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ABSTRAcT
The aim of the article is to give an 
overview of the interesting field of low 
level laser Therapy. applications like the 
treatment of inflammatory processes, 
acute myocardial infarction, acute 
ischemic stroke and others are possible 
but still rarely used in clinical routine. This 
paper summarizes the most important 
applications and mechanisms underlying 
the effects of low level laser.

OVERVIEW
Biomodulation, i.e. the use of low level 
laser Therapy (lllT) or light sources of 
a certain wave length, is a well known 
method to treat inflammatory processes 
[1-4], to accelerate wound healing and to 
alleviate pain in various conditions such as 
folliculitis, abscess, or rheumatoid arthritis 
(see Table i). Studies have suggested 
that infrared laser therapy could also 
be beneficial for the treatment of acute 
myocardial infarction, acute ischaemic 
stroke, injured peripheral nerves and 
spinal cord injury [5, 6]. The method has 
become relatively popular in recent years, 
especially in europe.
a large number of studies, clinical 
evaluations and more than 100 double-

blind studies have demonstrated 
the effective use of laser therapy in 
pathologies mentioned above, especially 
in the fields of dermatology, neurology, 
surgery, rheumatology, traumatology, 
gynaecology, dentistry and veterinary 
medicine.
The method has been successfully used in 
more than 40% of the rehabilitation centres 
in Great Britain and in approximately 30% 
of the dentistry clinics in Scandinavia for 
many years [4]. a Norwegian master 
thesis from 1997 [7] formed the basis for 
the treatment approval by the Norwegian 
health insurances. 

in spite of many applications in humans 
the biomodulative effect of low level laser 
therapy has still not been completely 
understood. The spectrum of visible to 
infrared light can cause stimulation as 
well as inhibition of various organisms 
[1, 8, 9]. Photobiomodulation involves 
increased adenosine triphosphate (aTP) 
formation after energy absorption inside 
the mitochondria [10, 11]. a compound 
that absorbs energy in the spectral region 
of interest is known as a chromophore. 
There is evidence that suggests that the 
primary mitochondrial chromophore 

for photobiomodulation is cytochrom 
c oxidase [10, 11]. endogenous 
porphyrins and cytochromes are 
probably photoabsorbers. components 
of the respiratory chain like flavines and 
cytochromes might be the first step of 
a beginning photo-induced reaction [1, 
8-11]. in vitro experiments showed that 
lllT biomodulation can stimulate the 
emission of growth factors [12, 13], as 
well as cell proliferation [8, 9, 13] and 
collagen synthesis [14]. 

one group found out that low-level laser 
irradiation can enhance the proliferation 
of mesenchymal and cardiac stem cells, 
which may have an important impact on 
regenerative medicine [6].  
other studies demonstrated that lllT 
improves the local blood microcirculation 
[15-17]. This phenomenon might be the 
explanation for improved wound healing 
and local pain control by the use of lllT.
as mentioned before, an increased aTP 
production after laser application might 
explain beneficial effects of lllT after 
stroke [10, 15]. The NeST-1 study, a 
multicenter prospective double blind 
randomized trial, involved 120 patients 
with ischaemic stroke. The randomisation 
ratio was 2:1, with 79 patients in the 
active treatment group and 41 in the 
sham (placebo) control group, 70% of 
patients from the active group had a 
successful outcome in comparison to 51% 
in the control group. The study concluded 
that infrared laser therapy is safe and 
effective for the treatment of ischaemic 
stroke in humans when initiated within 24 
h of stroke onset [15].
a significant long-term functional 
neurological benefit following traumatic 
brain injury was found in mice when 
treated with low level laser 4 h after the 
trauma [6].
in vivo studies have also suggested that 
lllT could be beneficial for the treatment 
of acute myocardial infarction [18].
 
The effects of lllT biomodulation or 
of other light sources like leD [13] are 
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often used in vivo in europe, especially in 
the treatment of herpes zoster, diabetic 
ulcers, burns, wound healing disorders, 
pain and inflammatory processes [13, 16, 
19-22].
Despite its longterm use, there still is 
an on-going controversy in scientific 
medicine regarding the application of 
laser biomodulation therapies with low 
power laser light or other monochromatic 
light.
it is important to emphasize that light 
therapy with different wave lengths has 
been accepted as a low-risk treatment 
by the fDa [13] and that the application 
of light as a therapy method has been 
approved [13].
low Power laser Therapy evokes a clinical 
effect without thermic side effects [16] 
and at relatively low costs (see Table ii).

acute pain due to polyarthritis, 
myogelosis, tennis elbow, capsule 
distensions and tendosynovitis is 
conventionally treated with cortisone and 
analgetics. This conventional therapy is, 
however, frequently ineffective and may 
moreover cause severe side effects, not 
to mention the considerable cost factor. 
The possibility to treat these symptoms 
fast, easily and cost effectively with low 
power laser offers an effective therapeutic 
alternative. another advantage is that the 
therapy can be repeated as there are no 
known side effects.
Mastitis caused by radiotherapy after 
breast conserving surgery occurs in 
20% of patients [23]. its therapy with 
cortisone and antibiotics is also costly 
and may lead to considerable side effects. 
The treatment of radiotherapy-induced 
mastitis with lllT improves the quality of 

Table I. indications for laser therapy as cited in the 
international literature. laser therapy is a regulatory medical 
treatment modality which is applied in most of the medical 
disciplines: dermatology, traumatology, sports medicine, 
orthopaedy, dental medicine, urology, gynaecology,
general medicine, veterinary medicine, physiotherapy,
nature medicine etc.
(adapted from the lasotronic web site)
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life and is very economical [16]. 
other side effects of radiation therapy, 
especially in patients with tumours of 
the head and neck region have also been 
successfully treated with lllT at low costs 
[24].
To summarize, biomodulation by lllT 
has been demonstrated to be an effective 
treatment option for inflammatory 
processes and various other illnesses. 

Table II. cost evaluation of laser therapy (By courtesy of felix Kramer from lasotronic)
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