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Key Points: 
 There is an increased interest in the application of low level laser therapy to modulate 

various biological processes. 
 There a variety of low level laser types and classifications – not all low level lasers are 

the same.  
 The application of low level laser is thought primarily to act within the mitochondria, 

resulting in amplified production of ATP. There are probably other mechanisms.  
 Despite contrary and confusing literature, the overall effect of low level laser on wound 

healing in the medical arena is probably significant.  
 There is definite market penetration of low level laser machines into veterinary practice 

supported with numerous testimonials, but few controlled studies. 
 

Adjunctive treatments to accelerate wound healing have been of interest in both human 
and veterinary medicine for centuries. Recently, there has been an increase in interest of 
photomedicine, which involves the study and application of light to treat disease and enhance 
health. LASER (light amplification by stimulated emission of radiation) is the emission of a 
monochromatic, coherent, collimated beam of light within the red and infrared areas of the light 
spectrum. Low level lasers, or “cold lasers”, use a selection of light wavelengths (~ 630-950 nm) 
at low power (less than 10 milliwatts) to modulate a variety of biological processes. Originally, 
an Argon laser beam (at 488 and 515 nm) was used, but subsequently helium-neon laser emitting 
red light at a wavelength of 632.8 nm was introduced, and now cheaper units emitting a more 
intense (660-950 nm) but partially incoherent beam are frequently marketed. These laser devices 
are classified as Class 2 to Class 4 (American National Standards Institute), although some of the 
Class 3B and Class 4 devices deliver a combination of light and heat (resulting in photothermal 
activity). The use of low level laser therapy (LLLT) has flourished in the last decade, despite 
incongruent conclusions from pre-clinical and clinical studies. In human medicine LLLT is used 
for numerous applications, including dermatological conditions, edema reduction, muscle/tendon 
inflammation, analgesia, and wound repair. 

 
The process of wound healing is a highly sophisticated orchestration of physiological and 

biochemical changes that begin at the time of initial injury, and even today are not fully 
understood. Interactions occur within and between numerous cells, and also involve the 
production and modulation of the provisional and definitive extracellular matrices. Events of 
wound healing are broadly grouped into progressive but overlapping stages; the Inflammatory 
Phase (where so much is happening, but doesn’t look like it), which transitions to a cellular 
Proliferative Phase, where the processes of fibroplasia, angiogenesis, epithelialization, and 
contraction occur, and a Remodeling Phase, at which time the wound and cicatrix mature by 
selective cross-linking/absorption of collagen. One putative mechanism of action of LLLT is at a 
subcellular level, within the mitochondria, to induce several cellular activities. Mitochondria are 
membrane bound organelles found in eukaryotic cells, and are often termed the power house of 
the cell, as they generate adenosine triphosphate (ATP) via oxidative phosphorylation. The laser 
radiation energy is thought to stimulate cytochrome c oxidase in the mitochondria resulting in 
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increased ATP synthesis. ATP can then be used for protein synthesis (e.g., collagen) and 
prostaglandin synthesis to modulate inflammation. LLLT has also been shown to stimulate 
release of growth factors, such as basic fibroblast growth factor which supports fibroblast 
proliferation and differentiation. It also increases motility of human epidermal keratinocytes. In 
practical terms, these actions should translate to enhanced synthesis of collagen and elastin – two 
important components of the extracellular matrix – and increased epithelialization. These 
biological effects are hypothesized to hasten the processes of wound healing. However, much of 
the early literature surrounding the use of LLLT from the 1980’s and 1990’s is controversial. 
Experimental rodent, rabbit and dog studies on wound healing show contrasting results and 
conclusions. Some of this disparity between conclusions may have been due to the widely 
variable wavelengths, delivered dosage concentration, dosing intervals, treatment start times and 
wound types. Other shortcomings of these studies include small sample sizes, no true controls, 
lack of blinding of outcome measures, poor description of outcome measures, poor description of 
laser type and dosing and inappropriate statistical analyses.  Additionally, some of the wounds 
were models for impaired wound healing (e.g., diabetic mice), and some were not. 

 
A systematic review of in vitro (cell) and animal studies of LLLT and wound healing was 

performed in 2002, using only controlled studies with high methodology scores. When all 
outcome parameters from these studies were pooled, 61% showed a positive effect of LLLT on 
wound healing, 39% did not. The authors state that these data failed to show unequivocally that 
LLLT had a positive impact on wound healing and thus did not substantiate the decision to 
proceed with human clinical trials. However, human clinical trials had already been started 
without waiting for substantiation from pre-clinical studies. Some of the human clinical trials are 
flawed in their design and/or analysis, and again it is difficult to develop a clear consensus as to 
the true clinical effects of LLLT. A more recent meta-analysis looking at the efficacy of laser 
therapy in wound repair has been performed with strict inclusion and exclusion criteria, and 
included human clinical trials and animal model studies. Only 24 studies met the criteria, but the 
results showed that the mean overall effect of laser therapy on wound healing was significant, 
especially in loose-skinned animals compared to human clinical subjects. Indices of wound 
healing that showed changes were: acceleration of inflammation, increased collagen synthesis, 
increased tensile strength, reduced healing time and smaller wound size.  

 
So it from the rather confusing human LLLT literature that we now have to decide 

whether LLLT will be of use to the veterinary practitioner! When reviewing the medical 
literature with respect to wound healing, it is important to be aware of several things. First of all, 
the majority of human wound healing studies involve subjects with chronic, slow-healing 
wounds and significant co-morbidities – not the wounds we typically see in our companion 
animals. Secondly, much of the published literature (even peer-reviewed) report studies that are 
not well-designed or appropriately analyzed. Thirdly, the wound care industry will readily 
extrapolate from human to animal. Finally, in veterinary second intention wound healing we are 
often looking for slightly different processes: Veterinarians generally desire contraction (unless 
adjacent to an orifice or joint) in companion animals, because it brings hirsute skin coverage. In 
human wound healing, it is more desirable to promote epithelialization, as a contracted wound is 
more unsightly in human skin due to its tight hypodermal attachments. However, that being said, 
all mammalian wound healing is basically the same! So, the medical literature should be read, 
but read critically. 
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Despite the lack of peer-reviewed, comparative investigations into the effect of LLLT on 

wound healing in companion animals, the modality has gained significantly popularity in 
veterinary medicine. Similar to the medical literature, there is wide variation in the application of 
LLLT in veterinary medicine, including differences in laser type, wavelength, dosage, duration 
and frequency of treatment.  So there is a lack of overall solid scientific evidence, not only 
evaluating the effects of LLLT on wound healing, but also regarding which parameters of LLLT 
are optimal for wound healing, and under what wound conditions (e.g., normal or impaired 
healing) or phase (e.g., inflammatory, proliferative, remodeling) the modality would be 
indicated.  One equine study evaluating 2.5x2.5 cm metacarpal wounds showed a more rapid 
decrease in wound size with LLLT and an absence of exuberant granulation tissue. There are no 
published controlled, experimental studies in small companion animals.  
 

There are several portable laser products available for in-clinic use currently on the 
veterinary market.  We have recently performed a controlled experimental study on dogs with a 
single diode portable laser that produces a wavelength of 635 nm.  In order to gain acceptance by 
wound healing practitioners, it is essential that the role LLLT plays in any amelioration of wound 
healing be clearly defined and supported with unbiased evidence attained from controlled 
studies.  
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