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Background

Radiation therapy has been used in the treatment of certain cancers for over 100 years with 

variable results. (1)  Even though it is effective in treating selected malignancies, the potential 

damage to normal tissues can be significant. The most frequently injured tissue is the skin 

overlying or surrounding the area of treatment.  These injuries may be acute occurring within 

10-14 days of starting radiation therapy or chronic occurring 3 months or more after therapy. 

(1)  These effects of radiation therapy, both acute and chronic, may be the result of death of 

and damage to cells especially fibroblasts, loss of circulation to the tissues due to 

microcirculation damage, and development of an abnormal inflammatory reaction in the 

tissues that may be prolonged. (1,2,3,4)  

Nitric oxide is a molecule generated normally in the body by nitric oxide synthase and 

functions as an intracellular signaling molecule.  There is significant evidence that nitric oxide 

plays a major role in wound healing by stimulating collagen synthesis and wound strength, 

stimulating angiogenesis, reducing inflammation, killing bacteria, stimulating microvascular 

vasodilatation, inhibiting platelet and erythrocyte aggregation, reducing leukocyte adhesion, 

and stimulating endothelial and fibroblast proliferation and differentiation. (5,6)  It functions as 

an anti-microbial killing bacteria by its direct effect on bacteria and by combining with the 

superoxide anion to form an antimicrobial agent (NO + O2 = ONOO-).  The nitric oxide/plasma 

energy combination has been found to penetrate up to 3cm into intact tissue making it 

effective in treating certain conditions under intact skin.  It plays a large role in vasodilatation 

of the microcirculation by restoring the function of endothelial nitric oxide synthase (eNOS). 

(7,8,9)  

Treatment of wounds with nitric oxide has proved to be difficult because the molecule has a 

very short half-life, in the range of seconds. In an attempt to restore normal nitric oxide activity 

to tissues and improve healing in chronic wounds, attention was turned to a device first 

developed in Russia by Drs. Pekshev and Shekhter.  The NO-therapy device uses plasma 

energy to deliver nitric oxide to the tissues. (10,11)  The combination of atmospheric oxygen 

and nitrogen at high temperatures generated by an electric arc results in nitric oxide and 

plasma energy (N2 + O2 = 2NO + 181 KJ energy). (10,11)  This combination of plasma 

energy and nitric oxide results in the molecule having an extended half-life long enough to be 

clinically useful in the treatment of wounds and infections. After generation, the nitric 

oxide/plasma flow is cooled to ~35C, and nitric oxide is delivered to the tissues in a “dose” 

between 800 and 1000 ppm. (11) The nitric oxide is generated out of the surrounding air 

without the need for additional gases.  During the treatment of the patient no part of the device 

touches the patient, so there is no need for disposable parts or sterilization of the device.

. 

Methods and Treatment

Results

Nitric oxide promotes wound healing by stimulating angiogenesis, 

reducing inflammation, killing bacteria, stimulating microvascular 

vasodilatation, inhibiting platelet and erythrocyte aggregation, reducing 

leukocyte adhesion, and stimulating endothelial and fibroblast 

proliferation and differentiation. (12,13) All of these effects would benefit 

the radiated wound and help with healing. (14,15) 

This study was done to evaluate the efficacy of plasma / nitric oxide for 

the treatment of acute and chronic wounds occurring in radiated tissue. Cases

.

After IRB approval of the protocol, a series of 5 patients with acute or chronic  

wounds occurring in tissue following radiation therapy were enrolled in the study.  

The wounds have been present from 3 to 20 years with an average of 6.8 years.  

Each wound was debrided and treated with the nitric oxide/plasma energy 

therapy once per week for an average of 6 minutes per treatment. 
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Each patient showed an immediate reduction in the size of the wound in the 

radiated tissue.  With treatments once per week for 6 minutes each time,  2 patients 

have healed, and 3 have had a significant reduction in size of the wound and 

continue with therapy.  Continued work with the nitric oxide / plasma energy therapy 

is warranted to determine its ideal treatment duration and interval.   
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