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Abstract
We report a 72-year-old woman with Miller-Fisher syndrome (MFS) with syndrome of inap-
propriate secretion of antidiuretic hormone (SIADH). She developed diplopia and unsteady 
gait a week after an upper respiratory infection. Neurologic examination revealed ophthal-
moplegia, ataxia, symmetrical weakness, numbness, and areflexia. She underwent intrave-
nous immunoglobulin therapy. Her serum sodium concentration decreased to 119 mEq/L on 
day 12. She had low plasma osmolarity (254 mosm/kg), high urine osmolarity (457 mosm/kg), 
and high urine sodium level (73 mEq/L), while the blood level of antidiuretic hormone was 
normal. Anti-GD1b immunoglobulin G (IgG), -GQ1b IgG, -GT1a IgG, and -Gal-C IgM antibod-
ies were positive. We diagnosed her with MFS overlapping with SIADH. Four weeks after onset, 
her symptoms recovered. The elevation of anti-GD1b, -GQ1b, and -GT1a antibodies that rec-
ognize disialosyl residue may be pathologically related to SIADH.
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Introduction

Miller-Fisher syndrome (MFS) is characterized by the acute onset of external ophthal-
moplegia, ataxia of cerebellar type, and the loss of tendon reflexes [1]. It is considered a 
variant of Guillain-Barré syndrome (GBS). GBS is associated with the syndrome of inappro-
priate secretion of antidiuretic hormone (SIADH) [2–6]; however, the association between 
MFS and SIADH has not been fully studied. We herein present a case of MFS with SIADH.
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Case Report

A 77-year-old woman developed muscle weakness in both upper and lower limbs (day 1) 
a week after an upper respiratory infection. She felt numbness in both upper limbs and pain in 
both upper and lower limbs on day 5. She was admitted to our hospital due to unsteady gait on 
day 8. She had diabetes mellitus type 2 and hypertension. She had no familial history of neuro-
logical disorders. General physical examination was normal. Neurological examination revealed 
ophthalmoplegia and muscle weakness of grade 3/5 affecting both proximal upper and lower 
limbs and grade 4/5 affecting both distal upper and lower limbs. All deep tendon reflexes were 
absent. Babinski and Chaddock signs were negative. Her gait was ataxic. Mann’s test was 
positive, and tandem walking was impossible. She had numbness in both distal fingers. Her 
autoimmune system was intact. Findings from routine serum studies revealed an elevation of 
blood glucose level of 196 mg/dL and hemoglobin A1c of 7.7%. Cerebrospinal fluid analysis 
showed a cell count of 3/mL (100% mononuclear cells), an increased protein concentration of 
91 mg/dL, glucose level of 120 mg/dL, and immunoglobulin G (IgG) and albumin ratios of 0.57 
(normal range <0.7). Antinuclear antibody and antineutrophilic cytoplasmic antibody were 
negative, and antiviral antibodies showed an existing pattern of infection. Magnetic resonance 
imaging of the brain and cervical spine showed both were intact. Nerve conduction studies 
showed low amplitude in median, ulnar, tibial, and peroneal nerves consistent with a mixed 
sensorimotor polyneuropathy. We diagnosed as MFS and started intravenous immunoglobulin 
(IVIg) therapy from day 9 to 13. The serum sodium concentration decreased from 131 to 119 
mEq/L on day 12. Serum osmolality and urine osmolality were 254 and 457 mosm/kg H2O, 
respectively. Urine sodium concentration was 73 mEq/L. Antidiuretic hormone was 1.8 pg/mL 
(normal range <2.8 pg/mL). Creatinine was 0.39 mg/dL. Morning fasting cortisol was 18.4 μg/
dL. She was diagnosed as SIADH and treated with intravenous 0.9% NaCl and fluid restriction. 
Her serum sodium concentration was 137 mEq/L on day 27. Anti-ganglioside antibody assays 
were performed on serum obtained on day 8. Anti-GD1b IgG (+++), -GQ1b IgG (+++), -GT1a IgG 
(+++), and -Gal-C IgM (+) antibodies were positive. She was able to walk after rehabilitation and 
was discharged on day 38 (Fig. 1).

Discussion

We report a case of MFS with SIADH. An association of SIADH with GBS has been docu-
mented in the previous reports [2–6]; however, MFS with SIADH is extremely rare [7, 8]. 
SIADH is a widely recognized complication of several central nervous system disorders such 
as meningitis, brain tumors, head injuries, stroke, and encephalitis [2–6]. Although the mech-
anism of SIADH in patients with GBS is unknown, it has been speculated that the plasma 
concentration of ADH secondary rose due to a disturbance of the peripheral volume receptors 
[3, 4], and renal tubular sensitivity for ADH increased [5, 6].

Pseudohyponatremia has been reported in patients with GBS treated with IVIg [9]. Intra-
venous infusion of immune globulin increased the protein-containing nonaqueous phase of 
plasma, with a consequent relative decrease in plasma water volume. Since sodium was 
present only in the aqueous phase, each unit volume of plasma measured had less sodium-
containing water, and this was interpreted as hyponatremia [9]. True hyponatremia was also 
seen due to movement of intracellular water to the extracellular compartment caused by the 
sucrose in the IVIg solution [9]. Thus, we diagnosed SIADH in our patient based on the elevated 
urine osmoles in the setting of decreased serum osmoles.

There were elevations of the anti-gangliosides anti-GD1b, -GQ1b, and -GT1a in the IgG 
subclass that recognizes disialosyl residue in our patient, although anti-Gal-C IgM antibody 
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did not recognize disialosyl residue. After treatment of melanomas with anti-GD2 monoclonal 
antibody (MAb) that recognized disialosyl residue, some patients developed sensorimotor 
demyelinating polyneuropathy with SIADH. Anti-GD2 monoclonal antibody reacted with the 
myelin sheaths in the peripheral nerves as well as with the pituicyte cytoplasm in the posterior 
lobe of the pituitary gland [10, 11]. Iorio et al. [12] reported a patient who developed SIADH 
during the first relapse chronic ataxic neuropathy with ophthalmoplegia, IgM paraprotein, 
cold agglutinins, and disialosyl antibodies. The dysregulation of osmolarity receptors may be 
consequent to binding of some anti-disialosyl antibodies to specific hypothalamic epitopes 
[12]. The elevation of anti-GD1b, -GQ1b, and -GT1a antibodies may be pathologically related 
to SIADH. Further studies are needed to clarify this issue.
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Fig. 1. Clinical course of the patient. IVIg, intravenous immunoglobulin therapy.
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