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Abstract

Introduction: Topical steroids remain the first-line therapy to treat lichen sclerosus (LS), but 

circumcision may be curative in most cases. Positive results have been obtained by using a fractional 

micro-ablative CO2 laser to treat genital LS. This study aims to assess the safety and efficacy of the 

fractional micro-ablative CO2 laser in the treatment of penile LS.

Case Presentation: Five treatments with the fractional CO2 laser were performed on one 69-year-

old man affected by penile LS. A significant improvement in symptomatology was noted after the 

first treatment session. Complete clinical remission was achieved 14 weeks after the last treatment.

Conclusion: The fractional micro-ablative CO2 laser may represent a practical therapeutic approach 

in penile LS.
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Introduction

Lichen sclerosus (LS) is a chronic inflammatory cutaneous 

disease interesting mainly the anogenital region. This 

disease affects patients of all ages, although it is rarely 

observed in infants. The disease usually appears in the fifth 

or sixth decade.1,2 Etiology is unknown, but the immune 

system seems to play a pathogenetic role in genetically 

predisposed patients. LS is a relapsing disease that can 

lead to atrophy, scarring, and functional impairment.

Genital LS is linked to an augmented risk of developing 

spinous cell carcinoma in the affected area.3 The diagnosis 

of this condition is mainly clinical, and biopsies should be 

performed only in selected cases.4

Penile LS mainly involves the prepuce and the glans. 

Foreskin becomes tightened and nonretractile with the 

progression of the disease. The involved areas show a 

significant reduction in elasticity, and the skin is prone to 

fissuring during sexual activities.3 LS increases the risk of 

complications such as infections, phimosis, and urethral 

stenosis.5

Chronic irritation, trauma, and occlusion under the 

prepuce represent precipitating factors.3 Topical steroids 

are the gold standard for treatment. In most cases, penile 

LS may be cured by circumcision, but this procedure is 

not well accepted by patients.4 Laser therapy is a further 

possible option for the treatment of LS. Researchers have 

reported using a fractional micro-ablative CO2 laser to 

treat genital LS.6-8 This technology may be an effective 

form of treatment for patients with penile LS.

Case Presentation

We report the case of a 69-year-old man diagnosed with 

penile LS. We observed some fissured sclerotic plaques 

on his tightened prepuce (Figures 1 and 2). The disease 

did not respond to different treatments with calcineurin 

inhibitors and topical steroids. The patient reported 

burning and sexual dysfunction due to the inelastic skin, 

and he refused circumcision.

Researchers carried out treatments using a fractional 

micro-ablative CO2 laser (SmartXide2, DEKA, M.E.L.A, 

Florence, Italy).

Parameters used were as follows: power, 10–13 W; 

spacing between dots, 500–600 µm; number of pulses on 

the same spot (stack), 1–2; emission mode, high pulse 

(HP).

Researchers repeated the treatment until an excellent 

clinical and cosmetic result with a monthly interval. Five 

sessions were necessary for a good outcome. Researchers 

applied a topical anesthetic cream for 1 hour in occlusive 

dressing to relieve the pain before each treatment. The 
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patient tolerated the treatment well, and he did not report 

any side effects.

At the end of the procedure, an antibacterial ointment 

was applied to the treated surfaces twice a day for two 

weeks to favor reepithelization.

Results were evaluated with digital pictures taken at 

baseline and 14 weeks after the last treatment using a 

digital camera system, Anthology (DEKA M.E.L.A., 

Florence, Italy). 

After the first treatment session, a significant 

improvement of symptomatology and increased skin 

elasticity were noted.

Pain during the treatment was minimal or absent. 

No other side effects were reported. The patient had an 

improvement as he did not feel any burning sensation 

and he was able to resume regular sexual activity. The 

replacement of sclerotic-fissured mucous tissue with a 

healthy one and the complete resolution of lichenification 

were observed after the last treatment. The clinical 

outcome showed no relapse of disease after 14 weeks 

(Figures 1 and 2). 

Discussion

LS is a complex inflammatory disease. Standard medical 

therapy includes emollients, potent topical corticosteroids, 

and topical calcineurin inhibitors.3 Other therapies such 

as hydroxyurea, retinoids, ciclosporin, methotrexate, and 

steroid injections may be used in selected treatment-

resistant cases.4

Circumcision is curative in most cases, but patients 

often refuse this procedure.

Laser therapy has been described for LS with variable 

results.2,9

In this study, we report our experience with fractional 

micro-ablative CO2 laser to treat penile LS.

This laser produces thermal columns heating and 

denaturing collagen with subsequent neo-collagenogenesis 

(biostimulation) in the treated areas.10 Skin irradiation 

also induces the activation of heat shock proteins. These 

proteins modulate the secretion of different cytokines. 

The final effect is a restoration of tissue differentiation 

and neoangiogenesis.11,12

Fractional CO2 treatment is a safe and painless 

procedure that can be applied to genitalia.

Several authors have used this technology to treat 

genital LS with positive results.6,7

We have decided to treat our patient with the fractional 

CO2 micro-ablative laser considering the opposite sex 

results. 

Mercuri et al reported 2 cases of penile LS treated with 

a combination of a fractional 1927 nm thulium fiber laser 

and photodynamic therapy. Both patients received three 

Figure 1. Penile Lichen Sclerosus Before (a) and After (b) Treatment.

Figure 2. Penile Lichen Sclerosus Before (a) and After (b) Treatment.
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monthly treatments. Results were then assessed three 

months after the last treatment and then after two years, 

reporting no disease relapse. 9

In our case, five sessions have been necessary to obtain 

optimal cosmetic results; the higher number of treatments 

may be related to a worse clinical condition than the other 

cases of penile LS reported in the literature, rather than 

minor effectiveness of fractional CO2 laser. The fractional 

CO2 laser having a major affinity to water can generate 

more in-depth columns and ablate skin surface when 

compared to the 1927 nm thulium fiber non-ablative laser 

that has a minor affinity.13,14

We evaluated the patient 14 weeks after the last 

treatment, and no relapse was observed. Although no 

relapse was observed after the 1927 nm fractional thulium 

fiber laser, 9 future treatment cycles may be necessary to 

maintain or improve the obtained results.

Various laser types have been proposed for the treatment 

of almost exclusively female LS. Fractional ablative lasers 

such as CO2 and erbium and fractional non-ablative lasers 

such as 1927 nm thulium and Nd: YAG laser therapy have 

been proposed in single case reports or small studies.13-15 

No clinical trial has been performed in order to compare 

the proposed treatments.

Penile LS represents a therapeutic challenge because it 

is refractory to classical treatment. The risk of relapsing 

and complications must be considered.

After the first treatment session, the fractional micro-

ablative CO2 laser induced a marked improvement in 

our patient’s quality of life. The effects of the treatment 

led to the recovery of a normal mucosal surface and 

function. The long-term efficacy of this treatment should 

be evaluated with several follow-ups.

In conclusion, the fractional micro-ablative CO2 laser 

represents a valid alternative in the treatment of penile LS, 

but further studies on a larger number of patients must 

confirm these results.
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