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Morphea, also known as localized scleroderma (LoS), comprises a set of autoimmune sclerotic skin diseases. It is

characterized by inflammation and limited thickening and induration of the skin; however, in some cases, deeper

tissues might also be involved. Although morphea is not considered a life-threatening disease, the apparent

cosmetic disfigurement, functional or psychosocial impairment affects multiple fields of patients' quality of life.

Therapy for LoS is often unsatisfactory with numerous treatments that have only limited effectiveness or

considerable side effects.
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1. Introduction

Morphea, also known as localized scleroderma (LoS), encompasses a spectrum of autoimmune cutaneous

connective tissue diseases. It is characterized by inflammation, excessive collagen production, and subsequently

limited sclerosis of the skin; however, in some cases, deeper tissues such as subcutaneous fat, fascia, muscles, or

bones might also be involved. The incidence of morphea is estimated at 27 cases/1,000,000, with greater

predominance among females (women are 2.6–6.0 times more frequently affected than men) . According to the

German guideline that considers the degree of fibrosis, five types of LoS are distinguished: limited, generalized,

linear, deep, and mixed, with the linear subtype predominating in children , and circumscribed subtype more

common in adults . The etiopathogenesis of LoS has not been fully understood. It is hypothesized to arise as a

result of interactions between genetic, epigenetic, environmental, and immunological factors .

An active phase of morphea represents limited inflammation, presenting as red or violet patches followed by

characteristic porcelain-white or wax-yellow sclerotic plaques, often accompanied by subjective symptoms such as

pruritus and/or pain. After several months or years, sclerotic plaques resolve, but skin and/or deeper tissues

atrophy and dyspigmentation remain as an atrophic stage. Some severe types, particularly generalized and linear,

may be associated with various extracutaneous manifestations . It is worth emphasizing that histopathological

features mirror the disease phase, although a diagnostic skin biopsy should be taken only in case of an unclear

clinical presentation. Early, active lesions present with thickened and homogenized bundles of collagen as well as

perivascular infiltrate mostly combined of lymphocytes and plasma cells, alternatively eosinophils and monocytes.

The epidermis is usually atrophic. As the disease progresses, homogenization and hardening of collagen appear,

which leads to rarefaction of the dermal blood vessels and eccrine glands. The differential diagnosis of LoS should

include specific staining: orcein, trichrome, alcian blue, or immunohistochemical for CD34 and factor XIII .
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Clinical evaluation of skin involvement in morphea should be carried out with the use of the ‘localized scleroderma

cutaneous assessment tool’ (LoSCAT), that is a standard tool, together with general medical evaluation

(Physician’s Global Assessment, PGA) . LoSCAT is a combination of the ‘modified localized scleroderma severity

index’ (mLoSSI) and ‘localized scleroderma skin damage index’ (LoSDI). mLoSSI assesses signs of disease

severity/activity, including erythema, skin induration, and development of new lesions or expanding pre-existing

ones during the last month, whereas LoSDI encompasses dermal and subcutaneous atrophy and pigment changes

(hyper-/hypopigmentation) .

Appropriate treatment of LoS should be preceded by determining the disease type, activity, severity, and extent of

lesions. In mild, limited, and superficial skin lesions, topical treatments (glucocorticoids, calcipotriol, calcineurin

inhibitor), or UV phototherapy (UVA1 or PUVA) are sufficient, whereas widespread disease, linear, or deep types

require systemic treatment (methotrexate, glucocorticoids). Surgical procedures are primarily dedicated to patients

with linear types of LoS, but only in the inactive stage of the disease .

Although morphea is not considered a life-threatening disease, the apparent cosmetic disfigurement and functional

or psychosocial impairment affect the patients’ quality of life . In this field, medical treatments have often proved

unsatisfactory and do not meet patients’ expectations of cosmetic outcome. Thus, it seems obvious that looking for

safe and effective practices that correct aesthetic and functional deficits is highly desirable .

2. Laser Therapy for the Treatment of Morphea

Nowadays, the use of laser devices for the treatment of cosmetic and non-cosmetic skin lesions is increasing, due

to the minimally invasive character of treatment reflected in a lower risk of side effects, rapid healing of the targeted

skin, and shortened recovery time . The wide selection of laser devices and the possibility of matching the

appropriate mode of action to the clinically observed skin changes is a great advantage . This is particularly

essential for LoS, a disease with many clinical faces and an incompletely understood etiology.

We identified a total of twenty relevant studies using laser therapy for LoS. Eight studies were focused on the use

of PDL, six on fractional lasers (CO 2 and Er:YAG), four on excimer, and two on either alexandrite or Nd:YAG. The

majority of these studies were single case reports or case series. Two studies were investigational  and one

was of observational type . We found only one comparative randomized controlled trial (fractional CO 2 laser vs.

UVA-1 therapy) . In all reports, the authors emphasized the efficacy and high safety profile of the applied

treatment. It is noteworthy that the therapy was also applied with good response and tolerance in pediatric patients

. Undoubtedly, significant variation in study design is evident, including indications, settings of laser parameters,

the number of treatments, and the time intervals between them. Moreover, in some studies, laser therapy was used

as an additional method to systemic or topical treatment. Therefore, the absolute effect of the laser application in

LoS patients could not be assessed. Nonetheless, based on available literature reviewed in this article, and taking

into account the mode of action of particular laser devices, we believe that: (i) for active, short-lasting, inflammatory

LoS lesions (erythematous plaques), an excimer laser may be suggested, (ii) for active, short-lasting but sclerotic

lesions, the use of excimer laser or PDL may be better considered, and on the other hand, (iii) inactive sclerotic
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lesions as well as hyperpigmented and atrophic ones, can be treated with PDL, alexandrite, Nd:YAG, or fractional

lasers ( Figure 1 ).

The latter seems to be a particularly valuable therapeutic option in the case of limb contractures, which are severe

complications of the disease, limiting patients’ mobility and reducing the quality of life. In addition, photomechanical

fenestrations of the skin (vertical channels of ablation) created by fractional lasers can be used for laser-assisted

drug delivery of topically applied formulation, such as PLLA, which can significantly sustain cosmetic improvement

in morphea by synergistically increasing new collagen synthesis, resulting in better effectiveness of the applied

treatment . However, due to a lack of direct or head-to-head comparative studies, including the use of different

types of lasers, case-control studies, or laser therapy against conventional methods (except the study of Shalaby et

al. ) as well as the small number of patients included in reviewed studies, it is difficult to make clear

recommendations. Up to now, there have also been no double-blind controlled trials that would allow validation of

the reported effects.

Figure 1. The use of various

types of lasers according to clinical stage of LoS.

There are several previous review articles considering the use of laser treatments in patients with LoS; however,

none includes as many studies as ours. According to Zwischenberger et al., 585-nm long-pulse laser therapy is

supported by level ≥3 of evidence, meaning there is insufficient evidence to support its efficacy and safety . In

the view of Creadore et al., the same level of evidence was obtained for CO 2 fractional laser therapy for morphea-

related contractures. On the other hand, level of evidence IB for CO 2 laser treatment was specified for plaque,

linear, and en coup de sabre types . Furthermore, Rodríguez-Salgado et al. reported that, according to the

Centre for Evidence-Based Medicine, Oxford, fractioned CO 2 laser versus UVA1 is a therapy with the level of

evidence 2B and the strength of recommendation B .

Laser therapy may be a valuable treatment in some cases of clinically evident LoS lesions or those confirmed by

histopathological examination, but it should be kept in mind that this treatment does not slow down the overall

course of the disease and does not prevent the formation of new lesions. Therefore, in patients with aggressively

progressive lesions, general treatment should be introduced, while laser therapy may be considered as an adjuvant
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method to treat cutaneous complications of LoS or for cosmetic reasons to provide a better quality of life for the

patients. A short recovery time that allows an early return of patients to daily activities, and a single session that

enables complete or at least partial remission sustained over a long period of time, certainly form the basis for

better patient compliance compared to the systematic use of topical medications . Moreover, in some cases,

laser application enables the abandonment of systemic treatment, which may be associated with the occurrence of

complications and often requires periodic check-ups. Thus, the effectiveness and safety of laser application should

encourage the pursuit of controlled studies with a greater number of patients to better determine its role in the

treatment of LoS.
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