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EVALUATION OF POSTOPERATIVE PAIN IN MANDIBULAR FIRST  
MOLAR AFTER INSTRUMENTATION WITH DIFFERENT FILES MOTIONS
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ABSTRACT

Objective: The present study was performed to evaluate of postoperative pain in mandibular first molar after instrumentation 
with different files metallurgy with different motions with or without activation of irrigant.

Methods: 60 male that need root canal treatment for their mandibular first molar were dividing to six groups. Group A1B1: 
Instrumentation using XP endo Shaper with activation using XP endo finisher. Group A1B2: Instrumentation using XP endo 
Shaper with traditional side vented needle irrigation. Group A2B1: Instrumentation using 2Shape files with activation using 
XP endo finisher. Group A2B2: Instrumentation using 2Shape files with traditional side vented needle irrigation. Group A3B1: 
Instrumentation using Reciproc Blue with activation using XP endo finisher. Group A3B2: Instrumentation using Reciproc Blue 
with traditional side vented needle irrigation. Then evaluate the postoperative pain at 12, 48 and 72 hours.

Results: Results of the study showed that the highest mean pain score value was recorded with Reciproc blue at all intervals 
while activation of the irrigating solution , the results showed dramatically decrease in the postoperative pain level when XP 
finisher was used following root canal instrumentation using Recioproc  blue.

Conclusions: Reciproc blue reciprocating file induces postoperative pain than XP endo shaper and 2Shape continuous rotation 
systems.

INTRODUCTION 

Postoperative pain is unpleasant sensation of 
the patient that may occur shortly after root canal 
treatment. It may last for a few hours or days. 
Postoperative pain after nonsurgical root canal has 
been reported to range from approximately 3% to 
more than 50 % (1). Unfortunately, the patient may 
develop postoperative pain as a result of microbial, 
mechanical or chemical injury to the periapical area 
during root canal treatment. Regarding microbial 
injury, forcing the debris that is loaded with 
microorganism and their necrotic byproduct beyond 
the apex may lead to serious complication with 
resultant postoperative pain (2). On the other hand, 
mechanical injury to the periapical area as result 
of over instrumentation when using traditional 

instrument may irritate the periapical tissue with 
development of postoperative pain very shortly 
following root canal treatment. Also, extrusion of 
the irrigating solutions or intracanal medicaments 
may induce inflammatory response to the periapical 
tissues with resultant postoperative pain (3). The 
key role to reduce postoperative pain after root 
canal treatment is to avoid debris, irrigants and 
medicaments extrusion beyond the apex and to 
avoid over instrumentation of the periapical tissues. 
Unfortunately, some sort of postoperative pain is 
still evident after root canal treatment that may need 
pain killer.

On the other hand, activation of the irrigating 
solution may reduce the microbial biofilm 
inside the root canal system that indirectly may 
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reduce postoperative pain(4). Furthermore, the 
instrumentation motions either continuous rotation 
or reciprocation may be one of the predisposing 
factors that induce postoperative pain (5).  

PATIENT AND METHODS

 Out of 90 patients, 60 male healthy patients 
aged between 18 to 35 years old that need root canal 
treatment for their mandibular first molar were 
selected from the outpatient endodontic clinic at the 
Faculty of Dental Medicine, Al-Azhar University, 
Boys, Cairo to be included in this Randomized 
clinical study. History from all patients including, 
past and present medical and dental histories 
followed by chief complain collection were taken. 
Extra oral examination was done to detect any extra 
oral swelling and/or presence or absence of sinus 
tract. This was followed by intraoral examination 
including soft and hard tissue visualization, 
palpation of the periapical area, vertical and 
horizontal percussion, mobility test, probing test 
and vitality test of the selected tooth. Radiographic 
examination using 2 periapical radiographs from 
different angulations was done to confirm presence 
of 4 canals independent in each molar and to confirm 
absence of apical periodontitis. 

Preoperative pain assessment:

Preoperative pain assessment of the patients 
selected teeth with acute pulpitis was done by the 
operator according to a scale modified from the 
modified verbal Descriptor scale (VDS) described 
by Mathias Haefli (6). Patients with a score level(4-6) 
were included in the study

Ethical considerations:

The research objectives were explained to the 
patients in details and an informed consent was 
signed by all patients before starting treatment. 

Grouping of the patients: 

Prior to single visit root canal treatment of the 
patients’ teeth, grouping was done as follows: 

 Group A1B1: Instrumentation using XP endo 
Shaper with activation using XP endo finisher. 
Group A1B2: Instrumentation using XP endo 
Shaper with traditional side vented needle irrigation. 
Group A2B1: Instrumentation using 2Shape files 
with activation using XP endo finisher. Group 
A2B2: Instrumentation using 2Shape files with 
traditional side vented needle irrigation. Group 
A3B1: Instrumentation using Reciproc Blue with 
activation using XP endo finisher. Group A3B2: 
Instrumentation using Reciproc Blue with traditional 
side vented needle irrigation. Anaesthetization 
of the patient and isolation of the field was done. 
Cleaning and shaping and irrigation methods done 
as manufacture instructions. Followed by obturation 
of the teeth by cold lateral condensation. 

Postoperative pain assessments:

At the end of the visit and prior to patient 
dismiss the operator motivated the patient how to 
use modified VDS by describing each level of pain 
intensity within the scale. Patients were given a 
copy of the Arabic modified VDS and asked to mark 
the level of pain intensity felt postoperatively after 
12, 48 and hours. Postoperative assessment was 
collected by from the patient after 72 hours when 
final coronal restoration was done. The patients were 
instructed to take 600 mg ibuprofen on demand.

RESULT

Evaluation of postoperative pain among all 
groups in each time interval:

Preoperative:

The results showed that the highest mean pain 
score value was recorded with XP shaper/ XP 
finisher group (5.40±0.84) followed by XP shaper 
(5.20±0.90), 2shape /XP finisher (5.0±0.99), 
Reciproc blue / XP finisher (5.10±0.88), 2shape 
(4.90±0.99) groups while the lowest mean score 
pain value was recorded with Reciproc blue 
(4.0±0.99) group with no significant difference 
among all groups  P value=0.819.
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Postoperative after 12 hours: 

The result showed that the highest mean pain 
score value was recorded with Reciproc blue 
(7.10±0.88) that showed statistically significant 
difference with each of Reciproc blue / Xp finisher 
(5.80±0.79), 2shape / XP finisher (5.10+1.20), 
XP shaper (4.80+1.23), XP shaper / XP finisher 
(4.70±0.67) groups, while the lowest mean pain 
score value was recorded with 2shape (4.20±1.40) 
group that showed statistically significant difference 
with other groups. P value<0.001. 

Postoperative after 48 hours:

The result showed that the highest mean pain 
score value was recorded with Reciproc blue 
(6.70±1.06) group that showed statistically sig-
nificant difference with each of Reciproc blue/Xp 

DISCUSSION

This study evaluated the effect of using 3 dif-
ferent instrumentation systems (XP Shaper, 2Shap 
and Reciproc blue), with/without irrigant activation 
using XP endo finisher on the postoperative pain af-
ter single visit treatment of teeth with irreversible 
pulpitis.

TABLE (1). The mean, standard deviation (SD) values of pain score of Different groups in different time periods.

Variables

Pain

Pre After 12 hours After 48 hours After 72 hours

Mean SD Mean SD Mean SD Mean SD

XP 5.20 a 0.92 4.80 bc 1.23 3.60 c 0.70 2.30 abc 1.06

XP with XP finisher 5.40 a 0.84 4.70 c 0.67 3.80 bc 0.92 2.30 bc 0.48

2Shape 4.90 a 0.99 4.20 c 1.40 3.90 bc 1.37 1.50 c 1.58

2Shape with XP finisher 5.00 a 0.94 5.10 bc 1.20 3.80 bc 0.63 2.80 ab 0.79

Reciproc 4.90 a 0.99 7.10 a 0.88 6.70 a 1.06 2.90 ab 0.88

Reciproc with XP finisher 5.10 a 0.88 5.80 b 0.79 4.30 b 0.67 3.00 a 0.82

p-value 0.819ns <0.001* <0.001* 0.024*

finisher file (4.30±0.67), 2shape (3.90±1.37), XP 
shaper / XP finisher (3.80±0.92), 2shape / XP fin-
isher (3.80±0.63) groups, while the lowest mean 
pain score value was recorded with XP shaper 
(3.60+0.70) group that showed statistically signifi-
cant difference with other groups. P value=0.001.

Postoperative after 72 hours:

The result showed that the highest mean pain 
score value was recorded with Reciproc blue /XP 
finisher (3.00±0.82) group that showed statistically 
significant difference with each of Reciproc blue 
(2.90±0.88), 2Shape / XP finisher (2.80±0.79), 
XP shaper (2.30±1.06), XP shaper / XP finisher 
(2.30±0.48) group, while the lowest mean pain score 
value was recorded with 2shape (1.50±1.58) group 
that showed statistically significant difference with 
other groups. P value=0.024.                             

Male patients aged 18-35 years were selected in 
the study to decrease the effect of hormonal changes 
that are usually associated with female patients 
while keeping similar patient response within the 
selected age range (7).

Patients who had teeth with irreversible pulpitis 
were included to eliminate the effect of the periapical 
status of the affected teeth
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Postoperative pain has been more frequently 
reported in the mandibular posterior teeth (42%) in 
comparison with maxillary posterior teeth (26%) 
due to thick cortical mandibular plate that allows 
for the accumulation of exudates and increasing the 
intra-periapical pressure that produces pain (8).

Creation of a glide path and canal patency prior 
to and during instrumentation of the root canals 
respectively were done to minimize extrusion of 
debris outside the apical foramen with decreasing 
the risk of postoperative pain (9).

Sodium hypochlorite irrigating solution was 
used due to it has broad antibacterial activity and 
organic matter dissolution ability. While using 
EDTA 17% irrigating solution was due to its ability 
in removing the inorganic content of the smear layer 
which accumulates as a result of the mechanical 
cleaning and shaping (10).

Assessment of pain intensity was carried 
preoperatively and postoperatively after 12, 48, and 
72 hours. These intervals were chosen as 12- h was 
after instrumentation enough to allow the anesthetic 
solution effect to completely disappear. Finally, 48 
hours and 72 hours intervals where chosen because 
it usually represents the period of the maximum 
peak of pain (11). 

In the present study, the highest pain levels 
were recorded with Reciproc blue than XP shaper 
and 2Shape groups at different time intervals (12, 
48 and 72 hours postoperative). This finding is in 
agreement with Oubaid, Mehdi, (12) and Nekoofar 
et al (13) who found that postoperative pain level 
was significantly lower in patient treated with the 
rotary systems than those treated with reciprocating 
system. Alternatively, the present study was in 
contrast with the results found by Kherlakian et 
al (14) and Revals et al (15). They reported that no 
significant difference in postoperative pain levels 
between rotary and reciprocating motions.

The significant difference in the present study 
may be attributed to the extrusion of debris, as 
reciprocating motion is responsible for extruding 
higher amount of debris than rotary motion, due to 
reciprocating motion is formed by a wider cutting 
angle and smaller releasing angle, while rotating 
in the releasing angle direction, the flutes did not 
remove debris rather than push it apically (16).

On the other hand, XP Shaper and 2Shape 
groups showed lower postoperative pain level than 
Reciproc blue group which may be due to their con-
tinuous rotation motions with less debris extrusion 
beside the 2Shape has asymmetrical cross section 
with 2 main cutting edge and 1 secondary edge that 
augments removal of debris from inside root ca-
nal while XP Shaper has a snake movement while 
expanding and contracting during relatively long 
strokes, may improve touch on the canal walls (17).

Additionally, 2Shape group showed lower 
postoperative pain than XP shaper group as the 
2Shape is a multi-file(18) system with less apical 
diameter (0.25mm) while Xp shaper single file 
system with larger apical diameter (0.30mm). Also, 
the difference may be attributed to the difference 
in metallurgy between both rotary systems as the 
friction to the canal wall make the Max wire alloy 
of XP endo shaper more expandable by temperature 
raising inside the root canal leading to pushing more 
debris outside the apex in compare with T wire alloy 
of 2Shape rotary system that has a standard apical 
diameter and tapper.  

Regarding activation of the irrigating solution, 
the results showed dramatically decrease in 
postoperative pain level when XP finisher was used 
following root canal instrumentation using Reciproc 
blue file on the other hand, XP finisher did not 
significantly decrease the postoperative pain levels 
following root canal instrumentation using XP 
shaper and 2shape groups. This may be attributed 
to greater canal taper when instrumentation with 
Reciproc blue (0.08 taper) in compared with that 
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XP shaper (0.04 taper) and 2shape (0.06 taper) 
rotary systems. The greater canal taper allows for 
better debris removal especially from the apical 
third of the root canals that were instrumented 
with Reciproc blue reciprocating file. These results 
are agreement with Leoni et al.(19) who found  that  
XP-endo Finisher instrument were associated with 
significantly lower levels of accumulated hard 
tissue debris( AHTD) compared with conventional 
irrigation and the modified SAF system protocol 
and disagreement with Kfir A et al (20)who found 
that Rotary file followed by XP-endo Finisher 
file extruded significantly more debris than a full-
sequence SAF system. The difference between 
them may attributed to difference in methodology. 
However the results of the present study rejected 
the null hypothesis that there was no significant 
difference among all groups. 

CONCLUSION

All of the tested rotary and reciprocating 
instruments induce postoperative pain with variable 
levels. Reciproc blue reciprocating file induces 
postoperative pain than XP endo shaper and 2Shape 
continuous rotation systems. Activation of the 
irrigating solution using XP endo Finisher file is 
effective in reducing postoperative pain when using 
Reciproc blue reciprocating system.
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