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INTRODUCTION
Esthesioneuroblastoma (ENB) is a rare malignant neoplasm
arising from the olfactory neuroepithelium (1). ENB represents
3% of all malignant nasal tumours; it is locally aggressive with
occasional metastasis. The disease has been reported in all
ages; it seems slightly more common in males (2). Since it was
first described by Berger et al. in 1924, about 1000 cases have
been identified. ENB has no distinctive clinical picture, but
often presents as chronic unilateral nasal obstruction or epis-
taxis (2).

Standard diagnostic testing includes histological and immuno-
histochemical examination (3), contrast-enhanced computed
tomography (CT) scan (4), and enhanced magnetic resonance
imaging (MRI) (5). Kadish (6) proposed a staging system
depending on the extent of disease; a TNM staging system was
subsequently devised by Biller et al. (7) and later modified by
Dulguerov (8). The cornerstone of treatment is surgical resec-
tion. Local recurrence following initial resection occurs in 20-
40% and distant recurrence in 8% (4). Radiotherapy is then
employed to help extend survival or for palliation (3). The role
of chemotherapy is less defined but it is usually reserved for
Kadish stage C and recurrent disease. Chemotherapeutic
agents used as single agents or in combinations include: 5-
flurouracil, cis-platinum, cyclophosphamide, doxorubicin,
methotrexate, nitrogen mustard, and vincristine (9,10).

ENB has a long natural history; the 5-year survival rates have
been estimated at 82% (2). Poor prognostic factors include: age
> 50 years at presentation, female gender, extent of disease
(Kadish staging), and recurrent disease (8). In one study cervical

lymph node involvement had a 2-year survival rate of 0% (11).
Hypercalcemia is a common complication in many advanced
cancers developing in 5% of those with solid tumours and up
to 33% of persons affected by multiple myeloma (12), but has
never been reported in ENB. We describe a case of Kadish
Stage C ENB with recurrent hypercalcemia. The hypercalcemia
became refractory to therapy and was the cause of death.

CASE REPORT
A 52-year-old smoker presented with a swelling over the left
glabellum. He was found to have a large mass involving the
ethmoid and frontal sinuses with direct extension into the left
frontal cerebral lobe on MRI. Biopsy was followed by severe
bleeding. The diagnosis of ENB was clinically suspected but at
that time unproven by immunohistologic studies. He then
received two courses of chemotherapy involving cyclophos-
phamide and vincristine. This was accompanied by radiation
therapy to the face, head, and neck for a total of 6144 cGy. A
repeat MRI three months later showed local tumour progres-
sion. A CT-guided stereotactic biopsy of the left frontal lobe
mass confirmed the presence of metastatic disease. He was
given a radiation boost to the face, head, and neck with good
response on follow up MRI. He was assessed five months later
for definitive tumour resection but declined surgery.

Three months after that a solitary enlarged lymph-node in the
jugulo-digastric region was found to contain metastatic disease
and confirmed to be ENB on needle aspiration and cytology.
Right selective node dissection was performed and was fol-
lowed by post-operative radiotherapy to the right and left later-
al head and neck and bilateral supra-clavicular areas for a total
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of 6000 cGy. The left neck mass disappeared. One year later a
follow up chest x-ray and subsequent chest CT-scan revealed a
right upper lobe lung mass along with paratracheal and hilar
adenopathy. He received two courses of VP-16 and cis-plat-
inum with partial response. This was followed by radiation
therapy for a total of 5919 cGy to the chest and mediastinum
which was completed six months after the discovery of the
lung mass. Six month after that he developed a massive malig-
nant hemorrhagic right pleural effusion that was treated with
chest tube drainage and pleural sclerosis with interferon. This
recurred a month later and he then underwent pleuroscopic
drainage.

At that time he developed symptomatic hypercalcema (correct-
ed serum calcium = 12.7 mg/dl; normal 9 -10.3 mg/dl) and was
treated with forced saline diuresis, subcutaneous calcitonin,
and intravenous gallium nitrate. Alkaline phosphatase was only
slightly elevated. During hospitalization the patient com-
plained of backache and an MRI of the entire spine ruled out
spinal metastasis; consequently a radionucleotide bone scan
was not done. Three months later the hypercalcemia recurred.
He remained ambulatory and with a satisfactory quality of life
except during the recurrent episodes of hypercalcemia. Serum
creatinine remained normal throughout the hypercalcemic
episodes. He required treatment (both outpatient and inpa-
tient) at 7-10 days intervals with mithramycin, gallium nitrate,
disodium pamidronate and calcitonin on different occasions
with good response. During exacerbations the corrected serum
calcium levels ranged between 14 and 19 mg/dl. This contin-
ued for a further four months. He was then admitted for the
last time with another episode of severe symptomatic hypercal-
cemia. Serum parathormone (PTH) at that time was 5 pg/ml
(normal 10-60 pg/dl). On this occasion, the hypercalcemia did
not respond to aggressive saline diuresis, frusemide, disodium
pamidronate, and calcitonin. He progressively became more
somnolent, then comatosed and died.

DISCUSSION
Hypercalcemia has not been described with ENB previously.
In advanced cancer hypercalcemia requires prompt treatment
if patients are symptomatic, provided they have a good perfor-
mance status and a likely survival of at least a few months (12).
Although the patient had metastatic disease he had maintained
a good performance status and quality of life until the onset of
hypercalcemia. This appeared to be the cause of death and
therefore a significant factor in the natural history of this rare
disease. Malignancy and Primary Hyperparathyroidism (PHPT)
are the commonest causes of hypercalcemia; however PHPT is
a very rare cause of hypercalcemia in cancer (13). Consequently
some suggest PTH assessment, in cancer, if hypercalcemia is
resistant to treatment.

In this case, the origin of hypercalcemia could not be definitely
determined; a low PTH level excluded ectopic PTH produc-

tion or concomitant primary hyperparathyroidism. The nega-
tive whole spine MRI makes widespread bone metastasis
unlikely. Although the presence of bone metastases could not
be ruled out, humoral hypercalcemia of malignancy (HHM)
accounts for 80% of cancer-related hypercalcemia and was the
likely cause (14). HHM is thought to be secondary to ectopic
secretion of parathyroid hormone related protein (PTHrP) by
malignant tumours. PTHrP may have originated from the
locally recurrent ENB or distal metastasis (such as from the
lung), however in practice the exact origin was of little conse-
quence. PTHrP causes hypercalcemia via an increase in bone
resorption and calcium renal retention. It is usually diagnosed
clinically, but PTHrP levels are invariably elevated (14). This
paraneoplastic syndrome has been described in other malig-
nancies (14).

Paraneoplastic syndromes are defined as tumour effects occur-
ring at sites remote from both the primary tumour and its
metastases. They occur in less than 15% of malignancies, but
their effects are sometimes more disabling than the tumour.
They may precede, coexist or follow the onset of the primary
tumour and often have an unpredictable course (15).
Paraneoplastic syndromes may involve any organ system (such
as endocrine, nervous, skin), but only endocrine syndromes
have been described with ENB. The pathophysiology is usually
secondary to ectopic peptide hormone production. Generally,
the commonest endocrine paraneoplastic syndromes are
Cushing’s syndrome, hypercalcemia (including HHM), and the
syndrome of inappropriate antidiuretic hormone release
(SIADH). Recognition of paraneoplastic syndromes is impor-
tant because they may be the first sign of an underlying malig-
nancy and initiate a focused search allowing earlier diagnosis,
while the severity of the syndrome may be used as a prognos-
tic indicator (15).

CONCLUSION
This is the first time hypercalcemia has been described as a
complication of ENB - a rare complication of a rare tumour.
ENB is a neuroendocrine tumour that has been associated with
a number of endocrine paraneoplastic syndromes: Cushing’s
syndrome, catecholamine production, and SIADH (16-18). The
presence of endocrine and metabolic abnormalities, such as
hypercalcemia, in the setting of ENB should direct the physi-
cian to assess the patient for the presence of a paraneoplastic
syndrome. HHM may be an important adverse prognostic indi-
cator, as in other malignancies (19), having serious implications
for diagnosis, prognosis, and treatment decisions in ENB.
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