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The aim of this study was to evaluate the significance of measuring calcitonin
(CT) plasma concentrations in patients with simple and hyperthyroid goitre treated
surgically. Eighty four patients who underwent operations during the years 2000–
–2002 were analysed. Plasma concentrations of CT were determined by com-
mercially available radioimmunoassay on the day of hospitalisation. Elevated con-
centrations of CT were found in 8 patients: in 5 out of 26 (19.2%) and in 3 out
of 33 (9.0%) patients with Graves’ disease and with multinodular goitre, respec-
tively. No major differences in concentrations of CT were observed in patients
with simple goitre. Postoperative morphological analysis of pathologically changed
hyperactive thyroids showed the presence of enlarged C cells distributed either
in small groups or even singly with weakening immunohistochemical reaction
for CT. These observations may point to the possibility of a relationship between
the functional state of the thyroid gland and the activity of C cells.
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INTRODUCTION
Parafollicular (C) cells belong to the APUD sys-

tem. These cells are the source of regulatory pep-
tides [6] and their secretionary activity depends on
many factors such as age, sex and state of health
[1, 4]. The basic indicator of C-cell activity is the
32-aminoacid hormone — calcitonin (CT). The main
function of CT is diminution of the concentration
of calcium ions by inhibition of the resorption ac-
tivity of osteoclasts and by the facilitation of calci-
um ion secretion in the kidneys [4]. Normal plasma
concentration of CT ranges from 0 to 10 pg/ml [7].
The measurement of CT concentration is a useful
biochemical indicator of thyroid diseases, particu-

larly in the diagnosis of medullary thyroid carcino-
ma [4]. It has also been reported that in patients
with basic or stimulated pentagastrin, a concen-
tration of CT higher then 100 pg/ml increases the
risk of C-cell hyperplasia and even transformation
of these cells into carcinoma cells [7]. Moreover,
the possible coexistence of Graves’ disease, C-cell
hypertrophy and even medullary thyroid carcino-
ma, characterised by an increase in basic and stim-
ulated CT plasma concentration, was indicated. [8].
The aim of this study was to compare CT-immu-
noreactivity in C cells and CT plasma concentrations
in patients with simple and hyperthyroid goitre
treated surgically.
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MATERIAL AND METHODS
Eighty four patients, with simple and hyperthy-

roid goitre, operated on in the 1st Department of
General and Endocrinological Surgery between the
years 2000–2002, were analysed. The preoperative
diagnosis included evaluation of clinical state and
the plasma level of the thyroid hormones. Fine nee-
dle biopsy and cytological examinations were per-
formed in all patients to establish the functional state
of the gland and to exclude the possibility of cancer.
Twenty six patients were operated on due to Graves’
disease, 33 due to multinodular hyperactive goitre
and the remaining 25 patients due to simple goitre.
Before each operation, in an attempt to obtain eu-
thyroidism, patients were given propranolol, at an
average dose of 3 × 20 mg over 7 days. Plasma CT
concentration was determined by the radioimmu-
nological method on the first day of hospitalisation
(Table 1). Most of the patients underwent subtotal
thyreoidectomy. Total thyreoidectomy was per-
formed in 7 patients with Graves’ disease. After the
operation a histopathological and immunohis-
tochemical examination was performed, as described
in detail previously [2, 3], of the removed thyroid
gland.

RESULTS AND DISCUSSION
Elevation of CT plasma concentration before the

operation was observed in 8 patients with hyperthy-
roidism: in 5 out of 26 (19.2%) patients with Graves’
disease and in 3 out of 33 (9.0%) patients with hy-
peractive multinodular goitre. In patients with a sim-
ple goitre the concentration of CT was within the
normal range (Fig. 1).

Table 1. Calcitonin (CT) plasma concentrations (pg/ml) in 8 hyperthyroid patients, with CT elevation above the normal
value (0–10 pg/ml)

No. of patient Sex Age CT before operation CT 4 days after operation CT 30 days after operation

1 HG M 43 15.3 8.9 23.2

2 HG F 31 23.8 12.9 10.7

3 HG F 38 18.4 12.9 8.9

4 GG F 26 55.2 22.1 37.2

5 GG F 31 58.6 16.6 12

6 GG F 42 46.1 12.6 24.6

7 GG F 27 61.2 11.9 41.5

8 GG M 33 44.8 22.9 32.4

HG — hyperthyroid nodular goitre, GG — Graves’ goitre

Figure 1. Light micrograph of the thyroid of a patient operated on
due to simple nodular goitre. A positive immunohistochemical
reaction is seen for CT in C cells distributed singly or in small
groups; ¥ 300.

In the postoperative morphological examina-
tion of the removed hyperactive thyroid glands
signs of hyperplasia of the follicles in the nodules
was observed, especially intense in the cases of
Graves’ disease. Moreover, in the same gland nod-
ules consisting of follicles with high, as well as with
a very low epithelium, were present. The immuno-
histochemical examination of C cells showed the
presence of enlarged C cells distributed irregular-
ly in small groups or even singly, in unchanged
parts of the glands (Fig. 2). The absence of C cells
inside the nodules may reflect their displacement
to the parts of the glands which possess normal
structure. The immunohistochemical reaction for
CT was much weaker in a hyperactive goitre than
in a simple one. An elevated CT plasma level was
also observed in 7 of the 45 hyperthyroid patients
studied by Gozariu et al. [5]. In recently published
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data [8], in spite of the high prevalence of thyroid
C-cell hyperplasia in patients with Graves’ disease, an
elevated CT plasma level was observed in only 4 out
of 161 patients with manifest hyperthyroidism. How-
ever, an elevation of CT plasma concentrations was
observed in our study in patients with hyperactive
nodular goitre, especially in cases of Graves’ disease,
together with a weak immunoreactivity for CT within
C cells, indicating an increase in their secretion po-
tential which may point to an enhancement of the
hormonal activity of C cells during hyperactive nodu-
lar goitre. These preliminary observations confirm the
hypothesis presented by Zabel et al. [9] concerning
the functional relationship between parafollicular and
follicular cells within the thyroid gland.

Figure 2. Light micrograph of the thyroid of a patient operated on
due to hyperactive nodular goitre. A weaker immunohistochemi-
cal reaction is seen for CT in enlarged C cells with signs of hy-
perplasia; ¥ 300.


