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Summary

Thyroid lipomatosis is a rare disease, as a total of 20 cases have been described in the literature. It is characterized by diffuse
infiltration of the stroma by mature adipose tissue and by progressive growth that produces different degrees of compressive

symptoms. Our aim is to present the case of a 36-year-old woman who consulted because of dyspnea caused by a

multinodular goiter. She underwent surgery with the presumptive diagnosis of a malignant neoplasia, but the pathological
examination of the surgical specimen established the diagnosis of thyroid lipomatosis.

Learning points:

tissue.

lymphoma.

confirmation after a thyroidectomy.

e Thyroid lipomatosis is a rare, benign disease characterized by diffuse infiltration of the stroma by mature adipose

e The pathophysiology of diffuse proliferation of adipose tissue in the thyroid gland is unclear.

e Thyroid lipomatosis is clinically manifested by a progressive enlargement of the thyroid that can involve the airway
and/or upper gastrointestinal tract, producing dyspnea, dysphagia, and changes in the voice.

e Given the rapid growth of the lesion, the two main differential diagnoses are anaplastic carcinoma and thyroid

¢ Imaging studies may suggest a differential diagnosis, but a definitive diagnosis generally requires histopathological

Background

Thyroid lipomatosis is a rare disease hither to described in
only 20 patients. It is characterized by diffuse infiltration
of mature adipose tissue in the thyroid gland, resulting
in its progressive enlargement and potentially to the
development of compressive symptoms. While some
theories attempt to explain this disease’s pathophysiology
— such as through embryological origin of the adipose
tissue, adipose metaplasia in response to hypoxia, or senile
involution - the etiology of thyroid lipomatosis is not
entirely clear. Imaging studies such as ultrasound, CT
scan, and MRI may suggest the presence of adipose tissue
in the gland, but a definitive diagnosis is confirmed by

pathological study of the surgical specimen. In some cases,
the diagnosis may be suggested by fine-needle aspiration
(FNA) results.

Case presentation

We present a 36-year-old woman who was referred to an
endocrinology clinic for dyspnea and goiter.

Her past medical history showed that she had
epilepsy since childhood and that she was currently
being treated with phenobarbital and lamotrigine. At age
14 years, she was diagnosed with rheumatoid arthritis,
for which she had received treatment with glucocorti-
coids, methotrexate, gold salts, and infliximab. At age
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Figure 1

(A and B) Neck CT without contrast. Thyroid is diffusely enlarged, with low
tomographic density, but greater than that of adipose tissue, with internal
blood vessels and septations.

24 years, she was diagnosed with idiopathic bone marrow
aplasia, which was treated with cyclosporine, antithy-
mocyte globulin, and multiple blood transfusions. During
a hospital admission for bone marrow aplasia, she
developed nephrotic syndrome and renal failure. Her
kidney biopsy showed secondary amyloidosis. At age
28 years, she started hemodialysis and underwent a
splenectomy for splenomegaly of unknown etiology. Two
months later, she underwent a kidney transplant with her
mother as the donor. Since then, she received immuno-
suppressive therapy with methylprednisolone, tacrolimus
and azathioprine. Her reproductive history showed a first-
trimester spontaneous abortion and a preterm delivery due
to proteinuria at 34 weeks of gestation. The only relevant
family history was her mother with hypothyroidism.

On admission, the patient reported dyspnea while in a
supine position for the previous few nights. Her physical
examination showed signs of exogenous hypercortisolism
and bilateral cubital deviation of the first phalanges of her
fingers. Her vital signs were normal. She presented with an
enlarged nodular thyroid gland that was approximately

S Bell and others Thyroid lipomatosis

ID: 16-0007; May 2016
DOI: 10.1530/EDM-16-0007

80 g in mass, mobile, and nontender, with a clearly
palpable 30 mm nodule in the right lobe and a 15 mm
nodule in the left lobe. No lymphadenopathies were
evident to palpation.

The notes in her case file showed that the patient had
been assessed for a 60 g goiter 2 years before. A thyroid
ultrasound showed a 21 mm multiloculated cystic nodule
in the right lobe and a hyperechoic, 20 mm solid nodule
with cystic areas in the left lobe. No lymph nodes were
detected. Her laboratory tests at that time showed
anemia and normal thyroid function. A FNA of the right
lobe nodule indicated nodular hyperplasia (Bethesda
category II) consistent with a benign nodule. Neck
X-rays did not show deviation of the trachea. The patient
did not return for follow-up.

Investigation

A neck computed tomography (CT) scan was performed,
showing a diffuse enlargement of the thyroid gland,
predominantly of the right lobe. This enlargement
invaded the prevertebral space up to the hyoid cartilage,
displacing but not compressing the trachea. The thyroid
also showed low tomographic density - still higher than
that of adipose tissue — with internal blood vessels and
septations (Fig. 1A and B). The routine laboratory workup
and thyroid function tests were normal (Table 1).

Treatment

A total thyroidectomy was performed.

Table 1 Laboratory results.

Parameters (NV) Results
Hematocrit (37-47%) 36.5%
Hemoglobin (11.5-16 g/dl) 11.8 g/dl
White blood cells (5000-10 000/mm?3) 7920/mm?
Glycaemia (70-110 mg/dl) 86 mg/dl
Creatinine (0.5-1.2 ng/dl) 0.89 ng/dl
Sodium (135-145 mmol/I) 139 mmol/l
Potassium (3.5-5 mmol/l) 4.6 mmol/l
Total bilirubin (0.1-1.4 ng/dl) 0.3 ng/dl
Alkaline phosphatase (31-100 UI/I) 139 U/l
Aspartate aminotransferase (AST, 10-42 Ul/I) 14 UI/
Alanine aminotransferase (ALT, 10-40 Ul/I) 9 U/l
Albumin (3.2-5 g/dl) 4 g/dl
Calcium (8.5-10.5 mg/dl) 9.4 mg/dl
Phosphorus (2.5-4.5 mg/dl) 3.1 mg/di
Magnesium (1.7-2.2 mg/dl) 1.5 mg/dl
Thyrotropin (0.47-4.64 mU/ml) 0.8 mU/ml
Free thyroxine (0.7-1.8 ng/dl) 1 ng/dl
Anti-TPO (0.9 Ul/ml) 0.9 Ul/ml

NV, normal values; anti-TPO, anti-thyroperoxidase antibody.
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Outcome and follow-up

The pathology results were as follows. Macroscopic
examination showed that the thyroid gland had a mass of
144 ¢ and measured 98X95X45 mm (length XwidthX
depth). The section surface of the right lobe showed
a soft, pale, greyish-yellow tissue with a cystic area of
20X 10 mm. The left lobe showed similar characteristics
with a cystic area of 21X20 mm (Fig. 2A). Microscopic
examination revealed that normal thyroid tissue was
replaced by mature adipose tissue except for a small remnant
of medium-sized normal thyroid follicles containing colloid
and lined by a single layer of cuboidal follicular cells
(Fig. 2B). A pale, pink, amorphous material was deposited
in the extracellular space and surrounded the thyroid folli-
cles, which showed an apple-green birefringence in polar-
ization microscopy with Congo red staining and positive
immunostaining for amyloid A (Fig. 2C). The diagnosis of
thyroid lipomatosis and amyloidosis was established.
Levothyroxine was started at a dose of 100 pg/day orally.

Discussion

Thyroid lipomatosis is a rare, benign disease characterized
by the enlargement of the thyroid produced by mature
adipose tissue diffusely infiltrating the stroma. Only 20
cases have been reported in the literature (Table 2), 18 of
which were confirmed by pathological examination. This
disease does not show gender predominance (11 males
and nine females), and while it affects mostly middle-aged
patients (mean age at diagnosis: 44 years), it encompasses
patients with a wide range of ages (11-77 years).

In normal thyroids, adipose tissue is distributed under
the capsule and along vessels. Fat-containing lesions of
the thyroid are seen as lesions containing macroscopic
mature fat or lesions rich in microscopic intracellular fat
vacuoles, or lesions that are referred to as clear cell or
lipid-rich neoplasms (1). Clear cell changes can occur in
thyroid neoplasms of various microscopic types and as a
consequence of a variety of mechanisms, which include
cytoplasmic vesicles (of mitochondrial, reticulum endo-
plasmic, or Golgi origin) and accumulation of glycogen,
lipid, thyroglobulin or mucin (2).

The amount of adipose tissue in the thyroid can be
increased in certain disorders, such as Hashimoto’s
thyroiditis, amyloid goiter containing adipose infiltration,
heterotopic adipocytes, intrathyroidal thymus, and para-
thyroid lipoma. Some malignant thyroid lesions, such as
encapsulated papillary thyroid carcinoma and thyroid
liposarcoma or benign lesions, such as thyroid
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Figure 2

Pathology results. (A) Macroscopy: pale, greyish-yellow tissue.

(B) Microscopy (40 X): Presence of mature adipose tissue with remaining
normal thyroid follicles (C) Microscopy (40 X): positive Congo red staining.

adenolipoma or thyroid lipoma, can also be associated
with increased intrathyroidal adipose content. Thyroid
lipomas are characterized by the presence of a capsule,
which is absent in diffuse thyroid lipomatosis and is the
main differentiating feature (3).

The pathophysiology of diffuse proliferation of
adipose tissue in the thyroid gland is unclear. Some
authors suggest that heterotopic groups of fat cells are
included in the thyroid gland during embryogenesis,
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follicles
FNA: nodular goiter with adipocytes in the

Mature adipocytes with normal or slightly

Swelling of the neck for 8

NS

37, M

(24)

distended follicles scattered in between.

Papillary carcinoma
Thyroid weight 144 g. Normal thyroid tissue

background

months. Colon cancer,

tuberculosis
Goiter for 2 years, dyspnea

US: multinodular goiter. CT: diffuse

Normal

36, F

Our

was replaced by mature adipose tissue

enlargement of the thyroid gland. FNA:

while in a supine position

patient

except for a small remnant of medium-size

nodular hyperplasia, Bethesda category I
normal thyroid follicles. Amyloid (+)

for the previous few nights.

Rheumatoid arthritis,

(2016)

AA, Renal transplant

M, male; F, female; NS, not specified; CKD, chronic kidney disease; AA, secondary amyloidosis; HU, hounsfield units.

but others believe that a metaplasia from stromal
fibroblasts is produced in response to hypoxia or senile
involution (4, 5). Lau et al. (6) have recently published
a possible relationship between the mutation of the
mitochondrial protein succinate dehydrogenase-subunit
B and the abnormal differentiation of adipose tissue in
thyroid lipomatosis.

Thyroid lipomatosis is clinically apparent due to a
progressive enlargement of the thyroid that can involve
the airway and/or upper gastrointestinal tract, producing
dyspnea, dysphagia, and changes in the voice. Physical
examination usually shows a soft, non-tender goiter that
is nodular or diffuse (7). In most cases, tests show normal
thyroid function, but both hyperthyroidism and
hypothyroidism have been described in a few patients.

Given the rapid growth and the tumor size, the two main
differential diagnoses, are anaplastic carcinoma and thyroid
lymphoma. Imaging studies are helpful to establish the
diagnosis. Ultrasound examination shows an enlarged
thyroid with a diffuse increase of echogenicity and an echo
attenuation typical of adipose tissue. CT scans show an
enlarged thyroid with well-defined limits and diffuse
infiltration by fat with negative density in the range of
adipose tissue (—30 to —40 Hounsfield units). Extension
outside the thyroid bed can involve the upper mediastinum
and the retropharyngeal compartment, compressing or
displacing the surrounding airway and vascular structures (8).

FNA cytology can suggest a diagnosis of thyroid
lipomatosis because it usually describes the presence of
abundant fat cells among normal follicular cells (7).
Although there are no clear guidelines to establish a
diagnosis of thyroid lipomatosis with this method, the
cytological findings are specific enough to exclude
anaplastic carcinoma and thyroid lymphoma (9).

In a pathological examination, the thyroid reveals a
section surface with a pale grey, yellowish, or tan color
and, in some goiters, a focal cystic degeneration (10).
Some of the published cases have reported massively
enlarged thyroids with masses of 500-700g (11, 12).
Microscopic examination confirms the diffuse infiltration
of mature adipose tissue among normal thyroid follicles.
Fibrosis of the stroma and lymphocytic infiltration have
also been occasionally described (10).

Our patient showed amyloid deposits, which had
been previously reported in two patients with secondary
amyloidosis associated with chronic renal failure and
hemodialysis in one case, and with Crohn’s disease and
kidney transplant in the other (7, 13). Two other reports
describe amyloid goiters with diffuse infiltration by adipose
tissue (14, 15). The authors attribute the increase in size to
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amyloid deposits —in spite of the infiltration by fat — which
underscores the lack of clear criteria to differentiate thyroid
lipomatosis with amyloid deposits from amyloid goiters
with fat infiltration. In our case, based on the pathology
results that showed predominance of fat infiltration over
amyloid content, we concluded that the amyloid deposit
was secondary to the patient’s systemic amyloidosis but
that the increase in thyroid size was due to the infiltration
by adipose tissue.

The aim of this paper was to describe a rare thyroid
disease in a patient with secondary amyloidosis associated
with rheumatoid arthritis and kidney transplantation.
Although this association has already been reported, only
a small number of cases have been described, and the
relationship between these disorders remains unclear. It is
important to underscore that the rapid growth and size of
these lesions mandate a careful and prompt evaluation to
exclude malignant diseases such as anaplastic carcinoma
and thyroid lymphoma.
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