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ABSTRACT

OBJECTIVE: To find the frequency and type of endodontic procedural errors
encountered by the dental graduates and their reporting and referral in cases of
failure.

METHODS: This cross-sectional study was conducted from |* January 2022 to
I5® July 2022. Data was collected through online questionnaires using Google-
forms distributed among dental graduates working in the operative department of
four private and two public dental institutes in Punjab, Pakistan. Out of 269
graduates, 255 (94.7%) participated in the study. Data was analyzed by SPSS
version-25.

RESULTS: Procedural errors were experienced by 222/255 (87.1%)
respondents. Errors reported by male and female were 95% and 83.1%
respectively. Most errors occurred during canal preparation (n=228; 89.4%)),
followed by access opening (n=208; 81.6%) and obturation (n=192; 75.3%)
stage. Overall, most common errors were over- or under-extended obturation
(n=192; 75.3%), ledge (n=161; 63.1%) and access cavity perforation (n=136
(53.3%). About 86.2% (n=220/255) of respondents tried to handle errors on their
own. 19 (7.4%) and 48 (18.8%) rarely/never informed the department. In case of
failure, 121 (47.4%) referred their case to their supervisor and 87 (34.1%) sought
help from a colleague. Patients were not informed about the error in 29 (11.3%)
cases.

CONCLUSION: Most errors occurred during canal preparation, access opening
and obturation. Most common errors were over- or under-extended obturation &
ledge. Majority of graduates prefer to handle the errors on their own. Help-seeking
from supervisors and informing patients need to be improved. A system for
reporting errors and a hierarchical management structure should be established.

KEYWORDS: Accidents (MeSH); Endodontists (MeSH); Malpractice (MeSH);
Referral and Consultation (MeSH); Root Canal Therapy (MeSH); Endodontics
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endodontic procedural errors are the
prime cause of treatment failure.

INTRODUCTION

ndodontic procedures have a

relatively higher success rate when

compared with other disciplines,
but guaranteeing a perfect outcome is
inadvisable even when the procedure has
been done with the utmost care.' Despite
advancements in instrumentation and
strict clinical supervision, an endodontic
procedural error cannot be avoided.”

A vast majority of clinicians believe that

However, procedural errors alone do not
lead to an unfavorable outcome. They
may complicate the procedure, but
failure occurs due to poor judgment,
operator skills, case difficulty, the quality
of instruments, and the associated
infection.”® A procedural error during
treatment is an occurrence that can
happen toanyone.’

The success of the endodontic treatment

I. Science of Dental Materials, University
College of Medicine and Dentistry,
University of Lahore, Lahore, Pakistan

2. Science of Dental Materials, Institute of
Dentistry, CMH Lahore Medical College,
Lahore, National University of Medical
Sciences (NUMS) , Pakistan

3. Department of Operative Dentistry,
Institute of Dentistry, CMH Lahore
Medical College, Lahore, NUMS, Pakistan

4. Department of Operative Dentistry,
de'Montmorency College of Dentistry,
Lahore, Pakistan

Cell #: +92-314-7991624
Email™: hammadhassanh@gmail.com

Date Submitted: July 27,2022
February 02,2023
May 17,2023

Date Revised:
Date Accepted:

depends on meticulous three-
dimensional cleaning and shaping of the
root canal system, followed by a proper
coronal and apical hermetic seal.’
However, procedural errors may impede
the success of the root canal treatment;
hence, sound knowledge of the root
canal anatomy is essential for the
prevention of such mishaps.’

The American Association of
Endodontists has formulated a case
difficulty assessment form to determine
the degree of difficulty and associated
risks before proceeding with the root
canal treatment. Recognition of these
factors prior to the initiation of treatment
helps practitioners understand the
complexities that may be involved in
individual cases and prevents adverse
outcomes due to avoidable procedural
errors.’

Common endodontic errors reported in
the literature are voids, gouging,
overfilled canals, missed canals,
instrument separation, and ledge
formation. A few advancements in the
field of endodontics that have helped
reduce procedural errors include
advanced cutting burs, dental
microscopes, ultrasonics, and nickel-
titanium rotary files with controlled
torque and better bending strength.”"
Moreover, innovations like file retrieval
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Table I: Demographical distribution and comparison of procedural errors
for different demographic variables (n=255)

Demographics FE:Z;?;;Y Percentage :::::iz:/:)l xX? P
Male 83 325 79 (95.2%)
Gender e 7 675 wenw | 2|7
. Private 139 54.5 119 (85.6%)
Institute - 0.56 0.45
Public 16 455 103 (88.8%)
House officers 122 47.8 113 (92.6%)
Designation | Demonstrators 46 18.0 40 (86.9%) 14.9 0.001
Post-graduate Residents 87 342 69 (79.3%)
X2= Chi-Square test (P-value <0.05 for statistical significance)
Table II: Designation-wise comparison of procedural errors at
various stages of endodontic treatment
Stages House Officers Pc?stgraduate Demonstrators|  Total X p
(n=122) |Trainees (n=87) (n=46) (n=255)
Canal Preparation 97 (42.5) 87 (38.2 44(193) |228(89.4%)| 24.8 |<0.001
Access Opening 91 (43.8) 74 (35.5 43007) [208(81.6%)| 89 | 0.01
Obturation 79 (41.1) 83 (433 30 (15.6) 192 (75.3%)| 26.3 |<0.001
Post Space Formation 57 (50.4) 44 (389 12(10.6)  [113(15.6%)| 2.2 | 0328
Others 56 (55.4) 25 (24.8 20(198) | 101 (34.9%)| 28 | 024

X2= Chi-Square test (P-value <0.05 for statistical significance)

systems, instrument electrochemical
dissolution, bioactive restorative
materials for furcation repair, and
microscope-assisted dental equipment
have made corrections of complex
procedural errors not only possible but a
lot easier.* "

There are fewer studies on the frequency
of endodontic procedural errors,
especially in Pakistan; additionally, there is
very limited data that highlights the
reporting and referral strategy of
procedural errors in endodontic
departments. The current study will
assist us in identifying common
endodontic errors, as well as their
reporting and referral in endodontic
clinics of dental institutes in Punjab, and
will provide insight into recognizing
common errors as well as developing a
strategy for reporting and referring a
mishap.

The aim of this study was to determine
the frequency and type of endodontic
procedural errors encountered by dental
graduates working in dental institutes, as
well as their reporting and referral in
cases of failure.

METHODS

This cross-sectional study was conducted
after the approval from Institutional
Review Board (IRB) of the Institute of
Dentistry CMH Lahore Medical College,
from I January 2022 to 15" July 2022

(Case#.649/ERC/ CMH/LMC).
Participation was voluntary and the
statement of confidentiality and consent
was mentioned in the beginning of the
questionnaire link sent through email.
The study was done following STROBE
guidelines for cross-sectional studies.
Data was collected using a survey
questionnaire designed by the authors,
which was later validated and went under
several revisions before it was finalized.
Furthermore, the survey questionnaire
was validated by four faculty members
using face and content validity before the
final draft was selected, which underwent
the pilot study. Online questionnaires
were distributed among dental graduates
working in the operative department of
four private and two public dental
institutes in Punjab, using Google-forms
(Google Inc. Mountain View, CA, USA).
Sample size was estimated using 95%
confidence interval and 5% margin of
error, using convenience sampling
technique.

The questionnaire consisted of twelve
close ended questions. The first part
targeted demographics such as age,
gender, institute, designation and year of
study, whereas, the second part had
questions regarding procedural errors,
their type and their management and
referralin case of failure.

IBM Statistical Package for Social Sciences
(SPSS version 25, IBM corporation, USA,

New York, 2011) was used to examine
descriptive statistics and frequencies.
Cross tabulation and Chi- Square Test
was employed to compare categorical
variables i.e., gender and designations. P-
value less than or equal to 0.05 was taken
assignificant.

RESULTS

In the present study, a total of 269
individuals were approached; out of
them, 255 (94.7%) participants took part
in the study, and the response rate was
94.7%. Out of these 255 participants,
172 (67.5%) were females and 83
(32.5%) were males. Majority of
participants were house officers
(n=122), followed by postgraduate
trainees (n=87) and demonstrators
(n=46)[Table I].

Out of 255 respondents, 222 (87.1%)
experienced procedural errors.
Frequency of procedural errors in
females was 83.1% (n=143/172 and in
males was 95% (n=79/83) [p=0.07].

Procedural errors at various stages of
endodontic treatment revealed that
majority of errors occurred during canal
preparation (n=228; 89.4%), followed
by access opening (n=208; 81.6%) and
obturation (n=192; 75.3%) stage. There
was a statistically significant difference in
the frequency of procedural errors
between house officers, demonstrators,
and postgraduate trainees during access
opening, canal preparation, and
obturation (Table Il).

Table Il illustrates the gender-wise
comparison and the frequencies of
various endodontic procedural errors.
The most frequent procedural error
during access opening was access cavity
perforation, reported by 136 (53.3%)
respondents. Error in access cavity
perforation was reported by males and
females was 59% (n=49/83) and 50.5%
(n=87/172) respectively. During canal
preparation, ledge formation was the
most frequent procedural error reported
by 161 (63.1%) participants. Ledge
formation was reported by 61 (73.4%)
male and 100 (58.19%) female dental
graduates. Over- or under-extended
obturation was most frequently reported
during obturation, encountered by 192
(75.3%) respondents, whereas,
deviation during post-space formation
was encountered by 73 (11%)
respondents. There was a significant
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Table lll: Gender-wise comparison of the frequency of various
endodontic procedural errors

Procedural Errors Males Females Total X P
(n=83) (n=172) (n=255)

Access cavity perforation | 49 (59%) 7 (50.5%) 136 (53.3%) 1.60 0.205
Access Missed canals 50 (60.2%) | 79 (45.9%) | 129(50.6%) | 4.58 0.032
opening | Gouging 20 (24%) 28(16.2%) | 48(18.8%) 2.23 0.135

Treating the wrong tooth | 14 (16.8%) 8 (4.6%) 22 (8.6%) 10.5 0.001
Canal Ledge 61 (73.4%) | 100(58.1%) | 161 (63.1%) | 5.67 0.017
Shaping | Broken instrument 56 (67.4%) 64 (37.2%) 120 (47.1%) | 20.57 0.001
and Obstruction 23 (27.7%) | 42 (24.4%) 65 (25.5%) 0.31 0.572
Cleaning - [Root perforations 13(156%) | 15(87%) | 28(11%) | 276 | 0.097
Obturation| Jyer or under-extended | g g1 9%) | 124 (72.1%) | 192(75.3%) | 291 | 0088

Deviation from normal
Post space | canal anatomy during 32 (38.5%) 41 (23.8%) 73 (28.7%) 5.93 0.015
formation | POst formation

Post space perforation 17 (20.4%) 23(13.3%) 40 (15.7%) 2.14 0.144

Irrigant related error 22 (26.5%) 32 (18.6%) 54 (21.2%) 2.09 0.148
Miscell- | Nerve paresthesia 9 (10.8%) 6 (3.4%) 15 (5.9%) 5.47 0.019
aneous Vertical root fractures 8(9.6%) 8 (4.6%) 16 (6.3%) 2.36 0.124

Instrument aspiration 6 (7.2%) 10 (5.8%) 16 (6.3%) 0.19 0.662

male and female dentists

Table IV: Comparison of procedural error reporting and referral between

s Males Females Total X p
tatements (n=83) | (n=172) | (n=255)
Reporting Always 33 (39.7%) | 98 (56.9%) | 131 (51.4%)
endodontic Sometimes 37 (4.5%) | 53 (308%) | 90 (35:2%) | o | oo
zrror tothe | Rarely 11(132%) | 9(52%) | 20(7.8%) | ‘
epartment — "Never 2(24%) | 12(69%) | 14(5.4%)
Always 41 (49.3%) | 66 (38.3%) | 107(41.9%)
Informing the "5 metimes 32(38.5%) | 68 (39.5%) | 100 (39.2%)
patient about S > S 6.15 | 0.104
the error Rarely 2(24%) | 17(9.8%) | 19 (7.4%)
Never 8(9.6%) | 21(12.2%) | 29 (11.3%)
Trytomanage | Yes 4(89.1%) | 146 (848%) | 220 (86:2%) | o | 1.
error by yourself | No 9(10.8%) | 26 (15.1%) | 32(13.7%) | )
efer to Supervisor 8% 4% 4% . .
Refer to S 8 (57.8%) | 73 (42.4%) | 121 (47.4%)| 531 | 0.021
If unsuccessful
in managing, Put Patient on follow-up 6(19.2%) | 18(10.4%) | 34(13.3%) | 3.76 | 0.05
where doyou | Refer to Surgery department | 4 (4.8%) | 8(4.6%) | 12(4.7%) | 0.004 | 0.95
refer Seek help froma colleague | 14 (16.8%) | 73 (42.4%) | 87 (34.1%) | 162 | 0.001

X2= Chi-Square test (P-value <0.05 for satsica significance)

difference between males and females
for errors like 'treating the wrong tooth',
'missed canals', 'ledge formation', 'broken
instruments', 'deviation during post-
space creation," and 'nerve paresthesia'.
Males more frequently experienced the
above-mentioned procedural errors

(Table ll).

Male dental graduates were found to be
reporting procedural errors more
frequently to their departments.
However, there was no significant
difference when it came to informing
patients about the error (Table V). The
majority (n=220; 86.2%) respondents,

reported that they try to manage
procedural errors by themselves. When
unable to manage, 121 (47.4%)
respondents would report their case to
their supervisor; a sizable number of
these respondents were men. Around
one-third (n=87; 34.1%) respondents,
reported that they sought help from a
colleague, and a significant proportion of
these respondents were female. Those
who put their patients on follow-up in
cases of procedural error were 34
(13.3%), whereas only 12 (4.7%)
referred their case to the surgery
department (Table IV).

DISCUSSION

Root canal therapy consists of a chain of
technique-sensitive procedures that
require a high level of training,
knowledge, as well as cognitive and
psychomotor skills. A break or
compromise in this chain can lead to
several procedural errors.”* In the
present survey, 87.1% of the participants
admitted to having experienced a
procedural error, which is relatively
higher when compared to previous data.
Previous data has shown wide variation of
procedural error occurrence from 38-
70%.9-II,I7,IB

In the literature, the most commonly
reported errors were voids, under/over
obturation, ledge formation, and
transportation. These mistakes were
more common among young graduates,
particularly house officers.”®® These
findings were congruent with the findings
of this investigation; however, when the
various stages of root canal therapy
during which errors occurred were
examined, the majority of errors
occurred during cleaning and shaping. It
could be because dentists become less
vigilant after the access opening and
achieving working length. Dentists should
remain vigilant during the whole process
of endodontic treatment; they should
choose the right instruments and always
consult their supervisor when facing
difficulty.” Unlike global statistics, cavity
perforation cases were higher in our
study. Perforation usually occurs due to
negligence or in search of missed canals.”

In the present study, a significant number
of male dentists made procedural errors
such as wrong tooth', 'missed canals',
'ledge formation', 'broken instruments',
'deviation during post space creation' and
'nerve paresthesia’; females were more
vigilant. Other than that, there was no
difference between male and female
graduates regarding endodontic
procedural errors. These results were
consistent with a study done in Saudi
Arabia."”

Following fundamental legal and ethical
dental practices and principles is crucial in
the event of an endodontic accident in
order to develop a solid and safe patient
relationship, where dental ethics must be
the guiding principle. The patient and the
dentist may experience less stress if they
receive proper explanations before
treatment. However, if an accident does
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happen, the dentist has a duty to notify
the patient so that they are informed
regarding potential repercussions,
available treatments, and prognosis and
can be handled early.” The majority of the
participants agreed that they report
patient safety incidents to the
department as well as to the patients.
These results were in agreement with
studies done by Obadan EM, et al”
Pemberton MN,” Ensaldo-Carrasco E, et
al ® and Hiivala N et al.** However, male
graduates in our study were keener when
it came to reporting procedural errors to
their department.

The capacity to recognize when a case is
beyond your expertise is another
important risk management skill. It is
preferable to refer a case if it is beyond
your area of competence.” Referral to an
endodontist (47.4%) was reported to be
the most appropriate option for the
majority of individuals in the current
study, whereas, referring to the surgery
department was the least preferred
option. Modern endodontics, with the
introduction of advanced equipment like
ultrasonics, file retrieval systems,
microscopes, and dissolution of files using
electrochemical process, has made it
possible to manage complex cases and
procedural errors; therefore, surgery
should be the last option."*"* The case
difficulty assessment tool recommended
by the American Association of
Endodontists should be taught to dental
students, and the supervisors should be
vigilant when assigning cases to the
younger dental graduates with limited
experience.2

The present study provides information
about the frequency of errors as well as
their reporting and referral strategies.
The few limitations of the current study
are the lack of involvement of senior
faculty, i.e., clinicians, as well as the lack of
questions regarding the error reporting
system in endodontic departments and
the hierarchical order of management if
an error occurs. Additionally, it lacks
questions focusing on the criteria that
determine when to refer a problematic
case, and these questions may be added
infuture research.

CONCLUSION

The majority of errors occurred during
obturation, canal preparation, and access
opening. The most common error was
over- or under extended Obturation,

ledge, access cavity perforation and
missed canals. House officers made most
of the errors. However, females were
more vigilant about procedural errors.
Majority of graduates prefer to handle the
errors on their own and either asked a
colleague for assistance or referred their
case to a senior endodontist after making
a procedural error. Under-reporting to
the department, lowered help-seeking
from supervisors and informing patients
about the errors are areas of concern.
The complexity of the treatment must be
evaluated beforehand, and both the
department and the patient should be
informed in case of a procedural error. An
endodontic error reporting system and a
hierarchical order of management should
be established.
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