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The average length of an orthodontic treatment varies 
between one and three years, depending on many 
factors, such as degree of the problem, the biotype and 
patient compliance. The big question is how can we 
shorten the treatment time without affecting the biology 
and the overall outcome of the case? Safely accelerating 
therapy enhances the motivation of adult patients, as 
time is a valuable commodity. 

One of the methods used to speed up tooth movement 
is photo-biomodulation therapy. Photo-biomodulation 
has been described in the literature as a promising and 
effective therapy for accelerating orthodontic movement 
and improving its efficacy and comfort during orthodon-
tic treatment, having an analgesic and bone remodelling 
effect.1, 2

Also known as low-level light therapy, photo-biomodulation 
therapy has been demonstrated to be a minimally inva-
sive technique that appears to be effective. The applica-
tion of light of a specified set of wavelengths over an ap-
propriate period has been shown to be a means to 
accelerate orthodontic movement. This technique has 
the objective of activating cells at a mitochondrial level to 
make them produce more energy, adenosine triphos-
phate, which is essential for cell repair and regeneration. 
There are several LED devices on the market, however, 
the ATP38 (Swiss Bio Inov) has proved to be the most 
efficient, since it employs semiconductor technology to 
focus the light emitted, creating an energy similar to that 
of a laser beam, rather than dispersing the light like other 
LED devices do.3

But how exactly can photo-biomodulation 
be good for orthodontic movement?

Firstly, we need to understand how orthodontic forces 
work and the biological process of tooth movement. The 
application of orthodontic (mechanical) forces initiates 
an inflammatory process in the periodontal complex and 
a cellular chain reaction that results in tooth movement. 
Orthodontic tooth movement is therefore the result of  

remodelling changes in the bone adjacent to the perio- 
dontal ligament, arising from the effects of bone resorp-
tion by osteoclasts in areas of pressure and bone depo-
sition in areas of root tension. When bone resorption 
and deposition occur around different areas of the same 
tooth, the result is tooth movement. 
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Figs. 1a & b: Clinical situation before treatment, occlusal view of 
the (a) maxilla and (b) mandible. 
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The periodontal ligament is rich in cells and blood ves-
sels. It is made up of undifferentiated stem cells, which 
have the potential to develop into osteoblasts, cemento-
blasts or fibroblasts. For bone remodelling, osteoblasts, 
osteoclasts and fibroblasts communicate via the 
RANKL–RANK–OPG signalling pathway, which involves 
the interaction of receptor activator of nuclear factor 
kappa B ligand (RANKL), receptor activator of nuclear 
factor kappa B (RANK) and osteoprotegerin (OPG). 

The most abundant cell in the ligament is the fibroblast, 
which is responsible for its structure by producing colla-
gen. It also secretes RANKL and transforming growth 
factor β (TGF-β) under mechanical stimulation. Stem 
cells differentiate into osteoblasts under the influence  
of the growth factor TGF-β. Osteoblasts (responsible  
for bone formation) secrete RANKL, OPG, macrophage  
colony-stimulating factor (M-CSF) and several other 
molecules. 

Osteoclasts (responsible for bone resorption) differenti-
ate into pre-osteoclasts from haematopoietic stem cells 
present in the vascular system. These pre-osteoclasts 
migrate to bone sites and fuse into osteoclasts in the 
presence of RANKL and M-CSF. 

When mechanical force is applied, an acute inflamma-
tory response is triggered, inducing vasodilation and al-
lowing leucocytes to penetrate from the capillaries into 
the ligament matrix. Leucocytes produce cytokines, 
which initiate the signalling pathway. The osteoclasts 
remain active for as long as the adjacent cells are pro-
ducing RANKL. 

Under the influence of anabolic and hormonal (calcito- 
nin, oestrogen), immunological (TGF, interleukin 17 and 4)  
or inorganic (calcium) factors, osteoblasts produce and 

secrete OPG. This molecule binds to RANKL, preventing 
it from attaching to its RANK transmembrane recep- 
tor and stopping osteoclastic activity. Osteoblasts there-
fore play a key role in bone remodelling, as they are  
involved in activating osteoclastogenesis, inhibiting re-
sorption and synthesising new bone matrix. Thus, in 
areas of compression, RANKL levels are high, and  
in areas of tension, TGF-β and OPG levels are much 
higher. 

Photo-biomodulation therapy can play a key role in ortho- 
dontic movement, since it has the effect of increasing 
cell proliferation, collagen synthesis and the release of 
growth factors and other cytokines that stimulate the  
activity of osteoblasts, osteoclasts and fibroblasts in-
volved in bone remodelling.

For the past year, we have exclusively been using the 
ATP38 photo-biomodulation device, and it has been 
very well accepted in our daily workflow. We are manag-
ing to streamline planning for complex cases, from  
smile design to orthodontic treatment planning and 
implant placement (when necessary), but what really 
makes this ecosystem remarkable is the regular combi-
nation with the ATP38. We have already had almost ten 
years of success with this protocol and believe it should 
be the benchmark in orthodontic therapy, whether with 
fixed appliances or aligners (Figs. 1–3).

Establishing new protocols is always challenging, espe-
cially when including new technology in the workflow. 
Nevertheless, it is helpful to regard this in light of the 
metaphor of bamboo growth: it usually takes five years 
to see growth, so initially it will be difficult to see the real 
advantages, but as you obtain more cases and see the 
benefits clinically and receive feedback from patients, it 
will become clear that all the effort is worth it. 
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Figs. 1c & d: Clinical situation after 20 weeks of orthodontic treatment with 20 aligner pairs in combination with photo-biomodulation, 
occlusal view of the (c) maxilla and (d) mandible.
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Figs. 2a–d: Intra-oral scans before treatment, occlusal view of the (a) maxilla and (b) mandible. Intra-oral scans after 20 weeks of  
orthodontic treatment with 20 aligner pairs in combination with photo-biomodulation, occlusal view of the (c) maxilla and (d) man-
dible.
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Fig. 3: Photo-biomodulation session after weekly aligner change. 


