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Laser Therapy in the Treatment of Connective Tissue Diseases:
A Review

JEREMY A. BRAUER, MD,* ELIZABETH A. GORDON SPRATT, MD,† AND ROY G. GERONEMUS, MD*†

BACKGROUND Connective tissue diseases (CTD), including lupus erythematosus (LE), scleroderma,
sarcoidosis, and dermatomyositis, present with clinically unique cutaneous manifestations often resistant
to conventional therapy. The use of lasers in the treatment of various dermatologic conditions continues to
expand, presenting an opportunity for incorporation of another mechanism of action in the treatment of CTD.

OBJECTIVES To review the use of laser therapy in the treatment of LE, scleroderma, sarcoidosis, and
dermatomyositis.

MATERIALS AND METHODS A MEDLINE search was conducted to find articles detailing treatment of CTD
with laser therapy.

RESULTS Thirty-nine published articles were identified. The outcomes and results of case reports were
reviewed for each CTD when possible.

CONCLUSIONS Laser therapy offers novel and often effective treatment for recalcitrant cutaneous
conditions in LE, scleroderma, sarcoidosis, and dermatomyositis. Review of the literature revealed a limited
number of reports, many describing outdated technologies and techniques. It is therefore difficult to draw
substantial conclusions regarding safety and the known association with photosensitivity. More-recent
reports suggest that, with continued evolution of technology and understanding of CTD, lasers will have an
expanding role in the treatment of cutaneous manifestations of CTD.

The authors have indicated no significant interest with commercial supporters.

Laser devices are increasingly being used for the

treatment of dermatologic conditions, including

but not limited to acne and acne scarring, vascular

lesions, pigmented lesions, hair and tattoo removal,

scar revision, photodamage, and skin rejuvenation.

As advances in technology continue to emerge, it is

likely that treatments incorporating laser will be

employed for an ever-expanding number of skin

diseases. Connective tissue diseases (CTD) are

medically challenging and often treatment-resistant

conditions, and the use of laser therapy in these

conditions remains controversial. In this article, the

clinical manifestations of several CTD including

lupus erythematosus (LE), morphea, scleroderma,

sarcoidosis, and dermatomyositis will be reviewed.

The evidence presented in the literature as it

currently exists for the use of lasers in the treatment

of these entities will also be discussed, with a focus

on efficacy and complications.

Materials and Methods

In August 2012 and April 2013, MEDLINE was

used to search for published case reports, case series,

and clinical studies related to the treatment of LE,

systemic and localized sclerosis, sarcoidosis, and

dermatomyositis using laser therapy. The search

yielded 39 articles. The articles were reviewed and

summarized into tables.
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Lupus Erythematosus

Systemic LE (SLE) is a complex autoimmune

disorder characterized by diverse clinical presen-

tations and multi-organ system involvement. The

most-recent proposed criteria from the Systemic

Lupus International Collaborating Clinics include

11 clinical and immunologic criteria. SLE may

affect the integument in several ways, and a

cutaneous predominance is reflected, with four of

the 11 clinical criteria involving skin mani-

festations (acute cutaneous lupus, chronic

cutaneous lupus, oral and nasal ulcers, and

nonscarring alopecia).1

Acute cutaneous LE (ACLE) is characterized by

erythematous, edematous lesions without scale,

including the classic malar or butterfly rash over the

base of the nose and malar eminences sparing the

nasolabial folds.2 Other lesions of ACLE include a

morbilliform eruption, photosensitive eruption,

bullous lupus, and the toxic epidermal necrolytic

variant of SLE.1

Subacute cutaneous LE (SCLE) is classically char-

acterized by symmetric, photodistributed erythema-

tous papules and annular plaques or psoriatic-like

plaques with scale. The lesions most commonly

occur on the extensor surfaces of the arms, the neck,

the shoulders, and the upper chest. Telangiectasias

and dyspigmentation may persist upon resolution of

lesions of SCLE. Chronic cutaneous LE (CCLE)

includes discoid LE (DLE), chilblain LE, tumid LE,

and lupus panniculitis. DLE is the most commonly

encountered form of CCLE and is characterized

initially by erythematous, indurated plaques with

adherent scale that progress to peripheral hyperpig-

mentation, central hypopigmentation, atrophy, and

scarring. The lesions are commonly found on the

head and neck, including involvement of the conchal

bowls and the scalp, resulting in permanent cicatri-

cial alopecia.2 DLE may have a favorable prognosis,

with 5–10% of patients who present with

lesions limited to DLE progressing to systemic

involvement of lupus.3

Chilblain LE is characterized by lesions on acral

surfaces commonly precipitated by exposure to cold

temperatures or a damp climate. The lesions are

erythematous to purple patches or plaques occurring

on the fingers, toes, or face (nose). Tumid LE (LE

tumidus) is characterized by edematous, indurated

plaques reminiscent of urticaria on the face or

trunk.2 Lupus panniculitis presents as mobile, often

nontender subcutaneous nodules located on the

buttocks, proximal arms, or face. Lupus profundus

is characterized by lesions of tumid LE with over-

lying changes of DLE.2

Laser Therapy for LE

Laser therapy has been used to treat cutaneous LE

with reports of success. Fourteen published studies

and case reports have detailed the efficacy of laser

treatment for various forms of cutaneous LE

(Table 1). The pulsed dye laser (PDL), with a

wavelength of 585–595 nm, has been used in eight

studies, including two prospective studies, of 31

cumulative patients. In two of these studies, 12 of 19

patients experienced complete resolution of their

cutaneous disease (including tumid LE, SCLE, and

DLE), with marked reduction in clinical skin scores,

including size, erythema, and edema. No complica-

tions were noted.4,5 In the third prospective study,

including 12 patients with DLE, PDL resulted in a

statistically significant decrease in the Cutaneous

Lupus Erythematosus Disease Area and Severity

Index from a mean of 4.4 to a mean of 1.3 after

three treatment sessions.6 Other case series and case

reports detailing the use of PDL for cutaneous LE

reported successful responses, and the majority of

cases had no recurrence over follow-up times of

1–10 months. PDL was associated with transient

hyperpigmentation in six patients, permanent pig-

mentation changes in one patient, and slight scarring

in one patient. There were no complications in any

other patients (n = 55). Raulin and colleagues have

discussed the efficacy of PDL in the treatment of

cutaneous lesions of LE and documented their

experience of successful treatment of LE with PDL in

more than 50 patients. The authors acknowledge the
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lack of use and reporting of lasers in treatment of LE

and that laser medicine is not considered in treat-

ment algorithms despite evidence to support that it is

well tolerated and effective. Reasons that Raulin and

colleagues proposed for PDL not reaching main-

stream therapy for cutaneous LE include lack of

awareness or interest on the part of dermatologists

with little knowledge or experience with lasers or

that those with the experience have a greater interest

in the treatment of cosmetic and aesthetic concerns.7

Continuous-wave lasers, althoughno longer routinely

used as first-line laser therapy for most cosmetic and

medical indications, have been shown to result in

successful treatment in patients with cutaneous LE.

Two studies used the 488/514-nm argon laser in six

patients with DLE and achieved complete resolution

in two and 60–70% improvement in another two.

Slight scarring was noted in one patient.8,9 The fully

ablative carbon dioxide (CO2) laser, with a wave-

length of 10,600 nm, has been reported in two

isolated case reports to be successful in improvement

of the scarring lesions of DLE, with prolonged

remission (1–2 years without recurrence).10,11

Fully ablative yttrium aluminum garnet (YAG)

lasers have also been used in DLE, with two case

reports demonstrating significant cosmetic

improvement without adverse effects and 1–2 years

without recurrence.12,13

LE is associated with cutaneous photosensitivity and

is characterized by the development or worsening of

lesions after exposure to sunlight. The pathogenesis

may be related to ultraviolet-mediated cell apoptosis

and chemokine, cytokine, and cellular adhesion

molecule–dependent processes.14 To our knowledge,

there have been no reports of the use of lasers in the

ultraviolet A or B spectrum, namely, the excimer

laser, because wavelengths in these spectrums are

known to be photosensitizing in LE, although there

have been numerous reports of the use of lasers with

wavelengths in the visible light spectrum (PDL,

argon, and intense pulsed light (IPL) with a 515-nm

filter), which were relatively well tolerated. These

findings may support the hypothesis that mono-

chromatic laser light is unlikely to be photosensi-

tizing in LE and, if administered correctly, may be a

safe treatment option in select patients.7

Adverse events after laser treatment of cutaneous LE

have been reported, specifically with CO2 lasers,

argon lasers, and PDL. Several of these were

reported in the 1980s and 1990s, with technology,

parameters, and techniques that have since become

outdated and probably do not reflect current use of

generally longer pulse durations and lower fluence

settings. Skin fragility remains a concern in this

patient population, and there have been reports of

blistering and hypopigmentation after laser therapy

for port wine stain in patients with SLE.15 Proposed

mechanisms include antibody deposition in nonle-

sional skin, which primes the skin for a blistering

response or other adverse effect.16 Traditional, fully

ablative lasers used in previous reports probably had

a greater risk for complications given the fragile

nature of the skin in these patients, and the newer

fractional ablative and nonablative devices are likely

to have a lower side effect profile when used

appropriately, although to the best of our knowl-

edge, no studies have been published on the use of

fractional laser devices in cutaneous lesions of LE.

Scleroderma and Morphea

Scleroderma encompasses systemic and localized

sclerosis, or morphea. Systemic sclerosis is a multi-

organ system disease characterized by fibrosis of the

skin and other organs, vasculopathy, and autoim-

munity with antitopoisomerase antibodies.17,18

Limited cutaneous systemic sclerosis is characterized

by Raynaud’s phenomenon, sclerodactyly, and tel-

angiectasias of the skin, with systemic involvement

of the gastrointestinal tract and possible pulmonary

artery hypertension. It is associated with anticen-

tromere antibodies. Diffuse cutaneous systemic

sclerosis is characterized by proximal skin thicken-

ing, Raynaud’s phenomenon, sclerodactyly, telangi-

ectasias, gastrointestinal involvement, and possible

renal crisis and interstitial fibrosis of the lungs.
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Localized scleroderma, morphea, represents thick-

ening and fibrosis limited to the skin, subcutaneous

tissue, and rarely the underlying bone or nervous

system. There is no associated sclerodactyly,

Raynaud’s, or involvement of internal organs.17

Laser Therapy for Scleroderma and Morphea

Eleven studies using laser therapy for various forms

of morphea or systemic sclerosis were identified

upon review of the literature (Table 2). Four studies

discussed the use of PDL, the largest of which was a

case series of eight individuals with morphea and

associated facial telangiectasias The authors

reported that telangiectasias were successfully trea-

ted without recurrence from 6 months to 2 years

after treatment.19 The remaining reports noted

varying results in patients with en coup de sabre or

plaque morphea. The formation of telangiectasias is

inherent to the disease process in morphea and

scleroderma and may recur. The formation of new

telangiectasias is to be expected, especially in indi-

viduals in whom the underlying condition is not well

controlled. Therefore, clinicians should expect the

treatment of telangiectasias associated with these

CTD to involve recalcitrance and recurrence.

IPL was used to treat microstomia in four patients 20

with systemic sclerosis,with softeningof the skinandan

increase in oral aperture in three of the four patients.21

Four case reports of the use of ablative and

fractional ablative CO2 lasers demonstrated suc-

cessful treatment of contractures, rhytides, and

calcinosis of the digits in a total of 11 patients with

morphea.20,22–24 Fractional ablative CO2 laser was

successfully used in the treatment of morp-

hea-related joint contracture across the ankle, lim-

iting plantar flexion. The patient reported subjective

improvement in range of motion almost immediately

after the single treatment session. At 4-month and

1-year follow up visits after the single treatment, she

had regained and maintained full plantar flexion

with softening of the contracture on palpation

without any adverse effects, suggesting that

fractional laser therapy may be associated with a

good safety profile in the treatment of morphea.20

In a report using the 308-nm excimer laser,

improvement in the texture and pigmentation of

individual plaques of morphea of five individuals

was achieved.25 Severe Raynaud’s disease with

chronic finger tip ulceration in a patient with

scleroderma was successfully treated using the

1064-nm neodymium-doped YAG laser (1,064-nm),

with improved mobility and circulation and ultimate

healing of ulcerations.26

Processes inherent to the pathogenesis of sclero-

derma and morphea at the molecular level may be

relevant to healing and ultimate cosmetic result after

laser therapy. Morphea and scleroderma are char-

acterized by a profibrotic state, driven by cytokines

including interleukin 4 and 6 and transforming

growth factor beta.17,27 There is also microvascular

disease, with injury to the vascular endothelium and

perivascular inflammation, increased dermal micro-

vascular pericytes, and replication of the vasculature

basement membrane.28 These processes of micro-

vascular disease and profibrosis, in addition to other

factors, may contribute to the presence of poor

wound healing in patients with scleroderma and

morphea.29 Precautions should be taken in patients

with sclerosis in treatment with laser therapy,

especially when using ablative or resurfacing lasers,

in which wound healing will be a more prominent

factor. Fractional ablative lasers have been used in

patients with limited systemic sclerosis without

report of problem with wound healing,22 but this

remains an important consideration before under-

taking ablative laser treatment. Theoretically, frac-

tional resurfacing lasers may lessen the likelihood of

impaired wound healing after therapy because they

produce isolated columns of injury rather than

broad, uninterrupted areas of injury.

Sarcoidosis

Sarcoidosis is a disease characterized by noncaseat-

ing granulomas that may affect multiple organs. The

LASER THERAPY AND CONNECTIVE TISSUE DISEASE
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lungs are most commonly involved (hilar adenopa-

thy), as well as the lymph nodes and the skin. The

exact pathogenesis of sarcoidosis remains unknown,

but research indicates that genetics, immune system

response, and infectious or environmental exposure

may be involved. Cutaneous manifestations of sar-

coidosis occur in approximately 25% of patients and

include specific lesions in which noncaseating gran-

ulomas exist or nonspecific lesions without granu-

lomas.30 There are more than 20 variants of specific

lesions of cutaneous sarcoidosis, including but not

limited to papular, psoriasiform, annular, lichenoid,

plaque, atrophic, scarring, and verrucous forms.31

Lupus pernio is a specific lesion of cutaneous

sarcoidosis characterized by violaceous, indurated

plaques on the nose and cheeks that may progress to

disfiguring ulcerating nodules. It is often associated

with chronic progressive systemic sarcoidosis with

severe pulmonary involvement.31

Laser Therapy for Sarcoidosis

Review of the literature yielded 10 case reports or

series of laser therapy for treatment of various forms

of cutaneous sarcoidosis (Table 3). PDL was used in

five patients, four of whom had considerable or

complete improvement, although one patient expe-

rienced ulceration in treated and nontreated areas.32

The CO2 laser has been successfully used in the

remodeling of lupus pernio of the nose in five

patients, with durable responses over many

years.33,34 Of the CTD reviewed, sarcoidosis was

found to be associated with the most adverse events

from laser treatment. One such report was of

expanding scars in a patient who was later diag-

nosed with isolated sarcoidosis of the skin who had

full-face laser resurfacing with an ablative CO2

laser, indicating that laser therapy may have

permanent risk in this disease.35

Dermatomyositis

Dermatomyositis is an inflammatory myopathy

characterized by muscular weakness and specific
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skin findings. There are several forms of dermato-

myositis, including adult idiopathic, juvenile, and

amyopathic, and it may be associated with malig-

nancy or with another connective tissue disorder.36

Diagnostic criteria include proximal symmetric

muscle weakness, high muscle enzymes, electro-

myographic or muscle biopsy evidence of myopathy,

and a cutaneous eruption typically associated with

the disease.37,38 Patients may have associated myo-

sitis-specific antibodies, such as anti-JO 1 (hist-

idyl-tRNA synthetase), which occur in

approximately 20–35% of affected individuals.36

Classic skin lesions include a symmetric violaceous

macular erythema progressing to poikiloderma and

induration. Gottron’s papules are violaceous papules

distributed over joints, and Gottron’s sign includes

erythematous macules over the same areas. Com-

mon lesions also include periungual telangiectasias,

a heliotrope periorbital violaceous eruption, and

eruptions over the shoulders (the shawl sign) or over

the lateral hips (the holster sign). Patients with

dermatomyositis may develop hyperkeratotic pla-

ques on the hands with fissures and scale

(mechanic’s hands). Patients with juvenile dermato-

myositis have a high incidence of calcinosis cutis.36

Laser Therapy for Dermatomyositis

Five patients with a diagnosis of dermatomyositis in

three separate reports were shown to have significant

improvement in telangiectasias, poikiloderma, or

Gottron’s papules after treatment with PDL or argon

laser (Table 4).9,39,40

Conclusion

The use of lasers in the treatment of cutaneous

manifestations of CTD may offer patients long-term

benefit with reduction or complete clearance of skin

lesions. The majority of the evidence in the derma-

tology literature for the use of lasers in the treatment

of various cutaneous lesions of lupus, scleroderma

and morphea, sarcoidosis, and dermatomyositis is

largely limited to small case reports and series. Most
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of the disease entities reviewed demonstrated some

benefit from treatment with lasers, although not

without risk of adverse events, including scarring

and dyspigmentation. The greatest number of

reports are on laser treatment of cutaneous LE, with

pulsed dye, argon, CO2, and erbium and neocymi-

um-doped YAG lasers and IPL.

Successful treatment of linear and plaque morphea;

related telangiectasias, microstomia, sclerotic bands,

digital calcification, and ulceration; and perioral

rhytides have also been reported using various lasers.

Complications occur and have included blistering,

erosions, and post-treatment infections. Although

most case reports document effective treatment of

cutaneous sarcoidosis using PDL, CO2, neodymium-

doped YAG, and quality-switched ruby lasers for

nodular, scar type, and lupus pernio, there are

notable side effects, including recurrence, ulceration,

scarring, and dyspigmentation. Sarcoidosis was

associated with the highest incidence of complica-

tions after laser therapy, and clinicians and patients

should be aware of this risk before laser treatment.

Telangiectasias, poikiloderma, erythema, and Got-

tron’s papules associated with dermatomyositis have

also been successfully treated using lasers without

any report of adverse effects.

Its main limitation, namely the small number of

published studies, reflect the importance of this

review of the dermatology literature on the use of

laser devices in the treatment of CTD. Furthermore,

a number of reports were published more than

20 years ago, discussing use of devices, parameters,

and techniques that may not be routinely used with

current laser treatment. Protocols using longer pulse

durations and lower energies are likely to be

associated with fewer adverse events. More-recent

reports of lasers in the treatment of the four CTD

reported herein offer relevant evidence that lasers

may be used in CTD safely and with good benefit to

patients with these conditions. The predominantly

retrospective nature and small sample size of the

case reports and series limit this evidence. Better-

designed and larger studies are clearly needed in the
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treatment of these medically important cutaneous

lesions associated with CTD processes.

Although a review of the evidence derived from

predominantly case reports and series is promising,

randomized controlled trials and reports of treat-

ment using current laser devices, parameters, and

techniques are needed to further evaluate and

determine the proper placement of lasers in the

treatment armamentarium of CTD.
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