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【 CASE REPORT 】
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Abstract:
We herein report a patient with Miller Fisher syndrome mimicking Tolosa-Hunt syndrome. A 47-year-old

man presented with right orbital pain and diplopia. On a neurological examination, he had right oculomotor

nerve palsy and diminished deep tendon reflexes. Brain magnetic resonance imaging failed to show any pa-

renchymal lesions; however, the bilateral oculomotor nerves were gadolinium-enhanced. The presence of a

triad of orbital pain, ipsilateral oculomotor nerve palsy, and a rapid response to steroid therapy met the diag-

nostic criteria for Tolosa-Hunt syndrome. After discharge, antibodies against GQ1b and GT1a were reported

to be positive only with phosphatidic acid. The present case was ultimately diagnosed as an incomplete phe-

notype of Miller Fisher syndrome.
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Introduction

Miller Fisher syndrome (MFS) is characterized by a triad

of ataxia, ophthalmoparesis, and areflexia and recognized as

a variant of Guillain-Barré syndrome (GBS) (1), with anti-

ganglioside antibodies playing a major role in its pathogene-

sis (2). Tolosa-Hunt syndrome (THS) is characterized by or-

bital pain accompanied by diplopia, with a granulomatous

inflammatory process pathophysiologically involved (3, 4).

We herein report a case of MFS presenting with unilateral

ophthalmoparesis and orbital pain resembling the clinical

features of THS. An assay of antiganglioside antibodies with

a mixture of phosphatidic acid was useful for the detection

of antiganglioside antibodies, resulting in the ultimate diag-

nosis of MFS.

Case Report

A 47-year-old man was admitted to our hospital because

of diplopia and pulsating headache. The patient had been

well until two weeks before the admission, when he had a

fever for several days. Ten days prior to the admission, he

became aware of a tingling sensation in his right first and

second fingers. He had been bitten on the left leg by an un-

identified insect at the same time. He was evaluated at an-

other clinic, where carpal tunnel syndrome was suspected.

Three days prior to the admission, he developed diplopia

and right orbital pain accompanied by bilateral throbbing

headache.

On an examination, his body temperature was 36.5℃; his

other vital signs were normal. Erythema was noted on the

left thigh. On a neurological examination, ptosis and restric-

tion of the ocular movement only in the right eye were

noted. The ocular movement was restricted in abduction,

elevation, and depression; the abduction was mostly re-

stricted (Fig. 1). No anisocoria was noted, and the light re-

flex was prompt in both eyes. Other cranial nerves were in-

tact. Weakness of the extremities was not noted, although

the deep tendon reflexes were diminished in the upper ex-

tremities and absent in the lower extremities. The other find-

ings of the neurological examination were normal.

The findings of a complete blood count and metabolic

panel were normal. Tests for acetylcholine receptor antibody,
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Figure　1.　Hess charts plotted on admission (a) and two 
months later (b). The Hess chart on admission showed under-
activity of the right medial rectus, superior rectus, and inferior 
rectus muscles, compatible with the right oculomotor nerve 
palsy (a). Two months later, the right oculomotor nerve palsy 
was improved (b). S: superior, L: lateral, M: medial, I: inferi-
or, R: right

HIV antibody, myeloperoxidase anti-neutrophil cytoplasmic

antibody, and antinuclear antibody were all negative. The se-

rum levels of vitamin B1 and B12, hemoglobin A1c, and

angiotensin-converting enzyme were normal. The thyroid

function was normal. A lumbar puncture was performed.

There was no pleocytosis; however, the protein content and

IgG index were increased to 67 mg/dL and 0.67, respec-

tively. Nerve conduction studies as well as the F-wave re-

sponse were all normal. Brain magnetic resonance imaging

(MRI) showed normal findings except for the enhancement

of both oculomotor nerves by gadolinium-enhanced T1-

weighted image (Fig. 2). The enhancement was more appar-

ent in the right oculomotor nerve than in the left one

(Fig. 2). Enhanced lumbar MRI showed no enhancement of

the cauda equina. A biopsy of the erythema on the left leg

was performed under suspicion of Lyme disease; the find-

ings were negative.

A combination of unilateral oculomotor nerve palsy and

ipsilateral orbital pain made THS the most likely diagnosis.

While the decreased tendon reflex and disturbed extraocular

movement suggested MFS, the laterality of oculomotor

nerve involvement and accompanying throbbing headache

were not consistent with the typical clinical features of

MFS. A tentative diagnosis of THS was established, and

prednisolone (PSL) at 40 mg/day was started. The orbital

pain and ptosis were markedly improved within 48 hours af-

ter the administration of PSL. This prompt response to corti-

costeroid as well as the orbital pain and deficit in the third

nerve met the international headache society criteria for

THS. He was discharged with a daily intake of 30 mg of

PSL, which was tapered over 2 months. Over this two-

month period, no change in the deep tendon reflexes was

noted, with reflexes still diminished in the upper extremities

and absent in the lower extremities. After his discharge, the

results of antiganglioside antibodies were obtained: antibod-

ies against GQ1b and GT1a were positive only with phos-

phatidic acid (PA). His ophthalmoplegia fully recovered by

two months later (Fig. 1). The patient was ultimately diag-

nosed with MFS.

Discussion

MFS is a syndrome classically characterized by a triad of

ophthalmoplegia, areflexia, and ataxia (1). Diverse clinical

features are known to occur in patients with MFS (2, 5, 6);

however, the clinical features of unilateral ophthalmoplegia

and its rapid response to corticosteroid are not typical of

classical MFS. In the present case, rapid improvements in

the right orbital pain as well as ptosis of the right side were

obtained by corticosteroid administration.

The pathophysiological mechanisms underlying MFS have

yet to be precisely elucidated; however, complement activa-

tion is considered to play a major role in developing anti-

ganglioside antibody-meditated neuropathy (7). Willison et

al. advocated the complement-mediated distal motor nerve

and motor nerve terminal injury in association with anti-GQ

1b, anti-DG1a, and anti-GM1 ganglioside antibodies (7).

This model of anti-GQ1b and pore-forming membrane at-

tack complex-mediated injury depends on an exogenous

source of complements (7). Steroid reduces the production

of and deactivates complements (8). As the turnover dura-

tion of compliments is as short as half a day (8), the rapid

improvement of oculomotor nerve injury noted in this case

can be attributed to the effects of corticosteroid. To our

knowledge, there have been four reported cases of MFS in

which steroid was effective (9-11). All four cases were re-

ported to be recurrent MFS. Steroid treatment was per-

formed in their second attack in all four cases, and a rapid

response to steroids was observed within a few days (9-11).

This suggests that there may be a small subset of patients in

whom steroids are effective.

In the present case, antibody against GQ1b was detected

only with PA. Kusunoki et al. reported that the binding ac-

tivity of anti-GM1 immunoglobulin G antibody was in-

creased when the wells of a plate were coated with gan-

glioside and PA by enzyme-linked immunosorbent as-

say (12). This greater binding activity was considered to be

derived from a possible conformational epitope formed by

ganglioside and PA and/or a more effective way of GM1

presentation with PA (12).
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Figure　2.　Gadolinium-enhanced T1-weighted magnetic resonance imaging: axial (a), coronal (b), 
and sagittal (c, d) views. The right oculomotor nerve was enhanced clearly in axial (a: arrow), coronal 
(b: arrow), and sagittal (c: arrow) views. The enhancement of the left oculomotor nerve was noted in 
axial (a: dotted arrow) and sagittal (d: dotted arrow) views. R: right, V: ventral

The neuroradiological findings in patients with THS in-

clude mass lesions in or dilatation of the cavernous si-

nus (13). In the present case, MRI showed the enhancement

of both oculomotor nerves, although only the right oculomo-

tor nerve was clinically affected. The enhancement was ob-

served proximal as well as distal to the cavernous sinus and

was more apparent in the right oculomotor nerve than in the

left one. Although the number of reported cases is small, the

abnormal gadolinium enhancement of cranial nerves on MRI

has been reported in patients with MFS (14-18). Most of the

reported enhanced cranial nerves were symptomatic; how-

ever, one study reported the enhancement of clinically silent

cranial nerves in patients with MFS. Recently, Malhotra et

al. reviewed 17 pediatric patients with MFS and reported

that the gadolinium enhancement of clinically silent optic

nerves was noted in 3 patients (18). This suggests that the

MRI findings do not always correlate with the clinical mani-

festations of cranial nerve involvement in MFS cases (18).

Alternatively, steroid treatment may have prevented the left

oculomotor nerve from becoming clinically affected.

The present case developed retro-orbital pain and throb-

bing headache in association with right oculomotor nerve

palsy. Headache is not a commonly reported symptom in pa-

tients with MFS. However, two of three patients in Fisher’s

original report were reported to have headache (1). The

pathogenesis of headache in patients with MFS has yet to be

elucidated; however, possible explanations include the ef-

fects of increased cerebrospinal fluid protein and the activa-

tion of the trigeminovascular pain pathway elicited by the

demyelination of cranial nerves. Friedman et al. reported a

35-year-old man with MFS, who had headache at the on-

set (19). They suggested that the headache was attributable

in part to antibodies against either GD3 or GQ1b.

In conclusion, we herein report a case of MFS mimicking

THS. For patients with ipsilateral oculomotor nerve with or-

bital pain in whom THS is suspected, an assay of antigan-

glioside antibodies should be considered.
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