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【 CASE REPORT 】

Unilateral Oculomotor Nerve Palsy Following
Campylobacter Infection: A Mild Form of

Miller Fisher Syndrome without Ataxia

Tatsuya Ueno 1, Tomoya Kon 1, Ai-ichiro Kurihara 2 and Masahiko Tomiyama 1

Abstract:
Unilateral oculomotor nerve palsy can result from various neurological disorders. We herein report the case

of a 68-year-old man with complete unilateral oculomotor nerve palsy following campylobacter infection.

Based on the antecedent infection and the patient’s decreased tendon reflexes, incomplete Miller Fisher syn-

drome (MFS) without ataxia was suspected. His serum tested positive for anti-GQ1b antibodies. He recovered

over a period of 87 days without immunotherapy. We conclude that incomplete MFS following campylobac-

ter infection can cause unilateral oculomotor nerve palsy without ataxia. Mild MFS should be considered in

patients presenting with unilateral isolated ophthalmoplegia and decreased tendon reflexes.
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Introduction

Miller Fisher syndrome (MFS) is characterized clinically

by external ophthalmoplegia, ataxia, and loss of the deep

tendon reflexes (DTRs). Laboratory tests reveal the presence

of immunoglobulin G (IgG) antibodies to GQ1b ganglio-

sides, which exist in the paranodal regions of the extrame-

dullary portion of human oculomotor, trochlear, and ab-

ducens nerves, and muscle spindles (1-3). Anti-GQ1b anti-

bodies are also found in Bickerstaff brainstem encephalitis,

and acute ophthalmoplegia without ataxia (AO), which

are collectively referred to as “anti-GQ1b antibody syn-

drome” (3-5). Although AO usually causes bilateral external

ophthalmoplegia (3, 6), complete unilateral oculomotor

nerve palsy due to anti-GQ1b antibody syndrome is an ex-

tremely rare and noteworthy symptom (4, 7). Upper respira-

tory infection has been identified as a preceding infec-

tion (4, 7); however, no cases of complete unilateral ocu-

lomotor nerve palsy due to MFS following campylobacter

infection have been reported (4, 7). We herein report a case

of a mild form of MFS with complete unilateral oculomotor

nerve palsy without ataxia following gastroenteritis due to

campylobacter infection. The patient tested positive for anti-

GQ1b antibodies and recovered without immunotherapy.

The patient provided his written informed consent for the

publication of this report.

Case Report

A 68-year-old man visited our hospital after having

woken with diplopia three days previously. There had been

no change in the diplopia over that time. Eight days prior to

his visit, he experienced symptoms that were consistent with

gastroenteritis (fever, diarrhea, and abdominal pain). His

medical history included tongue cancer and cervical cord in-

jury. He had no significant past ocular disease history. His

medications included oral mecobalamin.

His vital signs were unremarkable. He had no disturbance

of consciousness. A neurological examination revealed ptosis

on the right side, and exotropia of the right eye (Figure A).

The patient’s right eye movement showed restricted adduc-

tion and vertical gaze, suggesting oculomotor nerve palsy

(Figure A). Convergence was impossible. His bilateral pupil
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Figure.　The eye movement in the present case. At three days after the onset of symptoms, a neuro-
logical examination revealed mild right ptosis and the restriction of adduction and vertical gaze of the 
right eye, indicating right oculomotor nerve palsy (A). The right oculomotor nerve palsy disappeared 
on day 87 after the onset of symptoms (B).

A

B

sizes were consistent, and his bilateral pupillary light reflex

was prompt. He had no other cranial nerve disturbance. The

DTRs of his bilateral biceps, triceps, and brachioradial mus-

cles were slightly decreased. His bilateral plantar responses

were flexor. His superficial sense, joint position sense, and

vibration sense were normal. His tandem stance and gait

were also normal. Weakness of the limbs, oropharynx, or

face was not observed. Finger-to-nose and heel-to-knee tests

showed no dysmetria or decomposition. As he had right

oculomotor nerve palsy, and slightly decreased DTRs with-

out ataxia after gastroenteritis, we initially considered his ill-

ness to be a mild form of MFS without ataxia, cerebrovas-

cular disease, diabetes mellitus, or myasthenia gravis. Based

on the onset of symptoms on waking and the pupil-sparing

oculomotor nerve palsy, we considered the possibility of

cerebrovascular disease or diabetes mellitus. To exclude

these diagnoses, we performed brain magnetic resonance im-

aging and a blood analysis to determine his blood glucose

and hemoglobin A1c levels, but found no abnormalities. No

aneurysms were detected by brain magnetic resonance angi-

ography. We then performed other laboratory and electro-

physiological studies to differentially diagnose unilateral

oculomotor nerve palsy, which was indicated by the antece-

dent infection and his decreased DTRs. These studies

showed that his vitamin B1 and angiotensin-converting en-

zyme levels, and thyroid function were all normal. The pa-

tient was negative for anti-acetylcholine receptor antibodies,

myeloperoxidase antineutrophil cytoplasmic antibodies, anti-

proteinase 3 antineutrophil cytoplasmic antibodies, and anti-

SS-A/Ro and anti-SS-B/La antibodies. A stool culture re-

vealed campylobacter infection. A cerebrospinal fluid analy-

sis revealed no albuminocytologic dissociation (2 cells/μL;

total protein of 32 mg/100 mL) and a normal IgG index

(0.4). Motor and sensory nerve conduction studies showed

no abnormalities. Enzyme-linked immunosorbent assays

(ELISAs) showed no IgG or IgM antibodies to the gan-

gliosides GM1, GM2, GM3, GD1a, GD1b, GD3, GT1b, or

galactocerebroside, but intense positivity for anti-GQ1b and

anti-GT1a antibodies (mean optical density: 0.796 and

0.766, respectively). Based on his clinical presentation, and

the results of the neurological examination and laboratory

findings, we diagnosed the patient with unilateral oculomo-

tor nerve palsy due to a mild form of MFS without ataxia.

We selected conservative treatment because his illness was

mild and because a good natural recovery was expected

even without immunotherapy (3, 8). On day 33 after the on-

set of symptoms (during the follow-up period), the DTRs of

the upper extremities improved. The patient’s right eye

movement symptoms began to improve on day 37, and dis-

appeared on day 44; however, slight ptosis persisted. The

patient’s right oculomotor nerve palsy completely recovered

by day 87 (Figure B). It seemed that there was no restriction

of left eye movement at the initial assessment. However,

based on the findings after the patient’s recovery, there

might have been limited abduction of the left eye at the time

of the initial assessment (Figure B).

Discussion

We presented a case of unilateral oculomotor nerve palsy
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due to a mild form of MFS without ataxia following campy-

lobacter infection. This case demonstrates three important

points: (1) a mild form of MFS without ataxia following

campylobacter infection can cause unilateral oculomotor

nerve palsy without ataxia; (2) the detection of decreased

DTRs is useful for the differential diagnosis of ophthalmo-

plegia, even if it is unilateral at the onset of symptoms; and

(3) unilateral oculomotor nerve palsy due to mild MFS

without ataxia may have a good prognosis even without im-

munotherapy.

Previous reports have described that anti-GQ1b antibodies

cause unilateral external ophthalmoplegia (Table) (4, 6, 7, 9-

12). Complete isolated oculomotor nerve palsy can develop

after an upper respiratory infection (Table) (4, 7). In our

case, unilateral isolated oculomotor nerve palsy associated

with anti-GQ1b antibodies developed after gastroenteritis,

which had been caused by campylobacter infection. Campy-
lobacter jejuni is the most important predisposing fac-

tor (13). Strains of C. jejuni produce GD1c- or GT1a-like

lipo-oligosaccharides. Campylobacter infection generates

IgG anti-GQ1b antibodies in patients with certain immuno-

genetic backgrounds (3). Anti-GQ1b antibodies bind the

paranodal regions of the extramedullary portion of the hu-

man oculomotor, trochlear, and abducens nerves, and muscle

spindles (1-3). As a result, anti-GQ1b antibodies cause ex-

ternal ophthalmoplegia and hyporeflexia/areflexia (1, 3, 5).

However, the reason for unilateral oculomotor nerve involve-

ment is unknown (4, 7). In the present case, the patient

might have had a mild form of MFS without ataxia, as his

symptoms improved without immunotherapy.

Although most patients with unilateral external ophthal-

moplegia are <50 years of age, the present patient was 68

years of age (Table) (4, 6, 7, 9-12). The median age at the

onset of MFS is 44 years (14). This difference in the age at

the onset of the disease may have affected the differential

diagnosis. In the present case, we considered cerebrovascu-

lar disease and diabetes mellitus due to the unilateral ocu-

lomotor nerve palsy occurring at an older age and because

the patient first noticed the symptoms on waking. Further-

more, the patient recovered over a period of 87 days without

immunotherapy. If we had not examined the anti-GQ1b anti-

body status due to the older age-of-onset, we might have

overlooked the correct diagnosis and misdiagnosed the pa-

tient with idiopathic unilateral oculomotor nerve palsy. De-

creased DTRs may be a clinical clue that suggesting mild

MFS without ataxia. Decreased DTRs are occasionally ob-

served in patients with unilateral ophthalmoplegia resulting

from anti-GQ1b antibody syndrome (Table) (4, 6, 7, 9-12).

In our case, the DTRs were decreased in the initial neuro-

logical examination, and recovered during the follow-up pe-

riod. Thus, a mild form of MFS without ataxia should be

considered in patients presenting with unilateral isolated

ophthalmoplegia and decreased DTRs, even in patients of

older age.

The treatment for MFS remains controversial because

some forms are self-limiting and because patients show

spontaneous recovery (3, 15). Intravenous immunoglobulin

slightly accelerates the improvement of ophthalmoplegia and

ataxia (3, 8), but does not change the recovery period. Fur-

thermore, plasmapheresis does not facilitate the improve-

ment of ophthalmoplegia and ataxia (16). Thus, based on

the severity of the patient’s disease, we decided to apply

conservative therapy. Without treatment, the median period
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for the recovery of ophthalmoplegia is 88 days (3, 15). In

this case, although slight ptosis persisted, the patient’s ocu-

lomotor nerve palsy disappeared by day 87.

In conclusion, a mild form of MFS without ataxia follow-

ing campylobacter infection can cause unilateral oculomotor

nerve palsy without ataxia. Mild MFS without ataxia must

be considered in patients presenting with unilateral isolated

ophthalmoplegia and decreased DTRs. Immunotherapy for

mild MFS should be considered depending on the severity

of the symptoms.
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