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 Lasers are known to some as the "Standard of Care" in veterinary medicine.   They can be 
utilized for both their therapeutic (healing) and surgical (cutting /coagulation) capabilities.   
Laser, which is an acronym for Light Amplified by Stimulated Emission of Radiation is:  "any 
device which can be made to produce or amplify electromagnetic radiation in the wavelength 
from 180nm to 1mm."  Lasers have 3 main components, First an energy source, which most 
commonly is electrical.  Next, a lasing or amplifying medium, which will determine the 
wavelength and finally a resonating cavity that is bound by mirrors.  It is critical that when 
operating a laser the user is knowledgeable of the wavelength. The ability of a laser to penetrate 
deep into the tissue is related to its wavelength.  Ultraviolet (UV) light have shorter wavelengths 
between 100-400nm compared to visible light (400-770nm) and infrared (IR) 770-1mm on the 
electromagnetic spectrum.  The laser beam can be delivered as a continuous wave (CW) or pulse 
beam. The pulse beam allows for higher power in short duration, where CW delivers the energy 
over longer duration. Some lasers are not able to operate in CW due to overheating or damage to 
the laser crystal.  Output emission lasting more than 0.25 seconds are considered CW.  Power is 
the rate of energy delivered, which is measured in Watts.  Watts is equal to the energy measured 
in joules (J) divided by the pulse duration in seconds. 

 Lasers are divided into 4 categories and classified according to their potential to cause 
damage to biological tissues.  Class I cannot cause biological tissue damage under normal 
operating conditions, examples are CD players and laser printers.  Class II lasers have a visible 
range of light and have the potential to cause optical damage if viewed directly for long periods, 
such as a bar code scanner.  Class III lasers are divided into two subcategories; IIIa which have 
1-5mW of radiant power and are not hazardous if viewed briefly by the unprotected eye, such as 
a laser pointer.  Class IIIb have 5-500mW of radiant power and will create optical damage if 
viewed directly, many low level laser therapy units.  Class IV lasers have an output range if > 
500mW and direct exposure to the beam or one reflected off a surface, such as a stainless steel 
table or reflective jewelry, will cause injury to the eye.  Medical lasers are typically classified as 
class IIIb or class IV lasers. 

 Laser surgery can decrease inflammation, provide hemostasis, and reduce pain. The CO2 
laser was the first and still is the most widely used laser in veterinary medicine for general 
surgery.  The CO2 far-infrared wavelength (10,600nm) is only superficially absorbed into the 
tissue (0.2µm). The energy is absorbed by water in the tissues. The CO2 laser has an articulating 
arm that is attached to a hand piece.  There are a variety of tips available, cutting occurs from a 
smaller, more focused tip, and the diffused tip will provide better coagulation.  Char may 
accumulate on the tips during use, this is easily removed using a saline soaked surgical sponge.  
Nd:YAG (1,064nm) and Ho:YAG (2,140nm)lasers are readily transmissible through flexible 
optical fibers or quartz or glass silica, making them ideal for endoscopic procedures.  
Therapeutic lasers do not cut through the tissues like surgical lasers since the energy is 
distributed over a broader surface area. Photobiomodulation therapy and photosimulation therapy 
are terms used to describe the use of lasers in wound healing.  Laser can be used to provide 
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analgesia, reduce inflammation, enhance tissue repair, or as an alternative to acupuncture 
therapy.  They are reported to enhance leukocyte infiltration, increase macrophage activity, 
promote neovascularization,  increase proliferation of fibroblast and keratinocytes,  promote 
early epithelialization, increase the concentration of growth factors, and increase the tensile 
strength.  The diode laser is most commonly used therapeutic laser and may be used along with 
conventional wound management techniques to help accelerate healing.    

 Proper training is essential before operating any class IIIb or class IV laser.  Every 
facility should designate a "Laser Safety Officer" to ensure that the staff is adequately trained 
and SOP (Standard operating procedures) are created.  It is recommended by the ANSI that the 
SOP are laminated and placed with each operating laser unit.    

  Laser safety is paramount and should NEVER be ignored.  Damage can be a result of the 
laser's output energy or power, wavelength of the energy produced, duration of the exposure 
beam, and the cross-sectional area of beam at the point of interest. The cornea, lens and the 
vitreous cavity are most at risk of damage from both visible and near-infrared radiation. The 
collimated beam of a laser light makes optical damage more of a risk than with an ordinary light.  
It is IMPERATIVE to wear eye protection that meets ANSI standards, and is comfortable to the 
operator.  Optical density is the degree of eye protection needed for use of a particular laser 
wavelength.  The CO2 laser is almost entirely absorbed at the corneal surface of the eye, reducing 
the risk to the retina. Most traditional eyeglasses and plastics offer effective eye protection from 
the CO2 laser.   According a study by Sliney et al. J Laser Application 1992, it was demonstrated 
that "clear, 2.4mm-thick polycarbonate lenses was an effective eye protector, and was no 
penetration until the beam irradiance exceeded 100W/cm2 when using the CO2 laser."  This is 
however not the case for other medical lasers, such as the diode (670-950nm), Nd:YAG 
(1,064nm) Ho:YAG (2,010nm).   Low power laser will damage the retina. Eye protection is 
mandatory for the patient, therapist, and any people within five feet of an operating therapeutic 
laser.   There is minimal risk to the skin, and with common sense and proper use, the risk is 
virtually non-existent.  Gloves and respirators should be worn with the risk transmission of viral 
disease through aerosolization, as seen with the human papilloma virus. Inhaling the smoke 
resulting from vaporized tissue is not advised and local exhaust units should be utilized.  Fire is 
another risk associated with laser use.  Alcohol should NEVER be used to prep a feline 
onychectomies when using the laser.  During general surgery aseptic skin preparation, be sure to 
let the area dry for at least 3 minutes if alcohol has been used.  Endotracheal fires have been 
reported and are easily avoided when the proper precautions are taken. When using combustible 
anesthetic gases, and/or 100% oxygen during oral surgery, such as a staphylectomy, ensure a 
tight seal of the endotracheal cuff and pack moistened gauze around endotracheal tube.  Do not 
use electrocautery with a CO2 laser.  Laser calibration should be performed before each 
procedure.  Read manufacturers' instructions for calibration instructions, maintenance schedules 
and troubleshooting.  The flexible fibers are disposable and need to be replaced every 1-4 years 
depending upon usage.  Do not ever try to disassemble a laser, call the distributer to make handle 
all repairs.     

 To avoid accidental exposure to the laser beam, clearly post warning signs at the entrance 
of the treatment area when therapy is in session.  Warning signs MUST contain the words 
DANGER or CAUTION, have a red sunburst beam, and indicate which class and type of laser 
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being used(see fig 1.1 below).  Treatment areas should be free from clutter and have a door that 
remains shut during treatments.   

Organizations /LASER training  

  ANSI – American National Standards Institute 

    Z163.1 document “Safe Use of Lasers” first published 1973, “…in Health 
   Care Facilities” published 1988.  In 2005 ANSI added language to   
   include veterinarians.   

  OSHA—Occupational Safety and Health Administration 

  ASLMS – The American Society for Lasers on Medicine and Surgery  

  LIA – Laser Institute of America 

 Fig:1.1 from www.ehs.washington.edu  
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