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Evaluation of the causes of primary root canal failure in permanent teeth.  
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Introduction: 
Root canal treatment (RCT) is a crucial aspect of compre-
hensive dental care. The final aim of the non-surgical root 
canal therapy is to cause healing of periapical tissue by 
removing infected or necrotic tissue in the root canal sys-
tem.

1
 The endodontic treatment method can be used as the 

best treatment regimen for dealing with infected pulp or 
periapical tissues, thereby maintaining the tooth instead of 
extraction.

2
Acquaintance with the foundations of treatment 

is often a factor that affects the quality of endodontic work 
in general practice. This compromise in quality could also 
be attributed to the lack of educational programs and a lack 
of confidence in the use of root canal procedures.

3
 

 

When root canal treatment falls below acceptable stand-
ards, it is likely to fail. Most teeth fail to respond well to 
treatment due to procedural errors that make controlling 
and preventing intracanal infections time-consuming and 
challenging.

4
 The most common reasons why endodontic 

procedures fail are marked by continued microbial infection 
in the root canal system or the peri-radicular region.

5
 The 

effect of infection is also another area where the success of 
the endodontic therapy is highly reliant on the successful 
elimination of the infection before filling the root canal. The 
objective of therapy is to eliminate or significantly decrease 
the quantity of microbes in the root canal complex and to 
prevent re-calcification by keeping the ends of the root ca-
nal complex closed tightly.

6-8 
Breakage and reduction of the 

microbial load involve the use of mechanical instrumenta-
tion, irrigation with various solutions containing tissue-
dissolving agents, the use of microbicidal solutions, and 
the insertion of antimicrobial medicaments into the root 
canal.

9-10
 

Radiographic features of the root canal, along with clinical 
signs and symptoms, can be utilized in diagnosing failure 
of endodontic treatment. Treatment failure is caused by 
several factors, including necrotic pulp, periradicular infec-
tion, periodontal disease, root breakage, instrument break-
age, perforation due to instrument use, underfilling of root 
canals, undetected canals, and unfilled canals.

11
By com-

pleting the endodontic treatment, the teeth are restored to 
their original form and function. Conventional wisdom holds 
that a coronal restoration seals the treated root canal sys-
tem and tooth against coronal leakage and reinfection. This 
is considered to be increased with the placement of resto-
ration soon after the endodontic treatment is completed. 
Unrestored teeth and those with root canals are at a great-
er risk of reinfection.

12
 It is stated that endodontic proce-

dures are successful in most cases (86 to 98 per cent), and 
the prognosis is even more favorable in patients whose 
general health is not a cause for concern.

13-15
 

In this study, an evaluation of the factors that cause root 
canal treatment failure in permanent teeth of patients with a 
history of root canal therapy was attempted, so that in fu-
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ture utilization, such failures could be handled through the 
encouragement of new techniques. 
Objective: 
To determine the reasons why the primary root canal treat-
ment of permanent teeth may fail among patients who have 
a previous record of root canal treatment. 
Methodology:  
The cross-sectional study was conducted at the Depart-
ment of Operative Dentistry at the Institute of Dentistry, 
Liaquat University of Medical and Health Sciences, Jams-
horo. Non-probability consecutive sampling was employed 
over six months, from January 1, 2024, to June 30, 2024. 
Data was collected after approval of research proposal by 
CPSP (CPSP/REU/DSG-2020-166-3335) on dated April 
29, 2023. The study received written informed consent 
from all study participants. The frequency of overfilling in 
the group, which was used to answer the question of root 
canal treatment failure, was used to determine the sample 
size using the WHO sample size calculator =22.7% 

3
 

Margin of error =08%,Confidence level=95%  Sample size= 
106. Inclusion criteria was confined on patients with prima-
ry root canal treatment, patients presenting with sign and 
symptoms of pain indicating root canal failure, either gen-
der, having ages between 15-55 years and patients re-
ferred for retreatment were included and previously re-
treated, in-completed root canal treatment, patient with per-
iodontally compromised   teeth and unrestorable teeth 
were excluded from the study. 
Patients presenting with symptoms of pain were vetted 
through a thorough history and clinical examination, and 
the symptoms of pain were evaluated using the Visual Ana-
logue Scale (VAS). All the patients were undergoing post-
treatment periapical radiography (conventional and/or digi-
tal). Through a thorough examination of these radiographs, 
it was possible to identify a treatment failure and potential 
contributing factors, such as the quality of obturation that 
may have led to the failure of the root canal treatment. The 
extent of under-obturation was considered to be when the 
filling material was 2 mm or less short of the radiographic 
apex, and over-obturation was determined when the filling 
material had extended past the radiographic apex. The 
major root canal treatment was also checked using clinical 
examination. A pre-designed proforma was used to record 
all relevant study variables, such as age and gender. 
The data analysis was conducted using SPSS version 26. 
Quantitative measurements, such as age and symptom 
duration, were presented as the mean and standard devia-
tion (SD). Qualitative variables (gender and reasons for 
root canal failure) were shown as percentages and fre-
quencies. Stratification was used to determine the effect 
modifiers, which included age and gender. The Chi-Square 
test was used, and the p-value was set at 0.05, which is 
considered statistically significant. 
Results: 
The demographic information & clinical parameters of 
study participants are shown in table 1. Most of the patients 
belong to age group 36-45 years (31.13%).Average age of 
the patients was 36.44±10.85 years. Regarding gender 
distribution females were in majority 62 (58.49%). Similarly 
mean duration of symptoms was 6.72±1.74 days. While 
mean VAS pain score was   5.81±1.11.  
Figure 1 shows what causes failure of primary root canal 
treatment in permanent teeth in patients who already had a 
history of root canal treatment. Under-obturation was the 
commonest reason for failure (55.66%), whereas the lack 
of coronal restoration was the second reason (26.42%), 

and the third was over-obturation (17.92%). Stratification of 
age was analyzed and observed that rate of under obtura-
tion was not statistically significant among age groups 
(p=0.124) however over and no coronal restoration was 
statistically significant among the age groups (p=0.037 and 
p=0.050) respectively as shown in table 2. 
Table No 1: Demographic and clinical parameters of study 
subjects.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph No 1: Demonstrates causes of root canal treatment 
failure in study subjects. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table No 2: Causes of primary root canal treatment failure 
Stratified by age. 

Table  No 3: Causes of primary root canal treatment failure 
stratified by gender 

Variable Frequency (%) Mean + SD 

Age (years) 36.44±10.85 

15-25 20 (18.87)   

26-35 22 (20.75)   

36-45 33 (31.13)   

46-55 31 (29.25)   

Gender 

Male 44 (41.51)   

Female 62 (58.49)   

Duration of Symptoms (days) 6.72±1.74 

VAS (Pain Score) 5.81±1.11 

Cause Male Female p-value 

Under obturation 
28 
(63.6%) 

31 
(50%) 

0.164 

Over obturation 
4 
(9.1%) 

15 
(24.2%) 

0.046 

No Coronal res-
toration 

12 
(27.3%) 

16 
(25.8%) 

0.086 
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According to gender stratification, rate of under obturation 
and no coronal restoration was not statistical significant 
between gender and rate of over obturation was significant-
ly high in female than male (p=0.046) as observed in table 
3. As per duration of symptoms all cause were not statisti-
cally significant as shown in table 3.    
Discussion:  
The aim of the root canal treatment is to provide a pleasant 
environment in the periapical tissues by eliminating infect-
ed or necrotic pulp tissue remnants so that a tooth may 
stay formed in the oral cavity.

16
 Although root canal treat-

ment has a high success rate of approximately 89%, a sig-
nificant number of cases result in unsuccessful treatment 
outcomes. The return of the symptoms accompanied by 
the radiolucency of the periapical region may occur when 
the standard principles of root canal treatment are not fol-
lowed. This situation has been termed a root canal treat-
ment failure.

17
  

The failure may be a result of an ongoing infection or a new 
infection in the root canal. Iatrogenic mistakes may ad-
versely impact the treatment outcomes during mechanical 
preparation of root canals, including instrument breakage, 
perforations, ledge formation, and under- or over-
instrumentation during the cleaning and shaping proce-
dures.

18
 In this study, a sample of 106 patients who had 

previously undergone primary root canal treatment and 
exhibited indications and symptoms of pain on review, indi-
cating root canal failure, was included. The mean age of 
the patients was 36.44 ± 10.85, with ages ranging from 15 
to 55 years. A survey conducted by Tariq et al found an 
average age of 36.7 ± 8.5 years with an almost equal pro-
portion of males to females.

19 

In our current study, the most common cause of failure of 
root canal treatment was under obturation that incidence 
was found to be 55.7%.  
There were comparable findings from other studies, Aljabri 
MK et al [20] performed a study and revealed that 71% of 
the causes of endodontic failures was under-filling as a 
cause of failure of root canals and revealed that 18 to 40 
years patients (78.6%) were observed with failed RCT, also 
revealed that 60.3% of patients with failed RCT in female. 
In some other studies male had more dominance in the 
rate of filed RCT than female. The other issue that can pre-
dispose to endodontic treatment failures is over-obturation 
of root canals. Over-obturation has been identified in this 
study as a factor contributing to failure in 17.92% of cases. 
These results are in harmony with those presented by 
Aljabri et al.

20
 as the incidence reported was 16.8%, with 

42.7 cases of coronal leakage and 16 missed canals.       
Dar SY et al 

21
 also reported the mean age of patients was 

34±12 years and  reported that the 45.5% cause of the fail-
ure of root canal treatment was under obturation. The rate 
of over obturation was low (5%).Aslam S et al 

22
 found that 

in private and public sector the commonest cause of failure 
of RCT was under obturation that was found in 8.8% and 
16.3% respectively and observed that the high rate of 
(63.8%) poor coronal seal.        
Rao S et al 

14
 reported that in 17.8% cases cause of RCT 

failed was under-filled.  Similarly in another study, the fac-
tor which was found to be most responsible for endodontic 
treatment failure was under obturation of canals and the 
reported frequency was 33.3% and 37.5%.

23
  

Another failure cause of RCT was no coronal restoration 
that was observed in 26.42% in our study which is in sharp 
contrast to a recent study

23
 the rate of over obturation was 

low that was reported about 1.5%.This is comparable with 

the study of Rao S et al
14

 in which 16.8% of the failed 
cause of RCT was inadequate coronal restoration.  Rao S 
et al 

14
 reported the mean was 36.29±12.28 years. Mean 

age of patients in all of these studies are almost similar 
with our study and majority of the patients were found be-
tween middle age of 25 and 45 years.   
Regarding gender difference, it was noted that in this study 
female gender (58.49%) was found predominantly affected 
than male. Rao S et al 

14 
witnessed that 58.4% of cases 

presenting with failed RCT in females than male.  
Akbar I et al 

24
The radiographic analysis conducted to diag-

nose the causes of endodontic failures has indicated that in 
46.9% of root canals, failure was attributed to underfilling.        
The Systematic reviews built on the idea that keeping obtu-
ration up to 2 mm short of the radiographic apex is essen-
tial for the effectiveness of endodontic therapy and, subse-
quently, for the avoidance of apical periodontitis. As a re-
sult, the filling material should only be used in the root ca-
nal and should never extend past the apex.  The primary 
cause of the onset of apical periodontics is not the obtura-
tion material itself, but rather the bacteria that is transport-
ed by the obturation material and causes inflammatory and 
immune-modulatory reactions in the periapical tissues. 
The study was hampered by the patients' location in a con-
fined area, the department collected, and the small sample 
size. It was not possible to conduct long-term follow-up on 
the trial participants in order to determine the RCT out-
come. Additionally, the outcomes of periodontitis manage-
ment were not also recorded. 
Conclusion:  
The most common causes of the initial root canal treatment 
failure were determined to be the root canals' obturation 
and the incapacity to install a coronal restoration. Taking 
into account the causes of RCT and the signs of infection, 
the presence of RCT should also be taken into account 
when doing nonsurgical retreatment and endodontic thera-
py. In addition to enhancing the overall quality of endodon-
tic therapy, the highest level of attention to detail would 
also raise the procedure's chances of success. 
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