
Vol.:(0123456789)1 3

Odontology 
https://doi.org/10.1007/s10266-020-00553-5

ORIGINAL ARTICLE

Postoperative pain after different irrigation activation techniques: 
a randomized, clinical trial

Mustafa Gündoğar1 · Güzide Pelin Sezgin2 · Sema Sönmez Kaplan2 · Hande Özyürek3 · Gülşah Uslu4  · 
Taha Özyürek5

Received: 24 April 2020 / Accepted: 3 September 2020 
© The Society of The Nippon Dental University 2020

Abstract
The aim of this study was to assess the effectiveness of irrigation activation techniques on postoperative pain (PP) in man-
dibular premolar teeth with irreversible pulpitis after single-visit endodontic treatment. A total of 160 patients with symp-
tomatic irreversible pulpitis were included in this prospective randomized clinical study. Four different activation methods 
were used in mandibular premolar teeth. In group 1, teeth were irrigated with side-port endodontic needles (NI) without 
any agitation; in groups 2 and 3, sonic activation was performed using EDDY and EndoActivator (EA), respectively; and in 
group 4, passive ultrasonic irrigation (PUI) was used. Patients’ analgesic intake—as well as pain intensity during and after 
treatment—were recorded at 8, 24, 48 h and 7 days. The data relating to age, sex and analgesic intake was evaluated using 
the Chi-square test and the preoperative pain and PP intensity at different time intervals was evaluated with the Kruskal–
Wallis test at a 5% significance level. Highest PP was recorded at 8 h, pain intensity decreased in all groups by the time. 
Pain in the NI group was found higher than that of EDDY group at 24 h (P < 0.05). EA and PUI had caused mild pain and 
had similar pain scores at 24 h. (P > 0.05). No statistically difference was found among the groups with regard to analgesic 
intake (P > 0.05). Although there were slight differences in PP levels between the groups at 24 h, pain levels decreased in all 
groups after 24 h. Activation of the irrigation solution did not make any difference in terms of PP after 24 h.
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Introduction

Postoperative pain (PP) is defined as the displeasing condi-
tion frequently experienced after root canal treatments, and 
its occurrence was noted to vary between 3 and 58% [1]. 
This severe pain is observed in up to 12% of the patients 
within 24–48 h after the endodontic treatment procedure 

[2]. Many mechanical, chemical and/or microbial factors 
related to the endodontic treatment have been identified as 
possible causes of PP. The irrigation process plays a key 
role in cleaning while eliminating microorganisms and their 
remains in the difficult areas of the root canal system that the 
canal instruments cannot reach during the preparation [3]. 
The solutions used in irrigation may irritate the periradicular 
tissues and cause PP [4].

The efficiency of irrigation solutions relates to the con-
tact with all the root canal walls. However, because of the 
complex root canal anatomy, this effect may not be achieved 
using the conventionally accepted syringe-needle, or NI, irri-
gation method [5]. Many irrigation activation methods have 
been recommended for increasing the irrigation’s efficiency 
within the root canal system. These methods include the 
activation of the solution using gutta-percha cones, canal 
brushes, laser systems, negative pressure and sonic/ultra-
sonic devices [6].

PUI refers to the activation method where the solution’s 
efficiency is enhanced by the activation of an ultrasonic tip 
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placed within the canal at the working length [7]. With its 
acoustic streaming and cavitation effects, the PUI method 
was reported to clean more debris from the canal and isth-
muses when compared to NI [8].

EDDY (VDW, Munich, Germany) is a sonic energy 
irrigation-activation device that utilizes a flexible 25, 0.04 
polyamide tip. EDDY is powered at a high frequency, up 
to 6000 Hz, by an air scaler. With its 3D movement, the 
instrument is reported to provide two physical effects—the 
cavitation and acoustic streaming—as well as the cleaning 
efficiency of PUI [9].

EA (Dentsply Sirona, Ballaigues, Switzerland), another 
sonic irrigation activation device, uses sonic energy and 
consists of a handpiece and three different sized (15, 0.02, 
25, 0.04 and 35, 0.04.) flexible polymer tips. EA activates 
the solution by generating energy between 33 and 167 Hz 
[9, 10].

Symptomatic irreversible pulpitis is the most common 
pulpal pathology that requires urgent treatment with spon-
taneous pain and it has been reported that PP may be associ-
ated with preoperative pain (83%) as compared to asymp-
tomatic teeth (16%) [11]. In the current available literature, 
there is no study examining the effect of the EDDY sonic 
activation device on PP intensity in teeth with symptomatic 
irreversible pulpitis. For this reason, the goal for the cur-
rent study was to compare the PP intensity after using NI, 
PUI, EDDY and EA methods in mandibular premolar teeth 
diagnosed with symptomatic irreversible pulpitis. The null 
hypothesis of this study is that there would be no signifi-
cant difference among these irrigation activation methods 
in terms of the PP intensity.

Materials and methods

Determination of sample size

Based on the obtained from a previous study [12], a power 
calculation was performed using a statistical test (G*Power 
3.1 software; Heinrich Heine University, Dusseldorf, Ger-
many) to calculate minimum sample size for each group. 
The calculation indicated that the sample size should be a 
minimum of 32, following these input conditions: effect size 
as 0.768, power as 0.9, and P < 0.05. Finally, 40 patient per 
group fitting the inclusion criteria were recruited to compen-
sate the participants’ dropouts during the follow-up period.

Eligibility criteria

In this study, Consolidated Standards of Reporting Trials 
guidelines were followed (Fig. 1). After ethical committee 
approval (2015-KAEK-43-18-13), a total of 160 healthy 
patients were selected from the volunteers with the inclusion 

criteria. For individual diagnoses, clinical and radiographic 
examinations were performed.

Inclusion criterias were:

1. Healthy patients ranging between 18 and 65 years in age
2. Patients that experienced moderate-to-severe pain 

(4–10)—represented on a visual analogue scale (VAS)
3. Mandibular premolar teeth were diagnosed with symp-

tomatic irreversible pulpitis

Exclusion criterias were:

1. Patients who were pregnant or lactating
2. Patients were using medication such as analgesics or any 

kind of anti-inflammatory drugs
3. Patients were allergic to articaine or non-steroidal anti-

inflammatory drugs (NSAID)
4. Teeth with calcified root canals, resorptions, periodon-

tal problems, previously treated, immature of the open 
apex, severe damage and associated traumatic occlusion

5. Teeth were not sensitive to percussion or palpation

Pulp sensitivity tests were based on electric pulp testing 
(Parkell, NY, USA) and cold testing for a positive response 
and a cold test for a prolonged response. Patients were 
informed in detail about the study and the devices that would 
be used. However, information regarding which method 
would be used was not shared with the patients. After receiv-
ing the written consent from the volunteer participants, a 
researcher assigned each of the 160 patients into 4 separate 
groups according to the irrigation activation type. For rand-
omization, one hundred and sixty patients assigned to one of 
the 4 experimental groups using computer sourced random 
table (www.rando m.org) by a person who did not include in 
the study. Randomization group number and patient serial 
number was in the dark envelope which was opened prior 
to the treatment by the operator to identify which patient 
belonged to which group. Patient were acknowledged about 
the study and the devices were used but not aware which 
system was used among the experiment (Fig. 2).

Endodontic treatment procedure

All patients’ endodontic treatment procedures were per-
formed by a single operator who is experienced in the 
techniques and materials over a period of 6  months. 
Before the treatment, patients were trained to complete 
the VAS in detail and preoperative pain scores for each 
individual were recorded. Levels of pain were docu-
mented as ranging from 0 to 10 numerically and verbally 
and were categorized as no pain: 0, mild pain: 1–3, mod-
erate pain: 4–6 or severe pain: 7–10 [11]. After getting 
the preoperative pain scores, mandibular anesthesia was 

http://www.random.org
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CONSORT 2010 checklist of information to include when reporting a randomised trial* 

Section/Topic 
Item 
No Checklist item 

Reported 
on page No 

Title and abstract 
egaPeltiTeltitehtnilairtdesimodnarasanoitacifitnedIa1

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 1 

Introduction 
Background and 
objectives 

3-2elanoitarfonoitanalpxednadnuorgkcabcifitneicSa2
2b Specific objectives or hypotheses 3 

Methods 
Trial design 3a Description of trial design (such as 3oitarnoitacollagnidulcni)lairotcaf,lellarap

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons 4 
Participants 4a Eligibility criteria for participants 4 

4detcellocerewatadehterehwsnoitacoldnasgnitteSb4
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were

actually administered 
5-7 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 
were assessed 

8 

7snosaerhtiw,decnemmoclairtehtretfasemoctuolairtotsegnahcynAb6
Sample size 7a How sample size was determined 3 

-senilediuggnippotsdnasesylanamiretniynafonoitanalpxe,elbacilppanehWb7
Randomisation:   5 

Sequence 
generation 

ecneuqesnoitacollamodnarehtetarenegotdesudohteMa8
8b Type of randomisation; details of any rest 5)eziskcolbdnagnikcolbsahcus(noitcir

Allocation 
concealment 
mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 
describing any steps taken to conceal the sequence until interventions were assigned 

5 

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 
interventions 

4 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 4 

assessing outcomes) and how 

-snoitnevretnifoytiralimisehtfonoitpircsed,tnavelerfIb11
7semoctuoyradnocesdnayramirprofspuorgerapmocotdesusdohtemlacitsitatSa21sdohtemlacitsitatS
7sesylanadetsujdadnasesylanapuorgbussahcus,sesylanalanoitiddarofsdohteMb21

Results 
Participant flow (a 
diagram is strongly 
recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 
were analysed for the primary outcome 

8 

13b For each group, losses and exclusions afte -snosaerhtiwrehtegot,noitasimodnarr
7pu-wollofdnatnemtiurcerfosdoirepehtgninifedsetaDa41tnemtiurceR

14b Why the trial ended or was stopped - 
Baseline data 15 A table showing baseline demographic 51puorghcaerofscitsiretcarahclacinilcdna
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was

by original assigned groups 
5 

Outcomes and 
estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 
precision (such as 95% confidence interval) 

4 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended - 
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 

pre-specified from exploratory 
- 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) - 

Discussion 
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 10 

8sgnidniflairtehtfo)ytilibacilppa,ytidilavlanretxe(ytilibasilareneG12ytilibasilareneG
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 9 

Other information 
Registration yrtsigerlairtfoemandnarebmunnoitartsigeR32
Protocol -elbaliavafi,desseccaebnaclocotorplairtllufehterehW42
Funding -srednuffoelor,)sgurdfoylppussahcus(troppusrehtodnagnidnuffosecruoS52

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also 
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. 
Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org. 

Fig. 1  The consolidated standards of reporting trials checklist
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achieved using 4% articaine and 1:200,000 epinephrine 
containing local anesthetic solution (Ultracaine DS Fort; 
Hoechst-Marion Roussel, Frankfurt, Germany). After the 
signs of anesthesia, and successfully executing rubber 
dam isolation, endodontic access cavities were opened 
with sterilized carbide burs. Working lengths (WL) were 
determined electronically with size #10 (VDW, Munich, 
Germany) stainless-steel K-Files using the ProPex Pixi 
(Dentsply Sirona, Ballaigues, Switzerland), confirmed 
radiologically and checked among the preparation. Size 
#10K-File was used to maintain apical patency. Root 
canals were shaped using rotary NiTi files (ProTaper 
Next; Dentsply Sirona) following manufacturer instruc-
tions—at a speed of 300 rpm and at 2 Ncm—up to size 
30/0.07 using brushing motion in the buccolingual 
direction and copius irrigation was used to flush away 
the pulp tissue and remnants. During the enlarging and 
shaping, root canals were irrigated with a total of 15 ml 
of 3% sodium hypochlorite (NaOCl) (NaOCl; Coltene/
Whaledent AG, Altstatten, Switzerland) using 31 G dou-
ble side-port needles (NaviTip; Ultradent, South Jordan, 
UT) and recapitulated with a size #15K-file. Final irriga-
tion activation procedures were then performed for each 
group.

Group 1 (NI)

After completing the root canal preparation procedure, 
each root canal was irrigated with a total of 5 ml of 3% 
NaOCl with a 31 G irrigation needle (NaviTip) located 
2 mm short of the WL. Final irrigation was then done with 
2 ml of 17% etilendiamin tetra acetic acid (EDTA) solution 
in each canal for 1 min. Final irrigation procedure with 
2 ml of saline solution was administered in each root canal 
2 mm short of the WL to wash out all irrigation residues.

Group 2 (EDDY)

In the EDDY group, the irrigation solution was agitated 
for 20 s 3 times with an EDDY tip 2 mm short of the 
WL always with the use of 1 ml of fresh 3% NaOCl—
root canals were then again irrigated with another 2 ml of 
3% NaOCl. An EDDY tip was then activated using short 
pumping motions in 2–3 mm vertical strokes. Then, 2 ml 
of 17% EDTA solution was activated for 30 s as described 
above. Final irrigation was performed following the same 
procedure on group 1.

Fig. 2  Flow diagram CON-
SORT for randomized clinical 
trials

Analyzed 
(n= 40)

Individuals eligible 
for the study    

(n= 282)

Randomized
(n= 160) 

Excluded
(n= 122)  

Did not meet the 
inclusion criteria

EDDY 
agitation
(n= 40)

Without 
agitation 
(n= 40)

EndoActivator
 agitation 
(n= 40)

Passive Ultrasonic
 agitation 
(n= 40)

Analyzed 
(n= 40)

Lost to 
follow-up 

(n= 0)
Analyzed 
(n= 40)

Lost to 
follow-up 

(n= 0)

Analyzed 
(n= 40)

Lost to 
follow-up 

(n= 0)

Lost to 
follow-up 

(n= 0)
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Group 3 (EA)

In the EA group, the irrigation solution was agitated for 20 s 
3 times with an EA medium tip (25/0.04) 2 mm short of the 
WL always using 1 ml of fresh 3% NaOCl and then root 
canals were again irrigated with another 2 ml of 3% NaOCl. 
An EA tip was activated using short pumping motions in 
2–3 mm vertical strokes. Then 2 ml of 17% EDTA solution 
was activated for 30 s as described above. Final irrigation 
was performed following the same procedure on group 1.

Group 4 (PUI)

In the PUI group, the irrigation solution was agitated for 
20 s 3 times using an ultrasonic tip (IRRI S 21/25; VDW, 
Munich, Germany) with an ultrasonic device (VDW Ultra; 
VDW, Munich, Germany) 2 mm short of the WL always 
using 1 ml of fresh 3% NaOCl—root canals were then again 
irrigated with another 2 ml of 3% NaOCl. An ultrasonic tip 
was activated without touching the dentinal walls: enabling 
it to vibrate freely. Then, 2 ml of 17% EDTA solution was 
activated for 30 s as described above. Final irrigation was 
performed following the same procedure on group 1.

Root canal treatments were finalized with obturation of 
the canals in the same appointment. Root canal obturation 
was performed using gutta-percha cones and a sealer with 
epoxy resin-base (2Seal; VDW, Munich, Germany) with 
the cold lateral compaction technique. Radiographic qual-
ity assessment of the root canal obturation was done with 
two different horizontal angulations. Coronal restoration 
was performed using composite resin (GC Gradia Direct; 
America, Inc, Alsip, IL, USA) and occlusal adjustment was 
checked. If the patients experienced severe pain, usage of 
NSAID—specifically, 400 mg of ibuprofen every 6 h—was 
recommended.

Patients were informed and trained to complete their VAS 
sheets to determine their PP scores at 8, 24, 48 h,7 days. 
Patients were called by the researcher and asked if they expe-
rienced any pain or required any analgesic intake. Patients 
were asked to fill the VAS sheet previously given, record the 
pain level analgesic intake and the sheets were collected in 
the control appointment.

Statistical analysis

Chi-square test was used to evaluate the data relating to age, 
sex and analgesic intake. Data involving the preoperative 
pain and PP intensity at different time intervals were first 
evaluated with the Kolmogorov–Smirnov test to verify the 
assumption of normality (P < 0.05). Then, the data were 
evaluated with the Kruskal–Wallis test at a 5% significance 
level.

Results

Table 1 demonstrates the preoperative pain levels and demo-
graphic data for each group. No statistically important differ-
ences were found among the groups in connection with age 
and sex (P > 0.05). In addition, no statistical significances 
were found among the preoperative pain groups (P > 0.05). 
The mean PP scores related to each final flush method at 
different time ranges are demonstrated in Table 1.

At 24 h, the severity of pain experienced by patients in 
the NI group was found significantly higher compared to the 
patients in the EDDY group (P < 0.05). Significantly dif-
ference was found between groups at 24 h (P < 0.05). At 
8 h, 48 h and 7 days, no significant difference was found 
among the groups in relation to pain intensity (P > 0.05). 

Table 1  Demographic Data 
and Pain Levels According to 
Groups

Different superscripts indicate statistically significant difference at 5% significance level

Needle irrigation EDDY Endoactivator Passive 
ultrasonic 
irrigation

P value

Demographic data
 Age (years) 41.27 ± 13.56a 38.57 ± 15.41a 40.40 ± 17.52a 39.43 ± 14.35a > 0.05
 Sex
  Male 14 14 17 15
  Female 16 16 13 15 > 0.05

Pain
 Preoperative pain 6.63 ± 0.49a 6.87 ± 0.35a 6.90 ± 0.31a 6.87 ± 0.35a > 0.05
 Postoperative pain at 8 h 3.60 ± 1.90a 3.80 ± 1.40a 3.77 ± 1.14a 3.77 ± 1.22a > 0.05
 Postoperative pain at 24 h 1.80 ± 1.03a 1.25 ± 0.75b 1.30 ± 0.79ab 1.40 ± 0.86ab < 0.05
 Postoperative pain at 48 h 0.23 ± 0.63a 0.07 ± 0.37a 0.07 ± 0.37a 0.20 ± 0.61a > 0.05
 Postoperative pain at 7 days 0.03 ± 0.18a 0.03 ± 0.18a 0.03 ± 0.18a 0.03 ± 0.18a > 0.05
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The highest PP scores were noted at 8 h in all groups and 
observed to diminish over time.

Significant difference was not observed among the 
groups regarding the quantity of analgesic medication use 
(P > 0.05). In total, two patients in the EDDY group, four 
patients in the PUI, and three patients in both the NI and 
EA groups used analgesic medications within the 8-h time 
period and not at any other time periods.

Discussion

Preventing the pain after the endodontic treatment and man-
aging this condition are one of the most important objectives 
of clinicians [13]. The PP may occur because of various 
debris and irrigation solutions extruding from the apical 
foramen due to the use of current irrigation systems [14]. 
According to our research, there is no study examining the 
PP after using the EDDY sonic activation system. Because 
of this, our study intended to compare the effects of different 
irrigation activation systems on PP in the mandibular premo-
lar teeth diagnosed with symptomatic irreversible pulpitis.

In this study, individuals who used any medication that 
was not related to endodontic treatment and those having 
previous pain history were not involved to minimize all the 
possible preoperative factors. Since the pain in one tooth 
may affect another tooth, patients suspected to experience 
diffuse pain were not involved in preoperative pain assess-
ment [15]. Thus, the study was carried out on healthy par-
ticipants having symptomatic irreversible pulpitis in only a 
single mandibular premolar tooth.

Due to the most unsuccessful endodontic treatment has 
been reported to be in the mandibular premolar teeth [16], as 
the reason is that there are many variables in the root canal 
morphology of these teeth and the access to the extra canals 
is difficult [17], mandibular premolar teeth were chosen for 
this PP study.

There are many scales and methods used for PP measure-
ment and assessment. In the present study, the VAS scale 
with values between 0 and 10 was used for assessing the PP 
[18]. This scale can be easily understood by the patient and, 
if used appropriately, it provides simple, reliable and valid 
results. The VAS scale was used in many of the previous 
studies on PP in endodontics [12, 15, 19]. To record the PP 
more accurately and for the VAS scale to be better under-
stood, the scale was explained to the participants in detail, 
and the preoperative pain values were recorded together with 
the patient.

The results obtained from the radiologic and electronic 
apex measurement methods are not always the same. If the 
canal instrument passes through the apex during the prep-
aration, it may cause canal content and biological debris 
to extrude into the periapical tissues [20, 21]. Since this 

may cause PP, it is very important to keep all the endo-
dontic procedures limited within the canal. For this study, 
the radiologic and electronic apex measurement methods 
were used in combination to have better root canal length 
measurements.

There are many available studies, each with differing 
results, that examine the relationship between preoperative 
pain and the age/sex of study participants [12, 15, 22, 23]. In 
our study, no statistical significance was noted between the 
groups regarding age, sex or preoperative pain.

According to the results, the recorded PP in the NI group 
was significantly higher when compared to the EDDY group 
during 24th hour. This result supports the null hypothesis 
of our study. After the 24th hour, no statistical significance 
was observed between the groups at any of the time periods.

To date, there are not many studies examining the effects 
of different irrigation solutions on the occurrence of PP. 
Ramamorthi et al. [15] observed less pain in the EA group 
in all the aforementioned time intervals when compared to 
NI. Other authors reported that releasing the solution with 
a positive and constant pressure from the needle tip placed 
near the apex, in conventional needle irrigations, may cause 
a slight amount of solution extrusion. The open-ended irri-
gation needle causes less extrusion when compared to the 
perforated irrigation needle [14, 24]. To account for this, our 
study used side-port irrigation needles. Topçuoğlu et al. [12] 
examined the effects of different irrigation solutions on the 
PP intensity, and reported no significant difference between 
NI, EA and PUI methods.

There is no known study on debris extrusion or PP using 
EDDY. For this reason, the results of this study cannot be 
directly compared to those of other studies. Debris extru-
sions, which is accepted as one of the most important fac-
tors affecting PP intensity, may cause chemical irritations 
in the periapical zone and result in PP [25]. Several studies 
have examined the effects of different irrigation solutions on 
debris extrusions [26–28]. In these studies, debris extrusion 
was linked with all the irrigation activation methods. Karataş 
et al. [26] noted no significant difference among different 
irrigation techniques (NI, EA, and PUI) in terms of debris 
extrusion. Azim et al. [27] found no significant difference 
between NI and EA methods related to debris extrusion. 
Yost et al. [28] compared the EndoVac (Kerr Corporation, 
Orange, CA, USA), EA, NI, and laser irrigation and reported 
no difference between NI and EA in terms of debris extru-
sion. In the present study, no significant difference was noted 
between the irrigation activation methods in terms of PP—
except for 24th h. Our current study results may be related 
to the similar amount of debris extrusion caused by the dif-
ferent activation techniques used in the present study.

PP scores in this study were very low. No severe pain or 
swelling that requires emergency treatment was observed 
in any of the patients. No difference was observed between 
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the groups in terms of analgesic medication use during the 
postoperative period.

In accordance with the results of our study, the pain levels 
gradually decreased in all the groups. In their systematical 
review, Pak and White [29] reported the pain prevalence 
in the first 24 h to diminished from 40 to 11% on the 7th 
day. Many studies that have examined the effects of different 
irrigation methods [4, 12, 15, 23, 29] and endodontic pro-
cedures [30, 31] on PP corroborate the results of our study.

Even though standardization was the intended goal 
throughout this study—in terms of patient selection and 
treatment protocol—many factors may have affected the 
patient comfort since this is a clinical study. Patient’s anxi-
ety before the canal treatment, tissue trauma during the anes-
thesia and rubber dam application, and debris and solution 
extrusion during every phase of the treatment could possibly 
cause PP [4].

Conclusion

Within the limitations of the present study, the highest 
recording of PP at the end of the 24th h was detected in the 
NI group and the lowest in the EDDY group. In all the irri-
gation methods, the pain showed a decrease after 24th h and 
the difference between the PP levels related to the irrigation 
methods disappeared.
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