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ABSTRACT

Conservation of a patient's natural teeth remains an important outcome in

securing oral health. Endodontic treatments have been shown to ARTICLE HISTORY
successfully retain compromised teeth which are fractured, carious or Received October 13, 2020
traumatised. Outcomes of dental treatments as explained in the literature Accepted November 10, 2020
fall into four categories: success, survival with intervention, survival Published December 09, 2020
without intervention and failure. The success or failure in endodontic

therapy is still problematic for the clinician. Improper mechanical

debridement, persistence of bacteria in the canals and apex, poor

obturation quality, over and under extension of the root canal obturating

material, and coronal leakage are some of the commonly associated causes KEYWORDS

of failure. Despite the high success rate of endodontic treatment, failures

do occur in a greater number of cases and most of the times can be Endodontic success, failure
attributed to the already stated causes. With an ever-increasing number of rate, root canal therapy,
endodontic treatments being done each day, it has become difficult to mandibular molars, success
avoid or minimize the most fundamental of reasons prominent to rate

endodontic failure. A total of 1096 cases have been selected for the study
with parameters like single visit root canal treatment, multi visit root canal
treatment, and extractions. Data was collected from reviewing patient
records and analysed the data between June 2019 and March 2020. In this
study, we observed that root canal therapy has a success rate of 97.9%
(1073 teeth) and 2.7% (23 teeth) failure in mandibular first molars ( > 0.05).
Within the limitations of the study, root canal therapy has a higher success
rate but one cannot totally rely on one single factor that will decide the
success of a treatment. More research is required with enhanced study
designs before long term success rates can be correlated.

INTRODUCTION Endodontic management has been shown to

Conservation of patient’s natural teeth remains an ~ Strongly retain compromised teeth which were
important outcome in securing oral health. fractured, carious or traumatised.[1-3] However,
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modern developments in fixed partial dentures,
implants provide greater choice for patients and
clinicians and therefore the decision between a root
canal therapy and fixed prosthesis is a commonly
occurring dilemma in practice.[4,5]

Outcomes of dental treatment as described in the
literature fall into one of the four categories:
success, survival with intervention, survival
without intervention and failure.[6] Most
endodontic studies use the term success when
defining treatment outcomes using clinical and
radiographic criterion for the evaluation process.
Recent studies pertaining to endodontic progress
have adopted strict and lenient criterion when
describing successful outcomes while complete
radiographic healing and absence of any clinical
signs and symptoms were characteristic of the strict
category, reduction in size of radiolucency together
with clinical normality defines the lenient
criteria.[7-9] In contrast, most outcome studies of
root canal therapy used success as the criteria. Thus
the difference in methodologies and definition of
outcome measures makes it difficult for the
researchers. [10,11]

Regardless of the considerable number of
hindrances inborn in fighting contamination in the
root canal system, contemplates show a high
achievement pace of endodontic treatment
somewhere in the range of 85% and 95%. It is
shown especially in cases where endodontic
treatment is necessary in vital pulp, where the
infection is confined to the pulp chamber.[12-14]
Although endodontic treatment is an anticipated
procedure with high success rates, failure can occur
either through perpetual infection or through
recontamination of the root canal system at some
time  after  endodontic  treatment.[15-17]
Assessment of success or failure in endodontic
therapy is still problematic for the clinician. The
success rate in the literature varies from 70% to
97%.[18,19]

Seltzer et al., 1988 expressed that there is no clear
definition of what constitutes success or failure in
endodontic treatment. Many consider that the
retention of a tooth without an associated sinus,
swelling, pain or discomfort is a success, even
though the radiographic appearance may not be
satisfactory.[20,21] Others maintain that in
addition to the absence of clinical signs or
symptoms there must be evidence of complete bone
repair, which would be demonstrated
radiographically. Further confusion emanates from
experimental work on bone which has shown that
an average of 7.1% mineral bone loss must occur
together with a loss of cortical plate for periapical
lesion to present itself radiographically.[22,23]
Since so much bone loss occur before visual
differentiation is possible on a radiograph. It is
probably that some teeth which are both clinically
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symptomless and normal radiographic appearance
may, nonetheless, have either early or residual
pathological change.
The usual factors which can be attributed to
endodontic failure are:
® Persistence of bacteria (intra-canal and
extra-canal)
® Inadequate filling of the canal (canals that
are poorly cleaned and obturated)
® Overextensions of root filling materials
Improper coronal seal (leakage)

® Untreated canals (both major
accessory)
® Jatrogenic procedural errors such as poor
access cavity design
® Complications of instrumentation (ledges,
perforations, or separated instruments).
Therefore, it is of interest to know the success of
endodontic treatments performed. Previously our
team had conducted numerous clinical trials and
lab studies  and in-vitro studies [24-39] over
the past 5 years. We have shifted our focus to this
retrospective analysis. The aim of present study is
to assess the success rate of endodontic treatment.

and

MATERIAL AND METHODS
Study Design
Single centered retrospective study.

Ethical Approval

Approval for the project was obtained from the
Institutional Review Board of Saveetha Institute of
Medical and Technical Sciences, Chennai, India on
Date 18/04/2020.
SDC/SIHEC/2020/DIASDATA/0619-0320.

Eligibility Criteria

Inclusive criteria

Included patients of age group of 18 to 60 years,
mandibular first molar

Exclusive criteria

Consisted of patients of age group more than 60
years, primary teeth, teeth other than mandibular
first molars, teeth extracted other than root canal
failure.

Data Extraction

This retrospective study was based on patient
records collected by reviewing data from June
2019 to March 2020. Retrospective data was
collected based on the root canal therapy done in
the mandibular first molars. The final data was
exported to excel and saved on a secure server for
analysis. The case selection for the study is shown
in (Flow chart 1).
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Success Rate of Endodontic Treatment in Mandibular First Molar Performed in A Clinical Setup - A
Retrospective Data on One Year Evaluation

Sample Size

A total of 8688 clinical cases were evaluated in
which 4841 cases were multi visit root canal
treatment and 3847 cases were single visit root
canal treatment . After the exclusion and inclusion
criteria a total of 1096 cases have been included in
the study.

Groups

The root canal treatment of a tooth can be divided
into two groups

Group A : Success

Group B : Failure

The mandibular molars are divided into
Group A: 36
Group B: 46

Visits for root canal treatment can be divided into
Group A : Multi visit
Group B : Single visit

Clinical Protocol

The clinical protocol for patients undergoing root
canal procedures is to access the pulp status by pulp
vitality tests, clinical and radiographic findings.
After diagnostic procedures, access cavity
preparation is made, cleaning and shaping of the
root canal is done followed by oburation using
sealer and coronal sealing given.

Study Outcome

Success rate is assessed based on clinical
examination, the tooth either did or did not show
symptoms such as pain, swelling, or tenderness to
apical and gingival palpation or percussion. In the
radiographic examination, filling was successful (1)
if the periodontal ligament space was normal on the
original diagnostic radiograph it remained
unchanged, or (2) there was healing of a radiolucent
area visible on the original preoperative radiograph
and the periodontal ligament space had returned to
normal or there was clear evidence of a reduction in
size of the lesion.

STATISTICAL ANALYSIS

The data was imported from Excel for analysis and
grouping of parameters was done. The parameters
data was then copied into SPSS software and
statistical analysis was done. Chi square test was
used for statistical analysis. All analyses were
performed using statistical software (SPSS inc,
version 20, chicago, IL, USA) and p value less than
0.05 was considered statistically significant.

RESULTS & DISCUSSION

The failure of root canal treatment was taken into
account by extraction performed in the same tooth.
The frequency of patients who have undergone root
canal treatment of mandibular molars across
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various age groups is shown in (Table 1). In this age
group of 18-30 years showed higher
percentage(43.5%).The frequency of root canal
treatment of mandibular first molar amongst
gender is shown in (Table 2). Males are higher in
number for root canal treatment performed for
mandibular first molar(58.8%). The frequency of
multi visit and single visit root canal treatment of
mandibular first molar is shown in (Table 3) with
multi visit root canal treatment is the highest
(65.9). Frequency of root canal treatment for right
and left molars is shown in (Table 4). Frequency of
success and failure is shown in (Table 5). In this
study we observed that root cal therapy has a
success rate of 97.9% (1073 teeth) and 2.7% (23
teeth) failure in mandibular molars. (P value >0.05).
The multi visit root canal treatment showed a
higher success rate has been performed greater in
number than single visit. The association between
success rate and visit of root canal treatment is
shown in (Figure 1). The association between teeth
number and success of root canal treatment is
shown in (Figure 2).

The scientific technological advance in endodontics
in recent years has been increasing the frequency of
success of the treatment of root canals.[22,40,41]
The absence of spontaneous and provoked painful
symptomatology, hermetic sealing, dental element
rehabilitated in masticatory function, and the repair
of the apical and peripheral tissue are clinical
criteria of success in endodontic therapy.[42-48]
When failure shows, it is closely related to the
persistence of microorganisms after endodontic
obturation and infection due to lack of coronary
sealing.[49-52] Endodontic treatment is not
terminated with obturation of the root canal
system. Clinical and radiographic control (
preservation) is extremely important for the
longevity of therapy, once any alteration is
detected, endodontic treatment is indicated, as long
as it is able to be performed.[53-56]

The results of the present study showed the annual
failure rate of the root canal treatment was 2.1%
and success rate was around 97.9%. So, this would
justify that the reasons for extractions would be
patient or operator or protocol based. The
assessment criteria for the present study were in
similar norms with the ESE guidelines.

The European Society of Endodontics recommends
that radiographs of control ought to be taken for in
any event 1 year after the endodontic treatment is
finished and that ensuing radiographs are taken, if
fundamental. In view of the difficulty of performing
the histopathological analysis of the periapical
lesion, clinical and radiographic reservation should
be encouraged by the professional for the period of
2 to 4 years.[50,57] In the present study, only the
extraction of the root canal treated tooth has been
taken in consideration. The success of endodontic
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treatment is closely related to the condition of pulp
tissue. In the radical treatment of inflamed vital
pulp, the infection when present is restricted to the
pulp chamber and cervical third of the root canal
system and the periradicular tissues are not
infected. Thus, a high success rate is found for
endodontic treatments with vital pulp when
compared to the treatment of necrotic pulp and
retreatment.[58-65]

In this study, success rate was higher for multivist
root canal treatment, because of calcium hydroxide
dressing, which eliminates the endodontic
microflora. Age group of 18 to 30 years also showed
higher success rate because of age factor which
helps in defence against microorganisms and faster
healing capacity. Coronal seal was found to
significantly affect the outcome of endodontic
treatment. When teeth were restored with coronal
coverage, a higher success rate was shown as
compared to those without coronal coverage,[66-
71] the extraction of the endodontically treated
teeth without coronal restorations was greater than
those with crowns.[72-74]

Treatment given by specialists and the
undergraduates both yielded higher achievement
rates. This was justified by that, the undergraduates
were increasingly cautious and followed protocols
during treatment of progressively complex
molars.[7,75,76] In the past studies it was
expressed that specialists can make higher progress
rates than those accomplished by undergraduate
students.[77]

CONCLUSION

From the present study it can be concluded that the
success rates of primary root canal treatment was
around 97.9% in mandibular first molars with an
annual failure rate of 2.1%. So in a clinical setup
primary root canal treatment showed higher
success rates.

Limitations

The limitations of this study was, it has a small
sample size. Cannot be generalized to the whole
population using this data. The period of evaluation
was also very less.
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Case selection

l Total number of cases - 8688 I

[Multi visit RCT - 4841] [Single visit RCT - 3847]

Multi visit RCT - 722
Single Visit RCT - 374
Right first lower molars (46) - 608

Mandibular first molars

Left fist lower molars ( 36) - 488

Total number of cases after inclusion and
exclusion criteria - 1096 Age group Gender

18-60years Male and female

Variables evaluated Age,
gender, lower, first molars,
success and failure, multivist
and single visit

Root canal treatment

Success and failure

Flow Chart 1 : Case Selection for the Study
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Success Rate of Endodontic Treatment in Mandibular First Molar Performed in A Clinical Setup - A
Retrospective Data on One Year Evaluation

Table 1: Frequency of patients underwent root canal treatment of mandibular first molars across various age
groups, which shows that 18-30 years group has undergone more number of root canal treatment (43.5%)
and 51-60 years age group has undergone least number of root canal treatment(7.7%).

Age Frequency Percent Valid Percent Cumulative Percent
18-30 years 477 43.5 43.5 43.5
31-40 years 357 32.6 32.6 76.1
41-50 years 178 16.2 16.2 92.3
51-60 years 84 1.7 1.7 100.0
Total 1096 100.0 100.0

Table 2: Frequency of root canal treatment of mandibular first molar amongst gender, which shows that

males have undergone more number of root canal treatment (58.8%) than females (41.2%)

Gender Frequency Percent Valid Percent Cumulative
Percent
452 41.2 41.2 41.2
Female
Male 644 58.8 58.8 100.0
Total 1096 100.0 100.0

Table 3: Frequency of mutivist and single visit root canal treatment of mandibular first molar, which shows
multi visit root canal treatment are more (65.9%) than single visit root canal treatment(34.1%)

Visit Frequency Percent Valid Cumulative
Percent Percent
Multi visit root canal 722 65.9 65.9 65.9
treatment
Single visit root canal 374 341 34.1 100.0
treatment
Total 1096 100.0 100.0

Table 4: Frequency of Root Canal Treatment done in Mandibular Right and Left Molar, which shows
46(mandibular right first molar) has undergone more number of root canal treatments (55.5%) than

36(mandibular left first molar) (44.5%).

Mandibular
first molar Frequency Percent Valid Cumulative
Percent Percent
36 488 445 445 445
46 608 555 555 100.0
Total 1096 100.0 100.0
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rate of 97.9% and failure of 2.1%

Table 5: Frequency of success and failure of root canal treatment, which shows the root canal has a success

Root Canal treatment | Frequency | Percent Valid Cumulative
Percent Percent
failure 23 2.1 2.1 2.1
success 1073 97.9 97.9 100.0
Total 1096 100.0 100.0
Bar Chart
8001 Treatment
W tailure
M success
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=z

multivisit ret single visit rct
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Figure 1: Bar chart showing association between success and failure for multi visit and single visit root canal
treatment. X axis represents root canal treatment and y axis represents the number of teeth. Success
(green), failure (red) where multi visit RCT showed higher success than single visit RCT. The association was
analysed using Chi square test ( 0.025), p value - 0.509(>0.05) and was found there is no statistical
significance.

Bar Chart

800 Treatment
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Figure 2: Bar chart showing association between success and failure for mandibular first molars. X axis
represents teeth number and y axis represents the number of teeth. Success (green), failure (red) where 46
showed higher success than 36. The association was analysed using Chi square test (0.048), p value -
0.138(>0.05) and was found there is no statistical significance.
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