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Abstract

Ophthalmopathy related to thyroid disease is due mainly to diffuse periorbital or

eye muscle inflammation. It is more common in Grave’s hyperthyroidism and rare
in Hashimoto's hypothyroidism. Here we report a case of recurrent oculomotor
nerve palsy associated with autoimmune hypothyroidism. Brain MRI revealed
enhancement of the oculomotor nerves. Despite thyroid hormone replacement
therapy, oculomotor nerve palsy recurred at the side contralateral to the initially
involved nerve and the autoimmune antibody titer remained high. The symptom
was responsive to high-dose steroid therapy.

INTRODUCTION

Recurrent oculomotor neuropathy is extremely
rare (Grabau et al. 2014). It has been described in
ophthalmoplegic migraine, compressive condi-
tions, essential mixed cryoglobulinemia, diabe-
tes mellitus, and as a postvaccinal phenomenon
(Grabau et al. 2014). Here we present a patient
with recurrent oculomotor neuritis documented
by magnetic resonance imaging (MRI) that may
have been caused by autoimmune hypothyroidism.

CASE REPORT

A 16-year-old girl presented for care at the neurol-
ogy department with left ptosis. She had no pre-
vious history of medical illness and no headache.
On neurologic examination, complete ptosis was
noticed in the left eye. The left pupil was dilated
and the papillary light reflex was preserved. Ocular
movement showed limitations in the medial gaze
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and upward gaze on the left side. In a neutral posi-
tion, the left eyeball deviated to the lateral side and
downward. The remainder of neurologic exami-
nation was normal. Brain MRI revealed dense
enhancement and enlargement of the left oculo-
motor nerve (Figure 1A). The right oculomotor
nerve was also weakly enhanced, but it was not
enlarged. No vascular abnormalities were seen.
The patient’s complete blood counts and routine
chemistry were all normal. The blood tests used to
screen for autoimmune diseases were all negative
or within normal limits and included the follow-
ing: erythrocyte sedimentation rate, perinuclear
anti-neutrophil cytoplasmic antibody, cytoplasmic
anti-neutrophil cytoplasmic antibody, anti-ribonu-
cleoprotein antibody, anti-Smith antigen antibody,
anti-Sjogren’s syndrome type A antibody, anti-
Sjogrens syndrome type B antibody, anti-Ro-53,
anti-Scl-70 antibody, anti-Jol, anti-Jol antibody,
anti-proliferating cell nuclear antigen antibody,
anti-double-stranded DNA antibody, anti-nucleo-
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some antibody, anti-PM/Scl antibody, anti-histone
antibody, anti-ribosomal P protein antibody, and anti-
AMA-M2 antibody. The antinuclear antibody showed
a dense fine speckled pattern at a dilution of 1:80. The
cerebrospinal fluid analysis was normal. The patient
was negative for oligoclonal bands, and the immuno-
globulin G (IgG) index was within normal range. The
thyroid stimulation hormone (TSH) level was elevated
at 32.7mlU/L; the normal range is 0.17-4.05mIU/L.
The level of T3 (101ng/dl) and free T4 (0.94ng/dl)
were within normal limits. The thyroglobulin anti-
body level (278 1U/ml; normal range 0-301U/ml) and
antithyroid microsomal antibody (5001U/ml; normal
range 0-100IU/ml) were increased. The TSH receptor
antibody level was normal (0.61U/ml; normal range,
0-1.01U/ml). The patient was treated with steroid pulse
therapy and thyroid hormone replacement. On the
third day of steroid pulse therapy, her symptoms began
to resolve, and eye symptoms were resolved completely
after the 5-day steroid pulse therapy.

Five months later, the patient came back to the neu-
rology department due to ptosis in the right eye. She had
been on thyroid hormone replacement therapy since
her last visit. The neurologic examination revealed right
ptosis. There was no profound extraocular movement
limitation; however, the patient reported subjective ver-
tical diplopia. Brain MRI revealed enhancement of the
bilateral oculomotor nerve (Figure 1B). There was less
enhancement of the left oculomotor nerve than on the
previous MRI. Results of a thyroid function test prior

to admission were within normal limits, and the TSH
level was 0.17mIU/L. The levels of the thyroglobulin
antibody (1 156 IU/ml) and the antithyroid microsomal
antibody (5851U/ml) remained elevated and were even
higher than determined at the patient’s first visit. The
TSH receptor antibody level was normal (0.6 1U/ml).
The blood tests used to screen for other autoimmune
diseases were all normal or within normal limits, as at
her previous admission. Cerebrospinal fluid analysis
was normal, the IgG index was normal, and she was
negative for oligoclonal bands. After treatment with
high-dose steroid therapy for five days, her symptoms
were completely resolved.

A follow-up MRI which was performed five months
after symptom resolution, showed no enhancement
in the left oculomotor nerve and remaining enhance-
ment in the right oculomotor nerve (Figure 1C). After
discharge, the patient had no recurring eye symptoms
during the 5-year follow-up period.

DISCUSSION

This patient showed recurrent ophthalmopathy related
to having a high titer of autoantibodies against the thy-
roid. Brain MRI revealed high signal intensity in the
involved oculomotor nerves.

The majority of ophthalmopathy-related thyroid
disease is due to diffuse periorbital inflammation or
eye muscle inflammation, which is usually associated
with Grave’s hyperthyroidism but not with Hashimoto's

Fig. 1. Gadolinium-enhanced T1 coronal magnetic resonance imaging (MRI). (A) The initial MRI. The patient had
left oculomotor nerve palsy. The bilateral oculomotor nerves showed high signal intensity, and the density was
prominent on the left side. (B) The second MRI which was performed when the patient had right oculomotor
nerve palsy. The bilateral oculomotor nerves showed high signal intensity; however, the left oculomotor nerve
density had decreased since the initial MRI. (C) The third MRI performed after patient’s recurred symptoms
were resolved. The left oculomotor nerve enhancement disappeared. The right oculomotor nerve still showed
enhancement. White arrows indicate left oculomotor nerve and black arrows indicate right oculomotor nerve.
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hypothyroidism (Cockerham & Chan 2010). Involve-
ment of the cranial nerve itself is rare. Peripheral
neuropathy and carpal tunnel syndrome are the most
commonly reported neuropathies in hypothyroidism
(Nandi-Munshi & Taplin 2015). In this patient, MRI
revealed dense enhancement of the oculomotor nerves.
MRI enhancement of the cisternal portion of the ocu-
lomotor nerve is always an abnormal finding (Bhatti et
al. 2003). Various insults can disrupt the blood-brain
barrier, allowing leakage and accumulation of con-
trast material with resultant perineural enhancement
(Saremi et al. 2005). Such disruption may arise second-
ary to neoplasm, autoimmune disease, inflammation,
demyelination, ischemia, trauma, radiation, and axonal
degeneration, all of which result in abnormal cranial
enhancement (Saremi et al. 2005). The clinical course
and response to steroid therapy led to a diagnosis of
oculomotor neuritis-related autoimmune hypothyroid-
ism in the presented patient. It was suggested previ-
ously that hypothyroidism related to cranial nerve
palsy could also be due to autoimmunity that affects
both the thyroid and cranial nerve or to inflammatory
cell infiltration that induces demyelination (Kuroki et
al. 1985). In the present case, the oculomotor neuritis
relapsed despite thyroid hormone replacement therapy.
The levels of thyroglobulin antibody and antithyroid
microsomal antibody were higher after relapse than at
the initial diagnosis. After recovery from the second
attack of oculomotor nerve palsy, cranial nerve palsy
did not recur, and the level of autoantibodies decreased.
These findings suggest that autoimmunity was related
to cranial nerve palsy. In the inflammatory process,
nerve enhancement can be seen on MRI even up to
several months after the symptoms resolved as seen in
this patient (Bhatti et al. 2003).

Antithyroid microsomal antibody (also known as
thyroid peroxidase antibody) is considered the best
serological marker for establishing a diagnosis of Hashi-
moto thyroiditis (Caturegli et al. 2014). The titer of the
antithyroid microsomal antibody correlates well with
the number of autoreactive lymphocytes infiltrating the
thyroid (Pandit et al. 2003). Notably, antibodies to thy-
roglobulin are less sensitive and less specific than anti-
thyroid microsomal antibodies (Caturegli et al. 2014).
Thyroglobulin and antithyroid microsomal antibodies
seem to represent two different autoimmune responses
to the thyroid gland, because the levels of these two
autoantibodies are poorly correlated (Caturegli et al.
2014). Thyroglobulin antibodies may represent an ini-
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tial immune response, whereas antithyroid microsomal
antibodies might be characteristic of a later adaptive
immune response (Caturegli et al. 2014). According
to this hypothesis, thyroglobulin antibodies should
be present at disease onset. Indeed, in mouse models
of spontaneous autoimmune thyroiditis, thyroglobu-
lin antibodies precede the appearance of antithyroid
microsomal antibody (Chen et al. 2010). In this patient,
the increase in the level of the thyroglobulin antibody
was much greater than the increase in the antithyroid
microsomal antibody. Thus, antithyroglobulin antibod-
ies may have played a role in inducing oculomotor neu-
ritis; alternatively, oculomotor nerve palsy may have
been an initial symptom of autoimmune hypothyroid-
ism in this patient.

In summary, this report describes a patient with
recurrent oculomotor neuritis documented by MRI
and related to autoimmune hypothyroidism.
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