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Introduction

The main goal of  root canal treatment is to minimize and elimi-
nate the microbes from root canal spaces by chemico-mechanical 
preparation and to promote periapical healing and prevent rein-
fection by sealing the root canal space [1]. Root canal treatment 
has a high rate of  success if  the highest standard is followed when 
doing the treatment. Previous studies reported the success rate of  
root canal treatment to be 90 to 95% [2, 3].

Various reasons can contribute to failure in root canal treatment. 
Healing of  the periapical region depends on the root canal fill-
ing quality. Kirkevang et al and Dugas et al reported high preva-
lence of  periapical lesions in root canal treated with inadequate 
root canal filling [4, 5]. Root canal preparation and filling that is 
confined to 0-2mm from the radiographic apex is less likely to 
develop complications compared to obturation beyond pocket or 
short of  apex [6]. Root canal obturations are considered adequate 
when there are no voids present between root canal fillings and 
root canal walls. According to the European Association of  En-
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dodontics, a satisfactory root canal should be 0-2mm short of  ra-
diographic apex to prevent root canal failure [7]. Root canal treat-
ment failure due to persistence of  microbes in the apical region 
of  root even in well treated teeth are observed in the majority 
of  cases. A study by Akbar et al reported that underfillings were 
found in 46.9% of  root canals [8].

Canines have the longest average root length compared to other 
teeth. Somalinga et al studied the morphology of  the root canal 
of  maxillary and mandibular canine and observed that the average 
anatomical length of  maxillary canine is 26.43mm and mandibu-
lar canine is 24.21mm [9]. Therefore, root canal failures in canine 
are most likely due to inadequate filling or under obturation.

Over the past 5 years, innumerable clinical trials [10-15], in-vitro 
studies [16-21] and article reviews [22-24] had previously been 
conducted by our team. Currently we are focusing on analysing 
re-root canal treatment due to obturation short of  apex in ca-
nines. The aim of  this study is to evaluate the incidence of  re-root 
canal treatment in canines due to obturation short of  apex.

Materials And Methods

This retrospective study involved adults, both males and females, 
who reported to a private dental college between June 2019 to 
March 2020. The study was conducted as a university-based study. 
This allowed flexible data retrieval, automated data collection and 
cost-effective. However, such setting only allowed a limited popu-
lation to be covered and study may be subjected to researcher’s 
personal bias. Data retrieval was approved by the Ethical Com-
mittee Board of  the college with approval number of  SDC/
SIHEC/2020/DIAS DATA/0619-0320. Patient’s informed con-
sent was obtained prior to clinical examination of  the patients.

Around 86000 patient records between June 2019 to March 2020 

were reviewed and analysed for re-root canal treatment in canines 
and the cases were cross-verified with treatment photographs and 
radiographs uploaded into the system. Patients with incomplete 
case sheets were exempted from the study. Simple random sam-
pling was done to minimize sampling bias.

Data was collected by a single calibrated examiner. The inclusion 
criteria included patients with re-root canal treatment in canines. 
Patients below 18 years were excluded from the study. The follow-
ing parameters were observed and recorded: (i) patient’s gender, 
(ii) tooth involved and (iii) reason for retreatment.

Statistical Analysis

All the datas obtained were entered into Microsoft Office Excel 
(2013) and analysed using SPSS Software Version 26.0. Descrip-
tive statistics were used to report distribution of  gender, tooth in-
volved and reason for retreatment. Chi-square test was conducted 
to find correlation between reason for retreatment and gender 
and tooth involved. Significance test level was set at p<0.05.

Results And Discussion

A total of  17 root canal retreatment cases in canine was found. 
This involves 10 (58.8%) female teeth and 7 (41.2%) male teeth 
(Figure 1). 17.6% were mandibular canines and 82.4% were max-
illary canines (Figure 2). Out of  17 root canal retreatment in ca-
nines, 64.7% of  cases were due to obturation short of  apex and 
35.3% was due to various reasons (Figure 3). 

Based on gender, 70% of  females underwent re-root canal treat-
ment in canines due to obturation short of  apex and 57.1% of  
males(Figure 4). There was no statistically significant association 
between re-root canal treatment in canines due to obturation 
short of  apex and gender (p>0.05)(Figure 4). Based on the tooth 

Figure 1. Shows the graphical representation of  the number of  re-root canal treatment in canines by gender. X-axis represents gender (female- pink, male- 
brown) and Y-axis represents the number of  re-root canal treatment in canines. Re-root canal treatment in canines was higher in females(58.8%) compared 

to males(41.2%).

Figure 2. Shows the graphical representation of  the number of  re-root canal treatments done in maxillary and mandibular canines. X-axis represents the 
tooth involved (mandibular canines(yellow), maxillary canines(green) and Y-axis represents the number of  re-root canal treatments in canines. Incidence 

of  re-root canal treatment was higher in maxillary canines (82.4%) when compared to mandibular canines (17.7% ).
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involved, 66.7% of  mandibular canines and 64.3% of  maxillary 
canines were retreated due to obturation short of  apex (Figure 5). 
No statistically significant association was found between re-root 
canal treatment in canines due to obturation short of  apex and 
tooth involved (p>0.05)(Figure 5).

There are various reasons for root canal treatment failure such 
as ledges, separated instruments, perforations, transportation, 
missed and blocked canals. All of  these eventually influence the 
final outcome of  root canal treatment [25]. Insufficient cleaning 
and inadequate sealing of  the root canal system are the most com-
mon causes of  endodontic failure [14, 26]. Root canal obturation 
is an important phase in root canal treatment. Many studies have 
reported high rates of  root canal treatment failure is due to inad-
equate canal preparation and obturation [27, 28].

In this study, we observed that 64.7% of  canines underwent root 
canal retreatment due to obturation short of  apex. This was in 
agreement with Akbar et al 8. His study reported the most com-
mon reason for endodontic failure was underfilling [8]. Barrieshi-
Nusair et al and Peak et al., also reported under-filling as the most 

common reason for endodontic failure [29, 30]. They recorded 
more than 34% underfillings were observed in their study [29, 
30]. This finding is contrary to the studies reported by Er et al 
and Dadresanfar et al who reported on 18% underfillings in their 
study [31].

The current study found that the mandibular canines had under-
gone a higher percentage of  re-root canal treatment. This finding 
was contrary to a finding reported by Moura et al . She reported 
maxillary canines are more common to undergo retreatment [32]. 
Possible reasons may be due to different geographic locations and 
socioeconomic status of  study population.

Obturation short of  apex in teeth with longer root length is fairly 
common as some endodontic instruments are not able to reach 
the optimum working length for root canal preparation and obtu-
ration. This can be overcome with the use of  longer endodontic 
instruments such as the 31mm k-files to prepare the root canal. 
The obturation of  teeth with longer root length may be difficult 
when using the conventional obturation technique. A study found 
that the Obtura lI injectable technique obturated the root canal 

Figure 3. Shows graphical representation of  various reasons for re-root canal treatment in canines. X-axis represents various reasons for re-root canal treat-
ment (others- red, obturation short of  apex- blue) and Y-axis represents the number of  re-root canal treatment in canines. It shows re-root canal treatment 

due to obturation short of  apex was higher (64.7%) when compared to other reasons (32.3%).

Figure 4. Shows graphical representation of  reasons for re-root canal treatment of  canines in males and females. X-axis represents the gender and Y-axis 
represents the number of  re-root canal treatment in canines. Incidence of  re-root canal treatment in canines due to obturation short of  apex (blue) was 

higher in females compared to males. However, the results were statistically not significant (Pearson chi-square value- 0.298, df- 1, p value- 0.585 (p>0.05)).

Figure 5. shows graphical representation of  reasons for re-root canal treatment in maxillary canines and mandibular canines. X-axis represents the tooth 
involved and Y-axis represents the number of  re-root canal treatment in canines. Incidence of  re-root canal treatment in canines due to obturation short 

of  apex (blue) were higher in mandibular canines when compared to maxillary canines. However, the results were statistically not significant (Pearson chi-
square value- 0.006, df  value- 1, p value- 0.938 (p>0.05)).
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consistently to the working length, providing better obturation 
compared to the lateral condensation technique and the therma-
fil obturation technique [33]. This technique can be applied to 
improve the success of  root canal treatment in teeth with longer 
root length.

Limitation of  this study

This study has limitations as it was conducted as a university 
based study and may be subjected to researcher’s personal bias 
and allowed only a limited population to be covered.

Future Scope

Extensive research needs to be done with a larger sample popula-
tion. Future studies can include other factors which may influence 
need for retreatment of  root canal in canines due to short of  
apex, such as the length of  obturation from apex and duration of  
treated tooth.

Conclusion

Within the limits of  this study, it is observed that the majority of  
root canal treated canines underwent retreatment is due to obtu-
ration short of  apex. Most prevalent tooth to undergo retreat-
ment due to obturation short of  apex was mandibular canines.
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