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Abstract:

Endodontic instrument separation is an unpleasant mishap, could take place during
conservative root canal treatment. This event increases the treatment difficulty
significantly. The aim of this research is to evaluate the attitude and practice of general
dental practitioners and endodontists towards separated endodontic instruments during
treatment procedures. The sample size comprised 232 endodontists and GDPs in Syria,
the survey comprised 7 questions about attitude and practice towards endodontic
instruments separation, the results showed (87.06%) of respondents had experienced
separated instruments with a significantly higher proportion of endodontists (100%)
compared with that of GDPs (82.75%), and overall (42.26%) of respondents
experienced this problem more than three times. Most of this separations occurred in
molars, curved canals and in the apical third of these canals. Only (10.61%) of
respondents succeed in retrieval the instrument out of the canal, (38.93%) of them
succeed in bypassing it. After collecting the responses data were analyzed using chi-

square at the 0.05 level of significance.
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1-Introduction:

Endodontics as defined by the American Association of Endodontists (AAE) is: “The branch
of dentistry concerned with the morphology, physiology and pathology of the human dental
pulp and periradicular tissues.” (Eleazer, p et al. 2017)

The first aim of endodontic treatment is to preserve the pulp vitality. However, when the injury
exceeds the tolerance of the pulp, it requires polypectomy and cleaning and shaping- (Al
Halabiah, H 2017)

Root canal treatment (RCT) may require the use of a variety of instruments including files,
ultrasonic tips, explorers, irrigation needles, Lentulo spirals, spreaders, pluggers, heat-
conducting tips, and many other instruments. (Lambrianidis, T 2017)

In spite of the metallurgical improvements in the design of the endodontic instruments, the
separation of these instruments during canal preparation may still a big concern in the field of
RCT, because when this problem happens, it transforms the case into a more difficult level,
also it is the most common procedural accident that occurs with these instruments during
clinical use. (Sattapan B, ef al. 2000) (Marti'n B, ef al. 2003) (Lambrianidis, T 2017)

A review in the literature revealed a prevalence of retained separated instruments between
0.7 and 7.2% in teeth undergoing RCTs. (Crump MC & Natkin E 1970) (Hilsmann M &
Schinkel 1 1999) (Spili P ef al. 2005) (Igbal MK et a/.2006) (Parashos P & Messer HH 2006)
(Cheung GS et al. 2007)

Although many last studies showed that good prognosis of the remaining separated instruments
depends on bacterial microleakage prevention, and the obturation technique. (Al Halabiah, H 2018)
(Spéngberg L, 2001), the mishap of instrument separation (IS), is a frustrating situation for the clinician
as it may prevent the access to the apex and most of the time impedes full length instrumentation,
irrigation and obturation of the root canal. (Vouzara, T et al. 2018).

We have to keep in mind that the instruments that non-responding to retrieval or bypass attempts,
don’t result in necessarily endodontic treatment failure. Good prognosis of apical separated file linked
to bacterial microleakage prevention, and the obturation technique of choice is thermal vertical
condensation. ( Al Halabiah, H 2018)

Although all the previous studies that discuss the incidence of endodontic instrument separation, it

stills an area of uncertainty (Lambrianidis, T 2017), many studies have investigated the occurrence
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and removal of fractured instruments and other associated factors. However, little information is
available regarding the attitudes and practices of dental practitioners in Syria toward this problem.
The aim of this study was to investigate the attitudes and opinions of (endodontists, GDPs and other
specialists) in Syria towards endodontic instrument separation, also will focus on aspects of the
management of this problem.
2—-Materials and methods:
In the initial stage of this study, a pilot survey had been made to make sure that all questions
are understandable (including: 10 endodontists and 10 general dental practitioners (GDPs)).
Then the survey was carried out during 7 days involving 232:

e Group 1: 58 endodontists.

e Group 2: 174 GDPs and other specialists.
The survey involving 9 questions: (6 multi choice questions, 3 close ended questions), about
attitude and practice of the endodontists and general practitioners towards endodontic
instruments separation.
Survey studies can provide information about the knowledge, attitudes, preferences, opinions,
experiences, practices and demographics of participants. (Fink A, 1995)
After collecting the responses, data were entered into SPSS 14 (SPSS Inc., Chicago, IL,
USA). They were analyzed using Chi-Square tests at the 0.05 level of significance.
3-Results:

Daily practice of endodontic:

The vast majority of respondents 228 (97.41%) do RCTs as a daily work in their clinics or
colleges. Whereas only 6 (2.69%) of respondents do not do RCT and they are all GDPs or
other specialists. All endodontists (100%) treat endodontic cases in their clinics as daily
practice.

Using of rotary file systems reusing

A total of (53.2%) of respondents use rotary file systems for root canal preparation whereas
(46.8%) do not. A significantly higher proportion of endodontists (100%) use rotary file
systems compared with that of GDPs and other specialists (51.64%)

Also the vast majority of respondents (92.2%) sterilize and reuse the endodontic instruments
for more than one case, whereas the minority (7.8%) use endodontic instruments for only one

case and do not reuse them.
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Experience of instrument separation during RCTs:

A key question in this survey was whether or not participants had experienced endodontic
instruments separation.

A total of 202 (87.06%) of respondents to the close ended question had experienced this
problem. A significantly clearly higher proportion of endodontists (100%) had experienced this
problem compared with GDPs or other specialists 144 (82.75%).

So a total of 30 (12.94%) who had never experienced this problem are all GDPs or other
specialists.

Rate of instrument separated:

The answers of this multi choice question (how many times have you experienced
separated instrument problem during your RCT practicing?) are:

(Never, one time, two times, three times, more than that)

A total of (42.26%) of respondents experienced IS for more than 3 times, significantly higher
than other answers (1, 2, 3 times), the answers were (24%, 14.3%, 6.5%) respectively.

Table 1: Rate of instrument Separation:

Times of instrument separation 0 1 2 3 more

Percentage of respondents % | %12.94 %24 %14.3 %6.5 %42.26

Type of the tooth:

The vast majority of respondents experienced this problem in molars more than
premolars and anterior teeth as following (84.8%, 1.3%, and 1.3%).

Whereas (12.6%) of them experienced this problem in more than one group of
teeth.

Straight vs curved canal:

The majority of respondents experienced this problem in curved canals (88.7%), whereas only
(2%) of them say it was in straight canal (2%), also (9.3%) Both curved and straight canals.

Table 2: Distribution of instrument separation according to canal curvature:

Type of canal Curved Straight Both

Percentage of
88.7% 2% 9.3%
respondents %

34



Journal of Hama University — vol.4 =No.11-2021 2021~ sée (galall asall = i) Alaall = Sles Axals ddaa

The third of canal:

The majority of respondents experienced this problem in the apical third (67.2%).

Whereas (32.3%) were in the middle third and only (0.5%) in the coronal third.

Instrument Separation
Distribution

appical
middle

coronal

Fig. 1: Instrument separation distribution according to the canal third

The management of the separated instrument:

Overall (38.93%) of respondents who experienced this problem succeed in bypassing the
separation instrument and continued treatment.

Whereas (10.61%) of them succeed in retrieval the instrument out of the canal.

(22-12%) left the instrument after the failure to deal with it.

(7-14%) of GDPs Refer the case to an endodontist immediately.

(27.38%) of GDPs Refer the case to an endodontist after the failure to deal with it.

(

3.57%) of GDPs had no special acting and continued treatment without.

Table 3: Management of instruments separated in the root canal

Management type GDPs Endodontists Total
Bypass 30.95% 62.06% 38.93%
Retrieve 7.14% 20.68% 10.61%

Leave after 23.8% 17.24% 22.12%
Refer to a specialist
7.14% - 7.14%
immediately
Refer to a specialist
. 27.38% - 27.38%
after trying
No special act 3.57% - 3.57%
Total 100% 100% 100%
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4-Discussion:

Improvements in endodontic instrument alloy, design and instrumentation techniques have
accelerated over the last few decades. However, separation of these instruments remains a
main problem and could occurs suddenly and unexpectedly during root canal preparation
(Halsmann M & Schinkel | 1999). Although many studies have discussed this issue (Hilsmann
M & Schinkel | 1999) (Parashos P & Messer HH 2004) (Spili P et al. 2005), little is known
about attitudes and opinions of dental practitioners (Barbakow F & Lutz F 1997) (Parashos P
& Messer HH 2004). Survey study is a research tool that provides information about opinions,
attitudes and behavior of respondents. (Lydeard S, 1991). However, it is known that such a
research tool should involve not only a carefully planned and prepared set of questions and a
well representative sample size, but also optimize response rates. (Lydeard S, 1991)

The results of our study agree with the study of (Parashos & Messer, 2004) showing that
endodontists in Australia use rotary file systems more than GDPs but in different proportion.
They showed that 22% of GDPs and 64% of endodontists use rotary file systems, whereas in
our survey 100% of endodontists and 51.64% of GDPs and other specialists, as the rotary
systems became more popular during the last few years between dentists in Syria. Resembling
study in the UK showed that 92.6% of the endodontists and 65% of the GDPs use rotary file
systems.

The most common pattern of endodontic instruments disposal was to sterile and reuse them
several times before discarding (92.2%) whatever the type of the instrument, whereas the
minority (7.8%) use endodontic instruments for only one case and do not reuse them and
they are all endodontists. This proportion suggests the need to encourage dentists not to
follow this pattern of use in order to decrease the incidence of instrument separation, as it is
very difficult to precis a number of clinical use for each endodontic instrument, so a single use
was recommended. (Arens FC et al. 2003)

The majority of respondents (87.06%) had experienced endodontic instrument separation.
This might be explained by the fact that respondents were asked if they have experienced
instrument separation during their practice without asking about the period of time.

A significantly higher proportion of endodontists (100%) had experienced instrument
separation compared with GDPs (82.75%) especially who had experienced this more than 3
times, and this might be explained by the fact that endodontists perform more RCTs than
GDPs and other specialists, the high rate of difficult referral cases that endodontists treat and
because of the use of rotary file systems by endodontists more than other dentists as we

found.
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The results also showed that the rate of separation in molars is significantly higher than
premolars and anterior teeth, this might be because of the anatomical variety and complexity
in molars compering with other types of teeth, and this agreed with the study of (Igbal ef al.
2006) regarding endodontics graduate program at the University of Pennsylvania, as they
found that 88.8% of the separation instruments were in molars.

As founded by (Igbal et al. 2006), the incidence of instrument separation varies between
apical third of root canals (82.7%) and (14.8%, 2.5%) for middle and coronal third
respectively. In this context, we found that the separation rate varies from (67.2% to 32.8%)
for apical and middle third respectively.

Interestingly, only 38.93% of the respondents succeed in bypassing the separation part of the
instrument, so it is important to encourage dentists to learn this method, because most
separation instruments can be bypassed in reasonable time without using complicated devices,
especially when it is localized before curvature, so the success rate will be in a high level up
to 68%, (Hulsmaun & Shinkle, 1999), or 87% (Suter et al. 2005). In this context, (27.38%)
of GDPs referred the case to an endodontist after failure to deal with, whereas a small minority
(7-14%) referred the case to an endodontist immediately. (10.61%) of cases was resolved by
retrieval the instrument out of the canal only by endodontists, since retrieval process require
special devices, used usually by them. Only 3.57% of GDPs had no special act towards IS.
5-Conclusion:

The majority of endodontists, GDPs and other specialists experienced the separation of
endodontic instruments during root canal treatment as daily practice especially in the apical
third of curved canals. However, the minority of GDPs and other specialists refer these cases
to endodontists.

This study suggests emphasizing the maximum benefits of interdisciplinary care and the
necessity to learn bypass technique to deal with IS since it is considerable as non-invasive
technique and requires minimum tools, with considerable rate of success.

We hope that our study will serve as a base for future studies on the practice of specialist
and GDPs to reduce common complications in daily practice of endodontics.

Further work needs to be done to establish whether the attitude and practice of the
endodontists and GDPs improve or not during daily practice.
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