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                       Laser and preventive dentistry    Dr. Azhar Al-Kamal 

        Although dental caries is a preventable disease it is still common and 

remains a public health problem, especially in developing countries, and 

certain populations in economically developed countries. Therefore, there 

is still a need to prevent dental caries and search for alternative methods 

for disease prevention, or new ways of augmenting current preventive 

programs. One of the potentially effective preventive measures is the use 

of lasers. The acronym laser stands for light amplification by stimulated 

emission of radiation laser work as a result of resonant effect. They 

produce heat by converting electromagnetic energy into thermal energy. 

Their working principle is generation of monochromatic, coherent and 

collimated radiation by suitable laser medium in an optical resonator. 

Laser-tissue interaction is controlled by irradiation parameters: 

wavelength, repetition rate, pulse energy, pulse duration, continuous or 

pulsed emission, beam size, delivery method, and optical and thermal 

properties of the tissue.  

          Laser emission modes play an important role in increasing the 

tissue temperature. The thermal effect of laser energy on tissue primarily 

involves the water content of tissue and the temperature rise of tissue. A 

laser beam has a natural sterilization effect: it evaporates bacteria, viruses 

and fungi, which leads to a decrease in local infections. Probably most 

important, the laser decreases post-operative pain by sealing nerve 

endings. 

            As early 1966, Stern and Sognnaes, using an Nd: YAG 

(Neodymium-Doped Yttrium Aluminium Garnet) laser showed that 

irradiated enamel specimens were resistant to acid demineralization, 

while in 1993, Hicks, et al. concluded that exposure of sound enamel 

surfaces to argon laser resulted in a significant reducing in lesion depth 

after acidic challenge.  

Laser available for utilization in dentistry include: - 

1- Hard lasers     Co2, Nd:YAG and argon lasers. 

2- Soft lasers        He Ne lasers, Diod lasers.  
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        All lasers except the Co2 laser are transmitted by glass fiber. The Co2 

lasers are transmitted via mirror systems. Laser is being used in almost all 

the specialties of dentistry.  

The ways that dental lasers can be used: 

1- Tooth preparation – Prior to laser dentistry, a drill would be 

required to prepare the tooth for a filling.  Lasers can now 

completely eliminate the need for drilling and anesthesia. Lasers 

also successfully kill oral bacteria around the surgical site. 

2- Reshaping soft tissue – Dental lasers can dissolve soft tissue to 

expose more of the natural tooth (crown lengthening), reshape soft 

tissue to make “gummy smiles” more attractive, and remove 

uncomfortable soft tissue folds caused by denture wear. 

3- Frenectomy – Lasers can improve speech and the feeding habits of 

babies, children and adults by untying the tongue. 

4- Tumor removal – When benign tumors have formed in the soft 

tissue areas of the mouth, a dental laser can completely remove 

them without causing pain. 

5- Whitening – Lasers can greatly expedite the tooth whitening 

process by increasing the activity of the particles in the peroxide 

bleaching solution. 

6- Biopsy – Lasers are sometimes used to perform a biopsy on 

suspicious areas of soft tissue.   

Laser effects on tissues: - 

           Depending on the optical properties of the tissue, the light 

energy from a laser may have four different interactions with the 

target tissue, as follows: - 

1- Reflection. 

2- Transmission. 

3- Scattering. 

4- Absorption. 

Role of laser in preventive dentistry 

          Laser dentistry when combined with conventional preventive 

dentistry techniques has enhanced the effect of preventive measure. 

Action of preventive techniques likes fluoride applications; pit and fissure 

sealants etc have more successful results after combining them with 

lasers.  



4 
 

Studies shown:- 

1- Significant reduction in enamel solubility following Co2 laser 

irradiation and reported that there was significant synergism 

between that laser and 0.2 ppm fluoride solution. The combined 

laser-fluoride treatment led to 98% reduction in mineral loss. 

2- Combining acidulated phosphate fluoride with argon laser 

irradiation resulted in a 50% reduction in lesion depth compared 

with control lesions which did not receive any treatment.  

Certain roles of laser in preventive dentistry of caries as follows: - 

1- Low-energy density lasers partially inhibit caries process without 

causing any damage to pulp and oral mucosa. 

2- Laser alters the tooth surface making it resistance to acid 

demineralization. 

3- Co2 lasers are more effective than ruby and Nd:YAG laser in 

decreasing subsurface demineralization during caries process. Co2 

laser treatment of dental enamel can markedly inhibit subsequent 

caries-like progression. Optimum caries inhibition in enamel 

appears to be achieved by pretreatments that produce surface 

temperatures in the range of 800-1200 degrees C. For clinical 

application the surface enamel heating must not lead to consequent 

pulp chamber temperature rises of ˃ 4 degrees C. to meet these 

conditions a pulsed laser is required with a sufficiently high 

absorption coefficient (wavelength = 9.3 or 9.6 microns). 

4- Good mouth opining is required so that laser beam through flexible 

arm can reach the caries susceptible tooth surface. 

5- Minimum possible energy density should be applied to prevent 

injuries to the pulp and soft tissue.   

6- More effective for occlusal surface caries and least effective on 

proximal caries because of difficultly in approach and proximity of 

the gingival. 

7- YAG lasers are impractical for intraoral use as they guide with a 

conventional optical fiber and require rigid arms which are difficult 

in intraoral manipulation. They also increase the pulp temperature 

by 20 C.  

8- Pulse low-energy infra-red laser radiation is better than other types 

of lasers as a preventive tool in dentistry. 
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9- Use of laser on root caries helps in decreasing caries and Argon 

laser used in combination with fluoride is seen to have very good 

effect against caries. 

10- A greater selectivity of wavelengths (9300 nm and 9600 nm) in 

the targeting and removal of the carbonate group from enamel 

mineral molecule results in a greatly increased acid-resistant 

compound. Additionally, the altered mineral has greater uptake of 

topically applied fluoride. 

11- For diagnosis of caries: - 

a- Quantitative light-induced fluorescence (QLF) is a highly 

sensitive method for determining short term changes in hard 

tissues lesions in the mouth.  he e citation  avelength     4   

nm) produced by QLF system allow visualization and 

quantification of intrinsic green fluorescence of dental tissues 

and the red fluorescence of bacterial origin. 

b- DIAGNOdent is laser fluorescence allows for detection of 

noncavitated, occlusal pit-and-fissure tooth decay based upon 

the differences in fluorescence of sound and carious enamel, in 

addition to smooth surface caries at an earlier stage than visual 

inspection. The sensitivity is 0.76-0.87 for noncavitated 

enamel/or dentin. Recommendations for treatment are: values 

between 10-15 require no active care or treatment; values 

between 15-30 require preventive or operative care, depending 

on the patient's caries risk; values of 30 + require operative and 

preventive care.  

c- The Argon laser (488 nm) provided the most suitable 

wavelength for detection of carious lesion using fluorescence. 

Its effectiveness in distinguishing caries lesion from sound areas 

was related to the higher absorption of argon laser light by 

carious tissue, resulting in less fluorescence being emitted by 

them compared to sound tissues. 

 

Benefits of dental lasers 

1- The main benefit is the ability to interact selectively and precisely 

with diseased tissues.  

2- Reduce the amount of bacteria and other pathogens. 
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3- Faster healing and tissue regeneration. 

4- Preservation of more of the natural tooth. 

5- Reduced bleeding during and after treatment. 

6- Reduced need for anesthesia. 

7- Reduced need for stitches and sutures. 

8- Reduced risk of bacterial infections after procedures. 

Drawbacks of dental lasers: - 

1- The disadvantages of dental laser are the relatively high cost 

and the required training. 

2- Another drawback of erbium laser is the inability to remove 

metallic restorations. 

3- No single wavelength will optimally treat all dental tissues. 

Laser safety  

1- All laser devices have complete instruction on the safe use of 

the machine. 

2- Appropriate protective eyewear must be worn by patient and 

dental team. 

3- Masks must be of appropriate filtering capacity to prevent 

inhalation of plume. 

Laser safety officer (LSO) duties are as follows 

1- Understandable the operational characteristics of laser. 

2- Knows output limitation of the device. 

3- Supervises staff education and training. 

4- Oversees personal protective wear. 

5- Knows the potential hazard of the laser. 

 

 

  


