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Macular amyloidosis causes an eruption of brown 
pigment in the skin when keratin is altered. The 
resulting hyperpigmentation, which often leads 
to patient distress, generally has unsatisfactory 
treatment options. Among the treatment modalities 
that have been used for amyloidosis, the pulsed 
dye laser (PDL) has shown success in the treat-
ment of nodular amyloidosis, and the Q-switched 
Nd:YAG laser has reduced the appearance of 
amyloid plaques in macular amyloidosis. We 
investigated the effects of repeated PDL treat-
ments in a 57-year-old man with recalcitrant 
macular amyloidosis. The patient was treated with 
3 treatment sessions of PDL at 2-week intervals. 
Based on patient self-assessment and our own 
photographic analysis, improvement of the lesions 
was noted with each treatment. Macular amyloi-
dosis can be successfully treated using the PDL, 
which decreases amyloid aggregation and skin 
hyperpigmentation. This effect from a decrease in 
collagen and dermatan sulfate synthesis is similar 
to the mechanism behind the reduction of size of 
hypertrophic scars using PDL.
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Macular amyloidosis causes an eruption of 
small brown or grayish-pigmented macules 
that often are symmetrically distributed 

on the upper back and shoulder blades in a reticu-
lated pattern. Amyloidosis occurs when there is an 
abnormal extracellular tissue deposition of proteins 
from keratinocyte amyloidosis,1 which can be diag-
nosed based on both clinical characteristics and 
on histologic findings of skin biopsies. The disease 
prevalence is greater in women, especially those of 
Asian, South American, or Middle Eastern descent.2 
It is a chronic disease and generally has poor treat-
ment options.

The most problematic aspect of macular amyloi-
dosis is the resulting cutaneous hyperpigmentation. 
Treatments that have been described thus far have 
not yielded satisfactory results for patients. Topical 
treatment with corticosteroids is recommended, but 
the outcome still can be disappointing. Laser treat-
ments may hold promising results. We report the 
case of a 57-year-old man who presented with macu-
lar amyloidosis and was successfully treated with a 
595-nm pulsed dye laser (PDL).

Case Report
A 57-year-old man presented with signs of macular 
amyloidosis on the upper back of approximately  
1 year’s duration (Figure 1A). The patient noted that 
the lesions were tender and nonpruritic. Physical 
examination revealed numerous ill-defined, ery-
thematous, brown macules measuring less than 1 cm 
confluent to a patch on the upper back. He had no 
systemic concerns and was otherwise healthy.
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Practice Points
 Macular amyloidosis is benign and nonsystemic but typically results in cutaneous hyperpigmentation. 
 Initial treatment with topical keratolytics has limited success rates.
 A second-line approach to treatment with light-based therapies may improve patient outcomes. 
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Based on the patient’s clinical presentation, a 
4-mm punch biopsy was performed. The patient 
was prescribed ammonium lactate cream 12% to 
be applied twice daily and was advised to dis-
continue use if the area became irritated. After  
2 weeks, the initial biopsy confirmed the diagnosis of 
macular amyloidosis, with numerous amyloid glob-
ules observed within the dermal papillae (Figure 2). 
The patient was encouraged to refrain from scratch-
ing. Laser treatments were extensively discussed with 
the patient to ensure that he understood multiple 
treatments may be needed and the desired cosmetic 
outcome was not guaranteed.

The patient was treated with a 595-nm PDL 
using nonpurpuric parameters (7.5-J/cm2 fluence; 
30/10-millisecond epidermal cooling; 10-mm spot 
size). There was a 10% overlap between treatment 
pulses with no stacking and a 6-millisecond pulse 
length. The procedure was repeated at 2-week inter-
vals for a total of 3 treatment sessions. It was well 
tolerated with no complications. At the end of treat-
ment the patch had decreased in size from 10 cm to 
5 cm. Two-week intervals were chosen to aim for a 
photoacoustic effect to assist with amyloid dispersion 
and collagen renewal. With each laser treatment 
there was noticeable improvement with lightening 
of the brown macules, measured by clinical examina-
tion (Figure 1B).

Comment
Macular amyloidosis is a type of primary localized 
cutaneous amyloidosis with deposition of amyloid 
proteins in the upper dermis resulting in clinical 
hyperpigmentation.3 The amyloid deposits have 
been shown to bind to antikeratin antibodies and 
contain sulfhydryl groups, suggesting altered keratin 
as a source for the deposition.4 Histopathologically, 
skin biopsies of macular amyloidosis are analyzed 
either by Congo red staining or methyl violet or crys-
tal violet staining. Thioflavin T–specific binding to 
amyloid fibrils has been observed with fluorescence 
microscopy and also has been used diagnostically.5 
The amyloid deposits, which often are found within 
the dermal papillae (Figure 2), are globular and 
sometimes can be found in the junction between the 
dermis and epidermis containing basal cells.6 They 
appear as linear aggregates of fibrils arranged in a 
meshwork. Additionally, they contain a nonfibril-
lar protein, serum amyloid P component, which is 
similar to C-reactive protein in the acute phase.7,8 
These properties make amyloid deposits resistant to 
degradation and phagocytosis. 

The mechanism by which the amyloid depos-
its form is unknown. Hashimoto et al9 proposed 
that necrotic epidermal cells are transformed into 

amyloid by macrophages and fibroblasts through 
filamentous degeneration. In macular amyloidosis, 
there is a lack of inflammatory cells that typically 
clear these deposits. The keratin structure forming 
b-pleated sheets is not explained by this theory. 
Chang et al6 suggested that keratinocyte death can 
be explained by apoptosis in the dermoepidermal 
junction, leading to dermal amyloid deposits.

Treatment outcome in patients with macular 
amyloidosis often is disappointing. Topical treatment 
with corticosteroids is advised but often is associated 
with unsatisfactory results. Antihistamines have been 
used for itch relief, but they have only been found to 
be moderately effective. There have been contra-
dicting reports regarding dimethyl sulfoxide therapy, 
some indicating lack of efficacy,10 and phototherapy 
showed minimal benefits.11 Surgical treatments such 
as dermabrasion and excision of lesions often prompt 

Figure 1. Erythematous brown macules scattered on the 
upper back showed signs of macular amyloidosis (A). 
After 3 treatment sessions with the pulsed dye laser, the 
number of brown macules was reduced and amyloid 
patches were lightened (B). 
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reoccurrence of amyloid and have mostly been cited 
for treatment of lichen amyloidosis.12

Studies have shown successful treatment of ery-
thematous hypertrophic scars, acne scars, and other 
vascular lesions using the 585-nm PDL at pulse 
durations of 1.5 milliseconds and a fluence of 9 to  
70 J/cm2.13,14 Furthermore, microvasculature destruc-
tion causes a substantial decrease in collagen synthe-
sis because of the ischemia at the laser treatment site, 
which could decrease dermatan sulfate, a component 
in collagen fiber formation that also is found in 
macular amyloids.15,16 Therefore, injury to the cuta-
neous vessels via PDL could deplete amyloid aggre-
gation. Applying these principles to dermal amyloid 
patches in macular amyloidosis could demonstrate 
substantial improvements in the appearance of dark 
pigmented lesions.

Alster and Manaloto16 used a 585-nm PDL at 
6- to 8-week intervals to determine the clinical and 
histological response in nodular amyloidosis. There 
was improvement in color, size, and pliability of nod-
ules, as well as decreased inflammation and dermal 
collagen due to the decrease in collagen and derma-
tan sulfate. Both the PDL and the quality-switched 
(Q-switched) Nd:YAG laser have been used to suc-
cessfully treat dermal pigmented lesions.14 Ostovari 
et al1 tested the efficacy of the ultrashort pulsed 
Q-switched Nd:YAG laser in clearing the darkness 
of skin patches in macular amyloidosis. The study of  
20 participants demonstrated effective reduction 
of the degree of macular amyloidosis patches, with 
the 532-nm laser citing a good response rate in 
90% (18/20) of participants. No side effects were 
observed, and the pain from the laser therapy was 

described as tolerable.1 This positive response was 
attributed to the destruction of melanin in the der-
mal layers by the Q-switched Nd:YAG laser,1 similar 
to the treatment of hypertrophic scars.14 Prior studies 
indicate the efficacy of PDL treatment in nodular 
amyloidosis and the Q-switched Nd:YAG laser with 
macular amyloidosis in a single session1,16; how-
ever, to our knowledge, there has been no research 
describing macular amyloidosis treated with repeated 
sessions of PDL. The benefits of PDL treatment 
include ease of application, minimal scarring, and 
minimal posttreatment complications.

Conclusion
Our case report presents the efficacy of multiple 
sessions of PDL treatment in the setting of macular 
amyloidosis. We were encouraged by prior success-
ful PDL treatment of dermal pigmented lesions as 
well as the success of different laser options in the 
treatment of primary amyloidosis. Based on clini-
cal photographs demonstrating treatment progress, 
patient self-assessment, and physician reports, it was 
determined that the amyloid patches in our patient 
lightened in color with each PDL procedure. These 
results indicate that PDL treatment has a positive 
outcome in macular amyloidosis. Other treatments 
used for macular amyloidosis have been disappoint-
ing, and with the successful results of PDL treatment, 
we believe there is now an option to relieve the dis-
coloration and severity of amyloid patches.
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