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A B S T R A C T

Background: The aim of this study was to evaluate the attitude of Abidjan dentists towards the treatment
of complications linked with the operative time of endodontic treatments.
Materials and Methods: This was a descriptive, cross-sectional, prospective study. A survey form,
distributed to 135 dentists, allowed relevant information to be collected, such as practitioner characteristics
(the type of practice, the number of years in practice), the frequency of performing canal treatments, the
complications encountered, and the attitude of the practitioners towards complications.
Results: Faced with an instrument fracture, 34% of the practitioners proceed to avulsion of the tooth
concerned if it is symptomatic. For a perforation of the chamber floor and/or of the chamber wall, 40.74%
obture the lesion. In case of bleeding while shaping the canal, 82.96% of the practitioners postpone the
session. With an overfilling of the gutta cone and/or of the cement, 47.4% perform disobturation. With
inflammatory or infectious flare-ups, the majority of the practitioners (81%) opt for placement of the tooth
in subocclusion, prescription of an analgesic, and monitoring.
Conclusion: When a complication occurs, managing it is indispensable. However, the main objective of
therapeutic endodontics is not to manage the complications, but to know how not to "generate" them.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Endodontic treatment is a procedure that is often performed
as a result of delayed consultations. It consists of the
elimination of the canal content and of its three-dimensional
and hermetic filling.1 Its aim is to treat irreversible
pulp pathoses so as to prevent or eliminate periapical
pathologies. Its success is predictable in 86 to 98% of
cases.2 Over the years, the techniques for canal preparation
and obturation have been improved concomitantly with
technological innovations in the machining of instruments
and the improvement of materials. A consequence of
this has been an improvement in operative times and
optimization of the success of this therapeutic. There are,
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nonetheless, always situations that hamper the normal
course of the treatment. These comprise the peri- or
postoperative complications. Mainly operator-dependent,
the peri-operative complications are incidents or accidents
that occur while an endodontic procedure is being
carried out. The postoperative complications comprise
all of the inflammatory phenomena that occur after the
endodontic treatment. When complications occur, treatment
is indispensable to keep the tooth in the dental arch and
to allow it to continue to provide the various functions
that it has in the manducatory apparatus. Even so, there
has been a clear rise in such complications with, on
the other hand, little data regarding how to manage a
situation involving a peri- or postoperative complication.
The professionals involved should hence have the means
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to ensure management of these situations that can arise at
any moment.3 In Ivory Coast, a study has reported that
endodontic treatment represents the most often performed
daily procedure.4 Whence the relevance of this study for
which the aim was to evaluate the attitude of Abidjan
dentists regarding the treatment of complications linked
with the operative time of endodontic treatment by means
of a survey so to devise good practice guidelines.

2. Materials and Methods

2.1. Ethical considerations

This study was approved by the National Ethics
Committee for Life Sciences and Health (US DPT
OF REGISTRATION #2: IRB000111917 N◦090-
15/CNESVS).

2.2. Sampling and execution of the survey

This was a descriptive, cross-sectional, prospective study.
The data were collected using a form devised for this
purpose. The survey took place over a period of six months
from January to June 2016. The study was in regard to the
following variables: the socio-professional characteristics
of the practitioners (type of practice, number of years
in practice), the frequency of performing endodontic
treatments, the complications encountered, and the attitude
of the practitioners toward these complications. A pre-test
was carried out among 10 practitioners to evaluate the
understanding of the questions and the level of difficulty
with completing the form. The analysis of the data collected
during this pre-test allowed the questions that resulted in
confusion to be corrected and reorganized. The survey was
then carried out by self-administration of the questionnaires.
The dentists answered directly on the survey form that
was collected either immediately or at another appointment.
One hundred and fifty dentists were selected based on
the table of the advisory board of the National College
of Dental Surgeons of Ivory coast. This selection was
made by a random draw using the formula of Schwartz.5

The practitioners were engaged in both the private sector
and the public sector of ten municipalities of the town
of Abidjan and its suburbs were included in the sample.
The collected information was analyzed using EPI-INFO
version 06.01 software (Centers for Disease Control and
Prevention, Atlanta, Georgia, United States of America).

3. Results

The forms were distributed to 150 dentists, and 135 of them
replied (a participation rate of 90%). The analysis of the data
collected from the 135 practitioners is presented as tables
made using Excel and Word 2013 software for Windows XP
professional.

3.1. Characteristics of the sample

The distribution according to the type of practice allowed it
to be shown that all years of experience were represented,
with a sex ratio of 2.5. The majority of the practitioners
(61.19%) were in the private sector and 39.25% were in the
public sector. They had mostly been trained in Ivory Coast
(88.89%), in France (11.90%), and in Senegal (2.80%).

3.2. The number of endodontic treatments performed
per month

The majority (65.9%) of the practitioners surveyed
performed 10 canal treatments in a month and 30.4%
between 11 and 20. There were 3.7% who performed more
than 20 endodontic treatments over the course of a month.

3.3. The frequency of complications

The practitioners (92.7%) stated that they encountered
between 1 and 4 cases of complications in a month
while undertaking endodontic treatments. Some (4.1%)
encountered at least 5 complications per month. Those who
did not encounter any complications represented 3.2% of the
surveyed sample.

3.4. The type of complications

Different types of complications were encountered by the
practitioners peri-operatively and postoperatively (Table 1).

3.5. Attitudes towards peri-operative complications

3.5.1. Endodontic instrument fracture
In case of an instrument fracture, 34% proceeded to avulsion
of the tooth concerned if it was symptomatic, whereas 16%
of the practitioners chose to leave the fragment as is and
to perform an obturation over it, 33.33% of them opted
for a “by-pass” that consisted of bypassing or avoiding
the fractured fragment to end the treatment. Some (17%)
decided to refer to a specialist. The means used for the “by-
pass” were: files and scrapers for 64% of them, a contra-
angle, Gates drills associated with files and scrapers for
10.37%. One (1) practitioner used a HERO 642 system and
another a Masserann kit.

3.5.2. Perforation of the chamber floor and/or of the
chamber walls
Faced with a perforation of the chamber floor and/or of
the chamber walls, 31.11% of the practitioners consider
extraction of the tooth involved, while 40.74% proceed with
obturation of the perforation. Of these, 32.59% perform
hemostasis and then apply a temporary antiseptic, while
9.6% perform an obturation with biodentine. Ten percent
refer to specialists (Table 2).
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3.5.3. Bleeding of the canal
In case of bleeding during the shaping of the canal, 82.96%
of the practitioners postpone the session without a specific
procedure, while 8.14% perform a temporary obturation
with calcium hydroxide.

3.5.4. Deglutition of an endodontic instrument
Faced with deglutition of an endodontic instrument during
the catheterization, 100% of those surveyed propose
monitoring.

3.5.5. Overfilling of the cone and/or the paste or the canal
cement
Faced with overfilling of the gutta cone and/or of the sealing
cement or the obturation paste, 47.4% of the surveyed
practitioners perform a disobturation and postpone the
obturation to a subsequent session (Table 3).

3.5.6. Postoperative pain
With an inflammatory or infectious flare-up, the majority
(81%) of the practitioners opt for placing the tooth
in subocclusion, prescription of an analgesic, and then
monitoring. Or they proceed with resumption of the
treatment.

3.5.7. When faced with a subcutaneous emphysema
When faced with a subcutaneous emphysema, 77.03% of
those surveyed proceed by stopping the treatment followed
by monitoring of the change in the condition until its
resorption (Table 4 ).

Table 1: The complications encountered by the practitioners

Types of complications Percentage
(%)

Weakening of the walls 54.68
Perforation of the floor 17.17
Instrument fracture 55.47
Canal bleeding 28.91
Deglutition of an instrument 1.57
Overfilling of the gutta cone and/or cement 55.47
Postoperative pain 81.49
Paresthesia 4.83
Subcutaneous facial emphysema 1.61

4. Discussion

Of the 150 forms distributed, 135 were retained due to
the unavailability of some of the practitioners and due
to information errors. Notwithstanding this fact, the study
allowed the attitude of the practitioners of the town of
Abidjan to be noted in regard to complications encountered
during endodontic treatments. As in the study by Kaboré
et al. (2016),6 this study reports that endodontic treatment
is a common procedure in daily practice due, in all

Table 2: Attitudes recommended by the practitioners towards
perforation of the chamber floor and/or of the walls.

Attitudes N/135 Percentage %
Hemostasis + temporary
dressing depending on the
endodontic pathology

44 32.59

Hemostasis + obturation with
calcium hydroxide

29 21.48

Hemostasis + obturation with
Mineral Trioxide Aggregate

1 0.74

Hemostasis + obturation with
biodentine

13 9.62

Hemostasis + dressing +
referral to a specialist

10 7.40

Extraction 38 28.12

Table 3: Distribution of the practitioners according to their
attitudes toward overfilling of the obturation material

Attitudes N/135 Percentage
%

Informing the patient 58 42.96
Abstention 11 8.14
Endodontic retreatment 75 55.56
Perform peri-apical surgery 14 10.37
Administration of steroidal
anti-inflammatory and
antibiotic

62 45.92

Send them to a specialist 9 6.67
Avulsion 18 13.33

Table 4: Distribution of the practitioners according to their
attitudes towards subcutaneous emphysema

Attitudes N/135 Percentage
%

Informing the patient 69 51.11
Abstention plus monitoring 104 77.03
Postpone the treatment 48 35.55
Application of an ice pack 19 14.07
Introduction of an antibiotic
prophylaxis

52 38.51

Prescription of analgesic 32 23.70
Antihistamine 1 0.74
Corticosteroid 1 0.74
Send them to a specialist 3 2.22
Extraction of the tooth 2 1.48

likelihood, to delayed consultations and self-medication.
Generally, the manual preparation technique is used the
most.7Nowadays, the continuous rotation or reciprocal
mechanized canal preparation technique allows for greater
efficacy and considerable time savings,8 with less of a
risk of complications. In general, when complications
arise, practitioners use various management procedures.
Thus, when faced with an instrument fracture during canal
preparation, 16% of the practitioners choose to leave
the fragment as is and then proceed with obturation, as
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recommended by a number of studies.9,10 This attitude must
depend on the position of the instrument in the canal and
on the phase of the treatment. According to McGuigan et al.
(2013),11 an instrument fracture complicates the endodontic
treatment and hence impedes debridement and delays
completion of the treatment. The attitude of the surveyed
dentists is questionable, as it can have a negative impact on
the prognosis of the treatment. However, according to other
authors, it would appear that retained instruments fragments
not reduce the prognosis of teeth treated endodontically if
there is no associated apical periodontitis.10,12,13 Given the
risks associated with the removal of instrument fragments,
this should only be attempted in the presence of apical
periodontitis. In this case, a by-pass or circumvention
is recommended, as was also mentioned by 33.33%
of the practitioners. To do so, several conditions need
to be considered.13 Amongst others, these are (1) the
constraints of the canal involved, (2) the stage of the
preparation during which the instrument fractured, (3) the
expertise of the practitioner, (4) the armamentaria available,
(5), the strategic importance of the tooth involved and
the presence/or absence of periapical pathosis.12,13 Few
practitioners have sufficient means available to manage
fractured instruments. This is one of the reasons that may
have prompted the practitioners (17%) to refer to specialists.
Similarly, 48% of the practitioners refer the patient in
case of perforation, while 32.59% proceed to hemostasis,
in situ, and then employ a temporary calcium hydroxide
medication, as reported in the study by Zancan et al.
(2016).14 Perforation of the chamber floor or of the root
of the tooth by a bur or an endodontic instrument is a
common accident when preparing the access cavity and
also when shaping the canal. The instrument thereupon
crosses the root dentin as well as the cement and creates
a gap that artificially connects the canal network with the
desmodentium or the oral cavity15. These are complications
due to iatrogenic errors that, in the worst-case scenario,
result in extraction of the tooth. However, more and more
products nowadays have been tested and shown to be useful
for managing chamber and root perforations. In particular,
these are calcium hydroxide (the oldest), Mineral Trioxide
Aggregate (MTA), and Biodentine. The latter product is
used by 13% of the surveyed practitioners to seal the
perforations, as reported by several authors.16–18

Moreover, faced with situations involving bleeding
during the shaping of the canal, 82.96% of the practitioners
postpone the session after employing a temporary
medication. The adequate attitude to be observed is to
seek to understand the reason for the bleeding that in the
majority of cases may be linked, amongst others, to non-
compliance with the apical limit of preparation, a persistent
apical pathology, an absence or lack of caution in regard
to an unidentified general pathology, or to an incorrect
route. In this case, postponing the obturation is warranted,

after use of a temporary medication with antiseptic and
hemostatic properties, such as calcium hydroxide.18 When
all of the favorable conditions are met, the obturation can
be performed in a subsequent session. At this phase of
the endodontic treatment, the complications noted by the
practitioners are essentially overfillings. In these cases,
47.4% of the practitioners surveyed disobture the canals
and postpone the obturation to a subsequent session. While
46.6% of the practitioners leave the obturation as is while
also prescribing of anti-inflammatories. This attitude is not
recommended. Even though some canal cements and pastes
are resorbable, this is not the case for gutta-percha, which
will form an irritative backbone and compromise apical
healing.19 This is sometimes followed by postoperative
pain or inflammatory flare-ups, which is why removal
is essential. It allows the same objectives of the initial
treatment to be attained, if and only if the principles are
adhered to; particularly asepsis, by the implementation
of a suitable surgical field, with the use of a dam, which
is the ideal surgical field in endodontics.20–22 It is not
commonly employed by practitioners4, as two cases of
instrument inhalation have been reported. Faced with
this complication, the practitioners propose stopping the
treatment and then monitoring. Nonetheless, other than
monitoring, it is further recommended that the patient is
taken the hospital for extraction of the foreign body. This
type of incident can occur to anyone, however, and the
practitioner needs to know how to deal with it;9,23 such
as in a situation of involving subcutaneous emphysema,
which was also reported in this study. With such an
accident, the majority of the practitioners (77.03%) stop
the treatment taking place and monitor the progression
of the emphysema. It is the most acceptable attitude, as
recommended by Battrum et al. (1995).24 Corticosteroids
and antihistamines can be prescribed in order to reduce the
inflammatory phenomenon.24,25 However, when one does
not have the necessary equipment to treat a complication,
one needs to know how to “hand things over”.19,26

5. Conclusion

Endodontic treatment is a procedure that requires a lot of
attention as the various stages of the treatment are carried
out. Due to the complexity and the specificity of this
therapeutic, dentists are faced with various complications
at all of the phases of its execution. When a complication
arises, managing it is paramount. However, the main
objective of endodontic therapy is not to "manage"
complications, but to know how not to "generate" them.
Nevertheless, to avoid these complications that can arise
despite the precautions taken, it is best to strictly abide with
the treatment protocols.
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