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Low level (non-thermal) laser irradiation (LLLI) in the visible to near infra-red range of the light spectrum has been used in clinical situations such as acceleration of wound healing, e.g. chronic diabetic ulcers, and reduction of inflammation and associated pain, e.g. chronic arthritis.  Only recently has the therapeutic potential of LLLI for cardiovascular diseases been addressed.  In vitro studies have shown that LLLI increases proliferation of coronary endothelial cells, arterial smooth muscle cells (SMC), fibroblasts, cardiomyocytes, and chondrocytes, and upregulates expression and/or secretion of vascular endothelial growth factor (VEGF), inducible nitric oxide synthase (iNOS), nitric oxide (NO), and transforming growth factor-beta (TGF-beta).  LLLI increases expression of adhesion molecules and integrin-dependent pathways, stimulates collagen synthesis, and modulates matrix remodeling enzymes.  These findings subtend observations that LLLI increases angiogenesis, promotes vasodilation, improves erythrocyte deformability, and reduces experimental myocardial infarct size.  Clinical studies using intravascular LLLI have shown in-stent stenosis rates of 9-12% which is similar to drug eluting stents but significantly better than bare metal stents alone.  The pro-proliferative effect on endothelial cells has also been applied to accelerate coverage of arterial grafts.  We have shown that LLLI promotes aortic SMC proliferation and matrix protein elaboration and reduces expression of pro-inflammatory cytokines (MCP-1, IL-1-alpha, IL-1-beta, IL-6, and TNF-alpha) from stimulated monocyte/macrophages.  These findings may be of therapeutic relevance for aneurysm where SMC depletion, weakened matrix, and increased pro-inflammatory markers are major pathologic components.  Further study is needed to realize the full therapeutic potential of this rapidly emerging modality in cardiovascular pathology.  

