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SUMMARY
A tattoo is defined as the intentional or accidental
deposit of pigment into the skin. The phenomenon
of skin tattooing is on the rise worldwide and
complications of tattooing are increasingly being
recognised in diagnostic and clinical medicine.
We describe a case of calcification-like changes on
mammography resembling that of breast malignancy as
a result of tattoo pigment deposition in an axillary lymph
node. Recognition of such changes in routine breast
screening is crucial to avoid further unnecessary invasive
investigations and surgery in such patients.

BACKGROUND
A tattoo is defined as the intentional or accidental
deposit of pigment into the skin.1 The phenom-
enon of skin tattooing is on the rise worldwide, but
the exact prevalence is unknown. One survey
carried out in 1998 showed that approximately
10% of adult Australians had tattoos.2

Complications of tattooing are increasingly being
recognised; however, there is still a notable paucity
of literature on the subject in medical journals.

CASE PRESENTATION
A 47-year-old asymptomatic woman presented to
BreastScreen Queensland, Australia, for routine mam-
mography. No prior films were available for compari-
son. The client had no significant family history and
was not on hormone replacement therapy.

INVESTIGATIONS
A standard four view screening mammogram was
performed and the mediolateral oblique (MLO)
view (figure 1) showed two left lateral soft tissue
densities measuring approximately 1.0×0.5 cm
closely related to the superior pectoralis major. The
densities were not identified on ultrasound scan
and the changes were interpreted as pleomorphic
foci of calcification (figure 2).
An 18 gauge stereotactic guided core biopsy was

performed, as there was concern for breast malig-
nancy given the nature of the densities and appar-
ent pleomorphic calcification. The apparent
calcification was evident in the core biopsy speci-
men radiograph (figure 3).
The histological sections showed a reactive,

benign lymph node with black pigment in the
nodal sinuses and macrophages (figure 4). No true
calcification was present and there was no neoplasia
(figure 5). Special stains for melanin, haemosiderin,
iron and calcium were negative. A negative
pan-cytokeratin (AE1/AE3) confirmed the absence
of epithelial cells in the lymph node. In addition,
serial sections through the block were non-
contributory. A diagnosis of intranodal carbon
pigment secondary to skin tattooing was made.

Figure 1 Lateral medial oblique view of the left breast
showing two foci of radiopacity (arrow) resembling
coarse calcification. Figure 2 High-power view of the two radiopacities.
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OUTCOME AND FOLLOW-UP
Further patient history was sought and it was confirmed that the
patient had a decade-old tattoo on the skin of her mid-back
(figure 6). Black, blue and other, now faded, dark inks had been
used.

Similar radiographic changes were reported on subsequent
mammography at follow-up and the patient is free of malignant
breast disease a year after the initial presentation.

DISCUSSION
Tattoo ink is composed of two ingredients: a dye which is often
a heavy metal-containing compound and a solvent. The solvents
often used are either water-based, alcohols or glycols. Iron
oxides and carbon are often used for black colour. For other
colours, the following are commonly in use: mercury sulphide
for red, cobalt aluminate for blue, cadmium sulphide for yellow
and chromium oxide for green.3 Since there is no regulation in
the use of tattoo inks anywhere in the western world, the exact
ingredients of tattoo ink are highly variable and can never be
known precisely in most cases. Our patient had a fading black

tattoo on her back. Ninety-one per cent of posterior trunk
lymphatic drainage goes to the axillae4 and tattoo pigment is
carried by activated macrophages from the skin dermis to the
regional nodes.

To the best of our knowledge, this is the first case report of
tattoo pigment mimicking breast carcinoma on imaging con-
firmed by histology. Honegger et al5 described one case of
tattoo pigment mimicking nodal calcification which was diag-
nosed by fine needle aspiration cytology of the axillary lymph
node, but a core biopsy was not performed.

It is not always possible to differentiate intranodal tattoo
pigment from calcification associated with sinister breast path-
ology on radiographic examination alone.6 In our case, the
intranodal tattoo pigment had a pleomorphic appearance with
associated densities. It is likely that the radiographic appearances
may vary with the heavy metal composition of the tattoo inks
present. Microcalcification is typical of metastatic breast cancer
to axillary lymph nodes.7

Figure 3 Radiograph of the breast tissue cores showing foci of
radiopacity resembling coarse calcification in two core tissue fragments.

Figure 4 Low-power photomicrograph showing two foci of dark
tattoo pigment in lymph node tissue.

Figure 5 High-power photomicrograph showing dark tattoo pigment
particles in nodal sinuses and macrophages.

Figure 6 Long-standing lower back midline tattoo of the patient
consisting predominantly of black, grey and blue colours.
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The differential diagnosis of axillary nodal calcification
and calcific type densities also include fat necrosis8 and coarse
calcification seen in granulomatous diseases such as tuberculosis,
sarcoidosis and post-BCG vaccination.9 Amorphous or punctate
densities resembling calcification have been described in lymph
nodes of patients with rheumatoid arthritis treated with gold
injections.10 Silicone gel particles from microscopic breast
implants leakage typically manifest as a ‘snowstorm’ appearance
on mammography.11

Macroscopically, lymph nodes involved by tattoo pigment are
often normal in size and texture and of variable colour. The
non-polarisable, dark coarse granules are often seen in subcap-
sular and sinusoidal histiocytes on light microscopy. Nodal
architecture is always preserved.12 The pigment is resistant to
melanin bleach and does not stain with Masson stain, unlike
melanin.13 Stains for iron and calcium are variably positive
depending on the composition of the tattoo ink. Carbon is an
inert compound which does not have a positive marker in
routine use. Immunohistochemical markers for melanocytic dif-
ferentiation may be useful in distinguishing intranodal tattoo
pigment (negative) from nodal naevus rests and metastatic mel-
anoma (positive). Nodal pigmentation, as in our case, can mani-
fest clinically several years to decades after tattoo application. It
may also show on radiological and histopathological examina-
tions years after the tattoo has been removed making a diligent
clinical examination and history taking pivotal in clinching the
diagnosis.14

Tattoo ink can mimic sinister pathology elsewhere and cause
similar diagnostic difficulty if it is not recognised. For example,
several cases of tattoo ink mimicking melanin pigment in senti-
nel node biopsies performed for malignant melanoma have been
described.12 Tattoo pigment can also cause false positive marker
uptake in positron emission tomography scan15 and iron oxide
containing inks have been reported to elicit a tingling or
burning sensation in the skin on MRI scanning.16

In conclusion, cosmetic tattooing is on the increase and tattoo
pigment should be recognised as a cause of axillary nodal
changes on radiology that can mimic metastatic breast carcin-
oma. Recognition of this phenomenon in breast screening is
crucial to avoid unnecessary invasive investigations and surgery.

Learning points

▸ The phenomenon of skin tattooing is on the rise worldwide
and is not without medical complications in a small
proportion of people. Medical practitioners need to acquaint
themselves with the various pathologies associated with the
practice.

▸ Most tattoo inks are composed of heavy metal compounds
in one or more solvents.

▸ There are no clearly defined regulations on the use of inks in
the tattoo industry in most countries resulting in high
variability in the composition of tattoo inks on the market.

▸ Tattoo pigment in lymph nodes may show as coarse
calcification on mammography which may be misinterpreted
as a sign of metastatic disease.
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