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Introduction

Endodontic treatment aims at removing the infected/necrotic tis-
sues from the root canal system and maintaining the function of  
the oral environment [1]. Though endodontic treatment shows 
nearly 90% success rate [2], non surgical endodontic treatment 
fails when adequate standards are not maintained. The two main 
treatment protocols done usually after the failure of  endodon-
tic treatments are retreatment and surgical endodontics [3]. Even 
if  this fails, extraction remains the last mode of  treatment. The 
outcome of  the endodontically treated teeth has to be evaluated 
both clinically [4] and radiographically [5-7]. The most common 
factors attributed to endodontic failure are persistent bacteria [8], 
inadequate filling of  the canal, overextension of  root canal filling 
materials, improper coronal seal [9], untreated canal, iatrogenic 
procedural errors (poor access designs, complications of  instru-
mentation) [10], unresolved periapical pathology [9, 10]. The 
other attributable etiological factors could be the extra radicular 
infection, foreign body reaction and true cysts [11].

The management of  teeth which were previously endodontically 
treated is always technically challenging and time consuming pro-
cedure due to the presence of  extensive restorations like post and 
cores, crowns and bridges,etc. The principle difference between 
the primary endodontic disease and the retreatment/posttreat-
ment  disease during the nonsurgical management is need to re-
gain the access to the apical region of  the teeth which was already 
endodontically treated [12].

Diagnosis of  post treatment disease has been done usually with 
the help of  radiographs, CBCT, comparative testing using objec-
tive information of  both the pulpal and periradicular tissues and 
by pulp vitality test. Though  the vitality test of  endodontically 
treated is of  less importance, thermal test was preferred in situa-
tion demanding them [12].

Various  factors also determine the success of  endodontic treat-
ment which include initial cause for infection [13, 14] and inflam-
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mation, environment of  the affected teeth [15], diagnostic aids 
used [16, 17], anatomical consideration [18], instrumentation pro-
tocol, type of  irrigants used [19, 20] and its activation protocol 
[21], sealers used [22, 23], obturating materials, coronal seal [24], 
permanent restorations like veneers [25],  periapical pathosis and 
intra oral environment [26]. Several studies have been published 
to analyse the reason for extraction of  the endodontically treated 
teeth [27-31]. Among all the reasons for extraction, the second 
most important cause being endodontic failure which accounts 
for 20% approximately [32]. Being an important topic of  research 
with future research should be focused not only on the prevalent 
reason for extraction but also should be focused on the reasons 
causing failure.

The aim of  the present retrospective study was to analyse the 
various reasons for retreatment in endodontically  treated mo-
lar teeth like incomplete obturation, periapical pathology, missed 
canal, symptomatic treatment. It also focuses on the association 
between the reasons of  retreatment with personal characteristics 
of  the patient like age, gender and teeth position.

Materials and Method

Study design and setting

This was a retrospective study done in Chennai during the period 
of  July 2019-April 2020. It was done from one particular univer-
sity set up with a non probability sampling method. 

Ethical Approval 

Ethical approval was obtained from the institutional Ethics Com-
mittee. Ethical Approval Number SDC/SIHEC/2020/DIAS-
DATA/0619-0320. 

Data collection

Data of  patients who underwent retreatment of  endodontically 
teeth from a period of  July 2019 - April 2020 was collected from 
the electronic database. 

Inclusion criteria

Case sheets of  all cases which underwent retreatment (n= 308) 
were  analysed and reviewed, of  which only the molar teeth were 
included. Patients from the age group of  18- 60 years were only 
included.

Exclusion criteria

The teeth without mentioning the reason for retreatment (i.e) in-
complete data were excluded. Inorder to avoid errors radiograph-
ic cross verification was done and two reviewers were included.  
The validity of  the samples were checked which included that all 
teeth were endodontically treated after failure, reason for retreat-
ment could be assessed, proper diagnostic methods available to 
assess the failure.

Total of  95 cases were evaluated and only one reason for retreat-
ment was considered and evaluated. The reasons for retreatment 
considered were incomplete obturation, lesion, missed canal, 

symptomatic treatment and others. The quality of  root canal fill-
ings were assessed using radiographs.

Statistical analysis

The acquired data were recorded in Microsoft excel and later ex-
ported to  IBM SPSS software (version 20.0 Chicago,USA) for 
statistical analysis. Chi square test was then employed with the 
level of  significance set at P<0.05. The statistical analysis between 
age, gender, teeth number, reason for retreatment were analysed 
using SPSS software. The outcome was represented in the form 
of  tables and bar charts.

Results and Discussion

A total of  95 teeth was  included in the study which corresponds 
to the patients of  age group 18- 60 years, of  which age group of  
18-30 years had higher incidence of  retreatment (n=43) followed 
by 31-40 years (n=21),41-50 years (n=20) and 51-60 years (n=11).
(Figure I)
 
Major proportion of  the study population was constituted by 
males (n=54) than the females (n=41).(Figure II)

Among the molar teeth included in the study, Mandibular molars 
(n=62) were higher in number than the maxillary molars (n=33).
(Figure III)

The various reasons for retreatment were categorised as incom-
plete obturation, lesion, symptomatic treatment, missed canals 
and others of  which the incomplete obturation (n= 44) was the 
most common reason followed by lesion(n=21), symptomatic 
treatment (n=18) missed canal (n=10) and others. (Figure IV)  

Among the mandibular molars (n=62), the distribution of  reason 
for retreatment was incomplete obturation (n=33), lesion (n=13), 
symptomatic treatment (n=10) and missed canal (n=8). Among 
the maxillary molars (n=33) the distribution was seen as incom-
plete obturation (n=11), lesion (n=8), symptomatic treatment 
(n=8), missed canal (n=4) and others (n=2).( Figure V) 

The chi square test showed that p value of  the study  was p = 
0.16 which is greater than the considered level of  significance 
(p<0.05). `Hence it can be inferred that there was no significant 
relation between the type of  teeth and the reason for retreatment. 
(Table I)

The data for this retrospective study was based on residents of  
Chennai. Since all data available was included without a sorting 
process, no bias was expected in selection of  patients.

In this present study ,the rate of  failure/rate of  retreatment was 
higher in younger patients than that of  older age groups. It was  
in compliance with the study by Ricucci et al., [33], which showed 
that rate of  failure decreases with increase in age .Contradicting 
to these findings were found by Swartz et al [34], which concluded 
that there was no association between the age and the failure of  
endodontic treatment. But the distribution of  age group in this 
present study was not homogeneous hence it cannot be conclud-
ed as an attributable risk factor.
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Figure 1. Bar chart showing the frequency distribution of  age group of  the study population and number of  endodontic 
retreatment  with the X axis denoting distribution of  age groups and Y axis denoting number of  endodontic retreatment . 
Graph reveals that between 18-30 yrs showed more case distribution followed by 31-40 yrs, 41-50 yrs, 51-60 yrs respectively.

Figure 2. Bar chart showing the frequency distribution of  gender of  the study population and number of  endodontic re-
treatment with X axis showing distribution of  gender and Y axis shows number of  endodontic retreatment. Graph reveals 

that among the study population male patients(n=54) were higher in number than the female patients (n=41).

Figure 3. Bar chart showing the frequency distribution of  molar teeth among the study population and number of  endo-
dontic retreatment with X axis denotes teeth number (maxillary and mandibular molars)and Y axis denotes the number 
of  endodontic retreatment.Graph reveals that among the study population mandibular molars(n=33) showed maximum 

number of  retreatment cases than the maxillary molars(n=62).
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Among the gender distribution, Male had a higher rate of  retreat-
ment than females, which was in acceptance with the study by 
Zadik et al., [31] but a study by Touere et al., [32] was contradict-
ing saying that there was no significant association between the 
gender and the success of  root canal treatment. The type of  the 
teeth affected by endodontic failure and which undergoes retreat-
ment was in accordance with Ricucci et al., [33] but was contra-
dicted by Song et al., [8] stating that  maxillary teeth had a higher 

rate of  retreatment than the mandibular teeth.The most attrib-
uting reason for retreatment in mandibular molars could be the 
higher incidence of  curvature and the presence of  isthmus.These 
anatomical considerations make it difficult to establish a com-
pletely disinfected root canals. To overcome this situation, knowl-
edge on the anatomic complexities and the sound knowledge on 
the diagnostic techniques like CBCT and careful examination of  
the preoperative radiographs were highly essential.

Figure 4. Bar chart showing the frequency distribution of  reason for retreatment and number of  endodontic retreatment 
with X axis denotes the reason for retreatment and Y axis show number of  endodontic retreatment.Graph reveals that 

among the reasons for retreatment the most predominant was  incomplete obturation followed by lesion,symptomatic treat-
ment ,missed canal and others respectively.

Figure 5. Bar chart showing the distribution of  reasons for retreatment among the molar teeth with X axis representing 
the type of   teeth(maxillary /mandibular molars) and Y axis representing the number of  endodontic retreatment .Graph 

reveals that among the maxillary molars(n=33) ,the reason for retreatment was predominated by incomplete obturation(11) 
followed by lesion(8),symptomatic treatment (8),missed canal (4)and others (2) and among the mandibular molars (62), 

incomplete obturation(33) followed by lesion(13),symptomatic treatment (10),missed canal (8) . Pearson's chi square value 
:6.573,df  :4,p value :0.16(>0.05)hence statistically not significant, proving there was no significant association between the 

teeth type and the reason for retreatment.

Table I. Association of  the teeth type to the reason of  retreatment with the p value  = 0.160(>0.05) ,which implies that there 
is no significant association between the type of  teeth and the reason of  retreatment with the chi square test.

Value df Asymp. Sig (2-sided)
Pearson Chi-square 6.573a 4 0.16
Lokelihood Ratio 7.116 4 0.13
Linear by Linear 4.548 1 0.033

Association
N of  Valid Cases 95
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In this study, incomplete obturation was the predominant reason 
for retreatment which is in accordance with the study by Rucci et 
al [33], Zadik et al., [31] which showed the endodontic failure as 
most common reason for failure of  treatment. The contradicting 
literature like vire et al [27], Chen et al [30], Touere et al., [32] has 
stated prosthetic failure, restorative failure, periodontal causes as 
the reason for retreatment. Untreated or missed out canals could 
not be considered as an uncommon scenario during endodontic 
treatment. A prospective study by Hoen and Pink has shown in-
cidence of  missed canal to be 42% in endodontically failed teeth  
[5].

Persistence of  the periapical infection also contribute to the fail-
ure of  endodontic treatment ,which could be influenced by vari-
ous factors like organism causing infection, time lapse between 
the initial phase and final phase of  treatment, endodontic proto-
col and instrument used, irrigant used for disinfection, obturating 
materials used and also the coronal seal used [35]. A study by 
Yamaguchi showed various causes for treatment failure of  root 
canal treated teeth as open apices, missed canal, insufficient en-
largement of  the root canal, perforation, fin isthmus, transpor-
tation, residual caries, root fracture, inaccessible root apex and 
separate instruments [36].

The limitations of  this study was that only a small group of  popu-
lation was assessed in a closed environment and the reason for 
failure of  endodontic treatment was not assessed and the interre-
lationships between the cause and failure was not assessed. Thus 
in future more focus on the above mentioned factors has to be 
considered and the study has to be done in a larger population.

Conclusion

Within the limitations of  this study it can be concluded that the 
most common reason for retreatment of  endodontically treated 
teeth was incomplete obturation and mandibular molar were the 
commonly retreated teeth than the maxillary teeth.There was no 
statistically significant association between the teeth type and rea-
son for retreatment in endodontically treated teeth. In this study 
various reasons for retreatment of  molars were assessed.

Clinical Significance

Our present study reveals that incomplete obturation was the pre-
dominant reason for retreatment, it could be avoided by using 
proper protocol, using the advanced diagnostic aids like CBCT, 
better endodontic sealers which are appropriate for the particular 
situation and also evaluating the anatomic complexities. Iatrogenic 
causes like perforation, transportation, stripping, overinstrumen-
tation and under instrumentation, broken instruments should also 
be minimised or avoided for better clinical outcome.
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