
 
 
 
 

 
 
 
 
 
Complementary effect of L-citrulline supplementation on SparkWave™ therapy-induced angiogenesis 

and regeneration (2017) 

Scientific background 

SparkWave™ therapy (SW™T) is a modern day non-invasive treatment option for a wide range of pathological conditions, including 
ischemic heart disease, vasculogenic erectile dysfunction (ED), wound healing or traumatized bones. It induces angiogenesis and 
improves hemodynamics, thereby promoting tissue healing and neovascularization in the affected areas which is highly necessary to 
guarantee rapid healing. The angiogenic and regenerative effect of SW™T is based on the activation of stem cells and growth 
factors like eNOS, VEGF and PCNA, leading to tissue restoration and nerve generation 1 2. 
L citrulline is a non-essential, non-protein amino acid that is converted into L-arginine in the kidneys after supplementation. L-arginin 
is a substrate for the enzyme endothelial nitric oxide synthase (eNOS) and the only precursor of nitric oxide (NO), an important 
vasodilatory mediator which relaxes blood vessels, lowers blood pressure and improves hemodynamics, thus is playing an essential 
role in the process of angiogenesis and in vascular function 3. 
Oral administration of the precursor L-citrulline, instead of L-arginine, sustains bioavailability of systemic L-arginine and increases NO 
levels more efficiently, since oral L-arginine is extensively catabolized in the gastrointestinal tract 4 5 6. Furthermore, oral L-citrulline 
supplementation was shown to directly improve erectile function 7 8. 
 
Purpose 

L-citrulline supplementation is intended to increase the efficacy of SW™T by ensuring a constant bioavailability of L-arginine and NO, 
and can be utilized to support, accelerate and synergize the process of angiogenesis during SW™T-assisted penile augmentation 
phalloplasty. 
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