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Postoperative pain after root canal treatment is a com-
mon experience for patients.[1–3] The main causes of 

postoperative pain are mechanical, chemical, or microbial 
injuries to the periapical tissues that result in acute inflam-
mation.[4] A mechanical reason may be over-instrumenta-
tion; whereas, chemical factors include the extrusion of 
medications, filling materials, or irrigants.[5] Several factors 
have been identified to enlighten the occurence of postop-
erative pain during endodontic treatment.[1] These include 
intracanal medication,[6] apical extrusion of debris,[7] type 
of treatment (initial treatment or retreatment),[8] perira-

dicular diagnosis,[9] pulpal diagnosis,[2] presence of preop-
erative pain,[1] number of sessions[10] and host factors.[3] 
Additionally, nonsurgical retreatment has been suggested 
as an adjunct factor for posttreatment complications. The 
incidence of interappointment emergencies after root 
canal retreatment (RCR) was found to be higher than 
initial root canal treatment (IRCT).[3] Residual infection 
may cause exacerbation by imbalances in the host-bacteria 
relationship, via synergistic or additive microbial interac-
tions, if previous root canal filling is not removed properly. 
Demonstration of higher flare up incidance compared to 

Objective: The purpose of this study was to determine postoperative pain after root canal therapy per-
formed with hand files versus R-Endo rotary instruments.

Methods: Eighty single-rooted teeth were included in this study. Patients without preoperative pain 
were randomized by minimization program into two groups. The standardized protocol for all teeth in-
volved local anesthesia, isolation, access and irrigation with 2.5% NaOCl. Root canal fillings of the teeth 
in group 1 were removed by Headstroem files; and, in group 2 removal was performed via R-Endo rotary 
instruments. Both groups were medicated with calcium hydroxide and then closed with a temporary 
filling material. At 4, 8, 12, 24 hours and 2, 3, 4, 5, 6, 7 days, patients recorded postreatment pain levels. 
Data were statistically analyzed using the chi-squared and Fischer exact tests.

Results: There was a statiscal difference in postoperative pain incidance between the groups. Postop-
erative pain levels were significantly higher at 4th hour and 1st, 5th, 6th and 7th days in hand file group. 
There was no significant difference in the occurrence of flare-ups between the groups.

Conclusion: R-Endo rotary system was found to be effective in reducing postoperative pain in retreat-
ment cases.
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initial treatment during retreatment,[2,11] underlines the 
significance of seleciting a technique that minimizes post-
operaitve discomfort.[12]

One of the first rotary retreatment instruments, R-
Endo (Micro-Mega, Besançon, France) was specially de-
signed for the effective removal of root canal filling ma-
terials.[13] The R-Endo instruments which contains 5 files 
in total are triangular in cross-section, without any radial 
land, have three cutting edges and a non-cutting tip.[14]

Specific designs of rotary Ni-Ti files, canal preperation in 
a crown-down manner and slow rotary motion may de-
crease debris extrusion.[13] It is shown that canal prepera-
tion with rotary Ni-Ti files causes less debris material to 
be extruded apically.[15] These results are consistent with 
other researches stating engine-driven systems caused less 
apical extrusion of material than hand files.[13–15] Apically 
extruded material is an issue to be highlighted since it is 
associated with posttreatment pain and flare-ups,[16] espe-
cially in retreatment cases where the likehood of apically 
extruded material is high.[11] Therefore, it might be as-
sumed that minimizing the amount of apically extruded 
material should minimize postoperative reactions as well. 
The aim of this randomized clinical trial is to evaluate the 
level of postoperative pain after retreatment with hand 
files versus R-Endo rotary instrumentes. 

Materials and methods
Following the approval of the study by University of Is-
tanbul Review Board (protocol number 2009/1799), 
oral and written informed consent was obtained from 
all study participants. Patients were excluded from the 
study if one or more of the following conditions were ob-
served: having pain and/or acute apical abscesses,[1] cur-
rent use of antibiotics and/or analgesics,[6] complicated 
systemic disease,[7] having multiple teeth that required 
treatment to eliminate the possibility of pain referral,[8] 
being pregnant,[9] being under 18 years of age,[2] having 
broken instruments.[10] 

Eighty patients requiring retreatment on mature per-
manent maxillary and mandibular single-rooted teeth 
agreed to participate in the study. Patients were random-
ized according to the “minimization method”. Two 
randomization factors were considered: gender and jaw 
where the tooth was located. 

The status of the periapical tissues were evaluated ac-
cording to the periapical index (PAI) by digital periapical 
radiographs, which were taken with parallelling technique. 
The included teeth had PAI scores either 1 or 2 which in-
dicates normal and slighly altered periapical tissues respec-
tively.[17] Patients were asked to indicate their “pain level 
during the 6 hours before the appointment” on a Visual 

Analog Scale (VAS). Level 10, “extremely strong pain”, 
represented the strongest pain the participant had ever ex-
perienced. Level 0, “absolutely nothing”, represented no 
pain. Each patient mark was assigned a value between 0 
and 10 on the VAS. Patients recorded their preoperative 
pain level in the presence of the clinican to ensure that 
they understood the instructions. Relying on the criteria 
for inclusion of patients, they were expected to select the 
level 0.

Each patient was anesthetized with the same solution, 
40 mg articaine hydrochloride + 0.006 mg/mL epineph-
rine hydrochloride (Ultracaine DS; Aventis Pharma, Istan-
bul, Turkey). The standart procedure for each group at 
the first appointment included rubber dam isolation and 
creation of a sterile field of operation using 30% hydrogen 
peroxide and 10% iodine tincture following the removal 
of previous coronal restorations. All teeth had 2–3 mm of 
filling material removed from the cervical part of the canal 
using Endoflare (Micro-Mega, Besançon, France). Then, 
0.05 mL of Chloroform solvent was introduced into 
each canal to soften the gutta-percha. Two or three ad-
ditional drops of solvent were applied as required to reach 
the working length. All rotary instruments were used at a 
constant speed of 300 rpm and torque of 80 N cm2. Dur-
ing retreatment, the root canals were irrigated with 2.5% 
NaOCl. The working lengths were determined by apex 
locator (Root ZX; J.Morita, Tokyo, Japan) and periapi-
cal radiographs where working length was adjusted 1 mm 
shorter of the radiological apices.

Retreatment technique
Group 1 (Hand files group)

Hand instrumentation was performed with Hedstroem 
(Maillefer, SA CH-1338, Ballaigues, Switzerland) files 
(sizes 15–30) in a circumferential filing motion. A size 30 
H-type file was introduced into the root canal by using 
crown-down technique until reaching the working length 
with a size 15 H-file.

 

Group 2 (R-Endo group)

R-Endo instruments were used with Inget Control® 
handpiece (Micro-Mega, Besançon, France) and manip-
ulated in a gentle in-and-out motion according to the 
manufacturer’s instructions. The Re instrument (size 25, 
0.12 Taper) and R1 instrument (size 25, 0.08 Taper) 
were used in the coronal third portion of the canal. The 
R2 instrument (size 25, 0.06 Taper) was used to middle 
third of the canal. The R3 (size 25, 0.04 Taper) and Rs 
instruments (size 30, 0.04 Taper) were used to the full 
length of the canal.
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Retreatment was considered to be complete when 
gutta-percha removal stopped and no gutta-percha could 
be observed in the access opening. After then all teeth 
reshapped using Hero Shaper (Micro-Mega, Besançon, 
France) with an Inget Control® handpiece. Size 30, 0.06 
Taper instrument was used in the coronal and middle 
thirds of the canal. Size 30, 35, 40, 0.04 taper instruments 
were used respectively to the full length of the canal. 

At the end of instrumentation, the root canals were 
dried with paper points. Then, they were medicated with 
calcium hydroxide (MM paste, Micro-Mega,Besançon, 
France) paste for 7 days. Following the application of 
calcium hydroxide, the canal orifices were closed with a 
sterile dry cotton pellet and temporary restorative material 
with a minimum thickness of 3 mm (Cavit G; Espe Den-
tal, Seefeld, Germany).

Before the final appointment, all patients were advised 
not to take any analgesics. They were instructed to record 
their posttreatment pain on VAS at 4, 8, 12, 24 hours and 
2, 3, 4, 5, 6, 7 days. Within the first 72 hours of the ap-
pointment, If a patient had to refer to the clinic because 
of severe pain or swelling, it was considered a flare-up. 
After 7 days, the patients were instructed to return the 
questionnaire. Postoperative pain scores were statistically 
analyzed using the chi-square and Fischer exact tests. Sta-
tistical significance level was set at p<0.05.

Results
Patients’ demographics for hand instruments and R-Endo 

groups are shown in Table 1. The groups were similar 
with respect to gender, tooth type and periapical diagno-
sis. There was no significant difference between groups re-
garding patients’ demographics (p>0.05). In both groups, 
there was no significant difference in postoperative pain 
with respect to gender, tooth type and periapical diagno-
sis.

3 patients from hand files group (7.5%) and 1 patient 
from R-Endo group (2.5%) experienced flare-ups that 
required emergency visit within 72 hours after the initial 
retreatment. There was no significant difference between 
groups regarding the incidence of flare-ups (p>0.05).

The data demonstrated that the pain levels in the hand 
files group was significantly higher than the R-Endo group 
(p<0.05) (Fig. 1). The maximum postoperative pain val-
ues were recorded at the 12th hour for the hand file group; 
and, at the 8th hour for the R-Endo group.

After the 4th hour, the pain levels in the hand files 
group was significantly higher than the R-Endo group 
(p<0.05). When postoperative pain levels were compared 
between the groups after 8–12 hours, the difference was 
not statistically significant (p>0.05). After 1 day, the pain 
levels in the hand files group was significantly higher than 
the R-Endo group (p<0.05).

When postoperative pain levels were compared be-
tween the groups after 2, 3, 4 days, the difference was not 
statistically significant (p>0.05). When postoperative pain 
levels were compared between the groups after 5, 6, 7 

Table 1. Gender, tooth type and PAI score by retreatment type

Type of retreatment Sex M/F Tooth Type PAI score 

  Incisor Premolar 1–2 3–5

Hand files 28/12 27 13 27 13
R-Endo 28/12 27 13 28 12

Fig. 1. Frequency of patients reporting pain during the 7 days postoperative period in the hand file 
and R-Endo groups.
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days, the difference was found to be statistically significant 
(p<0.05). 

The postoperaitve pain completely ceased after the 5th 
day for R-Endo group. 

Discussion
This study aims to adress the difference in postoperative 
pain incidance during nonsurgical retreatment with hand 
files and R-Endo rotary instrumentes. The major finding 
of this present study indicated that hand files caused sig-
nificantly more postoperative pain than R-Endo rotary in-
struments during nonsurgical retreatment. 

It is well known that pain perception is a highly subjec-
tive and variable experience modulated by multiple physi-
cal and psychological factors. In addition, the measure-
ment of pain is fraught with hazards and opportunities for 
error.[18] Visual Analogue Scale (VAS) is selected which is 
considered to be a valid and reliable ratio scale for mea-
surement of pain. 

Extreme care was taken to rule out avoidable preop-
erative factors that might result in postoperative pain.[19] 
The study was limited to asymptomatic teeth, since pre-
operative pain is one of the most predictable indicators 
for postoperative pain.[3] Only single-rooted teeth were in-
cluded to minimize the risk of iatrogenic errors because of 
missed or complicated root canal anatomy. Furthermore, 
only patients without a contributing medical history who 
did not take analgesic medication recently were included 
so that no other pain source could interfere with pain re-
sulting from endodontic therapy. Patients with multiple 
problematic teeth that required treatment were excluded 
to eliminate the possibility of referred pain.

Apical debris extrusion is considered as an adjuvant 
factor for postoperative pain,[20] since the extruded ma-
terials such as microorganisms, dentin debris and and 
foreign substances may trigger an inflammatory reac-
tion in the periradicular area.[16] Prior investigations have 
revealed that removal of root canal filling material with 
hand files produces greater amout of apically extruded 
debris than rotary or reciprocating motion.[21–23] The 
extent of apically extruded debris during conventional 
instrumentation with hand files is associated with the 
pump-like behaviour of the file that pushes material out 
of the apical foramen while manually being used in an up 
and down manner.[24]

In a study in which the investigators have evaluated the 
debris extruded apically with ProTaper, D-RaCe, R-Endo 
rotary instruments and hand files during retreatment, the 
results have shown that rotary Ni-Ti instruments caused 
less apical debris extrusion compared to hand files.[25] A 

similar conclusion was reached by researchers who com-
pared the apical debris extrusion during retreatment using 
K3, R-Endo and Hedström files; stating the rotary NiTi 
systems produced less debris extrusion.[26] In an in vitro 
study which compared the amount of apically extruded 
material between resiprocationg single files and rotary 
file systems, researchers suggest that; although all systems 
lead to some amout of debris extrusion, full-sequence ro-
tary motion may be more effective for removal of debris 
out of the root canal orifice thus decreasing the extru-
sion form the apical foramen.[27] Eventhough these experi-
ments[21–23,25–27] suffer from the absence of a true repre-
sentation of vital tissues, this might be the reason for the 
lower posttreatment pain incidance after R-Endo rotary 
instruments. Since this present study is an in vivo study, 
the amount of debris extrusion cannot be assesed; howev-
er, it might be reasonable to make a connection between 
the increased posttreatment pain incidance and debris 
extrusion. Besides the multifactorial nature of the occur-
ance of postoperative pain, it might be concluded that the 
choice of instruments is one of the significant indicatives 
of postoperative pain.

In this clinical study, 3 patients from hand files group 
and 1 patient from R-Endo group experienced flare-ups 
within 72 hours after the initial retreatment, but the inci-
dence of flare-ups was not significantly different. Accord-
ing to the in vitro studies, debris extrusion from apical 
foramen is independently of the preparation technique 
and occurs inevitibly.[15,28,29] Torabinejad et al.,[3] reported 
that patients with pain or swelling before treatment were 
more prone to flare-ups than those with no preoperative 
complaints. This emphasizes the complexity of flare up 
mechanism. Flare up incidance was also found to be as-
sociated with multiple appointmets, retreatments, inicial 
pain before treatment, periapical radiolucencies and pre-
medication with analgesics or anti-inflammatory drugs.
[2] In this study, these variables were standardized among 
the subjects in order minimize the probabilty of a pos-
sible flare up initiated by another factor. However, due to 
the complicated machanism of flare ups, some variables 
are beyond the control of the clinician. These factors in-
fluencing the development of flare up include local ad-
aptation syndrome, changes in the pressure of periapical 
tissues, microorganisms, host factors and psychological 
factors.[5]

Conclusion
Although no significant difference was found regarding 
the incidence of flare-ups (p>0.05) between the groups; 
at the 4th hour, 1st, 5th, 6th and 7th days, the postoperative 
pain levels in the hand files group was significantly higher 
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than the R-Endo group (p<0.05). This study concluded 
that R-Endo instruments significantly decreased postop-
erative pain incidance after retreatment compared to hand 
files.
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