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INTRODUCTION:  Amyloid  goiter  is  due  to the  deposition  of  amyloid  in  the thyroid,  resulting  with  enlarge-
ment  of  the  gland  and compressive  symptoms.
CASE:  We  herein  present  a  case  of  a 45-year-old  male  patient  who  complained  of  a big swelling  in the  neck.
Ultrasound  showed  an  enlarged  thyroid  gland  with  mediastinal  involvement.  The  multinodular  appear-
ance  was  consistent  with  the  diagnosis  of  multinodular  goiter.  He  had  a  history  of  multiple  myeloma  but
no sign  of systemic  amyloidosis.
eywords:
oiter
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rimary amyloidosis

DISCUSSION:  Thyroid  gland  was  removed  and  the  histopathological  examination  revealed  a  diffuse  depo-
sition of amyloid  associated  with  metaplastic  lipomatosis  of  the  stroma.
CONCLUSIONS:  The  treatment  of choice  in  patients  with  amyloid  goiter  is  total  thyroidectomy  to  solve
compression  symptoms.

©  2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
hyroid disease access

. Introduction

Amyloid goiter is due to the deposition of amyloid protein
ithin the thyroid gland, accompanied by fat deposition. The 15%

f deposition of amyloid occurs in primary amyloidosis, 20% in the
econdary [1]. The deposition of amyloid causes enlargement of the
hyroid gland, with compressive symptoms [2]. Therapy is surgical,
specially if compressive symptoms are present.

We here in present a rare case of primary thyroid amyloi-
osis diagnosed on histopathological examination after surgery.

nformed consent was received from the patient. The work has been
eported in line with the SCARE criteria [3].

. Case report

A 45-year-old male patient presented to our institute in
ecember 2017. He suffered of kidney failure and multiple
yeloma for about 10 years. The patient complained of dys-
hagia and respiratory difficulty. Clinical examination showed
 big swelling of the neck. He had not shown any signs of
ystemic amyloidosis. There were no symptoms suggestive of
ypo- or hyper-thyroidism. Ultrasound showed an increased vol-

∗ Corresponding author at: Department of “Scienze Mediche, Chirurgiche e tec-
ologie Avanzate—G.F. Ingrassia”, University of Catania, Endocrinesurgery Unit,
Policlinico-Vittorio Emanuele” Hospital, Via Santa Sofia 78, 95123, Catania, Italy.

E-mail address: cannizza@unict.it (M.A. Cannizzaro).
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210-2612/© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

ume  of the thyroid gland (right lobe 49 × 38 × 100 mm;  left lobe
41 × 34 × 51 mm.)  with involvement of the mediastinum. No lateral
cervical lymphadenopathy was appreciated. CT and MRI  showed
diffuse and multinodular enlargement of both lobes of the thyroid
gland, no lateral cervical lymphadenopathy (right lobe reaches C2;
left lobe reaches the brachio-cephalic trunk). Fine needle aspiration
(FNA), performed in one nodule of 2 cm in its greatest dimen-
sion, showed the presence of colloid and histiocytes. The patient
underwent total thyroidectomy. The post-operative course was
unremarkable.

Grossly, thyroid was  diffusely enlarged with a nodular exter-
nal surface (Fig. 1A). The cut surface showed a soft, irregularly
nodular and salmon in color parenchyma (Fig. 1B). Histologically
there was a diffuse stromal deposition of amorphus eosinophilic
material, reminiscent of fibro-sclerotic changes (Fig. 1C and D).
Residual normal-sized or cistically dilated thyroid follicles were
seen (Fig. 1C and D). Notably some areas showed a variably fatty
stromal component characterized by mature adipocytes (Fig. 1E).
This component was interpreted as a fatty stromal metaplasia.
PAS staining was negative or only weakly positive in the amor-
phus eosinophilic stromal material. Conversely, a positive staining
was obtained with Rosso Congo stain (apple-green birefringence
under polarized light). Based on morphological and histochemical
features, the diagnosis of “amyloid goiter” was rendered.
 Ltd. This is an open access article under the CC BY license (http://creativecommons.
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Fig. 1. A. Stroma of the thyroid is largely replaced by amorphous eosinoph

. Discussion

Amyloidosis is defined as a heterogeneous group of diseases,
aused by the alteration of protein folding processes that lead to
he formation of insoluble proteins, which are deposited within the
issues, more exactly within the extracellular space. 30 different
ypes of amyloidosis are listed [4]. The fibrillar deposition of amy-
oid can occur in any tissue. Increased deposition of fibrillar amyloid

ithin tissues compromises organ function. Histologically, amyloid
ppears as an eosinophilic amorphic material mimicking fibrous
issue. The diagnosis depends on the demonstration of apple-green
irifrangennce under polarised light when stained with Congo red.

The classification of amyloidosis is based on the fibril accumu-
ated in the tissue and its origin.

We  can distinguish the following main forms: primary, sec-
ndary and hereditary forms.

The primary has not known cause and it is often associated
ith the deposition of AL amyloid fibres. The amyloid proteins, that

uild up in the tissues, in this condition are known as light chains.
hey can be either kappa or lambda light chains. AL amyloidosis
s caused by a disorder of the plasma cells. Plasma cells, a type of

hite blood cell are responsible for the production of immunoglob-
lins or antibodies, which are a type of protein that fights infection.

n AL amyloidosis, the light chain proteins are misshapen and pro-
uced in excess. They deposit in tissues and can damage one or
ore organs. Heart, kidneys, nerves, and gastrointestinal system

re the most common organs affected. Because AL amyloidosis is

ssociated with the overproduction of plasma cell proteins, it is
sually linked to multiple myeloma [5,6].

The secondary amyloidosis is caused by other diseases, such as
ome type of cancer, often associated to AA deposition. In this class,
aterial. Residual follicles, some of which with cystic changes, can be seen.

the amyloid protein, that lodge in the tissues, is called the A protein.
AA amyloidosis is associated with chronic diseases, such as dia-
betes, tuberculosis, rheumatoid arthritis, and inflammatory bowel
disease. It may  also be linked to aging. AA amyloidosis can affect
the spleen, liver, kidneys, adrenal glands, and lymph nodes. Lymph
nodes are tiny, bean-shaped organs that fight infection [7–13].

Hereditary amyloidosis is rare. It can be passed from generation
to generation within a family. The proteins produced in hereditary
amyloidosis may  cause problems with the heart and may cause
carpal tunnel syndrome and eye abnormalities. The most common
subtypes involve a protein called transthyretin (TTR).

Amyloid goitre is defined as the deposition of amyloid in the
glandular parenchyma, such as to determine a volumetric enlarge-
ment, clinically evident, and atrophy of thyroid follicles [14–16].

Thyroid nodules and Thyroid enlargement are common in the
general population. Causes of goiter are: Hashimoto thyroiditis,
Graves’s disease, De Quervain and Riedle thyroiditis, thyroid cyst.
The most important issue is to exclude malignancy, like papillary
thyroid cancer, follicular thyroid cancer, medullary thyroid cancer,
thyroid lymphoma and anaplastic thyroid cancer. Diagnosis must
be made by histologic test of the thyroid gland. The presence of
amyloid goiter must raise the differential diagnosis of medullary
carcinoma of the thyroid, multiple myeloma, rheumatoid arthritis,
hyalinizing trabecular adenoma, solitary plasmacytoma, infections
and familial Mediterranean fever.

This is a rare clinical condition that may  be associated with the
deposition of adipose tissue within the gland. From a clinical point

of view, patients present with a clinically evident, painless and
rapidly growing crop (months or years) that can cause progressive
airway obstruction, dysphagia and dysphonia [17]. Thyroid deposi-
tion of amyloid is very frequent, estimated between 20 and 50% of
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rimary amyloidosis and up to 80% in secondary amyloidosis [18].
he origin of the adipose tissue is unclear. It has been suggested
hat it may  arise from metaplasia of stromal fibroblasts in response
o ischemia due to the destruction of capillaries by amyloid depo-
ition [19]. Patients can be clinically hypothyroid, hyperthyroid or
uthyroid [20–22].

The imaging features of amyloid goiter may  vary depending
n the amount of fat and amyloid deposited within the thy-
oid parenchyma. In cases with amyloid deposition, complex or
ypoechoic masses are shown on sonography. Proteinaceous sub-
tances within the nodule can cause high intensity on T1-weightes
mages, and fibrillar amyloid structures can lead to increased inten-
ity on T2-weighted images [23]. On MRI, fatty infiltration causes
ncreased signal intensity both on T1 and T2- weighted images, with
uppression on fay- saturated sequences [23]. Cases with diffuse
atty infiltration can be difficult to differentiate from thyrolipo-

atosis. Fine-needle aspiration biopsy of the goiter is a highly
seful technique to have a previously ruled out a malignant process,
uch as anaplastic carcinoma or lymphoma [24].

There aren’t effective treatment of systemic amyloidosis avail-
ble. Colchicine may  prevent amyloid deposition in familial
editerranean fever [25]. The treatment of choice in patients with

myloid goiter is total thyroidectomy to solve compression symp-
oms. The final diagnosis is based on histological examination of
he surgical specimen.
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