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Abstract

Introduction: Technological advancements in endodontic dental materials and equipment and tools for endodontic
treatments have led to a major evolution in root canal treatment (RCT). Aim of the study: Analyzing how different
factors affect the chances of successfully achieving an initial RCT is also related to finding clinical reasons for not
achieving this goal. Material and Methods: The study was carried out on a total of 60 patients. The patients included
in the study were divided according to the number, type of tooth, or group of teeth indicated for endodontic re-
treatment (ERTSs) as a result of the confirmed presence of persistent apical periodontitis. The aim of this study is to
analyze how different factors affect the possibilities of achieving successful initial RCT. Results: The highest number
of teeth initially treated endodontically and then presented with persistent apical periodontitis is presented under
the category of molars in the value of about 52% of all teeth evaluated for this study. This value is followed by
premolars at a value of about 32% and then by incisors at a value of 16%. The distribution of the affected teeth is
50% in maxilla and 50% in mandible, where both according to gender of patient and according to the arches where
the teeth affected by the pathology of persistent apical periodontitis are included, the ratio is clearly 1:1.
Conclusions. The primary reason for ERTs is the security of having an endodontically healthy tooth as an abutment
for fixed prosthetic replacements and in rare cases it is indicated to be performed if the patient actually complains
of pain. The clinical challenges of ERTs are mainly oriented around the application of the correct steps of the routine
protocol of RCTs.
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Introduction pathology provides a very good explanation for
The skill of the clinician determines whether everything that happens and results in clinical
root canal treatments (RCTs) are successful or failure, the term "post-endodontic treatment
unsuccessful, providing the clinician with the event" is more accurate than "clinical
“professional gratification” of accomplishment endodontic failure” [4,9,11-14].

or even the "murder of conscience" for clinical Regardless of the fact that the clinical success
achievement [1,2]. However, this clinical of RCTs reaches high numbers, the clinical
pictute must first be simplified, without endodontic failure is expressed in a low
discussing any personal matters of the percentage due to the large number of cases.
professional, as the use of RCT with great The success of the ERT is another issue that is
clinical competence may result in unfavorable again interpreted by the endodontist as an
or even beneficial clinical outcomes [2-5]. expression of the emotions of professional
In the field of endodontic re-treatments (ERTs), satisfaction or dissatisfaction [15-19]. This is
scientific research is oriented from the the key issue of ERTs since, in order to achieve
professional ~ emotions of  professional success in cases of ERTs, the reason for the
satisfaction or dissatisfaction, from the initial clinical success of the first RCT must
professional ego, and from the belief that one first be clearly understood [1,6,19-23].

is a more accomplished professional than the After finding the reason, the professional must
first professional who came to the clinic with find the modification in the routine RCT
the endodontic success of the patient’s tooth protocol to be suitable for the endodontic
[1,3,6-10]. Since chronic apical periodontal treatment to achieve clinical success at the end

of it [17,24-27].
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The reasons for endodontic clinical success,
regardless of the fact that they can be
numerous and diverse in their categorization,
all appear with the pathology of persistent
apical periodontitis, which is associated with
specific clinical signs that are referred by the
patient presenting for ERT [2,8,27-31]. The
initial causes that come to mind are causes that
explain the errors during the application of the
routine RCT protocol, including the wrong
opening of the pulp chamber, not finding all
the pulp canals correctly, and errors in the
chemical-mechanical processing of the canal or
mistakes that have to do with the wrong apical
filling or sealing of the root canals of the
treated teeth [28-29,32-35].

Among the pathological causes that lead to the
need for re-treatment can be included the
promotion of epithelial tissue residues in the
root canals, malassez residues, which can also
lead to the reactivation or aggravation of the
cyst as a pathology beyond the pathology of the
persistent apical periodontitis [36-40] Since
persistent apical periodontitis is naturally
infectious, it is understood that its causes are of
an infectious nature, introducing persistent
intraradicular bacteria, or bacteria of extra-
canal origin, the reaction of a foreign body and
cysts.

Looking at these subcategories, they can
also be related to the specific procedures
included in the initial RCT protocol [1,6,41-43].
If we divide them into two groups, the first
group includes the bacterial origin of the post-
treatment pathology, which can also be
explained by the wrong opening of the pulp
chamber and the wrong processing of the
canal, while the second group includes the
mechanisms of action of tissues or cells of the
treated patient's host, which, in a reduced
percentage, are somewhat less controllable by
the endodontic clinician who checks the
accuracy of the RCT application [44-50].

Material and methods

The study is oriented around the collection of
clinical data on ERTs, on the reasons for
endodontic re-treatments, on clinical signs and
complaints of patients about previous RCTs, in
order to compare the values encountered. The
aim of this study is to analyze how different

factors affect the possibilities of achieving
successful initial RCT and to find the clinical
reasons for not achieving this goal, which leads
the patient to ERT. The dental canal
morphological anatomy of the teeth affects the
clinical approach and the correct application of
predetermined protocols of RCTs, facts that
are already known and supported by published
literature sources. In this study, we intend to
find the frequency of ERTs depending on the
positioning of the tooth in the respective
arches, depending on the type of tooth based
on its function. The study is retrospective.
This study was approved by the Institutional
Ethics Committee of Albanian University
(02.06.2019), Tirana, Albania, according to
national regulations.

Unsuccessful RCT's and the changes caused by
them in the periapical hard tissues, significant
changes at the microscopic level, but with
sensitive clinical expressions and referable by
the patient, affect the status of the oral cavity,
expressed in the increased effect also of the
etiological factors causing dental pathologies
that increase with the increase in the number
of years of their time-action.

In this perspective, this study aims to evaluate
the initially unsuccessful endodontically treated
teeth, seen in a comparative way with
radiographic evaluation of the result of the ERT.
The specific objectives of the study are to
evaluate:

1. 'The number of teeth indicated for ERT,
divided by gender of the patients
included in the study.

2. The number of teeth indicated for ERT
divided according to the arch to which
the tooth belongs and according to the
classification of the types of teeth
depending on their function.

3. Evaluation of initial RCTs classified
based on the quadrants of teeth
indicated for ERTs in order to evaluate
the approach, manual skill, and
anatomical  difficulty — encountered
during RCT's from this perspective.

4. The presence of periapical pathologies
as an indication for ERT, evaluated on
the basis of the clinical reason for the
non-success of RCT.
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The study of this topic is based on the
processing of data collected from patients who
had previously agreed to be included in the
study. The patients included in the study were
patients presenting to two dental clinics with
the aim of ERT of the tooth or teeth presented
with clinical or non-clinical signs of persistent
apical periodontitis in the period May 2023-
December 2023 (8 months). Stages of the work
protocol:

*  Demographic data of the patients were

recorded,

* Radiographic examinations of teeth/
teeth with persistent apical
periodontitis were performed;

* The number of natural teeth was
recorded;

* TFrom the radiographic examination of
the teeth, the reason for the clinical
success of the initial RCT was
evaluated;

* The classification of the teeth included
in the study was performed based on
the recorded radiographic signs of
pathology of apical periodontitis
presented after the initial RCT.

All patients included in the study were
patients who underwent dental interventions
of various specialties after recording the data
necessary for the further processing indicated
for this study. There was no predetermined
randomization rule for the inclusion of patients
in the registry. The inclusion or non-inclusion
conditions of the patients were submitted to
the inclusion criteria of the patients.

The criteria for the selection of patients
included in the study are as follows:

1. Patients  with  persistent  apical
periodontitis after an initial RCT were
selected.

2. Patients who were willing and able to
cooperate for accurate data collection

3. Patients who agreed to be included in
radiographic evaluation after verbal
consent.

The statistical analysis of the data was
carried out by means of the McNemar test for
comparing the frequency of occurrence of
persistent apical periodontitis depending on
the gender of the patients and the type of tooth
indicated for ERT. Fisher's Test was used to
make the comparison in the 2x2 contingency
table. p wvalues smaller than 0.05 were
considered  statistically  significant.  The
statistical analysis was carried out mainly by
means of the MS Excel software.

The study was carried out on a total of 60
patients, of whom 23 patients were female and
the remaining 37 were male. The patients
included in the study were divided according to
the number, type of tooth, or group of teeth
indicated for ERT as a result of the confirmed
presence of persistent apical periodontitis.

With the goal of collecting the most
accurate clinical data, the correct
implementation of the data recording protocol
needed for further statistical processing
specific to this study was needed.

Results

The data collection was carried out
based on the selection criteria of the patients
included in this study, and after their
processing for this study, they are presented in
the following tables.
Table 1 shows data collected from the patients
included in the study based on the number of
root canal-treated teeth in the oral cavity,
recorded and evaluated radiographically for
this study, classified according to the category
of patients' gender in male:female ratios.
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Table 1. Distribution of patients based on the number of root canal-treated teeth in the oral cavity,
according to sub-classifications 1 tooth, 2 more teeth, and gender of patients.

Endodontically 1 tooth 2 or more teeth Total Fisher test
treated teeth P value
Male 30 — 50% 7-12% 37 —-62% | Statistic value
Female 16 —27% 7—-12% 23 —38% is 0.3562.
Total 46 = 77% 14 — 24% 60 — 100%

Significance Levek .05

The result is not significant at p <.05.

The gender of the patients and the type of
tooth with persistent apical periodontitis is
another piece of data collected from the
patients included in the study. These data are
presented in Table 2. Table 2 shows the data

about how the gender of the patients can affect
the appearance of persistent apical periodontal
pathology in the oral cavity of the patients
included in this study.

Table 2. Categorization of patients depending on gender and number, by type, of teeth initially treated
endodontically and presented with persistent apical periodontitis.

Patients Incisors Premolars Molars Total
Male 7—-9% 12 - 16% 24 — 32% 44 — 58%
Female 5-7% 12 - 16% 15 —-20% 32 —42%
Total 12 - 16% 24 — 32% 39 — 52% 76 —100%

Figure 1 shows the data from Table 2 on the
influence of gender on the number of teeth
with persistent apical periodontitis in the oral
cavity, classified by the type of teeth according

to the gender classification of the patients
included in the study.

Gender and number of teeth according to
their type

B Male

M Female

Figure 1. Graphical presentation of the data of table 3 showing how gender affects the number of teeth with
persistent apical periodontitis and the type of these teeth.
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Table 3 shows the same data as Table 2, but it
is easier to understand the distribution of the
teeth included in the study depending on the
gender of the patient and the jaws where

persistent apical periodontal pathology is
presented regardless of the number of teeth
treated and retreated afterwards.

Table 3. Categorization of patients according to the positioning of the teeth in the jaws and gender,

also showing the calculation of dependency or not.

Number of clinical cases Mandible Maxilla

Male 19 — 32% 18 — 30%
Female 11 -18% 12 —20%
Total 30 — 50% 30 — 50%

Table 4 shows the data about the unsuccessful
RCT of teeth based on the classification of
patients by gender and the classification of

teeth according to their position in which arch
and according to their type as incisors,
premolars, and molars.

Table 4. Data on the initial RCT of teeth in the oral cavity presented with persistent apical
periodontitis, classified according to the type of tooth, positioning in the arch, and gender of the
affected patient.

Endodontically Incisors Premolars Molars Total
treated teeth
Male Female Male Female Male Female
Mandible 3-4% 0—-0% 6 - 8% 4 - 5% 14 - 18% 9-12% 36 -47%
Maxilla 4 - 5% 5—-7% 8-11% 8—-11% 9-12% 6 - 8% 40 — 53%
Total 7 - 9% 5-7% 14 - 19% 12 - 16% 23 - 15 - 20% 76 —
30% 100%

Figure 2 shows the data of table 4 according to
the categorization of patients depending on the

type of root canal-treated teeth and the gender
of the patients.

Type of teeth / gender of patient

——
8%

12%

D nd
*
+

Mandibla Maxilla

¥ Incisors-Male ¥ Incisors-Female ™ Premolars-Male

® Premolars-Female ¥ Molars-Male » Molars-Female

Figure 2. Graphic presentation of the data presented in table 4, on the distribution of patients according to the
number of root canal-treated teeth and the gender of the patients.
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Table 5 shows the data collected from the
patients included in the study where ERT was
performed, classified on the basis of the reason

for ERT based on the patient's history and the
preliminary radiographic evaluation.

Table 5. This table shows the data on the reason for ERT evaluated from the data of the patients'
anamnesis and the initial radiographic examination, depending on the patient's gender.

Patients Male Female Total of patients
Reason for endodontic re-treatment

Dental prosthetics 21 -35% | 16—-27% 37 -62 %
Routine examination 5-8% 1-2% 6 —-10%
Periodontology 1-2% 0 - 0% 1-2%

Dental pain 9 —15% 5-8% 14 - 23%
Orthodontics 0—-0% 1-2% 1-2%
Dental Therapy 1-2% 0 - 0% 1-2%

Total 37-62% | 23-38% 60 —100%

Table 6 shows data on clinical challenges
encountered during unsuccessful RCT.

Table 6. This table presents the collected data based on the clinical reasons for the endodontic failure

of the initial RCT of the teeth included in the study.

No. Number of clinical cases Number of clinical Treatment
Reason for endodontic failure cases protocol
Treatment protocol

1 Opening of the pulp chamber 12 —20% 86%

2 Canal endodontic processing 25— 42%

3 Incorrect treatment protocol 5—-8%

4 Periapical tissue changes 10 — 16%

Tooth anatomy Tooth anatomy

5 Tooth-root morphology 7—12% 15%

6 Bifurcation % of deviation 1-3%

Total 60 cases 100%
Discussions endodontically due to persistent apical

Based on the data in Table 1, the distribution
of patients by gender is clearly visible. The
condition for the inclusion of patients in the
study was not reaching a number of patients
with a 1:1 ratio by gender. Here it is clear that
the selection of patients was carried out in
accordance with the inclusion criteria
mentioned above and without assuming the
achievement of a preconditioned ratio
according to gender. However, this ratio for
this study was a 2:1 male:female ratio. Data
supported by-Kirkevang et al. where it is stated
that women have more teeth treated

periodontitis than men, and molars are the
ones that occupy the main place [45].

Based on the data in table 1 regarding the
number of teeth with persistent periodontitis
depending on the number of affected teeth in
the oral cavity expressed also depending on the
gender of the patients, the male:female ratio for
cases where there is 1 tooth affected by
persistent periodontitis is 2:1, and in cases
where there are 2 or more affected teeth, this
ratio goes to 1:1 values. The sample of patients
selected for this study is more similar to cases
where in the same oral cavity there are 2 or
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more teeth affected by persistent apical
periodontitis. Despite this similarity, it is noted
that again, the comparison and assessment
according to the Fisher test gender have no
direct impact on the frequency of persistent
apical periodontitis in the oral cavity,
supported by the calculation of the p value that
does not show significant significance. This is
supported by the study of Soletee et al. [44].
Based on data in Table 2, it is clear that the
highest number of teeth initially root canal-
treated and then presented with persistent
apical periodontitis is presented under the
category of molars in the value of about 52%
of all teeth evaluated for this study. This value
is followed by premolars at a value of about
32% and then by incisors at a value of 16%.
Thus, depending on the number of teeth
affected by persistent apical periodontitis
according to their type, the ratio of incisors:
premolars; molars is presented in the values of
1:2:3, whete the most affected teeth are molats.
Data are also supported in other studies
[44,45].

From the data in table 2, a closer male-female
ratio of 1:1 can be seen in terms of the number
of teeth affected by persistent apical
periodontitis. Age, gender, and race have no
influence on the clinical success rate of root
canal-treated teeth. This result is supported by
Nazih Shaaban Mustafa et al. [46].

Table 3 with its data once again shows that
gender not only does not affect the frequency
of persistent apical periodontitis pathology but
also the distribution of this pathology in the
oral cavity as assessed by the position in the
oral cavity of the affected tooth. In the
inclusion of patients in this study based on the
inclusion criteria, this uniformity of the sample
of patients taken for radiological evaluation of
the aforementioned pathology 1is clearly
expressed in Table 3, where the distribution of
the affected teeth is 50% in the maxilla and
50% in the mandible, where both according to
gender and according to the arches where the
teeth affected by the pathology of persistent
apical periodontitis are included, the ratio is
clearly 1:1. Data that are consistent with other
studies [47,48]. In this uniformity of the sample
of teeth, we try to show in Table 4 the

distribution of teeth according to their type and
positioning in the arch.

Based on the data in Table 4, what is observed
is that the ERT in the highest frequency is
performed in the mandibular molars in the
male gender in the value of 18% and in the
mandibular incisors in the female gender in the
value of 0% as the most reduced frequency [1].
Considering the type of teeth, 16% for the
incisors, but with higher values for the female
gender in the maxillary teeth; for premolars,
this value goes to 35%, with the highest value
for maxillary premolars, regardless of gender,
i.e., the same for women and men; for molars,
a frequency of 50% is observed in values where
the highest frequency is in mandibular molars
in men and the lowest in maxillary molars in
women in a ratio of almost 2:1. In terms of
endodontic re-treatment depending on the
type of teeth according to the function and
according to the positioning in the arch, it is
noticed that there are significant differences
depending on the gender of the patient
[27,34,50].

Based on the data in Table 5, it is clear that
there is a high tendency for prosthetic
replacements and for the safety of the
endodontic health of the tooth that will serve
as a prosthetic cult, a tendency that is expressed
in the values of 62%, where the male gender
has a tendency of 35% and female gender in
the value of 27%. The second reason why ERT
is required is pain, one of the clinical signs of
persistent apical periodontitis. And this is more
expressed in the male gender in the value of
15% and in the female gender in the value of
only 8%. Here, persistent periodontitis differs
from the clinical signs of an acute pathology,
while the routine examination of the teeth
establishes painless chronic apical periodontitis
only in 10% values, almost half of the incidence
of persistent chronic apical periodontitis. Data
supported by the study conducted by Rawski et
al. [49]. These data are also supported by
Tabussum et al. [50].

From the data presented in Table 6, it is cleatly
shown that the most frequent reason for
clinical failure of the initial RCT is the
treatment protocol and the way of opening the
pulp chamber; mainly, this is evidenced by
clinical cases due to the presence of cervical
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shoulders in the mesial areas of the molars and
in the lingual areas of the incisors. This element
is evaluated radiographically from the
orientation of the canal filling material.
However, 12% is the endodontic error due to
the morphology of the root canal-treated
tooth, mainly the bayonet curves at the roots
of the premolars (4,7,12,25,34). The presence
of a deep bifurcation in the root of the tooth is
expressed in almost 3% of clinical cases,
whereas 42% is the error of the operator in the
processing of the canal, i.e., in not finding the
correct length of the canal, which in its
continuity is also visible in the radiograph. The
presence of inadequate isolation of the apical
third of the tooth root is found in 16% of
clinical cases where this fact is also expressed
by the presence of periapical changes visible on
radiographs. (19,25,32) Mummification as an
old method of RCT is expressed in 8% of
clinical cases included in this study. Seen in the
angle of view if they are anatomy and
morphology of the tooth, the reason why
clinical success is not achieved, this element is
expressed in 15% of cases clinical, while the
professional's manual and theoretical ability to
achieve clinical endodontic success that is
expressed in 85% reasons for endodontic
errors (25,43).

Conclusions

The gender of the patient has no direct
influence on the frequency of persistent apical
periodontitis in the oral cavity; this is expressed
by the number of teeth affected by the
condition. Depending on the number of teeth
affected by persistent apical periodontitis
according to their type, the ratio of incisors:
premolars: molars is presented in the values
1:2:3, where the most affected teeth are molars.
ERTs as a reason for clinical application have
in fewer cases the pain and in more frequent
cases the security of having a root canal-treated
tooth for fixed prosthetic replacements. The
clinical challenges of ERTSs are mainly oriented
around the application of the correct steps of
the routine protocol of ERTs. In infrequent
clinical ~ cases, professionals  encounter
anatomical and morphological difficulties of
the teeth.
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