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Objectives: To investigate the preferences of general
dental practitioners (GDPs) and endodontists in using
endodontic intra-canal medications (ICMs).

Methods: This observational and descriptive study
was conducted in 2014 in the western province of
Saudi Arabia. Following ethical clearance and 2 pilot
studies, a web-based questionnaire was electronically
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sent to 375 randomly and systematically selected GDPs
and all endodontists in the western province (n=49).
An accompanying e-mail explained the study’s aims
and confirmed that the data yielded would remain
confidential. The responses were collected, and the data
was analyzed using the Chi-square test at p=0.05.

Results: Significantly, the highest proportion of
respondents (53.7%) reported disinfection of the root
canals as the main function of ICMs. Calcium hydroxide
(CH) was the preferred material of the majority of those
who used the same ICM in all cases (85.7%). While
the vast majority of all endodontists (87.5%) used CH
after pulp extirpation, 48.5% of GDDPs used formocresol
(p<0.001). Almost 30% of those who used ICMs after
pulp extirpation did not do so after cleaning and shaping
of vital cases. Most endodontists used CH (62.5%) and
antibiotics (37.5%) in necrotic pulp cases without apical
lesions, which were significantly greater than those of

GDPs who did the same (43.8% and 17.2%).

Conclusions: Participants were aware that the main
function of ICMs is disinfection of the root canal
system. However, it is clear that GDPs should reduce
their reliance on phenol- and formaldehyde-based
medications. There was a distinct trend toward the use of
ICMs, especially CH, in necrotic pulp cases.
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Asuccessful root canal treatment (RCT) must involve
the complete elimination of microorganisms, which
can be mainly achieved by efficient cleaning and shaping
(C&S) of the root canal system. However, the role of
intra-canal medications (ICMs) cannot be ignored.
Traditionally, it is believed that ICMs have an adjunct
impact on the complete disinfection of root canals. Due
to the complexity of the root canal morphology, hand
and rotary files cannot clean areas such as the isthmuses,
lateral canals, and dentinal tubules. In such cases, effective
irrigation, as well as the use of ICMs, is essential. In
addition, ICMs may indirectly contribute to the healing
of the affected periapical tissues."” The ICMs may be
used for a number of purposes; for instance, to reduce
or prevent inter-appointment pain and to provide a
supplementary coronal seal in temporary restorations.?
Currently, a variety of ICMs is available including
calcium hydroxide (CH), antibiotics, and phenol-based
and anti-inflammatory agents. However, each of these
iterations may have certain disadvantages; for example,
formaldehyde- and phenol-based formulations are no
longer recommended due to their toxicity and potential
carcinogenic effects.*® Because of its antibacterial
effects, CH has been commonly used, especially in cases
of apical periodontitis;” however, it may not be efficient
against certain bacterial or fungal strains.®

To date, there have been few reports on the
preferences of dental practitioners regarding their use
of ICMs and their method of delivery into the root
canal system.”'” In one study in Saudi Arabia, it was
reported that formocresol was the most commonly used
medication (46% of respondents)."” The remaining
participants used different formulations including
camphorated monochlorophenol (CMCP) (23%), CH
(19%), and iodoform (11%). Only 1% reported using
ICMs between appointments.' However, the authors
did not investigate other aspects of ICMs’ usage in
depth, such as preference for specific types of ICMs in
various clinical scenarios."

It is generally accepted that questionnaire studies
facilitate the gathering of valuable information on
the preferences, experiences, and practices of the
participants.""’* However, they should be conducted
systematically to enable a good response rate and
must be free from bias so that the results can be
representative.''"? In the current study, the aim was to
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explore the practice and preferences of general dental
practitioners (GDPs) and endodontists regarding the
use of ICMs during RCTs. The general purpose of the
survey was to answer the following questions:

*  What are the primary ICMs used by GDPs and
endodontists for specific endodontic conditions?

e What is the most commonly used method for
inserting ICMs into the root canal system?

Based on these questions, the following null
hypotheses (HO) were tested:

HO (1): There would be no significant differences
among the different proportions of dental practitioners
using various ICMs for a specific endodontic condition.

HO (2): There would be no significant differences
between endodontists and GDPs using ICMs for each
specific endodontic condition.

HO (3): There would be no significant differences
among different proportions of dental practitioners
using different ICMs regarding the method used for

their insertion.

Methods. This observational and descriptive survey
study was carried out between August and December
2014 in the western province of Saudi Arabia. Ethical
approval was obtained from the Research Ethics
Committee at College of Dentistry, Taibah University.
The ethical committee approved this study without the
need to obtain consent from participants because their
identities and e-mail addresses remained anonymous. A
pilot study was conducted on 50 GDPs to make sure
that the questions could be easily answered without the
risk of subjective interpretation. The final web-based
questionnaire was constructed using the Google Drive
tool. It comprised 15 main closed questions, covering
demographics, general endodontic practice, the primary
ICM used in all endodontic conditions, the primary
ICM used in specific endodontic conditions, methods
used for inserting paste-based ICMs, and the main
function of ICMs.

The inclusion criterion was any dental clinician who
was practicing dentistry in Saudi Arabia. The sample
size was calculated based on the expected response rate
(40-60%) and the target population size (number of
dentists working in the specified region). A total of 375
GDPs were randomly and systematically selected by
another individual with no connection to the research.
For this purpose, a simple randomization method
was applied. The questionnaire was electronically
sent to all participants, with an accompanying e-mail
that explained the study’s aims and confirmed that
participants’ identities would remain anonymous.
Responses were retrieved from the Google Drive Excel
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sheet. Any participant who had not been performing
RCTs was excluded from the study. The data were
analyzed using SPSS, Version 19 (SPSS Inc., Chicago,
IL, USA) and the Chi-square test at p < 0.05 was
applied.

Results. Out of all respondents, there were 175
(80.3%) GDPs, 29 (13.3%) endodontists, 4 (1.8%)
endodontic postgraduate students or residents, and 10
(4.6%) others (including periodontists, orthodontists,
and oral surgeons and residents in these disciplines). The
overall response rate was 51.4% (218/424). The final
responses of non-endodontists (GDPs, postgraduate
students, and others) was 50.4% (189/375) and
endodontists 59.1% (29/49). In total, 11 GDPs (6.3%)
and 4 others (40%) had never performed RCTs, while
36.4% of endodontists performed 15 or more RCTs in
a week, and 30% of GDPs performed 3-5 cases in the
same period (»p=0.001) (Table 1). The number of weekly
RCTs was positively associated with the participants’
experience (p<0.001). There was no significant
relationship between the number of cases performed
per week and the use of different ICMs for different
pulpal diseases (p=0.100). In addition, there was no

correlation between participants’ experience and the use
of different ICMs (p=0.607). The highest proportion of
participants (53.7%) reported that the main function
of ICMs is to disinfect the root canal system (p<0.001),
with a significantly higher proportion of endodontists
(76.7%) than GDPs (48.3%) (p<0.001) (Table 2).

The proportion that used different ICMs for
differently treated RCTs (48%) was not significantly
different to that using the same ICMs (36.6%)
(p=0.079), with no significant variation between
GDPs and endodontists (p=0.518) (Table 3). The
greatest proportion of those who used different ICMs
in different cases (45%) did so because ICMs have
varying effects (p<0.001). The majority (85.7%) used
non-setting CH as an ICM in all cases (»<0.001); no
notable difference was shown between endodontists
(100%) and GDPs (81.3%) in this regard (p=0.260)
(Table 3). Most (63.2%) used a specific ICM in all cases
because of its superior antibacterial effects (p<0.001),
with no significant differences between GDPs and
endodontists (p=0.409).

The proportion of GDPs who used ICM:s following
pulp extirpation (88.2%) was greater than that of

Table 1 - Number of root canal treatment (RCT) per week and its correlation with participants’ experience.

Respondents Number of RCT cases performed per week (p<0.001)
1-2 cases 3-5 cases 6-10 cases 11-15 cases >15 cases Total
General dental practitioners 43 (26.2) 49 (29.9) 33 (20.1) 22 (13.4) 17 (10.4) 164 (100)
Endodontists 4(12.1) 4(12.1) 6(18.2) 7(21.2) 12 (36.4) 33 (100)
Other 4(66.7) 1(16.7) 1(16.7) 0(0) 0 (0) 6 (100)
Total 51 (25.1) 54 (26.6) 40 (19.7) 29 (14.3) 29 (14.3) 203 (100)
Experience (years)
Upto5S 22 (31.9) 21 (30.4) 16 (23.2) 7 (10.1) 3 (4.3) 69 (100)
5.1t 10 6(11.5) 18 (34.6) 12 (23.1) 5 (9.6) 11 (21.1) 52 (100)
10.1 to 20 19 (35.8) 10 (18.9) 8 (15.1) 10 (18.9) 6(11.3) 53 (100)
More than 20 2 (8.3) 3 (12.5) 3(12.5) 7(29.2) 9 (37.5) 24 (100)
Total 49 (24.7) 52 (26.3) 38 (19.7) 29 (14.6) 29 (14.6) 198 (100)
Data expressed as number and percentage (%)
Table 2 - Respondents details regarding the main function of intra-canal medications (ICMs).
Respondents Disinfection ~ Reduce pain  Lesion healing Coronal seal ~ Dissolvent Total
General dental practitioners 69 (48.3) 23 (16.1) 29 (20.3) 8 (5.6 14 (9.8) 143 (100)
Endodontists 23 (76.7) 0 (0 1 (3.3) 6 (20.0) 0 (0 30 (100)
Others 3 (75.0) 0 (0 1(25.0) 0 (0 0 (0) 4 (100)
Total 95 (53.7) 23 (13.0) 31(17.5) 14 (7.9) 14 (7.9) 177 (100)

Data expressed as number and percentage (%). p<0.001
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endodontists (57.1%) (p=0.029). There were also
significant differences between the groups as to the
types of ICM used (p=0.002). While the vast majority
of endodontist ICM users in this scenario (87.5%)
chose CH, most GDPs (48.5%) used formocresol,
while 27.3% opted for CH (Table 4).

The proportion of those who used ICMs after C&S
of vital cases (65.1%) was significantly greater than
that of those who did not do so (34.9%) (p=0.003);
there were no significant differences between GDPs
and endodontists in this regard (p=0.075) (Table 4).
In addition, within those who used ICMs, the highest
proportion of GDPs (59.5%) and all endodontists
(100%) used CH. Almost 30% of those who used
ICMs after pulp extirpation did not do so after C&S
of vital cases, which was a significant reduction in the
GDPs group (p=0.001) (this was not the case with the
endodontists; [p=0.604]).

The overwhelming majority (93.2%) used ICMs
during the management of necrotic pulp without apical

Madarati et al

lesions (p<0.001), with CH being the most commonly
used ICM (45.5%) (p<0.001) (Table 5). The highest
proportions of endodontists used CH (62.5%) and
antibiotics (37.5%), which were significantly greater
than those of GDPs (43.8% for CH, and 17.2% for
antibiotics) (p=0.021). All endodontists (100%) and
96.6% of GDPs used ICMs in cases of necrotic pulp
with periapical lesions, with CH being, significantly,
the most commonly used ICM (56.6%) (p<0.001)
(Table 5). Only 4 respondents (GDPs) did not use ICMs
in cases associated with intra-oral sinus tracts. Calcium
hydroxide was used by most respondents (54.7%)
(p<0.001), with significantly more endodontists
favoring it (85.7%) compared with GDPs (46.7%)
(p<0.035).

Most respondents (48.8%) were in the habit of
using injecting syringes to insert paste-based ICMs,
significantly outweighing the lentulo spiral users
(23.8%) (p=0.009), with no significant differences
between GDPs and endodontists (p=0.386) (Table 6).

Table 3 - Policy of using intra-canal medications (ICMs) in different cases and the same ICM in all cases.

Respondents Policy of using ICMs in different endodontic cases The primary ICM in all endodontic cases
No Use same  Use different Total CH Formocresol Ledrmix Total
ICMs ICMs ICMs
GDPs 27 (16.5) 59 (36.0) 78 (47.6) 164 (100) 39 (81.3) 7 (14.6) 2(4.2) 48 (100)
Endodontists 3 (9.4) 12 (37.5) 17 (53.1) 2 (100) 12 (100) 0 (0) 0 (0) 12 (100)
Other 1(16.7) 3 (50.0) 2(33.3) 6 (100) 3 (100) 0 (0) 0 (0) 3 (100)
Total 31(15.3) 74 (36.6) 97 (48.0) 202 (100) 54 (85.7) 2(3.2)
Data expressed as number and percentage (%). CH -calcium hydroxide; »<0.001
Table 4 - DPolicy of using ICMs after pulp extirpation and after C&S of vital cases.
Respondents ICMs after pulp extirpation
CH Formocresol CMCP Others I don’t use ICM Total
GDPs 18 (24.3) [27.3] 32 (43.2) [48.5] 9(12.2) [13.6] 7(9.5) [10.6] 8(10.8) 74 (100)
Endodontists 7 (50) [87.5] 0(0) [0] 0(0) [0] 1(7.1) [12.5] 6 (42.9) 14 (100)
Others 1(50) [50.0] 0(0) [0] 0(0) [0] 1(50) [50] 0(0) 2 (100)
Total 26 (28.9) [34.2] 32(35.6) [42.1] 9 (10) [11.8] 9 (10) [11.9] 14 (15.6) 90 (100)
76 (84.4)
Respondents After C&S of vital cases
Antibiotics CH Formocresol CMCP I don’t use CM Total
GDPs 343 [7.1] 25(36.2) [59.5] 10(14.5) [23.8]  4(5.8) [9.5] 27 (39.1) 69 (100)
Endodontists 0 (0) 12 (85.7) [100] 0 (0) 0 (0) 2 (14.3) 14 (100)
Others 0(0) 2 (100) [100] 0 (0) 0 (0) 0 (0) 2 (100)
Total 3(3.5) [5.4] 39 (45.9) [69.6] 10 (11.8) 17.9] 4(47) 17.1] 29 (34.9) 85 (100)
56 (65.1)

‘The values in brackets represent proportion of respondents within ICMs users. CH -calcium hydroxide; p<0.001
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Discussion. While survey studies are considered
an important research tool, this is with the proviso
that they receive adequate attention of planning and
preparation.'! In a pilot study, initial data were collected
from a group of GDPs to confirm that the questions
could be easily answered, which would prevent any bias
in the interpretation." Other studies saw a response
rate of 70-80% being preferred, to eliminate the risk
of favorability.'*'® However, as seen elsewhere, a
minimum non-response bias could be obtained with
a 43% response rate.'” Consequently, the 50.4% and
response rates for GDPs and endodontists 59.1%, we

obtained in the current study can be seen as acceptable.
In fact, this is a good level of response, considering that
web-based questionnaires usually have poor response
rates.'®** In addition, good sampling and non-biased
responses are other key factors that can validate the
results of survey studies.'"'* Small randomized samples
with good response rates have been considered more
valuable than large non-randomized samples, even
when there is a high response rate.'* The GDPs in the
current study were randomly and systematically selected
from the local dental register. No significant differences
were observed between the proportion of respondents

Table 5 - Usage of intra-canal medications (ICMs) in different scenarios of non-vital cases.

Respondents Antibiotics CH Formocresol CMCP I don’t use ICM Total
Necrotic pulp without periapical lesion
GDPs 11(15.7) [17.2] 28 (40) [43.8] 16 (22.9) [25] 9(12.9) [14.1] 6 (8.6) 70 (100)
Endodontists 6(37.5) [37.5] 10 (62.5) [62.5] 0(0) 0(0) 0 (0) 16 (100)
Others 0 (0) 2(100) [100] 0 (0) 0 (0) 0 (0) 2 (100)
Total 17 (19.3) [20.3] 40 (45.5) [48.1] 16 (18.2) [20.3] 9(10.2) [11.4] 6(6.8) 88 (100)
82(93.2)
Necrotic pulp with periapical lesion
GDPs 14 (23.7) [24.6]  31(52.5) [54.4] 8 (13.6) [14] 4(6.8) [7] 2(3.4) 59 (100)
Endodontists 5(33.3) [33.3] 10 (66.7) [66.7] 0(0) 0(0) 0 (0 15 (100)
Others 0 (0) 2(100) [100] 0 (0) 0 (0) 0 (0) 2 (100)
Total 19 (25) [25.7] 43 (56.6) [58.1] 8(10.5) [10.8] 4(5.3) [5.4] 2(2.6) 76 (100)
74 (97 .4)
Necrotic pulp with intra-oral fistula
GDPs 16 (26.7) [28.6] 28 (46.7) [50] 6(10) [10.7] 6(10) [10.7] 4 (6.7) 60 (100)
Endodontists 2(14.3) [14.3] 12 (85.7) [85.7] 0(0) 0 (0) 0 (0 14 (100)
Others 0 (0) 1(100) [100] 0 (0) 0 (0) 0 (0) 1 (100)
Total 18 (24) [25.4] 41 (54.7) [57.7] 6(8) [8.5] 6(8) [8.5] 4(5.3) 75 (100)
71(94.7)
Failed RCT;
GDPs 12 (19.7) [21.4] 19 (31.1) [33.9] 13 (21.3) [23.2] 12(19.7) [21.4] 5(8.2) 61 (100)
Endodontists 3(21.4) [21.4] 11 (78.6) [78.6] 0(0) 0 (0) 0 (0) 14 (100)
Total 15 (20) [21.4] 30 (40) [42.9] 13 (17.3) [18.6] 12 (16) [17.1] 5(6.7) 75 (100)

The values in brackets represent proportion of respondents within ICMs users. CH -calcium hydroxide, GDP - general dental practitioners;

£<0.001

Table 6 - Mecthods for inserting past-based intra-canal medications (ICMs).

Respondents Paper points Lentulo Injecting Hand-files  Rotary files Total
spiral syringe

GDPs 6(11.5) 10 (19.2) 23 (44.2) 8 (15.4) 5(9.6) 52 (100)

Endodontists 1 (3.7) 9 (33.3) 15 (55.6) 2 (7.4) 0 (0) 27 (100)

Others 0 (0 0 (0 1 (100) 0 (0 0 (0) 1 (100)

Total 7 (8.8) 19 (23.8) 39 (48.8) 10 (12.5) 5(6.3) 80 (100)

GDP - general dental practitioners; p<0.002
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who used the same ICM for all cases (35.8%) and that
of late respondents who did so (41.4%). This study
recruited only dentists working in the western province
of Saudi Arabia, which could be considered as one
limitation. Nonetheless, our unpublished data showed
no remarkable differences in RCTS’ aspects between
dental practitioners in the western province and those
in other areas of Saudi Arabia.

The majority of GDPs (76.2%) did not perform
a high number of RCTs (10 or less per week). The
GDPs are usually involved in a range of general
dentistry procedures, dividing their working time
accordingly. They may also refer complicated cases to
endodontists. Another possible reason for their low
rate of conducting RCTs is the cost of providing good
endodontic care, set off against the low fees charged
to patients. This is an especially valid explanation, as
6.3% of GDPs never perform RCTs. A previous study
attributed the negative attitude of the majority of its
respondents toward the performance of RCTs (66%)
to the low charges.”! Based on this, it is paramount
to undertake further research to investigate GDPs
preferences as regards to performing RCTs and to
explore the influencing factors. In contrast, the majority
of endodontists (57.6%) performed 11 or more RCTs
per week. These professionals’ major focus remains on
specialized endodontic procedures. Unsurprisingly, the
number of RCTs they performed per week was directly
correlated with their level of experience. Over time,
professionals are expected to improve their skills and
to work faster and more efficiently, allowing them to
handle more cases. However, participants’ experience
did not have an impact on their preferences for using
different ICMs in different cases. Additional statistical
analysis was performed to investigate in depth the
impact of experience on certain aspects of using ICMs;
it was found that clinicians’ experience had no impact
on their practice in this regard. For instance, there were
no significant correlations between years of experience
and the use of different ICMs after C&S in vital cases
(»=0.231) and during necrotic cases (»=0.097).

It is generally believed that ICMs are used to
relieve inflammation of pulpal or periapical tissues, to
neutralize tissue debris, and to obstruct microleakage
from temporary restorations and dry weeping canals.’
The ICMs should only be used for root canal disinfection
as a secondary measure to mechanical C&S."* To some
extent, the current study reflected this school of thought,
as the highest proportion of respondents (53.7%) used
ICM s for the disinfection of root canals. The proportion
of endodontists who did so (77%) was significantly
greater than that of GDPs (48%), which reflects their
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superior understanding and awareness of ICMs’ main
function. This is reinforced by the fact that the second
highest proportion of endodontists (20%) believed that
ICMs provide a coronal seal, which was significantly
greater than the level of GDPs who believed the same
(6%). In addition, the second highest proportion of
GDPs (20%) believed that ICMs contribute to the
healing of periapical lesions. It is widely accepted
among endodontists that such an aim is accomplished
by the elimination of infection, which can be mainly
achieved using biomechanical instrumentation rather
than by relying on the chemical effects of ICMs."?

The GDPs and endodontists did not differ
significantly in terms of their use of the same or
different ICMs; however, a greater number of GDPs
(16.5%) than endodontists (9.4%) never used any
ICMs. Endodontists tend to believe that the use of
ICMs during appointments has beneficial effects.?>
The key reasons for using chemical canal preparation
using various ICMs are to eradicate bacteria and to
achieve analgesic and anti-inflammatory effects.**
Most respondents who used the same ICM in all
cases (85.7%) preferred non-setting CH as a primary
ICM, with all endodontists (100%) falling into this
group. Most participants (63.2%) did so because of
its superlative antibacterial effects. This reflects the
participants’ perception and awareness of its excellent
properties.

Recent animal studies have shown CH to be an
ICM that improves the success rate, regardless of the
number of visits.”” However, partial antibacterial effects
have also been reported in humans.® The main action
of CH is antibacterial, due to its high pH (11-12)
and ionic dissociation. The CH eradicates bacteria
by damaging bacterial DNA and plasma membrane,
and causing protein denaturation.”® In addition, it
denatures bacterial products,” regulates periapical
inflammatory exudate,®*® and induces hard tissue
formation.???° Nevertheless, CH has certain limitations
and its role must not be overestimated.*"** For example,
it is not completely effective against certain bacterial
species (for example, Enterococcus faecalis) and fungal
pathogens (for example, Candida albicans).® In contrast
to organic medicaments, CH-based medicaments are
not volatile and are available in either powder or paste
form. Therefore, physical contact with CH is essential
to benefit from its therapeutic actions.! The highest
proportion of respondents who used different ICMs
in different cases (45%) did so because they believe
that ICMs have different effects. This may reflect their
understanding of the various pathological conditions
of different endodontic cases that necessitate the use of


http://www.smj.org.sa/index.php/smj/index

Intra-canal medications for root canal treatment ... Madarati et al

different ICMs. The main purpose of C&S and ICMs
is to eradicate all microorganisms from the root canals.
The ICMs vary in terms of their chemical nature and
mode of action. For example, formocresol is bactericidal;
CH is bactericidal, denatures bacterial products, and is
stable over a long period; and sodium hypochlorite is a
disinfectant.’

The greatest proportion of endodontists (42.9%)
did not rely on the use of ICMs after pulp extirpation,
while the majority of GDPs (89.2%) did so. This
reflects, to some extent, the different perceptions, and
courses of action of endodontists and GDPs pertaining
to this endodontic procedure. It can be speculated
that GDPs, due to their lack of experience and skills,
may unintentionally leave pulp tissue remnants that
may cause postoperative pain. This could mean that
they tend to target ICMs to control such pain. These
findings are consistent with those of a previous study in
which more than 50% used formocresol as an ICM.** In
addition, the residual pulp remnants may lead to inter-
appointment infection, which could be another reason
why GDPs use ICMs. This corresponds to the fact that
most GDPs do not use rubber dams.** The possibility
of inter-appointment pain or infection may explain
why 48% and 27% of GDDPs were using formocresol
and CH after pulp extirpation. The former has been
used for a range of endodontic applications such as
pain reduction, root canals disinfection, and fixation
of pulp tissue remnants.”> In spite of these benefits, its
popularity has fallen recently due to serious concerns
including its role in the suppression of inflammatory
response at initial stages,” risks of mutagenicity,*
induction of immune reactions,”¥ cytotoxicity,**!
and teratogenicity.**** Formocresol may elute though
pulpal or periapical tissues to yield systemic effects.!
Therefore, GDPs need to be aware of these unwanted
aspects, as such an understanding could ultimately result
in a reduction of the possible side effects in patients.
However, whether such a strategy can or cannot
improve the treatment outcome is an interesting aspect,
which necessitates future investigation. Endodontists,
due to their superior skills, usually remove pulp tissues
completely when performing pulp extirpation. This
means that there is no need for an ICM until the
next visit, especially considering that the majority of
endodontists deploy rubber dam isolation during their
procedures.** However, there is still the possibility of
inter-appointment infections of the root canal system,
for example in cases of loss of coronal seal or where
there are minor residual pulp remnants. The CH can
provide a supplementary coronal seal against leakage

caused by temporary restoration. In addition, the
unique biological properties of CH make it an effective
material for ICM applications.*3!-3244

A significantly greater proportion of respondents
(65.1%) used ICMs after C&S of the root canal
system in vital cases. Almost 30% of those who used
ICMs after pulp extirpation did not do so after C&S
in vital cases; this was a significant reduction within the
GDPs group, but not within the endodontists group.
Such trends can be explained by taking into account
the participants’ understanding of the main role of
mechanical instrumentation in eliminating intra-canal
infection, rather than relying on the chemical effects of
ICMs; this is especially true of the endodontists’ group.
This again supports our speculation that the reason for
using ICMs after pulp extirpation and not after C&S
is to avoid post-operative pain resulting from pulp
tissue remnants. With complete C&S, the root canal is
almost free of these remnants. However, caution should
be exercised to ensure that the canals remain free of
infection after C&S until the next visit. This explains
why CH remains the ICM of choice for both GDPs
and endodontists.

Periapical conditions, including periapical granuloma
and abscess, are sequelae of pulp tissue necrosis and
an immunological self-defense phenomenon against
pathogenic microorganisms.® The clinical management
of periapical lesions is based on the same principles;
namely, the removal of pathologic pulp tissues and
bacteria by efhicient C&S, followed by sealing of the
root canal system. In the current study, the respondents
did not report any significant differences in the use
of ICMs based on the pathological conditions (with/
without lesions and with/without intra-oral sinus tract).
Regardless of the respondent category, there was an
extremely clear trend of using ICM in necrotic pulp
cases, with and without periapical lesions (100 and
93.2%). Chong et al’ stressed the application of ICMs
for asepsis control and disinfection of infected root
canals. Teeth with necrotic pulpal tissue remnants or
periapical lesions are more prone to bacterial infections;
in this scenario, the role of chemicals becomes vital.
Unsurprisingly, CH remained the dominant ICM
among both GDPs (52.5%) and endodontists (66.7%),
followed by antibiotics (23.7 and 33.3%). There was
no significant difference in the trends of using ICMs in
necrotic pulp cases with intraoral sinus tract; the only
exception was that usage of CH by endodontists was
significantly greater (85.7%).

Failureofendodonticallytreated teethisusually caused
by opportunistic or more resistant microorganisms such
as Enterococcus faecalis (E. faecalis) and Candida albicans
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(C. albicans).*® Considering the existence of resistant
strains in failed endodontic cases, most endodontists
relied on CH (79%) and antibiotics (21%). Although
CH is a highly alkaline (pH 11-12) medicament and
exhibits good antibacterial properties, it is not highly
efficient against C. albicans and E. faecalis.* To enhance
its efficacy, antibacterial agents can be added to CH. For
example, a combination of CH and 2% chlorhexidine
has been reported to disinfect Enterococcus faecalis-
infected root canals. However, further clinical trials are
required to establish the therapeutic effects.”” The GDP
respondents used various ICMs, including antibiotics,
CH, and formocresol, with no significant differences.

A range of methods are used for inserting paste-based
ICMs such as paper points, lentulo spirals, injecting
syringes, hand files, and rotary files.®® We observed no
significant difference between endodontists and GDPs,
with most using injecting syringes (48.8%), followed
by lentulo spirals (23.8%). The former is considered
a convenient and cost-effective delivery method for
both patients and operators. Unlike lentulo spirals,
disposable injecting syringes are effective in terms of
better cross-infection control and eliminate the need
for sterilization. Lentulo spirals, due to their rotation
motion, are prone to fracture with in the root canal
system,*’ especially where there is reduced corrosion
resistance due to repeated sterilization cycles.”® Such an
adverse outcome may further complicate endodontic
treatment.”!

In conclusion, the participants demonstrated good
understanding and awareness of the main function of
ICMs in disinfecting the root canal system. However,
they need to update their knowledge of the reasons for
using ICMs in certain cases, which can be achieved
through continuous postgraduate education. In
addition, participants should be aware of the side
effects of and serious concerns relating to formocresol
as an ICM; such awareness could reduce unwanted
complications in patients in the long term. There was
a clear trend for using ICMs in necrotic pulp cases.
Calcium hydroxide remains the dominant ICM among
endodontists and is also commonly used by GDPs.
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