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Abstract

Background: This study evaluated postoperative pain (incidence, degree and
duration) after using Xp endoshaper and Oneshape in root canal treatment.
Methods: Thirty patients with irreversible pulpitis in a single canal premolar were
chosen randomly according to the inclusion and exclusion criteria. Patients were
divided equally into two groups; group A (n = 15) were treated with Xp
endoshaper whilst those in group B (n = 15) were treated using Oneshape both in
a single visit treatment. Rating of postoperative pain after treatment was recorded
using NRS which is a horizontal line of 11 marks and 10 intervals each takes
numbers from 0 to 10 where 0 = no pain, 1-3 =mild pain, 4-6 = moderate pain, 7-10
= severe pain after 6hrs, 12hrs, 24hrs, 48hrs.

Results: Within group A (Xp endoshaper) pain intensity showed significant
reduction from the preoperative state at all the time intervals 6, 12, 24 and 48hrs (p
< 0.001). Pain intensity showed no significant difference between the 24hrs and
48hrs interval (p = 0.063). Within group B (Oneshape) pain intensity showed
significant reduction from the preoperative state to all the time intervals 6, 12, 24
and 48hrs. (p <0.001). Pain intensity showed no significant difference between the
24hs and 48hrs interval (p = 0.004). Postoperative pain was lower using Xp
endoshaper file than Oneshape (p < 0.05)

Conclusion: XP endoshaper file showed lower postoperative pain level after 6hrs,
12hrs 24hrs 48hrs than Oneshape file, both files were found to be effective in

controlling postoperative pain.
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1. Introduction

During chemo-mechanical preparation of the root
canals, unfortunately some of the dentinal debris, pulp
tissue, micro-organisms and irrigants are transported
to the periradicular tissues which can create or
exacerbate an inflammatory response leading to pain
which ranges in incidence from 1.4%-16% according to
the literature??.

XP-endo Shaper has been introduced by FKG
Dentaire as single, MaxWire nickel-titanium alloy with
size 30/0.01 and activated within the root canal at body
temperature to reach a final size 30/0.04 canal
preparation. So far, there is no available information
regarding apical extrusion of dentinal debris and/or
bacteria using this instrument as well as no study
evaluating its intra-canal antibacterial effects?.

Oneshape system is a continuous rotary single-
file system made of conventional NiTi alloy with
variable cross-section along its active region. It has
variable pitch and variable helix angles along the
instrument. This file has tip size 25 and a 6% taper*>.

This clinical trial is to evaluate the post-
operative pain with single rotary file (XP endoshaper)
and single rotary file (Oneshape) in treating premolar
with acute irreversible pulpitis. There are many factors
that may lead to postoperative pain which are
demonstrated as acute periapical inflammation due to
chemical, mechanical, and/or microbial injury of
periapical tissue®”8. Over the past few years, single-file
nickel-titanium instrumentation systems have been
introduced for root canal preparation. Modifying and
improving instruments is to simplify the cleaning and
shaping stage and to reduce the number of used
instruments along with preserving the original shape

of the prepared root canals®°.
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FKG Dentaire manufacturers have introduced
XP-endo Shaper single file system in 2015. XP-endo
Shaper shapes the root canal by achieving an
asymmetric rotary movement, by taking on a
semicircular shape when it expands at a temperature of

35°C or higher'12,

OneShape file by Micro Méga were launched
into the market in 2011 as the first rotary single-file
endodontic system, One Shape system is a continuous
rotary single-file system made of conventional nickel-

titanium with a tip size 25/.06 taper*.

The aim of the study was to evaluate the
postoperative pain (incidence, degree and duration)
after using XP-endo shaper and one shape in root canal
treatment. The hyposthesis of the current study was
that there will be no significant difference between XP
endoshaper compared with Oneshape file post-

operative pain after single visit endodontic treatment.

2. Material & Methods:

Thirty patients with irreversible pulpitis in a single
canalled premolar were chosen randomly from the
outpatient clinic at dental school of the Modern
Sciences and Arts University under the rules described
by the ethical committee, Faculty of Dentistry, Modern
Science and Arts University (MSA).

Inclusion Criteria were healthy patients, age range
from 20 to 50 year, no medical problem (ASA class 1¥),
males and females, symptomatic irreversible pulpitis
in single canalled lower first, second and upper second
premolar teeth without apical lesion, teeth with mature
roots, restorable teeth, patients who can understand
numerical rating scale. Exclusion criteria were patients
with previous endodontic treatment, patients with

history of medicine intake including corticosteroids,




opioids, non-steroidal anti-inflammatory (NSAIDS)
drugs in the past 12 hrs. Pregnant females, complicated
anatomy, calcified, open apices or external and internal
resorption, patients with periodontal diseases,
swelling or abscess or any periapical lesion, Patients
having bruxism or clenching.

After selection of the Lower/upper premolar that fits
the inclusion criteria, patients were asked to rate their
pain level on numerical rating scale before the
anesthesia injection and the beginning of the
preparation to get the baseline record for the pain
preoperatively. The patient was handed two enclosed
envelopes and chose one in order to be allocated in one

of the treatment groups.

After the selection of the file group the patient
received an inferior alveolar nerve block injection for
lower premolars (1.8 ml mepivacaine hydrochloride
2% 1: 100,000 epinephrine), for upper premolars
patients received a buccal infiltration injection (1.8 ml
mepivacaine hydrochloride 2% 1: 100,000
epinephrine). After 15-minutes, access cavity was
performed, presence of blood from the canal confirmed
proper diagnosis of irreversible pulpitis. Isolation was
then performed, patency of the canal was checked with
K- file size 10 taper 0.02, extirpation of pulp with K- file
sizes 15 and 20 taper 0.02. An electronic apex locator
was used to determine working length, and then
working length was confirmed radiographically to be
adjusted 1mm shorter than the radiographic apex.
Irrigation was done using 2.5% sodium hypochlorite.
For group A Xp endoshaper (Table 1) was set at speed
1000 rpm and a torque 1 Ncm. Long gentle strokes were
used to progress down to working length, if working

length was not reached in five strokes, file was taken

out, then irrigation was applied, apical patency
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checked using K-file size 15 and this step was repeated
till WL was reached. After WL was reached, irrigation
was done, then 15 additional long gentle strokes were

done till WL to adequately shape the canal.

For group B Oneshape (Table 1) was used at a speed
400 rpm and a torque 2.5 Ncm, file was advanced down
to two thirds of the working length using an in-and-out
movement without pressure while performing an
upward circumferential filing movement in order to
pre-enlarge the canal. The file was withdrawn and
canal was irrigated and patency was checked. The
same procedure was repeated till 3mm away from WL,
then file was withdrawn and canal was irrigated and
patency was checked. Then the file was advanced to the
full working length performing the in-and-out
movement without pressure and then irrigation of the

canal was done.

X-ray was done to confirm proper adaptation
of master cone size 25 taper 4% for the Oneshape group

and size 30 taper 4% for the Xp endoshaper group.

Activation of irrigation was done using
manual agitation for one minute using master cone 1
mm shorter than the working length, the canals were
then dried with paper points size 25 for the Oneshape
Group and size 30 for the Xp endoshaper group.
Obturation was done with the selected master cone and
resin sealer, using modified lateral compaction
technique a spreader size 25 was selected to provide
auxiliary cones size 25 A cotton pellet was then soaked
in alcohol and used to clean the access cavity of the
tooth, access cavity was then sealed with composite
restoration. Postoperative x-ray was taken to record the

case.



Rating of postoperative pain after the treatment was
recorded by numerical rating scale (NRS) in a sheet
given to the patient to record the degree of pain after 6
hrs, 12 hrs, 24 hrs, 48 hrs together with recalling the
patient to check the record. No anti-inflammatory

drugs were prescribed.

Table 1: Materials used in this study were:

Product Manufacturer

XP endoshaper File FKG Dentaire

Oneshape File Micro Mega

Local anesthesia Mepecaine-L

Round bur (size:2) Mani Inc.,
Tochigikan, Japan

Endo Z bur Prima dental

Rubber dam sheets Sanctuary

K files (sizes:10, 15,20) Mani Inc,,
Tochigikan, Japan

Apex locater Morita Corporation,
Kyoto, Japan

Endo Motor E-connect S by
Eighteeth

Sodium hypochlorite Clorox

30 gauge Side vented | Medic

needle

PSP X ray film Fona

Paper points Metabiomed.  CO.,
LTD, Korea

Gutta Percha 4% taper | Metabiomed. CO,,

(size:25,30) LTD, Korea

Gutta Percha 2% taper | Metabiomed.  CO,,

(size:25) LTD, Korea

Adseal resin sealer Metabiomed. CoO,,
LTD, Korea

Spreader (size:25) Mani Inc.,
Tochigikan, Japan

Core build up composite | Charmcore-DentKist

3. Results

3.1 Changes in pain intensity with time within each

group as in table 10:

a. Within group A (Xp Endoshaper):
Pain intensity showed significant reduction from the
preoperative state at all time intervals 6, 12, 24 and

48hrs. (p < 0.001). A significant reduction of pain

Mohamed A. Tammam et al., 2023

intensity was found from the 6hrs interval to the 12hrs
(p = 0.009), 24hrs (p = 0.001) and 48hrs (p = 0.001). A
significant reduction of pain intensity was found from
the 12hrs interval to the 24hrs (p =0.017) and 48hrs (p =
0.01) intervals. Pain intensity showed no significant
difference between the 24hs and 48hrs interval (p =
0.063).

b. Within group B (Oneshape):

Pain intensity showed significant reduction from
the preoperative state at all time intervals 6, 12, 24 and
48hrs. (p < 0.001). A significant reduction of pain
intensity was found from the 6hrs interval to the 12hrs
(p = 0.002), 24hrs (p = 0.001) and 48hrs (p = 0.001). A
significant reduction of pain intensity was found from
the 12hrs interval to the 24hrs (p =0.015) and 48hrs (p =
0.001) intervals. Pain intensity showed no significant
difference between the 24hs and 48hrs interval (p =
0.004).

Table (10): results of Wilcoxon signed rank test for

comparison of change in pain intensity at different time
intervals within each group:

Group A Group B

(XPS) (0S)
Preoperative - 6

0.001* 0.001*
hours
Preoperative - 12

0.001* 0.001*
hours
Preoperative - 24

0.001* 0.001*
hours
Preoperative - 48

0.001* 0.001*
hours
6 hours - 12 hours 0.009* 0.002*
6 hours - 24 hours 0.001* 0.001*
6 hours - 48 hours 0.001* 0.001*
12 hours - 24 hours 0.017* 0.015*
12 hours - 48 hours 0.01* 0.001*
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24 hours - 48 hours 0.063 0.004* There was no significant difference in tooth type
*Significant at p<0.05 distribution between the two groups. (p = 0.475) as
in Table (4)

3.2 Comparison between the two groups:

1 A Table (4): frequencies, percentages and the results of chi
. Age:
square test for comparison of tooth type distribution
Group A (Xp endoshaper) showed significantly

between the two groups:
higher mean age value than group B (Oneshape).

(p <0.001) as in Table (2) Group A Group B
(XPS) (0S)

Table (2): Descriptive statistics and the results of independent

t test for comparison of age between the two groups: Frequency % Frequency % P-
Value
Group A Group B p - —
(XPS) (0S) Value 1st 2 13.3% 1 6.7%
Mean 35.00 23.00 pIemielay
U
SD 6.72 447 <0.001* ppet
2nd 1 6.7% 0 0.0% 0.475
Median 35.00 23.00
premolar
Min 23.00 16.00 lower
Max 48.00 30.00 2nd 12 80.0% 14 93.3%
*Significant at p<0.05. premolar
2. Gender distribution: 4. Preoperative pain:

There was no significant difference in gender

There was no significant difference in preoperative
distribution between the two groups. (p = 0.143) as

pain between the two groups. (p=0.512) as in Table

in Table (3)
()
Table (3): frequencies, percentages and the results of chi Table (5): Descriptive statistics and the results of Mann-
square test for comparison of gender distribution between Whitney U test for comparison of preoperative pain
the two groups: between the two groups:
Sy Group A GroupB P -
Group B P P
A
e Mean — 6.87 7.20
P-
Frequency % Frequency % SD 1.13 0.68 0.512
Value
Medi 7.00 7.00
M 6 40.0% 10 66.7% 0.143 et
Min 4.00 6.00
F 9 60.0% 5 33.3%
Max 8.00 8.00
3. Tooth type distribution: 5. Postoperative pain after 6 hours:




Group A (XP endoshaper) showed significantly
lower postoperative pain level after 6 hours than

group B (Oneshape). (p = 0.003) as in Table (6)

Table (6): Descriptive statistics and the results of
Mann-Whitney U test for comparison of

postoperative pain after 6 hours between the two

groups:
Group A Group B P -
(XPS) (0S) Value
Mean 3.40 4.87
SD 1.99 0.83 0.003*
Median 3.00 5.00
Min 0.00 3.00
Max 8.00 6.00
*Significant at p<0.05.

Postoperative pain after 12 hours:
Group A (Xp endoshaper) showed significantly
lower postoperative pain level after 12 hours than

group B (Oneshape). (p <0.001) as in Table (7)

Table (7): Descriptive statistics and the results of Mann-
Whitney U test for comparison of postoperative pain

after 12 hours between the two groups:

GroupA GroupB P -

(XPS) (0S) Value
Mean 1.27 3.67
SD 1.33 0.90 0.000
Median 1.00 3.00
Min 0.00 3.00
Max 3.00 6.00
*Significant at p<0.05.

7. Postoperative pain after 24 hours:

Group A (Xp endoshaper) showed significantly
lower postoperative pain level after 24 hours than

group B (Oneshape). (p < 0.001) as in Table (8)
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Table (8): Descriptive statistics and the results of Mann-
Whitney U test for comparison of postoperative pain

after 24 hours between the two groups:

Group A Group B p -

(XPS) (0S) Value
Mean 0.40 247
SD 0.74 1.19 <0.001*
Median 0.00 3.00
Min 0.00 0.00
Max 2.00 4.00
*Significant at p<0.05.

8. DPostoperative pain after 48 hours:

Group A (Xp endoshaper) showed significantly
lower postoperative pain level after 48 hours than

group B (Oneshape). (p <0.001) as in Table (9)

Table (9): Descriptive statistics and the results of Mann-
Whitney U test for comparison of postoperative pain

after 48 hours between the two groups:

Group A Group B p -

(XPS) (0S) Value
Mean 0.40 2.47
SD 0.74 1.19 <0.001*
Median 0.00 3.00
Min 0.00 0.00
Max 2.00 4.00
*Significant at p<0.05.

4. Discussion

Postoperative pain is a common finding after root
canal treatment that has been attributed to many
factors, one of the factors that is considered to have
an effect on postoperative pain occurrence is the file
being used to shape the canal. This study evaluated
postoperative pain (incidence, degree and duration)

after using two different file systems XP endoshaper




and Oneshape in root canal treatment. The null
hyposthesis was rejected as XP endoshaper file
showed lower postoperative pain level after 6hrs,

12hrs 24hrs 48hrs than Oneshape file.

Alamassi et al.¢ studied postoperative pain
and stated that it is complicated and unclear in
regards to incidence and varies from study to another.
The probable causes that lead to this complication are
chemical, mechanical or microbial injury to the
periradicular tissues. The most commonly stated
causes are instrumentation beyond the apical foramen
and apical extrusion of infected debris which causes
an acute immune response in the periapical area. The
reported incidence of this phenomenon varied from
1.7 to 70. Bassam et al.,'® stated that any of the
procedural steps could be the cause or even all of
them as this phenomenon is multifactorial. In this

study the instrumentation factor was the one tackled.

Premolars were chosen to be the teeth of choice
in this study as they mostly have single straight canals
with low variations to keep the tooth variant static as

much as possible.

Pain perception is a highly subjective and
variable experience which is affected by multiple
physical and psychological factors. It is difficult to
objectively measure a patient’s level of discomfort as
data for this variable depend on subjective information
provided by the patients themselves and are subject to
error’. NRS was chosen for this study as stated by
Jensen et al,'* it is simple for the patient to use and
reliable for the operator to compare results. The
Numerical Pain Rating Scale (NPRS) is used to rate

participant’s pain on an eleven-point numerical scale.
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The scale is composed of 0 (no pain at all) to 10 (worst

imaginable pain).

Sodium hypochlorite is the most used irrigant
in endodontics due to its antimicrobial activity and
ability to dissolve tissue. It was used at a concentration
of 2.5% in this study. The 2.5% sodium hypochlorite
rinsing solution is considered the first choice for use in
root canal systems, because it promotes complete
removal of pulp debris and cleans areas that are
difficult to reach with instruments giving the same
effect as 5.25%15, it was found to have no effect on
postoperative pain'®. Sodium hypochlorite 2.5% was
used rather than 5.25% as the lower the concentration,
the lower the chlorine loss, so it is naturally more
stable’”. Currently, there is no consensus on the
concentration of NaOCl that should be used for root
canal irrigation, but there appears to be a tendency
towards using higher concentrations for more effective
disinfection and soft tissue, but not overly high as high

concentrations increase chances of root fracture!s.

Single visit treatment was done rather than
multiple visits in this study firstly because the cases or
subjects being tested are with irreversible pulpitis
which does not require the need of intracanal
medicaments or severe precautions to eliminate
bacteria or bacterial toxins!®. Riaz et al., 20 stated that
single-visit treatment has many advantages such as
saving time, saves cost, better patient acceptance and
less stress induction for anxious patients. Therefore

single visit treatment has become a better option.

In the current study postoperative pain was measured

for the first 48hrs as it is adequate for postoperative



pain evaluation since prevalence and severity of

postoperative pain decrease within two days®#?2!.

Xp endoshaper single file system was chosen in this
study as it is a recent single file system that has low
incidence and intensity for postoperative pain, with
unique characteristics and features that allow this file
to be superior to other files in the way it shapes the

canal safely for the clinician and the patient!!.

Oneshape file system file (Micro Mega,
Besancon, France) was chosen in this study as it is one
of few rotary single file instruments used by many
clinicians, for quick and safe root canal preparation*?.
Many studies used Oneshape in comparison to
different file systems regarding postoperative pain and
the results varied some proved that it caused more

postoperative pain and others stated the contrary?21.2,

Age has no effect on postoperative pain as
discussed by many studies. Shabbir et al.,?* found that
there was no difference in postoperative endodontic
pain intensity between different age groups. Gomes et
al.,?® also found that age wasn't a significant
postoperative pain predictor. In the current study age
in Xp endoshaper group showed significantly higher

mean age value than Oneshape group.

Regarding gender there is no agreement in the
literature about its role on postoperative pain incidence
following endodontic treatment, with certain
observations concluding that gender has no influence,
the subjective component of the pain experience is
probably the reason why gender varies among the
different studies®. It is controversial between many
studies that tested the influence of gender on
postoperative pain as there were always variations

some proved that males had significantly higher pain
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scores compared to females®, others referred to
females having higher postoperative pain levels?”. In
the current study there was no significant difference

between the two groups in regards to gender.

The tooth, curve and number of root canals,
have not proved to have noteworthy contrasts in the
flare-up rates as found by Alshehri et al?®. There is no
significant correlation between the tooth type and the
incidence of postoperative pain after endodontic
treatment?3. Yadav et al.’> found that there was no
significant difference in the incidence of pain based on
maxillary or mandibular teeth. It could be said that the
influence of patient age, gender or tooth/arch group on
flare-up occurrence to be of no significance®. In the
current study there was no significant difference in

tooth type distribution between the two groups.

There is a strong correlation found between
preoperative pain and the incidence of postoperative
pain?, and the presence and severity of preoperative
pain has a strong effect on the development of pain
after endodontic intervention®. Patients with increased
preoperative pain have a higher risk of experiencing
postoperative pain?. The core endodontic literature
agreed that endodontic treatment significantly reduces
preoperative pain proving that the approach used is
effective in treating pain®. Preoperative pain was high
for both groups with no significant difference between
the groups, both groups were comparable from the
starting point to prevent preoperative pain being an
unknown variable as in the current study the mean for
the Xp endo shaper dropped from 6.87 preoperatively
to 0.4 within the first 24hrs and for Oneshape the mean
was 7.2 preoperatively and dropped to 2.47 within the
first 24hrs, Pak et al.,® stated that preoperative root
canal pain prevalence started high and dropped

moderately within 24hrs and considerably to minimal




levels within seven days, which is in agreement with

the results of this study.

In the current study Xp endoshaper resulted in
less postoperative pain than the Oneshape file. Some
studies' 1232 stated that XP endoshaper caused less
postoperative pain when compared to other files,
which is in agreement with the results of this study.
Other studyproved that Xp endoshaper caused higher
postoperative pain intensity, Elsadat et al.,? found that
Xp endoshaper had no statistically significant
difference in pain scores when compared to another file
except at 48hrs where Xp endoshaper resulted in
higher postoperative pain, this is in disagreement with
the results of the current study which could be due to
the difference in selection of the tooth or the use of

higher sodium hypochlorite concentration.

Neelakantan et al.,2! and Jain et al.,3¢ found that
Oneshape caused higher postoperative pain intensity
which is in agreement with the results of this study.
Other studies proved that Oneshape file can result in
significantly lower postoperative pain levels, Eyuboglu
et al.,® found that Oneshape caused significantly lower
post endodontic pain which is in disagreement with
the results of this study and could be due to using the
file for retreatment of a previously treated tooth. Anous
et al.” found that Oneshape file in the first 24hrs had
lower pain scores, this is in disagreement with the
study results and could be because Oneshape file was
compared to a file with higher taper (8%) and another
multiple file system which took a longer preparation

time which could affect postoperative pain.

In the current study there was a significant
reduction of pain intensity within the Xp endoshaper

group and Oneshape group from 6hrs up to 24hrs then
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from 24hrs to 48hrs there was no significant difference.
Postoperative pain intensity showed a steady decrease
over time in postoperative pain prevalence’. Severe
postoperative pain was usually reduced to tolerable
levels within 3 days® this agrees with the results of this
study. Mean pain intensity in the Xp endoshaper group
dropped to more than half from 6hrs interval (3.40) to
12hrs (1.27) and at 24hrs (0.4) it was at very mild level
then remained constant to 48hrs (0.4). The mean pain
intensity in the Oneshape group showed a steady
decrease but slow which was (4.87) at 6hrs then
reached almost half after 24hrs (2.47) then remained

constant to 48hrs (2.47).

There was a difference in the apical size
preparation by both files as Xp endoshaper reaches an
apical size 30 while Oneshape reaches size 25, no clear
evidence was available in the literature regarding the
influence of apical size enlargement and postoperative
pain, however Bamini et al.,?¢ found in their study that
larger preparations may influence postoperative pain
incidence or duration. Adiguzel et al.,'? reported that
differences in sizes might affect the results of the study
by causing different amounts of debris extrusion. Xp
endoshaper has a taper of 4% and Oneshape has a taper
of 6% which might have affected the results of the
study. Several studies found that higher taper caused
more aggressive cutting which led to larger amounts of
debris extrusion which could result in higher
postoperative pain levels 22%. It was proved by
Savadkouhi et al., % that Xp endoshaper rotary system
resulted in less debris extrusion than Oneshape system.
Hazar et al.,% also found that debris extrusion was less
when Xp endoshaper file was compared with files with

higher taper.



5. Conclusion

Within the limitation of this study the following could

be concluded:

Group A (XP endoshaper) showed
significantly lower postoperative pain level
after 6hrs (p = 0.003), 12hrs (p < 0.001) 24hrs (p
< 0.001) 48hrs (p < 0.001) than group B
(Oneshape).

Pain intensity in both groups showed a
significant reduction from preoperative state
at all-time intervals and a significant reduction
of postoperative pain from 6hrs up to 24hrs
then from 24hrs to 48hrs there was no
significant difference but was slower in group
B (Oneshape).

Both systems were found to be effective in
controlling postoperative pain. However, Xp
endoshaper file system had less pain as
compared to Oneshape system.

Postoperative pain decreases to mild levels

within 48hrs.

Clinical relevance

The results may help in reducing the
postoperative pain after endodontic
treatment.

Recommendation:

Clinical trials with larger sample size
could be used to confirm findings

Further clinical trials are needed to
compare the postoperative pain in vital
non-vital teeth,

against single-rooted

versus multi-rooted teeth,
incorporating all variables like age,
reduction,

sex, occlusal presence  of
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radiolucency, irrigation protocol and
duration of time spent on root canal

instrumentation.
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