Laser Information Fact Sheet

Lasers serve as effective tools in dentistry for disinfection and desensitization,
and for retention enhancement of restorations.

Laser Disinfection in Dentistry

Lasers achieve bactericidal effects primarily through photothermal mechanisms
— bacteria are evaporated, destroyed, or denatured by laser irradiation, creating a
disinfected field during procedures.

Key applications and findings include:

e Cavity disinfection: The laser demonstrated the highest antibacterial
efficacy against Streptococcus mutans compared to 2% chlorhexidine
supporting its use in managing carious lesions before restoration placement.

e Root canal disinfection: lasers are used for endodontic disinfection. Dentinal
tubules and enamel prisms act as light guides, enhancing the bactericidal
effect within the tooth. A laser with saline achieved intradentinal disinfection
comparable to 2.5% sodium hypochlorite with passive ultrasonic irrigation.

e Periodontal disinfection: Pre-irradiation of periodontal pockets before
ultrasonic scaling reduced the incidence of bacteremia from 68% to 36%.

e Antimicrobial photodynamic therapy (aPDT): Activation generates singlet
oxygen and free radicals that kill microorganisms through membrane and
DNA damage. Benefits include avoidance of microbial resistance and the
ability to reach deeper parts of periodontal pockets.

Laser Desensitization in Dentistry
Lasers were first used for dentin hypersensitivity (DH) treatment in 1985 and work
through two proposed mechanisms:

1. Tubule occlusion: Lasers vaporize, fuse, melt, or seal dentinal tubules
through recrystallization of the mineral component of dentin, blocking the
hydrodynamic stimulus that causes pain.

2. Direct nerve analgesia: The laser can block depolarization of A-delta and C
fibers, suppressing impulse generation and transmission.
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Lasers Enhanced Retention of restoration

e By directing focused light energy onto a tooth, the intense energy safely
micro-roughens the surface to create a superior mechanical interlocking
zone for restorations.

o The targeted light energy instantly vaporizes minuscule amounts of water
and organic material within the tooth structure. Instead of a smooth surface,
the microscopic explosions and irregularities caused by the laser result in a
highly textured, macro-porous surface.

o This exponentially increases the total surface area available for the dental
adhesive to bond with the natural tooth structure.

e Because the adhesive intimately penetrates these microscopic crevices, the
final restorative material (such as composite resin and crowns) locks into
place much more securely.

This micro-mechanical retention limits microleakage, reduces sensitivity, and
significantly improves the long-term longevity of your restoration
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