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ABSTrAcT 
Amyloidosis in Periodic disease is systemic and is of the type A, similar to reactive amyloido-

sis, which occurs in patients with long-lasting inflammatory bacterial (osteomyelitis, bronchiec-
tasis) and immune (rheumatic disease, ulcerative colitis) processes.

The thyroid gland is affected by amyloidosis in 50% of cases in primary amyloidosis (when 
there is no disease causing amyloidosis), and 80% in secondary amyloidosis. As a rule, there is 
a moderate amyloid deposition without increasing of thyroid gland size. However, there are sev-
eral reports on the deposition of large amounts of amyloid in tissues of the thyroid gland, result-
ing in a significant increase in organ size.

This deposition may be one of the manifestations of generalized amyloidosis. Amyloid goiter 
grows rapidly, initially is one-sided, but later the process extends to the whole gland. In amyloid 
goiter the levels of thyroid hormones usually are normal. In large goiters symptoms of adjacent 
organs compression may occur. Surgical intervention with the resection of gland and istmus is 
indicated in such cases.

In presented study, the clinical and morphological analysis of the case of giant amyloid goiter 
in a patient with periodic disease, who is on long-term hemodialysis therapy, was performed.
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introduction

Periodic disease (PD) is an autosomal recessive 
disorder caused by a mutation in a gene located on 
the short arm of chromosome 16. It is character-
ized by periodically occurred episodes of exuda-
tive inflammation of peritoneum, pleura and syno-
vial membranes. For the first time, as a separate 
nosological form of PD, it was described in 1948 
by Reimann H., who suggested the term “periodic 
disease”, but recurrent cases with fever, vomiting 
and acute abdominal pain in patients were noted 
before, at the end of the XVII century. PD is also 
known as familial Mediterranean fever, paroxys-

mal (familial recurrent) polyserositis, Armenian 
disease, Jewish family fever. These numerous syn-
onyms describe the main features of the disease – 
frequency of attacks, family nature of the disease, 
its incidence mainly among Mediterraneans and 
the Middle East peoples. The majority of patients 
with PD in the world are Armenians and Sephardic 
Jews (with 1:16-1:7 carrier frequency of the mu-
tant gene, and the incidence of 1:1000 to 1:250); 
the disease often occurs also among Turks, Arabs, 
Italians, Greeks and other Mediterranean peoples 
[Shcherbakov M. et al., 2006]. On the territory of 
the former Soviet Union more than 90% of patients 
with PD are Armenians, but this disease is de-
scribed among Azerbaijanis, Georgians, and North 
Caucasus peoples [Vinogradova O., 1973; Astvat-
saryan V., Torosyan E., 1989].
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PD is associated with defective protein Pirin. 
This is the protein of primary neutrophil granules 
that are main regulators of inflammatory response. 
Pirin stimulates the production of anti-inflamma-
tory mediators, allows controlling chemotaxis, and 
stabilizes the membrane of granulocytes. The de-
fect of Pirin leads to increased production of cyto-
kines in leukocytes, the deficiency of chemotactic 
C5 factor inhibitor, activation of adhesion mole-
cules on the surface of neutrophils, activation of 
microtubule system, and degranulation of primary 
granules.

In PD attack, the spontaneous or induced de-
granulation of neutrophils with the release of me-
diators and the development of aseptic inflamma-
tion mainly in serous and synovial membranes is 
observed. Excessive concentration of inflamma-
tion acute phase Serum Amyloid A (SAA) protein 
during the attack causes PD development leading 
to deadly manifestations of PD – amylose. The 
presence of an excessive amount of acute phase 
SAA protein and synthesis of a amyloid compo-
nent are the leading stages in the pathogenesis of 
amyloidosis in PD. Cells, which produce the amy-
loid, are called amiloidoblasts [Tareev E. et al., 
1977; Obici L. et al., 2009; Perfetto F. et al., 2010; 
Pinney J., Lachmann H., 2012].

Amyloidosis in Periodic disease is systemic and 
is of the type A, similar to reactive amyloidosis, 
which occurs in patients with long-lasting inflam-
matory bacterial (osteomyelitis, bronchiectasis) 
and immune (rheumatic disease, ulcerative colitis) 
processes.

Amyloidosis of type A mostly affects the kid-
neys, but the liver, spleen, gastrointestinal tract 
may be involved too. Renal disease is the most sig-
nificant clinical sign, which sequentially passes 
through the stages of small asymptomatic protein-
uria to nephrotic syndrome and the development of 
final stage - renal failure [Tareev E. et al., 1977; 
Hayrapetyan A., 2002; Villa F. et al., 2008; Yildiz 
L. et al., 2009; Febrero B. et al., 2012].

The thyroid gland is affected by amyloidosis in 
50% of cases in primary amyloidosis (when there 
is no disease causing amyloidosis), and 80% in 
secondary amyloidosis. As a rule, there is a moder-

ate amyloid deposition without increasing of thy-
roid gland size.  However, there are several reports 
on the deposition of large amounts of amyloid in 
tissues of the thyroid gland, resulting in significant 
increase of the organ size. This deposition may be 
one of the manifestations of generalized amyloido-
sis. Amyloid goiter grows rapidly, initially is one-
sided, but later the process extends to the whole 
gland. In amyloid goiter the levels of thyroid hor-
mones usually are normal. In large goiters symp-
tom of adjacent organs compression may occur. 
Surgical intervention with the resection of gland 
and istmus is indicated in such cases. [Schröder S. 
et al., 1984; Gnepp D. et al., 1989; Aksu A. et al., 2010]. 
In amyloid goiter, established by biopsy without 
compression effects, the goiter is not subject to 
treatment [Danovitch G. et al., 1979; Arafa S. et 
al., 2001].

In presented study, the clinical and morphologi-
cal analysis of the case of giant amyloid goiter in a 
patient with periodic disease, who is on long-term 
hemodialysis therapy was performed.

The patient, male, born in 1976, Armenian by 
nationality, was admitted to the surgical depart-
ment of the Medical Center Natali Pharm Malatia, 
Armenia. Patient was complaining of general 
weakness, feeling of compression and heaviness in 
the neck (cervical discomfort), cough, shortness of 
breath, swallowing difficulty. In the same medical 
center the last 8 years patient gets hemodialysis 
sessions three times a week due to terminal stage 
of renal failure.

From history, we know that the patient was born 
of consanguineous marriages. When the patient 
was twelve years old, frequent attacks of pain in 
the abdomen started. The abdominal-articular form 
of periodic disease was diagnosed, but colchicine 
was not administered. Nephrotic syndrome ap-
peared after 12 years, and renal amyloidosis was 
determined. Therapy with colchicine was started 
–1 mg per day. In 28 years, the renal failure turned 
into terminal stage. The tumorous formation on the 
neck anterior surface was noticed for about 7 years, 
but during the last year there was a very rapid en-
largement of thyroid with the development of the 
above-mentioned signs of compression.
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figure 1. Operation stages: a) skin section, b) part of thyroid gland. 

figure 2. Macro-preparation on cut.

figure 3. Amyloidosis of the thyroid gland: a) in hyalinized stroma with diffuse amyloid deposits numerous fat cells 
were found. Isolated follicles with atrophic epithelium and scanty colloid content were found, b) vessel walls 
sharply thickened by deposits of amyloid in them. Hematoxylin and eosin. a – X100; b – X400.

figure 4. Amyloidosis of the thyroid gland: a) diffuse amyloid deposits in the stroma of the thyroid gland, painted 
brick – red, b) isolated atrophic follicles among of amyloid deposits. Coloring by Congo red. a, b – X100.
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By the objective examination, a big space-oc-
cupying lesion determined which involved the 
whole anterior and lateral surface of the neck cov-
ering two thirds of its circumference. In palpation, 
the formation was painless, had lobed structure, 
hard-elastic consistency.

Clinical and laboratory data: blood group and 
Rhesus-factor – A (II) Rh (+); serology: hepatitis B 
surface antigen (HBsAg) (+), hepatitis C virus 
(HCV) (=), Wasserman reaction (RW) (=); general 
blood analysis: hemoglobin (Hb) – 64 g/l, red 
blood cells (RBC) – 3.1х1012/l, white blood cells 
(WBC) 12.3х109/l, eozinophils – 1, lymphocites – 
12, erythrocyte sedimentation rate (ESR) – 15 
mm/h; biochemical blood analysis: proteins – 64.5 
g/l, glucose – 4.9 mmol/l, creatinine – 780.4 
mkm/L, urea – 36.5 mmol/dl, bilirubin: total – 14.7 
mkm/L, direct – 2.5 mkm/l, indirect – 12.2 mkm/l, 
aspartate aminotransferase (AsAT) – 32 m/l, ala-
nine aminotransferase (AlAT) – 30 m/l, amylase – 
160, gamma-glutamyl transpherase (GGT) – 112, 
alkaline phosphatase (AP) – 286. Hormones in the 
blood: thyroxine (total) – 9.9 mg/dl; total triiod-
thyronine (T3) – 1.4 ng/ml; thyroid-stimulating 
hormone (TSH) – 1.1 micro-U/ml.

Clinical instrumental studies: thorax X-ray – no 
identified infiltrative focal shadows in lungs, si-
nuses are free. Heart – normal. Ultrasound – a marked 
increase and diffuse changes of thyroid gland. 
Right lobe: 94×59×64 mm, volume – 184.6 cm3, 
left lobe: 115×48×59 mm, volume – 168.5 cm3, 
isthmus – 10.9 mm. Expressed diffuse changes of 
the thyroid gland with total amyloid fibrous trans-
formation of thyroid tissue with sharply depleted 
vascular pattern. Laryngoscopy: Mucous membrane 
of larynx is light pink, vocal cords are white, the left 
vocal cord lags behind the motion, the fissure of 
glottis is wide, larynx and trachea noticeably de-
formed and rejected from the midline to the left.

After preoperative preparation of patient the thy-
roidectomy was performed. Thyroid gland clasped 
larynx like a horseshoe, had coarse-grain, waxy 
structure with depleted vessels and friable paren-
chyma, which was the cause of the frequent and 
easy cutting out of the holding ligatures (Fig. 1a,b).

Macro-preparation was presented by a mass of 
coarse-grained structure with fissile unconsoli-
dated waxy-whitish color layers. The thyroid gland 
is enlarged, friable, solid consistency, has a greasy 
appearance. On the cut surface faint detected nodes 
are noted (Fig. 2a, b).

In hyalinized stroma with prominent lipomato-
sis, diffuse intracellular amyloid deposits in the 
stroma and in blood vessel walls were detected mi-
croscopically, stained with hematoxylin and eosin 
in a homogeneous pink color. Thyroid parenchyma 
was subtotal substituted by amyloid deposits, there 
was colloid in small quantities in isolated atrophic 
follicles. Also, unexpressed chronic inflammatory 
reaction in the stroma of the thyroid gland was 
found (Fig. 3a,b).

A special stain for the detection of amyloid 
(Congo red) was used. With this staining amyloid 
is brick-red stained (Fig. 4a,b).

It is also interesting to note that in spite of the 
atrophy of the glandular tissue of the thyroid gland, 
the patient had not expressed disturbances of hor-
monal status (euthyroid state). This fact may be 
related to powerful compensatory properties of the 
thyroid gland.

Postoperative course was normal, the wound 
healed by first intention. A nephrologist and endo-
crinologist controlled patient’s postoperative con-
dition. Hemodialysis continues on schedule.

The final diagnosis: amyloid goiter V degree, 
periodic disease, amyloid nephropathy, final stage 
of renal failure.

Thus, thyroid amyloidosis is a rare disease, 
which is also confirmed by the scarce literature 
data. The diagnosis is often difficult. The presence 
of dense rough surface progressing in size goiter, 
often leads to the assumption of thyroid cancer. In 
spite of isolated cases of amyloid goiter described 
in the literature, it is necessary to show certain 
wariness toward this disease, especially in those 
regions where the periodic disease is widespread. 
Originality of our clinical and morphological anal-
ysis is description of a case of giant amyloid goiter 
patient with PD, which is on long-term hemodialy-
sis treatment at the same time.
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