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Abstract

Isolated bilateral internal ophthalmoplegia is a rare and problematic condition affecting
activities of daily living. Herein, we describe the cases of 2 patients with postinfectious
isolated bilateral internal ophthalmoplegia, i.e., mydriasis without external ophthalmoplegia.
One patient demonstrated no other neurological symptom, while the other patient showed
mild gait ataxia. Magnetic resonance imaging revealed no abnormal findings in the brain or
brainstem. Light-near dissociation of the pupils was not recognized in either patient, and
supersensitivity to dilute pilocarpine was observed in 1 of the 2 patients. An increased titer of
the anti-GQ1b IgG antibody was noted in 1 patient. A review of the literature revealed five
similar cases; the symptomatic characteristics, ratio of positive anti-GQ1b IgG antibody, and
effective treatment are discussed. © 2014 S. Karger AG, Basel

Introduction

Acute bilateral isolated internal ophthalmoplegia, i.e., mydriasis without external oph-
thalmoplegia, is a rare manifestation. Postinfectious internal ophthalmoplegia can be
associated with botulism, syphilis, Fisher syndrome (FS), Bickerstaff brainstem encephalitis
(BBE), and Guillain-Barré syndrome (GBS); it is usually associated with external ophthal-
moplegia and other neurological symptoms. Only a few cases of isolated internal ophthal-
moplegia have been reported, and all the tested cases have been shown to be associated with
the anti-GQ1b IgG antibody [1-5]. Herein, we describe the cases of 2 patients with postinfec-
tious isolated bilateral internal ophthalmoplegia and review the previously reported cases.
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Case Reports

Patient 1

A 28-year-old man experienced upper respiratory symptoms and presented with pho-
tophobia 5 days later. Examination on day 4 of photophobia onset revealed that he was
afebrile and fully alert. He had no eye pain. His distance visual acuity, intraocular pressure,
and funduscopic findings were normal. His near visual acuity was not tested. His pupils were
isocoric but remarkably mydriatic and 6.5 mm in diameter under the normal light of the
room. There was no limitation to ocular movement, including accommodation. Light and
accommodation reflexes were absent. There was no evidence of facial or oropharyngeal
palsy. There was no limb weakness or ataxia, but the patient’s deep tendon reflexes were
decreased in the upper extremities and absent in the lower extremities. His plantar
responses were flexor. His sensations of touch, pain, and vibration were normal. Instillation
of 0.1% pilocarpine on the right side caused minimal pupillary constriction, whereas
instillation of 2% pilocarpine caused pupillary constriction to 3.0 mm. His pupillary
response to epinephrine was not tested. Routine hematological examinations were
unremarkable. The serum IgG anti-GQ1b antibody titer was increased to 7.5 (normal: <1.0),
while the serum IgG anti-GM1 antibody titers were not increased. Screening for autoantibod-
ies, antinuclear antibodies, anti SS-A, and anti SS-B was negative. The cerebrospinal fluid
showed 23 mg/dl of protein (normal: 10-40 mg/dl), and the white cell count was normal.
Brain magnetic resonance imaging (MRI) showed no abnormalities. The patient was treated
with a 3-day course of intravenous methylprednisolone, which was followed by oral
prednisolone (40 mg/day). His pupil size gradually diminished and returned to normal on
day 18.

Patient 2

A 29-year-old man experienced diarrhea and presented with photophobia a week later.
Neurological examination on day 5 of photophobia onset revealed dilated pupils, which were
7.5 mm in diameter, on both sides but without limitations of ocular movement, including
accommodation. His distance visual acuity was normal, and his near visual acuity was not
tested. Both light and accommodation reflexes were absent. The funduscopic findings were
normal. He showed no limb ataxia. The tandem gait test revealed slight ataxia, but the
patient’s gait was almost normal. His deep tendon reflexes were symmetric and normal in
the upper extremities and slightly exaggerated in the lower extremities. The plantar
responses were flexor. His sensations of touch, pain, and vibration were normal. Instillation
of 2% of pilocarpine caused pupillary constriction to approximately 3.0 mm. Diluted
pilocarpine was not used. The pupillary response to epinephrine was not tested. Routine
hematological examinations were unremarkable. The serum IgG anti-GQ1b antibody titer
was not determined. Brain MRI showed no abnormalities. The patient was treated with a 3-
day course of intravenous methylprednisolone (1,000 mg/day), which was followed by oral
prednisolone (40 mg/day). The gait ataxia disappeared within a week. The photophobia
gradually improved, and the pupil size returned to normal, with normal light reflex noted on
day 98.

Discussion

The main clinical feature of our patients was postinfectious bilateral internal ophthal-
moplegia without external ophthalmoplegia. Patient 2 demonstrated no other neurological
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symptom, while patient 1 showed mild gait ataxia. MRI revealed no abnormality in the brain
or brainstem. Botulism was excluded because there was no history of causative food intake
and no cranial nerve involvement, other than in the pupils. Based on these findings, a
postinfectious autoimmune etiology was suggested. In patient 1, an assay for antiganglioside
antibodies revealed an increased titer of IgG anti-GQ1b (7.5, normal: <0.4).

In the literature, we found five cases of patients with presumed autoimmune isolated
bilateral internal ophthalmoplegia (table 1) [1-5]. We analyzed the clinical features of all 7
patients, including our 2 patients. Their ages ranged from 21 to 53 years (mean, 33.9 years),
and the male-female ratio was 5:2. The male preponderance was in contrast to Adie’s
syndrome in which the majority of patients are female [6]. Light-near dissociation of the
pupils was recognized in only 1 of 6 patients examined. Supersensitivity to dilute pilocarpine
was noted in 2 of the 3 patients assessed. Light-near dissociation results from either afferent
pupillary pathway dysfunction or a posterior ciliary ganglion lesion, while supersensitivity
to dilute pilocarpine suggests damage to the ciliary ganglion or to the postganglionic
parasympathetic fibers. These findings suggest that the responsible lesion sites may be
located in the ciliary ganglion and surrounding areas and that the degree of postganglionic
fiber damage may have varied. Deep tendon reflexes were decreased or absent in 4 patients,
exaggerated in 2, and normal in 1. The 2 patients with exaggerated tendon reflexes did not
demonstrate extensor plantar responses. Mild ataxia was present in 3 of 7 patients.

An increased titer of the IgG anti-GQ1b antibody was revealed in 6 patients. High sensi-
tivity of anti-GQ1b antibodies has been confirmed in FS [7, 8], while an increased titer of IgG
anti-GQ1b has been reported in BBE, GBS, and acute ophthalmoparesis [9]. It has been
proposed that these diseases fall under the category of anti-GQ1b IgG antibody syndromes
[9]. Among the symptoms of these diseases, ophthalmoplegia and ataxia have been shown to
be closely correlated with the IgG anti-GQ1b antibody [9, 10]. Internal ophthalmoplegia with
increased anti-GQ1b IgG antibody titers has been reportedly observed in 7% of patients with
acute ophthalmoparesis, 37% of patients with FS, and 42% of patients with BBE [9]. Internal
ophthalmoplegia has also been observed in a few patients with GBS, especially in the severe
cases [11]. These findings suggest that isolated internal ophthalmoplegia may be a variant of
anti-GQ1b IgG antibody syndrome. Abundant anti-GQ1b antibodies exist in the paranodal
regions of the extraocular cranial nerves [10], and internal ophthalmoplegia has been
speculated to be caused by ciliary ganglionic involvement [1]. It remains elusive whether
isolated internal ophthalmoplegia occurs in association with negative IgG anti-GQ1b
antibody. The different deep tendon reflex responses observed in the 7 patients suggest that
internal ophthalmoplegia associated with hyporeflexia or areflexia is more like FS, while
internal ophthalmoplegia associated with hyperreflexia is more like BBE.

The natural course of isolated ophthalmoplegia is benign and self-limited. Four patients
who underwent steroid pulse treatment showed recovery after 13 days to 3 months. On the
other hand, the 3 patients who underwent no treatment showed recovery in 20 and 22 days
and 4 months. This small difference in the recovery periods suggests that steroid therapy is
not beneficial, which is also the case in FS, BBE, and GBS. Because internal ophthalmoplegia
could lead to severe photophobia and blurred vision for some patients, the efficacy of other
immunological strategies, such as plasmapheresis or intravenous immunoglobulin, should
be investigated.
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Table 1. Case reports of patients with isolated bilateral mydriasis manifesting with no external ophthal-

moplegia

Authors Age/  Light-near Pupillary Deep tendon  Ataxia IgG Treatment Recovery
sex dissociation super-sensitivity reflex anti-GQ1b time

antibody

Radziwilletal. [1] 33/M + + normal + + none 20 days

Yuki etal. [2] 36/M - notdescribed decreased - + none 22 days

Mori etal. [3] 21/M - notdescribed decreased  + + IAPP steroid 13 days

pulse

Sugita et al. [4] 53/F - + exaggerated + + steroid pulse >2 months

Fleury etal. [5] 37/F notdescribed notdescribed decreased - + none <4 months

Our cases 28/M - - decreased - + steroid pulse 18 days
29/M - not tested exaggerated + nottested steroid pulse 3 months

IAPP = Immunoadsorption plasmapheresis.
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