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Aim: This study aims to describe the pattern of coronal restoration use among different
dental specialties after root canal obturation in two governmental hospitals in Riyadh.
Materials and Methods: Electronic dental records at King Abdul-Aziz Medical City and
University Dental Hospital were reviewed. Teeth that underwent initial root canal treatment
on a permanent tooth for obturation using gutta-percha between April 2019 and June 2019
were included. The collected data included the type of material used for coronal restoration
after RCT, immediate post-space preparation, cotton pellet placement, the clinical title and
specialty of the treating physician, and the center where treatment was performed. Excel was
used for data collection. IBM SPSS was used for descriptive and interferential analyses.
Results: A total of 763 patients were included in the study, in which the double seal technique
was used in 56% of the patients, followed by Cavit, which was used in approximately 17% of the
patients. Post space was prepared immediately after root canal treatment in 49 patients, and only
17 teeth received the final post, whereas post space was temporized for the rest of the prepared
teeth and received the final post at the following visits. Significant relations were found between
the type of material used and the clinical title of the treating physician and between the material
of choice and the specialty of the dentist. The double seal was the technique of choice among
endodontists and restorative dentists, whereas advanced general dentists frequently used Cavit.
The least used materials were IRM, amalgam, and Ketac Silver.

Conclusion: The double seal technique was found to be the most commonly used method to
achieve a coronal seal, followed by Cavit. Other materials used after RCT, in sequential order
based on the frequency of use, were GIC, temporary crowns, resin composite, RMGIC,
prefabricated post with composite buildup, IRM, amalgam, and Ketac Silver.

Keywords: coronal restoration, temporary fillings, endodontic treatment, restorative
treatment, root canal treatment

Introduction

Root canal treatment (RCT) aims to promote healing and prevent infection of
periapical tissue.! Therefore, to attain the desired outcome of RCTs, microorgan-
isms must be eliminated by thorough cleaning and shaping of the root canal
system.”* Additionally, sealing the root canal system with proper filling material
to achieve a “fluid-tight” obturation results in an excellent apical seal, which is
essential for the success of the RCT.** Endodontic treatment has a high success rate
of up to 93%.°® However, the lack of adequate coronal coverage significantly
reduces treatment success.” Research has found that in the absence of coronal
coverage, saliva leaked throughout the whole length of the root filling material in
only a week, although the obturation was of good quality.'®

Received: 26 June 2021
Accepted: 27 August 2021
Published: 11 September 2021

Clinical, Cosmetic and Investigational Dentistry 2021:13 389-394 389
© 2021 AlSwayyed et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
BY N

terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing
the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


mailto:ralnafisa@gmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

AlSwayyed et al

Dove

In cases where the canals have been grossly and persis-
tently contaminated, root canal retreatment is required."’
Therefore, immediate restorations, whether temporary or

permanent, 1912

should provide an adequate sea
Temporary restorations are those placed in the access cavity
between appointments to provide a coronal seal."’
Alongside a good seal, the temporary restoration of choice
should provide ease of placement, removal, and adequate
strength.'*'? Some temporary materials used after endo-
dontic treatment are glass ionomer cement (GIC), resin-
modified GIC (RMGIC), reinforced GIC (Ketac Fil and
Ketac Silver), composite resins, amalgam, zinc-oxide-
based reinforced intermediate restorative material (IRM),
calcium sulfate-based filling material (Cavit), and tempor-
ary crowns with or without posts.

This study aimed to describe the different types of
coronal restorative materials that are directly placed after
root canal obturation and compare the usage of several
restorative techniques among different dental specialties in
King Abdul-Aziz Medical City (KAMC) and University

Dental Hospital at King Saud University in Riyadh.

Methods

Ethical approval was obtained from the institutional
review board committee at King Abdullah International
Medical Research Center (KAIMRC) in July 2019. Due
to the retrospective nature of the study, patient consent was
waivered by the IRB. However, patient confidentiality was
maintained by keeping the data anonymized in compliance
with the Declaration of Helsinki.
between April 2019 and June 2019 were reviewed. The

Documented cases

data were retrieved from electronic dental records in
KAMC and University Dental Hospital endodontic,
restorative, and advanced general dentistry (AGD) depart-
ments. All cases that received complete RCT on a perma-
nent tooth using gutta-percha as obturating material were
included in the study. No gender restriction was applied.
Records of patients were excluded if they were younger
than 15 years of age, had incomplete documentation,
underwent retreatment, or underwent a treatment regiment
in which materials other than gutta-percha were used.
Excel was used by trained research members to collect
the data. The collected data included the type of material
used for coronal restoration after RCT, whether or not post
space was immediately prepared after obturation, cotton
pellet placement before temporization, the clinical title and
specialty of the treating physician, and the center where
treatment was performed. The raw dataset was compiled,

validated, and checked for missing values or outliers.
Then, cases were deidentified and anonymized to maintain
confidentiality. The data analysis process of this study
included two stages. The first stage included descriptive
analysis, where all categorical variables were described as
frequencies and percentages. The second stage included
hypothesis testing using the Pearson chi-square test. The
test was applied using IBM SPSS Statistics 25.0. A rela-
tionship was considered significant if the P value was 5%
(a value) or less along with a confidence interval of 95%
and a 3 value of 0.2.

Results

A total of 1020 electronic dental records of patients who
underwent RCT were reviewed. Only 763 records met the
inclusion criteria and were included in the study. Table 1
demonstrates the clinical title and specialty of the treating
dentist as well as the hospital of treatment. Most patients
were treated at the University Dental Hospital, which
accounted for more than half of the patients. The records
also showed that most of the treatment was performed by
endodontists (85.1%), followed by restorative dentists and
advanced general dentists (AGDs). Moreover, residents
and consultants were found to have performed most of
the treatment, whereas specialists performed only approxi-
mately 8% of the treatment.

Table 2 shows the pattern of usage of different restora-
tive materials for coronal seal, post-space preparation, and
cotton pellet placement. This demonstrates that Ketac
Silver, amalgam, and IRM were among the least used
materials after RCT. These materials were collectively
used in less than 0.8% of the patients. On the other hand,
the double seal technique was used in more than half of
the patients. Moreover, a cotton pellet was placed in
approximately 40% of the patients, and post space was
prepared in only approximately 6% of the treated teeth.

Table 3 demonstrates the distribution of using restora-
tive materials among different specialties, and it shows the
significant relations found between the variables. The dou-
ble seal was the most commonly used technique among
endodontists and restorative dentists, whereas Cavit and
GIC were the most commonly used materials by AGDs.
Moreover, significant relations were found between the
type of material used and the dentist’s specialty, between
the material used and the dentist’s clinical title, and
between the material used and hospital where the treat-
ment was performed, with P values of 0.000, 0.001, and
0.000, respectively.
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canal seal,'®'® while other studies have discussed the
opposite association;'® ' However, a systematic review
conducted by Gillen et al concluded that the quality of
both root canal filling, as well as the quality of coronal
restoration, is of the utmost importance to increase the
chance of success of the treatment.”* This retrospective
study aimed to describe and compare the usage of the
types of coronal restorative materials that are placed
directly after root canal obturation among dental special-
ties in King Abdul-Aziz Medical City and University
Dental Hospital at King Saud University in Riyadh.
in both
reviewed, and 763 patient records were included in the

Electronic dental records institutions were
study.

In patients where teeth were temporized, cotton pellets
were placed in almost 40% of the teeth. The use of cotton
pellets over the canal orifice is controversial.'” Their use
facilitates the subsequent removal of the temporary restora-
tion, and it prevents the restoration from blocking the canals.'
On the other hand, their use can reduce the thickness of the
overlaying restoration, which compromises the seal and may
affect the restoration’s strength.”*** Moreover, cotton pellets
may allow displacement of the restoration during mastication
by acting as a cushion. Additionally, microscopic cotton fibers
may be inadvertently exposed to the oral environment and
produce a wicking effect of saliva and bacteria. Finally, the use
of cotton pellets may cause leakage through exposed dentinal
tubules.”>** Therefore, care should be taken when placing
cotton pellets. Using a small well-adapted piece of cotton
over the orifice and not the chamber is advised.'
Alternatively, a sterile well-adapted part of polytetrafluor-
oethylene (PTFE) tape could be used.”

In this study, post space was prepared immediately
after obturation in 49 teeth, and only 17 teeth received
the final post, whereas the rest of the teeth were tempor-
ized. An ideal seal of the canal can be obtained by
immediate placement of the permanent post and core.'?
In contrast, temporary posts are not effective in preventing
leakage.”>® In fact, it has been shown that the use of a
temporary post allows as much contamination as when no
post is present.”®

Significant relations were found between the type of
material used and the clinical title of the dentist and between
the type of material used and the dentist’s specialty. Cavit and
GIC were the most commonly used materials among AGDs,
as they were used in 56.4% of the patients. Cavit is a zinc
oxide/calcium sulfate preparation.'? Because of its hygro-
scopic properties (water absorption), it provides an excellent

marginal seal;'? however, an in vitro study conducted by
Pieper et al detected dye penetration through the bulk of the
material, which confirms previous findings by Cruz et al.>’>*
This suggests that recontamination could occur by bacterial
infiltration through the material itself. Therefore, an adequate
bulk of the material is required to reduce bacterial micro-
leakage and overcome the low compressive strength of
Cavit.'*"® A 354 mm thickness of the material is
recommended.'>"® The hygroscopic property of Cavit may
also pose a disadvantage, as evidence has shown that this
property might lead to cuspal deflection and tooth fracture.?’

GIC is an adhesive restorative material that bonds to
the tooth through a chelation reaction that occurs between
the calcium group in the tooth and the carboxyl group in
GIC, creating a chemical bond.*® An in vitro study con-
ducted to assess the sealability of GIC at different periods
concluded that GIC provided a superior seal compared to
that of other materials, yet seal deterioration occurred at
two weeks and was significant after four weeks.*!
Alongside its adhesion to the tooth structure, other advan-
tages of GIC include fluoride release and antibacterial
activity, which is owed to its low pH and the presence of
certain cations.'” Some GIC disadvantages include diffi-
culty in differentiating it from the surrounding tooth struc-
ture, cost compared to other materials, and susceptibility to
shrinkage during setting, which compromises the coronal
seal 12:13:32
To overcome the shortcomings of temporary restorative
materials, a double seal technique was proposed.> In this
technique, two temporary materials are placed on top of
each other as an internal layer and an external layer, thus
enabling more adaptation to cavity walls and resulting in
less leakage.>> Commonly used combinations include
Cavit as the inner material, IRM as the outer material or
Cavit and GIC.'>'** In this study, the use of Cavit and
GIC was referred to as a double seal. It was found that this
combination was the most commonly used coronal restora-
tive technique among restorative dentists and endodontists;
also, it was the most widely used technique across dentists
with all clinical titles, as approximately 56% of all the
patients were restored utilizing this technique.

IRM, Ketac Silver, and amalgam were among the least
used materials. IRM is a zinc oxide eugenol-based mate-
rial reinforced with polymethyl methacrylate. Due to the
presence of eugenol, IRM exhibits antibacterial activity.'>
However, the presence of eugenol impairs the polymeriza-
tion of resin composites.’’ Furthermore, research has
shown that IRM has a poor marginal seal, performs poorly
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under stress, and exhibits bacterial penetration through the
bulk of the material.?’>*'>*> In a study conducted by
Udayakumar et al, it was found that after 7 days, max-
imum leakage was detected in IRM samples compared to
that observed with the use of other materials. After 18
days, leakage was detected in 100% of the IRM-restored
samples.’ Another study stated that “IRM resulted in the
poorest marginal seal” compared to Cavit, GIC, and
dimethacrylate-based filling.?” These findings may explain
its scanty usage.

To our knowledge, this paper is the first to study
restorative material usage after root canal obturation in
Saudi Arabia; nonetheless, one of the shortcomings of
this paper is that data were collected in two governmental
hospitals and learning institutions. Materials used in pri-
vate practice, where the cost of the material is a major
determining factor for its use, may follow a different
distribution. Other studies in various areas of Saudi
Arabia and among different types of practices are required
for additional data comparisons and for the construction of
universal guidelines.

Conclusion

Many factors can affect the success of endodontic treat-
ment. One of the main factors is the coronal seal; thus, the
coronal restoration of choice should have adequate
strength and an excellent seal. In this study, it was found
that the double seal technique, which combines the advan-
tages of two types of temporary restorations to overcome
the disadvantages of each individual type, was the most
commonly used method to achieve a coronal seal, fol-
lowed by the use of Cavit. Cavit was the second most
widely used material for restorative dentists and endodon-
tists and the first for AGDs together with GIC. Other
materials that were found to be used after RCT, listed
following their frequency of use, were temporary crowns,
composite resin, RMGIC, prefabricated post with compo-
site buildup, IRM, amalgam, and Ketac Silver. Ketac
Silver was the least used material, as it was used only
once throughout the sample.

Moreover, post space was prepared in 49 teeth and was
temporized in 32 of them; post space temporization was
reported in the literature as ineffective in preventing
leakage.*>*® Cotton pellets were placed in less than 40%
of teeth before temporization. Placement cotton pellet

before temporization is controversial.'****

This study provides baseline information that could aid
in establishing guidelines for selecting the best material to
provide patients with the best possible treatment outcomes.
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