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Abstract: Aim: This study aimed to know the degree of using and accepting laser technology in the dental field 

among dentists working in Taif, KSA. Methodology: A random sample of about 120 dentists working in different 

locations in Taif  were included . A specially designed questionnaire was utilized for data gathering, which 

reflected some of the respondents' personal and scientific behavioral characteristics, and their acceptance of 

laser technology. The questionnaire included the following: the degree of acceptance of respondents to laser use 

in dental treatment, the availability of laser devices, the degree of awareness of respondents to the safety 

precautions during laser use ,the acknowledgement level of respondents  of laser  uses in dentistry,  and finally 

to know the obstacles which prevented the respondents from using laser. Results: showed that more than half of 

dentists 53% accepted laser strongly, laser devices were found in only 9% of clinics allover Taif, only 35% of 

dentists had good knowledge level of laser uses, 33% had high awareness level of safety laser precautions, and 

finally 70% of obstacles to the use of laser were due to insufficient training and knowledge level, followed by the 

variety of laser types52%. Conclusion: laser application in dental procedures is not common in Taif at the 

present.                   

----------------------------------------------------------------------------------------------------------------------------- ---------- 

Date of Submission: 01-02-2019                                                                             Date of acceptance:18-02-2019 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Review of Literature: 
Laser technology has invaded different fields of medicine and is now being introduced to dentistry 

where dramatic changes in this scope have been made. Certainly, however, today's lasers offer an opportunity to 

deliver hard and soft-tissue treatments that, allow the patient to have easier experience (1,2).Principally, the aid 

of surgical lasers in dentistry has introduced efficient cutting of dental hard tissue, hemostatic ablation of soft 

tissue and also the sterilizing effect through bacterial elimination. Less powerful, non-surgical lasers have been 

shown to modify cellular activity and enhance biochemical pathways associated with tissue healing, help in 

caries detection and assist in the curing of composite restorative materials.(3,4). In particular dentists should 

consider a number of factors when deciding whether to incorporate laser technology in their practice or not. 

First they should realize that there are various types of lasers, namely; soft tissue and hard tissue treatment lasers 

(2,5).In addition dentists should feel free to adopt a new technology if it can be better to satisfy patients' needs, 

but other factors such as expenses, and experience can limit its application. (2,6). This assessment involves 

looking at the final risk-benefit result. Ethically laser treatment must show efficacy and an accepted risk-benefit 

ratio for it to be put in public use (7,8). Therefore one should keep in mind that both efficacy and effectiveness 

are required for the greatest confidence to be warranted. The wavelength of the light is the primary determinant 

of the degree to which the light is absorbed by the target tissue (3,4).Lasers produce light energy within a 

narrow frequency range. For most practical purposes, the light produced by laser can be considered to be 

monochromatic. Typically lasers are named according to the active element within them that goes through the 

stimulated quantum transitions, which create the light (8,9). Once the light from dental lasers is absorbed by 

tissues, it is converted to heat . The thermal effects of this heat depend in a great extent, on tissue composition 

that is the amount of water and organic / inorganic components in the tissue. The duration of exposure results in 

temperature increases that may cause the tissue to change in structure and composition. These changes may 

range from de-naturation to vaporization and or carbonization and even melting followed by recrystallization in 

case of hard tissue (3). 



Dentists' Perception and Usage of Laser Technology in Taif Region, KSA. 

DOI: 10.9790/0853-1802107481                                www.iosrjournals.org                                             75 | Page 

Wavelengths used in Dentistry: Carbon Dioxide Lasers CO2 laser:operates at a wavelength 10.6µm, 

they can be operated in gated or continuous waveform, and can be used of in a number of soft tissue applications 

(10,11). 

Neodymium Yttrium Aluminum –Garnet (Nd: YAG) laser operates at a wavelength of 10.064µm in a 

high intensity waveform , like the CO2 laser the Nd: YAG laser has  almost the same soft tissue applications 

(12). In addition the Nd:YAG  laser can be used to remove incipient enamel caries, although not efficient like 

the other types of lasers (13,14). Erbium-Yttrium : Aluminum –Garnet (Er:YAG) , this type of laser operates at 

a wavelength of 2.94µm.in a pulsed waveform. The FDA has cleared it for the use in cementum and  bone and it 

has a variety of hard tissue applications such as; caries removal, cavity preparation both in enamel and dentine, 

and preparation of root canals,as well as ablation of implant biofilm (6,15-19) 

 

Erbuim , Chromuim : Yttrium Selenium-Gallium –Garnet (Er,Cr:YSGG), operates  at a wavelength of 

2.78µm. with an extinction length in water 1.0µm. it has a pulsed waveform. This type of laser has several hard 

tissue applications , such as; enamel etching, caries removal, cavity preparation, invitro bone cutting without 

melting , or alteration of calcium – phosphorous ratio, and in root canal preparation (20,21). The most 

encountered advantages of Er.Cr:YSGG laser are that it produces rough surface in enamel and dentine without 

being cracked. In dentine no smear layer remains that means good bonding as well as it is safe for pulp.(22) 

 

Argon Laser: it operates at a wavelength of 457-502 nanometers, using a pulsed or continuous waveform. 

Argon laser can be used in a variety of purposes including resin curing and teeth bleaching.The primary 

advantage of Argon laser is that , the laser operates at a wavelength that is absorbed by hemoglobin, which 

provides excellent hemostasis (23,24) 

Holmium : Yttrium Aluminum Garnet or Ho:YAG , this type of laser operates at a wavelength of 2.1µm.and 

uses a pulsed waveform. It is used for soft tissue incision and ablation procedures. Its main advantages that it 

focuses on the surface effect on tissues. The Ho:YAG laser is less penetrating than the Nd:YAG laser, therefore 

it is faster in cutting soft tissue. Although it has antimicrobial effects, yet it must not be used to decontaminate 

implants as it may damage their surface (25). 

 Gallium-Arsenide or Diode Laser, this type of laser operates at a wavelength of 904 nanometer (nm) 

and uses a pulsed or continuous waveform. It has been proved to be successful in soft tissue incisions and 

ablations, such as: gingival troughing, esthetic gingival contouring, gingivectomy, freenectomy, treatment of 

ulcers, and depigmentation of gingiva or gum peeling (26-29) 

  Taif University is showing a special concern about the study of introducing laser technology within its 

health research and applied systems, by the use of soft tissue diode laser (softlase), and the ( Biolase) devices. 

The matter which makes it necessary to construct a field study including a questionnaire to assess the degree of 

acceptance and interest of dentists to use the laser and whether is it beneficial in providing high quality 

treatment due to its well- known advantages over the conventional methods of treatment. The protocolwas 

approved by the Ethical CommitteeofTaif University. 

 

Aim of the Work 

1-To define the acceptance levels of respondents for laser technology in dental treatment. 

2- To encounter the availability of laser devices within practices in Taif.  

3-.To identify respondent's levels of knowledge and usage of laser technology. 

4-To determine the degree of awareness of respondents to the safety precautions during laser using 

5- To clarify the obstacles for laser technology application in dental treatment. 

 

II. Materials and Methods: 
 A random sample of dentists working in Taif; whether in the University, or governmental centers or 

private dental clinics was taken. A specially designed questionnaire was used to collect data, and a pre-test was 

conducted to check its fulfillment to the research goals. The questionnaire was composed of identified factors 

reflecting respondents' characteristics, their experience and training levels in the field of lasers , their acceptance 

level to the introduction of such technology , the safety precautions to be followed, the obstacles for laser 

application, and their benefits from application of  laser technology. 

 

Research variables were  measured by the following: 

1- Acceptance levels of laser technology (high level=3, moderate level =2, low level=1) 

2- The availability of laser devices allover Taif region. 

3- knowledge   level of the use of laser in Dentistry  ( Practice=3, to some extent=2, doesn’t practice=1). 

4-Respondents' awareness level towards safety precautions during the use of laser (knows=3, to some extent=2, 

doesn’t know=1). 
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5- Obstacles which the respondents face to apply the modern technology.(financial, administrative, technical, 

risks) 

 

III. Results 
Response Rate: 

 From the selected 120 dentists , only 100 who completed the questionnaire form and returned them back and 

were valid for our survey .  

 

I-Personal characteristics of the respondents: 

 The personal characteristics of the respondents were shown in Table( 1). The  majority of  respondents 

(67%) were males.  About half of the respondents (50%) have been practicing for more than 15 years, while 

40% practiced more than 5 years. Furthermore, 71% are general practitioner, specialist 15%, first specialist 6%, 

and consultant 8% . Those who had attended laser training workshops were few only 9%. Regarding sources of 

information for laser technology; was from internet , scientific conferences , exhibitions ,books and scientific 

journals,dental college, and finally laser training programs. 

The awareness levels of laser benefits, according to their levels were high 14%, moderate 22% and low levels 

64%. 

 

    Personal characteristics 

  n=33 female   n=67males 1-Gender 

 10 less than 5 

years 
40 more 

than 5 years 
50 more than 15 years 2-Experience years  

 General 
practitioner 
     71 

Specialist 
     15 

First 
specialist 
     6 

Consultants 
      8 

3-Qualifications 

  91 not 
attended 

   9 attended 4-Training programs 

  60% 
40% 
35% 
30% 
25% 
20% 

1-internet 
2-conferences 
3-exhibitions 
4-texts 
5-college 
6-training programs 

 

5- Sources of information 

 Low level 
   64% 

Moderate 
  22% 

High levels 
14% 

6- Awareness level of laser 

benefits 

Table (1) Personal Characteristics  

 

Dentists’ acceptance levels of  laser technology:II- 

As shown in Table (2) 53% of respondents agreed strongly to the necessity of laser use in dental practice. 25 % 

had moderate levels, while 22% accepted with low levels. 

 
Fig. (2):  Laser technology acceptance level 
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III-Availability of laser devices within dental practices: 

Laser devices were found in 9% of dental centers included in the study, while going to be find in 11%, and is 

not present in 80%. Regarding the type of laser found is Soft tissue laser namely ; Diode laser, 66.6%, CO2 laser 

33.4%. 

 

 
Fig.(3): availability of laser devices 

 

 
 

Soft tissue laser was the only type available within dental centers in Taif region, 66.6% were the Diode 

laser devices, while 33.4% were the Carbon Dioxide laser device. 

 

IV- Dentists’ knowledge levels to the use of laser: 

Results showed that 35% of respondents have a good knowledge level of laser use, while 45% have moderate 

level and only 20% have a low level of knowledge.  
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Fig. (4) Knowledge level for the use of laser 

V-Respondents’ Awareness Levels of safety precautions during laser usage: 

As shown in figure (5) 33% of respondents have a high awareness level, while 27% have moderate level, and 

40% have low awareness level of the safety laser precautions. 

 

 
Fig.(5): showing the different awareness levels of laser safety precautions 

 

VI- Obstacles for  introducing and using  laser technology in Taif Region: 

The highest percentage was for the insufficient training and knowledge 70%, followed by obstacles related to 

the variations in types of laser devices 52%, then administrative obstacles 45%, absence of technical information 

44%,  financial obstacles 30%, and lastly fear of certain risks of laser using 25%. 

figure (6).  
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Fig.(6): Obstacles for introducing laser technology 

 

IV. Discussion: 
From our previous results, it was shown that more than half of dentists(53%) in Taif region are strongly 

accepting the introduction of laser in their dental practice.Regarding the awareness of laser benefits for the 

patients, dentists in general have reported  positively  towards dental laser, on the contrary a minor percentage of 

respondents, have claimed that patients would not benefit from laser application in dental procedure. This 

negative response might be due to the lack of knowledge and experience involving laser application in dental 

procedures. Those results were the same with what reported by Shing et al (2011)(30). Many types of lasers 

were not very familiar to the dentists and a big number didn’t know any type of laser.Our study is in accordance 

with the research carried out by Bordea et al(2016)(8),  Kravitz & Kusnoto(2008)(31) who indicated that the 

erbium and the diode lasers arethe two most popular types of lasers that are used in Dentistry. Although in our 

study the most popular types are the diode and carbon dioxide lasers. 

Tosun et al(2013)(32) and Jobair(2014)(33) reported that the knowledge about laser assisted 

treatmentmethods increases with the education level. Regarding sources of information the internet was the 

main source (60%), followed by attending conferences(40%), exhibitions (35%). Another possible reason was 

that it reflected the truth that dentists possessed a brief knowledge on dental laser only this was in accordance 

with previous studies in other countries (8,30&31). Since the trainings that the dentists had were mainly through 

lectures, the knowledge might not be as comprehensive as those acquired in courses or hands-on workshops. 

Considering the obstacles facing dentists in application of dental technology.It was found that the use of dental 

laser clinically, was not common in Taif (9%). There were similar hindering factors for the practicing dentists 

who were surveyed, and thosenot using dental laser but may consider using it in the near future and those who 

were not considering. This suggested that dentists have similar considerations when they make decisions in 

purchasing equipments, mainly being the lack of knowledge about laser application in dental procedures, and 

the cost of dental laser equipment, and this finding was the same with what was previously stated by other 

authors in other countries (8,30,32). Regarding the awareness of the risks encountered during laser usage and the 

safety precautions, only about one third of the respondents have high awareness level for the safety measures 

(33%), since it was considered something obligatory and not optional, there are some guidelines which must be 

followed during the utilizing of lasers (34,35) to guard against such hazards; ocular, respiratory, tissue damage, 

combustion , and electrical hazards(Gupta36, Saba37, Seifi38, Ekmekcioglu39).Finally, it was concluded that 

dentists in Taif, in general, showed a lack of knowledge about the different types of laser utilized in dentistry. 

This may be referred to lack of interest of dentists in laser physics, such that they were more focusing on the 

clinical applications. 

 

V. Conclusions 
More than half of respondents accepted the introduction of laser technology within their clinics. Less 

than one fifth of the dentists in Taif have been using laser in dental practices. Therefore, laser application in 

dental procedures is not common in Taif at present. The personal characteristics including additional dental 

qualifications, dental specialists, had positive relationships with dental laser usage in clinical practices. The 

majority of dentists who used dental laser had received training. Taif dentists’ in-depth knowledge of laser 
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application in dental procedures was insufficient. The most hindering factor was the insufficient educational and 

training obstacles.In general, the awareness of Taif dentists towards  benefits regarding laser application in 

dental procedures was positive.  

 

VI. Recommendations 
A similar survey should be re-conducted in five years time to discover if there will be an increase in the 

popularity in laser application in dental procedures and changes in dentists’ attitudes towards dental laser. 

Response rate may be improved by conducting face-to-face interviews with dentists in future since more 

qualitative rather than quantitative questions can be asked.  

 

References 
[1]. Soliman M, Alzahrani F, Arora P,(2018).Lasers Use in Different Dental Pediatric Aspects”. EC Dental Science17.3: 150-159. 
[2]. Browstein SA, Murad A, Hunt RJ.(2018)Implementation of New Technologiesin U.S. Dental School Curricula. J Dent 

Educ.;79(3):259-64 

[3]. Parker S.(2007) Verifiable CPD paper: Introduction, history of lasers and laser light production British Dental Journal 202, 21-31 
,113. 

[4]. Andreana (2005). "The use of diode lasers in periodontal therapy: literature review and suggested technique". Dentistry today 24 

(11): 130, 132–5. 
[5]. Gokhale, S., Padhye, A., Byakod, G., Jain, S., Padbidri, V. and Shivaswamy, S., (2012). A Comparative Evaluation of the Efficacy 

of Diode Laser asan Adjunct to Mechanical Debridement Versus Conventional Mechanical Debridement in Periodontal Flap 

Surgery:A Clinical and Microbiological Study. Photomedicine and Laser Surgery,30: 598-603. 
[6]. Abdelfattah MM, Abdelhay AR, Aboellil M.(2018)Er:YAG laser regarding its tissue interactions and future in dentistry.J Dent 

Lasers;12:2-13. 

[7]. Suprith SS, Swati S, Thakur S, Diode Laser as an Adjunctive to non Surgical Periodontal Therapy during Maintenance Phase: A 
Randomized Controlled Clinical Trial.(2016);JP-Journals, Int. J Laser Dent, 6(1):12-17. 

[8]. Bordea R, Lucaciu O, Câmpian RS.(2016). Student’s knowledge and opinion regardingthe need of implementation of Lasers in 

Dental Faculty curriculum. HVM Bioflux;8(4):157-160. 
[9]. Dederich DN (1993). Laser/tissue interaction: what happens to laser light when it strikes tissue ? JADA:125(2),57-61. 

[10]. Esen E, Haytac MC, Oz IA, Erdoğan O,Karsli ED.(2004) : Gingival melanin pigmentation and its treatment with CO2 laser. 

OralSurg Oral Med Oral Pathol OralRadiolEndod ; 98:522-7. 

[11]. Ozbayrak S, Dumlu A, Ercalik-Yalcinkaya S.(2000): Treatment of melanin pigmented gingiva and oral mucosa with CO 2 

laser.Oral Surg. Oral Med Oral Pathol. Oral Radiol. Endod. 90: 14-5. 

[12]. White J M, Goodis H E,Setcos J S, Eakle S,Hulscher B E, Rose C L.(1993). Effects of pulsed Nd:YAG laser energy on human 
teeth: a three years follow –up study . JADA;124: 45-51. 

[13]. Tokita Y, Sunakawa M, Suda H.(2000). Pulsed Nd:YAG laser irradiation of tooth pulp in cat, part I: Effect of spot lasing. Lasers 

Surg Med.26:398- 404 
[14]. Sunakawa M, Tokita Y, Suda H.(2000). Pulsed Nd:YAG laser irradiation of the tooth pulp in the cat, part II : effect of scanning 

lasing Lasers Surg Med :26:477-84. 

[15]. Folwaczny M, Aggstallar H, Mehl A, Hickel R.(2003). Removal of bacterial endotoxin from root surfaces with Er: YAG laser .  Am 
J Dent ; 16 (1):3-5. 

[16]. Louw NP, Pameijer CH, Ackerman WD, et al(2002). Pulp histology after Er:YAG laser cavity preparation on subhuman primates : 

a pilot study. SADJ ;57: 313-7. 
[17]. Frentzen M, Braun A, Aniol D.(2002). Er:YAG laser scaling of diseased root surfaces. J Periodontol;73:524-30. 

[18]. Takamori K, Furukawa H, Morikawa Y, Katayama T, Watanabe S (2003). Basic study on vibration during tooth preparations using 

high speed and Er: YAG laser irradiation. Lasers Surg Med; 32(1):25-31. 
[19]. Eick S, Meier I,  Spoerlé F,  Bender P, Aoki A, et al. (2017) In Vitro-Activity of Er: YAG Laser in Comparison with other 

Treatment Modalities on Biofilm Ablation from Implant and Tooth Surfaces. PLoS ONE 12(1): e0171086 

[20]. Rizoui I, Kohanghadosh F, Kimmel AI, Eversole LR.(1998). Pulpal thermal responses to  an erbium chromium:YSGG pulsed laser 
hydrokinetic system.Oral Surg Oral Pathol Oral Med Oral Radiol Endod ;86(2): 220-3. 

[21]. Usumez S, Orhan M, Usumez A(2002). Laser etching of enamel for direct bonding with an Er,Cr:YSGG hydrokinetic laser system 

.Am J Orthod Dentofacial Orthop;122: 649-56.  
[22]. Hossain M, Nakamura Y, Yamada Y, Kimura Y, Matsumoto N, Matsumoto K.(1999).Effects of Er, Cr:YSGG laser irradiation on 

human enamel and dentine: ablation and morphological studies.J Clin Laser Med Surg;17(4):155-159. 

[23]. Fleming MJ, Maillet WA (1999). Photopolymerization of composite resin using argon laser. J Can Dent Assoc; 65:447-50. 
[24]. Brunetaud JM, Jensen DM.(1986). Current status of argon laser hemostasis of bleeding ulcers. Endoscopy ;18(supplement2):40-5. 

[25]. Gutknecht N, Nuebler-Mortiz M, Burghardt SF,Lampert F,(1997). The efficiency of root canal disinfection using a Holmium 

Yttrium-Aluminum Garnet laser in vitro. J Clin Laser Med Surg;15 (2): 75-8.  
[26].  Ciancio C. (2006). Wound healing of periodontal pockets using the diode laser, Applications of 810nm Diode Laser Technology: A 

Clinical Forum: 14-17. 

[27]. Akoi M. (2008). Current status of clinical laser applications in periodontal therapy, General Dentistry; 674-687. 
[28]. Ishikawa I., Aoki A., Aristeo A., Takasaki, Mizutani K., SasakiK, M. and Izumi Y.(2009). Application of lasers in periodontics: 

true innovation or myth? Periodontal, 50: 90–126. 
[29]. Soliman MM, Thomaly Y, Shamrani A, and Gazaerly H.(2014).The use of soft tissue diode laser in treatment of oral 

hyperpigmentation. IJHS –Qassim Univ. (8):2:17,133-140. 

[30]. Shing K, Mei M, Haixia L,(2011). The Use of Laser in Dentistry in Hong Kong. ISSN1022-4661, Report Series No.170. 
[31]. Kravitz ND, Kusnoto B. Soft-tissue lasers in orthodontics: an overview.Am J Orthod Dentofacial Orthop 2008;133:S110-4. 

[32]. Tosun E, Aktas A, Bayram H, et al. (2013)Awareness and acceptance of Lasers in Dentistry in Turkish population.Clin Dent Res 

;37(1):30-34 
[33]. Jobair AA. Dental laser education and knowledge among final yeardental students at King Saud University in Riyadh, Saudi 

Arabia.Saudi J Dent Res 2014;5(2):98-03. 

[34]. Sweeney C, Clouzi et al Laser Safety in Dentistry: A Position Paper J Laser (2012) .J Laser Dent. ; 20 (2):54-64. 



Dentists' Perception and Usage of Laser Technology in Taif Region, KSA. 

DOI: 10.9790/0853-1802107481                                www.iosrjournals.org                                             81 | Page 

[35]. Singh S. , Kapoor D, Gambhir RS, Kaur A, Singh G, Safety Concerns Regarding the Use of Laser. Int J Laser Dent (2012) :2(2), 
35-40. 

[36]. Seifi M ,  Matini NS (2017) Laser Surgery of Soft Tissue in Orthodontics: Review of the Clinical Trials. J Lasers Med Sci 8(1): 1-6.  

[37]. Saba K, Shushma D, Sadaf G, Zainab M,. Lasers in Dentistry-Double Edged Sword. J Dental Sci( 2018), 3(1): 000156. 
[38]. Gupta S, Khatoon R,(2015) An Update on Safety Measures in Laser Dentistry, IOSR-JDMS,14(11);123-126. 

[39]. Ekmekcioglu H,  Unur M, (2017): Eye-related trauma and infection in dentistry. J Istanb Univ Fac Dent 51(3): 55-63. 

Prof. Mahitab Mahmoud Soliman” Perception and Usage of Laser Technology in Taif 

Region, KSA.” IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 18, 

no. 2, 2019, pp 74-81. 

 


