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Summary

This is a case report of a child with chronic hyponatremia due to the syndrome of inappropriate antidiuretic hormone
secretion (SIADH) as a paraneoplastic manifestation of olfactory neuroblastoma (OFN). We hereby report a clinical
presentation as well as a pragmatic approach to one of the most common electrolytic disorders in the pediatric population
and have emphasized the necessity of involving the sinonasal area in the diagnostic procedure while evaluating possible
causes of SIADH. This report indicates that the chronicity of the process along with the gradual onset of hyponatremia

occurrence is responsible for the lack of neurological symptoms at the moment of disease presentation.

Learning points:

e Hyponatremia is not infrequently attributed to SIADH.

SIADH.

e Paraneoplastic syndromes are uncommon but they should be considered in the differential diagnosis of pediatric

e Chronic insidious hyponatremia may not be associated with clear neurological symptoms despite its severity.

Background

Hyponatremia, defined by sodium levels of <135 mmol/L,
is one of the most common electrolytic disorders seen in
clinical practice. Hypoosmolality, caused by decreased
serum sodium levels, results in cerebral edema and
possible cerebral herniation (1). Among different causes of
hyponatremia in the pediatric population, the syndrome
of inappropriate antidiuretic hormone secretion (SIADH)
is reported to be one of the most common (2). SIADH
refers to states of hypoosmolar hyponatremia caused by
nonphysiological stimuli for arginine vasopressin (AVP)
secretion. It implies euvolemic states characterized by
impairedfreewaterexcretionalongwithlessthanmaximally
diluted urine and natriuresis in the absence of heart, renal,
or endocrine dysfunction (3). The first case of SIADH was

reported in 1957 by Schwartz and Bartter in two adult
patients with bronchogenic carcinoma. In the pediatric
population, SIADH is most often the result of pulmonary
disorders like pneumonia, but also CNS disorders including
pituitary tumors or following transsphenoidal surgery,
malignancies, and medications (3). While hyponatremia
may be the most common electrolyte abnormality seen in
children, it should be acknowledged that it is much rarer
in children than in adults. Therefore, every pediatric case
of unexplained hyponatremia should be evaluated for
potential tumor-related SIADH (2). In children affected
by SIADH, after a primary pulmonary lesion has been
excluded, a further diagnostic procedure must include
the study of the sinonasal area. A tumor in the mentioned
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region - olfactory neuroblastoma, can present with
paraneoplastic syndrome-mediated SIADH (4). Olfactory
neuroblastoma, also known as esthesioneuroblastoma,
is a rare malignancy of neuroectodermal origin with low
frequency in the pediatric population (5). The tumor
arises from the specialized sensory neuroepithelial cells
of the olfactory membrane that are normally found in the
upper part of the nasal cavity (6). It has been estimated
that SIADH appears in only 26 of the 1300 reported cases
of olfactory neuroblastoma mentioned in the literature,
which implies a rather small proportion of only 2%. In
approximately half of the cases, SIADH had been presented
before the diagnosis of the tumor was established (7).
After an extensive review of the literature, we would like
to point out that there are only a few published cases of
SIADH caused by olfactory neuroblastoma in the pediatric
population, amongst which our patient was the youngest.
She was also the only one without any neurological
symptoms (6). The aim of this case report is to show a very
unusual presentation of the most common electrolytic
disorder caused by an extremely rare condition in children.

Case presentation

We report a case of an 11.1-year-old patient, female, a child
of healthy parents, normally developed with no significant
premorbid history. She was presented at our Pediatrics
Emergency Department with recurring epistaxis, a fourth
episode in a month and a half period. She also reported a
mild generalized pain especially in the abdomen with the
stool of softer consistency during the mentioned period.
Afterward, we learned that she had cravings for salty
food for a longer time. Clinical status at the moment of
admission was age: 11.1 years, body height: 151 cm (+0.87
S.D.), body weight: 37 kg, BMI: 16.2 kg/m? (—0.58 s.D.),
blood pressure: 120/80 mmHg, oxygen saturation: 99%,
heart rate: 134/min, temperature: 36.9°C, respiratory rate:
20/min, recapillarization time: < 2 s. She was in good
general condition with unremarkable heart, pulmonary,
and abdominal physical status.

Investigation

Routine blood investigations revealed hyponatremia
(128 mmol/L), hypochloremia (94 mmol/L),
hypoosmolality (258 mOsm/kg) with high urine osmolality
(902 mOsm/kg), and significant natriuresis (234 mmol/L).
Values of other remaining electrolytes, glucose, acid-basic
status as well as hepatic and renal function parameters were
within referent ranges. Chest X-ray showed no pathological

serum
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substrate. Further laboratory analysis excluded thyroid
or adrenal dysfunction (short adrenocorticotropin test,
aldosterone, and plasma renin activity were all within
referent values). Neuroradiological imaging - both CT and
MRI detected a tumor formation in the right maxillary
sinus (Figs 1 and 2).

Treatment

Initial treatment approach included parenteral sodium
replacement with hypertonic saline which initially led to
a further decline in sodium values (111 mmol/L). It was
only fluid restriction accompanied by administration
of high doses of sodium (up to 12.6 mmol/kg/day) that
accomplishedamildriseinsodiumlevels (upto 115 mmol/L)
but still with excessive natriuresis (215 mmol/L). Maxillary
antrostomy was performed, and most of the tumor mass
was removed which led to prompt normalization of serum
sodium levels (135 mmol/L) and cessation of natriuresis
(Figs 3 and 4).

Figure 1
CT image of neuroblastoma in right maxillary sinus.
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Figure 2
MR image of neuroblastoma in right maxillary sinus.

Outcome and follow-up

Pathohistological analysis established the diagnosis of
olfactory neuroblastoma, grade I according to Hyams
classification, MYCN negative, without chromosome 1
deletion (4). Given the presence of 4 mm nodular lesions in
the lungs detected by CT, treatment according to NB 2004
protocol with N5/N6 cycles was started and four cycles of
chemotherapy were to be performed.

Figure 3
Intraoperative image of affected maxillary sinus.
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Figure 4
Extracted tumor mass.

Discussion

Although SIADH stands out among the most common
causes of hyponatremia in the pediatric population, it
should be borne in mind that its diagnosis is made per
exclusionem (2). Initial approach to hyponatremia requires
the exclusion of pseudohyponatremia resulting from
severe hyperproteinemia, hyperlipidemia, hyperglycemia,
or administration of mannitol or radiocontrast agents. If
hyponatremia is associated with serum hypoosmolality,
the next step is to measure the osmolality of urine in order
to determine whether the ability of free water excretion
is impaired (3). Also, diseases that cause reduced effective
circulating volume, renal impairment, endocrine disorders
such as hypothyroidism or adrenal insufficiency should be
ruled out. The most common laboratory finding associated
with primary adrenal insufficiency is hyponatremia
(90% of cases) along with hyperkalemia (50% of cases)
and hypoglycemia (30% of cases). Given the fact that
the diagnosis of adrenal insufficiency cannot be ruled
out by the absence of hyperkalemia and hypoglycemia,
initial presentation with hyponatremia accompanied
by high natriuresis may imitate SIADH (8). Restriction
of fluid intake as the first line of therapy for SIADH may,
in patients with adrenal insufficiency, precipitate a life-
threatening condition, which emphasizes the importance
of correct diagnosis of these clinical entities (8). A further
challenge in establishing the diagnosis is to distinguish
SIADH from cerebral/renal salt loss syndrome (C/RSW)
due to a different therapeutic approach. CSW is a less
common condition that most often appears as a symptom
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of CNS disease. It is characterized by primary natriuresis
and hypovolemia as a result of inappropriate and excessive
secretion of natriuretic peptides (1). However, due to
the activation of compensatory mechanisms (renin-
angiotensin-aldosterone system and increased vasopressin
production), signs of volume depletion are not always
present, and there is no biochemical parameter that would
reliably distinguish CSW and SIADH at the time of disease
presentation (1). However, the lack of therapeutic response
to saline infusions seen in our patient, accompanied by
the absence of even mild hypovolemia as well as a positive
response to fluid restriction, altogether negates the
possibility of CSW in this concrete case.

Differential diagnosis of SIADH requires a detailed and
pragmatic approach given the variety of clinical conditions
that can lead to it (3). Pediatric SIADH is most often the
result of pulmonary diseases (pneumonia, bronchiolitis,
asthma, positive pressure ventilation), CNS infections,
and head trauma (2). Malignancies can also cause SIADH
in a pediatric population. SIADH, as a paraneoplastic
syndrome, is most commonly associated with small cell
lung cancer but, once the primary pulmonary lesion has
been ruled out, the sinonasal region should be included in
the diagnostic procedure (6). Amalignant neuroectodermal
tumor originating from the cells of the roof of the
nasal cavity - olfactory neuroblastoma, may, although
rarely, be associated with paraneoplastic syndromes.
It is currently known to cause SIADH, ectopic ACTH
syndrome, hypercalcemia due to parathyroid hormone-
related peptide (PTHrP) secretion, and hypertension due
to catecholamine secretion (6). Although it can occur
at any age, its incidence peaks in the second and sixth
decades of life without specific gender predilection.
Common clinical presentation includes nasal obstruction,
epistaxis, sinusitis, and headache - relatively nonspecific
clinical symptoms considered responsible for often late
diagnosis (4).

It is important to point out that very high urine
osmolality, such as our patient’s, suggests ectopic AVP
section, which has been proven in several previous cases of
ethesioneuroblastoma (9, 10, 11).

The primary symptoms of hyponatremia are
nonspecific as well and, therefore, can easily be
overlooked - headache, nausea, vomitus, generalized
weakness. Symptom progression includes convulsions,
respiratory arrest, noncardiogenic pulmonary edema,
and decortication (12). The most serious complication
of hyponatremia is hyponatremic encephalopathy,
and its primary symptoms are due to cerebral edema
(3). The average value of serum sodium in children
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with hyponatremic encephalopathy is 120 mmol/L,
significantly higher than seen in adults: 111 mmol/L
(12). Since our patient did not have a neurological
status disorder or any of the above symptoms during
hyponatremia with 128 mmol/L values, it was concluded
that her condition was a chronic one. Subsequently,
anamnestic data on several months of craving for salty
foods were obtained, though this symptom is unusual
and is not a typical manifestation of hyponatremia due to
SIADH (3).

Treatment of hyponatremia should be carried out with
caution against hasty correction of serum sodium value
with the aim of preventing central pontine myelinolysis (3).
In order to prevent that adverse effect, it is recommended
that the degree of increase in sodium values does not
exceed 10-12 mmol/L in a 24-h period in patients with a
normal risk of osmotic demyelination (13).

Although the basis of SIADH treatment is the fluid
restriction with increased salt intake per os, primary
treatment involves the treatment of the underlying
condition, which in this case involves surgical removal
of the tumor with adjuvant radiotherapy and/or
chemotherapy depending on the stage of the disease
(4, 13). After an extensive review of the literature, it is
important to point out that the combination of high urine
osmolality and high urine sodium seen in our patient
indicates a very low renal electrolyte-free water excretion
with a subsequent very high urine: plasma electrolyte ratio
which s a predictor of failure to respond to fluid restriction.
Therefore, more effective treatment of this patient’s
hyponatremia would have been the use of aquaretic agents
(e.g. vaptans or urea) (13).
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