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Abstract  

Objective: The present study aimed to evaluate the association between pain during intracanal diode laser 

irradiation in mandibular molar teeth have symptomatic apical periodontitis and factors such as demographic 

and preoperative factors.  

Methods: Fourteen patients who have mandibular molar teeth have symptomatic apical periodontitis were 

enrolled in this clinical study. All endodontic treatments were performed in one-visit. After final irrigation, 

root canals were irradiated using a 970 ± 15 nm diode laser with a 14 W maximum power. Pain during laser 

application, postoperative pain levels at day 1, 3, 5, 7 and 30 and postoperative percussion tenderness levels 

at day 7 on the visual analog scale were marked. Multiple lineer regression was used for constructing a 

predictive model for intraoperative pain (P = 0.05). 

Results: 11 (78 %) patients reported pain during intracanal diode laser application. Age, gender, tooth type 

(first molar or second molar), side of the tooth (left or right), preoperative palpation, pulp status, preoperative 

percussion and preoperative spontaneous pain did not predict intraoperative pain during intracanal diode laser 

application (F(8, 5) = 2.332, p > .05). 

Conclusion: Within the limitations of the present clinical trial, none of the factors predict intraoperative pain 

during intracanal diode laser application. 
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Introduction  

Reasons of postoperative pain are complex. There 

are conflicting results about the effect of age, gender 

and systemic diseases on postoperative pain 

(Torabinejad et al., 1988; Glennon et al., 2004). 

However, it was reported that tooth type, initial root 

canal treatment or retreatment, anxiety and allergic 

situations are associated with postoperative pain 

(Shavit et al., 1984; Soukos et al., 2006). In addition, 

using medicine, such as corticosteroid, preoperatively 

or postoperatively affects the postoperative pain 

(Torabinejad et al., 1988). Preoperative factors such 
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as swelling, pain, percussion tenderness, sinus tract, 

periapical lesion have significant effect on 

postoperative pain (Torabinejad et al., 1988; Walton 

and Fouad, 1992; Glennon et al., 2004). Missed 

canals, incomplete root canal preparation, root canal 

medicaments, over preparation, irrigation solutions, 

paper points, root canal medicaments, apical debris 

and microorganism extrusion are operative reasons of 

postoperative pain (Alves Vde, 2010). Another factor 

affects the postoperative pain is experience of the 

clinician (Walton and Fouad, 1992). Although 

postoperative pain is a common subject in 

endodontics, intraoperative pain especially during 

laser application is not frequently studied subject. 

One of the methods to control the pain and 

inflammation related to endodontic treatment 

procedures is improving of cleaning of the root canal 

system mechanically and chemically (Soukos et al., 

2006; Garcez et al., 2007; Siqueira and Rocas, 2008). 

One of the methods for decontamination of root 

canals is using lasers, which aims to enhance the 

limited effect of traditional techniques caused by the 

anatomic three-dimensional complex structure of the 

root canal system. For this aim, various laser systems 

have been used and one of them is diode laser. Since 

diode laser does not damage the dental hard tissues, it 

is effective on microorganisms in dentinal tubules (de 

Souza et al., 2008). A study showed that diode laser 

irradiation provides has high bactericidal effect 

against Enterococcus faecalis, the bacteria that are the 

most difficult to eliminate, even at the 1000-μm depth 

of dentine (Schulte-Lunzum et al., 2017). 

Although the intracanal diode laser application has 

antibacterial effects in the root canal, it may have 

effect on postoperative or intraoperative pain. Thus, 

the present study aimed to evaluate the association 

between pain during intracanal diode laser irradiation 

in mandibular molar teeth have symptomatic apical 

periodontitis and factors such as demographic and 

preoperative factors.  

 

Methods 

A quasi experimental design was conducted. 

Ethics committee approval was received from 

Clinical Research Ethics Committee of Ataturk 

University (no. 05-2014).  

Inclusion criteria were having mandibular molar 

tooth has symptomatic apical periodontitis, having 

preoperative pain and preoperative percussion 

tenderness greater than 60 on a 100 mm - Visual 

Analog Scale (VAS).  

Exclusion criteria were presence of periapical 

radiolucency, severe periodontal disease, 

preoperative swelling or sinus tract. Patients who had 

used analgesics within the last 3 days were also not 

included. 

According to these criteria, 14 patients were 

included in the present study. All root canal 

treatments were performed by one operator in one-

visit under rubber-dam isolation. Root canal 

instrumentation was performed using Reciproc 

instruments (VDW, Munich, Germany). During 

instrumentation, 1% sodium hypochlorite was used 

between 3 in-and-out pecking motions. For final 

irrigation procedure, 5 mL of 1% NaOCl for 1 minute 

and 5 mL of 5% EDTA for 1 minute was used. After 

final irrigation, root canals were dried using paper 

points. For intracanal diode laser application, a 970 ± 

15 nm diode laser with a 14 W maximum power 

(SIROLaser Xtend; Sirona Dental Systems GmbH, 

Bensheim, Germany) was used. A 200 μm optical tip 

was placed into the apical third of the root canal. 

Then, it was activated and up-down motion was 

applied up to 1 mm from the working length. The 

laser application was performed at 2 W using the 

continuous wave mode and distilled water was 

applied during laser application in this group. Totally, 

irradiation time was 60 s for each tooth. After this 

procedure, root canals were dried using paper points, 

and root canal filling was completed using gutta-

percha cones and a resin-based selaer (2 seal; VDW, 

Munich, Germany). Access cavities were restored 

using nanohybrid composite resin (3M-ESPE, St. 

Paul, MN, USA). 400 mg ibuprofen (Brufen; Abbott, 

Latina, Italy) was prescribed to the patients and the 

patients were informed to note the analgesic intake. 

Patients were marked pain during laser application 

on VAS. A form was given to the patients in order to 

record their postoperative pain level at day 1, 3, 5, 7 

and 30. Patients were recalled after one week in order 

to apply percussion test. Patients recorded 

postoperative percussion tenderness at this visit. The 

scores of the patients on VAS were measured using a 

ruler and recorded in millimeters. 

 

Statistical Analysis 

For all the statistical analyses, IBM Statistical 

Package for the Social Sciences version 20 (IBM 

SPSS Inc, Chicago, IL, USA) for Windows was used. 

Multiple lineer regression was used for constructing 

a predictive model for intraoperative pain (P = 0.05). 

Assumptions for lineer regression test were as 

follows; a continuous dependent variable, at leaset 

two or more independent variables, independence of 

residuals, linearity, homoscedasticity, 

multicollinearity and absence of outliers. 

The primary output variable was intraoperative 

pain during intracanal diode laser application.  
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For multiple lineer regression analysis, 

postoperative pain was recorded as “present” if the 

patient scored his/her pain more than 30 on VAS on 

any day; postoperative pain was recorded as “absent” 

if the patient scored his/her pain less than 30 on VAS 

on every day postoperatively or the patient used 

analgesic postoperatively. 

The data of gender (male/female), pulpal status 

(vital or nonvital) and preoperative palpation 

(absent/present) were recorded as nominal data. 

The data of preoperative/postoperative pain and 

preoperative/postoperative percussion tenderness 

were used as scale data (0-100 mm) to compare to 

each other. The highest postoperative pain value was 

selected as postoperative pain. Kolmogorov-Smirnov 

test was used as normality test. Since the data was 

distributed normally and there was no extreme data, 

paired-samples t test was used compare preoperative 

and postoperative pain data, 

preoperative/postoperative percussion data (P = 

0.05). 

 

Results 

14 patients were enrolled in the present study. 

Their age range was between 18 and 30 years. 7 

female (50%) and 7 male (50%) patients were 

enrolled. 6 teeth were left first molar, 2 teeth were left 

second molar and 6 teeth were right first molar. Age, 

gender and tooth number data are summarized in 

Table 1. 8 (57.1%) of treated teeth were vital and 6 

(42.9%) of treated teeth were nonvital.  

 

Table 1. Demographic data of the patients  
 Intracanal Diode Laser 

Application  

Age 23.93±3.81 

Gender  

     Male 7 

     Female 7 

Tooth Number   

     Left first molar 6 

     Left second molar 2 

     Right first molar 6 

     Right second 

molar 

0 

 

Pain and percussion tenderness data (preoperative 

and postoperative) are in Table 2. According to the 

paired-samples t test, there were significant 

differences between preoperative postoperative pain, 

and preoperative and postoperative percussion 

tenderness (P < 0.05). 
 

Table 2. Preoperative and postoperative pain and 

percussion tenderness data (mean ± standard deviation) 

(The highest postoperative pain value was selected as 

postoperative pain) 
 Measurements on 

VAS (in 

millimetres) 

 

P value 

Preoperative Pain 85.64±10.63  

0.00 

Postoperative Pain 34.64±27.07  

Preoperative Percussion 

Tenderness 

78.50±10.93  

0.00 

Postoperative 

Percussion Tenderness 

5.14±6.90  

 

6 patients in intracanal diode laser application group 

used analgesic postoperatively. 11 (78 %) patients 

reported pain during intracanal diode laser 

application. 

No patient was referred for an unscheduled 

appointment. None of the patients had postoperative 

palpation tenderness, swelling and sinus tract. 

 

Intraoperative pain 

R2 for the overall model was 78.9% with an 

adjusted R2 of 45%, a strong effect size. Age, gender, 

tooth type (first molar or second molar), side of the 

tooth (left or right), preoperative palpation, pulp 

status, preoperative percussion and preoperative 

spontaneous pain did not predict intraoperative pain. 

(F(8, 5) = 2.332, p > .05). 

 

Discussion 

Intracanal diode laser application is used for 

removal of smear layer (Saghiri et al., 2012; 

Lagemann et al., 2014; Sohrabi et al., 2016), root 

canal disinfection (Mehrvarzfar et al., 2011; Beer et 

al., 2012; Bago et al., 2013; Neelakantan et al., 2015; 

Sohrabi et al., 2016) and increase in bond strength of 

sealers (Moura-Netto et al., 2012; Das et al., 2013; 

Maenosono et al., 2015). However, according to our 

literature search, there are not many in vivo studies 

about intracanal diode laser application (Morsy et al., 

2018; Genc Sen and Kaya, 2019) and there is no study 

relating to the association between pain during 

intracanal diode laser application factors such as 

demographic, preoperative and postoperative factors. 

Therefore, the present study aimed to evaluate the 

association between pain during intracanal diode 

laser application in mandibular molar teeth have 

symptomatic apical periodontitis and factors such as 

demographic, preoperative factors. The results of the 

present clinical study showed that none of the factors 

predict intraoperative pain. 
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In a study by Yoo et al. (2014), the influence of a 

1440-nm Nd:YAG laser on relieving pain and found 

that the 1440-nm Nd:YAG laser irradiation provided 

significantly decrease in pain on percussion. Morsy et 

al. (2018) reported that diode laser might be a useful 

in order to reduce of postoperative pain after 

endodontic treatment in teeth with necrotic pulps and 

chronic periapical periodontitis. Genc Sen and Kaya 

(2019) reported that diode laser application provided 

less postoperative pain than control group and 

improved postoperative comfort after endodontic 

retreatment.  

Murillo-Benitez et al. (2020) investigated 

correlation between intraoperative pain and some 

factors such as age, gender, and anxiety during 

endodontic treatment. Murillo-Benitez et al. (2020) 

reported that there was no correlation between 

intraoperative pain and age; and between 

intraoperative pain and gender; there was correlation 

between preoperative pain and intraoperative pain. 

Murillo-Benitez et al. (2020) did not irradiated root 

canals using laser. Although a direct comparison is 

not possible, it can be claimed that the results related 

to age and gender are in accordance with the results 

of the present study, but the result related to 

preoperative pain is not. Yücel et al. (2018) and 

Kayaoğlu et al. (2016) reported that age is a 

significant factor for intraoperative pain, but gender 

is not. While the result related to gender is in 

accordance with the results of the present study, the 

result related to age is not, although a direct 

comparison is not possible, again. 

Morsy et al. (2018) used diode laser at 1.2 W 

power. Genc Sen and Kaya (2019) used diode laser at 

1 W power. In the present clinical study, diode laser 

was used at 2 Was suggested by the manufacturer.  

Laser energy can be used with the continuous 

wave mode or the pulsed mode. The continuous wave 

mode can cause heat increase in tissues. Therefore, 

air- or water-cooling is required when irradiation was 

done using the continuous wave mode (Coluzzi, 

2000). In the present clinical trial, the intracanal laser 

application was performed using the continuous wave 

mode and distilled water-cooling was applied during 

irradiation in order to eliminate the risk of thermal 

damage as much as possible. 

 

Conclusion 

During intracanal laser applications, 78 % of the 

patients reported pain during intracanal laser 

application. Within the limitations of the present 

clinical trial, none of the factors predict intraoperative 

pain during intracanal diode laser application. 
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