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ABSTRACT

Aim: Evaluate pain after using rotary instrument with different cutting motion and different 
number of instruments in vital mandibular teeth.   

Materials and Methods: Thirty-two patient with vital mandibular first molar was selected 
for this study.  The root canal treatment was done in single visit. The patients were asked to 
follow general instructions and to sign a printed informed consent that explains the aim of the 
study and obligates the patient to fill a pain diary before the treatment, after 3 hours after finishing 
of the treatment, 24 hours, 48 hours, 7 days. Root canals were mechanically prepared using the 
different techniques (8 vital teeth in each group). Group 1: The ProTaper Next files. Group 2:   
A primary reciprocating WaveOne Gold file. Group 3: A small reciprocating WaveOne Gold was 
used in reciprocating motion followed by primary reciprocating wave one gold file. Group 4: One 
shape rotary file. Obturation was carried out using the manufacture recommended gutta percha 
by selection of a master cone corresponding to the size of the master apical file. All canals were 
obturated using an epoxy resin-based sealer.

Results: Pre-operatively; there was no statistically significant difference between the four 
groups. Immediately post-operative; wave One gold (Primary) group showed the statistically 
significantly highest mean pain score. After 3 hours; wave One gold (Small and Primary) group 
showed the statistically significantly highest mean pain score. After 24 hours. 48 hours as well as 7 
days; all groups showed no pain.

Conclusion: Reciprocating files showed more pain than rotation files.
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INTRODUCTION 

The occurrence and control of pain are of 
critical interest in endodontic and, of particular 
importance, is the pain after root canal treatment. 
Post-endodontic pain was defined as pain of any 
degree that occurred after initiation of root canal 
treatment, whereas flare-up has been defined as 
the onset or continuation of pain and / or swelling 
after endodontic treatment(1). The exact causes of 
pain following root canal treatment have not been 
adequately reported thus far(1-3). Post endodontic 
pain is clearly multifactorial(4) , and one important 
cause has been claimed to be the instrumentation 
process(5). Contemporary root canal preparation 
techniques employ the use of engine-driven nickel-
titanium instruments that operate based on two 
kinematics—rotation or reciprocation. Therefore, 
it is mandatory to establish the influence of 
instrumentation technique on post treatment pain.

MATERIALS AND METHODS

Thirty-two patient were selected for this study. 
These patients were medically free. with age ranging 
between 25 to 45 years old with no sex predilection. 
Positive patient’s acceptance for participating in the 
study was required. Vital mandibular first molar 
which shows early response with electric pulp 
tester was selected. The study was approved by 
the Committee of Research Ethics, Faculty of Oral 
and Dental Medicine, Minia University. After the 
explanation of the treatment procedure, the patients 
were asked to follow general instructions and to sign 
a printed informed consent that explains the aim of 
the study and obligates the patient to fill a pain diary 
before the treatment, after 3 hours after finishing of 
the treatment, 24 hours, 48 hours, 7 days.

Medical and dental histories were obtained by 
the dentist from all patients participating in this 
research in forms. These forms were obtained from 
Cohen’s “Pathway of the Pulp”(6). Clinical and 
radiographic evaluations for each tooth included 
in this study were recorded. Prior to treatment, the 

operator recorded the tooth type, arch, patient’s age 
and gender. The pulpal diagnosis for each tooth was 
based on the evaluation of the pre-operative pain 
status, clinical examination of the tooth, electric pulp 
tester, the patient’s reaction to percussion, palpation. 
In addition, a periapical radiograph was taken, and 
periapical status was assessed. Also, periodontal 
evaluation was made clinically by periodontal 
probe. The root canal treatment was done in single 
visit. Before the commencement of intervention, 
the patient was asked to mark his/her level of pain 
on a visual analogue scale (VAS) for the “Before 
treatment” reading in the pain diary. Each patient 
was anesthetized by nerve block technique using 
a non-aspirating syringe with 1.8 ml Mepivacaine 
HCl 2%-Levonordefrin 1:20000. An access cavity 
preparation was performed using round bur size 
2, and Endo-Z bur, tooth was disinfected using 
chlorhexidine mouth wash, and then the tooth was 
isolated using a rubber dam. 

The patency of canals was made using hand 
K-files size 10 and 15, and the determination of 
working length was made by using electronic apex 
locator and was confirmed with intraoral periapical 
xray film 1mm shorter than the apex. Root canals 
were mechanically prepared using the different 
techniques (8 vital teeth in each group)

Group 1: The ProTaper Next files were used 
in the sequence X1 with tip size 17 and taper 0.04, 
X2 with tip size 25 and taper 0.06, with a rotational 
speed of 300 rpm and 200 g/cm torque. Each file 
was used with a brushing motion away from the root 
concavities

Group 2:  A primary reciprocating WaveOne 
Gold file with a tip size of 25 and a taper of 0.08 
was used in a reciprocating, slow in-and-out 
pecking motion until reaching the full working 
length according to the manufacturer’s instructions. 
The X-smart plus endo motor was used with the 
manufacturer’s configuration setup.

Group 3: A small reciprocating WaveOne 
Gold with a tip size of 21 and a taper of 0.06 was 
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used in reciprocating motion followed by primary 
reciprocating wave one gold file #25.

Group 4: Oneshape rotary file #25 taper 0.06 
using a low torque motor at a constant speed of 
400 rpm and 400g/cm torque in pecking motions as 
recommended by the manufacturer.

A lubricant (glyde file prep) was used with 
each file. Working length was rechecked using 
the apex locator. All canals were irrigated using 
freshly-prepared NaOCl with a side vented needle 
A 27-gauge needle.

After the completion of preparation, the canals 
were dried using paper points. The details of 
each step will be recorded in the patient’s clinical 
procedures sheet.

Obturation was carried out using the manufacture 
recommended gutta percha by selection of a master 
cone corresponding to the size of the master apical 
file. All canals were obturated using an epoxy resin-
based sealer in which equal parts of the base and 
the catalyst of the sealer were mixed till obtaining 
a homogenous mix. Excess gutta percha was 
seared off using heated plugger. Pain was assessed 
immediately after obturation using VAS.

Numerical data were explored for normality by 
checking the distribution of data and using tests 
of normality (Kolmogorov-Smirnov and Shapiro-
Wilk tests). Age data showed normal (parametric) 
distribution while pain scores showed non-normal 
(non-parametric) distribution. Data were presented 
as mean, standard deviation (SD), median and range 
values. For parametric data, one-way ANOVA test 
was used to compare between mean age values in 
the four groups. For non-parametric data; Kruskal-
Wallis test was used to compare between the four 
groups. Friedman’s test was used to study the 
changes by time within each group. Dunn’s test was 
used for pair-wise comparisons. The significance 
level was set at P ≤ 0.05.

RESULTS

1. Demographic data:

 The mean and standard deviation for age were 
{29.6±2.5, 30.3±4.8, 30.8±4.9, 30.2±3.2} after 
using waveone gold (small and primary), waveone 
gold (primary), protaper next, one shape files 
respectively.

 The frequencies and percentage for gender 
were in waveone gold (small and primary) 
[male:7(87.5%), female:1(12.5%)], waveone gold 
primary [male:6(75%), female: 2(25%)], protaper 
next [male:7(87.5%), female:1(12.5%)], and 
oneshape [ male:5(62.5%), female:3(37.5%)].

There was no statistically significant difference 
between mean age values in the four groups 
(p=0.956). There was also no statistically significant 
difference between gender distributions in the four 
groups(p=0.791).

2- Pain scores

a. Comparison between the four groups (figure 1)

Pre-operatively; the mean and standard 
deviation of pain scores were 90±10.7, 83.8±13, 
82.5±15.8,76.3±13 for waveone gold (small and 
primary), wave one gold primary, protaper next, 
one shape respectively. There was no statistically 
significant difference between the four groups 
(p-value = 0.179, effect size = 0.068).

Immediately post-operative; there was a 
statistically significant difference between the four 
groups (p-value = 0.004, effect size = 0.367). Pair-
wise comparisons between the groups revealed 
that wave One gold (Primary) group showed the 
statistically significantly highest mean pain score 
[5±5.3]. There was no statistically significant 
difference between Wave One gold (Small and 
Primary), ProTaper Next and One Shape groups; all 
showed the statistically significantly lowest median 
pain scores [0±0)].
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After 3 hours; there was a statistically significant 
difference between the four groups (p-value <0.001, 
effect size = 0.683). Pair-wise comparisons between 
the groups revealed that wave One gold (Small and 
Primary) group showed the statistically significantly 
highest mean pain score [20±10.7]. There was no 
statistically significant difference between Wave 
One gold (Primary)and ProTaper Next groups; 
both showed statistically significantly lower mean 
pain scores [5±5.3]. One Shape group showed the 
statistically significantly lowest mean pain score 
[zero].

After 24 hours. 48 hours as well as 7 days; all 
groups showed no pain with mean and standard 
deviation of [0±0].

b. Changes by time within each group (Figure 2)

Wave One gold (Small and Primary)

There was a statistically significant change by 
time in pain scores in Wave One gold (Small and 
Primary) group (P-value <0.001, Effect size = 
1.000).

Pair-wise comparisons between the time periods 
revealed that there was a statistically significant 
decrease in pain scores immediately post-
operatively with mean and standard deviation of 
[0±0] followed by a statistically significant increase 
in pain scores after 3 hours with mean and standard 
deviation of [20±10.7]. From 3 to 24 hours, there 
was a statistically significant decrease in pain scores 
with mean and standard deviation [0±0] followed 

Fig. (1) Bar chart representing median values for pain scores in vital teeth of the four groups. 

Fig. (2) Line chart representing change by time in pain scores within each group
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by non-statistically significant change from 24 to 
48 hours with mean and standard deviation [0±0] 
as well as from 48 hours to 7 days with mean and 
standard deviation [0±0].  

Wave One gold (Primary)

There was a statistically significant change by 
time in pain scores in Wave One gold (Primary) 
group (P-value <0.001, Effect size = 0.750).

Pair-wise comparisons between the time 
periods revealed that there was a statistically 
significant decrease in pain scores immediately 
post-operatively with mean and standard deviation 
[5±5.3] followed by non- statistically significant 
change in pain scores after 3 hours with mean and 
standard deviation [5±5.3]. 

From 3 to 24 hours, there was a statistically 
significant decrease in pain scores with mean 
and standard deviation [0±0] followed by non-
statistically significant change from 24 to 48 hours 
with mean and standard deviation [0±0] as well as 
from 48 hours to 7 days with mean and standard 
deviation [0±0].  

ProTaper Next

There was a statistically significant change by 
time in pain scores in ProTaper Next group (P-value 
<0.001, Effect size = 0.875).

Pair-wise comparisons between the time periods 
revealed that there was a statistically significant de-
crease in pain scores immediately post-operatively 
with mean and standard deviation [0±0] followed 
by a statistically significant increase in pain scores 
after 3 hours with mean and standard deviation 
[5±5.3]. 

From 3 to 24 hours, there was a statistically 
significant decrease in pain scores with mean 
and standard deviation [0±0] followed by non-
statistically significant change from 24 to 48 hours 
with mean and standard deviation [0±0] as well as 
from 48 hours to 7 days with mean and standard 
deviation [0±0].   

One Shape

There was a statistically significant change by 
time in pain scores in One Shape group (P-value 
<0.001, Effect size = 1.000).

Pair-wise comparisons between the time periods 
revealed that there was a statistically significant 
decrease in pain scores immediately post-operatively 
with mean and standard deviation [0±0] followed 
by non-statistically significant change in pain scores 
after 3 hours to 48 hours as well as from 48 hours 
to 7 days with mean and standard deviation [0±0].   

DISCUSSION

Postoperative pain is a common complication 
after root canal treatment, which severely affects 
patients. Postoperative pain may occur for a 
variety of reasons, including preparation beyond 
the apical terminus, incomplete removal of pulp 
tissue, overextension of root canal filling material, 
and extrusion of dentinal and pulpal debris into the 
periapical area (Seltzer & Naidorf (7), Shokraneh et 
al (8)). The instrumentation used for this procedure 
has been demonstrated to be an important operator-
dependent factor that affects the incidence and 
intensity of postoperative pain. So, in this study 
we compared the difference between rotation and 
reciprocation on postoperative pain.

The type of the tooth was standardized by 
selecting only mandibular molar teeth since they 
were more associated with greater susceptibility 
to post-operative pain (9). This may be due to canal 
system complexity rendering debridement more 
difficult or simply of higher number of roots and 
canal exists, increasing risk of post-operative 
complication (10,11).

It is well-known that pain perception is a highly 
subjective and variable experience which is affected 
by multiple physical and psychological factors (12). It 
is difficult to objectively measure a patient’s level of 
discomfort; data for this variable therefore depend 
on subjective information provided by the patients 
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themselves and are subject to error(13). Different 
scales have been used to assess pain after endodontic 
treatment as modified Heft-Parker VAS which were 
ranged as (0-170)(14), VAS (0-5)(15-17), VAS (0-10) (18), 
VAS (0-100) (11,19) and also pain might be recorded 
as (none, slight, moderate, severe) (20, 21). In this study 
we used modified VAS (0-100) to evaluate pain as a 
result of its valid and reliable ratio scale to measure 
pain (22), also pain has been explained visually and 
verbally (23) for better understanding by the patients.

Assessment of pain intensity was done using 
VAS, immediately, 3hours, 24 hours, 48 hours 
and 7 days after obturation.  These intervals were 
chosen as 3 hours post-operatively was considered 
enough time to allow anaesthetic-solution effect to 
completely disappear (24,25).

However, 24 hours was chosen as postoperative 
pain that generally develops due to the acute 
inflammatory response in the periapical tissues that 
begins within a few hours or days after root canal 
instrumentation (Neelakantan & Sharma) (26).

For 48 hours, time period was selected to 
evaluate postoperative pain, since the prevalence 
and severity of pain substantially decrease within 
the first 2 day (27). The 7 days interval was chosen 
as most previous studies used this time interval to 
assess post-operative pain (28, 29). 

Irrigation was done by household bleach 
brand (Clorox) using a side vented needle as this 
needle cause less apical extrusion of irrigant when 
compared with regular irrigating needle (30). Needle 
was adjusted 3mm shorter than working length by 
using rubber stopper (31) as it was revealed that deep 
penetration of irrigating solution into the root canals 
results in more effective removal of debris and 
allow adequate irrigant exchange (32) but also lead 
to increase mean pressure at the apical foramen, 
indicating an increase risk of irrigant extrusion 
toward the periapical tissue. So as a compromise, 
irrigating needles were not used to the full working 
length but 3 mm shorter than the working length.

The resin-based epoxy sealer AH plus was used in 
obturation as it has an acceptable physical property, 
apical seal ability, low solubility, microretention to 
root dentin (33,34) and had the highest bond to dentin 
with or without smear layer removal (35). 

The instrument systems used in this study were 
based on a close match in terms of tip size of the 
instruments to maintain standardization and to 
rule out the effect of varying tip diameters on 
postoperative pain (36).

Single-visit endodontic treatment was chosen 
to maintain a simple uniform treatment protocol 
and to rule out the potential influence of intracanal 
medication. Also, because a meta-analysis showed 
that patients undergoing one-visit root canal therapy 
exhibited significantly less endodontic postoperative 
pain compared with those undergoing a two-visit 
treatment protocol (37).

In the current study in the vital teeth, wave one 
gold primary shows immediately postoperative pain 
more than the other groups as the postoperative 
pain intensity may be related to the root canal 
preparation system. Since it is a big single-file of 
increased taper, which directly reach the apex. In 
many cases, in order to reach the apical working 
length, reciprocating instruments are used with 
force directed apically, which makes an effective 
piston to propel debris from a patent apical foramen. 
Since instruments are used without any preliminar 
coronal enlargement, a greater engagement of flutes 
and, consequently, more torque or pressure are 
applied. More over cutting ability of a reciprocating 
file is smaller when compared to a continuous 
rotation, and also debris removal is smaller, thus 
increasing the frictional stress and torque demand, 
due to entrapment of debris within the flutes (38). 
A meta-analysis evaluating laboratory studies 
demonstrated that the reciprocating movement 
leads to greater debris extrusion in comparison with 
the continuous rotary movement (Caviedes-Bucheli 
et al) (39), which could trigger a greater inflammatory 
response and, consequently, a greater pain process. 
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This is in agreement with (El Mubarak et al (40), Cruz 
Júnior et al (41)). This is in disagreement with Saha 
et al (42) who found that reciprocating wave one gold 
file showed lesser postoperative pain than rotating 
protaper next file.

After 3 hours wave one (small and primary) 
shows more pain than the other groups, which might 
be attributed to the expression of pro-inflammatory 
mediators and neuropeptides such as substance P and 
calcitonin gene-related peptide in the periodontal 
ligament subsequent to root canal preparation. This 
is in agreement with other studies which showed 
increase pain during the first 6 hours(43,44).

The incidence of PP was lower in patients 
treated with rotary instruments than reciprocating 
instruments, perhaps because rotary instruments 
reduce debris extrusion, which decreases the 
irritation and minimizes inflammation and the release 
of chemical substances (45). This is in agreement 
with other study which showed that reciprocating 
systems can cause greater debris extrusion (46), or 
accumulation of debris in the root canal (47) than 
rotary systems, possibly as a result of the reverse 
motion of the reciprocating instrument. This is in 
disagreement with other study which stated that less 
apical extrusion of bacteria was produced using the 
reciprocating system (48). 

In the wave one gold file (small and primary) 
and protaper next file  there was a significant change 
by time in the pain scores where pain decreases 
immediately after the treatment which might be  due 
to the effect of the anesthesia and then increases at 3 
hours which  might be attributed to the expression of 
pro-inflammatory mediators and neuropeptides such 
as substance P and calcitonin gene-related peptide 
in the periodontal ligament subsequent to root canal 
preparation (43,44).and also due to the wearing off the 
local anesthetic effect and then decerased till the 
7 days and this is in accordance with other studies 
who stated that if post endodontic pain is present 
lasts˂72hrs(49 )

In waveone gold file (primary) and one shape 
there was a statically significant decrease in pain 
in all time period and this is in agreement with 
other studies which showed that postoperative pain 
prevalence decline sharply particularly over the first 
two days and continue to decrease till one week 
(Pak and White (4), Pasqualini et al (50)). 

However, the difficulty of standardizing patient 
reports of pain following treatment due to the 
complexity of the individual response and the 
variety of measures used to quantify the painful 
experience must be appreciated (Dugas et al (51))
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