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A B s T r A C T

long-term treatment with minocycline is occasionally 
associated with the development of black thyroid syndrome 
in which thyroid cancer is frequently found. Here, we 
report a patient with cutaneous, pulmonary and thyroid 
sarcoidosis who developed papillary thyroid carcinoma in 
the presence of a black thyroid syndrome after being treated 
with minocycline for 2.5 years.
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i N T r o d U C T i o N

Long-term treatment with minocycline is occasionally 
associated with the development of black thyroid syndrome, 
first described in humans in 1976.1 Fourteen years later an 
association between this syndrome and thyroid cancer was 
made. To date eight cases of thyroid carcinoma have been 
found in 29 cases with black thyroid syndrome.2-9

Minocycline is commonly used in the treatment of severe 
acne. Recently patients with cutaneous sarcoidosis have 
been effectively treated with minocycline.10

We describe a patient with cutaneous, pulmonary and 
thyroid sarcoidosis, who developed a papillary carcinoma 
during minocycline therapy. 

C A s E  r E P o r T

A 35-year-old female with a medical history of cutaneous 
and pulmonary sarcoidosis visited the outpatient 
clinic with a swelling in her neck. Initially the sarcoid 

skin lesions were treated with isotretinoin and long-
wave (UVA1) therapy. When this treatment proved to 
be inadequate, minocycline (200 mg/day) was started. 
She had been treated for a period of 2.5 years when a 
papillary thyroid carcinoma was diagnosed. The first 
time our patient detected the swelling in her neck was 
after seven months of minocycline therapy. Ultrasound 
repeatedly showed a nodule in the left lobe of the thyroid. 
Cytological examination of fine needle aspirates did not 
show any signs of malignancy until two years later, when 
multiple papillary cell groups suspect for papillary thyroid 
carcinoma were detected. Thyroid function was within 
normal limits throughout (FT4 13.2 to 17.6 pmol/l and 
TSH 0.84 to 1.64 mU/l). Minocycline therapy was stopped 
and a total thyroidectomy performed. 
The total thyroidectomy specimen weighing 29 g had a 
greyish-white appearance. In the left lobe an encapsulated 
tumour was found measuring 2.7 x 1.8 x 2.6 cm. Light 
microscopy revealed a tumour encapsulated by fibrous 
tissue. The tumour cells showed nuclear clearing and 
nuclear grooves (figure 1). No pigmentation was seen in 
the tumour.
The surrounding nonneoplastic thyroid parenchyma 
contained intracytoplasmic dark-brown pigmented granules 
(figure 2). In the thyroid, especially surrounding the 
tumour, sarcoid granulomas were seen (figure 3). 

d i s C U s s i o N

Minocycline is a broad-spectrum antibiotic, commonly 
used in the treatment of severe acne. Recently it has been 
shown to also be effective in the treatment of cutaneous 
sarcoidosis.10

The most relevant side effects of minocycline are 
dizziness, nausea, diarrhoea, hyperpigmentation of the 
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skin and a macroscopic black discoloration of the thyroid 
gland, designated ‘black thyroid syndrome’. This black 
discoloration of the thyroid is almost pathognomonic 
for the use of minocycline. Other causes such as 
haemochromatosis, ochronosis and cystic fibrosis have to 
be excluded. The mechanism of the pigment deposition 
that causes the black colouring of the thyroid gland is 

still subject of debate. The most favoured opinion is that 
pigment is formed by oxidation of minocycline by thyroid 
peroxidase. Thyroid peroxidase is the key enzyme in the 
synthesis of T4 and T3 and therefore essential for normal 
thyroid function.11

A total of 30 cases of black thyroid associated with the use 
of minocycline have been identified thus far, including 
the one we report here. Of these 30 cases, eight exhibit 
thyroid papillary carcinoma,2-9 and one case follicular 
carcinoma (table 1).8 The duration of minocycline therapy 
was usually one or more years before the malignancy was 
discovered. 
A causal relationship between minocycline-induced black 
thyroid and malignancy has never been proven. Many 
case reports describe an association, however Hecht 
et al. describe seven cases with black thyroid with no 
malignancies.2-9 Our patient first noticed a swelling in 
her neck after seven months of minocycline therapy. A 
malignancy could not be found until 2.5 years later.
The incidence of thyroid carcinoma in the general 
population is approximately 3/100,000. In the 30 described 
cases of black thyroid syndrome nine malignancies exist, 
which gives a frequency of 3/10. This high frequency is 

figure 1. Papillary carcinoma cells of the thyroid, 
demonstrating nuclear clearing and nuclear 
grooves (haematoxylin and eosin stain; original 
magnification, 200x)

figure 2. Intracytoplasmic pigment granules in 
nonneoplastic thyroid (haematoxylin and eosin stain; 
original magnification, 100x)

figure 3. Sarcoid granuloma with epithelioid cells 
and Langhans giant cells (haematoxylin and eosin 
stain; original magnification, 50x) 

Table 1. Thyroid carcinoma during/after minocycline therapy

reference Age sex Thyroid function Minocycline 
therapy in years 

Presentation

Onya et al.2 29 M N 1 Incidental

Landas et al.3 27 M N 2.5 Metastatic neck mass

Pastolero et al.4 27 F N 1 Metastatic neck mass

Pastolero et al.4 43 F N Not known Neck swelling

Rhagavan et al.5 18 M N >2 Neck swelling

Birkedal et al.6 27 F N >2 Nodule

Thompson et al.7 44 F N Not known Cold nodule

Jennings et al.8 36 F N Not known Neck swelling*

Bruins et al. 35 F N 2.5 Neck swelling

*follicular carcinoma; N = normal.
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indicative of a possible association; however, this result 
may also be due to selection.
Sarcoidosis is a chronic systemic granulomatous disease. 
The lungs, skin, eyes and liver are mostly affected. Rarely 
the thyroid gland is involved.12 Other thyroid diseases, such 
as Hashimoto’s thyroiditis and Graves’ disease are known 
to be associated with systemic sarcoidosis.13 One case 
report describes a possible association between systemic 
sarcoidosis and papillary cancer14 and in another case 
report a patient is described with systemic sarcoidosis, 
Graves’ disease, thyroid sarcoid granuloma and papillary 
carcinoma.15 It remains unclear if there is a causative 
relationship between sarcoidosis of the thyroid and the 
development of papillary carcinoma.
The same is true for the association between sarcoid 
reaction and malignancy. In approximately 4% of cancer 
patients sarcoid reaction occurs. The malignancy is usually 
localised in lung, breast or uterus. We found only seven 
cases that describe the combination of sarcoid reaction 
of the thyroid gland and papillary carcinoma.16,17 Six of 
these cases were Japanese. To our knowledge this is the 
first report of a patient who used minocycline for sarcoid 
skin lesions and subsequently developed a black thyroid 
and papillary thyroid cancer in a thyroid that was also 
affected by sarcoidosis. Treatment of sarcoid skin lesions 
with minocycline is relatively new. Possibly patients 
with sarcoidosis are at more risk of developing thyroid 
carcinoma when using minocycline. Maybe when more 
patients are treated an association will become clear. 
In summary, we describe a patient with sarcoidosis 
and minocycline therapy who developed a black thyroid 
and papillary carcinoma. It is still unclear if there is an 
association between sarcoidosis and thyroid cancer. The 
minocycline therapy is possibly the trigger for developing 
malignancy. When minocycline is used in patients, close 
monitoring for the development of a thyroid swelling is 
mandatory. 
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