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ABSTRACT 

The dental laser can be used in many stages of endodontic treatment, but researchers in the field 

claim that this device is especially useful for cleaning and decontaminating root canals. Aim of the study 

The aim of this study was to establish the level of knowledge of Romanian dental practitioners about laser-

assisted endodontics, as well as to determine whether the current gold standard in endodontics is respected 

by them. Material and methods To accomplish this, we completed an electronic questionnaire using 

Google Forms, which included 20 questions on laser-assisted endodontics, protocol of use and side effects, 

and the application of modern chemo-mechanical treatment. The questionnaire was distributed online to 

dentists in Romania. Results Almost all participants stated that they know the laser is used during 

endodontic treatments, but about half of them do not know if the therapeutic effects reach the less accessible 

areas of the root canals. Conclusions Our study demonstrated a moderate level of knowledge of laser-

assisted endodontics, requiring further studies and the introduction of subjects related to laser technology 

in the university curriculum. 

Key words: laser-assisted endodontics, statistical study, diode laser. 

INTRODUCTION 

Since the advent of the first dental 

laser in 1989, these devices have been used 

for multiple procedures, on soft and hard 

tissues, increasing patient compliance and 

improving the prognosis of treatment (1-3). 

The dental laser uses the energy generated by 

the movement of the electrons of the atoms, 

which produces coherent and monochromatic 

electromagnetic radiation. The light thus 

obtained is visible or invisible depending on 

the working length and acts differently on the 

operating site in order to obtain the desired 

therapeutic effect (4). 
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Initially, this medical device could 

only be used by specialists or researchers, but 

technological developments have allowed its 

use by practitioners in all branches of 

dentistry, providing efficiency, specificity 

and comfort for the clinician and patient (1). 

Although the dental laser can be used 

in many stages of endodontic treatment, its 

undeniable role is to clean and decontaminate 

root canals (5). The success of endodontic 

treatment is the elimination / reduction of 

pathogenic microflora from the root system, 

at a level compatible with the healing 

potential of the body (6). 

This goal is not always achieved only 

by chemo-mechanical treatment, hence the 

need to use the dental laser for further 

decontamination of the endodontic system 

(7-10). 

Beer et al. (11) evaluated the 

bactericidal effect of two types of diode 

lasers and observed a 98.8% decrease in 

Enterococcus fecalis when the 810 nm diode 

laser was used. 

Moreover, Ghorbanzadeh et al. 

showed that the antibacterial properties of the 

diode laser are due to the decreased 

maturation times of the biofilm (12). 

Depending on the dental laser 

available in the dentist's office, the 

practitioner may perform various techniques 

to decontaminate the endodontic system. 

Each technique describes an operating 

protocol that the practitioner must know and 

follow in order to avoid the occurrence of 

unwanted side effects and to ensure the 

success of the therapeutic work (3, 13). 

The endodontic laser 

decontamination technique used from the 

beginning has been referred to by Olivi (14) 

as “Conventional Laser Endodontics” and 

involves the use of end firing fibers 

positioned in the root canal, by usually 1 mm 

away from the apex. Laser activation begins 

when the fiber/tip retraction movement is 

performed, in a helical/circular motion with a 

speed of 2 mm/s. 

Of the many dental lasers available, 

the Nd: YAG laser is best suited for intra-

canal disinfection. The depth of light 

penetration of this laser is close to the depth 

of penetration of bacteria into the dentinal 

tubules. Diode lasers with wavelengths 

between 800 and 1064 nm are another option 

for decontamination of the root canal through 

their photo-thermal effect. These lasers are 

preferred by some practitioners due to their 

affordable price and small size (10). 

Encouraged by the large number of 

clinical and laboratory studies attesting to the 

effectiveness of dental laser in reducing 

bacterial root canal disease, the number of 

practitioners adopting this technology has 

increased (1, 9, 15, 16). 

 

AIM OF THE STUDY  

The objective of this study was to 

analyze the perception of dentists in Romania 

regarding laser-assisted endodontics, as well 

as to determine whether the current gold 

standard in endodontics is respected by them. 

MATERIAL AND METHODS 

For the study, we considered the 

analysis of the factors that influence doctors 

to apply and accept the laser treatment of 

endodontic pathology. The cohort survey 

involved the use of scientific research 

questionnaires. In this regard, we completed 

an electronic questionnaire using Google 

Forms, which included 20 questions related 

to: specialization of the participant, seniority 

in dental practice, knowledge of using the 
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laser in dentistry and endodontics, use and 

possession of such a medical device. We also 

asked questions about the effectiveness of the 

laser in dental procedures, the extent of the 

effects of the laser on the endodontic system, 

the conditions of use and the side effects. 

The enquiry also included questions 

related to the application of modern 

endodontic therapy, such as the use of rubber 

dam isolation, rotary endodontic files and 

sodium hypochlorite sol. 5.25%. 

The questionnaire was distributed to 

dentists and students in their final years at the 

Romanian faculties of dentistry using social 

networks (Facebook and WhatsApp). 

Practitioners' participation was voluntary and 

anonymous. They agreed to be included in 

the study and to process the data entered. The 

study received the approval of the Ethics 

Commission of the University of Medicine 

and Pharmacy of Craiova (no 

28/24.02.2021). 

Once completed, the results of the 

questionnaires were statistically analyzed 

using Google Forms. We first created a 

Microsoft Excel spreadsheet, which we later 

used to build charts in Microsoft Excel. 

The group of doctors included 135 

participants, of which 105 were dentists 

(77.8%) and 30 (22.2%) were students in 

their final years at the Romanian faculties of 

dentistry. Most of the participants (71.9%) 

had an experience in the field of dentistry 

between 0-5 years. 

Regarding the level of training (Fig. 

1), just over half of the participants were 

dentists, and the rest, in proportions of less 

than 20%, belonged to all dental specialties 

(Endodontics 15.6%, Dental Prosthetics 

11.1%, surgical branches 7.4%, Pedodontics 

6.6%, Orthodontics 5.9% and Periodontology 

3%). 

 

Fig. 1. Participants level of training in the dental specialties 

 

The first question aimed the level of 

awareness amongst participants regarding the 

use of lasers in dentistry, and they answered 

in the affirmative in a significantly high 
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percentage (98.5%). When asked about the 

use of the dental laser, 63.7% of the 

participants answered that they did not use 

this device. 

The next question was to divide the 

participants according to the availability of 

this technology in the dental practice. Most of 

them (81.5%) stated that they do not have this 

medical device. Of those who use the dental 

laser, most have the diode laser, followed by 

the Er: YAG laser (Fig. 2). 

Fig. 

2. Availability of dental lasers in the dental 

practice 

Practitioners were then asked if they 

considered the use of laser in dentistry to be 

effective, and the answers were positive in a 

large percentage (81.5%). 

Practitioners have selected from a list 

the main disadvantage of using this medical 

device. The majority considered the financial 

aspect to be the most unfavorable to the 

application of technology, followed by 

insufficient knowledge of the device. Only 1 

participant selected low patient compliance 

as the main disadvantage (Fig. 3). 

 

Fig. 3. The main disadvantage of using a dental laser 

This was followed by questions about 

laser-assisted endodontics. The first question 

of this kind was to establish the level of 

awareness of the use of laser in endodontics. 
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The answers were positive in a high 

percentage (86.7%). The following question 

established from the answers provided that, 

regarding the use of the dental laser for 

endodontic treatments, respectively 

endodontic retreatments, the opinions of the 

participants are divided in similar proportions 

(48.1%, respectively 51.9%). 

Participants were further asked about 

the extent of laser effects in less accessible 

areas, such as the root apex. Fig. 4 shows that 

47.4% of them could not answer yes or no to 

this question. 

 
Fig. 4. Extending the effects of the laser to 

less accessible areas 

The next question referred to the 

usage of an irrigant in the root canals during 

the conventional laser irradiation. The 

majority of participants (68.9%) stated that 

they do not know whether in the case of this 

laser-assisted endodontic technique, the root 

canals should be dry or not, as shown in Fig. 

5. 

  

Fig. 5. Wetting/not the root canals 

during conventional laser endodontics 

To the next question, which referred 

to the increase in root temperature during the 

use of the dental laser and the appearance of 

harmful effects, more than half of the 

participants (58.5%) answered that they do 

not know these aspects. The results are 

demonstrated in Fig 6. 

 
Fig. 6. Increasing root temperature and 

harmful effect 

The last question regarding the 

endodontic therapy assisted by the dental 

laser aimed, through the answers offered, to 

determine if the participants consider that the 

technology manages to ensure the 

decontamination of the main root canal, of 

the lateral ones or both. More than half of the 

participants (65.9%) answered that the dental 

laser can decontaminate both the main and 

the lateral root canal. 

The last section of the questionnaire 

addressed the modern endodontic therapy 

protocol. Less than half of the participants 

(42.2%) stated that they use the rubber dam 

isolation for all endodontic treatments (Fig. 

7). 
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Fig. 7. Proportion of rubber dam use during 

endodontic treatments 

The enquiry included 2 questions 

regarding the concentration of sodium 

hypochlorite used by participants during 

endodontic treatment and, respectively, 

whether they use or not any mechanical 

activation. More than half of the participants 

(58.9%) answered that they use sodium 

hypochlorite sol. 5.25%. A smaller number of 

participants (48.1%) answered that they 

never use devices for mechanical activation 

of the irrigant. 

The last question referred to the use 

of rotary endodontic files, and 42.2% of 

participants stated that they always use them 

during endodontic treatments. 

DISCUSSIONS 

Technologies such as CAD-CAM, 

digital radiography, intraoral photography, 

digital implantology, have gained popularity 

among dental practitioners because they are 

an effective alternative to conventional 

dentistry (Puneet 2014). However, the 

adoption of new technologies by general 

dentistry practitioners has a low prevalence 

in private dental practices (18). 

The use of dental lasers is one such 

alternative technology that allows the dentist 

to work faster, more accurately and more 

efficiently. Although the dental laser was 

introduced in 1964, the knowledge and 

implementation of this technology has only 

increased in the last 15-20 years, especially 

in developing countries (19). In addition, the 

use of dental lasers for additional 

decontamination of root canals is a 

controversial topic and insufficiently 

understood by dentists. 

Despite the large number of clinical 

(8, 10, 20, 21, 22, 23, 24) and laboratory 

studies (7, 11, 25-33) which support the 

efficiency of laser light in decontamination of 

the endodontic system, the technology is not 

sufficiently known and understood by dental 

practitioners (19, 34, 35). Also, these medical 

devices are not available in most dental 

practices, because of the costs involved (35). 

The aim of the study was to assess the 

knowledge of Romanian dental practitioners 

about laser-assisted endodontics, as well as to 

quantify the level of application of modern 

standards of endodontic treatment (rubber 

dam issolation and irrigation with sodium 

hypochlorite sol. 5.25%). 

According to the study presented, 

almost all participants (98.5%) stated that 

they are aware of the fact that the laser is used 

in dentistry. Although 81.5% of the 

participants considered the use of this 

medical device to be effective during dental 

treatments, just over half of the participants 

(63.7%) never used it. The results obtained 

are similar to those reported by Baglar in 

2020 (34) and Harini in 2018 (19). 

When asked about the availability of 

laser technology in their dental practice, a 

large number of participants (81.5%) stated 

they do not have such a medical device. Less 

than 20% of participants stated they have 

access to a diode laser. 

Like any medical technology, dental 

lasers also have disadvantages, such as: 
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relatively high price, continuing medical 

education by participating in courses and 

hands-on specialized in the use of lasers, high 

variability of wavelengths and knowledge of 

all their clinical indications, eye damage risk 

(36). 

In our study, 61.5% of participants 

stated that the main disadvantage of this 

modern technology is the high costs. Only 1 

participant selected low patient compliance 

as the main drawback. Similar results were 

reported by Baglar in 2020 (34). 

To assess the level of knowledge of 

dental practitioners from Romania about 

laser-assisted endodontics, several questions 

were designed. A large number of 

participants (86.7%) stated they know that 

laser is used during endodontic treatments, 

but almost half of them (47.4%) do not know 

if the therapeutic effects reach the less 

accessible areas of the root canals. In 

addition, 68.9% of participants stated they 

had no knowledge if the root canal should be 

irrigated or not during conventional laser 

irradiation. Our results are consistent with 

those obtained by Preetha in a study 

conducted in 2017 (35). 

Regarding the development of 

harmful effects during laser-assisted 

endodontic therapy, about one third of the 

participants stated they do not know if there 

are any unwanted side effects developed 

during these interventions. When asked about 

the possibility of decontamination of the 

main and lateral root canals by using the 

dental laser, 65.9% of the participants 

answered positively. 

The results obtained by the answers 

provided by the participants demonstrate a 

moderate level of knowledge of laser-assisted 

endodontics by dental practitioners from 

Romania. 

Our statistical study aimed to evaluate 

if the doctors included respect and apply the 

modern standards in endodontics: rubber dam 

insolation, use of sodium hypochlorite soil. 

5.25%, mechanical activation of irrigants and 

use of rotary endodontic files. 

Probably the most important 

advantage of using the rubber dam isolation 

during endodontic treatments is the reduction 

of root canal contamination with 

oropharyngeal microorganisms (aerosols and 

saliva) and the possibility of using high 

concentration irrigation solutions without the 

risk of damaging the neighboring tissues. 

Endodontic treatment performed without 

rubber dam isolation is considered to have a 

reserved prognosis by compromising the 

disinfection of the endodontic system (37-

43). Although the rubber dam was first 

introduced in 1864 by Barnum, almost 2 

centuries later, there are still dentists who 

ignore its many benefits and are not 

convinced of its usefulness (38, 44, 45). 

The present study showed that less 

than half of the participants always use this 

isolation system when performing 

endodontic treatments. 

In a study conducted by Albahiti in 

2019 (37) in Saudi Arabia, the majority of 

participants (82.5%) answered that they 

achieve isolation with the rubber dam, but its 

routine use was reported by a smaller number 

of participants (63.1%). In a study conducted 

by Bogari in 2019 also in Saudi Arabia (46), 

the percentage of participants who stated that 

they use rubber dam isolation was similar 

(56.3%). In the same year, in Damascus, 

Mazen conducted a study (47) in which only 

6.9% of participants answered that they use 

this isolation system. 

In Romania, Ivacson conducted a 

study in 2015 (38) to assess the prevalence of 
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using this isolation system among dental 

practitioners in Tg. Mureş and recorded a 

higher percentage than the one obtained in 

the study presented for routine use during 

endodontic treatments (62.23%). 

All stages of endodontic treatment are 

responsible for minimizing and eliminating 

bacterial contamination (44, 48, 49). In this 

sense, the results of the endodontic treatment 

are determined by the chemical irrigants 

used, their application and activation, as well 

as the quality of the endodontic instruments 

(37, 40). 

Sodium hypochlorite is one of the 

most effective irrigants used in endodontic 

treatment, whose action depends on the 

concentration of the solution and the contact 

time (50). 

In our study, there were questions 

about the irrigation protocol used during 

endodontic treatments. Just over half of the 

participants (58.9%) stated that they use 

sodium hypochlorite sol. 5.25%, 

demonstrating that they know the 

concentration recommended by specialists. 

Our results are inconsistent with those 

obtained by Natto in 2014 (51), and by 

Albahiti in 2019 (37), which reported a much 

higher number of practitioners using high-

concentration sodium hypochlorite sol. 

The results obtained from the 

questions regarding the isolation of the 

operating field and the irrigation protocol are 

contradictory with other studies, showing 

that not all practitioners know the modern 

working protocol and do not respect the 

current standard of endodontic therapy in the 

private dental practice. 

The answers provided by the 

participants showed that they have a low 

level of compliance with the application of 

the rubber dam isolation system and modern 

irrigation and preparation techniques, which 

can be further interpreted as a reluctance to 

use new technologies such as laser in 

endodontic therapy. 

 

CONCLUSIONS 

1. Dental practitioners from Romania know 

the evolution of laser technology in the field 

of dentistry, they consider it to be effective, 

but most of them have not used it or do not 

have it in private practices. 

2. The diode laser is the most used by dentists 

who use laser technology during dental 

treatments. 

3. More than half of the participants do not 

know the protocol of conventional laser 

endodontic therapy, but a significant number 

believe that this technique is effective in 

decontaminating the main and lateral root 

canals. 

4. The modern chemo-mechanical 

endodontic treatment protocol as well as the 

use of the rubber dam system are not used by 

a sufficiently high number of participants. 

5. The fact that the gold standard in 

endodontics is not respected by the majority 

of participants demonstrates that laser-

assisted endodontic techniques will not be 

easily accepted and applied by practitioners 

from Romania. 
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