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||Department of Dermatology, University of California at Irvine, Irvine, California

Chrysiasis is the phenomenon of bluish to slate-gray skin pigmentation induced by

prolonged treatment with gold salts. The most common etiology is the administration of

gold salts to patients with rheumatoid arthritis. Although parental gold salt administration is

now uncommon because of the availability of biologic agents and disease-modifying

antirheumatic drugs, chrysiasis may still be seen because this condition can develop decades

after discontinuing gold salts. Discoloration can persist for a lifetime.

Aurothioglucose, the active agent in Solganal (gold salts for parenteral administration;

Schering-Plough, Kenilworth, NJ; manufacture discontinued May 2002), contains

approximately 50% gold content by weight. Ultraviolet light–induced chrysiasis is typically

associated with this parenteral formulation, although chrysiasis has also been reported with

oral gold therapy.1 A study of 40 patients with rheumatoid arthritis treated with

intramuscular gold salts showed a positive relationship between the cumulative dose of gold

and the severity of pigmentation.2 Pigmentary changes occur typically at 20 mg/kg

(approximately 1.3 g) of elemental gold2 but have been reported in patients who have

received lower cumulative doses.3

Gold concentrates in the lens and cornea,4 reticulo-endothelial system, and skin.

Pigmentation is often most noticeable in photo-exposed areas. It is believed that deposits

occur in all skin but become most clinically apparent when exposed to ultraviolet light. Non-

sun exposed skin becomes hyperpigmented with experimental ultraviolet light

administration.5
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Light microscopy typically demonstrates aggregates of gold in the papillary and reticular

dermis in a perivascular distribution. Gold deposits are often found within macrophages and

endothelial cells, but extracellular granules may also be seen.6 On fluorescent microscopy,

gold particles display orange-red birefringence.7 Electron microscopy shows faceted

electron-dense particles within macrophage vesicles and endothelial cell lysosomes known

as aurosomes.8 Patients with chrysiasis also have higher concentrations of melanin in the

epidermis and dermis of involved skin. Gold deposits in the dermis may enhance

melanogenesis by indirectly increasing tyrosinase activity. Ultraviolet light may induce

hyperpigmentation3 or stimulate preferential uptake of gold by the skin.5

Human leukocyte antigens may also play a factor in the development of chrysiasis. The B27

antigen was associated with chrysiasis, and the DR7 antigen had a protective effect against

gold toxicity.9

The discoloration associated with chrysiasis can be disfiguring for patients, and treatment is

difficult. We present the first case to our knowledge of extensive intense chrysiasis treated

with a pulsed dye laser.

Case Report

A 66-year-old Caucasian woman veteran was diagnosed with rheumatoid arthritis in 1977.

She received Solganal gold salts 100mg every week for rheumatoid arthritis between 1979

and 1981 and between 1983 and 1993. Her cumulative elemental gold dose was 33.8g.

In 1983, the patient began to develop chrysiasis manifested by pronounced gray

pigmentation, most notable on the face, neck, trunk, and arms. This discoloration severely

and adversely affected her daily life. She constantly wore thick makeup to cover the gray

color of her skin, yet she still endured stares and comments regarding her skin tone. In 2006,

she sought treatment at the Beckman Laser Institute at the University of California, Irvine.

Biopsy of the left shoulder, in an area not treated with any lasers, showed exogenous

pigment in the superficial dermis and within macrophages down to a depth of 2.5 mm

(Figure 1).

Reflectance spectroscopic measurements were performed using a handheld spectrometer

(2,600-D, Konica, Minolta, Tokyo, Japan) with a wavelength range of 360 to 740 nm.

Unfortunately, no focal peaks of absorption were noted, only absorption over a wide range.

Color measurements were performed using a CR-400 (Konica, Minolta, Tokyo, Japan)

calibrated at standard illuminant D65 (representing daylight). Color values were expressed

in the CIELAB (CIE 1967, Commission International d’Eclairage) as three values in the L*,

a*, and b* space, where L* expresses the overall lightness (0–100, for black to white), a*

represents balance between green and red (negative and positive values, respectively), and

b* expresses the balance between blue and yellow. Measurements were taken at the same

sites for all visits to minimize effect of spatial skin color inhomogeneities. Clear differences

were demonstrated between measurements in this patient’s skin and those expected for

someone with her skin type (Table 1).
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In February 2006, test spots were performed on the left shoulder with the GentleLase

(Candela Corporation, Wayland, MA) 755-nm laser (10-mm spot size, 3-ms pulse duration).

Four test spots with radiant exposures between 25 and 35 J/cm2 were performed. In March

2006, radiant exposures up to 50 J/cm2 were used. Cryogen spray cooling settings for all test

spots were 50 ms of cryogen with a 30-ms delay. Test spots on the left shoulder initially

revealed no improvement, and there was no improvement at 6 months. Test spots on the arm

were also performed using a pulsed dye laser (595 nm; 7 mm; 3 ms pulse duration; 6–14

J/cm2) 30 ms of cryogen with a 20-ms delay, but again no response was noted, even on

follow-up 16 months later.

In March 2006, the patient also requested treatment of facial telangiectases and was

cautiously treated using a 595 nm pulsed dye laser (VBeam initially and later Perfecta;

Candela Corporation). A small area of the face was treated first using a 7-mm spot size, 3-

ms pulse duration, and radiant exposure starting at 8.5 J/cm2 and slowly moving up to 10

J/cm2.

It was hoped that the chrysiasis might also improve, because absorption at this wavelength

had been demonstrated, and pigmentation was darkest on the face because of sun exposure

(presumably increased chromophore for better absorption). After a 6-week observation

period, no adverse effects were noted, and there was slight improvement in the gray

discoloration. The patient was pleased and underwent nine full-face treatments for chrysiasis

at 4- to 8-week intervals. After the first two treatments, the neck and décolletage area was

added.

Clinically, she has demonstrated improvement in her chrysiasis and telangiectases 13

months after the first treatment to the face (Figure 2A, B). Treatment was continued

primarily to improve the chrysiasis, but serial chromometer and spectrophotometer

measurements have not demonstrated clear differences.

To our surprise, although there was no improvement of the 755-nm left shoulder test spots

noted at 6-month follow-up, there was lightening clearly evident at a 16-month follow-up

visit (Figure 3). The patient had been followed at monthly intervals, and improvement had

not been previously noted, but after the 6-month follow-up visit, the arm test sites were not

routinely checked. Spectrum analysis demonstrates differences between these test sites and

untreated areas (Figure 4).

Discussion

In this case report, we describe the first reported treatment of extensive intense chrysiasis.

Argyria can be successfully treated using Q-switched lasers, but use of these devices on

patients who have received gold salts may result in immediate tissue discoloration.1,10,11 Q-

switched lasers may alter physiochemical properties in dermal gold,10 with electron

microscopy studies having demonstrated a decrease in particle size and loss of the

characteristic faceted appearance (thought to signify a change from crystalline to elemental

gold). More numerous, smaller gold particles may amplify optical scattering of visible light

in the dermis.10
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Yun and colleagues1 suggested the use of millisecond lasers between 550 and 850 nm for

treatment of laser-induced chrysiasis. We have demonstrated that these wavelengths may

also have utility for treating more extensive chrysiasis, although our patient required

significantly more than the two treatments reported in the Yun and colleagues paper. This

may be because of long-term recurrent sun exposure over time and the large amount of gold

administered to this patient. Despite the need for many treatments, the pulsed dye laser is a

reasonable option because there are few other available treatment modalities. Sun avoidance

and protection to minimize ultraviolet-induced exacerbation is also important.

Although there was a slight lightening trend (increased L* value) in the treated areas with

respect to the untreated areas, changes in chromometer measurements were significantly less

than improvement noted clinically. This difference is difficult to explain. It is possible that

we created a fine scar that was not perceptible to the eye but increased scattering and

decreased the gray appearance of the patient’s skin. Such changes might be similar to those

observed with laser skin resurfacing. The average person would not develop a scar from a

pulsed dye laser at these settings, but chrysiasis alterations may result in an unusual

response. Alternatively, the chromometer may not have been sensitive enough to detect

small changes.

Improvement in the 755-nm test spots 18 months after treatment was surprising. All test

spots appeared the same despite the different fluence used. Comparison between treated and

untreated skin spectra indicated that reflectance had increased approximately 2% over the

entire measured wavelength range. Again, the observed changes would be consistent with

fine, clinically imperceptible scarring.

In conclusion, we report the first case of extensive intense chrysiasis improved using a 595-

nm pulsed dye laser. The patient reported that treatment profoundly improved her quality of

life, eliminating the need for makeup and easing social interactions.
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Figure 1.
Biopsy of left shoulder (hematoxylin and eosin, ×40) shows exogenous pigment in the

superficial dermis and within macrophages.
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Figure 2.
(A) Before and (B) 13 months after nine treatments with the pulsed dye laser. Improvement

in chrysiasis and telangiectases can be seen.
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Figure 3.
Lightening of left shoulder test spots noted 16 months after treatment with 755-nm laser.
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Figure 4.
Eighteen-month postintervention spectrum analysis of 755-nm laser treatment sites

compared with untreated areas. Reflectance went up by an average of 2%.
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TABLE 1

Comparison of L*, a*, b* Values for the Presented Chrysiasis Patient Compared with Normal Subject with

Similar Skin Type

Chrysiasis Normal Skin (Estimated for Her Skin Type (Type I)

L* 53–58 63–68

a* 7–12 10–18

b* 7–11 8–15
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