20 years); based on postgraduate education, two groups were
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compared (those with a doctoral degree and clinical certificate,
and those with a master’s degree and clinical certificate). The
sample size was calculated using a tool provided online by the
US Centers for Disease Control and Prevention (CDC) at a
confidence level of 95%; the required sample size was
determined to be 187 participants [8].

2.4. Inclusion and Exclusion Criteria

Out of 306 dentists, 188 participants completed and
anonymously returned the questionnaire and were included in
this study, whereas 118 did not and were excluded; this led to a
final response rate of 61%.

2.5. Assessment Procedure

The research tool used was a reliable, close-ended
dichotomous questionnaire that has been previously validated
and used in a study published by Di Fiore et al. [1], with slight
modifications to fulfill all the requirements needed to assess all
aspects of the current study. The questionnaire was distributed
online to all dental schools in the country and was provided to
some universities in print to obtain a sample of academic
dentists with different specialties. The questionnaire was
designed to ask participants about their preferred treatments for
clinical scenarios that were described and supported by
radiographs. All participants were invited to complete the
questionnaire on a voluntary basis.

2.6. Components of the Questionnaire

The questionnaire was composed of five sections. Section I
consisted of an introductory page, which explained the aims
and objectives of the study and confirmed that all the
information provided would remain anonymous and
confidential. Section II assessed participants’ demographic
information, including sex, specialty, years of clinical
experience, and postgraduate degree achieved. Section III
described two treatment options, either root canal treatment
and restoration (treatment option A) or extraction and dental
implant placement (treatment option B). Section IV comprised
eighteen clinical scenarios for which participants were asked to
indicate which of the two treatment choices they would select,
either A or B. Clinical scenarios were categorized based on
either prosthetic or endodontic complexity. Based on prosthetic
complexity, the following three categories were used for
classification: simple complexity (single tooth, questions 1-6),
intermediate complexity (multiple teeth, questions 7-12), and
advanced complexity (abutments for a fixed prosthesis,
questions 13-18); abutments are teeth supporting prosthesis
that are at either side of the edentulous space. Based on
endodontic complexity, the following five levels were used for
classification: level one (questions 1, 7, and 13), level two
(questions 4, 10, and 15), level three (questions 2, 5, 8, 11, 14,
16), level four (questions 3 and 9), and level five (questions 6,
12, 17, 18). Section V included four questions regarding the
general medical condition of patients, the position of the tooth
in the oral cavity, the treatment of a canine tooth, and the
preferred replacement method for a single missing tooth.
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2.7. Data Collection and Analysis

Data were collected using an electronic questionnaire
(Google Forms) as well as paper printouts; the data were
cleaned to remove outliers or odd figures. Descriptive analysis
of the data to determine frequencies and percentages was
followed by suitable inferential statistics using the Chi-square
test; p < 0.05 was deemed statistically significant. Data were
analyzed using IBM Statistical Package for the Social Sciences
(SPSS) software (version 21, Armonk, New York, USA).

3. RESULTS

3.1. Sample Characteristics

A total of 188 faculty participants were stratified into four
main groups based on their clinical specialty. The highest
response rate was found among prosthodontists (n = 55,
29.3%), followed by periodontists (n = 51, 27.1%),
endodontists (n = 45, 23.9%), and oral and maxillofacial
surgeons (n = 37, 19.7%). Of these, 67% of participants were
male (n = 126) and 33% were female (n = 62). Based on
clinical experience, the highest response rate was observed
among a group of participants with 10—19 years of experience
(n = 84, 44.7%), followed by those with less than 10 years of
experience (n =74, 39.4%); the lowest response rate was
among participants with 20 years of experience or more (n =
30, 16%). Furthermore, based on postgraduate education, the
highest response rate was found among participants with a
doctoral degree and clinical certificate (n = 118, 62.8%),
followed by those with a master’s degree and clinical
certificate (n = 70, 37.2%)).

The Open Dentistry Journal, 2021, Volume 15 453

3.2. Treatment Selection Based on Prosthetic Treatment
Complexity

In response to questions that were grouped based on
prosthetic treatment complexity (Table 1), the faculty
participants were in favor of tooth retention (n = 188, 65.0%)
rather than implant placement (n =188, 35%). This treatment
option was selected at significantly higher rates among
endodontists compared with the other participant groups
(77.6%, p < 0.05). Endodontists indicated that they would
select treatment A (root canal and restorative treatment) for
simple, intermediate, and complex prosthetic cases at a higher
rate (n= 45, 77.6%) than all other participant groups; however,
no statistically significant difference (p = 0.06) was observed
when compared with prosthodontists (n =55, 61.6%). Oral and
maxillofacial surgeons, on the other hand, selected treatment B
(extraction and dental implant placement) for compromised,
simple, and complex prosthetic cases; this group chose
treatment B (n = 37, 46.4%) at a significantly higher rate than
specialists from all other groups (p <0.01).

3.3. Treatment Selection Based on Endodontic Treatment
Complexity

Based on questions related to endodontic treatment
complexity (Table 2), all groups indicated they would select
treatments favoring tooth retention (n = 188, 61.7%) over
implant placement (n =188, 38.3%). Endodontists selected
treatment A for each of the five levels of endodontic
complexity. The overall response rate of endodontists (n = 45,
75.2%) was higher than that of all other groups; the rate was
significantly higher (p < 0.04) than that of oral and
maxillofacial surgeons (n = 37, 49.8%).

Table 1. Treatment selection among specialties based on prosthetic treatment complexity (n = 188).

Prosthetic Treatment Complexity Treatment Endodontist | Periodontist [Prosthodontist| Oral and Maxillofacial |Total
(Question Number) choice* n =45 (23.9%)|n =51 (27.1%)|n = 55 (29.3%) Surgeon
n =237 (19.7%)

Simple prosthetic cases (1-6; individual A 74% 68% 61% 44% 3%
teeth) B 26% 32% 39% 56% 8%

Intermediate prosthetic cases A 89% 79% 76% 71% 9%
(7-12; multiple teeth) B 11% 21% 24% 29% 1%
Difficult prosthetic cases A 70% 55% 48% 46% 5%
(13-18; abutment teeth) B 30% 45% 529 549%, 5%

Overall A 77.6% 67.3% 61.6% 53.6% 65%

Q1-18) B 22.4% 32.7% 38.4% 46.4% 35%

*Treatment A: root canal and restorative treatment; treatment B: extraction and dental implant placement.
Table 2. Treatment selection among specialties based on endodontic treatment complexity (n = 188).
Endodontic Treatment Treatment Choice* | Endodontist | Periodontist [Prosthodontist| Oral and Maxillofacial Surgeon | Total
Complexity n =45 (23.9%)|n =51 (27.1%)|n = 55 (29.3%) n =37 (19.7%)
(Question Number)

Level one A 79% 70% 65% 57% 68%

1,7,13) B 21% 30% 35% 43% 32%

Level two A 79% 66% 59% 55% 65%

(4,10, 15) B 21% 34% 4% 45% 35%

Level three A 92% 82% 76% 69% 80%
(2,5,8,11, 14,16) B 8% 18% 24% 31% 20%
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Endodontic Treatment Treatment Choice* | Endodontist | Periodontist [Prosthodontist| Oral and Maxillofacial Surgeon | Total
Complexity n =45 (23.9%)|n =51 (27.1%)|n = 55 (29.3%) n =37 (19.7%)
(Question Number)
Level four A 64% 44% 42% 28% 45%
(.9 B 36% 56% 58% 72% 55%
Level five A 62% 56% 48% 40% 52%
(6,12, 17, 18) B 38% 44% 52% 60% 48%
Overall A 75.2% 63.6% 58% 49.8% 61.7%
(1-18) B 24.8% 36.4% 42% 50.2% 38.3%
*A: root canal and restorative treatment; B: extraction and dental implant placement.
Table 3. The response percentage of the study participants to special conditions (n = 188).
uesion Number) [vcamen o] o | Fecutonts Trvostodonts] — Oratnd o Soseen
13 B 34% 32% 24% 32% 30%
A 66% 68% 76% 68% 70%
4 Fixed 3-unit bridge 11.1% 13.7% 16.4% 10.8% 13.3%
Single implant 88.9% 86.3% 83.6% 89.2% 86.7%

*No: extraction and dental implant placement; Yes: root canal and restorative treatment.

3.4. Treatment Selection for Special Cases

The response rates of the four groups of participants to the
four questions that were related to special clinical conditions
are presented in Table 3. The participants of all four groups
indicated that they were more likely to choose treatment A (n =
188, 70%) than treatment B (n = 188, 30%) to treat cases
described in the special clinical scenarios; these situations
included cases in which patients were medically compromised,
cases in which the position of the tooth in the arch made
treatment difficult, and cases requiring the treatment of a
canine tooth. In patients with a complicated medical history,
endodontists were more likely to choose this treatment option
(n =45, 78.5%) than the other groups, although the rates were
not significantly different (p = 0.668). A greater percentage of
prosthodontists (n = 55, 84.4%). Prosthodontists indicated that
the anterior or posterior position of the tooth in the arch would
influence their treatment selection in favor of tooth retention;
although this rate was higher than that of the other groups, they
did not significantly differ (p = 0.971). A higher response rate
was also found among prosthodontists (n = 55, 65.5%); that
group indicated that a canine tooth would influence their
choice of treatment in favor of tooth retention more than the
other groups, although there was no statistically significant
difference (p = 0.059).

However, in cases requiring the replacement of a single
missing tooth, all the participants in this study indicated they
would decide to place an implant rather than a fixed prosthesis.
A higher response rate was reported among oral and
maxillofacial surgeons (n = 37, 89.2%) than other groups,
although there was no statistically significant difference (p =
0.839).

4. DISCUSSION

This study provides important information regarding the
current decision-making trends of academic faculty who are
practicing dentists in Saudi Arabia. The findings pertain to the
appropriate management of compromised teeth, either through

retention with endodontic and restorative treatment or by
extraction and implant placement. These trends should be taken
into consideration in certain clinical scenarios in which the
general systemic health status of the patient is of much
concern. This is the first study conducted in Saudi Arabia to
consider the decision-making of academic dentists; previous
studies to date have been limited and have not been
representative of the entire academic community in the
kingdom.

The current study focused mainly on two issues. The first
pertained to how best to manage compromised teeth when
confronted with various levels of prosthetic and endodontic
complexity. The second pertained to special
considerations inherent to the proper means of managing
compromised teeth in certain scenarios.

issue

In the first part of this study, the general preference of
dental faculty was to save and maintain compromised teeth that
could otherwise be restorable at any level of prosthetic and
endodontic complexity, even with the knowledge that some
difficulty in treatment might be encountered. These findings
are supported by those in the literature in which most dentists
were fundamentally more inclined to save a tooth than to place
an implant, even when it was not always convenient under all
clinical conditions [1, 4, 5].

However, based on the prosthetic clinical scenarios
presented in the current study and the preference expressed by
the oral and maxillofacial faculty surgeons, implants were
considered the ideal treatment option over more conservative
procedures in simple and advanced prosthetic cases that
include single compromised teeth and multiple abutments
planned for a fixed prosthesis. The preference among this
group for placing implants in these cases was consistent with
the literature. Many studies have demonstrated that due
consideration should be given to certain key issues that vary
based on the clinical situation; in some cases, placing an
implant is deemed to be a necessary procedure [4, 7, 9, 10, -
12]. In cases of intermediate prosthetic complexity involving
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multiple compromised adjacent teeth, endodontic treatment
was considered by all the faculty participants in this study to be
a better therapeutic approach than implant placement. The
rationale for this decision-making process is based on the level
of treatment complexity and is supported by the dental
literature; it might be a better choice to save and retain the
tooth in question than to sacrifice it, provided that it can be
restored [13, 14].

The second part of this study focused on special clinical
considerations that were likely to influence the treatment
choice of the faculty participants. Such difficult situations
included patients with a complicated medical history, the
position of the tooth in the arch that could make treatment
difficult, the treatment of a canine tooth, and cases requiring
the replacement of a single tooth. In situations with high
complexity, all dental faculty in this study selected what they
believed to be the most appropriate measures to rehabilitate the
tooth in question through endodontic and restorative treatment
over extraction and implant placement; these results were
supported by previous studies [1, 5, 13]. On the other hand, in
the case of replacing a single missing tooth, all faculty
participants in the current study preferred to place an implant
rather than a fixed prosthesis, as placing an implant in this
situation would be a safer procedure than the unnecessary loss
of sound tooth structures as a result of fixed prosthetic
restoration; this finding is also supported by the literature [2,
15]. In a similar context, the present findings coincided with
the preference expressed by patients in a previous survey study,
which indicated that an implant-supported crown was a better
therapeutic solution for the replacement of a single missing
tooth, regardless of the location of the single space within the
mouth [16].

Accordingly, the results obtained in this study could be
rationally explained by some factors that influence decision-
making that have been described in the literature, one of these
being that it is always a better choice, biologically and
functionally, to save a tooth rather than to replace it with an
implant, especially when the restoration is possible [13]. It is
also important to understand that the physical, biomechanical,
and biological properties of natural teeth cannot be totally
reproduced by implants and prosthetic restorations [17].
Therefore, the decision-making process of clinicians should
always consider certain factors that affect the likelihood of
treatment success and patient satisfaction [15, 16].

One of the limitations of this study was the fact that the
sample was selected from among academic faculty members;
this may limit the generalizability of the results, as they do not
represent the entire dental community. This would be a great
area of further research.

CONCLUSION

The decisions made by the dental professionals in this
study were based on their high educational background,
clinical experience, and the complexity of treatment. Current
findings indicate that saving compromised teeth through
retention with endodontic and restorative procedures is
preferred over implant placements. Nevertheless, there is an
increased potential for implant placement as prosthetic
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complexity increases; implant placement was most often
preferred in single tooth replacement scenarios. Due
consideration should be given to assess the restorability of the
tooth in question, as well as the esthetic implications, clinical
complexity, the position of the tooth in the arch, the general
systemic health status of the patient, and the patient’s overall
satisfaction with a procedure. Failure to recognize any of these
parameters may negatively influence either the outcome of
endodontic therapy or the survival of dental implants. The
present study provides a snapshot of clinical perceptions from
endodontic and prosthodontic perspectives; it may provide
useful information to dental professionals to guide them in
making the right decisions when choosing whether or not to try
to save a tooth in their daily practices.
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