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ABSTRACT

Purpose: This study was conducted to assess and compare the effect of XP-en-
do Finisher on post-instrumentation pain after using either One Shape single-file ro-
tary system or ProTaper Universal multi-file rotary system in root canal preparation.  
Materials and Methods:  Forty-eight consented patients, with 52 single-rooted teeth 
requiring endodontic treatment were selected for this study based on inclusion/exclu-
sion criteria. Teeth were randomly assigned into two equal groups according to the 
NiTi rotary system used for root canal preparation, Group (I), One Shape rotary sys-
tem was used and Group (II), ProTaper Universal rotary system was used. Each group 
was further subdivided into two equal subgroups (A and B) according to whether XP-
endo Finisher was used in finishing the root canal preparation or not. Pain Intensity 
was measured using modified visual analogue scale at 6, 12, 24 and 72 hours after 
root canal instrumentation. Results: The patients’ highest mean pain scores occurred 
in the first 24 hours and significantly declined at the subsequent observation time of 72 
hours. ProTaper Universal groups showed the highest mean pain scores, while the low-
est mean pain scores were found in One Shape groups with no significant difference. 
The highest mean pain scores were found in XP-endo Finisher subgroups, while the 
lowest were found in No XP-endo Finisher subgroups with no significant difference.  
Conclusion: One Shape system produced less postoperative pain when used in con-
junction with XP-endo Finisher.

INTRODUCTION

Root canal chemomechanical debridement and hermetic seal with no 
discomfort to the patient are the main objectives of endodontic therapy. 
Unfortunately, postoperative pain is still an unwanted sensation that 
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frequently occur after root canal treatment. Multiple 
factors may predispose for such pain where periapi-
cal tissues’ injury takes place either chemically, me-
chanically and/or microbial, resulting consequently 
in acute inflammation (1-3).

The risk of flare-ups can be effectively mini-
mized by diligent root canal cleaning and shap-
ing(4). Several rotary systems, consist of 2 or more 
files, were launched to the market over the past few 
years for proper shaping of the root canals. Single-
file technique was recently introduced as well to 
decrease time consumption during preparation(5). 
However, debridement of the entire root canal sys-
tem is reported to be very difficult even with the 
introduction of these different instrumentation tech-
niques (6,7). So, finding other means to properly clean 
and shape all aspects of the root canals became 
mandatory. 

The new rotary nickel titanium (NiTi) file, XP-
endo Finisher, was introduced to treat root canals 
with highly complex morphologies and getting opti-
mal cleaning of the root canal especially in hard-to-
reach areas while preserving dentin (8,9). However, 
there is limited information available regarding 
endodontic treatment outcome after using this new 
file in conjunction with different rotary systems. 

Therefore, this study was conducted to assess and 
compare the effect of XP-endo Finisher on post-in-
strumentation level of pain after using either single-
file rotary system or multiple-file rotary system.

MATERIALS AND METHODS

A total of forty-eight consented patients, with 
52 anterior/premolar teeth requiring endodon-
tic treatment, were enrolled from the pool of pa-
tients in the Dental Hospital at Faculty of Oral 
and Dental Medicine, Nahda University in Beni 
Suef, Egypt. Medically free, 20 to 40 years old pa-
tients with asymptomatic, necrotic, single-rooted, 
single-canalled teeth showing radiographically vis-
ible periapical radiolucency ≤ 5 mm in diameter 
were participated in the study.

The fifty-two selected teeth were randomly as-
signed into two equal groups (I and II), (26 teeth 
each), according to the NiTi rotary system used in 
root canal instrumentation, Group I: One Shape 
(Micro-Mega, Besancon, France) rotary system was 
used, and Group II: ProTaper Universal (Dentsply, 
Maillefer, Tulsa Dental, USA) rotary system was 
used. Each group was further subdivided into two 
equal subgroups (A and B), (13 teeth each), accord-
ing to whether XP-endo Finisher (FKG Dentaire 
SA, La Chaux-de-Fonds, Switzerland) was used in 
finishing the root canal preparation or not (Fig. 1).

Figure(1) Grouping of Samples.

In the first visit, a preoperative baseline pain 
level reading was taken using modified visual ana-
logue scale (modified VAS). Then, each tooth was 
anesthetized by one carpule of 1.8 ml mepivacaine 
with vasoconstrictor for the purpose of rubber dam 
placement as well as to ensure the absence of dis-
comfort during the treatment.

After anesthesia, rubber dam was applied on 
the assigned tooth to obtain proper field isolation. 
Access cavity preparation was done using sterile 
round bur # 3 (Komet, GmbH &Co, Germany) and 
Endo-Z bur (Dentsply Maillefer, Tulsa Dental prod-
ucts, USA) then glide path was established. Working 
length was determined to be 0.5-1 mm shorter than 
radiographic apex using an electronic apex locator 
and confirmed with intraoral periapical radiograph. 
Root canals with initial files equivalent to K-file #25 
were the only included in the study.
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Root canals were mechanically prepared in a 
crown-down approach using either the One Shape 
rotary system or ProTaper Universal rotary sys-
tem mounted in 16:1 reduction handpiece powered 
by endodontic motor (SybronEndo motor, Sybron 
Dental Specialties, Glendora, CA, USA). In both 
techniques, the manufacturer’s instructions were 
strictly followed.

In Group I, coronal flaring was done using 
Endoflare file (Micro-Mega, Besancon, France) - 
in an endodontic motor at a rotational speed of 400 
rpm and torque 3 Ncm - to remove coronal restric-
tions and dentinal overhangs. Root canal prepa-
ration was done with the One Shape Apical 2 file 
(#37, 0.06 taper) in an endodontic motor at a ro-
tational speed of 400 rpm and torque 2.5 Ncm. In 
Group II, root canal preparation was carried out us-
ing ProTaper Universal rotary system’s files in an 
endodontic motor at a rotational speed of 300 rpm 
and torque adjusted for SX at 3-4 Ncm, S1 at 2-3 
Ncm, S2 at 1-1.5 Ncm, and F1 till F4 at 2-3 Ncm. 
The SX was used first for coronal flaring followed 
by S1 to the full working length. Then S2, F1till F4 
were used to the full working length. Each file was 
lubricated using EDTA gel (MD-ChelCream, Meta 
Biomed Inc., USA). 

All the canals were thoroughly irrigated during 
the whole preparation procedure with 2ml of 2.6% 

NaOCl (Clorox, Household Cleaning Products, 
Company of Egypt Ltd, Egypt) between every two 
successive instruments with the aid of a side-vented 
irrigation needle (Endo-Eze Irrigator Tip, Ultradent, 
South Jordan, UT, USA) placed passively into the 
canal without binding. After complete instrumen-
tation, each canal was irrigated with 1 ml of 17% 
EDTA solution (ENDO-Solution, CERKAMED, 
Medical Company, Poland) for 1 min to remove 
smear layer then canal was flushed again with 5 ml 
of 2.6% NaOCl for 1 min followed by 10 ml of dis-
tilled water (Egypt Otsuka Pharmaceutical compa-
ny, S.A.E., Egypt) which were used as a final flush 
for the root canals.

In subgroups A, XP-endo Finisher (#25/0 taper) 
was used before the final flush irrigation protocol. 
The XP-endo Finisher file was used according to the 
manufacturer’s instructions in an endodontic motor 
operated at 800 rpm speed and 1 Ncm torque. After 
filling the root canal with 2.6% NaOCl, the finisher 
was operated for 60 seconds using slow and gentle, 
7-8 mm, in-and-out movements (Fig. 2). Then, the 
canal was soaked with 1 ml of 17% EDTA solu-
tion for 1 min and flushed again with 5 ml of 2.6% 
NaOCl for 1 min followed by 10 ml of distilled 
water which were used as a final flush for the root 
canals.

Figure (2) XP-endo Finisher operated using slow in-and-out movements in lower central 
incisor.
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After the final irrigation protocol, root canals 
were dried with sterile paper points and access cav-
ity was temporarily sealed.

Modified VAS pain diary was given to each pa-
tient and post-instrumentation pain level was re-
corded at 6, 12, 24 and 72 hours after the first visit. 
Patients were advised to call the investigator if they 
felt any unpleasant sensation during the follow-up 
period and were instructed strictly not to take medi-
cations without telling the investigator. If the pa-
tients complained of moderate to severe pain, they 
were allowed to take Ibuprofen (400 mg). If there 
was still pain indicating a flare-up (emergency), the 
patients were informed to contact the dentist and 
came to the clinic for an emergency intervention.

After 3 days, the patient was given an appoint-
ment for obturation. In the second visit, the pain 
diary of the patient was checked for the marks to 
evaluate the intensity and frequency of pain. Then, 
each tooth was anesthetized by one carpule of local 
anesthetic solution for the purpose of rubber dam 
placement as well as to ensure the absence of dis-
comfort during the dental procedure. Rubber dam 
was placed followed by temporary restoration re-
moval and irrigation with 5 ml of 2.6% NaOCl for 1 
min and 10 ml of distilled water was done. The root 
canal was then dried using paper points and obtu-
rated by modified single cone technique.

The data were analyzed statistically using IBM® 
SPSS® Statistics Version 20 for Windows and the 
significance level was set at P ≤ 0.05.

RESULTS

In group (I) (One Shape), there were signifi-
cantly high mean pain scores at 6 hrs, that increased 
and peaked at 12 hrs, then decreased at 24 hrs, and 
significantly declined at 72 hrs. Also, in group (II) 
(ProTaper Universal), there were significantly high 
mean pain scores at 6 hrs, that increased and peaked 
at 12 hrs, then decreased at 24 hrs, and significantly 
declined at 72 hrs as shown in (Fig. 3).

In group (I) (One Shape), the XP-endo Finisher 
subgroup showed higher modified VAS mean pain 
scores than the no XP-endo Finisher subgroup with 
no statistically significant difference between both 
subgroups (p=0.486). Also, in group (II) (ProTaper 
Universal), the XP-endo Finisher subgroup showed 
higher modified VAS mean pain scores than the no 
XP-endo Finisher subgroup with no statistically sig-
nificant difference between them (p=0.366) (Fig. 4).

In subgroup (A) (XP-endo Finisher), the high-
est modified VAS mean pain scores were found in 
ProTaper Universal group, while the lowest mean 
scores were found in One Shape group but still 
with no statistically significant difference where 

Figure (3) Bar chart representing modified VAS scores at different follow-up periods between the 
tested groups.
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p=0.382. Also, in subgroup (B) (No XP-endo 
Finisher), ProTaper Universal group showed higher 
modified VAS mean pain scores than the One Shape 
group but with no statistically significant difference 
where p=0.429 (Fig. 4).

Figure (4) Bar chart representing pain intensity in One Shape 
and ProTaper Universal groups.

DISCUSSION

Root canal system chemomechanical prepara-
tion and three-dimensional sealing with no discom-
fort to the patient is the primary aim of perform-
ing endodontic treatment. However, untouched 
root canal surfaces reached a percentage of 35% or 
more regardless of the shaping technique used (10). 
So, instrumentation alone does not completely pre-
pare root canals for obturation, and disinfection is a 
crucial step to augment the instrumentation process 
and optimize root canal obturation (11).

XP-endo Finisher is an exceptional file that was 
designed to complete the preparation that has been 
attained with either rotary or reciprocating files, 
reaching spaces and canal wall aspects that were 
not shaped with the standard instrumentation tech-
niques. Being compatible with all root canal prepa-
ration systems, the finisher rotary instrument prom-
ises to complete the incomplete job of physically 
reaching all surfaces of the root canal system (12).

In the present study, post-instrumentation pain 
intensity was measured preoperatively as a base-
line record and postoperatively at 6-, 12-, 24- and 

72-hr intervals after the first visit. These follow-up 
periods were selected in conformance with studies 
which showed that postoperative pain is more likely 
to happen in the first 24 hours, then decreases after-
wards as time passes and reduces considerably to 
minimal levels (13-15).

Pain experience, being an intricate phenom-
enon, is influenced by different factors either physi-
cally, psychologically and/or environmentally. 
Accordingly, a fully comprehended and easily in-
terpreted pain evaluation method must be used to 
ensure proper pain assessment (16). Being considered 
as a valid, easy and reliable way of pain measure-
ment (17,18), the visual analogue scale (VAS) was used 
in this study. This method, being applied in a variety 
of practice settings, is reported to be more sensitive 
to small changes in pain, reproducible, independent 
of language, and easily understood (19-23).

The results of the present study revealed that 
the patients’ highest post-instrumentation pain 
scores were recorded during the first 24 hours. At 
the 6th hour interval and after the anesthesia effect 
subsided, there were significantly high post-instru-
mentation pain levels that increased and peaked at 
the 12th hour and declined gradually thereafter. This 
is in accordance with several studies (14,24-27) where 
high pain scores were recorded by the patients at 
the first 24 hours and then decreased considerably in 
the subsequent follow-up time points. This recorded 
pain might be attributed to the expression of pro-in-
flammatory mediators such as prostaglandins, leu-
kotrienes, serotonin, histamine and bradykinin (pain 
mediators) and neuropeptides such as substance P 
and calcitonin gene-related peptide from C-type 
nerve fibers present in the periodontal ligament 
following instrumentation of the root canal which 
initiate inflammatory responses during the first 24 
hours and recedes thereafter (28-31). 

In this study, the ProTaper Universal multi-file 
system showed slightly higher mean pain scores 
than the One Shape single-file system with no sta-
tistically significant difference. There is lack of  
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studies that compare the intensity of postopera-
tive pain when shaping the root canals with One 
Shape and ProTaper Universal. However, a signifi-
cantly higher postoperative pain was stated to hap-
pen for patients undergoing root canal preparation 
with ProTaper Universal files when compared to 
WaveOne single file (32). On the other hand, lower 
incidence and severity of post-instrumentation pain 
and postoperative pain were detected in patients 
treated with ProTaper Universal system in com-
parison to WaveOne system (33-35). Also, One Shape 
system resulted in a high intensity of postoperative 
pain after using it, which was not statistically sig-
nificant when compared to ProTaper Next multi-file 
system and statistically significant when compared 
to Revo-S multi-file system (36). The results of other 
studies revealed that there was no difference in post-
operative pain between the single-file and multi-file 
root canal instrumentation techniques evaluated in 
their researches (25,26).

In asymptomatic chronic periapical lesion, a 
state of balance is present between the host defense 
and the infected canal microbiota. If this balance is 
disrupted by the extrusion of infected debris, irri-
gants and/or microorganisms apically during che-
momechanical preparation, an acute inflammatory 
response will occur in order to regain the equilib-
rium, which in turn could result in postoperative 
pain and flare-ups (29). Forcing these irritants will 
elicit inflammation whose intensity depends on the 
quantity and the quality of the extruded debris, the 
more the amount of extruded debris, the more in-
tense the inflammatory response will be (37,38). It is 
strongly declared by many laboratory studies that 
apical extrusion of debris occurs with all instrumen-
tation techniques even if root canal preparation ends 
shorter than the apical foramen (39-41).

Regarding the use of XP-endo Finisher, it was 
noted that XP-endo Finisher resulted in more post-
instrumentation pain scores in both groups but 
without significant difference when compared to 
no XP-endo Finisher subgroups. The in-vivo use 
of XP-endo Finisher after One Shape and ProTaper 

Universal instrumentation techniques has not been 
well documented. However, it can be assumed that 
XP-endo Finisher kinematics may result in apical 
extrusion of debris during mechanical preparation. 
This was in agreement with a previous study that as-
sessed apical debris extrusion during the instrumen-
tation of oval canals with either ProTaper Next files 
together with XP-endo Finisher or the self-adjusting 
file system and found that there was more apical ex-
trusion of debris when XP-endo Finisher was used 
(42). Also, it was proved that XP-endo Finisher re-
sulted in apical extrusion of irrigant similar to that 
standard needle irrigation and significantly more 
than EndoVac irrigant activation technique (43).

CONCLUSION

Within the limits of the current study; pain re-
corded after using different instrumentation tech-
niques (with XP-endo Finisher or not) occurred 
only during the first 24 hours and completely disap-
peared afterwards. The One Shape system produced 
less postoperative pain when used in conjunction 
with XP-endo Finisher.
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