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ABSTRACT 
 

Objective: To compare frequency of postobturation flare ups between two apical limit of instrumentation and obturation in root canal 
treatment 
Study Design: Comparative Randomized clinical trial 
Place and Duration: At Department of Operative Dentistry Isra Dental College from 19th Feb 2014 to 18th Feb 2015. 
Methodology: Total hundred patients of either gender who were diagnosed for pulp necrosis of single rooted teeth and required root 
canal treatment were divided into two groups by randomization. In Group-A, instrumentation and obturations were done up to apical 
constriction and in Group-B, instrumentation and obturations were done up to apical terminus. The patients were instructed to record 
the pain severity in case of flare ups on performa by visual analogue scale and called for follow-up after three days. Pain was recorded 
as no pain, mild pain, moderate pain and severe pain accordingly.  
Results: Frequency pain on 3rd post- operative day was recorded as 32% patients reported no pain, 58% mild pain, 6% moderate pain 
and 4% severe pain (flare-up) in Group A. In Group B, 2% patients reported no pain, 34% mild pain, 44% moderate pain and 20% 
severe pain (flare-up). There was a significant difference of flare-ups (P=0.028 <0.05) between Group A and Group B.  
Conclusion: There is a difference in frequency of flare-ups between the two apical limit and frequency increased when the apical limit 
was kept at the terminus compared to the apical constriction. 
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INTRODUCTION 
 

Apical limit of preparation and obturation in root canal 
treatment has various controversies in Endodontology1. For 
many years, the said issue has undergone tremendous research 

but is still a debatable topic for endodontists regarding apical 
limit of instrumentation and obturation1. Previous anatomical 
and histological research had debated much the topic as 
determination of exact apical termination of these procedures2. 

However, apical limit of instrumentation and obturation is a 
point where consensus is yet to be established in clinical 
endodontic research3. 
Traditionally, the canal preparation and obturation is achieved 
at the apical constriction (AC) which is the narrowest part of 
canal system4. The clinicians demarcate this focal point by 
radiography and electronic devices to find the histological 
location of AC with-in the root canal5. Electrical apex locators 
(EAL) of modern era, working on principle of impedance 
quotient measurements, are capable of determining the AC by 
measuring impedance between the file tip and the canal fluid 
using differences of their frequencies6. Instrumentation and 
obturation to the AC is reported to provide favorable prognosis 
in endodontic practice7. Anatomical details and variations of the 
apical region are central to the success of any endodontic 
procedure4. With the introduction of rotary instrumentation 
and advanced mechanisms of WL determination, another 
school of thought in Endodontology has arose that suggests to 
complete instrumentation of the canal till the apical terminus8. 

The general agreement is that the apical limit of 
instrumentation and obturation assumes a pivotal role in the 
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prognosis of an endodontically treated tooth9. Recent trend, 
especially after improvement in the metallurgy of the shaping 
instruments, coincides with above advocacy of approaching till 
peri-apical lesions, but the apical limit of instrumentation and 
obturation still remains controversial10. 
A flare-up is construed as pain and the oral mucosa swelling 
along with exacerbation of symptoms in the area of tooth being 
treated endodontically that occurs in a couple of hours to days 
after RCT11. There are multiple causes and reasons for the flare-
ups to occur but the mechanical factors are the ones relevant to 
this study. These include the extent of apical preparation and 
obturation and the technique of instrumentation used i.e. step 
back with hand S.S files or crown down with motor-driven Ni-Ti 
files12. 
Literature has reported varying incidence of flare-ups 
somewhere between 1.4% and 16%13. Studies show that the 
frequency of flare-ups and post-operative pain increases if the 
instrumentation and obturation is done beyond the apical 
constriction14.  
After extensive search of literature it was found that the 
comparison of postobturation flare ups between the two 
preparations and obturation limits in root canal treatment has 
not been extensively studied internationally and local data is 
close to none. Therefore the present study will help in 
developing a consensus for dental practitioner in selecting the 
choice of apical extension of instrumentation and obturation in 
routine RCT procedures in order to reduce the discomfort to the 
patient as well as increase the long term outcome of root canal 
procedure.  There is need of a standardized research in this 
matter since the previous studies often leads to confusion and 
for clinicians searching for proper directions based on scientific 
facts and prognostic results rather than opinions. So the 
objective of this study was to compare frequency of 
postobturation flare ups between two apical limit of 
instrumentation and obturation in root canal treatment.  

 
METHODOLOGY 

 
This comparative randomized clinical study was conducted at 
the Department of Operative Dentistry/College of Dentistry Isra 
University; Hyderabad Pakistan from 19th February 2014 to 18th 
February 2015. The objective of this study was to compare 
frequency of postobturation flare ups between two apical limit 
of instrumentation and obturation in root canal treatment Local 
ethical committee approval was obtained before the study start 
from the local research ethical committee, Isra University 
Hyderabad. 
Total hundred patients of either gender who were diagnosed for 
pulp necrosis of single rooted teeth and required root canal 
treatment were selected. The patients of aged 20 to 65 years 
were included. The patients that presented with perforation 
and/or internal resorption in teeth, resorbed and or open apices 
of teeth and previous root canal treated teeth were excluded. 
An informed consent was taken from every patient. Hundred 
patients were divided into two groups by randomization using 
odd and even patients’ hospital ID number. Group-A, 50 patients 
in which apical limit of instrumentation and obturation was 

planed up to apical constriction and in Group-B, 50 patients in 
which apical limit of instrumentation and obturation was planed 
up to apical terminus.  
In group A clinical examination, radiographic examination and 
sensibility testing were performed to fulfilling the inclusion 
criteria. Patients were given local anesthesia (2% Lignocaine 
with 1:100,000 Adrenaline, Septodont, UK), and isolation of 
teeth with rubber dam was done. Access cavity was prepared by 
a diamond round bur The access was refined and finished by an 
access cavity preparation carbide bur (Endo Z, Dentsply 
International) in a high-speed hand-piece. The working length 
was determined by a 4th generation electronic apex locator 
(Root ZX mini, J.Morita, Japan.) up-to the apical constriction and 
this was reconfirmed with a digital peri-apical radiograph 
(DIGORA Optime, Sorerdex, Finland). Following the 
manufacturer’s instructions, canal instrumentation was 
performed with a rotary endo-motor (X-Smart, Dentsply 
International) using a Ni-Ti file system (Pro-taper Universal, 
Dentsply, Maillefer; Ballaigues, Switzerland). Between each file 
change, 2 ml. of 3% NaOCl (Clorox, Pakistan) were used for 
irrigation. The canal system was then dried by the 
corresponding sterile paper points (Pro-taper Universal 
Dentsply International). A try-in with the corresponding master 
gutta percha point (Pro-Taper, Dentsply International) was 
made to check for proper seal and tug-bag. A resin based sealer 
(AH-Plus, Dentsply Maillefer; Tulsa, OK, USA) was then applied 
by lentulo-spirals of the appropriate size and obturation were 
made by the cold single cone technique by the placement of the 
master gutta percha point (Pro-Taper, Dentsply International) 
After the obturation, an intra-oral digital imaging plate system 
(DIGORA Optime, Sorerdex, Finland) was used to develop a 
digital radiograph and check the obturation. The tooth was then 
restored with a composite restorative material (Z100, 3M ESPE) 
(Fig-1) 
In group B All the standardized protocols followed for Group-I 
were repeated for this group as well except that the 
instrumentation and obturation was done till the terminus of 
the root located by the electronic apex locator (Root ZX mini, J. 
Morita, Japan) and reconfirmed and by a peri-apical radiograph 
developed through an intra-oral digital imaging plate system 
(DIGORA Optime, Sorerdex, Finland). (Fig-2) 
The patients were instructed to record the pain severity in case 
of flare ups on performa by visual analogue scale and analgesics 
were prescribed to reduce pain in case of severe pain. Then 
patients were followed after three (03) days and perform was 
taken .Pain was recorded by visual analogue scale as No pain, 
mild pain, moderate pain and severe pain accordingly. Following 
scoring was used to marks the pain by patients.0-1=No pain, 2-
4=Mild pain, 5-7=Moderate and 8-10=Severe pin 
Data Analysis: Statistical package for social sciences (SPSS 20) 
was used to calculate the mean age, frequency of gender and 
teeth distribution. Frequency of flare-ups in each group was 
calculated. Chi-square test was used to compare flare-ups 
between groups with p-value (0.05) at 95% level of significance.  
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Fig-1: Instrumentation and obturation up to apical 
constriction 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
Fig-2: Instrumentation and obturation up to apical terminus 

 
RESULTS 

 
There were 100 patients selected for this study. There were 25 
(50%) male and 25 (50%) female in Group A while there were 28 
(56%) male and 22 (44%) female in Group B. (Fig-3) The mean 
age of the patients was 32.42 ± 9.9 in Group A and 31.42 ± 10.6 
years in Group B. There was no significant difference of Age 
between the two groups (P=0.62 P > 0.05). A total of 100 single 
rooted teeth were included in the study. Out of the 100 teeth 
included in the study, thirty eight (38%) were incisors, twenty 
(20%) were canines and forty two (42%) were premolars. 

 
Fig-3:  Gender distribution (N=100) 

 
Frequency of No, mild, moderate and severe pain (Flare-up) on 
3rd post- operative day was recorded in Group A and Group B. In 
Group A, 16 (32%) patients reported no pain, 29 (58%) mild pain, 
3 (6%) moderate pain and 2 (4%) severe pain (flare-up). In Group 
B, 1 (2%) patients reported no pain, 17 (34%) mild pain, 22 (44%) 
moderate pain and 10 (20%) severe pain (flare-up). (Fig-4) 

Fig-4: Frequency of flare-ups on 3rd Post-Operative day 
(N=100) 

 
The frequency of Flare-ups on 3rd post-operative day in Group A 
was reported as 2 (4%) out of 50 (100%) patients and the 
frequency of Flare-ups on 3rd post-operative day in Group B was 
reported as 10 (20%) out of 50 (100%) patients. The Chi-Square 
test was applied and there was a significant difference of flare-
ups (P=0.028 <0.05) between Group A and Group B. Group A 
was shown to have lesser frequency of flare-ups. (Table-I) 

 
Table-I: Comparison of Flare-Ups between Group A and Group 
B on 3rd Post-Operative Day (N=100) 

Flare-Ups 
Group A 
(n=50) 

Group B 
(n=50) 

X2-value P-value 

Yes 2 (4%) 10 (20%) 
6.061 0.028 

No 48 (96%) 40 (90%) 

 
DISCUSSION 

 
Root canal therapies are one of the most common procedures 
to preserve teeth, that are intended to give a three dimensional 
seal with relief of patient’s pain as well as to make favorable 
condition for healing of peri-apical tissues15. The quality of canal 
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preparation along with its filling followed ultimately by coronal 
seal with a definitive restoration are important factors to get 
high success rates. Many of previous studies have concluded the 
hypothesis that success of root canal therapy is dependent on 
the quality of obturation. General agreement is that the apical 
limit of instrumentation and obturation holds an important 
position in successful healing of an endodontically treated 
tooth9. 
Traditionally, the canal preparation and obturation is limited up 
to the apical constriction. Clinically demarcation of this focal 
point within the canal is determined by radiography and 
electronic devices5. Considering the AC as an apical endpoint has 
a few drawbacks as limiting canal preparation to this landmark 
risks leaving inflamed or necrotic pulp tissue beyond the 
AC16.  Instrumentation and obturation to the AC is reported to 
provide favorable prognosis in endodontic practice. The concept 
of cleaning and shaping till terminus and then obturating has 
been also advocated in literature. Canal instrumentation and 
filling up to the AF has previously been advised.  A flare-up is 
severe pain in the region of endo-treated tooth occurring within 
a couple of hours to days after RCT11. Although the rate of a 
flare-up is minute, it usually leaves a horrific impact on the 
patient as well as the attending endodontist. 
After extensive search of literature it was found that the 
comparison of flare ups between the two preparations and 
obturation limits in root canal treatment has not been 
extensively studied internationally and local data is close to 
none. In this study, an overall incidence of flare-ups at 3rd post-
operative day was 12% which is in accordance to previously 
reported varying incidence of flare-ups somewhere between 
1.4% and 16%9. In this study frequency of no pain, mild pain, 
moderate pain and severe pain (flare-ups) in Group A subjects 
were noted as 32% no pain, 58% mild pain, 6% moderate pain 
and 4% flare ups. This finding is in contrast to the previous study 
by Siquera et al17 on incidence of postoperative pain after 
instrumentation and obturation up to the apical constriction, in 
which they reported that a certain degree of post-operative pain 
occurred in 15.2% of patients, out of which mild pain was felt in 
10% of the patients, moderate pain in 3.3% and severe (flare-
up) in 1.9%. This low incidence of flare-up is in contrast to the 
findings of present study that reported 4% incidence of flare-ups 
in group A where the apical limit was at the apical constriction. 
The findings of 4% flare-ups in group A (instrumentation and 
obturation till AC) are also in contrast to another previous study 
by Arias et al18 on relationship between post-endodontic pain 
after instrumentation till AC while maintaining the apical 
patency. Arias et al18 reported the incidence of flare-up to be 
0.16% which is in contrast to the present study that showed 4% 
flare-ups on instrumentation and obturation till AC. In another 
previous study by Risso et al19 on post-operative pain and 
associated factors in adolescent patients undergoing RCT found 
out the incidence of flare-ups was 1.75% on 3rd day which again 
is in contrast to the findings of 4% flare-ups when 
instrumentation was kept limited to the AC. The results of this 
study are also in contrast to a previous local study by Ahmed et 
al20 on post-operative pain after root canal treatment with 
rotary instruments. They reported 19.1 % frequency of severe 

pain (flare-up). This high incidence of flare-up is in contrast to 
the findings of present study that reported 4% occurrence of 
flare-ups in group A. The reason of contrast between findings of 
previous studies and current study are samples size, difference 
in instrumentation and obturation method, difference in 
assessment of flare-ups and difference in follow up time period.  
The findings of post obturation pain and 4% flare ups in group A 
of this study have some agreement with previous study by 
Mattscheck et al21  as they reported 6% flare ups at 72 hours 
that is similar to this study. 
The findings of post obturation pain and flare ups in group B 
(instrumentation and obturation till AF) of this study showed 
that 2% reported no pain, 34% mild pain, 44% moderate pain 
and 20% flare ups. We didn’t find any previous study that 
determined frequency of flare-ups and post-operative pain 
when the instrumentation and obturation is done beyond the 
apical constriction or up to apical foramen. So the results of this 
study for group B should be interpreted with caution. We found 
previous study by Bourreau et al22 who determined 
postoperative pain at 24 hours but related to apical over 
instrumentation and overfilling up to the apical terminus 
instead of up to apical foramen. The findings of 20% flare-ups in 
group B of this study are in contrast to study by Bourreau et al22 
that reported only 2.48% of the single rooted teeth presented 
with pain at 24 hours.  
When comparing the two groups on 3rd post-operative day in 
this present study there was also statistically significant 
difference (p=0.028, p<0.05) in the occurrence of flare-ups on 
3rd post-operative day between group A (instrumentation and 
obturation till AC) and group B (instrumentation and obturation 
till terminus).This result is in contrast to the previous study  by 
Morse et al23 as they found a 6.6% incidence of flare-up with no 
statistically significant difference between instrumentation to 
the apical terminus (7.5%) and instrumentation to the apical 
constriction (5.7%). We did not find further previous studies on 
comparison of flare ups in relation to the apical limit of 
instrumentation and obturation so further comparison can’t be 
made. 
The limitations of current study is less number of sample size 
because of a strict exclusion criteria and confounding factors 
that can affect frequency  of flare ups could not be controlled 
.To further affirm the results of this study further large scale 
studies with controlled confounding factors and a longer follow-
up are advised to validate the findings.  

 
CONCLUSION 

 
There is a difference in frequency of flare-ups between the two 
apical limit and frequency increased when the apical limit was 
kept at the terminus compared to the apical constriction. 
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