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Introduction
Post endodontic pain is an uncomfortable, negative ex-
perience for the patient and may well affect the patient–
clinician relationship. Despite the largest recorded phar-
macological advances, postoperative pain after root canal 
treatment remains a major and common discomfort and 
unfortunately is highly unpredictable. It influences 2.5% 
to 60% of patients receiving endodontic therapy (1). Post-
operative pain increases between 6 and 12 h after proce-
dures. It arrives at a frequency of about 40% in 24 h and 
decreases to 11% one week after the treatment (2,3).

Postoperative pain after endodontic procedures is multi-
cause and emerges from inflammation due to the peri-
apical response to mechanical, chemical, and microbial 
extrusion to the periapical area during treatment (4). 
Various factors, such as gender, systemic health condition, 
the status of pulp and the periapical tissues, preoperative 
pain, apical patency, files for using preparation, the opera-
tor who performs the management, irrigation, irrigation 
activation, and obturation technique, may affect the post 
endodontic pain (5–8).

Purpose: This observational study aimed to evaluate post endodontic pain using Twisted File (TF), TF-
Adaptive (TFA), and TruNatomy (TRN) files after a single visit root canal treatment.

Methods: A total of 150 healthy patients with asymptomatic maxillary or mandibular molar teeth iden-
tified for root canal treatment were allocated into three groups according to the instrumentation tech-
nique used: Group 1 (TF), Group 2 (TFA), and Group 3 (TRN) file systems were used in a single visit. The 
pain level after 72 h was questioned using a visual analog scale. Scores were analyzed using the Chi-
square test with a significance value of p< 0.05.

Results: A significant difference was found between groups in terms of pain incidence (p = 0.048). In 
the pairwise comparison, there was no difference between Groups 1 and 2 (TF and TFA) (p = 0.547), and 
there was no difference between Groups 1 and 3 (TF and TRN) (p = 0.201). A significant difference was 
found between Group 2 (TFA) and Group 3 (TRN) in terms of pain incidence (p = 0.007).

Conclusion: All file systems used in the study caused post endodontic pain. When evaluating patients 
experiencing “no pain,” the incidence of symptoms was higher with the TRN systems.
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Twisted File (TF) (Sybron Endo, Orange, CA, USA) is 
a triangular, continuous rotational Ni-Ti file system with 
three unique design features: R-phase heat treatment, 
metal bending, and special surface conditioning. These 
properties have been proven to increase instrument frac-
ture resistance, provide greater flexibility, preserve the 
original canal center, and minimize canal transport (9).

An instrumentation motion called adaptive motion was in-
troduced by SybronEndo (Orange, CA, USA), which uses 
both rotation and reciprocation features that can adapt to 
canal shape and dimensions during movement. This sys-
tem aims to combine the advantages of both kinematics. 
According to the manufacturer, TFA motion uses a series 
of different angles that automatically change based on per-
ceived intracanal stress (600°/0° to 370°/50°), aimed at 
optimizing efficiency and preventing errors. It has been 
reported that this kinematic rotational motion significant-
ly increases the tool’s resistance to fracture, reduces the 
screwing effect, and reduces the debridement that may be 
extruded apically. This system has a special motion that 
automatically adapts to instrumentation stress (10).

TruNatomy (TRN) (Dentsply, Maillefer, Ballaigues, Swit-
zerland), a continuous rotational Ni–Ti file system, has 
a characteristic feature that is dependent on the sliding 
shaping ability, and the manufacturer has declared flexibil-
ity and fatigue-resistance due to its special off-center paral-
lelogram cross-section design with heat treatment. These 
files preserve the dentinal structure due to the regressive 
taper, geometry, and slenderized pattern (11,12).

This observational study aimed to evaluate the incidence 
of pain after single-visit treatment with TF, TF-Adaptive 
(TFA), and TRN file systems, which have various motion 
kinematics during instrumentation. The null hypothesis 
tested was that there is no difference between the inci-
dence of pain after treatment with different file systems.

Materials and Methods
This study design was approved by the local committee of 
ethics (protocol number: 2020/331). For the study, 150 
patients identified for primary root canal treatment were 
included and observed for postendodontic pain. The inclu-
sion criteria were permanent molar teeth (lower and upper) 
with asymptomatic irreversible pulpitis and no periapical 
lesion and patients between 20 and 50 years of age with no 
medical history. The exclusion criteria were previous root 
canal treatment for the related tooth, taking any medica-
tion in the last 12 h, pregnancy, complex anatomy (roots 
with more than 25° of curvature), any root resorptions, cal-
cifications, immature tooth structure, periodontal disease, 
presence of periapical lesions, preoperative pain, sensitivity 
to percussion, swelling, and a sinus tract.

Before initiating treatment, signed informed consent was 
obtained, and a list of information was collected from each 
patient regarding age, gender, tooth number, and location 
(Table 1). Patients were divided into three groups (TF, 
TFA, and TRN, n = 50) by a blind independent observer 
according to the root canal instrumentation technique. To 
eliminate operator-dependent effects, all treatment proce-
dures were performed by another endodontist experienced 
in all instrumentation techniques.

After isolation with a rubber dam, access cavity preparation 
was performed under local anesthesia. The working length 
was determined using an apex locator device (VDW Gold, 
VDW, Munich, Germany). The root canals were prepared 
according to the recommended instructions of manufac-
turers as follows:

– Group 1: Twisted File (Sybron Endo, Orange, CA, 
USA) was used at the working length using an end-
odontic motor (VDW Gold, VDW, Munich, Germa-
ny) at 500 rpm and 2 N cm with continuous rotation. 
The preparation of root canals was completed with TF 
(25/0.04).

– Group 2: Twisted File-Adaptive (Sybron Endo, Or-
ange, CA, USA) files were used at the working length 
with the adaptive motion on the Elements endodontic 
motor (Axis/SybronEndo, Coppell, TX, USA). The 
preparation of root canals was completed with an SM1 
(20/0.04) file. 

– Group 3: TruNatomyTM (Dentsply, Maillefer, Ballai-
gues, Switzerland) orifice modifier (#20, 0.08), glider 
(#17, 0.02), small (#20, 0.04) files used with an end-
odontic motor (VDW Gold, VDW, Munich, Germany) 
at 500 rpm and 1.5 N cm torque with continuous rota-
tion.

All root canals were irrigated with 5% NaOCl and 17% 
EDTA for smear layer removal and dried. For narrow ca-
nals, such as mesial (lower) and buccal (upper), the single 
cone technique was used. Palatal (upper) and distal (lower) 
ones were obturated using gutta-percha and a resin-based 
sealer with a cold lateral compaction method.

The questionnaire evaluation of postendodontic pain was 
performed 72 h after the first appointment by one liberated 
observer (13). The pain history after treatment was ques-
tioned using a 4-point visual analog scale (VAS), confirmed 
in earlier research (14):

– No pain

– Mild pain: noticeable but not irritating pain that need-
ed no analgesics

– Moderate pain: discomfort but tolerable pain

– Severe pain: difficult to endure
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The statistical analysis was conducted using SPSS 19.0 soft-
ware (SPSS, Inc., Chicago, IL, USA) and Statistical Soft-
ware (Statistical Software Version, Version 17.3.1. Minitab, 
Inc. USA). Descriptive statistics were obtained in terms of 
frequency and percentage. The Chi-squared test was used 
for binary comparison. The significance level was deter-
mined at a value of p< 0.05.

Results
When evaluating patients experiencing “no pain,” the in-
cidence of symptoms was higher with the TRN system. 
When evaluating patients experiencing “severe pain,” the 
incidence of symptoms was higher with the TFA file sys-
tem. The scores are presented in Table 2.

A significant difference was found between groups in terms 
of pain incidence (p = 0.048). In the pairwise comparison, 
there was no difference between Groups 1 and 2 (TF and 
TFA) (p = 0.547), and there was no difference between 
Groups 1 and 3 (TF and TRN) (p = 0.201). A significant 
difference was found between Group 2 (TFA) and Group 
3 (TRN) in terms of pain incidence (p = 0.007).

Discussion
This observational study aimed to evaluate post endodon-
tic pain after the preparation of multi-rooted teeth with 
TF, TFA, and TRN file systems using various kinematics 
during instrumentation. The result of this study was lim-

ited to showing the effect of kinematics and TF used with 
rotation and TFA used with adaptive combined motion 
showed similar results in terms of VAS pain scores. In ad-
dition, when evaluating patients experiencing no pain, TF 
and TRN systems using the same rotational kinematics 
presented significantly better results. Therefore, the null 
hypothesis was partially rejected. With consistency, Gam-
barini et al.,(13) Özdemir et al., (15) and Comparin et al. 
(16) reported that there is no clinical difference between 
reciprocation, adaptive, and rotary motion concerning 
post endodontic pain after endodontic treatment and re-
treatment. The possibility of apical extrusion is the nature 
of the root canal treatment, which is not only a solution 
but also debris, microorganisms, and medicaments. Ex-
truded material may cause inflammation of the periapical 
tissue, postoperative pain, and flare-up at various intensi-
ties (17). Although there is no consensus on the effect of 
kinematics on apical debris extrusion, file structure, cross 
section, surface properties, cutting angle, and conicity may 
affect the amount (18–21).

TruNatomy (Dentsply Sirona, Maillefer, Ballaigues, Swit-
zerland), a recently introduced heat-treated Ni–Ti file 
system using a rotary motion, has been developed with 
higher flexibility, allowing the file to be precurved when 
needed. This off-centered preparation system has a paral-
lelogram cross-section design that is 0.8 mm of Ni–Ti wire 
instead of 1.2 mm found in most other variable tapered 
instruments (22). Van der Vyver et al. (11) reported that 
TruNatomy instruments maintain their structural integrity 
via geometry, slim design, regressive tapers, and heat treat-
ment. To the best of our knowledge, no study evaluating 
the TRN system and other systems in terms of postopera-
tive pain has been reported in the literature. However, the 
extrusion of infected debris from the apex to the periapi-
cal area is one of the major reasons for discomfort and 
post endodontic pain. Recently, many studies on apical 
debris extrusion have shown that TRN causes less apical 
extrusion than many systems (23–26). Consistent with the 
previous results, the TRN system was found to cause less 
postoperative pain. This situation may be explained by the 
fact that this file system performs preparation more con-
veniently for the original anatomy, resulting in less debris 
and therefore less debris extrusion compared with other 
files used in this study.

An instrumentation motion called TF-Adaptive®, which 
combines continuous rotation and reciprocation, was in-
troduced to advance the benefits of reciprocation motion 
while diminishing the disadvantages and was developed to 
dispatch the debris coronally. This unique movement can 
automatically adapt to instrumentation stresses. Previous-
ly, the adaptive instrumentation technique was reported to 

Table 1. Demographic information of treated and observed patients

  Twisted Twisted TruNatomy
  File File-Adaptive (n = 50)
  (n = 50)  (n = 50) 

Gender
 Female 40% 45% 35%
 Male 60% 55% 65%
Age
 Mean 37.6 32.15 39.25
 Range 21–48 20–45 23–50
Localization
 Maxilla 24 27 25
 Mandibula 26 23 25

Table 2. Number of patients experiencing pain according to 
severity, mean pain scores according to the number of 
individuals, and standard deviations

File system Mean SD No Mild Moderate Severe
   pain

Twisted File (TF) 10.6 11.5   16 18 14 2
TF Adaptive (TFA) 12.3 16.3 11 17 18 4
TruNatomy (TRN) 5.2 9.7 26 15 9 –

SD: Standard deviation.
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reveal similar post-endodontic pain when compared with 
other instrumentation techniques (13, 27). Similarly, TF 
and TFA files caused similar post-endodontic pain from 
the point of view of both kinematics and the instruments.

Endodontic treatment can be conducted in single or 
multiple appointments. Many studies have indicated that 
single-visit root canal treatment is more acceptable and 
preferable by patients and clinicians (14,28,29). Its ben-
efits include less time consumption, reduction in the num-
ber of clinical processes, and no inter-appointment leakage 
problems due to temporary fillings. Recently introduced 
instrumentation techniques and instruments have in-
creased the rate of root canal treatment in a single visit by 
reducing the treatment time and visit (27,30). Besides, it 
was reported that the extrusion of the irrigant to the peri-
apical area was more prominent in the disruption of apical 
constriction (31). Moreover, Özdemir et al. (32) reported 
that exaggerating the number of appointments may af-
fect the probability of apical irrigation solution overflow. 
Therefore, the treatment in a single visit was preferred for 
the methodology design.

Conclusions
As a result, similar results between TF and TFA file systems 
in terms of post endodontic pain severity may indicate that 
the kinematic properties of the file systems do not play 
a decisive role. In addition, it can be concluded that the 
structural and metallurgical properties of the TRN file sys-
tem enable it to remove less dentin and create a more con-
servative shape, the result of which is the reduction of post 
endodontic pain. As there is a lack of evidence, further 
research is needed.
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