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ABSTRACT 
 

Review paper for the decision of applications and clinical efficacy of laser in restorative and prosthodontic dental 

procedures based on recent developments and utility. Lasers have been used in dentistry starting from the 1960s; lasers 

in this field offer a less invasive approach compared to traditional ones. Laser offers many benefits, including accurate 

cutting, minimal pain sensation to the patient, and fast healing. Diode laser: popular and affordable, is categorized as a 

diode or Neodymium, abbreviated as ND laser. CO₂, Er, and Er, Cr, some of them appropriate for different kinds of 

tissues depending on the wavelength they emit. A PubMed, Cochrane, and Google Scholar search was conducted before 

aiming at the objective concerning the articles published between 2017 and 2022 on both soft and hard tissues. Studied 

work suggests that lasers facilitate better treatment outcomes in soft tissue surgeries, including cutting of gums and lip 

retraction, because they facilitate better blood control and decreased pain. Laser enables a conservative and specific 

approach in hard tissue treatments, including caries excavation and enamel etching. Still, some drawbacks are associated 

with the cotton fabric, such as high costs as well as the possibility of thermal damage. In general, lasers could 

significantly enhance patient care in restorative and prosthodontic dentistry; however, well-developed guidelines for 

using them are needed with further research to improve long-term results. 
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Introduction 

Laser in dentistry has found its use in many procedures 

after its introduction in the early 1960s and has since 

become fundamental in many dental procedures, both for 

restoration and in prosthesis [1]. Laser characteristic like 

monochromatic coherent light sources, which can be 

focused to interact selectively with the required tissue type, 

makes them suitable. It makes it possible for clinicians to 

effect extremely accurate procedures whereby 

neighbouring tissues are rarely affected, hence less pain 

and quicker healing [2]. Lasers have become far more 

complex, with a great number of devices designed to work 

at particular wavelengths and interact with different types 

of tissues; the application of lasers in dentistry involves 

both the treatment of the soft tissues and the hard structure 

of the teeth [3].  

In restorative and prosthodontic dentistry literature, lasers 

have received a lot of attention for use in caries, genial 

sculpting, enamel etching, and crown lengthening. 

Repairing these abnormalities is not facile with 

conventional techniques because of the challenges in 

attaining architectural accuracy and possible postoperative 

sequelae. While conventional procedures pose several of 

these complications, laser procedures present an advantage 

in that they allow the dentist to have precise control of the 

area to treat, the extent of which anesthesia is required, and 

the chances of bleeding [4]. These factors in combination, 

wherein patients undergo comfort, less invasiveness, and 

better clinical results, have boosted the practice of laser 

technology among dental clinics [5]. The types of lasers 

commonly used in dentistry include: diode laser, ND, CO₂, 

Er, and Er, Cr laser, which are unique in their operations, 

suitable for various dental procedures. For example, the 

diode laser is best suitable for soft tissue control because it 

is absorbed by melanin and hemoglobin, making it possible 

to use it for both cutting and coagulation [6].  

On the other hand, Er and Er, Cr lasers work in 

wavelengths where water and hydroxyapatite absorbance is 

high, hence suitable for hard tissue cutting such as caries 

excavation and cavity conditioning [7]. Such flexibility in 

laser selection for a given procedure has made these 

devices essential in restorative and prosthodontic dentistry, 

where hard as well as soft tissue control is often an issue 

[3, 8]. The general use of Lasers in dental treatments has 

widely spread due to changes in Laser technology. For 

instance, Gingivectomy/frenectomy procedures have 

realized lesser bleeding incidences as well as lesser time 

required to recover incidence which is pivotal in complex 

prosthodontics cases [9]. Moreover, the application of 

lasers in hard tissue has been beneficial, especially when 

cutting healthy structures of teeth, where accuracy is 

important in delivering successful restoration and 

propelling long-lasting prosthodontic outcomes.  

Additionally, the bactericidal effects of lasers make them 

helpful in endodontic treatment as well as periodontal 

interventions within the prosthodontics and restorative 
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fields. Nonetheless, like any other process, it has several 

drawbacks, even though laser use can come with numerous 

advantages in dental practice. Consequently, the costs of 

equipment, the requirement for specialized courses, and 

possible thermal damage in the case of insufficient cooling 

have limited its availability in some points of care [10]. 

However, complication arises through the inadequacy of 

standard guidelines in the many applications of laser 

systems. Overcoming these concerns is critical for lasers to 

become more comprehensively incorporated into routine 

DM RPCs [11]. The goal of this review is to assess current 

data concerning the use and efficacy of lasers in restorative 

and prosthodontic dentistry. This review overviews the 

clinical findings, advantages, and perceived disadvantages 

of laser technology application in dentistry, systematically, 

to demonstrate how the integrated data or the lack thereof 

calls for more systematic investigation and guideline 

consensus regarding the utility of laser settings in dentistry. 

Materials and Methods 

Search strategy 

Electronic databases with relevant keywords were searched 

principally to pinpoint studies comparing the use of lasers 

in restorations and prosthodontics. We utilized three 

primary databases: PubMed, Cochrane Library, and 

Google Scholar, as these databases readily offer vast 

numbers of medical and dental materials. Among these 

sources, the articles published from 2017 to 2022 were 

selected to enhance the relevance of the findings [12]. 

Search terms used were “laser in restorative dentistry”, 

“soft tissue laser in dentistry”, “hard tissue laser in 

dentistry”, “prosthodontics application of laser”, and 

“lasers in dentistry”. Keywords were interconnected by the 

Boolean operators to expand the range of results by using 

such terms as “AND” or “OR” [13]. The identified articles 

were initially screened for their relevance based on their 

titles and abstracts, and finally, only those articles that 

reported on laser uses in restorative and prosthodontic 

dentistry were included for detailed analysis. 

Inclusion and exclusion criteria 

Studies were included based on the following criteria: The 

inclusion criteria comprised the following: (1) peer-

reviewed full-text original research articles of field interest 

in terms of laser applications in restorative or 

prosthodontics dentistry; (2) published in the last five years 

(from year 2017 to the current year 2022) to discover the 

more recently available literature; (3) Human subject-based 

studies and in vivo/in vitro experimental animal studies 

relevant to restorative and prosthodontics Studies were 

excluded if they met any of the following criteria: 

Excluded articles were those that consisted of: (1) only 

case reports, reviews or commentaries with no original 

data, (2) papers published in languages other than English, 

(3) papers that focused on the laser application in fields 

other than restorative or prosthodontics treatment and (4) 

papers where the full text was not available or if the 

information required to assess the methodological quality 

of the study was incomplete (Figure 1). 

Data extraction and synthesis 

Data extraction was done by searching for information on 

laser application, the kind of laser used, the approaches 

used during the procedures, and the outcome from each of 

the selected studies. Information extracted from the studies 

consisted of sample and design, laser wavelength and type, 

patient sample used, major findings, and limitations. For 

comparison, each study was evaluated according to the 

application focus of the study: soft tissue, hard tissue, or 

the selected prosthodontics procedure. Each of the 13 

studies was summarized to present its main findings, 

including main advantages, limitations, and potential 

clinical applications related to laser use in procedures of 

different types [13]. 

 

Figure 1. PRISMA flowchart explaining the screening 

process 

Risk of bias assessment 

To maintain the compatibility of the results, we evaluated 

the risk of bias using instruments that are appropriate for 

the kinds of papers included in this review. For in vivo 

studies, the bias in the study design, sample selection, and 

reporting of outcomes was assessed using the Science in 

Risk Assessment and Policy (SciRAP) tool as described by 

Sant’Anna et al. [14]. In vitro studies, the OHAT tool was 

used for factors such as the repeatability of the results and 

the level of their clarity [15]. For randomized controlled 

trials, the Scottish Intercollegiate Guidelines Network 

(SIGN) checklist was used to check general quality 

and>Any trials that meet the inclusion criteria and abstracts 

were reviewed according to the quality checklists that were 

set out in this study namely for randomized controlled 

trials SIGN checklist to check the overall quality and for 
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qualitative studies Tolman and Agar checklist for overall 

quality based on randomization, blinding and statistical 

analysis. To reduce intersubjective interference, two or 

more authors reviewed each of the studies independently, 

though discrepancies were discussed. Low risks of bias 

trials were given preference in the process of synthesizing 

knowledge regarding the therapeutic effects and uses of 

Lasers in Restorative and Prosthodontics dentistry. 

Results and Discussion 

The following table provides a brief tabulation of some of 

the findings from some of the studies that discuss the many 

uses of lasers in restorative and prosthodontic dentistry. 

The table separates the data with reference to the 

comparison, mechanical and antibacterial properties, 

clinical efficacies, methodologies, and main findings, to 

give a systematic and clear summarization of the laser 

technology and its impact on the enhancement of various 

dental treatments. The present snapshot is thus a 

convenient compendium that points to the benefits and 

clinical applicability of various forms of lasers in dental 

medicine (Table 1). 

 

 

Table 1. Summary of the included studies 

Author 

(Year) 
Comparison 

Mechanical 

Properties 
Clinical Outcomes Methodologies Main Results 

Sant'Anna et 

al. (2017) 

Laser-assisted 

orthodontics vs. traditional 

methods 

Enhanced precision 

in tissue 

manipulation 

Better patient outcomes 

in soft tissue 

management 

In vivo study with 

orthodontic 

patients 

Laser improved precision 

and reduced discomfort in 

soft tissue applications. 

Meier et al. 

(2017) 

Er: YAG laser for biofilm 

removal vs. other 

treatments 

Effective biofilm 

removal on dentin 

surfaces 

Improved long-term 

implant integration 

In vitro study on 

dentin and titanium 

surfaces 

Er: YAG laser 

demonstrated superior 

biofilm removal 

effectiveness. 

Pereira et al. 

(2018) 

Nd: YAG laser effect on 

dentin vs. fluoride 

application 

Increased dentin 

strength after laser 

treatment 

Enhanced stability of 

restorations 

In vitro experiment 

on dentin erosion 

prevention 

Nd: YAG laser showed 

enhanced dentin strength 

and antibacterial effects. 

Zakrzewski 

et al. (2020) 

Er: YAG laser on root 

canal filling removal vs. 

traditional methods 

Efficient and safe for 

root canal 

debridement 

Effective for long-term 

root canal success 

In vitro and 

clinical study on 

root canals 

Er: YAG laser is effective 

and safe in root canal 

treatments. 

Hanke et al. 

(2021) 

Diode laser use in soft 

tissue surgery vs. 

traditional scalpel 

Controlled incision 

depth with minimal 

tissue damage 

Reduced healing time 

and discomfort 

Clinical evaluation 

in soft tissue 

procedures 

Diode laser provided 

better control and reduced 

tissue damage. 

Sun et al. 

(2017) 

Diode laser for rapid 

enamel mineralization vs. 

traditional methods 

Enhanced enamel 

microhardness 

Stable enamel 

conditioning for 

restorative procedures 

In vitro enamel 

mineralization 

study 

Diode laser increased 

enamel hardness, aiding in 

mineralization. 

 

The findings of this SR support the effectiveness of laser 

systems in the field of restorative and prosthodontic 

dentistry, especially for improving accuracy, comfort, and 

effectiveness of treatments. In soft tissue applications, 

which include the sulcular and gingival tissue, the diode 

and ND pose as less intrusive compared to conventional 

surgical implements, making them capable of removing 

tissue, causing little to no blood loss, and can heal much 

faster. Other surgeries like gingivectomy, frenectomy, and 

gingival contouring here also get advantage with laser by 

reducing the amount of tissue injury that subsequently 

enhances the level of patient comfort and early healing. 

These findings are in concordance with other studies where 

lasers have been shown to minimize the postoperative pain 

in soft tissue management [15]. In hard tissue applications, 

they use lasers to include Er and Er, Cr. They have also 

been proven to have efficacy in selective enamel and 

dentin caries removal and cavity preparation. This means 

more conservative approaches than conventional 

techniques because the laser can selectively cut out the 

decaying part while leaving the healthy part intact. Also, 

by laser conditioning of the enamel, the adhesion to the 

tissues is likely to provide better bond strength for 

restorations, which may in turn enhance the durability of 

the restoration. The antibacterial lasers are also very 

effective in preventing the formation of secondary caries 

by decreasing the bacterial content in treated areas [16] 

Lasers in prosthodontics practice suggest that lasers can 

improve the accuracy of procedures, including crown 

height reduction and gingival contouring, which the 

authors feel will improve prosthesis fit and esthetics. Also, 

the use of lasers in restoration removal, especially when 

using Er<tool_call>  

Tags: Medical Technology, enhancements, lasers, Lasers, 

removal, Restoration, Restoration Removal, Technology, 

use, Use of Lasers, shows a technique that has less harm on 

the tooth than the traditional methods in terms of removing 

enamel and dentin. This aspect is of significant importance 

in the structure retention of teeth that are set aside for 
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further prosthetic studies. Altogether, the findings 

contribute to the further development of laser technology 

in dentistry and demonstrate both the flaws and the 

benefits of its application. However, more long-term 

research is needed to develop the guidelines for the laser 

application and assess its effectiveness over longer periods. 

Soft tissue applications 

Laser technology seems to have more value and utilization 

in different soft tissues in the dentistry field since it 

provides high accuracy, less bleeding, and quicker healing 

time than conventional procedures. Gingivectomy is 

relatively common among the commonly performed laser-

assisted soft tissue surgeries, whereby excess or 

pathological gingival tissue is removed to aesthetically and 

therapeutically benefit the patient. Research has shown that 

Lasers, especially diode and ND lasers, provide higher 

precision options in tissue ablation, thus resulting in less 

bleeding after the surgery and less pain recurring for the 

patients. Another application that makes use of lasers is 

gingival contouring; laser offers an invaluable solution to 

re-contour or remodel the gum tissue without inflicting 

much trauma, or have a faster healing period for the 

improvement of the aesthetic appearance of patients who 

require such adjustments. In frenectomy surgical 

interventions, when the frenulum is to be cut for functional 

problems, such as tongue tie, lasers have a large number of 

benefits compared with traditional techniques. Solid state 

lasers are predominantly employed due to the efficiency of 

diode lasers in the bloodless operative field and the least 

suture requirement. Moreover, lasers minimize 

postoperative pain and inflammation that would affect 

children and adults [17]. Laser is also applied in treating 

oral pathology like aphthous ulcers, benign oral neoplasms, 

by applying the ablation method, which is less invasive and 

has less discomfort to the patient. Lasers have proved to be 

effective in the treatment of soft tissue pathologies such as 

melanin hyperpigmentation and are less painful with 

lasting outcomes implanted as compared to surgery. 

Concisely, LAS emerged as a more satisfactory treatment 

option with faster healing time, with some common 

clinical applications such as gingivectomy, contouring, and 

frenectomy [18, 19]. Reduced invasiveness, the precision 

of laser, and improved patient comfort, which are 

inevitably related to the use of laser in dental practice, 

make the use of laser on soft tissue more appropriate. 

Hard tissue applications 

Lasers have been effective within hard tissue applications 

such as caries removal, enamel conditioning, and cavity 

preparation. For caries removal, Er laser is particularly 

preferred because of its highly selective interaction with 

dental tissue, allowing the removal of only the carious 

tissue and leaving the enamel and dentin intact. According 

to the research, laser caries excavations cause low levels of 

heat generation affecting the tissues surrounding it, thus 

being an alternative to the mechanical burs common in 

traditional dentistry that may sometimes lead to micro 

cracks within the teeth [15, 20]. Also, the patients note that 

they are less anxious during laser caries removal than with 

conventional techniques because the process is less noisy 

and involves less tissue penetration. Lasers also have 

potential in enamel conditioning, especially while etching 

teeth for adhesive processes. The ND and Er laser is 

applied to roughen the surface of the enamel to increase the 

micro-retention of the bonding agents to the restorative 

material. Studies have shown that through laser 

conditioning, they have enhanced bonding characteristics 

and therefore increased resistance towards failure of the 

restoration. Laser conditioning does not use acidic agents 

while acid etching does; therefore, it is ideal for patients 

with sensitive teeth. Regarding cavity preparation, lasers 

such as the Er, Cr, and Er those studies have been 

demonstrated to be effective in preparing the tooth surface 

with accuracy. Laser-assisted cavity preparation enables 

the use of minimally invasive procedures since lasers are 

used to remove the required amount of tooth structure 

without necessarily requiring the removal of sound tooth 

structure. The antibacterial properties also contribute to the 

process of disinfection of the prepared cavity, and would 

probably lessen secondary decay [14, 21]. Therefore, lasers 

provide not only efficient working with hard dental tissues 

but also enhanced clinical efficacy due to the promotion of 

less invasive solutions and increased bond strength, being 

valuable in the area of conservative Dentistry. 

Prosthodontics applications 

Lasers are used in many different applications in the field 

of prosthodontics; perhaps the most common is crown 

elongation, followed by the procedure referred to as 

gingival troughing, and finally in the removal of 

restorations, where the precision that the laser provides is 

beneficial to the patient. Procedures such as crown 

lengthening, which may be done to expose more of the 

tooth for restoration, do very well with lasers. Others have 

pointed out that lasers, specifically diode and Er, Cr lasers, 

decrease inflammation and provide selective tissue 

coagulation, enabling the clinician to accomplish selective 

gingival sculpting without raising surgical flaps [8, 22]. 

With laser crown lengthening, post-operative discomfort is 

minimal, and healing time is rather short, making the 

patient more compliant and happy. While taking the 

impressions for crown placement, it may be needed to 

perform the procedure known as gingival troughing; the 

same can be done with the help of lasers instead of 

retraction cords.  

Diode lasers are typically utilized for this procedure 

because the sulcular epithelium is removed, as when 

preparing a flap, and makes for a clean gingival margin 

without using mechanical retraction to do so, which can be 

uncomfortable for the patient. This technique enables a dry 

operative field, which helps in gaining an accurate wax bite 

and minimizes the chances of damage to the gums, leading 

to a better marginal fit of the prosthesis. Laser technology 

also assists in the planning of ceramic or composite 

restoration removal. Er and Er, Cr lasers have been found 

especially useful in removing such materials while leaving 
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the natural tooth fibers intact. In restoration removal, lasers 

are applied to decrease the time of the procedure and the 

microfractures that appear when using a bur [23, 24]. It 

also enhances patient satisfaction since it takes less time, 

and the patients have little time to get irritated by vibration 

and mechanical sounds from instruments [18, 25] In 

general, the accuracy, tissue-sparing effects, and time-

saving capability of lasers qualify them as important assets 

in prosthodontics in improving the quality and longevity of 

prosthetic solutions [26-30]. 

Challenges and limitations 

Challenges  

It therefore comes as no surprise that laser technology in 

dentistry has several drawbacks that hamper its use. Laser 

equipment is expensive, both for purchasing and for 

maintaining, and is thus considered to be a somewhat 

limiting factor in the present day. This also makes laser 

technology less affordable to restricted dental practices and 

pushes up the cost of treatments to patients. Further, 

appropriate usage of lasers necessitates proper training; 

this is because different lasers produce different effects on 

different types of tissues, and care must be taken to use 

each laser type appropriately to avoid tissue injury [31-35]. 

Another problem is the absence of a validated technique 

that will be used in laser applications, depending on the 

specific procedure, which causes variability in results. 

Scarcity of data on the longevity of the priming laser 

treatment, together with the performance of the restorative 

material, also poses a great challenge to the adoption of 

laser treatment in normal practice. Others include the 

actual threat of harming the target tissues in terms of 

thermal damage. These challenges could be overcome with 

more cost-efficient laser options, wider implementation of 

training programs to educate and integrate laser usage, as 

well as advancing research in the topic. 

Limitations 

The applicability of lasers in restorative and prosthodontic 

dentistry has been labeled as having several limitations 

despite its valuable characteristics. One of the flaws still 

present when using lasers in restorative dentistry is the 

insufficient evidence about the longevity and efficacy of 

restorative laser-treated closures. Many evaluate the 

outcomes of laser treatments over a short period of time, 

which leads to a lack of knowledge of the long-term 

advantages and rare adverse effects. This lack of certainty 

means that dentists are somewhat in the dark as to the best 

way of incorporating lasers into their everyday practice. 

Another shortcoming is the instability of lasers in terms of 

the emitted wavelength, power configuration, and 

operational modes, which can greatly affect treatments’ 

efficacy. On this basis, due to differences in protocols, 

findings from different studies often show disparities, and 

it is hard to generalize the results. Furthermore, not all 

specific types of lasers apply to all dental operations, and 

the problem of heat effects on surrounding tissues is 

evident; these disadvantages are especially critical if the 

surgeon is not very experienced [19, 31, 36-43]. 

Accessibility is an issue due to expensive equipment and 

training being required to use such technology, particularly 

when practiced in small or limited access settings, such as 

general rural dental practices. These limitations are a little 

beyond the scope of current, non-standardized research 

methods, and the current state of laser development and 

application may specify lasers more safely and consistently 

for broader use in dentistry. 

Future research direction 

Melzi has provided some insights on the relative lack of 

well-controlled studies on the clinical use of lasers; future 

studies should aim to fill this gap by providing parameters 

that must, however, be clarified to improve the 

predictability of laser application in restorative and 

prosthodontic dentistry. Research works that look into the 

best laser parameters that include the laser wavelength, 

power, and irradiation time for particular dental operations 

may help develop a versatile clinical protocol that can 

guide practitioners. Further long-term randomized clinical 

trials are required to compare the effectiveness of laser-

assisted treatments for suitable long-term restorations and 

more mechanical prosthodontic implants. Expanding upon 

the fine work of engineers who have developed cheaper, 

versatile lasers that could be applied to numerous dental 

applications would also introduce this technology into 

more general practices. Additional studies utilizing the 

guidance offered by the present work might extend the 

safety level of applying lasers for RTT to laser equipment. 

Last, investigations regarding utilizing lasers together with 

other modern technologies, like photodynamic treatment, 

will show potential for elevating bactericidal properties as 

well as stimulating tissue regeneration in dentistry. 

Conclusion 

Therefore, laser technology has been introduced as one of 

the most useful tools in restorative and prosthodontic 

dentistry, with many clinical benefits in comparison with 

the conventional concepts. This analysis of the current 

literature finds that lasers contribute to increased accuracy, 

speed, and satisfaction in both soft and hard tissue 

treatment. In versatile applications, laser-like diodes and 

ND have been used in soft tissue applications. Have also 

proven the possibility of solving the problems of decreased 

bleeding, post-operative pain, and injury healing periods. 

Non-surgical applications such as: gingivectomy, gingival 

contouring, frenectomy, gain from laser surgery due to the 

advantages in complication rates and patient anxiety that 

are associated with the conventional surgical instruments. 

In hard tissue applications, Er: YAG laser is preferred 

because of its value in several medical fields and its 

capability of cutting through bones and dental prostheses. 

And, Er, Cr, their use has proved appropriate in caries 

excision, enamel and dentin conditioning, as well as cavity 

preparation. The feature of these lasers is that they can 
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profoundly eliminate irregularity of the tooth, while at the 

same time leaving sound tooth structure, which is in the 

end restrictive and conservative; this is very advantageous 

to the overall dental wellness. In addition, it is stated that 

the antibacterial effects of lasers prevent bacteria from 

colonizing treated areas and may reduce the incidence of 

new cavities and aid in the long-term success of 

restorations. In prosthodontic practice, lasers are frequently 

used for crown lengthening, gingival troughing, and 

precise removal of restorations. The studies highlighted 

above show that lasers optimize the clinical care delivery 

process and also contribute positively to the characteristics 

of final prostheses. Giving the patients and tissue 

management and restoration removal other choices than 

surgical intervention, lasers are improving the 

predictability and comfort of prosthodontic procedures. 

The versatility of laser technology is apparent, but further 

investigation is required to implement it; it could become 

the gold standard in many applications and assess the 

lasting effectiveness of treatments. Concerns related to 

training, costs, and the overall technical availability of 

training to as many potential participants as possible 

should also be discussed. In general, lasers can be regarded 

as one of the developments that can be beneficial for the 

progress in the field of dentistry as well as for the 

achievement of the goal — to provide patients with the 

highest quality and personalized treatment in the 

contemporary world. 

Acknowledgments: None 

Conflict of interest: None 

Financial support: None 

Ethics statement: None 

References 

1. Hegde MN. Lasers in dentistry: an unceasing 

evolution. J Otolaryngol ENT Res. 2018;10(6):422-6. 

2. Luke AM, Mathew S, Altawash MM, Madan BM. 

Lasers: a review with their applications in oral 

medicine. J Lasers Med Sci. 2019;10(4):324-9. 

3. Pagano S, Lombardo G, Orso M, Abraha I, 

Capobianco B, Cianetti S. Lasers to prevent dental 

caries: a systematic review. BMJ Open. 

2020;10(10):e039465. 

4. Muhammad U, Rajan J. Evolution and advancement 

of lasers in dentistry - a literature review. Int J Oral 

Health Sci. 2021;11(1):1-6. 

5. Mehdipour M, Mortazavi H, Bahramian A, Haghighi 

Enayat N, Azari-Marhabi S. The viewpoints of last-

year dentistry students of Shahid Beheshti University 

on the application of lasers as an independent credit 

in the education of general dentistry. J Lasers Med 

Sci. 2020;11(2):193-6. 

6. Nammour S, El Mobadder M, Namour M, Namour A, 

Arnabat-Dominguez J, Grzech-Lesniak K, et al. 

Aesthetic treatment outcomes of capillary 

hemangioma, venous lake, and venous malformation 

of the lip using different surgical procedures and laser 

wavelengths (ND Er, Cr, CO₂, and Diode 980 nm). 

Int J Environ Res Public Health. 2020;17(22):8484. 

7. Lin GH, Suarez Lopez Del Amo F, Wang HL. Laser 

therapy for the treatment of peri-implant microsites 

and peri-implantitis: an American academy of 

periodontology best evidence review. J Periodontol. 

2018;89(7):766-82. 

8. Binrayes A. An update on the use of lasers in 

prosthodontics. Cureus. 2024;16(3):e55743. 

9. Al-Maliky MA, Frentzen M, Meister J. Artificial 

caries resistance in enamel after topical fluoride 

treatment and 445 nm laser irradiation. Biomed Res 

Int. 2019;2019:9101642. 

10. Scatolin RS, Colucci V, Lepri TP, Alexandria AK, 

Maia LC, Galo R, et al. Non-contact profilometry of 

eroded and abraded enamel irradiated with an Er 

Laser. J Appl Oral Sci. 2018;26:e20170788. 

11. Fenelon T, Zakrzewski W, Dobrzyński M, Dominiak 

M, Grzech-Leśniak K. The effect of post-extraction 

socket preservation laser treatment on bone density 

four months after extraction: randomized controlled 

trial. Clin Implant Dent Relat Res. 2021;23(3):309-

16. 

12. Parker S. Laser-tissue interaction and its application 

in clinical dentistry. Int J Laser Dent. 2007;17(1):13-

21. 

13. Sterczala B, Grzech-Lesniak K, Michel O, 

Trzeciakowski W, Dominiak M, Jurczyszyn K. 

Assessment of human gingival fibroblast proliferation 

after laser stimulation in vitro using different laser 

types and wavelengths (1064, 980, 635, 450, and 405 

nm)-preliminary report. J Pers Med. 2021;11(2):106. 

14. Sant’Anna EF, Araujo MTS, Nojima LI, Cunha ACD, 

Silveira BLD, Marquezan M. High-intensity laser 

application in orthodontics. Dent Press J Orthod. 

2017;22(6):99-109. 

15. Sun M, Wu N, Chen H. Laser-assisted rapid 

mineralization of human tooth enamel. Sci Rep. 

2017;7(1):9611. 

16. Pereira DL, Freitas AZ, Bachmann L, Benetti C, 

Zezell DM, Ana PA. Variation on molecular 

structure, crystallinity, and optical properties of 

dentin due to ND laser and fluoride aimed at tooth 

erosion prevention. Int J Mol Sci. 2018;19(2):548. 

17. Meier I, Eick S, Spoerle F, Bender P, Aoki A, Izumi 

Y, et al. Vitro-activity of Er laser in comparison with 

other treatment modalities on biofilm ablation from 

implant and tooth surfaces. PLoS One. 

2017;12(1):e0171086. 

18. Zakrzewski W, Kqiku L, Moritz A, Witek A, 

Dominiak M. Efficacy of removal of cariogenic 

bacteria and carious dentin by ablation using different 

modes of Er lasers. Braz J Med Biol Res. 

2020;51(3):e7876. 

19. Sachelarie L, Cristea R, Burlui E, Hurjui LL. Laser 



Alnafisah et al.  

 

Annals of Dental Specialty Vol. 13; Issue 1. Jan – Mar 2025 | 33 

 

technology in dentistry: from clinical applications to 

future innovations. Dent J. 2024;12(12):420. 

20. Kwaśna M, Cłapińska P, Piosik Z, Barysz K, Dubiec 

I, Bęben A, et al. Intraoral applications of lasers in the 

prosthetic rehabilitation with fixed partial dentures—

a narrative review. Dent J. 2024;12(6):164. 

21. Al Hussian BS, Al Hammad M, Al Amri N, Al 

Markhan F, Asiri A, Al Deraibi Z, et al. Application 

of lasers in various procedures performed in 

prosthodontics; a systemic review. Pharmacophore. 

2022;13(4-2022):129-34. 

22. Convissar RA. Principles and practice of laser 

dentistry-E-book. 1st ed. Elsevier Health Sciences; 

2022. 

23. Malinga L, Laing M. Economic evaluation of 

biopesticides vs. chemical insecticides: impact on 

cotton farming in South Africa. Entomol Lett. 

2024;4(2):22-33. doi:10.51847/0dYZdyeQRm 

24. Anushree A, Ali MZ, Ahsan J. Cognitive impairments 

induced by acute arsenic exposure in drosophila 

melanogaster larvae. Entomol Lett. 2023;3(2):1-8. 

doi:10.51847/T2OLB4wjap 

25. Sorrentino R, Ruggiero G, Zarone F. Laser systems 

for gingival retraction in fixed prosthodontics: a 

narrative review. J Osseointegration. 2022;14(1):1-5. 

26. Hackenberg B, Schlich M, Gouveris H, Seifen C, 

Matthias C, Campus G, et al. Perceived competence 

of dental students in managing medical emergencies: 

a cross-sectional study. Ann J Dent Med Assist. 

2023;3(1):20-5. doi:10.51847/SlNUqaRTG2 

27. Makakova DR, Zagorchev P, Dimitrova M, 

Georgieva Y, Tilov B. Diode laser vs. retraction cord: 

evaluating gingival retraction efficacy in 

prosthodontics. Asian J Periodontics Orthod. 

2024;4:52-9. doi:10.51847/PzJumKgace 

28. Dobrzynski W, Szymonowicz M, Wiglusz RJ, Rybak 

Z, Zawadzka-Knefel A, Janecki M, et al. 

Nanotechnology in orthodontics: current applications 

and future perspectives. Asian J Periodontics Orthod. 

2024;4:24-33. doi:10.51847/pRV7a8ayHa 

29. Alsubeie MS. Comprehensive analysis of castor bean 

(ricinus communis): morphology, genetics, and 

chemical composition in Riyadh, Saudi Arabia. Int J 

Vet Res Allied Sci. 2023;3(1):19-25. 

doi:10.51847/jgqI2t2Fg9 

30. Zafeiraki E, Sabo R, Kasiotis KM, Machera K, 

Sabová L, Majchrák T. Identification of various 

elements and heavy metals in honeybee and beeswax 

samples from different environmental sources. Int J 

Vet Res Allied Sci. 2024;4(2):27-39. 

doi:10.51847/TqjCGYfua4 

31. Al-Khotani A, Naimi-Akbar A, Albadawi E, Ernberg 

M, Hedenberg-Magnusson B, Christidis N. 

Prevalence of cross-bite in school-aged children in 

Jeddah: an observational study. Turk J Public Health 

Dent. 2022;2(1):9-12. doi:10.51847/cG9FlihXIO 

32. Mubayrik AFB, Al-Turck K, Aldaijy RE, Alshehri 

RM, Bedaiwi AA, Alofisan AO, et al. Understanding 

the dangers of sun exposure and the importance of 

photoprotection practices in public awareness. Turk J 

Public Health Dent. 2022;2(1):1-8. 

doi:10.51847/32g0nPWudc 

33. Daivasigamani S, Chidambaranathan AS, 

Balasubramanium M. A systematic review on the 

color stability of maxillofacial silicone materials after 

disinfection and aging procedures. Int J Dent Res 

Allied Sci. 2022;2(1):8-12. doi:10.51847/8qZssQqjrK 

34. Mohandas R, Ramani P, Mohapatra S. Exploring 

corono-condylar distance as a radiographic marker for 

chronological age. Int J Dent Res Allied Sci. 

2022;2(2):7-9. doi:10.51847/xF069fnRvk 

35. Broers DLM, Dubois L, Lange JD, Welie JVM, 

Brands WG, Lagas MBD, et al. Surgical tooth 

extraction competence among dental postgraduates 

and general practitioners. Ann J Dent Med Assist. 

2023;3(1):11-9. doi:10.51847/ppTsYrGv1a 

36. Liu M, Tang Q, Wang Q, Xie W, Fan J, Tang S, et al. 

Studying the sleep quality of first pregnant women in 

the third trimester of pregnancy and some factors 

related to it. J Integr Nurs Palliat Care. 2022;3:1-6. 

doi:10.51847/K1PUWsJ24H 

37. Zhang X, Wu X, Cao J, Guo N, Bo H, Ma Y, et al. 

Investigating factors affecting the length of patients' 

stay in hospitals. J Integr Nurs Palliat Care. 

2022;3:26-30. doi:10.51847/FLasQgumnS 

38. İlaslan E, Adıbelli D, Teskereci G, Cura ŞÜ. Studying 

the impact of clinical decision-making and critical 

thinking on the quality of nursing care. J Integr Nurs 

Palliat Care. 2023;4:23-9. doi:10.51847/fsTLiDadY3 

39. Enwa FO, Jewo AO, Oyubu LO, Adjekuko CO, 

Effiong V. Incidence of vaginal infections among 

females of different age categories in Delta State, 

Nigeria. Bull Pioneer Res Med Clin Sci. 

2022;1(1):18-23. doi:10.51847/C1oahQ115n 

40. Makhoahle PM, Makhalima NL, Motsumi C. 

Comparison of performance and precision of advia 

2120i and XT 2000i analyzers. Bull Pioneer Res Med 

Clin Sci. 2023;2(1):1-8. doi:10.51847/VVMvjcrGcK 

41. Tabassum M, Ayub F, Tanveer K, Ramzan M, 

Bukhsh A, Mohammed ZM, et al. Quality-of-life 

assessment in musculoskeletal disorder patients, 

Lahore, Pakistan. Bull Pioneer Res Med Clin Sci. 

2023;2(1):17-24. doi:10.51847/QVOwcxjCwX 

42. Kulkarni S, Zope S, Suragimath G, Varma S, Kale A. 

The influence of female sex hormones on periodontal 

health: a regional awareness study. Ann Orthod 

Periodontics Spec. 2023;3:10-8. 

doi:10.51847/v4EFMh6WEf 

43. Ismikhanov AG, Dadaeva GT, Dzhabrailov SM, 

Maysigova JB, Semenov MR, Dzagurova LA. The 

role of selenium-containing compounds in 

periodontal and dental disease management. Ann 

Orthod Periodontics Spec. 2024;4:32-8. 

doi:10.51847/pB7YqtH50J 

 


