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INTRODUCTION

Syndrome of inappropriate antidiuretic hormone (SIADH) is often
associated with cancer. Approximately 67% of SIADH cases are
reported to be caused by cancer, the majority of which (70%) are
linked to small cell carcinoma of the lung (1). Head and neck can-
cers are responsible for only 1.5% of SIADH cases; however, the
majority of these cases have the histology of small cell carcino-
ma (2). There have been scant reports of squamous cell carcino-
ma as a cause of SIADH and, even more rarely, squamous cell
carcinoma of the head and neck. This report describes a patient
who was found to have squamous cell carcinoma of the nasophar-
ynx and later developed SIADH following neck dissection.

CASE PRESENTATION

A 77-year-old Caucasian man presented to the ENT clinic with

a 3 month history of progressive nonproductive cough. He had
a social history of smoking, one pack a day for 50 yr. He denied a
recent history of weight loss, fatigue, fever and chills. His regu-
lar check-up excludes any other possibility for unknown dis-
eases, including renal failure or heart failure. He had a past sur-
gical history of coronary artery bypass graft (CABG). Upon physi-
cal examination, the patient was found to have a tonsilar mass.
A biopsy of the mass was ordered and the tissue sample demon-
strated transformation to squamous cell carcinoma. The patient
then underwent modified radical neck dissection without sacri-
ficed internal jugular vein, which was carried out by our hospi-
tal’s head and neck cancer team. 

On post-operative day 2, a Doppler Ultrasound (US) detected
deep vein thrombosis (DVT) in the patient’s left arm which prompt-
ed us to start him on heparin (Lovenox). On post-operative day
6, the patient developed pulmonary edema, and a loop diuretic
(furosemide, Lasix) was then added to his treatment. The echocar-
diography showed normal ventricular function. On post-operative
day 10, he presented with lethargy, 2+ peripheral edema and a
central venous pressure (CVP) of 6 mmHg (Fig. 1). The labora-
tory results included a serum Na+ of 120 mmol/L, a serum K+

level of 4.7 mmol/L, a serum osmolality of 265 mOsm/kg, a pH
of 7.46, a pCO2 of 53 mmHg and HCO3

- of 35 mmol/L. The
urine analysis showed an osmolality of 390 mOsm/kg, a urinary
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Na+ of 142 mmol/L and fractional excretion of sodium >1%.
This was followed by thyroid function tests and an ACTH stimu-
lation test, the results of which were found to be within normal
limits, eliminating hypothyroidism and adrenal insufficiency as
possible causes for the patient’s electrolyte disturbance (Fig. 2).

After an extensive work-up, a diagnosis of SIADH was estab-
lished, and the patient was treated with 1 g/day of oral salt and
3% hypertonic saline. In addition to this, the diuretic was discon-
tinued to avoid aggravating the hyponatremia. By his post-oper-
ative day 15, his serum Na+ had normalized. The oral salt was
then placed on hold, and 0.9% normal saline was started. On the
morning of post-operative day 20, the patient’s blood pressure
temporarily dropped from a normal range to 70/57 mmHg. How-
ever, it was quickly discovered that the patient was mistakenly
receiving 0.45% hypotonic saline instead of 0.9% normal saline.
At this point, the patient had already received approximately
1,320 mL of half-normal saline for 4 hr, and in addition to the drop
in his blood pressure, he became confused and then started vom-
iting. The half-normal saline was instantly stopped and his serum
Na+ was checked, and it was found to be 124 mmol/L. Unfortun-
ately, his clinical condition deteriorated very quickly, with his
blood pressure continuing to drop. Cardiopulmonary resuscita-
tion (CPR) was then performed with no response and the patient
finally expired. An autopsy was denied by the family.

DISCUSSION

SIADH was first described in two patients with bronchogenic
small cell carcinoma in 1957 by Schwartz (3). At the time, Schwartz
suggested that small cell carcinoma produced some quantity of
antidiuretic hormone, which was later found to consist of argi-
nine vasopressin (AVP) by Bleich HL in 1976. Bleich also dis-
covered the AVP-regulated water channels in the kidneys that
were later termed “aquaporins” (4). Schwartz’s hypothesis was
proven by detecting ectopic AVP in small cell carcinoma (5). This
hypothesis was further confirmed by expression analysis of the
AVP-NP II gene, which controls the production of AVP, in small
cell carcinoma cells. These findings established the well accepted
mechanism of action of SIADH caused by small cell carcinoma
(6). In 1976, Moses was the first to describe SIADH in patients
with sqamous cell carcinoma, but the mechanism by which it occurs

was not discovered and it has not been demonstrated since (7).
There has not been a proven or widely accepted theory explain-
ing SIADH caused by squamous cell carcinoma.

Although many researchers have found AVP gene not only in
small cell carcinoma but also in undifferentiated carcinoma (8)
and anaplastic carcinoma (9), they have failed to find AVP gene
in squamous cell carcinoma. However, some neuropeptides relat-
ed to AVP have been detected in squamous cell carcinoma. AVP
is secreted from the posterior pituitary gland after being synthe-
sized in the hypothalamus. This course is stimulated by neuropep-
tides such as acetylcholine, histamine, bradykinin, angiotensin II
and neuropeptide Y (10, 11). In 2004, Lee demonstrated a sig-
nificant increase of neuropeptide Y in the hypothalamus of a mouse
that was inoculated with human squamous cell carcinoma (11).
These findings led him to suggest that squamous cell carcinoma
produced neuropeptide Y, which stimulated production of endoge-
nous AVP, while small cell carcinoma produced ectopic AVP direct-
ly. In addition, there has been more compelling evidence to sup-
port Lee’s theory, such as the finding of increased AVP levels in
38% of SIADH patients with squamous cell carcinoma, despite
no evidence of ectopic AVP (12). In the event that neuropeptide
Y is detected in SIADH patients with squamous cell carcinoma,
this hypothesis can be proven clinically.

In addition to SIADH association with a number of malignan-
cies (most notably small-cell cancer of the lung), SIADH can also
occur following head injury, surgery (following neck dissection
and manipulation of the nervous system), drugs (such as morphine,
NSAIDs, and oxytocin) and in a number of pulmonary (pneu-
monia, abscess, and tuberculosis) and endocrine disease states
(hypothyroidism and glucocorticoid deficiency). It should be con-
sidered in patients who are euvolemic and hyponatremic with
elevated urine sodium (usually greater than 20 mEq/L) and urine
osmolality. AVP is an antidiuretic hormone that maintains home-
ostasis against hypotension and hypovolemia, which is sensed by
the baroreceptors in the neck. These baroreceptors are present
in the aorta and the internal carotid arteries. When these recep-
tors are stimulated, e.g. via neck dissection, serum AVP will rise
as a result of the signaling from the baroreceptors. In 1997, Mesko
observed SIADH in 27% of those patients undergoing neck dis-
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Fig. 1. Mean arterial pressure and central vein pressure.
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section (13). However, when SIADH develops in a cancer patient
who has undergone neck dissection, it is uncertain whether the
SIADH is a paraneoplastic syndrome or post-operative SIADH.

CONCLUSION

The mechanism by which patients with squamous cell carcino-
ma develop SIADH is still unknown. SIADH can be a paraneo-
plastic syndrome caused by squamous cell carcinoma or a post-
operative SIADH caused by neck dissection. Therefore, we will
conduct further research on the neuropeptides of squamous cell
carcinoma, which may help to prevent SIADH post-neck dis-
section.
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