
Neuroendocrine tumours of the thy-
mus are rare neoplasms, which account
for 2-4% of all anterior mediastinal tu-
mours. Several endocrinopathies were
found to be associated with these tu-
mours, with ectopic ACTH secretion re-
ported most frequently. Here we provide
a description of the syndrome of inap-
propriate antidiuretic hormone secretion
(SIADH) accompanying neuroendocrine
thymic carcinoma.
A mediastinal tumour was incidentally
found on routine chest X-ray examina-
tion in a 55-year-old man. After detailed
imaging studies, tumour excision was
performed. The mediastinal tumour
(11 × 8 × 4 cm) presented features of in-
vasion to the left lung and pericardium.
Histopathological examination con-
firmed the diagnosis of thymic neu-
roendocrine carcinoma. The patient was
treated with chemotherapy because of
the recurrence. Symptoms of carcinoid
syndrome and positive result of the so-
matostatin receptor scintigraphy justi-
fied subsequent introduction of so-
matostatin analogue therapy. At this
point low serum sodium levels accom-
panied by decreased serum osmolarity
and inadequate urine concentration
were found. Having excluded other typ-
ical causes, SIADH syndrome due to ec-
topic vasopressin synthesis was as-
sumed. This finding adds to differential
diagnosis of hyponatraemia, indicating
that SIADHmay also accompany thymic
neuroendocrine tumours.

KKeeyy  wwoorrddss:: neuroendocrine tumour, thy-
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Introduction

Neuroendocrine tumours of the thymus are very rare neoplasms. They ac-
count for only 2-4% of all neoplasms found in the anterior mediastinum 
[1, 2]. A similar percentage is noted in relation to the whole group of neu-
roendocrine tumours [2]. In the early 1970s, Rosai and Higa were the first to
describe neuroendocrine tumours of the thymus and distinguish them from
more common thymomas [3]. Worldwide literature provides numerous de-
scriptions of ectopic hormonal activity of these tumours, most commonly pre-
senting with ectopic ACTH secretion which results in Cushing syndrome [4].
However, to our best knowledge, thymic neuroendocrine tumour with con-
comitant syndrome of inappropriate antidiuretic hormone secretion (SIADH)
has not been reported to date. 

Case description

A 55-year-old patient underwent routine chest X-ray screening, which demon-
strated an enlarged mediastinal shadow. Subsequent computed tomography
(CT) scanning revealed the presence of a hypodense mass (95 × 87 × 70 mm)
situated next to the heart, and descending below the aortic arch along the
left ventricle (Fig. 1) The mass became enhanced upon contrast medium ad-
ministration. Positron emission tomography combined with computed to-
mography imaging (18-F-FDG PET/CT) demonstrated a metabolically active me-
diastinal tumour with plausible metastases to the local lymph nodes.
Left-sided approach thoracotomy was performed and the tumour was removed
together with the infiltrated upper lobe of the left lung and a fragment of peri-
cardium. Intraoperative histopathological examination suggested a malignancy
of the thymus. The tumour, sized 110 × 80 × 40 mm and presenting focal in-
vasion of the lung through the infiltrated pleura, was deemed to be of neu-
roendocrine origin. Immunohistochemistry revealed expression of chromogranin
(++) and synaptophysin (+++), both characteristic features of neuroen-
docrine neoplasms. The expression of the Ki67 antigen, considered a mark-
er of mitotic activity, was also assessed; locally it attained 10% of cells. All above
analyses enabled the final diagnosis of neuroendocrine carcinoma derived from
the thymus to be established.

Two months later, control imaging studies revealed local neoplastic recurrence
with infiltration of the left mediastinal pleura, pericardium, and a new metasta-
tic lesion located paravertabrally, infiltrating the left crus of the elevated di-
aphragm. Therefore, four courses of chemotherapy, consisting of carboplatin
combined with etoposide, were instituted. After these actions the patient was
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sent to the Clinic of Endocrinology to undergo diagnostic tests
to qualify for somatostatin analogue therapy. The patient pre-
sented typical symptoms of the carcinoid syndrome: facial
flushes, blood pressure peaks, abdominal pain and episodes
of dyspnoea. General malaise, headaches and episodes of
nausea were also observed. Blood pressure and heart rate
were within the normal range in several measurements. Bio-
chemical analyses revealed several-fold increase in serum
serotonin concentration (1.75 µg/ml, reference: 0.069-
0.204) and elevated 5-hydroxyindoleacetic acid (a catabo-
lite of serotonin) excretion in 24-hour urine collections 
(12.4 mg/24 h, reference: 2-6 mg/24 h), which confirmed hor-
monal activity of the tumour. Serum levels of a nonspecif-
ic marker, chromogranin A, remained within the upper ref-
erence range (89 pg/ml, reference: 19-100 pg/ml).
Subsequently, a somatostatin analogue-based imaging
method was performed: 99mTc-EDDA/HYNIC-TOC (tec-
trotide) scintigraphy (Fig. 2). It showed enhanced isotope up-
take in the left chest, which reflected metastatic change to
the chest wall found on repeated chest CT scan. Because of
the positive result of the receptor scintigraphy and clinical
evidence of tumour hormonal activity, treatment with so-
matostatin analogue (Lanreotide 120 mg i.m. at 6-week in-
tervals) was considered to be introduced. The patient received
a total of 6 lanreotide autogel injections every six weeks. Tol-
erance of treatment was good. In routine laboratory tests low
serum sodium levels were noted (121-123 mmol/l); hence de-
tailed investigation of hyponatraemia was conducted. Low
plasma osmolality was observed (225 mOsm/kg H2O) with
an inadequate degree of the urine concentration (osmolal-
ity 387 mOsm/kg H2O; 24 h sodium and potassium excre-
tion 91 and 40 mmol/l, respectively). Trying to exclude po-
tential causes of this abnormality, thyroid function was
checked and both hormone concentrations and ultrasound
image of the thyroid gland were within the normal range (TSH
1.89 uIU/ml, ref.: 0.27-4.2; fT3 4.79 pmol/l, ref.: 3.95-6.8; fT4
17.75 pmol/l, ref.: 11.5-21.0, normal size and echography).
Adrenal cortex insufficiency was excluded (cortisol con-

centration during a day within the normal range e.g.: 
472 nmol/l at 7 a.m., ref.: 171-536, and 203 nmol/l at 6 p.m.,
ref.: 62-327). Other causes of hyponatraemia, such as heart,
kidney or liver failure, were also excluded.

The patient did not follow any particular diet, was not tak-
ing any diuretic medications, and his diurnal fluid intake was
average, around 2 litres per day. He was diagnosed with syn-
drome of inappropriate secretion of antidiuretic hormone
(SIADH). Fluid restriction to 1 litre per day was prescribed, and
oral together with cautious intravenous sodium supple-
mentation was instituted, leading to partial improvement
of his natraemia to 129-130 mmol/l. It resulted in partial re-
lief of symptoms due to electrolyte disturbances. Somato-
statin analogue treatment proved successful in terms of at-
tenuating symptoms of the carcinoid syndrome; however,
due to continuous neoplastic spread, the patient was referred
back to the Centre of Oncology in order to provide another
chemotherapy protocol (carboplatin and etoposide). Now af-
ter the second course of chemotherapy the patient receives
lanreotide autogel at a dose of 120 mg every 6 weeks. The
situation is stable. Biochemical parameters are normalized.
The described tumour size has not increased. Combined
chemotherapy and somatostatin analogue treatment is con-
sidered to be done in this situation. 

Discussion

SIADH was first reported by Bartter and Schwartz in 1957.
Two cases of bronchogenic lung carcinoma with concomi-
tant hyponatraemia and increased natriuresis were presented
and their aetiology was linked with plausible excess of an-
tidiuretic hormone (vasopressin, ADH) secretion [5]. The main
features of the SIADH comprise:
• hyponatraemia with low plasma osmolality (< 280 mmol/kg),
• euvolaemia in clinical examination,
• inappropriately high urine osmolality (> 100 mmol/kg) with

regard to low plasma osmolality, and high urinary sodium
excretion (> 40 mmol/l), 

FFiigg..  11..  Computed tomography of the chest. Hypodense mass 
(95 × 87 × 70 mm) situated next to the heart 

FFiigg..  22.. 99mTc-EDDA/HYNIC (tectrotide) scintigraphy – isotope
uptake in the left chest 
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• 4. other pathologies which may also associate with hy-
ponatraemia should always be excluded, such as hy-
pothyroidism, adrenal cortex insufficiency, and heart, kid-
ney or liver failure [6].

There are some additional diagnostic criteria of SIADH, al-
though they are rarely applied in everyday routine practice:
• water load test: inability to excrete at least 90% of the wa-

ter load (20 ml H2O/kg body mass) within 4 hours after oral
administration and/or inability to dilute the urine below
100 mOsm/kg, 

• inappropriately high serum ADH levels compared to low
plasma osmolarity [7].

The most common causes of SIADH comprise: lung ma-
lignancy (small cell lung carcinoma in particular, found in up
to 15% of patients) [8], neoplasms of the gastrointestinal tract,
lymphomas, as well as other pulmonary disease: pneumo-
nia, tuberculosis, lung abscess, and central nervous system
disorders (tumour, infection, intracranial haemorrhage,
brain injury). There are also cases of this syndrome associ-
ated with thymic carcinoma [9] and thymoma [10] found in
the medical literature. Moreover, SIADH may be an adverse
effect of several medications. Antidepressants, especially sero-
tonin reuptake inhibitors, are particularly prone to induce
SIADH in as many as 12% of all hospitalised patients, es-
pecially those above 65 years of age [11]. Many other drugs
may also lead to inappropriate vasopressin secretion: non-
steroidal anti-inflammatory drugs, quinolones, some sulpho-
nylureas, cyclophosphamide, and even widely used an-
giotensin convertase inhibitors. Symptomatic hyponatraemia
and SIADH were observed after ingestion of 3,4-methyl-
enedioxymethamphetamine (ecstasy) [12]. Rare cases of
SIADH were also reported in patients with HIV infection, Guil-
lain-Barré syndrome, sclerosis multiplex, and acute inter-
mittent porphyria [6]. 

Hyponatraemia, defined as serum sodium concentration
below 135 mmol/l, is the most frequent electrolyte disorder
encountered among hospitalised patients [13]. It is equally
common in outpatient settings. According to the study con-
ducted by Sajadieh et al., the frequency of mild hyponatraemia
(130-135 mmol/l) in the population aged 55-75 years, and com-
prising subjects with no history of cardiovascular disease,
stroke or cancer, is around 4%. Moreover, hyponatraemia was
found to be an independent risk factor of death and my-
ocardial infarction in this population [14].

Signs and symptoms of hyponatraemia in SIADH corre-
late with the degree of sodium ion deficit in the extracellu-
lar fluid. They range from nearly asymptomatic course in mod-
erate chronic hyponatraemia, through malaise, headaches,
nausea and vomiting, vertigo and muscle cramps, to dramatic
neurological symptoms with obtundation, breathing prob-
lems, seizures, coma and death. 

Establishing the aetiology of SIADH is cardinal for efficient
treatment; however, not all causes are easy to discern and
efficiently eliminate. Symptomatic treatment comprises oral
and intravenous sodium chloride supplementation and re-
striction of fluid intake to 800-1000 ml per day. A new per-
spective is brought by vaptans, i.e. vasopressin receptor an-
tagonists. They inhibit the activation of the V2 receptors in
kidney distal convoluted tubules and collecting ducts, lead-
ing to increased excretion of free water with unaffected urine

excretion of ions, which in turn results in an increase of serum
sodium level. None of the recently used methods displayed
this kind of causative mechanism of action [15].

Neuroendocrine tumours of the thymus are very rare. Their
incidence is estimated at approximately 1-2 cases per
10,000,000 inhabitants per year [16]. Peak incidence is at the
sixth decade of life, with an excess of males (male to female
ratio = 3:1) [17]. Neuroendocrine tumours account for only
5% of all thymic neoplasms [18]. Symptoms are usually non-
specific and related to the mass effect: dyspnoea, cough, and
superior vena cava syndrome. Some cases remain asymp-
tomatic. Diagnostic procedures commonly comprise classical
imaging studies: chest X-ray, computed tomography scans,
magnetic resonance imaging. The histopathological confir-
mation of the neuroendocrine character of the tumour pro-
vides the rationale for receptor scintigraphy with radiolabelled
somatostatin analogues. The technique relies on the pres-
ence of transmembrane somatostatin receptors on the sur-
face of the tumour cells [19]. This precious tool enables us
to visualise potential metastatic changes, and may also pro-
vide an indication for systemic treatment with somatostatin
analogues. By means of the activation of type 2 and type 5
somatostatin receptors, these pharmacological agents inhibit
cell proliferation and angiogenesis, decrease hormonal ac-
tivity of the tumour, and also may induce apoptosis [20]. 

Radiolabelled somatostatin analogues which emit beta
radiation, i.e. [90Y-DOTA0,Tyr3]-octreotide or 177Lu-(DOTA0,Tyr3)-
octreotate, are another therapeutic option for neuroendocrine
tumours. Poorly differentiated tumours with a high prolif-
eration index require chemotherapy, combining different cy-
tostatic drugs. Clinical trials for several new, recently developed
agents, such as blockers of angiogenesis (bevacizumab), re-
ceptor tyrosine kinase inhibitors (sunitinib), and rapamycin
derivative (everolimus), are still underway [21]. Survival rates
mainly depend on the degree of histological maturity, dis-
ease stage at diagnosis, and operability of the tumour. Some
reports suggest that coexisting endocrinopathy signifi-
cantly deteriorates the prognosis of 5-year survival compared
to patients without hormonal disorders (35% vs. 65%) [4].

In summary, hyponatraemia is the most common elec-
trolyte disorder found in hospitalized patients, with SIADH
being the most frequent reason for this condition [6]. Di-
agnostic procedures may appear troublesome due to the vast
number of potential aetiologies, which require careful ex-
clusion. The case presented here indicates another possible
cause of hyponatraemia, which should also be considered. 
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