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Facial redness in atopic dermatitis (AD) is often intractable due to factors like chronic inflammation, steroid-induced telangiectasia, and rosacea-like dermatitis from topical treatments. Pulsed-dye laser (PDL) effectively treats both vascular and non-vascular inflammatory conditions, but its use in adult AD is limited. This study presents three cases of refractory AD with significant facial erythema treated with PDL. Two women and one man had undergone five to thirteen PDL treatments at 3 weeks to 3-month intervals. Clinical response was evaluated using the Eczema Severity Score, which showed significant improvement after PDL treatments. Our cases explore the efficacy of PDL in treating refractory facial erythema in adult AD patients. Patients tolerated the procedures well without severe complications such as hyperpigmentation, hypopigmentation, or blister formation. These findings suggest that PDL effectively reduces facial redness and alleviates associated AD symptoms. PDL is expected to address both vasodilation and cutaneous inflammation as an adjunctive therapy to manage refractory facial redness in adult AD. Further cases and research are needed to fully understand PDL’s immunomodulatory effects.
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INTRODUCTION
Atopic dermatitis (AD) is a chronic inflammatory skin condition characterized by pruritus, eczema, and a range of other skin symptoms. Facial redness in AD is often intractable because clinical symptoms are affected by multiple factors, such as chronic inflammation, telangiectasia due to long-term steroid use, and rosacea-like dermatitis induced by topical steroids or calcineurin inhibitors. Pulsed-dye laser (PDL) effectively treats not only vascular lesions but also non-vascular inflammatory diseases, such as acne and psoriasis [1]. In the context of AD or eczema, PDL is only reported to be effective in pediatric cases [2, 3]. Its use in adult AD remains underexplored. We herein report three cases of AD refractory to topical treatments, in which PDL was effective for facial redness and associated symptoms.
CASE DESCRIPTION
Case 1
A 51-year-old Japanese woman had had a history of AD since childhood. She had intractable facial eczema and redness that did not respond well to topical steroids. Scaly erythema with telangiectasia was observed from the cheek to the neck (Figures 1A, B). Her face was treated with PDL (Vbeam Perfecta, Candela Corporation, Marlborough, MA, USA) at a fluence of 5 to 6 J/cm2, 1.5-ms pulse duration, and spot size of 12 mm, for a total of 5 treatments with 3-month intervals (Figure 1C). Her facial redness almost completely disappeared, but her neck erythema persisted, as this area was untreated. She also stopped using topical steroids because of marked improvement of AD symptoms in the area treated with PDL. She continued PDL treatment every 3 months for a year following recovery, and the patient experienced no recurrence for more than a year even after stopping having PDL.
[image: Figure 1]FIGURE 1 | Clinical features of Case 1 (A–C), Case 2 (D–F) and Case 3 (G–I). (A) Scaly erythema with telangiectasia from her cheeks to neck. (B) A magnified image shows skin roughness and lichenification. (C) Facial redness and skin roughness were improved after five treatments of PDL although lichenification remained on the neck which was not treated with PDL. (D) Facial redness, acne breakouts, and post inflammatory erythema on both cheeks. (E) Erythema with excoriation and weeping on his right cheek (F) The skin lesions were almost cleared after 10 treatments of PDL. (G) Scaly erythema and telangiectasia on her forehead and both cheeks. (H) A magnified image shows skin roughness and excoriation. (I) The facial lesions were almost cleared after 13 treatments of PDL.
Case 2
A 30-year-old Japanese man with a long history of AD and acne presented with recurrent facial redness, excoriation, weeping itching, and acne breakouts (Figures 1D, E). His acne was settled with 5 months use of isotretinoin, but he continued to show residual facial redness and intermittent flares of itch. His face was treated with PDL at a fluence of 4.5 to 5 J/cm2, 1.5-ms pulse duration, and 10-mm spot size for a total of 10 treatments with a monthly interval (Figure 1F). After PDL treatment, his facial redness subsided, and episodes of facial itching were much less frequent after treatment. He has been treated with monthly PDL as maintenance therapy, and he has not shown exacerbation in facial redness or scaly erythema.
Case 3
A 57-year-old Japanese woman presented with prolonged facial redness and typical AD symptoms, such as itching and scaly erythema. Diffuse facial erythema was noted, with focal scaling and skin roughness (Figures 1G, H). She was started on topical ivermectin with PDL at a fluence of 4.5 5 J/cm2, 1.5-ms pulse duration, and spot size of 10–12 mm, for a total of 13 treatments at 3-week intervals (Figure 1I). Her facial erythema faded and flares of AD symptoms on the face became less frequent after treatment. Figure 1I shows the latest manifestation, and there has been no significant flare-up during the follow-up period.
All patients tolerated the PDL procedures without the need for topical anesthesia, and no severe complications such as hyperpigmentation, hypopigmentation, or blister formation were observed. Clinical response was evaluated using the Eczema Severity Score (ESS) by two dermatologists. The ESS, based on a modification of the Eczema Area and Severity Index (EASI), assesses six clinical signs (erythema, edema/induration/papulation, excoriations, oozing/weeping/crusting, scaling, and lichenification), each scored from 0 to 3, with a maximum score of 18. The localized ESS for facial symptoms significantly decreased after 5 to 10 PDL sessions: Case 1, 11/2; Case 2, 6/1; and Case 3, 8/3.
DISCUSSION
Facial redness in AD is multifactorial, encompassing steroid-induced telangiectasia, rosacea-like dermatitis, contact dermatitis due to skin care products, and chronic inflammation due to AD itself. In our three cases, previous topical treatment improved itch and skin roughness but did not significantly reduce facial redness, suggesting the existence of underlying telangiectasia or rosacea. Multiple sessions of PDL almost cleared facial redness in the three cases, which is in line with the efficacy of PDL in treating facial redness induced by telangiectasia and rosacea [4, 5]. Unexpectedly, PDL also reduced the number of flares in AD symptoms, such as itching, scaling, and skin roughness, suggesting that PDL may normalize skin inflammation. PDL has been shown to be effective in inflammatory skin diseases, such as acne, localized plaque-type psoriasis, and nail psoriasis [1]. Sidewell et al. reported that PDL was effective in treating eczema overlying port-wine stain. A subsequent study showed that PDL was also effective in treating small areas of chronic localized eczema, mainly on the extremities, in children with AD. Considering the efficacy of PDL in acne, psoriasis, and eczema reported in previous literature, PDL is likely to show an anti-inflammatory effect in facial erythema associated with AD, together with its role in treating vascular dilation.
PDL emits light at 585 nm, primarily absorbed by oxygenated hemoglobin, leading to selective photothermolysis of capillaries and endothelial cells [6]. This process induces dermal connective tissue damage, edema formation, and subsequent release of cytokines and growth factors, promoting collagen production. Additionally, PDL irradiation leads to an increase in lymphocytes in the skin after 5 weeks [7]. PDL may have a potential immunological effect beyond photothermolysis. Ultraviolet light therapy is known as a treatment of psoriasis and atopic dermatitis due to its immunosuppressive effects [8], but it is currently unknown whether PDL exhibits similar effects. Further research is needed to fully understand PDL’s immunomodulatory effects.
Our cases suggest that PDL could be an effective therapy to control facial redness in adult AD in two ways: by suppressing vascular dilation and by soothing skin inflammation. In our cases, PDL was effective for managing both facial redness and other AD-related symptoms, such as itching, scaling, and skin roughness, suggesting that PDL could be an adjunct to control facial redness in AD that is resistant to topical therapies.
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