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Acute Unilateral Isolated Oculomotor Nerve Palsy
in an Adult Patient with Influenza A
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Abstract:

An otherwise healthy 44-year-old woman exhibited isolated unilateral oculomotor nerve palsy accompanied
by an influenza A infection. An intra-orbital MRI scan revealed that her right third intracranial nerve was en-
larged and enhanced. She recovered completely during the first month after treatment with oseltamivir phos-
phate. Although intracranial nerve disorders that result from influenza infections are most frequently reported
in children, it is noteworthy that influenza can also cause focal intracranial nerve inflammation with ophthal-
moparesis in adults. These disorders can be diagnosed using intra-orbital MRI scans with appropriate se-

quences and through immunological assays to detect the presence of antiganglioside antibodies.
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Introduction

Influenza infections can cause several neurological com-
plications, including polyneuritis, meningitis, encephalomye-
litis, encephalopathy, and Guillain-Barré  syndrome
(GBS) (1). We describe a rare adult case of influenza A vi-
rus infection and acute unilateral isolated oculomotor (third)
nerve palsy. In this case, the diagnosis was made based on
the intra-orbital magnetic resonance imaging (MRI) findings
and the presence of antiganglioside antibodies.

Case Report

A 44-year-old Japanese woman presented with high fever
(39.0°C) and cough. Her previous doctor diagnosed her with
influenza A virus (H3N2) infection via a rapid test per-
formed on a pharynx liquid sample. Her symptoms immedi-
ately improved after treatment with oseltamivir phosphate
(150 mg). Five days after the onset of influenza symptoms,
the patient presented with sudden-onset diplopia when look-

ing towards the right, as well as palpebral ptosis. She had
no history of diabetes, glucose intolerance, arterial hyperten-
sion, hypercholesterolemia, systemic vasculitis, smoking,
obesity, or other risk factors for ischemic oculomotor nerve
palsy. The patient had not been vaccinated against influenza
in that season. In addition, the patient had no personal or
family history of any neurological disorder. A general physi-
cal examination revealed no abnormalities. Her blood pres-
sure was 122/64 mmHg. A neurological examination re-
vealed mild oculomotor palsy on the right side. The pupils
on both sides were normal and responded promptly to light,
which suggested external ophthalmoplegia with pupillary
sparing. All other cranial nerves were intact. There were no
symptoms of limb weakness, ataxia, or sensory disturbance.
Her deep tendon reflexes were all normal, and her plantar
responses were flexor. Laboratory screens detected an in-
crease in segmented neutrophils (8,400/uL, 80.0% of total
white blood cell count) and a slight increase in the C-
reactive protein level (1.14 mg/dL). An examination of the
cerebrospinal fluid (CSF) on day 5 revealed a mononuclear
cell count of 1/mm’, a CSF protein level of 26 mg/dL, and a
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<A>

Figure 1.

<B>

Coronal intra-orbital magnetic resonance imaging on day 5 after the onset of influenza

symptoms revealed the significant enlargement and the enhancement of the right oculomotor nerve
on (A) fat-suppressed T2-weighted images (arrow) and (B) fat-suppressed T1-weighted images with

gadolinium enhancement (arrow). R: right, L: left

glucose level of 61 mg/dL, with a plasma glucose level of
87 mg/dL; these values were all within the normal ranges.
An intra-orbital MRI scan of the coronal plane (1.5T Signa
HDxt, GE Healthcare, Waukeshau, USA) on day 5 revealed
the significant enlargement and enhancement of the right
oculomotor nerve on fat-suppressed T2-weighted images
(Fig.
weighted images (Fig. 1B). Magnetic resonance angiography
did not reveal any abnormalities in the orbits or brain. The
levels of antiganglioside immunoglobulin M (IgM) and im-
munoglobulin G (IgG) antibodies in the patient’s serum on
day 10 were measured by a semi-quantitative enzyme-linked
immunosorbent assay (-, +, ++, +++, ++++). [gM antibodies
against N-acetylgalactosaminyl-GD1la (GalNAc-GD1a),
GMI1, and GM2 were detected (IgM GalNAc-GDla: ++,
IgM GML1: +, IgM GM2: +). However, no IgG and IgM an-
tibodies against GM1b, GDl1a, GDI1b, GTla, or GQ1b were
detected. No indicators of autoimmune disease, including se-

1A) and fat-suppressed gadolinium-enhanced T1-

rum anti-acetylcholine receptor and IgG4 antibodies, myelin
basic protein, and oligoclonal IgG bands in the CSF, were
observed. Cultures of the patient’s blood and cerebrospinal
fluid were negative. Electromyography and nerve conductiv-
ity measurements of upper and lower limbs on both sides
revealed no abnormalities. Intracranial MRI scans showed
no abnormalities apart from the enlarged right oculomotor
nerve. Thus, a diagnosis of influenza A infection and acute
ophthalmoparesis was made. The patient’s ocular symptoms
gradually improved and complete recovery was observed af-
ter one month, without the administration of intravenous im-
munoglobulin, corticosteroids, or other immunosuppressive
medication. Two years later, the patient was still free of neu-
rological symptoms. A follow-up MRI scan showed slight
persistent enhancement of the right oculomotor nerve on fat-
suppressed T2-weighted images. Significant enhancement
was not observed in any other region on gadolinium-
enhanced T1-weighted images (Fig. 2). Additionally, IgM

antibodies against GaINAc-GD1a, GM1, and GM2 were still
present (IgM GalNAc-GDla: ++, IgM GM1: +, IgM GM2:
+) at the time of a follow-up MRI scan.

Discussion

We herein describe the case of a patient with an influenza
A virus infection and acute unilateral oculomotor nerve
palsy that was detected based on MRI findings and the pres-
ence of antiganglioside antibodies. Unilateral oculomotor
nerve palsy can be caused by several disorders, including
cerebral aneurysms, vascular disorders, tumors, or diabetes
mellitus. However, no clinical, laboratory, or imaging exami-
nations showed any indications of an underlying structural
cause of the oculomotor nerve injury, indicating that influ-
enza infection might have caused the transient oculomotor
nerve palsy in this case.

Intracranial nerve disorders caused by influenza infection,
including oculomotor nerve and abducens (sixth) nerve pal-
sies, are most frequently reported in children (2-5). Ocu-
lomotor nerve palsy after influenza infection or vaccination
is rare in adults, and only a few cases have been re-
ported (6, 7). These studies revealed no specific differences
in the clinical characteristics of children and adults. How-
ever, the reported subjects in these studies did not all un-
dergo MRI. In these cases, an underlying mechanism related
to post-infectious GBS was suspected. Influenza infection or
vaccination may directly damage the myelin sheaths and
surrounding axons due to complications such as GBS (8),
acute disseminated encephalomyelitis (9), transverse myeli-
tis (10), and optic neuritis (11). This hypothesis suggests
that oculomotor nerve palsy could be triggered by the same
mechanism.

In the present case, the intra-orbital MRI scan (coronal
plane) at the acute stage revealed significantly enlarged and
enhanced signals in the right oculomotor nerve on fat-
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<A>

Figure 2. Coronal intra-orbital magnetic resonance imaging two years later revealed slight en-

hancement of the right oculomotor nerve on (A) fat-suppressed T2-weighted images (arrow), but (B)

no abnormalities on fat-suppressed T1-weighted images with gadolinium enhancement (arrow). R:

right, L: left

suppressed T2-weighted and gadolinium-enhanced images.
The physical examination revealed that the patient’s right
eye had external ophthalmoplegia with pupillary sparing.
Some of the major causes of isolated third nerve palsy in-
clude aneurysms of the posterior communicating artery, mi-
crovascular  ischemia, neoplasm, inflammation,
trauma (12). Microvascular ischemia, which is often associ-
ated with diabetes mellitus and hypertension, is believed to
be the most common cause of isolated pupil-sparing third
nerve palsies. However, compression by aneurysms or tu-
mors can also lead to pupil-sparing oculomotor nerve
palsy (13). Neuroimaging, such as brain and intra-orbital
MRI, is recommended for patients with such presentations.
This patient’s recovery from the observed symptoms cor-
roborated the hypothesis of focal demyelination, and this
was supported by the MRI findings. Furthermore, this case
suggested that the pathological processes involved, including
ophthalmoparesis, were caused by influenza A infection, and
resulted from a post-infection immune-mediated mechanism
that is believed to be associated with the pathogenesis of
GBS and ophthalmoparesis involving anti-GQI1b antibod-
ies (14).

To the best of our knowledge, this is the first report of an
adult patient with isolated unilateral oculomotor nerve palsy
ophthalmoparesis that was detected based on intra-orbital
MRI scans and the presence of antiganglioside antibodies,
such as IgM antibodies against GalNAc-GDla, GM1, and
GM2. There are reported associations between antigan-
glioside antibody subtypes and clinical neurological mani-
festations, such as GM1 and multifocal motor neuropa-
thy (15), GM2 and peripheral facial paralysis (16), and
GalNAc-GDla and acute motor axonal neuropathy (17). In
particular, IgM antibodies against GM2 are associated with
the post-infection phase of cytomegalovirus (CMV) infec-
tions (18). Unfortunately, despite the possibility that this pa-
tient had a mixed infection with influenza A virus and

and

CMYV, we were not able to assess her CMV infection status.
However, the patient displayed no peripheral facial paralysis.
Additionally, with the exception of peripheral facial paraly-
sis, neurological disorders caused by CMV infection are
usually associated with a history of acquired immune defi-
ciency syndrome (AIDS) (19). These findings collectively
suggest that influenza A infection might cause immune-
mediated disorders via antiganglioside antibodies, and that
as a consequence it may have caused unilateral oculomotor
nerve palsy in this case.

Although neural disorders arising after influenza infection,
including encephalitis and encephalopathy, are most fre-
quently reported in children, it is important to note that in-
fluenza virus infections can also cause focal neurological
signs, such as ophthalmoparesis, in adults. Several tech-
niques are available for characterizing these disorders. First,
laboratory screens can be performed to test for the presence
of antiganglioside antibodies. Second, intra-orbital MRI
scans with adequate sequences, such as fat suppression se-
quences, are more suitable for detecting the presence of
these disorders than conventional MRI scans (20, 21).

It remains unclear why focal neurological deficits may
arise following influenza infections in the presence of anti-
ganglioside antibodies, and discrepancies still exist between
our patient’s symptomatic improvement and the persistence
of MRI abnormalities and antiganglioside antibody positiv-
ity. Furthermore, due to the slight abnormality in the right
oculomotor nerve in the follow-up examination, other patho-
logical mechanisms such as vasculitis via direct virus inva-
sion (22, 23), tumors like orbital schwannoma, or other de-
myelinating diseases cannot be excluded (24). In addition,
spontaneous remission was observed without the use of im-
munosuppressive therapy with immunoglobulins and corti-
costeroids, which is considered to be an appropriate treat-
ment for inflammatory neuropathy and related diseases (25).
Further investigations are required to determine the appro-
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priate treatment strategy for cases such as the one described
in the present report.
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