
HEALTH SCIENCES
MEDICINE

Original Article

This work is licensed under a Creative Commons Attribution 4.0 International License.

J Health Sci Med 2022; 5(6): 1619-1623 

DOI: 10.32322/jhsm.1169888

Received: 01.09.2022  Accepted: 02.10.2022Corresponding Author: Yağız Özbay, yagiz_ozbay@hotmail.com

The outcome of single-visit nonsurgical retreatment and 
patients’ perception of retreatment: a retrospective cohort 
study with 1-year follow-up

Yağız Özbay
Karabük University, Faculty of Dentistry, Department of Endodontics, Karabük, Turkey

Cite this article as: Özbay Y. The outcome of single-visit nonsurgical retreatment and patients’ perception of retreatment: a retrospective 
cohort study with 1-year follow-up. J Health Sci Med 2022; 5(6): 1619-1623.

ABSTRACT
Aim: To evaluate the outcome of single visit nonsurgical retreatment by clinical examination and PAI (Periapical Index) and, 
patients’ feedback regarding the nonsurgical retreatment after 1 year.
Material and Method: 115 patients who previously had nonsurgical retreatment were recalled after 1 year and after dropouts, 
84 patients were examined clinically and radiographical examinations were completed pre-and postoperatively using Periapical 
Index. Patients were also asked if they would still choose nonsurgical retreatment for teeth with previously failed root canal 
treatment.
Results: The healing rate after 1 year was 88%. The tooth type did not influence the outcome (p=0.756). While the failure 
rate was lower in males (3.3%) than in females (16.7%), gender did not affect the outcome (p=0.088). 97.6% of patients had 
a positive approach to nonsurgical retreatment. There was a statistically significant relationship between treatment outcome 
and patients' feedback (p=0.013). There is a statistically significant positive correlation between postoperative VAS (Visual 
Analogue Scale) pain score and postoperative PAI score (p=0.002).
Conclusion: Single-visit nonsurgical retreatment is a viable option for teeth where certain periapical diseases such as 
symptomatic apical abscess are excluded. Patients, who experienced successful nonsurgical retreatment, are eager to preserve 
their tooth with failed primary root canal treatment when nonsurgical retreatment option is available.
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INTRODUCTION
In the case of post-treatment disease, previously root 
canal-treated teeth require either nonsurgical retreatment 
or surgical intervention (1). To retain masticatory 
function and to avoid further destruction of surrounding 
tissues and possible acute exacerbation, nonsurgical 
retreatment of teeth with failed post-treatment should 
be the first option when it is deemed as a viable option. 
According to the consensus report of the ESE (European 
Society of Endodontology), nonsurgical retreatment is 
indicated for teeth with inadequate root canal filling and 
apical periodontitis and/or symptoms (2).

During endodontic nonsurgical retreatment, clinical steps 
are repair of perforations, locating the previously missed 
root canals, shaping and disinfection of the entire canal 
system, and obturation respectively (1). Although cleaning, 
shaping, and disinfection do not differ from primary root 

canal treatment, locating and treating the missed portions 
of root canal anatomy, removing separated instruments, 
and bypassing the ledges can be very challenging. However, 
the complete healing rates of nonsurgical retreatment range 
from 74%-98% (3).
The outcome of root canal treatment should be monitored 
at least after 1 year and subsequently as required to assess 
the healing process. European Society of Endodontology 
(ESE) classifies ‘favorable outcome’ when pain, swelling, 
sinus tract, and, loss of function are absent and 
normal periodontal ligament space around the root is 
radiologically indicated (2). Progression or resolution of 
periapical inflammation can be evaluated by observing 
bone density changes from periapical radiographs. 
Periapical index (PAI) consists of a 5-point scale ranging 
from ‘healthy’ to ‘severe periodontitis with exacerbating 
features’. The PAI is based on reference radiographs of 
teeth with verified histological diagnoses (4,5).
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It is consistently shown that patients are satisfied with root 
canal therapy (6,7). Studies focusing on patients’ perception 
after root canal treatment are limited to primary root canal 
treatment and patient-centered outcome assessment via 
questionnaires can provide insight into the perception 
and expectations of patients about retreatment. Thus, the 
present study aimed to evaluate the outcome of single 
visit nonsurgical retreatment by clinical examination and 
PAI and, patients’ feedback regarding the nonsurgical 
retreatment after 1 year. The null hypothesis was as follows: 
there is a statistically significant relationship between 
treatment outcome and patients' feedback.

MATERIAL AND METHOD
This retrospective study was carried out with the 
permission of Karabük University Non-interventional 
Clinical Research Ethics Committee (Date: 13.04.2022, 
Decision No: 2022/910). All procedures were carried out 
in accordance with the ethical rules and the principles of 
the Declaration of Helsinki.
According to a power analysis (G*Power Version 3.0.10, 
Kiel University, Germany) (F tests, effect size f = 0.45, α 
error probability = 0.05, 1-β error probability = 0.85), the 
minimal established sample size was 77. Amongst the 
referred patients with post-treatment disease, 115 patients 
were undergone for single visit nonsurgical endodontic 
retreatment after clinical and radiographic examination 
in the Department of Endodontics. Exclusion criteria 
were as follows:

a. Teeth with mobility over grade 2
b. Teeth with symptomatic apical abscess
c. Teeth with root fracture
d. Teeth with a preoperative probing depth of ≥5 mm,
e. Internally or externally resorbed tooth
f. Immature teeth
g. Non-restorable teeth 
h. In cases where exudate drainage present

All clinical procedures were completed by the same 
endodontist with 4 years of experience (Y.Ö) after 
recording age, gender, medical and dental history, 
symptoms, obtaining preoperative periapical radiographs, 
and informed consent form. After caries removal and 
access cavity preparation, previous obturation material 
was removed using Hedström hand files and ProTaper 
D1, D2, and D3 files (Dentsply Maillefer, Ballaigues, 
Switzerland) under rubber-dam isolation. Apical patency 
was established with #8-10 hand files and working length 
was determined with Gold Reciproc Motor (VDW 
GmbH, Munich, Germany). Root canal shaping was 
completed using Dia-X from D1 to D5 files (Diadent 
Group International, Europe) and 2 mL of 2.5% sodium 

hypochlorite was used between each file. Final irrigation 
was completed using 2.5% NaOCl, 17% EDTA and 
obturated with gutta-perchas (Dentsply Maillefer) using 
cold-lateral compaction technique with AH Plus root 
canal sealer (Dentsply Maillefer). All teeth were restored 
at the same visit using resin composite (Kerr, Orange, 
CA, USA) and postoperative periapical radiographs were 
obtained. Severely damaged teeth were subsequently 
referred for indirect coronal restorations.

All patients were recalled for follow-up after 1 year. 
Amongst all the cases treated (n=115), 31 patients (27%) 
did not attend the follow-up visits due to number of 
reasons including relocation, unwillingness to attend, 
and being unable to reach. 84 patients, since all patients, 
received nonsurgical retreatment only once, and therefore 
84 teeth were examined clinically and radiographically 
by two independent examiners after obtaining informed 
consent. During the clinical examination, the absence/
presence of spontaneous pain, sinus tract, sensitivity to 
percussion, and palpation were recorded. The presence 
of postoperative pain was evaluated with the help of 
a 10-point Visual Analogue Scale (VAS). Afterward, 
patients were asked if they would still choose retreatment 
over a surgical intervention when they are given multiple 
treatment options for another failed primary root canal 
treatment, and answers were also recorded. 

Two independent observers who were supposed to 
perform radiographic examination went through a 
calibration procedure using PAI on another 100 digital 
periapical images of teeth with different periapical status 
(8, 9). Two calibrated examiners interpreted and scored 
independently the images and the scores that were agreed 
upon were used. A third examiner's opinion was asked in 
case of disagreement.

For the assessment of pre-and post-operative periapical 
tissues and indicators of healing; 5-point PAI was used. 
Periapical radiographs were obtained and saved for 
radiographic evaluation. The highest score of the multiple 
teeth was recorded. Only teeth with PAI ≤2 scores and 
shows no signs or symptoms were assigned as "healed", 
teeth scored PAI ≥3, and presence of clinical signs or 
symptoms were accepted as ‘unhealed’.

Cohen Kappa analysis was used to evaluate the inter-
observer agreement. Pearson Chi-square and Fisher's 
exact test were used to analyze categorical data according 
to treatment outcome. Mann Whitney U test was used 
to compare postoperative pain and PAI scores. The 
relationship between postoperative pain and postoperative 
PAI score was analyzed with Spearman's correlation. 
Analysis results were presented as frequency and 
percentage for categorical data, and median (min-max) for 
quantitative data. The significance level was set as p<0.05.
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Comparison of postoperative pain, pre and postoperative 
PAI scores according to treatment outcome is presented 
in Table 2. While the median VAS pain value was 0 in 
healed cases, the median VAS score was 2 in failed 
cases, and the difference between them was statistically 
significant (p<0.001). The median preoperative PAI score 
was 4 in both healed and failed cases and there was no 
statistical difference between them (p=0.830). While 
the median value of the postoperative PAI score was 2 
in healed cases, it was 3 in failed cases, and there was 
a statistical difference (p<0.001). There is a statistically 
significant positive correlation between postoperative 
VAS pain score and postoperative PAI score (p=0.002). 
It was observed that, as the pain increases, the PAI score 
also increases.

Table 2. Comparison of postoperative pain, pre and postoperative 
PAI scores according to treatment outcome

 
Treatment outcome

Total P*
Healed Failure

Postoperative pain (VAS) 0 (0-0) 2 (0-6) 0 (0-6) <0.001
Preoperative PAI score 4 (2-5) 4 (3-5) 4 (2-5) 0.830
Postoperative PAI score 2 (1-2) 3 (2-4) 2 (1-4) <0.001
*Mann Whitney U test, Median (Min-Max)

DISCUSSION
Due to the reduced total treatment time and microleakage 
risk between appointments, single visit root canal 
treatment is favorable when it is indicated (10). Moreover, 
it was observed that intracanal medication with calcium 
hydroxide for weeks had no advantage over single visit 
root canal treatment in terms of periapical healing and 
overall treatment outcome (11). On the other hand, 
the influence of the number of treatment visits on 
nonsurgical retreatment has not been concluded due to 
consistent study results. While Van Nieuwenhuysen et 
al. (12) reported improved outcomes with multiple visits, 
the study of Farzaneh et al. (10) showed no significant 
difference. Although it was shown that active exudate 
drainage had no influence on the outcome of retreatment, 
teeth with active exudate drainage were excluded due to 
the potential postoperative complications after single-
visit retreatment (13).

A high recall rate might lead to a less likelihood of 
inclusion of failed cases and therefore a biased and 
overestimated outcome of treatment results (14). While 
our recall rate was 73% and higher than some previous 
studies, it might be due to the fact that 1-year follow-up 
results in fewer dropouts than studies that have a longer 
follow-up period (10,15,16).

88% healing rate in the present study is close to the 
previous studies with a similar study design namely 
85% and %90 (17,18). It could be regarded as the major 

RESULTS
Interobserver kappa value was calculated as 0.86 
and showed reliability in terms of periapical status 
assessment. Descriptive analysis of the demographic, 
preoperative, postoperative parameters and patients' 
perception of retreatment is presented in Table 1. The 
healing rate after 1 year was 88%. The highest rate of 
failure was observed in mandibular anterior teeth (25%). 
However, the tooth type did not influence the outcome 
(p=0.756). While the failure rate was lower in males 
(3.3%) than in females (16.7%), gender also did not 
affect the outcome (p=0.088). Amongst all the cases that 
were clinically examined, the rate of loss of function was 
4.8%, the rate of postoperative tenderness to percussion 
rate was 6%, the rate of postoperative palpation rate 
was 2.4%, and the rate of postoperative sinus tract was 
3.6%. The rate of those who had a positive approach 
to nonsurgical retreatment was 97.6%. While the 
failure rate was 9.8% amongst those who had a positive 
approach, all the patients with failed retreatment had a 
negative approach (100%) and there was a statistically 
significant relationship between treatment outcome and 
patients' feedback (p=0.013). 

Table 1. Descriptive analysis of the demographic, preoperative, 
postoperative parameters and patients' perception of retreatment

 Healed 
(n=74)

Failure 
(n=10)

Total 
(n=84) p

Tooth 0.7562

Maxillary anterior 14 (93.3) 1 (6.7) 15 (17.9)
Maxillary molar 18 (85.7) 3 (14.3) 21 (25)
Maxillary premolar 6 (100) 0 (0) 6 (7.1)
Mandibular anterior 3 (75) 1 (25) 4 (4.8)
Mandibular molar 25 (89.3) 3 (10.7) 28 (33.3)
Mandibular premolar 8 (80) 2 (20) 10 (11.9)

Gender 0.0881

Female 45 (83.3) 9 (16.7) 54 (64.3)
Male 29 (96.7) 1 (3.3) 30 (35.7)

Loss of function 0.0051

No 74 (91.3) 7 (8.6) 81 (96.4)
Yes 0 (0) 3 (100) 3 (3.6)

Postoperative tenderness to percussion <0.0011

No 74 (93.7) 5 (6.3) 79 (94)
Yes 0 (0) 5 (100) 5 (6)

Postoperative tenderness to palpation 0.0131

No 74 (90.2) 8 (9.8) 82 (97.6)
Yes 0 (0) 2 (100) 2 (2.4)

Postoperative sinus track 0.0011

No 74 (91.4) 7 (8.6) 81 (96.4)
Yes 0 (0) 3 (100) 3 (3.6)

“Would you choose nonsurgical retreatment over surgical 
intervention?” 0.0131

Yes 74 (90.2) 8 (9.8) 82 (97.6)
No 0 (0) 2 (100) 2 (2.4)

1Fisher’s exact test; 2Pearson Chi Square, Statistically significant relationships are 
indicated with bold typeface
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limitation of our study that 1-year follow-up might only 
reflect the short-term results of single-visit nonsurgical 
retreatment. Additionally, since the cases with a 3 PAI 
score were considered as “failure” despite reducing in 
lesion size and uncertain cases added to the failed cases, 
it might be speculated that a longer follow-up study 
could have been in a higher rate of healing. However, 
a recent study revealed that the outcome of root canal 
retreatment at 1 year is significantly correlated with 
survival at 4 years (19). Therefore, despite the lack of 
long-term follow-up results, we believe our study might 
contribute to the literature, considering that there are still 
few studies about the outcome of single-visit nonsurgical 
retreatment.

Results on the significance of tooth type in the outcome 
of nonsurgical retreatment have been inconsistent 
in the literature (20). In the present study, tooth type 
had no influence on healing rate and these results are 
similar to some previous studies, on the other hand 
opposing results identifying tooth type as an outcome 
predictor have been reported and lower healing rates in 
molars was attributed to the complexity of molar root 
canal anatomy (17, 21, 22). In accordance with previous 
studies, gender and preoperative PAI scores did not 
influence the outcome of nonsurgical retreatment in 
our study (13, 21). 

Failure in root canal treatment is often associated with 
insufficient disinfection during the initial treatment, 
coronal leakage, foreign body reaction, true cyst, and 
vertical root fracture (23, 24). In the present study, 
previously formed ledges that could not be bypassed, 
previously separated instruments that could not be 
removed, and missed root canals due to the lack of use of a 
dental operating microscope might directly or indirectly 
lead to the failed cases. Unlike some of the previous 
studies, teeth with separated instruments were included 
in our study, since nonsurgical retreatment is a rational 
option for certain cases with separated instruments (13, 
15). We believe studies including cases with previous 
procedural complications might reflect more realistic 
outcomes of nonsurgical retreatment cases.

Cone-beam computed tomography (CBCT) is proven to 
be helpful when it comes to identifying the missed root 
canals before nonsurgical retreatment (25). CBCT is also 
shown to detect periapical lesions significantly more 
precisely (26). Therefore, the lack of CBCT technology 
during the treatment period might have contributed to 
a possible underestimation of the numbers of the root 
canals and a likely overestimation of the healing rate. 

The outcome of the nonsurgical retreatment is 
dramatically influenced by the operator’s educational 
background and clinical experience (27). Due to the 

demanding nature of nonsurgical retreatment, it might 
also be argued that the healing rate and retreatment 
satisfaction rate could have been lower with retreatments 
performed by undergraduate students.

Not the quality of dental care, but how the patient 
perceives the dental care can be assessed, and in general, 
patients are satisfied with the outcome of root canal 
treatment (28, 29). A recent study showed that patients 
who underwent nonsurgical retreatment reported 
significant time loss from work but lower physical and 
psycho-social disability during the recovery phase in 
comparison to apical surgery (30). 97.6% of patients 
in the present study mentioned that they would still 
choose nonsurgical root canal treatment over surgical 
intervention. Unsurprisingly, all the patients dissatisfied 
with retreatment were failed cases. The null hypothesis 
is, therefore, accepted. However, 9.8% of the patients 
with failed retreatment had still a positive perception of 
retreatment. Cost is indicated to be the most important 
dissatisfaction factor with root canal treatment by patients 
(31). However, since all the patients were treated in a 
public hospital and the dental care was free of charge, we 
believe this fact partly contributed to the overwhelming 
positive perception of the patients.

CONCLUSION
Within the limitations of the present study, it could be 
concluded that regardless of tooth type and gender, single-
visit nonsurgical retreatment is a viable option for teeth 
where certain periapical diseases such as symptomatic 
apical abscess are excluded. Patients, who experienced 
successful nonsurgical retreatment, are eager to preserve 
their tooth with failed primary root canal treatment 
when nonsurgical retreatment option is available.
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