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INTRODUCTION
Postoperative pain is an unpleas-
ant sensory experience in patients 
undergoing endodontic treat-
ment and successful management 
of the pain is a major challenge (1). 
A 2011 systematic review reported 
a forty percent 24-hour postoper-
ative pain prevalence. This value 
substantially decreased in the first 
two days and was reduced to less 
than ten percent by the end of day 
seven (2). Factors such as incom-

plete debridement, infected debris extrusion, preoperative pain, and periapical inflammation are 
thought to be responsible for flare-ups and postoperative pain (3, 4). Instrumentation is consid-
ered to be an important contributing factor (5) since it may result in debris extrusion (6).

Debris extrusion in the presence of periapical inflammation could intensify the inflammatory re-
sponse (7). Although it can be minimized by careful determination of working length, it cannot 
be completely prevented (8). Contemporary advances in endodontic instruments have led to 
the introduction of a variety of file systems and sequences for root canal cleaning and shaping. 
Several studies have evaluated the amount of extruded debris when using different rotary or 
reciprocating file systems. Both rotary and reciprocating files push debris into the periapical tis-

• Despite being insignificant, in all time intervals, the 
incidence of postoperative pain was higher in re-
ciprocating motion group

• There was no significant difference between the ro-
tary and reciprocating motion groups with regard 
to the analgesic intake

• Sample size was identified to be the main source of 
heterogeneity among the studies
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4. Outcome (O): incidence of postoperative pain and the in-
take of postoperative analgesics

5. Study Design (S): randomised clinical trial

Literature search strategy
Four electronic databases namely, PubMed, Embase, Co-
chrane Library, and Scopus were searched for relevant articles 
published up to March 2020. Queries used for each online 
database are depicted in Table 1. We manually searched the 
bibliographies of the included studies and relevant articles for 
additional, eligible studies. 

Eligibility criteria
Inclusion criteria were as follows: 

1. Randomised clinical trial

2. Defined sample size 

3. Postoperative pain score provided at various time intervals 

4. Both rotary and reciprocating groups included 

5. Published in an English language journal

Exclusion criteria were as follows: 

1. Case report, non-randomised controlled trial, review, 
cross-sectional, cohort or case-control study 

2. Incomplete or selective outcome reporting 

3. Postoperative pain outcome not categorized as mild, mod-
erate, or severe 

4. Study which incorporated the use of both rotary and re-
ciprocating instrumentation systems in one root canal or 
tooth 

5. Studies on immature teeth

Study selection
After removing the duplicates, two authors (BRN and NZ) in-
dependently screened the titles and abstracts of the identi-
fied publications. The full texts of the screened articles were 
reviewed and eligible articles selected by the same authors. 
Disagreement between the authors regarding the study se-
lection process was discussed with a third author (AS) and 
resolved.

Data extraction and quality assessment
Two authors (BRN and NZ) independently extracted the fol-
lowing data from the studies: instrumentation motion, au-
thor(s) and year of publication, instrumentation subgroup, 
pulpal/periapical condition, tooth type, sample size, sample 
characteristics, type of analgesic, and pain assessment. Co-
hen’s Kappa statistic determined the level of agreement be-
tween authors. 

Two authors (BRN and NZ) independently determined the risk 
of bias of the selected studies using the Cochrane Collabora-
tion’s risk of bias assessment tool for randomised controlled 

sues (9-11), but to a lesser extent than hand instrumentation 
techniques (12). Study results regarding the extent of debris 
extrusion by rotary and reciprocating files are controversial. 
While some studies show reciprocating filing results in less 
debris extrusion (13, 14), others found they can cause more 
extrusion than rotary file systems (9, 15). Likewise, there are 
contradictory results regarding postoperative pain follow-
ing the use of rotary and reciprocating file systems. Studies 
report higher and lower pain outcomes for rotary file use 
compared to reciprocating filing (16) or even no difference 
(17). Postoperative pain following root canal retreatment 
was lower in the reciprocating group in one study (18), lower 
in the rotary group in another study (19), and no significant 
difference in postoperative pain between groups in a third 
study (20).

The mentioned controversies are not only present in ran-
domised controlled trials but are also evident in systematic 
reviews. While two systematic reviews stated that continuous 
rotation kinematics result in less postoperative pain (21, 22), 
another found that reciprocating kinematics leads to lower 
postoperative pain scores (23). Additionally, the latest pub-
lished systematic review stated that no clear conclusions can 
be made and further studies are needed to clarify this matter 
(24). Further studies have since reached controversial results 
(19, 25-29). None of the aforementioned systematic reviews 
completed a separate analysis of non-surgical retreatment 
procedures and the effects of instrumentation kinematics on 
the intake of postoperative pain medication.

A more comprehensive systematic review of the literature 
may clarify and aid clinicians in selecting an optimal root ca-
nal preparation system. The aim of this study was to answer 
the following question through a systematic review and me-
ta-analysis of the literature: in randomised controlled trials, are 
there differences in postoperative pain at 12, 24, and 48 hours, 
between continuous rotation and reciprocating instrumenta-
tion motions used in non-surgical root canal treatment and 
retreatment. Postoperative analgesic intake was analysed as a 
secondary outcome.

MATERIALS AND METHODS

Protocol and registration
The protocol of this systematic review was registered in 
the PROSPERO database under the registration number 
CRD42018095572. We adhered to the recommendations of 
preferred reporting items for systematic reviews and me-
ta-analyses to report the results of this systematic review (30).

PICOS question
The elements of the PICOS question were:

1. Population (P): teeth requiring root canal therapy

2. Intervention (I): using a rotary file system for root canal 
preparation

3. Comparison (C): using a reciprocating file system for root 
canal preparation
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TABLE 1. Search strategy for each online database

PubMed

#1 #2 #3 #4

(endodontics[MeSH Terms]) (root canal instrumentation OR root (pain OR postoperative (continuous rotation OR
AND (postoperative canal therapy OR endodontic pain OR post-endodontic rotary OR OneShape OR
pain[MeSH Terms]) treatment OR endodontic pain OR post-treatment race OR profile OR ProTaper
 retreatment OR root canal pain OR post-preparation pain) OR Mtwo OR Hyflex
 retreatment OR glide path)  OR ProTaper Next OR   
   nickel-titanium OR nickel-tita 
   nium instrumentation OR recip
   rocating OR Reciproc OR   
   WaveOne OR ScoutRace OR 
   ProGlider OR path file OR   
   WaveOne gold glider OR R-pilot  
   OR one G OR WaveOne Gold OR  
   Reciproc Blue)
                                                     #1 or (#2 and #3 and #4)
Embase

#1 #2 #3 #4

'endodontics'/exp/mj ('root canal instrumentation' OR ('continuous rotation' OR rotary (pain OR 'postoperative pain' OR
AND 'postoperative 'root canal therapy' OR 'endodontic OR oneshape OR race OR 'post-endodontic pain' OR 'post-
pain'/exp/mj treatment' OR 'endodontic profile OR protaper OR mtwo treatment pain' OR 'post-
 procedure'OR 'endodontic OR hyflex OR 'protaper next' preparation pain')
 retreatment' OR 'root canal OR 'nickel-titanium' OR
 retreatment' OR 'glide path') 'nickel-titanium instrumentation'
  OR reciprocating OR reciproc OR
  waveone OR scoutrace OR
  proglider OR 'path file' OR
  'waveone gold glider' OR
  'r-pilot' OR 'one g' OR 'waveone
  gold' OR 'reciproc blue')
                                                     #1 or (#2 and #3 and #4)
Scopus

#1 #2 #3

( "root canal instrumentation" OR "root (pain OR "postoperative pain" OR "post- ("continuous rotation" OR rotary OR
canal therapy" OR "endodontic treatment" OR endodontic pain" OR "post-treatment oneshape OR race OR profile OR 
"endodontic retreatment" OR "root canal pain" OR "post-preparation pain") protaper OR mtwo OR hyflex OR
retreatment" OR "glide path" )  "protaper next"  OR  "nickel-titanium" OR
  "nickel-titanium instrumentation" OR  
  reciprocating OR reciproc OR waveone  
  OR scoutrace OR proglider OR "path file"  
  OR "waveone gold glider" OR "R-pilot" OR
  "one G"  OR  "waveone gold" OR "re  
  ciproc blue")
         #1 and #2 and #3
Cochrane

#1 #2 #3

('root canal instrumentation' OR 'root canal (pain OR 'postoperative pain' OR 'post- ('continuous rotation' OR rotary OR
therapy' OR 'endodontic treatment' OR endodontic pain' OR 'post-treatment pain oneshape OR race OR profile OR protaper
'endodontic retreatment' OR 'root canal ' OR 'post-preparation pain') OR mtwo OR Hyflex OR 'protaper next'
retreatment' OR 'glide path')  OR 'nickel-titanium' OR 'nickel-titanium
  instrumentation' OR reciprocating OR  
  reciproc OR waveone OR scoutrace OR  
  proglider OR 'path file' OR 'waveone
  gold glider' OR 'R-pilot' OR 'one G' OR   
  'waveone gold glider' OR 'reciproc blue')
           #1 and #2 and #3
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two sessions (26, 33), two other studies utilized a single-ses-
sion design without obturation (34, 35), and the remaining 
studies utilized a single-visit design with obturation. Four 
studies included hand file instrumentation as the control 
group (35-38), and two other studies used self-adjusting files 
in conjunction with rotary and reciprocating instrumentation 
(29, 39). The rotary and reciprocating root canal preparation 
systems used in the studies were WaveOne (17, 19, 25, 27, 33, 
34, 36, 37, 39, 40), WaveOne Gold (29), Reciproc (17, 20, 26, 
32, 38, 41, 42), Reciproc Blue (28), Neolix (25), OneShape (19, 
38, 39, 41), Mtwo (20, 34), ProTaper Universal (33-36, 40, 42), 
ProTaper Next (17, 26, 27, 29, 37), RaCe (32), iRaCe (28), Re-
vo-S (19) and XP-endo shaper (28). A total of 2767 teeth were 
instrumented, of which 1366 and 1401 were instrumented 
by the reciprocating and rotary instrumentation techniques, 
respectively. In the meta-analysis, 1198 teeth instrumented 
by rotary instruments and 1196 teeth instrumented by recip-
rocating instruments were included, making a total number 

studies (31). The following bias domains were evaluated: ran-
dom sequence generation, allocation concealment, blinding 
of participants and providers/assessors, blinding of outcome 
assessment, incomplete outcome data, selective reporting, 
other biases and consequently the overall risk of bias. Any dis-
agreement between the authors regarding the data extraction 
and the quality assessment of the studies was discussed with a 
third author (AS) and resolved. 

Meta-analysis
All analyses were completed using Stata software version 12.0 
(Stata Corporation, College Station, USA). A random effect in-
verse variance method to perform the meta-analysis was used 
because it considers the heterogeneity across the studies. The 
average values were converted to standardised mean differ-
ences (SMD) (i.e. Cohen’s d value). Studies having an overall 
high risk of bias were not included in the meta-analysis. If the 
selected studies had only reported p-values, they were con-
verted to z-values and subsequently to Cohen’s d values. The 
study outcomes that reported results in binary form were con-
verted to Cohen’s d value using the following formula: d=log 
(OR)⁄1.814 (OR=odds ratio).

Outcomes of the selected studies were analysed at 12, 24 and 
48 hours, postoperatively. If more than one rotary or recipro-
cating instrumentation group was featured, all groups were 
compared separately. No control group was included in our 
analysis.

Meta-regression analysis
If there was significant heterogeneity in the results, as deter-
mined by the Q statistic test, the random effects multivariable 
meta-regression analysis assessed the heterogeneity source. 
Significance was set at P≤0.05. The effects of the following co-
variates on postoperative pain outcomes in the studies were 
analyzed according to sample size, vital/necrotic tooth ratio, 
and symptomatic/asymptomatic tooth ratio.

RESULTS

Literature search and study selection
Figure 1 is the flowchart of the article search strategy and se-
lection process. Duplicate articles were removed, and the re-
maining 1063 studies were screened by title and abstract. The 
remaining 27 articles were evaluated by full-text screening, 
and 19 articles were selected for inclusion in the review. The 
reasons for excluding eight articles are listed in Table 2. 

Of the selected 19 studies, four were excluded from quanti-
tative data analyses for the following reasons: one study had 
contradictory results (32), one had a high risk of bias (25), 
another failed to provide the mean, standard deviations and 
p-values despite contacting the authors (29). And, one study 
used Gates-Glidden drills alongside rotary and reciprocating 
files to remove gutta-percha from root canals (19). A total of 15 
studies underwent data synthesis.

Characteristics of the included studies
Table 3 summarizes the characteristics of the reviewed stud-
ies. In two studies, the root canal treatment was completed in 

TABLE 2. Excluded articles and reasons for the exclusion at the full-
text assessment stage

Exclusion reason Studies

Prospective studies that were not Gambarini et al. (16)
randomised controlled trials Gambarini et al. (54)
 Garcia-Font et al. (18)
Studies using different glide path files Adıgüzel et al. (55)
but using only rotary files for canal Keskin et al. (49)
preparation
Studies regarding intraoperative pain Gomes et al. (48)
 Tüfenkçi et al. (56)
Studies about other type of file motions AlOmari et al. (57)

Figure 1. Search flowchart as instructed by PRISMA

1755 records 
identified thorugh 

the search

Sources searched (n)
PubMed (437)
Embase (242)

Cochrane library (259)
Scopus (785)

Bibliographies and
manual search (32)

8 full-text articles excluded (n)
Prospective studies that were

not randomized (3)
Studies using different glide path

files but using only rotary files
for canal preparation (2)

Studies regarding
intraoperative pain (2)

Studies about other type
of file motions (1) 
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of 2394 of teeth for the quantitative analy-
sis. Three selected studied nonsurgical end-
odontic retreatment (19, 20, 35) while other 
studies were of initial endodontic treatment. 
Visual analog scale, numerical rating scale, 
verbal rating scale, self-administered ques-
tionnaire and functional pain scale were used 
in studies to assess pain outcomes. Ibuprofen, 
paracetamol or naproxen sodium were used 
for pain relief whenever any analgesics were 
prescribed.

Quality assessment
Table 4 presents the results of risk of bias as-
sessment. Out of the 19 articles included in this 
systematic review, 12 articles had an overall 
low risk of bias (17, 26-28, 33-37, 40-42), four 
had an overall unclear risk of bias (20, 29, 38, 
39), and three had an overall high risk of bias 
(19, 25, 32). Allocation concealment was the 
most commonly noted source of bias across 
the studies.

Meta-analysis
In six studies, pain scores were assessed at 12 
hours, postoperatively. Although the mean 
pain scores were higher in the reciprocating 
motion group, there were no significant dif-
ferences between the reciprocating and rota-
ry instrumentation groups at 12 hours, post-
operatively (SMD=0.128; CI: -0.078 to 0.334; 
P=0.224) (Fig. 2). The pooled data analysis was 
not affected by heterogeneity (Q=6.376 on six 
degrees of freedom; P=0.382).

In 15 studies, pain scores were assessed at 
24 hours, postoperatively. Although the pain 
scores were higher in the reciprocating motion 
groups, there were no significant differences 
between the reciprocating and rotary instru-
mentation groups at 24 hours, postoperative-
ly (SMD=0.157; CI: -0.073 to 0.387; P=0.182) 
(Fig. 3). The pooled data analysis was affected 
by heterogeneity (Q=37.567 on 14 degrees of 
freedom; P=0.001).

In 12 studies, pain scores were assessed at 48 
hours, postoperatively. The mean pain scores 
were higher in the reciprocating motion 
groups but there were no significant differ-
ences between the reciprocating and rotary 
instrumentation groups at 48 hours, postoper-
atively (SMD=0.169; CI: 0.017 to 0.322; P=0.030) 
(Fig. 4). The pooled data analysis was affected 
by heterogeneity (Q=37.567 on 14 degrees of 
freedom, P=0.001).

Additionally, the meta-analysis of the analge-
sic intake showed that there was no significant 
difference between the rotary and reciprocat-TA
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ing motion groups (SMD=-0.026; CI: -0.288 to 0.236; P=0.846) 
(Fig. 5). The pooled data analysis was affected by heterogene-
ity (Q=30.255 on 11 degrees of freedom, P=0.001).

Meta-regression analysis 
Results of the meta-regression analysis indicated that sample 
size affected the heterogeneity among the studies for pain 
scores in 24 hours (P≤0.05) and 48 hours (P<0.05). Pulpal di-
agnosis (P>0.05) and preoperative pain (P>0.05) did not affect 
the heterogeneity among the studies of 24 and 48-hour pain 
and analgesic intake. Only one study (42) contributed to het-
erogeneity in analgesic intake analysis. Upon removal of this 

study, the result of the analgesic intake analysis was no longer 
affected by heterogeneity (Q=15.378 on 10 degrees of free-
dom, P=0.119).

DISCUSSION

Although pain is subjective, biological and clinical factors are 
often responsible for its’ initiation (43, 44). We conducted a 
systematic search on the effect of instrumentation motions on 
postoperative pain after non-surgical root canal therapy, and 
conducted a meta-analysis when possible. Our findings re-
vealed no statistically significant difference between postop-

Figure 2. Forest plot showing postoperative pain. Standardised mean differences of rotary versus reciprocating instruments at 12 hours

SMD
I.V., Random, 95% CI

22.32

21.92

21.92

9.52

7.70

1.60

5.54

90.52

-0.08 (-0.47, 0.32)

-0.30 (-0.10, 0.70)

-0.08 (-0.48, 0.31)

-0.65 (-0.03, 1.27)

-0.02 (-0.72, 0.67)

0.00 (-1.54, 1.54)

0.45(-0.37, 1.27)

0.128 (-0.078, 1.334)

Test for heterogeneity: Q=6.376 on 6 degrees of freedom (P=0.382) 
Test for overall effect: Z=1.215 (P=0.224)

Reciproc vs. OneShape

WaveOne vs. Mtwo

WaveOne vs. ProTaper Universal

WaveOne vs. ProTaper Universal

WaveOne vs. ProTaper Universal

Reciproc vs. ProTaper Universal

WaveOne vs. ProTaper Next

Mollashahi et al. (2017)

Krithikadatta et al. (2016)

Krithikadatta et al. (2016)

Nekoofar et al. (2015)

Shokraneh et al. (2016)

Topçuoğlu and Topçuoğlu et al. (2017)

Çiçek et al. (2017)

Total (95% CI)

Study Compatison Weight

-5 Favours rotary

SMD
I.V., Random, 95% CI

Favours reciprocating 50
SMD

TABLE 4. Risk of bias assessments

Author, year Random Allocation Blinding of Blinding of Incomplete Selective Other Overall
 sequence concealment participants outcome outcome reporting bias risk
 generation  and personnel assessment data   of bias

Neelakantan and Sharma 2015 (42) + + + + + + + +
Nekoofar et al.2015 (34) + + + + + + + +
Pasqualini et al. 2015 (41) + + + + + + + +
Kherlakian et al.2015 (17) + + + + + + + +
Relvas et al. 2015 (43) + + + + + + + +
Shokraneh et al. 2016 (37) + + + + + + + +
Krithikadatta et al. 2016 (35) + + + + + + + +
Jain et al.2016 (40) ? ? + + + + + ?
Zand et al. 2016 (33) + ? + + + + - ?
Çiçek et al. 2017 (38) + + + + + + + +
Topçuoğlu and Topçuoğlu. 2017 (44) + + + + + + + +
Comparin et al. 2017 (20) + ? + + + + + ?
Mollashahi et al.2017 (39) ? + + + + + + ?
Ganguly Saha et al. 2018 (30) + + + + ? + + ?
Hussein et al. 2018 (25) + + + - + + + -
Oliveira et al. 2019 (27) + + + + + + + +
Adiguzel et al. 2019 (29) + + + + + + + +
Eyuboglu and Özcan 2019 (19) + + + + + + - -
Kurnaz 2019 (28) + + + + + + + +

+, low risk of bias; ?, unclear risk of bias; -, high risk of bias
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erative pain outcomes at 12, 24, and 48 hours. Additionally, the 
total amount of pain medication intake did not differ between 
the two instrumentation motions.

The results of the meta-analysis regarding postoperative pain 
values were consistent with that of the included studies. No 
controversies were present in the 12-hour group. However, 

Figure 4. Forest plot showing postoperative pain. Standardised mean differences (SMD) of rotary versus reciprocating instruments at 48 hours
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there were some conflicting studies in the 24-hour (17, 28, 34, 
41) and 48-hour (28, 34, 41) groups where two studies report-
ed lower pain values for reciprocating motions (17, 41), while 
the others stated the opposite (28, 34). Root canal treatment 
is complex and consists of several procedural steps. Complica-
tions in any step may affect the treatment outcome. Individual 
procedural problems can compound to alter the treatment 
outcome. The studies reviewed in this meta-analysis have dif-
ferent methodologies and parameters such as, but not limited 
to, type and dosage of local anesthetic, injection technique, 
type and volume of irrigants used, preparation systems, and 
use of a single file or multiple files for instrumentation, inclu-
sion criteria, canal sizes, canal tapering, and obturation meth-
ods. Any one or combination of these can lead to differences 
between the results of this meta-analysis and other studies. 

Although the meta-analysis showed insignificant differences 
between the groups regarding postoperative pain incidenc-
es, a meta-regression analysis showed that the highly variable 
number of participants across the studies was a significant 
heterogeneous factor that contributed to the overall hetero-
geneity of the studies at 24 and 48 hours. Other factors, such as 
pretreatment symptoms and pulp vitality, did not significantly 
contribute to the overall heterogeneity. In other words, if the 
included studies had larger sample sizes, such as in the stud-
ies of Neelakantan et al. (41) and Kherlakian et al. (17), signifi-
cantly higher postoperative pain would have been observed 
in the rotary group. The pooled estimate of the meta-analysis 
was in favor of postoperative pain in the reciprocating group, 
although statistically insignificant, because of the cumulative 
effects of random errors caused by a high number of studies 
with small population sizes. Once again, this emphasizes the 
need for studies with larger sample sizes. 

Ultimately, the best clinical predictor of pain may be the an-
algesic intake. The meta-analysis showed that the two groups 

did not differ in the overall pain medication intake. Therefore, 
it seems that while differences between postoperative pain 
outcomes may reach statistical significance, it might not be 
clinically significant, considering the total postoperative anal-
gesic intake. 

Regarding methods across the studies, most of them used 
the visual analog, numerical rating, or verbal rating scale, all 
of which are both valid and reliable (45). The difference be-
tween the statistical and clinical outcomes may be related to 
pain measurement methods that are subjective across studies. 
Newly developed objective pain measures (heart rate variabil-
ity, functional magnetic resonance imaging, electroencepha-
lography, and electromyography) are also valid, reliable, and 
feasible (46). Future research should include these measures 
with conventional pain measurement scales for more compre-
hensive comparisons.

A meta-analysis of in vitro studies utilising different instru-
mentation systems found no significant difference between 
rotary and reciprocating motions regarding apical debris 
extrusion (11). It is hypothesized that several factors cause 
postoperative pain, with a high amount of extruded debris 
being one suggested etiology (3, 26). Additionally, it has 
been shown that the use of rotary instruments leads to great-
er accumulation of pro-inflammatory mediators in the peri-
apical region than reciprocating instruments. This is in line 
with the results of our meta-regression analysis (47). Instru-
mentation motion may not have been the only factor deter-
mining postoperative pain values. Hand instrumentation at 
the initial stages of treatment, among other variables, might 
have contributed to the amount of extruded debris, resulting 
in postoperative pain. However, we could not analyze hand 
preparation properties due to the lack of data regarding the 
motions, diverse morphology of root canals, and the differ-
ent glide path preparation sizes. 

Figure 5. Forest plot showing postoperative pain. Standardised mean differences (SMD) of total analgesic intake
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This systematic review also included three trials (19, 20, 35) on 
non-surgical root canal retreatment of which two were includ-
ed in the meta-analysis (20, 35). Although the two clinical tri-
als showed no significant differences regarding postoperative 
pain scores in different treatment groups, their results should 
be interpreted with caution because of the limited number of 
patients. The study which was not included in the meta-anal-
ysis reported lower pain values in the rotary group. However, 
use of Gates Glidden drills in this study might have affected 
the results. 

More effort should be made to control the number of variables 
and to utilize concise methodologies in clinical investigations. 
For example, when evaluating postoperative pain, combining 
instrumentation motions within one root canal or tooth, or 
measuring pain immediately post-treatment and not after-
wards, leads to an erroneous conclusion. These results have 
limited value when conducting a systematic review (48, 49).

As discussed earlier, some of the studies provided endodontic 
treatment in two sessions (26, 33). Since our study measured 
the pain outcome only after the first visit, the number of ses-
sions did not affect our results. No significant postoperative 
pain differences exist between single and multiple-visit root 
canal treatment (50). Data regarding sealer extrusion and oth-
er obturation mishaps affecting post-operative pain (51) were 
not provided in the studies reviewed. Therefore, these vari-
ables should be carefully considered when designing future 
studies. 

Even though we excluded four relevant studies from the me-
ta-analysis, our systematic review and meta-analysis included 
more studies comparing rotary and reciprocating groups than 
any previously published paper on this topic. Moreover, we are 
the first to explain, using statistical measures, why there are so 
many conflicting results reported in earlier published studies.

Although we acquired the included studies via a comprehen-
sive literature search and a reasonable population size was 
obtained, this study did not analyse file systems separately 
and did not include the self-adjusting file systems. Another 
shortcoming of this study is that we did not attempt to anal-
yse pain at longer time intervals. Future in vivo trials should 
apply different instrumentation motions to files with identical 
properties (52, 53). Well-controlled clinical studies with similar 
methodologies and large sample sizes are required to assess 
the relationship between endodontic instrumentation kine-
matics and postoperative pain.

CONCLUSION
This systematic review and meta-analysis did not find a dif-
ference in 12, 24, or 48-hour postoperative pain when recip-
rocating or rotary instrumentation was used for non-surgical 
root canal treatment. There was also no difference found in the 
amount of pain medication used by the patient.
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