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Abstract 
Many studies have investigated the application of micro-insulated needles with radiofrequency (RF) for acne treatment or skin rejuvenation. However, there is no study investigating the effects of using micro-insulated needles with RF to treat multiple neurofibroma (NF) lesions. Many patients with multiple neurofibromas usually hesitate to remove all the lesions surgically due to cosmetic concerns. The aim of this study was to evaluate the clinicopathologic outcome, including efficacy and side effects after treatment, using newly developed micro-insulated needles with RF treatment.
In this study, two human volunteers received multiple sessions of the micro-insulated needle RF treatment to multiple lesions. 7 to 40 shots were performed on each lesion. The treatment settings were as follows: microneedle penetrating depth of 5.0mm; insulated 1.0mm;  power 16~46 (level 12~25); and a RF exposure time of 180~ 400 milliseconds. Skin biopsies were performed before and after the treatmen. Outcome assessments included standardized photography, objective measurements of lesion size, histopathologic comparison between before and after the treatment, a physician’s global assessment, and patient satisfaction scores.
RF energy could be delivered to the lesions without epidermal damage because the micro-insulation on the needle protects the epidermis from skin burns. After a single treatment using the micro-insulated needle with RF to multiple lesions, two human volunteers exhibited significant decreases in size and height of all treated lesions. Skin biopsy specimens revealed decreases in the number of spindle cells in the NF lesions histopathologically as well. There was no severe side effect reported except for transient hyperpigmentation.
This study demonstrated the newly developed micro-insulated needles, with RF applicators, appeared to be a safe and effective treatment method for improving neurofibroma lesions both clinically and pathologically. 
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Figure 1. Clinicopathologic appearance of the neurofibroma lesions before(a,c) and after (b,c) the treatment using micro-insulated needle with radiofrequency
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