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BEHAVIORAL AND BRAIN FUNCTIONS

TRANSCRANIAL LOW LEVEL LASER (tLLLT) 
APPLICATION IN BRAIN PATHOLOGIES

Daniel Bourassa

 CASE STUDY

GOAL: Gain a clearer appreciation of the effects 
of tLLLT effects on neurons and in both normal and 
pathological metabolic states. Help translate research 
progress in tLLLT to clinical application to treat TBI, 
PTSD, neurodegeneration, depression, and cognitive 
impairment.

Is Light Spectrum the Only Determinant 
of NIR Transcranial Photobiostimulation 
Clinical Efficacy

ABSTRACT
The unsettled science of transcranial NIR 
photobiostimulation has yet to determine several 
important determinants of photobiostimulation. While 
we are slowly gaining understanding of some of the 
biological effects of transcranial photobiostimulation 
(PBM); there remains no consensus on even the 
basics of PBM delivery. The many conflicting 
studies and varying researcher’s opinions have 
only cloud the acceptance of PBM’s acceptance 
and clinical implementation. There remains no 
agreement on whether high power lasers, low power 
lasers, or non-coherent LEDs are best. Some of the 
most prolific PBM authors have written extensively 
that a significant body of research suggests that 
noncoherent NIR LEDs are sufficient therapeutically. 
What is lacking is an adequate explanation as to how 

the known biological effects of PBM are achieved 
with light therapies that lacks the power to physically 
penetrate and deliver sufficient photon energy to 
stimulate target tissues. This would indicate that we 
have been asking the wrong questions and perhaps 
need to broaden our understanding of cellular 
biology. It is proposed that to more fully appreciate 
NIR and light therapies develop their full potential, 
it is necessary for a broader understanding of the role 
of light in the biosphere. Our concepts of PBM-tissue 
interaction must expand to include recognition of 
photobiological factors which not only play a part in 
delivery of energy but also a role in how neurons and 
the brain are functionally organized. The following 
is presented to introduce the consideration of 
exploring the non-thermal photodynamic effects on 
intracellular EM fields affecting cellular morphology 
and self organization that extend beyond the limits of 
energy delivery.
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