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ABSTRACT 

Objective of the study was to evaluate the frequency of success after re-root canal treatment. It 
was conducted at Armed Forces Institute of Dentistry (AFID), Rawalpindi from April 2002 to April 
2004. A clinical and radiographic evaluation of 100 patients who required re-treatment after first 
endodontic failure were included in the study and frequency of success after re-treatment was 
assessed. In this study, our success rate was 83% but 17% cases still failed which required surgical 
endodontics / extraction. 

Key words: Root canal treatment, Re-root canal treatment, Endodontic failures, Apical periodontitis. 

INTRODUCTION 

Apical periodontitis associated with root canal-
treated teeth is primarily caused by infection of the root 
canal system. (1) Microorganisms may either have 
survived the previous treatment or invaded the filled 
canal space after treatment, mainly because of coronal 
leakage. Less often, specific microorganisms (Actino-
myces species in particular) may have become estab-
lished in the periradicular tissue. (1,2) 

and techniques." Because of the complexity, 
retreatment is often performed by the endodontist. 
However, the general dentist must understand 
retreatment, in order to support diagnosis, case 
selection, and treatment or referral as appropriate and 
to communicate with the patient and endodontist. (3,4) 

Retreatment is usually performed to treat existing 
disease, presenting with definitive signs and symptoms. 
However, even in the absence of disease, retreatment 
may be indicated to prevent future emergence of 
disease. When treatment is preferred over extraction, 
both retreatment and apical surgery should be 
considered. Comparing the two modalities, retreatment 
offers a greater benefit—a better ability to eliminate the 
disease's etiology (root canal infection) with minimal 
invasion—and a small( risk— significantly less 
postoperative discomfort anti a lesser chance of injuring 
nerves, sinuses, or other structures. Therefore, 
retreatment is generally considered the treatment of 
choice; however, it is not always feasible. At times, 
retreatment can be more time consuming and costly 
than surgery, particularly when an extensive restoration 
must be replaced. Root canal infection is 

 The affected teeth can be treated either by 
retreatment (orthograde) or by apical surgery (retro-
grade). These two approaches differ significantly in 
rationale— retreatment is an attempt to eliminate root 
canal microorganisms, whereas surgery is an attempt 
to confine the microorganisms within the canal. The 
main benefit of retreatment, therefore, is better cur-
tailment of the root canal infection. Being limited in this 
regard, surgery is a compromise unless microor-
ganisms are assumed to be harbored periapically, 
retreatment is unfeasible or restricted, or a retreatment 
attempt has failed. Retreatment is distinguished from 
initial root canal treatment by unique considerations 
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best eliminated by retreatment.' Periapical (extra-
radicular) infection independent of the root canal flora 
is best eliminated by apical surgery. In contrast, when a 
vertical root fracture is present, infection cannot be 
eliminated with either procedure." Therefore, differ-
ential diagnosis is required to establish the likely site of 
infection. (5,6,7) 

Root canal-treated teeth may appear to be disease 
free, yet harbor microorganisms in the canal.' The 
apparent absence of disease suggests a balance between 
the intracanal microorganisms, their environment, and 
the host; a change in this balance can result in infection 
and disease. Another possibility is coronal leakage. The 
microorganisms invade the filled canal and cause 
infection within weeks or months, even if the root canal 
is well filled. (3,7,8) 

Retreatment is more frequently associated with 
procedural complications than is initial treatment. 
Effective communication requires that the patient be 
informed of potential problems before retreatment is 
initiated to avoid frustration, discontent, and possible 
litigation. (9) The objective of this article was to assess 
the frequency of success after re-treatment in Pakistani 
patients. 

MATERIALS AND METHODS 

A study was carried out evaluating patients who 
reported to Armed forces Institute of Dentistry, 
Rawalpindi, for endodontic re-root canal therapy from 
April 2002 to April 2004. Endodontic re-treatment was 
largely provided by the endodontist. 

One hundred patients falling in inclusion criteria, 
requiring non-surgical re-root canal therapy, agreed to 
participate in this study. The study plan was discussed 
with the patients and solicited their participation. 
Consent was obtained from all study participants. The 
dental records of the sample were obtained from the 
endodontic clinic and comprised all patients already 
treated from April 2001 to April 2003. 

All treated teeth were isolated with a rubber dam, 
access opening achieved. To do the retreatment, ob-
structions were overcome to fully renegotiate the 
canal. These included the coronal restoration, post and 
core, and root filling materials. Other occasional ob-
structions, such as separated instruments, were dealt 
with by-pass technique. The step-back instrumenta  

tion technique and obturation by lateral condensation 
for the endodontic procedure was same in all the teeth 
under study. Working length was determined using 
either intra-operative scaled radiograph with instru-
ment inside the canals by using paralleling technique 
or by using the Endex apex locator (Osada, Los Ange-
les, CA). 

During instrumentation the canals were irrigated 
frequently with 2.5 percent sodium hypochlorite and 
normal saline. The apices were instrumented by using 
hand operated stainless steel H-files, preparation was 
completed sequentially to a size #30 in all multirooted 
teeth and up to a size # 40-70 in other single rooted 
teeth, 0.5 mm short of the radiographic apex. Step-back 
technique was used to taper the canals. 

After the canals had been adequately prepared, 
these were dried with paper points. The canals were 
filled with paste based on zinc-oxide eugenol cement 
with the help of lentullospiral placer. Gutta-percha 
points were inserted in canals following lateral 
condensation technique. The working of lentullospiral 
must ensures that the canals were filled with cement 
but without flower making. The tapered shape of the 
canal allows escape of excess cement coronally. The 
cement in the canal seals the apex as well as all lateral 
and accessory canals. The excess gutta-percha was 
seared off, and the access cavity was sealed with cavit 
at the coronal end. 

Each patient was given a prescription for 200 mg of 
Ibuprofen for adults and Brufen syrup for children, 
with instructions to take only, if needed. They were 

TABLE # 1 SOCIOECONOMIC  
AND DEMOGRAPHIC CHARACTERISTICS  

OF PATIENTS (n= 100) 

Variables Number 

Income Status 
Low socioeconomic group. 68 
Moderate to high socioeconomic 32 
group. 

Total 100 

Level of education 
Upto secondary level 68 
More than secondary level 32 

Total 100 
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TABLE# 2: ANATOMIC GROUPS DISTRIBUTION 
(n=100) 

Teeth Group  No in Study 

Max ant teeth  10 
Mand ant teeth  10 
Max premolar   16 
Mand premolar  12 
Max molars  22 
Mand molars  30 
Total  100 

 

instructed to call the clinic if adequate pain relief was 
not obtained with the prescribed medicine. Any patient 
calling to report pain was seen the same day for 
evaluation and treatment, if necessary. 

A soft diet was advised for a couple of days after 
endodontic treatment and the patients were instructed 
to avoid mastication/ cutting/ incising on the 
endodontically treated teeth for one week. They were 
instructed to maintain optimal oral hygiene. 

Operated patients were examined after 24 hours to 
ensure any signs of pain and tenderness. If signs of 
tenderness were present, teeth were slightly deoccluded 
after due recording and then followed every 2-3 months  

for 09 months, to ensure any signs of pain, tenderness, 
mobility, sinus drainage or periapical radiolucencies. 
Periodic periapical radiographs were taken and radio-
clinical evaluation was done. All the informations were 
tabulated. 

Descriptive statistics of SPSS (Statistical Package 
for Social Sciences) version 10 were used to assess the 
frequency of success. 

RESULTS 

This study was carried out at Armed forces Institute 
of Dentistry Rawalpindi, for endodontic re-root canal 
therapy cases from April 2002 to April 2004. Our 
success rate was 83%. The final sample size comprised 
57 females and 43 males, age range 11 to 70 years. The 
mean age of participants was 32.54 years. Table #1 
presents data on socioeconomic and educational status of 
the sample. Table # 2 shows the anatomic distribution of 
the teeth which shows that mandibular molars (n=30) 
were the dominant group followed by the maxillary 
molars (n=22) and maxillary premolars(n=16), while 
mandibular premolars , upper anterior and lower anterior 
teeth were almost the same (n=10). 

Table#3 shows the year wise distribution of the 
cases and the number of successful cases with p-value 
< 0.001 per year, with out any marked difference 

TABLE # 3: EVALUATION OF ENDODONTIC TREATMENT WITH YEARS AFTER 09 MONTHS (n=100) 

Evaluation 2002-2003 2003-2004 Both Years P-value 
N % N % N % 

Success 46 83.6 37 82.2 83 83 P>0.05 

Failure 9 16.36 8 17.77 17 17  
Total 55 100 45 100 100 100  
P-value per year P<0.001  P<0.001     

 

TABLE # 4 PATIENT'S AGE RELATION WITH FAILURE CASES (n=17). 

Clinical Symptoms after 9 months Patient's number and age 
Between 11-40 years Between 41-70 years 

Mobility (n=17) 5 12 
Root resorption (n=17) — 4 
Sensitivity to percussion (n=17) 7 10 
Sinus drainage (n=17) 7 2 
Periapical radiolucencies (n=17) 7 10 
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TABLE#5: DETAILS OF FAILURE CASES. 

Variables No of failures 

Gender (n=17) Males (n=43) 9 (19.6%) 
 Females (n=57) 8 (12.7%) 

Teeth (n=100) Anterior (n=20) 2 (10 %) 
 Posterior (n=80) 15 (18.75%) 

Age Between 11-40 years 7 (7%) 
 Between 41-70 years 10 (10%) 

Income Low (n=68) 13 (19.11%) 
Status (n=100) High (n=32) 4 ( 12.5%) 
Education Level Upto secondary level (n=68) 13 (19.11%) 
(n=100) More than secondary level(n=32) 4 ( 12.5%)  

having success rate 83.6% and 82.2% . Table#4 shows 
different types of postoperative problems in re-treat-
ment cases after 09 months, which shows that the 
follow-up complaints were more common in older age 
group patients in 41-70 years group. 

Table #5 gives the detail description of the failure 
cases which shows that re-treatment failure was more in 
males19.6% as compared to females12.7% although the 
difference was not significant. The percentage of 
success was 6.9% higher in females compared with 
males (87.3% vs 80.4%) although the difference was 
not statistically significant. Failure was less in anterior 
t1sth 10% either upper or lower as compared to the 
posterior teeth 18.75% with significant difference. 
These failure cases were more seen in low income and 
education group 19.11% vs 12.5% although this differ-
ence was also not significant. 

DISCUSSION 

The inclusion criteria was patients with both max-
illary and mandibular teeth from central incisor to 
second molars, who had already got their 19t time root 
canal treatment 3 months to 2 years ago. These patients 
had poor prognosis with out endodontic re-treatment, 
aged between 11 to 70 years with out any gender 
preference. The treatment sites were free from any 
gross pathology. All the teeth included in this study 
had completed their root formation with mild to mod-
erate root curvatures. 

The exclusion criteria included third molars either 
mandibular or maxillary, all deciduous teeth, the teeth 
having malformed or badly curved roots, teeth involved 
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in any gross pathology, root resorptions, extra roots, 
and extremely large or short roots were excluded. 
Female pregnant patients, on antibiotics or corticos-
teroids treatment, immunocompromised, under 11 
years and over 70 years of age were also excluded 
from the study. 

The majority of cases were considered successful 
(83%), while 17% could not respond to the treatment so 
surgical endodontics/extraction was planed. The present 
distribution was very similar between the 2 years of 
treatment. Thus, there was no statistical difference 
between years, but when the rate of success/failure in 
each year was analyzed; the success rate was statisti-
cally significant compared to the failure rate. Success 
rate was also good in 11-40 years of age in anterior 
teeth. Although success rate was good in females but 
not with so significant difference. Participants were 
assigned to two socioeconomic categories: Low socio-
economic group, moderate to high socioeconomic 
group. Success rate was good in second group because 
it included officers which were more careful about their 
oral hygiene. 

The most important step was to select the ideal 
criteria to establish the success rate. For this reason, a 
broad review of the literature (352 articles from 1952 to 
2004) was performed to identify the variables that were 
most often referred to in the literature. The selected 
variables were biological (type oftooth, health 
conditions, pulp and periapical pathology), clinical 
(DMFT, pain, tooth mobility, intra- or extra-oral fistula, 
periodontal pocket, dental caries, swelling, presence of 
restoration or temporary restoration, tooth fracture, 



technical preparation of root canal, number of sessions, 
intracanal medicament, operatory accidents), 
radiographic (apical limit offilling, quality of root canal 
filling and presence of periapical rarefaction prior to or 
after treatment), socioeconomic-demographic and be-
havioral (gender, age, socioeconomic class, number of 
tooth brushings, self-reported oral health and last dental 
visit). In the present study, the authors chose to present 
the results, which were significant, by means of a 
logistical regression analysis. 

Clinical success was indicated by the absence of 
signs and symptoms and it was assumed that the 
clinical success may have a strong relationship with 
the radiographic success determined by the following 
criteria: one, No periapical lesion or lesion in pro-
gress present at the time of initial obturation, two, 
Periapical lesion present at time of re-obturation 
disappeared completely or was noticeably diminished 
in size. 

Patients were recalled after a period of every 2 to 3 
months till 09 months for clinical and radiographic 
record. Trials were standardized and all necessary care 
was taken for data (training and calibration). 

Bacteria are the main cause of periradicular disease. 
Endodontic retreatment is indicated where there are 
technical deficiencies, procedural errors, pain, swelling 
or a sinus tract, persistent symptoms and when a new 
coronal restoration is planned. The success of 
retreatment is higher if non-surgical techniques can be 
performed, and the success of surgery is higher when it 
is supplemented by non-surgical retreatment. For non-
surgical endodontic retreatment the reported success 
rates vary from 60% to 98%. (10)

 

In roots with periapical lesions, which were previ-
ously, filled and revised, the success rate was 62%, 
while 98% of the roots, which underwent root filling 
due to technical deficiencies healed.(11) A recent study 
by Sundqvist G, Figdor D, Persson S, Sjogren U on 
microbiologic analysis of teeth with failed endodontic 
treatment and the outcome of conservative retreatment, 
reports that the predominant microbial flora in failed 
cases was Gram positive (mainly Enterococcus faecalis) 
and the overall success rate in these circumstances was 
74%. (1) Some bacteria such as Actinomyces and 
Arachnia propionica can prevent normal healing due to 
their capacity to survive in periapical tissues where  

they are inaccessible to conventional endodontic 
therapy.(10,11) 

Cross-sectional studies of populations in various 
countries, including the United States, indicate that, 
overall, treatment failure, characterized by endodontic 
disease (apical periodontitis), is seen in more than 30% 
of root canal treated teeth. While endodontic treatment 
has become a highly successful treatment option [with a 
success rate of 90-95%] for patients, as with any 
medical procedure, there is no such thing as a treatment 
that is 100% successful in all cases. However, the 
careful selection of endodontic cases has minimized the 
failure rate. (12)

 

A fairly consistent rate of success was recorded for 
all teeth observed in this study. The overall success 
rate of 83% seen in this study was highly acceptable. It 
is difficult to compare the results of the present study 
with others in the literature because of the varied 
criteria used. The overall success rate described in a 
similar study was 76.1% and dental students also 
performed the root canal therapy. (13)

 

Most patients can relate to the concept of disease-
treatment healing, whereas failure, apart from being a 
negative and relative term, does not imply the necessity 
to pursue treatment. Therefore, use of the term "disease" 
will minimize ambiguity and facilitate communication 
between the clinician and the patient.(14,15,16) 

Except in cases of a fractured or split root, most 
teeth can be successfully retreated. It is important, 
however, to have a predictable restorative treatment 
plan. If retreatment is chosen, this decision should be as 
good or better than any other treatment options. 
Although modern tooth replacements can be very 
effective, nothing is as good as a natural tooth.(17) 

Determine the amount of tooth structure that is 
available above the gingiva to establish a restorative 
margin. Placement of a crown margin on sound tooth 
structure provides stabilization of the crown against 
displacement forces. Crowns must not be cemented on 
core foundations without completely covering the core 
and extending at least 2 mm onto sound tooth struc-
ture—the ferrule effect. Likewise, crowns must not be 
cemented solely on core restorative materials. Resto-
rations that are not supported by an adequate ferrule 
will eventually fail.(18,19) 
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Retreatment and initial root canal treatment share 
similar biologic principles and objectives. However, 
the following are unique to retreatment: One, an 
extensive restoration may have to be sacrificed and 
remade. Two, retreatment may be performed to pre-
vent potential disease. Three, morphologic alter-
ations resulting from the previous treatment may 
present unusual technical and therapeutic 
challenges. Four, root filling and possibly restorative 
materials must be removed from the canals. Five, 
the healing rate is generally slower than that after 
initial treatment, because of greater difficulty in 
eliminating the infection. Six, patients may be more 
apprehensive than with the "routine" initial 
treatment; effective communication is required. 

These considerations distinguish retreatment from 
initial root canal treatment and make patient selection 
complicated." 

CONCLUSION 

Clinicians faced with post-treatment disease fre-
quently hesitate to intervene despite the presence of 
pathosis. To foster confidence and appropriate 
management, definitive criteria are required to select 
cases for tooth extraction, retreatment, and apical 
surgery. The practitioner's ability to accurately assess 
the restorative, endodontic and periodontal outcomes 
will result in successful retreatment plans. Clearly 
communicating the option of re-treatment will offer 
patients a rewarding alternative to extraction. 
Strengthening relationships with specialists on the 
dental team will increase the benefit to the patients. 
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