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Abstract
Background

Localized cutaneous argyria is a rare skin condition caused by direct contact with silver or silver particles. It presents as
asymptomatic gray or blue-gray macules that appear similar to blue nevi. Histologic features include brown-colored or black-
colored silver granules in the basement membrane and dermis, most commonly surrounding eccrine glands, elastic fibers, and
collagen fibrils. The condition is most frequently observed in individuals who are regularly exposed to small silver particles, such
as silversmiths and welders. However, localized cutaneous argyria has also been associated with acupuncture needles, silver
earrings, and topical medications containing silver nitrate. Although the condition is benign, patients who are concerned about the
cosmetic features of localized cutaneous argyria may benefit from laser therapy.

Purpose

We describe the clinical and pathologic findings of two women who developed localized cutaneous argyria. We also review the
characteristics of other patients with localized cutaneous argyria and summarize the differential diagnosis and treatment options
for this condition.

Materials and methods

The features of two women with localized cutaneous argyria are presented. Using PubMed, the following terms were searched and
relevant citations assessed: acquired localized argyria, acupuncture, argyria, argyrosis, colloidal silver, cutaneous argyria, and
localized cutaneous argyria. In addition, the literature on localized cutaneous argyria is reviewed.

Results

Two women presented with small, asymptomatic blue-gray macules appearing at sites directly adjacent to ear piercings. A punch
biopsy was performed on one woman. Microscopic examination revealed a yellowish-brown colored granular material found
adjacent to elastic fibers. Based on correlation of the clinical presentation and histopathologic findings, a diagnosis of localized
cutaneous argyria was established. The second woman did not undergo a biopsy. However, the clinical presentation was highly
suggestive of localized cutaneous argyria. Both women were reassured of the benign nature of the condition and agreed to return
for clinical follow-up if they observed any changes in the appearance of the lesions.
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Introduction

Localized cutaneous argyria is a benign condition characterized by the development of blue-gray macules that appear on the skin
following direct contact with silver. The condition is most commonly caused by occupational exposure to silver particles, but has
also been associated with silver jewelry [1], acupuncture needles [2], and topical antibiotics [3]. Microscopic examination of
localized cutaneous argyria lesions typically reveals brown-colored or black-colored silver granules within histiocytes and
surrounding eccrine glands, elastic fibers, and collagen fibrils. Notably, the epidermis is spared; the silver accumulates primarily
in the basement membrane and dermis.

Localized cutaneous argyria can affect both men and women. There is no known ethnic predilection. The mechanism of
pathogenesis is not fully understood, but it has been postulated that skin discoloration results from a reaction between light and
dermal protein-bound silver [4]. Treatment options for localized cutaneous argyria are limited. However, laser therapy may
improve the cosmetic features of the condition [5].

We describe the clinical and pathologic findings of two women who developed localized cutaneous argyria. We also review the
characteristics of other patients with localized cutaneous argyria and summarize the differential diagnosis and treatment options
for this condition.

Case reports

Patient 1 is a 68-year-old woman who presented with blue-gray discoloration of her anterior and posterior distal helical rims and
ear lobes surrounding the sites of ear piercings. Both the left and right ear lobes were similarly affected (Figure 1).
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Figure 1. The left ear lobe of Patient 1 shows blue-gray discoloration on the anterior surface of the ear lobe.

A punch biopsy was performed. Microscopic examination revealed a yellowish-brown colored granular material found adjacent to
elastic fibers (Figure 2).



Figure 2. Low (A) and hlgh (B) mégnlflcatlon wéws of a localized cutaneous argyria macule taken from a tissue biopsy of Patlent 1 shows a
yellowish-brown colored granular material (indicated by arrows) along the elastic fibers. [Hematoxylin and eosin; A = 10x, B = 60x].

The elastic fibers were highlighted by Verhoeff-Van Gieson staining (Figure 3) and stained negatively with Fontana Masson and
Perls iron staining. Based on correlation of the clinical presentation and histopathologic findings, a diagnosis of localized
cutaneous argyria was established. The patient declined treatment but agreed to return for clinical follow up if she observed any
changes in the appearance of the lesions.

Figure 3 Low (A) and high (B) magnlflcatlon V|ews ofa Verhoeff‘Van Gieson stained Iocallzed cutaneous argyrla macule taken from a tissue
biopsy of Patient 1. The silver granules are adjacent to the black staining of elastic fibers in the dermis. [Verhoeff-Van Gieson; A = 10x, B =
40x].

Patient 2 is a 32-year-old woman who presented for evaluation of a small area of skin discoloration on her right ear. Cutaneous
examination revealed a 3 x 3 millimeter blue-black colored patch on her anterior and posterior right external ear near the site of a
piercing on her helix (Figure 4). The patient reported that she regularly wore silver earrings. The history and clinical presentation
were highly consistent with a diagnosis of localized cutaneous argyria. She agreed to have periodic clinical follow up and her
condition will be monitored for any changes.
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Figure 4. Anterior (A) and posterior (B) views of a 3 x 3 millimeter blue-black colored macule affecting the anterior and posterior right
external ear near the site of a piercing on the helix of Patient 2.

Discussion

Argyria -- the silver-induced discoloration of skin and other body tissues -- has been recognized for hundreds of years. Indeed, the
first case of argyria appeared in the medical literature in 1791 [6]. The prevalence of argyria subsequently increased throughout
the 19th century, after silver nitrate was introduced as a treatment for epilepsy and wasting diseases. However, the medical use of
silver salts began to decline during the late-1800s; by the turn of the century, argyria had become a rare condition that was
observed almost exclusively among silversmiths and individuals who used topical silver nitrate preparations [6].

Three forms of argyria have been described in the literature: generalized argyria (formerly referred to as "argyria universalis"),
argyria localis disseminata, and localized cutaneous argyria (formerly referred to as "argyria localis circumscripta™).

Generalized argyria is a systemic condition characterized by extensive blue-gray discoloration of the skin and mucous membranes.
It is most commonly caused by long-term ingestion of silver salts, such as colloidal silver solutions [7] and silver nitrate [8].
However, generalized argyria can also occur following exposure to aerosolized silver [9]. In addition, generalized argyria has been
reported in patients using silver-containing eye drops [10] and nasal drops [11]. The blue-gray discoloration is typically most
prominent in sun-exposed areas of the skin. Although skin discoloration is benign, generalized argyria has also been associated
with renal impairment, thrombocytopenia, and neurological symptoms [12].

Argyria localis disseminata is an antiquated term that referred specifically to argyria caused by inhalation of aerosolized silver. It
affected silversmiths and other silver workers during the 19th and early-20th centuries. Argyria localis disseminata would initially
present as blue-gray discoloration on exposed areas of skin -- most commonly the hands and face -- and, in some individuals,
gradually progress to generalized argyria. Aerosolized silver-related localized cutaneous argyria [13] and generalized argyria [9]
still occur today. However, the term "argyria localis disseminata” is no longer used.

Localized cutaneous argyria is a local condition characterized by the development of blue-gray macules that appear on the skin
following direct contact with silver. Occupational exposure is common; the condition has been reported in jewelers [5], welders
[5], and silversmiths [14]. However, in similarity to our patients (Table 1), localized cutaneous argyria has also been described in
individuals receiving acupuncture treatment [2] and those who routinely wear silver jewelry [1]. Although most patients report
prolonged contact with silver prior to the development of localized cutaneous argyria, blue-gray discoloration may also occur after
relatively brief exposure to silver metal [2]. There are no systemic symptoms associated with localized cutaneous argyria and thus
treatment is rarely required.

Table 1. Characteristics of two patients with localized cutaneous argyria

Silver

Case | Age source Site of lesion Histology findings Treatment
. Left and right distal helical rims and Yellowish-brown colored granules in dermis adjacent to
1 68 Earrings . None
ear lobes elastic fibers

2 32 Earrings Right ear helix No biopsy performed None




Localized cutaneous argyria can occur in both men and women. Individuals who have frequent contact with silver -- such as
jewelers and welders -- have an increased risk of developing the condition [5]. In addition, localized cutaneous argyria has been
described in patients who routinely wear silver jewelry [1]. Although there is no known ethnic predilection, blue-gray
discoloration may be less apparent in dark-skinned individuals.

The distinguishing clinical feature of localized cutaneous argyria is a distinctive blue-gray or gray-colored macule or papule. The
lesions are usually small. However, albeit rarely, blue-gray skin discoloration can be extensive; indeed, localized cutaneous
argyria affecting the entire face and neck has been described [13]. The clinical differential diagnosis of localized cutaneous argyria
is listed in Box 1 [15-18]. It includes not only local conditions, but also systemic disorders with skin lesions that may mimic
localized cutaneous argyria.

Box 1. Clinical differential diagnosis of localized cutaneous argyria

Drug-related adverse effects
Amiodarone
Antimalarial drugs
Chlorpromazine

Heavy-metal exposures
Arsenic
Bismuth
Gold (chrysiasis)
Mercury

Local conditions
Blue nevus
Melanoma in situ

Systemic conditions
Cyanosis
Hemochromatosis
Hydrayrosis
Malignant melanoma
Methemoglobinemia
Ochronosis
Wilson disease

Localized cutaneous argyria is unique in that it occurs only after direct contact with silver or silver-containing solutions.
Therefore, the diagnosis can often be established based on clinical presentation and patient history. However, a confirmatory
biopsy is sometimes required, as blue-gray skin discoloration occasionally appears many months or years after exposure to silver
[19]. Microscopic examination of localized cutaneous argyria lesions reveals brown-colored or black-colored silver granules in the
basement membrane and dermis, most commonly surrounding eccrine glands, elastic fibers, and collagen fibrils. In addition,
granular material may be present within histiocytes. The epidermis is not affected.

The mechanism of pathogenesis for localized cutaneous argyria is not fully understood. Interestingly, however, the blue-gray skin
discoloration observed in both generalized and localized cutaneous argyria is most prominent in sun-exposed areas of the skin. It
has therefore been postulated that a reaction between silver and light contributes to the development of argyria. Indeed, Shelley et
al. observed that protein-bound silver is reduced to elemental silver upon exposure to light: "...colorless silver salts and
compounds present in an inert matrix (collagen versus gelatin) are reduced by incident light to black metallic silver. This passive
photosensitivity reaction leads to silver tattooing of the light-exposed skin and to photographic imaging in the film [4]." It is
therefore conceivable that a reaction between dermal protein-bound silver and ambient light results in blue-gray skin
discoloration. In addition, silver is known to stimulate melanocyte tyrosinase activity, which could conceivably contribute to the
observed hyperpigmentation [20].

Localized cutaneous argyria is difficult to treat. Silver accumulates in the dermis and thus neither hydroquinone [21] nor
dermabrasion [22] are effective in improving the cosmetic appearance of lesions. However, excellent results have recently been
achieved with a low-fluence Q-switched 1064-nm Nd:YAG laser [5, 23].

Conclusion

Localized cutaneous argyria is a benign condition characterized by the development of blue-gray macules or papules that develop
on the skin after direct contact with silver. It occurs primarily among individuals who are frequently exposed to silver, such as



jewelers, welders, and silversmiths. However, the condition may also affect men and women who routinely wear silver jewelry. In
addition, patients being treated with silver-containing topical medications are at risk of developing localized cutaneous argyria.

Localized cutaneous argyria has a distinct clinical presentation: blue-gray or gray colored macules or papules that develop on
body sites corresponding to previous silver contact. The discoloration is typically most prominent in sun-exposed areas of the
skin. Histologically, localized cutaneous argyria is characterized by brown-colored or black-colored silver granules in the
basement membrane and dermis, most commonly surrounding eccrine glands, elastic fibers, and collagen fibrils.

The mechanism of pathogenesis for localized cutaneous argyria is not fully understood. However, a reaction between light and
dermal protein-bound silver may contribute to gray or blue-gray skin discoloration. In addition, it has been postulated that silver-
induced upregulation of melanocyte tyrosinase activity contributes to the hyperpigmentation observed in argyria.

Localized cutaneous argyria is benign. Therefore, treatment is rarely necessary. However, patients who are concerned about the
cosmetic features of the condition may benefit from treatment with a low-fluence Q-switched 1064-nm Nd:YAG laser.
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