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Objectives: The aim of the present study was to compare the intensity of postoperative pain after using ProTaper Next and Neolix 
systems for instrumentation of root canals in necrotic teeth.
Methods: Fifty patients who fulfilled specific inclusion criteria were assigned to two groups according to the root canal instrumenta-
tion technique, Neolix or ProTaper Next. Root canal treatment was performed in single visit, and the severity of postoperative pain 
was assessed by the numerical rating scale (NRS) at 6, 12, 24 and 48 hours postoperatively.
Results: There was no statistically significant difference between the mean of NRS scores between the two groups at 6, 12, and 24 
hours postoperatively. However, after 48 hours, Neolix group showed statistically significantly lower mean pain score than Protaper 
Next group.
Conclusion: single visit root canal treatment of asymptomatic necrotic teeth using ProTaper Next or Neolix rotary systems is con-
sidered an acceptable procedure.

Introduction

Post-Operative pain can be identified as any degree of pain that 
starts after the initiation of endodontic therapy. While, flare-up is 
the initiation or continuation of pain and/or swelling after a root 
canal obturation that interfers with the patient’s quality of life as 
the patient needs an unscheduled dental visit [1].

Many factors affect the incidence and severity of postoperative 
pain, including: incidence of preoperative pain, working length de-
termination, instrumentation techniques and debris extrusion and 
number of treatment visits (single- or multiple-visit). However, 
other factors should be considered as prevalence factors for post-
operative pain include: patient’s demographic data (age, sex), tooth 
vitality, position in different arches, and tooth type.

Management of necrotic teeth has always presented additional 
challenge since, the presence of necrotic tissues and bacteria can be 
pushed into periapical tissues [2], thereby causing postoperative 
complications such as induction of inflammation and flare-up, and 
delay of periapical healing [3-5].

Currently, all the preparation techniques and instruments are 
accompanied with apical debris extrusion, even when the prepara-
tion is maintained short of the apical terminus. The variance lies in 
the ability of some techniques to extrude less debris than others 
[4,6,7].

Thus, the purpose of the present study is to compare the inci-
dence of postoperative pain after the use of rotary ProTaper Next 
to Neolix system in maxillary and mandibular anterior and premo-
lar teeth with necrotic pulps treated in single visit.

Participants and Methods

The trial design is a parallel, randomized, 1:1, participant-
blinded clinical trial. This trial design methodology conforms to 
the consolidated standard of reporting trials (CONSORT)state-
ment. This randomized clinical trial was approved by the institu-
tional review board of the Faculty of Oral and Dental medicine, 
Cairo University. Sample size calculation was performed using 
IBM® SPSS® SamplePower® Release 3.0.1, to identify the sample 
size for each group, using alpha (α) level of 0.05 (5%) and Beta 
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(β) level of 0.20 (20%) i.e. power = 80%, indicated that ideally a 
sample size of 25 in each group would be required. Fifty consented 
patients between the ages of 20 and 45 years who were referred to 
the Endodontic Department of the Faculty of Oral and Dental Medi-
cine, Cairo University. Patients were diagnosed with necrotic an-
terior and premolar teeth, without periapical pathosis and had no 
symptoms before treatment initiation was selected for the study. 
The diagnosis was confirmed clinically using electric pulp tester 
and radiographically.

The exclusion criteria were presence of systemic disease, con-
sumption of any type of medication before treatment, severe tooth 
malposition, history of trauma, pregnancy, severe malocclusion as-
sociated with a traumatic occlusion, lack of patient compliance and 
requiring endodontic retreatment. A pain diary was given to each 
participant to rate his/her pain level before endodontic treatment 
as preoperative reading on the numerical rating scale (NRS). Each 
tooth was anaesthetized by local anesthesia (1.8 ml Mepivacaine 
HCl 2% - Levonordefrin 1:20000) (Mepecaine-L Carpule, Alexan-
dria company for pharmaceuticals and chemical industries, Egypt).

Access cavity preparation was performed using round bur (Dia-
bur, Mani, Japan)and Endo-Z bur (DENTSPLY, Tulsa Dental, Maillfer, 
USA)then the tooth was isolated with a rubber dam.

The patency of the canals was established using hand K-files 
size #15 (Mani, Japan). Working length was then determined us-
ing an electronic apex locator (Root ZX, J. Morita USA, Irvine, CA) 
and confirmed with intraoral periapical radiograph to be 0.5-1 mm 
shorter than radiographic apex. Root canals were mechanically 
prepared in a crown-down approach using either the rotary ProTa-
per Next instruments(DENTSPLY, Tulsa Dental, Maillfer, TN, USA) 
or the Neolix instruments (Orikan, France) in an endodontic motor 
(Dentsply Maillefer, Ballaigues, Switzerland).

•	 Group 1: Protaper Next: As per manufacturer’s instruc-
tions; with preset torque (2.0 N. cm) and a constant speed 
of 300 rpm, starting with X1 file in a crown down move-
ment without pressure in the coronal two thirds of the 
estimated working length. the rest of the files sequence 
X2,X3 and X4 were introduced to the full working length.

•	 Group 2 Neolix: As per per manufacturer’s instructions; 
in a crown-down technique, with preset torque level (1.5 
N cm) and a constant speed of 300-500 rpm. Starting with 
Neoniti C1 (25/0.12)as an orfoce opener in the coronal 
third to a maximum depth of 3 mm using a gentle back 
and forth motion , the rest of the file sequence Neoniti A2: 
(40/0.04) in an in and out movement without pressure.

The rotary files were proceeded in the canal using EDTA gel  
(MD-Chelcream, META BIOMED CO,LTD, Korea). The canals were 
thoroughly irrigated with 2ml of 5.2% sodium hypochlorite ( Clo-
rex, 10th of Ramadan, Egypt) between every two successive instru-
ments using 30-gauge needle tips (NaviTip, Ultradent, South Jor-
dan, UT, USA) 2mm short from the working length. All of the root 
canals were finally irrigated with 3ml of 17% EDTA for 1 minute, 
followed by distilled water, then 5 ml of 2.6% NaOCl for 1 minute 
and 10 ml of distilled water as a final flush. After dryness with pa-
per points, root canals were obturated using the lateral compaction 
technique. Selection of master gutta-percha cone corresponded to 
the same size of the master apical file (MAF). Cone fitness radio-
graph was taken to ensure proper length and preparation of the 
root canals. A suitable size spreader was used to allow space for 
auxilliary guttapercha in the canal. All canals were sealed with a 
resin sealer (ADSEAL, META BIOMED Co., LTD., Chungbuuk, Korea). 
Excess gutta-percha was cut off. After obturation, a cotton pellet 
was placed in the pulp chamber and the access cavity was closed 
with a temporary filling(Cavit temporary filling 3M ESPE, Germa-
ny).

All patients received postoperative instructions; icase of moder-
ate or severe pain, patients were instructed to call the operator and 
were permitted to administer Cataflam “diclofenac potassium”(50 
mg). They were also, instructed to record the number of analgesic 
tablets taken. If there was still pain indicating a flare up (emergen-
cy), the patients were informed to contact the dentist and to come 
immediately to the clinic for an emergency intervention. 

Results

Demographic data, clinical and radiographic findings

There was no statistical significant difference regarding mean 
age values (P = 0.844), gender distribution (P = 0.255), arch type 
and the examined teeth (anterior/premolar) (P = 0.723,1.0) re-
spectively between the two groups.

There was no statistical significant difference regarding the 
number of roots, the number of root canals between the two groups 
Table 1.

Outcomes

 Primary outcome (Post-Operative pain):

Comparison of mean Numeric Rating Scale (NRS) scores be-
tween the two groups and within the same group at different fol-
low up periods:
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Comparison between the two groups showed no statistically 
significant difference at 6, 12 as well as 24 hours. After 48 hours, 
Neolix group showed statistically significantly lower mean pain 
score than Protaper Next group (P = 0.044).

The mean, standard deviation, results are shown in Table 2 and 
figure 1 and 2.

Neolix Protper Next P-Value
Age (Years) 0.893
Mean ± SD 37.1 ± 14 37.9 ± 11.1
Range 24 - 59 24 - 56
Gender [n (%)] 1.000
Female 6 (66.7%) 7 (70%)
Male 3 (33.3%) 3 (30%)
Arch type [n (%)] 0.021*
Maxillary 14 (56%) 6 (24%)
Mandibular 11 (44%) 19 (76%)
Tooth type [n (%)] 0.052
Maxillary anterior 10 (40%) 3 (12%)
Maxillary premolar 4 (16%) 3 (12%)
Mandibular anterior 6 (24%) 15 (60%)
Mandibular premolar 5 (20%) 4 (16%)

Table 1: Mean, standard deviation (SD), frequencies (n), 
percentages and P-value for comparison of demographic data 

between the two groups.

*: Significant at P ≤ 0.05

Time
Neolix Protaper Next P-Value (Between 

groups)Mean ± SD Median (Range) Mean ± SD Median (Range)
6 Hours 0.68 ± 1.07 A 0 (0 - 3) 1.92 ± 3.49 A 0 (0 - 8) 0.801
12 Hours 0.88 ± 2.01 A 0 (0 - 7) 1.84 ± 3.06 A 0 (0 - 8) 0.521
24 Hours 0.36 ± 0.86 AB 0 (0 - 3) 1.80 ± 2.99 A 0 (0 - 7) 0.270
48 Hours 0.08 ± 0.28 B 0 (0 - 1) 1.24 ± 2.11 B 0 (0 - 7) 0.044*
P-Value (Within group) 0.001* 0.004*

Figure 1: Bar chart representing mean pain (NRS) scores of the 
Neolix and Protaper Next groups.

Figure 2: Line chart representing changes in mean pain (NRS) 
scores within each group( Protaper Next and Neolix).

Table 2: Mean, standard deviation (SD) values and results of Mann-Whitney U tests for comparison  
between pain (NRS) scores of the two groups.

Changes by time in NRS scores

The incidence and intensity of pain over time for the two groups 
are shown in Table (6 - 9) and figs. (18, 19, 20 and 21). After 6 
hours: There was a statistically significant difference between the 
two groups. Neolix group showed lower prevalence of no pain, se-
vere pain and higher prevalence of mild pain than Protaper Next 
group (P<0.001).After 12 hours: There was no statistically sig-

nificant difference between the two groups (P = 0.057). After 24 
hours: There was a statistically significant difference between the 
two groups. Neolix group showed higher prevalence of no pain and 
mild pain than Protaper Next group. Protaper Next group showed 
higher prevalence of moderate and severe pain than Neolix group 
which showed no cases with moderate and severe pain (P = 0.002). 
After 48 hours: There was a statistically significant difference be-
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Figure 3: Bar chart representing pain incidence (percentage %) 
after 6 hours in the Neolix and Protaper Next groups.

tween the two groups. Neolix group showed higher prevalence of 
no pain and mild pain than Protaper Next group. Protaper Next 
group showed higher prevalence of moderate and severe pain than 
Neolix group which showed no cases with moderate and severe 
pain (P = 0.007).

Figure 4: Bar chart representing pain incidence (percentage %) 
after 12 hours for the Neolix and Protaper Next groups.

Figure 5: Bar chart representing pain incidence (percentage %) 
after 24 hours in the Neolix and Protaper Next groups.

Figure 6: Bar chart representing pain incidence (percentage %) 
after 48 hours in the Neolix and Protaper Next groups.

Discussion
The main objective of the root canal treatment is to achieve 

meticulous debridement and adequate shaping of the root canal 
system with no or minimal amount of pain. However, extrusion of 
debris into the peri-radicular region during endodontic treatment 
results in post-operative pain and flare-ups [8,9]. This extrusion 
may also cause serious systemic diseases, such as endocarditis, 
brain abscesses and sepsis, especially in medically-compromised 
patients [10,11].

The goal of this parallel design, randomized clinical trial was to 
compare the postoperative pain intensity after root canal prepa-
ration with rotary ProTaper Next and Neolix systems under con-
trolled clinical conditions. 

In this study, the root canal treatment was performed on ne-
crotic teeth since the vital teeth have a pulp stump that may act as a 
barrier to the extrusion of debris, but such resistance is not present 
in necrotized teeth [12,13].

In the current study, the baseline data regarding age, gender, 
tooth type, number of roots, root canals and presence or absence of 
periapical radiolucency did not affect postoperative pain outcome 
because the two groups were equally randomized as shown by the 
non-significant difference found in statistical analysis between 
these different variables. 

In the existing study, the root canal treatment was completed in 
a single visit, as, it was stated that there was no significant differ-
ences in the incidence of postoperative pain between the single and 
multiple-visit treatments [14-18].

The primary outcome in the present study was the post-oper-
ative pain. Assessment of the pain intensity was carried out using 
the NRS, as it is considered a quantitative, yet, a subjective method 
for scoring pain. The Numeric Rate Scale (NRS) ranks pain from 
zero to ten. These values were transferred to four intensity levels: 
none, mild, moderate and severe pain. 

Through the first 6, 12 and 24 hours postoperatively, there was 
no statistically significant difference between the Protaper Next 
and the Neolix groups. However, after 48 hours, the Neolix file 
showed a statistically significant less postoperative pain than the 
Protper Next files. This finding suggests that the use of Protaper 
Next system is associated with more debris extrusion than the 
Neolix system. It had been suggested that the post-operative pain 
experienced by patients is directly proportional to the amount of 
extruded bacteria and debris causing neuropeptides to be released 
from C-type nerve fibers present in the periodontal ligament (PDL) 
[19-22].

These results were in agreement with Capar., et al. [23] and 
Turker., et al. [24], who found that the Protaper next extruded more 
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debris than other rotary systems. Also, Shruti., et al. [25] showed 
that the use of Neolix file was associated with less debris extrusion 
compared to One Shape system.

The exact mechanism of the better performance of the Neolix 
group in relation to the Protaper Next could be attributed to the 
following factors: 

First; Since, the Neolix file is a single rotary system, it is as-
sumed that it extrudes less debris than multiple file system like 
Protaper Next. In agreement is Mittal., et al. [26] who concluded 
that apical bacterial extrusion was significantly greater in multi-
file compared to single-file rotary systems.

Second; Neolix file is a control memory file system(CM wire) 
with less cutting efficiency than that with Protaper Next shape 
memory file system (M wire) which results in less debris collected 
in the apical area with less possibility of debris extrusion during 
preparation [24,25,27].

Third; The Neolix file has less tendency for canal transportation 
due to its control memory behavior. This could be explained by the 
fact that the shape memory files as Protaper Next tend to return 
to its original posture (straight) regardless the shape of the canal 
causing undue removal of dentin of the apical area with much de-
bris extrusion [28].

Fourth; Although both the Neolix and Protaper Next files are 
similar in cross section geometery (non-homothetic rectangular) 
but they are different in the other design features (pitch length, 
helical angle, taper design). Those features may also be one of the 
critical reasons that can contribute to debris extrusion. This find-
ing is in agreement with Diemer., et al. [29] who compared the ef-
fect of pitch length and stated that the increasing variable pitch de-
creases the tendency to screw in and also reduces the helical angle 
which in turn reduces the apical extrusion, Also Koch., et al. [30] 
stated that files with constant helical angle allow debris to accumu-
late and varying the helical angle enhances removal of debris more 
efficiently. The Neolix Ni‑Ti file possesses a variable helical angle of 
28° to 16° from tip to rear reducing the screwing in effect.

Finally, the surface treatment of the two files may have an in-
direct influence on the debris extrusion. The Neolix file is surface 
treated by Electro Discharge Machining (EDM) increasing the flex-
ibility of the file [30]. The Protaper Next files cause more vibra-
tion during preparation that may have an adverse reaction on the 
periodontal ligament space which may cause postoperative pain. 
In agreement with Arslan., et al. [27] and Ashraf., et al. [28] who 
showed more number of dentinal cracks at apical foramen by Pro-
taper Next when compared to HyFlex (CM wire) at apical foramen. 

Conclusions
Within the limitations of this study, it can be concluded that: 

•	 Within 24 hours postoperative, single visit treatment of  
	 asymptomatic necrotic teeth using ProTaper Next or  
	 Neolix rotary systems is considered an acceptable  
	 procedure.

•	 Neolix rotary system showed superiority in terms of 
	 postoperative pain.
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