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CASE REPORT

A Case of Argyria Following Colloidal Silver Ingestion

Hyok Bu Kwon, M.D., Joon Ho Lee, M.D., Seung Ho Lee, M.D., Ai Young Lee, M.D., Ph.D.,

Jong Sun Choi, M.D.}, Yeon Soon Ahn, M.D., Ph.D.”

Departments of Dermatology, ' Pathology and *Occupational Medicine, Dongguk University International Hospital, College of Medicine,

Dongguk University, Goyang, Korea

Argyria is a rare cutaneous discoloration caused by the intake
of silver or various compounds containing silver. We report
a case of argyria in a 73-year-old male following ingestion of
colloidal silver as an alternative medicine over 5 years. He
had a diffuse, slate gray discoloration of his face and hands.
A biopsy specimen from the face revealed brown-black
extracellular granules in the upper dermis and between
collagen bundles. We also found silver particles in the
mucous of the colon. The ingestion of colloidal silver
appears to be increasing among patients using alternative
health practices. We report this case to bring people’s
attention to the problems associated with the ingestion of
colloidal silver. (Ann Dermatol 21(3) 308~ 310, 2009)
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INTRODUCTION

Argyria is a cutaneous discoloration caused by the intake
of silver or various substances containing silver. Because
silver is not absorbed through normal skin, it is assumed
that argyria is caused by the absorption of silver via
ingestion or implantation from medical instruments. For
example, there have been some cases reported of argyria
caused by silver used in medical applications'?. In addi-
tion, there have been reports of argyria being induced by
colloidal silver as a food supplement®*. Here, we report a
case of argyria in a 73-year-old male following ingestion
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of colloidal silver as a form of alternative medicine.

CASE REPORT

A 73-year-old male visited our clinic with a 2 year history
of slate gray colored pigmentation of the face. One year
previously, he had visited our clinic with bluish gray
discoloration of his entire face. At that time, we recom-
mended further evaluation for his skin lesion, but he re-
fused and stopped visiting our clinic. He later returned
because the discoloration began getting lighter and
spreading.

Physical examination revealed bronze-colored pigmenta-
tion on his face (Fig. 1). Pigment freckles were not seen on
the lips or mouth, and the non-exposed parts of the limbs
and trunk were normal. He was currently taking regular
medication for hypertension, diabetes and benign prostate
hypertrophy; however, none of these medications had
been changed over the last few years. Further questioning
regarding the use of alternative medicines revealed that
the patient had ingested colloidal silver on occasion for at
least the last 5 years. We estimated that the mean amount

Fig. 1. Diffuse bronze-colored pigmentation on the face (right:
patient, left: control).



Fig. 2. Brown-black extracellular granules (closed arrows) were
found in the upper dermis and between collagen bundles (H&E,
x400).

Fig. 3. Fine brown-black silver granules (closed arrows) at the
lamina propria as well as at the basement membrane of duodenal
epithelium (H&E, x400).

of daily ingested colloidal silver to achieve a concen-
tration of 0.15 rg/ml is 700 ml. This gives one an idea that
the total amount of ingested colloidal silver for the last 5
years comes to 0.2 g. We suspected pigmented allergic
contact dermatitis and metal-induced hyperpigmentation.
Therefore, we performed a biopsy of the skin lesion.
Microscopic evaluation of a skin biopsy of the forehead at
low power revealed upper dermal mild perivascular
lymphocyte infiltration. High powered observation of the
same sample revealed brown-black extracellular granules
in the upper dermis and between collagen bundles (Fig.
2). The patient had undergone colonoscopy and a biopsy
of the colonic mucous before visiting our clinic. Silver
particles were observed in the mucous of the colon (Fig.
3). We then evaluated the level of silver in the patient’s
urine, blood, skin tissue and ingested water and found that
the silver level of all specimens collected was elevated
when compared with reference values (Table 1).

Based on these results, this case was diagnosed as argyria.

A Case of Argyria Following Colloidal Silver Ingestion

Table 1. The silver level in the patient’s urine, blood, skin tissue
and ingested water

Specimen Estimated value Ref. value
Urine 12.80 g/l <1.4 ug/L
153.60 ug/day <1.0 ug/day
Blood 2.90 ug/dl <0.5 ug/dl
Skin specimen 36 ug/ml 0
Ingested water 0.15 ug/ml <0.1 ug/ml

We advised the patient to discontinue the ingestion of
silver and encouraged him to use sunscreen and sun pro-
tection to help prevent further skin discoloration. After
adopting these practices, the patient’s condition improved
rapidly.

DISCUSSION

The ingestion of colloidal silver appears to be increasing
among patients using alternative health practices; how-
ever, this practice can lead to specific pathological and
clinical abnormalities. Many websites identify colloidal
silver as a drug that can be used for the treatment of major
illnesses such as AIDS, cancer, and arthritis. The patient
described in this study had ingested colloidal silver to
treat hypertension and diabetes. When he purchased the
colloidal silver, he was not warned about its potential
side-effects.

As observed in the present case, argyria pigmentation is
usually only recognized in sun-exposed areas. Even
though the silver is deposited in both exposed and unex-
posed areas of the skin, the discoloration is more pro-
nounced in areas that have been exposed to sunlight, such
as the face and hands. It has been suggested that the
deposited silver stimulates melanocytes to produce more
melanin, and that this stimulation is increased in the pre-
sence of sun exposure. Alternatively, the colorless silver in
the dermis becomes brown-black in response to a reduc-
tion reaction that occurs when exposed to sunlight®”.
Although argyria results in skin discoloration, it is gene-
rally a benign condition®’. However, there have been a
few reported cases of negative effects on night vision®, as
well as isolated reports of neurological deficits, renal pro-
blems, and hepatic complications associated with argyria
and silver poisoning’.

Based on animal and human experiments, up to 10 per-
cent of silver that is ingested is absorbed in the small
intestine’. However, this percentage may be much higher
if the mucous membranes of the oral cavity are disrupted.
Following ingestion, the highest concentrations of silver
are found in the skin, liver, spleen and adrenals. Although
it was originally believed that silver does not penetrate the
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blood-brain barrier, it has since been shown that paren-
terally administered silver salts can accumulate in neurons
and glial cells of the brain and spinal cord'’.

Typical histological findings include brown-black granules,
singly or in clusters, in the basement membrane zone
surrounding the sweat glands and connective tissue sheaths
around the pilosebaceous structures''. Examination of an
unstained biopsy section by darkfield illumination demon-
strates the presence of silver granules outlining the base-
ment membrane of the epidermis and the eccrine sweat
glands'®. Electron probe microanalysis can be used to
confirm the diagnosis. In the present study, we observed
silver particles on the skin and colonic mucous biopsy
specimens. In addition, we were able to make a quantitative
determination of the silver content in the urine, blood, and
ingested water using atomic absorption spectrometry
(SpectrAA 280Z, Varian Medical System, Inc, USA).

The differential diagnosis for blue-gray discoloration of the
skin includes exposure to other heavy metals besides
silver, such as mercury, bismuth, arsenic, and gold®. Mer-
cury-induced pigmentation involves skin folds and is not
photodistributed and histologic examination of lesions
shows large brown-black granules in the papillary dermis
around capillaries as well as elastic and collagen fi-
bers'*'*. Bismuth hyperpigmentation generally presents as
a blue-black line at the gingival margin, although genera-
lized pigmentation may occur'. Arsenic hyperpigmenta-
tion occurs as a result of increased melanin synthesis with
excess pigment being present at all levels of the epider-
mis'’. Gold hyperpigmentation (chrysiasis) is characte-
rized by deposits of small black macrophage-bound par-
ticles surrounding the vessels in the deeper reticular der-
mis and around the sweat gland coils'®. Other causes to
be considered include central cyanosis, methemoglobi-
nema, melanosis secondary to widespread melanoma, he-
mochromatosis, Addison’s disease, chlorpromazine, ami-
odarone, and antimalarial therapy®. Histologically, chlor-
promazine hyperpigmentation is characterized by the pre-
sence of golden-brown macrophage-bound granules sur-
rounding the superficial vasculature'” and amiodarone
pigmentation is characterized by the presence of macro-
phages containing PAS-positive, yellow-brown lipofuscin-
like granules predominantly located in a perivascular dis-
tribution'®.

Treatment of cutaneous involvement is difficult. The use
of depigmentation creams has been ineffective, and che-
lation attempts are also typically unsuccessful. However,
sunscreens and cosmetics can be beneficial for preventing
further depigmentary changes and masking discoloration.
Although the pigmentary changes in response to argyria
are usually permanent’, the subject evaluated here show-
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ed some improvement after discontinuing use of the pro-
duct and staying away from sunlight. Furthermore, no
aggravation of the condition was observed after ceasing
the use of colloidal silver.

Here, we describe a case of argyria following the in-
gestion of colloidal silver to bring people’s attention to the
problems associated with the ingestion of colloidal silver.
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