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Acute motor and sensory axonal neuropathy-associated syndrome
 of inappropriate antidiuretic hormone secretion
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 Case RepoRts

IntroductIon

 The syndrome of inappropriate antidiuretic 
hormone secretion (SIADH) is a very common cause 
of hyponatremia and accounts for approximately one-
third of hyponatremia cases.1 It is associated with 
some medications and various medical conditions, 
including pulmonary diseases, CNS disorders, and 
malignancies, and can occur in an idiopathic form.2 
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AbstrAct

 A 36-year-old man presented with a six week history of progressive ascending 
weakness. Physical examination showed generalized motor weakness, more severe in 
the lower extremities (LE), muscle wasting, absent LE reflexes, dysesthesia, and no 
cranial nerve involvement. Neurologic workup was consistent with acute motor and sen-
sory axonal neuropathy (AMSAN), a variant of Guillain-Barre syndrome. Concomitantly 
on admission, serum chemistry panel showed a sodium (Na) 115 mmol/L with normal 
kidney function. Urine showed Na <20 mmol/L, and specific gravity 1.045. Urine osmo-
lality was not available initially. He received IV fluid for volume expansion. The Na did 
not significantly improve after he became euvolemic. Fluid restriction was then tried with 
mild improvement. Endocrine work-up ruled out hypothyroidism and adrenal insufficien-
cy. Repeat labs showed serum Na 124 mmol/L, urine Na 191 mmol/L and urine Osm 531 
mOsm, and the syndrome of inappropriate antidiuretic hormone secretion (SIADH) was 
diagnosed. Our case report suggests that SIADH should be high on the differential diag-
nosis for hyponatremia in patients with AMSAN, especially in the setting of euvolemia.
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Guillain-Barre syndrome (GBS) has been associated 
with SIADH.3-5 We report a case of SIADH associat-
ed with acute motor and sensory axonal neuropathy 
(AMSAN), a variant of GBS.

cAse 
 
 A 36-year-old Caucasian man was admit-
ted with a six week history of progressive ascending 
weakness. He initially developed left followed by right 
lower extremity weakness accompanied with tingling, 
“shock-like” sensations. He also noted lower extrem-
ity muscle wasting. He then developed left followed 
by right upper extremity weakness a few days prior to 
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admission. No back pain, bladder/bowel dysfunction, 
perineal numbness or breathing/swallowing difficulty 
was reported. No recent infection was apparent. His 
physical examination showed blood pressure 124/80 
mmHg, heart rate 105 beats per minute, respiratory 
rate 16 per minute, and temperature 98.3° F. He ap-
peared alert and oriented. Heart, lung and abdomi-
nal examinations were unremarkable. No jugular ve-
nous distension or lower extremity edema was noted. 
Neurological examination showed generalized mo-
tor weakness, more severe in the lower extremities 
compared to the upper extremities, muscle wasting, 
absent knee and ankle reflexes, dysesthesia and de-
creased sensation in the lower extremities, and no 
cranial nerve involvement. Magnetic resonance im-
aging of the head and whole spine showed no signifi-
cant abnormality. Cerebrospinal fluid analysis (CSF) 
showed albuminocytologic dissociation. Cerebral spi-
nal fluid cultures and serologies ruled out any infec-
tious etiology for his symptoms. Testing for HIV, viral 
hepatitis, and paraproteinemia was negative. Anti-
GM1 and GQ1b were negative. A nerve conduction 
study showed an axonopathic pattern on motor and 
sensory fibers bilaterally. Thus, AMSAN was diag-
nosed. He received intravenous (IV) immunoglobulin 
with gradual improvement of his weakness.
 
  On admission, his serum chemistry panel 
showed sodium (Na) 115 mmol/L, potassium 3.1 
mmol/L, chloride 75 mmol/L, bicarbonate 25 mmol/L, 
BUN 9 mg/dL,  and creatinine 0.4 mg/dL. Measured 
serum osmolality (Osm) was 234 mOsm. Urine Na 
was <20 mmol/L; urine specific gravity was 1.045. 
Urine osmolality was not available initially. The pa-
tient was given IV normal saline infusion for volume 
expansion. The Na did not significantly improve after 
he became euvolemic. Fluid restriction was then tried 
with mild improvement. Endocrine work-up ruled out 
hypothyroidism and adrenal insufficiency. Repeat lab-
oratory studies showed serum Na 124 mmol/L, urine 
Na 191 mmol/L, and urine Osm 531 mOsm, and SI-
ADH was diagnosed. Tolvaptan was started at 15 mg 
and resulted in significantly increased urine output 
(300-500 ml/hr). Na increased from 112 to118 mmol/L 
within 3 hours. Dextrose 5% in water was started in 
order to prevent osmotic demyelination syndrome 

from a rapid rise in serum Na level. Tolvaptan was re-
started at 7.5 mg two days later with good response. 
The patient was continued on 7.5 mg daily before 
he was discharged on day 28 with Na level of 130 
mmol/L. He did have significant residual weakness 
despite two courses of IV immunoglobulin.

dIscussIon
 

 
 The syndrome of inappropriate antidiuretic 
hormone secretion (SIADH) is a common hypona-
tremic disorder characterized by impaired urinary 
dilution in the setting of normal kidney function with 
resultant hypotonic hyponatremia.6 Careful clinical as-
sessment is needed to make the diagnosis. Although 
volume assessment by clinical examination often pro-
vides information, laboratory testing is almost always 
needed to make this diagnosis, especially in patients 
with subtle degrees of hypo-or hypervolemia.7 The 
causes of SIADH can be divided into 3 categories: 
endogenous, exogenous, and idiopathic.6 The endog-
enous causes of SIADH include increased hypotha-
lamic production of antidiuretic hormone (ADH), ecto-
pic ADH secretion, potentiation of ADH effect, and the 
nephrogenic syndrome of inappropriate antidiuresis. 
An exogenous cause of SIADH is administration of 
ADH or its analogues. 

 Guillain-Barre’ syndrome (GBS) is a neuro-
logical disease in which the immune system dam-
ages the peripheral nervous system, often triggered 
by antecedent events including infections. Although 
the classic demyelinating type of GBS is common, its 
axonal variant involving both motor and sensory fiber 
or AMSAN, is much rarer.8 Classic GBS appears to 
be an endogenous cause of SIADH and  has been 
frequently reported in the medical literature.3 Howev-
er, to our knowledge, AMSAN-associated SIADH has 
been only rarely reported.4,5

 Our patient presented with asymptomatic hy-
ponatremia. Although initially the patient’s clinical pre-
sentation, including tachycardia along with low urine 
sodium and high urine specific gravity, suggested vol-
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ume depletion, after volume expansion by IV normal 
saline administration, his sodium level still remained 
low. After euvolemia was achieved, repeat laboratory 
studies showed serum Na 124 mmol/L, urine Na 191 
mmol/L and urine Osm 531 mOsm consistent with SI-
ADH. We suspect that the patient had a combination 
of SIADH and volume depletion initially. SIADH was 
later unmasked after volume expansion. Other well-
established causes of SIADH were ruled out, and as a 
result, AMSAN was considered the most likely cause 
of SIADH. The pathogenesis of GBS-associated SI-
ADH is not completely understood; the medical liter-
ature suggests that it is a vasopressin-independent 
mechanism. Markedly increased renal tubular sensi-
tivity to vasopressin is also another possibility.9 There-
fore, we suspect that AMSAN-associated SIADH 
might share the same mechanism(s). The treatment 
of SIADH includes various strategies, depending on 
acuity, degree of symptoms, and treatment response. 
Our patient did not respond to fluid restriction, and 
a vasopressin receptor antagonist was used. Physi-
cians need to remember that osmotic demyelination 
syndrome may occur with rapid increase in serum Na 
level. Therefore, frequent Na monitoring is required, 
and the use of D5W may be needed to prevent rapid 
rising of Na level. Our patient received D5W for this 
purpose, and he did not develop osmotic demyelin-
ation syndrome.

 We conclude that both classic GBS and AM-
SAN can cause hyponatremia. The syndrome of in-
appropriate antidiuretic hormone secretion should be 
high on the differential diagnosis for hyponatremia in 
patients with AMSAN, especially in the setting of eu-
volemia.  
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