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Introduction

Tattoo pigment can precipitate many inflammatory states. The 
skin is the most common site of inflammation, but tattoo ink  
can become disseminated and cause systemic inflammation.1 
Granulomatous reactions are a rare type of tattoo reaction, often 
caused by black tattoo ink, and are challenging to manage.2

Granulomatous reactions to black tattoo ink have a wide 
range of differential diagnoses. Examples include allergic 
contact dermatitis (pseudolymphomatous type), foreign body 
granuloma, melanoma, sarcoidosis, hematologic malignan-
cies, and metastatic solid organ cancers.2 Importantly, there 
are many similarities between granulomatous tattoo reactions 
and sarcoidosis, but there is controversy over whether or not 
they are separate entities or are part of a spectrum.

Rarely, tattoo pigment can be deposited in extracutane-
ous locations (i.e. lymph nodes and internal organs), some-
times even years after the initial tattoo.3,4 The diagnostic 
challenge is that extracutaneous ink deposition, particu-
larly in lymph nodes, can cause painless lymphadenopathy 
and closely resemble malignant melanoma, other cancers 
that can metastasize to lymph nodes, lymphoma/leukemia, 
and sarcoidosis. Each of these differential diagnoses have 
different management and prognoses, making diagnostic 

accuracy and appropriate treatment of paramount impor-
tance.4,5 There is an association between tattoo ink reac-
tions and systemic inflammation (e.g. uveitis, arthritis, and 
enteritis), but this is not well understood.1,2

Case report

A 31-year-old, First Nations, male with whole body tattoos 
was admitted to hospital with seizures and symptoms of alco-
hol withdrawal. He was found to have a significant inflamma-
tory eruption consisting of red–brown plaques with some 
areas of desquamation, localized to skin with black tattoo ink. 
He also had numerous circular patches of alopecia on his 
scalp. He had left-sided uveitis that may have occurred con-
comitantly with the tattoo reaction. Most of the tattoos were 
over 3 years old, except for a tattoo above his left eyebrow 
which was done 1–2 months before the cutaneous eruption.
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His medical history includes childhood eczema, mild 
rosacea, seizures, steatohepatitis, depression, anxiety, and 
agoraphobia. He has no known history or family history of 
autoimmune conditions such as sarcoidosis. Medications 
at time of presentation included clobetasol ointment, mir-
tazapine, fluoxetine, prazosin, and gabapentin. No medica-
tions were started or re-started prior to his eruption and 
none of his medications are known to cause drug-induced 
sarcoidosis.6

Skin biopsy revealed a normal epidermis and non-caseat-
ing granulomas in the dermis with black ink–laden mac-
rophages. He was incidentally found to have an enlarged, 
painless, axillary lymph node. The lymph node was biopsied 
to rule out malignancy and revealed black ink particles and 
ink-laden macrophages.

He did not have other findings consistent with sarcoidosis 
(e.g. bilateral hilar lymphadenopathy, erythema nodosum, 
hypopigmented patches, lupus pernio, or arthritis). CT chest, 
abdomen, pelvis, and MRI brain were unremarkable. His 
bloodwork was normal apart from transaminitis, attributed to 
alcohol intake, and high inflammatory markers (C-reactive 
protein (CRP) = 63.3 mg/L and erythrocyte sedimentation 
rate (ESR) = 18 mm/h). Rheumatologic workup, HIV, and 
syphilis testing were negative. An angiotensin-converting 
enzyme level was not obtained, but serum calcium was within 
normal limits.

He received oral prednisone 40 mg daily, tapered over 
3 weeks, and was transitioned to clobetasol ointment and oral 
hydroxychloroquine. Over 1 year, the alopecia (Figure 1), 
tattoo ink reaction (Figure 2), and uveitis significantly 
improved, and he has not had any recurrence.

Discussion

Tattooing involves injecting large amounts of colorant parti-
cles into skin. Tattoo particles can be regarded as foreign by 
the immune system leading to recruitment of immune cells, 
namely macrophages, which form granulomas intended to 
wall off the foreign material. A hypersensitivity reaction  
to the tattoo particles and the possibility of precipitating 
sarcoidosis has also been hypothesized, but this has yet to 
be established.7

Tattoo particles are small and can migrate to distant sites. 
This is thought to be due to either direct spread through blood 
vessels and lymphatics, or through macrophages which 
engulf tattoo particles and travel to lymph nodes where they 
present this antigenic material to activate and recruit lympho-
cytes.8,9 Mouse studies have shown that tattoo ink from the 
skin can be found in other lymphatic tissue such as the liver, 
spleen, kidney, and lung tissue.1 Other than case reports, there 
have been no investigations to determine to what extent tattoo 
colorants can be found in other organs of the human body.10

The colorants in tattoos can be divided into two groups: 
Carbon Black and azo/polycyclic pigments. Amorphous car-
bon particles (i.e. Carbon Black/India ink) are mainly pre-
sent in black tattoos along with iron oxide and logwood. Azo 
and polycyclic pigments can create nearly all colors of the 
visible spectrum. Tattoo colorants also have by-products and 
impurities which can contribute to inflammatory states and 
hypersensitivity reactions.8,10

Studies in humans have reported tattoo pigment incidentally 
found in sentinel lymph nodes in patients being staged for 
malignant melanoma. Pigment from black tattoo ink can look 

Figure 1. Scalp alopecia with some scale at presentation (A–E) and resolution at 1-year follow-up (F–J).
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very similar to metastatic melanoma, histologically, because 
pigment-laden histeocytes can resemble melanoma cells.3

Granulomatous tattoo reactions can also look very similar 
to sarcoidosis, clinically and histologically. These tattoo 
reactions can cause systemic inflammation and granuloma 
formation, but other manifestations of sarcoidosis are usu-
ally absent (e.g. hilar lymphadenopathy, erythema nodosum, 
lupus pernio, uveitis, and Lofgren’s syndrome). There exists 
controversy over this distinction and some experts say that 
granulomatous tattoo reactions are separate from sarcoido-
sis, while others believe it can be an early presentation of 
systemic sarcoidosis and will eventually declare itself with 
time.2,11 Kluger, 2018,7 reported the co-existence of tattoo 
granulomas with uveitis (TAGU), an entity reserved for cases 
where other differential diagnoses are excluded and there are 
insufficient findings to diagnose sarcoidosis.

Regardless of the distinction, the pathophysiology is of 
granulomatous-type inflammation and parallels sarcoidosis. 
Therefore, treatments for sarcoidosis such as topical/systemic 
corticosteroids and anti-malarial medications such as hydrox-
ychloroquine, quinacrine, and chloroquine, have shown to be 
effective in treating granulomatous tattoo ink reactions. Laser 
tattoo removal is often contraindicated as this could precipi-
tate systemic dispersion of tattoo pigment.2,11

Black tattoo pigment has been linked to local cutaneous 
and systemic immune activation. It can be a diagnostic 
challenge to separate granulomatous tattoo ink reactions 

and primary diseases such as sarcoidosis, as well as other 
entities such as allergic contact dermatitis (pseudolympho-
matous type), leukemia/lymphoma cutis, hematologic 
malignancies, metastatic melanoma, and other metastatic 
cancers. This case study adds to the understanding of the 
link between autoimmune disease and exogenous precipi-
tants such as tattoo ink. Further investigation with larger 
numbers of patients and long-term follow-up is needed to 
better understand this phenomenon, and improve diagnos-
tic accuracy and management.
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Figure 2. Cutaneous eruption on upper and lower extremities at sites of black tattoo ink at presentation (A–E) and at 1-year follow-
up (F–J). Red–brown, inflamed, desquamating plaques on areas of black ink with erythema bordering black ink.
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