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Abstract: Minocycline is a derivative of tetracycline. It has been
widely used in dermatology for the treatment of acne and rosacea. One
of its adverse effects is pigmentation of various body tissues. Clinically,
3 main distinct types of hyperpigmentation by minocycline have been
distinguished: type I, with blue-gray to black pigment on the face in
areas of scarring or inflammation; type II, with blue-gray pigment on
normal skin of the legs, forearms and on the shins; and type III, with
a diffuse muddy-brown discoloration in areas of sun exposure. In the
current report, we present the case of a 50-year old man with a history
of severe acne treated with minocycline in the past, who currently
complained about discoloration of his face. He had also taken colloidal
silver supplements for “good health” about 16 years ago. Physical
examination revealed gray-blue discoloration on the face, sclera, hard
palate and back. Histologic examination showed intracellular pigment
deposits in macrophages of the superficial dermis in a perivascular and
an interstitial distribution. The pigment stained with Fontana-Masson
and von Kossa, whereas it was Perls’ iron negative. This case does not
fit well into any of the previously described patterns of minocycline-
related hyperpigmentation.
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INTRODUCTION
Ingestion of minocycline is a well-recognized cause of

cutaneous hyperpigmentation.1 Minocycline is a derivative of
tetracycline with both antibacterial and anti-inflammatory prop-
erties.1 It is highly lipophilic, and therefore it has an excellent
distribution in all body tissues. A very effective treatment for
acne and rosacea, minocycline has been used in long-term
treatment regimens historically.2,3 However, a well-
recognized adverse event is pigmentation of various body tis-
sues including the skin, oral mucosa, teeth, sclera, conjunctiva,
nail beds, bones, trachea, tympanic membrane, and thyroid.1,4–7

A rare factor that could modify the clinical presentation
of minocycline-related hyperpigmentation is the concomitant
intake of metals. In the current report, we present the case of
a man with a long-term history of both minocycline and silver
ingestion.

Mucocutaneous hyperpigmentation due to silver is
known as argyria, and it occurs due to either prolonged
contact with or ingestion of silver salts.8 Cutaneous manifes-
tations of argyria occur as blue-gray pigmentation most com-
monly present in sun-exposed areas, which is believed to be
the result of the reduction of silver salts to metallic silver by
activation with UV light. The ingestion of silver compounds
was common in the past for the treatment of certain rheumatic
conditions. Although at the present such drugs are no longer
used, the incidence of argyria has increased with the popular-
ity of silver as a dietary supplement and a homeopathic med-
ication, and with its availability online.9

We have not identified any previous reports of muco-
cutaneous hyperpigmentation in a patient with a history of
both minocycline and silver ingestion.

CASE REPORT
A 50-year-old man complained of a 3-year history of

discoloration of the face (Fig. 1A), which was more noticeable on
winters. His main activity was landscaping, so he spent a consider-
able amount of time outdoors. He had a past clinical history of severe
acne treated with minocycline 100 mg twice daily for 15 years. He
had also taken colloidal silver supplements for “good health” about
16 years ago daily for 2 years. His friend—who started taking the
silver supplements at the same time and continues to this day— is
now reportedly “very green looking.” The patient had not taken any
other medications, apart from ibuprofen intermittently for joint pain.

Physical examination revealed that the patient had skin type 2,
with gray-blue discoloration on the face, sclera, hard palate, and back
(Fig. 1). The teeth and the fingernails were spared. There was a clin-
ical suspicion of pigmentation due to minocycline. However, the
pattern did not precisely fit with any of the 4 main types of clinical
presentation typical of minocycline exposure. Therefore, a biopsy
from the back was performed to clarify the situation.

Histologic examination showed intracellular pigment deposits
within macrophages in the superficial dermis (Figs. 2A, B) in a peri-
vascular and an interstitial distribution. They were accompanied by
a mild lymphohistiocytic superficial perivascular inflammatory infil-
trate. The pigment seemed to be consistent with melanin because it
was strongly stained with a Fontana-Masson stain (Fig. 2C). Perls’
stain for iron was negative. Calcium was also identified on a von
Kossa stain (Figs. 2D, E). There were no pigment deposits within or
around the eccrine ducts and glands. Therefore, the histopathological
findings were consistent with pigmentation due to minocycline only,
with no definite histopathological signs suggestive of silver deposits.
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DISCUSSION
Cutaneous hyperpigmentation is a well-described sec-

ondary effect of minocycline ingestion. The pigment deposits
identified in biopsies of minocycline-exposed patients are
attributed to insoluble complexes of minocycline with iron.10

Involvement by such complexes has been described in several

organs including the skin,1 thyroid,11 sclera,12 heart valves,13

nail, bone,4 palate,4 teeth,7 trachea,6 and tympanic membrane.7

Clinically, 3 main distinct types of hyperpigmentation
by minocycline have been distinguished (Table 1). In type I,
blue-gray to black pigment occurs mainly on the face in areas
of scarring or inflammation associated with acne.1 This type

FIGURE 1. Clinical presentation with
gray-blue discoloration on the face
(A), hard palate (B), and back (C).
There was also pigmentation of the
sclera (not shown).

FIGURE 2. Intracellular pigment
deposits in macrophages of the
superficial dermis (A and B) in a per-
ivascular and an interstitial distribu-
tion, accompanied by a mild
inflammatory lymphohistiocytic
superficial perivascular infiltrate (B).
The pigment stained with Fontana-
Masson (C) and von Kossa stain (D
and E).
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of pigmentation is not related to the time of ingestion or with
cumulative doses and the pigmentation can be obvious even
after only some weeks of taking the drug.14 In type II, blue-
gray pigment occurs on normal skin of the legs, forearms and
on the shins. In type III (the least common), there is a diffuse
muddy-brown discoloration in areas of sun exposure.15,16

Types II and III are related to long-term administration of
the drug ranging from 6 months to 4 years with cumulative
doses.16–18 A fourth clinical type has also been described,19

corresponding to blue-gray pigment in areas of scars on the

back. However, some authors believe that this fourth clinical
type could just be a variation of type I.1

Variations in these clinical patterns can occur depend-
ing on the intensity and the extent of the pigmentation. For
instance, local pigmentation of extrafacial scars after
taking minocycline can occur.20

These 3 (or 4) types also show histopathological differ-
ences between them.21 In types I and II, brown to black granules
are evidenced within macrophages along the vasculature and
sweat glands. Type I minocycline-induced hyperpigmentation

TABLE 1. Comparison on Morphological and Clinical Grounds Between the Current Case and the Already Known Cutaneous
Forms of Presentation of Minocycline Exposure

Type I Type II Type III Type IV Argyria Current Case

Clinical features

Color Blue-gray to black Blue-gray Muddy brown Blue-gray Gray, brown to
black

Blue-gray

Type of skin
involved

Previous inflamed
skin or scars

Normal skin Normal skin Scars Normal skin and
normal mucosae
(usually at the
sites of topical
treatments)

Normal skin

Scars with the use
of some creams

Normal mucosae

Localization Circumscribed Circumscribed Diffuse Circumscribed Circumscribed
when topical
treatments

Diffuse

Diffuse in
universal
argyria

Site(s) involved Face Lower legs and/or
forearms, shins

Sun exposed skin Back Most apparent in
sun-exposed
areas (forehead,
nose, hands)

Face, sclera, hard
palate, and back

Gums, sclera, nail
beds, and
mucous
membranes.

Black tears (rare)

Hematoxylin-
eosin

Pigment
location

Dermis Dermis and
hypodermis

Epidermis and
dermis

Dermis Basement
membrane of
the sweat glands

Dermis

Areas of previous
inflammation or
scar

Pigment inside
macrophages
and
myoepithelial
cells around
vessels and
adnexae, and
free in the
stroma

Increased melanin
in basal
keratinocytes

Areas of the scar Connective-tissue
sheaths around
pilosebaceous
structures and
nerves

Pigment inside
macrophages and
free in the stroma

Pigment inside
macrophages
and free in the
stroma

Pigment also
inside the
macrophages
and free in the
stroma

Pigment inside
macrophages
and fibroblasts-
like cells

Elastic fibers

Histochemistry

Perls Positive Positive Negative Negative Negative

Masson
Fontana

Positive Positive Positive Positive Positive

Melanin bleach No data Resistant No data Resistant Not performed
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stains with Perls’ reaction, indicating the presence of hemosid-
erin, ferritin, or iron. Although melanin is usually absent in type
I hyperpigmentation, calcium, sulfur, and chlorine may be pres-
ent. Type II hyperpigmentation stains with Perls’ Prussian blue
and with Fontana-Masson, indicating the presence of iron and
melanin, the latter being also seen extracellularly in the
dermis.19,22

In contrast to the histopathological findings described
above, type III shows an increase in melanin within basal
keratinocytes and in the superficial dermis.

The fourth type described in the literature shows pigment
deposits in macrophages and fibroblasts-like cells, and extra-
cellularly in the dermis.19 The pigment stains with Masson-
Fontana and von Kossa, but is negative with Perls’ iron.

The case we present herein does not exactly fit into any
of these clinical-pathological types so far described in literature.
It is debatable if the silver ingestion which occurred in the past
of this patient is responsible for the odd pattern of pigmentation
evidenced. In fact, argyria presents as diffuse slate-gray
discoloration, which may be increased in sun-exposed areas.
The discoloration can be localized or widespread. However, the
biopsy we took did not show any deposits compatible with
what is traditionally seen in argyria (Table 1). In the latter,
multiple brown-black granules are deposited in a linear fashion
along the basement membrane of sweat glands.23 Such gran-
ules may also be seen in elastic fibers and surrounding pilose-
baceous units. None of these features were evidenced in our
biopsy, which was taken from the back. It is also debatable if
our patient could have features of both conditions (minocy-
cline-related hyperpigmentation and argyria) manifested in
different areas of the mucocutaneous surface. Perhaps then,
a biopsy of the mucosae could have demonstrated the silver
salts deposits. As commented, argyria commonly involves
sun-exposed areas of the head and neck and, therefore, the
involvement of sclera, palate, and face seen in this patient
could potentially have been due to the silver intake,
whereas minocycline would be mainly responsible of the
pigmentation in the biopsied zone (the back).

The pigment in our case stains with von Kossa. Some
authors have previously demonstrated how calcium was present
initially in some cases of minocycline deposit; it disappeared
after 43 months.19 Additionally, von Kossa stain is common in
deposits from other tetracyclines, such as doxycycline.24

In conclusion, we present the rare and unusual case of
a patient with clinically and histopathologically demonstrated
cutaneous hyperpigmentation by minocycline ingestion, with
a peculiar clinical and histologic pattern which does not fit the
typical types described so far in literature. We also raise the
possibility that the history of previous ingestion of colloid
silver in this patient might be responsible for the peculiar
clinical and histologic presentation.
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