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Abstract:

Anti-mitochondrial antibody type 2 is a diagnostic marker of primary biliary cirrhosis and complicates
myositis. Myositis with anti-mitochondrial antibody type 2 is clinically characterized by slowly progressive
limb, cardiac, and respiratory muscle weakness as well as serum creatinine kinase elevations. However, there
has been few cases with eye symptoms. We herein report a 59-year-old woman with anti-mitochondrial anti-
body type 2 who presented with diplopia and ptosis. Magnetic resonance imaging revealed bilateral ocular
muscle enlargement and abnormally high intensities in the lower limb muscles. Corticosteroid therapy im-

proved these symptoms. Myositis with anti-mitochondrial antibody type 2 can present with eye symptoms.
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Introduction

Anti-mitochondrial antibody type 2 is an antibody against
mitochondria used as a diagnostic marker of primary biliary
cirthosis (PBC) (1, 2); furthermore, patients positive for
anti-mitochondrial antibody type 2 may present with myosi-
tis (3, 4). Therefore, myositis with anti-mitochondrial anti-
body type 2 is often characterized by muscle weakness of
the four extremities, cardiac involvement, and dyspnea (5-9).
Although Magrini et al. reported PBC patient with ocular
myositis (10), there has been few reported cases involving
ocular paresis.

We herein report the first case of myositis with anti-
mitochondrial antibody type 2 that presented with ocular
muscle symptoms.

Case Report

A 59-year-old Japanese woman with an unremarkable
medical and family history was diagnosed with diplopia and
right ptosis. On day 26, she presented with left ptosis, and
her left eye was almost completely covered by her eye lid.
She also showed adduction restriction of the left eye. She

was admitted to our hospital on day 40.

A neurological examination revealed left slight blepharop-
tosis, exotropia, and restriction of the left eye movement in
all directions (Fig. 1). However, there was no right ptosis at
this time. Furthermore, she did not present with anisocoria,
light reflex abnormalities, bulbar symptoms, or limb muscle
weakness.

Laboratory tests revealed elevated serum levels of cre-
atinine kinase (CK) (935 IU/L), aspartate aminotransferase
(46 TU/L), alanine aminotransferase (35 TU/L), and gamma-
glutamyl transferase (42 IU/L). The thyroid function [free T
3, free T4, thyroid-stimulating hormone (TSH)] and autoan-
tibodies, including thyroid-related (anti-
thyroglobulin, anti-thyroid peroxidase, and anti-TSH recep-
tor antibodies) and anti-aminoacyl tRNA synthetase antibod-
ies were normal. In addition, anti-acetylcholine receptor an-
tibody and anti-muscle-specific kinase antibody were nega-
tive. Anti-nuclear antibody (x80) and anti-SS-B antibody
(12.1 U/mL) were weakly positive; however, there was a
significant elevation of anti-mitochondrial antibody type 2
(99.9 index).

Findings on repetitive nerve stimulation of orbicularis
oculi muscle, the cerebrospinal fluid test, an electrocardio-
gram, the respiratory function test, and cardiac and abdomi-
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Figure 1. On admission, we observed restriction of the left eye movement, slight blepharoptosis,

and exotropia. After corticosteroid therapy, left eye abduction restriction remained; however, most of

the other eye movement restrictions, blepharoptosis, and eye position had improved.
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Figure 2. On admission, ocular muscle swelling was observed on T1-weighted imaging (a). Abnor-

mal high intensities were observed in the bilateral gluteus maximus on the axial pelvis section (b, ar-

rowheads) and in the right tibialis posterior and left extensor hallucis longus muscles on the axial knee

section (c, arrowheads) of short-T1 inversion recovery (STIR) imaging. After corticosteroid therapy,

the ocular muscle swelling had improved (d), and the abnormally high intensities had disappeared (e,

f).

nal echo tests were unremarkable. There was no malignancy
on contrast-enhanced computed tomography. On magnetic
resonance imaging (MRI), T1-weighted images revealed
swollen bilateral ocular muscles (Fig. 2a). In addition, there
were high intensities in the bilateral gluteus maximus mus-
cles, right tibialis posterior muscle, and left extensor hallucis

longus muscle on short-T1 inversion recovery (STIR) im-
ages of the lower limbs (Fig. 2b, c). Electromyography
(EMG) of the biceps brachii revealed an early recruitment
pattern and numerous lower amplitude motor unit potentials,
which was compatible with the myogenic pattern. Although
we did not perform a muscle biopsy, the patient was diag-
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nosed with myositis with anti-mitochondrial antibody type 2
and comorbid ocular symptoms based on laboratory tests,
EMG, and MRI findings.

On day 53, the patient started methylprednisolone pulse
therapy (1,000 mg for 3 days) followed by oral prednisolone
therapy (1 mg/kg). Although the serum CK level promptly
normalized, the eye movement response was delayed. The
patient underwent two additional courses of methylpredniso-
lone pulse therapy with continued oral predonisolon therapy.
On day 95, slight adduction restriction of the left eye re-
mained; however, the other eye symptoms and ocular muscle
swelling had improved (Fig. 1, 2d). After 5 months, al-
though the titer of anti-mitochondrial antibody type 2 was
still positive (41.6 index), the MRI abnormalities had disap-
peared (Fig. 2e, f) with oral predonisolon therapy being con-
tinued without relapse.

Discussion

We herein report a woman diagnosed with myositis posi-
tive for anti-mitochondrial antibody type 2 who presented
with ocular symptoms. Corticosteroid therapy improved her
symptoms.

In the present case, the chief complaints were ocular
symptoms. Laboratory tests revealed increased serum CK
levels and positivity for anti-mitochondrial antibody type 2.
The EMG findings were suggestive of a myopathy pattern,
while the MRI findings revealed ocular muscle swelling and
abnormally high intensities of skeletal muscles. Generally,
myositis with anti-mitochondrial antibodies type 2 is charac-
terized by slow-progressive limb, cardiac, and respiratory
muscle weaknesses; arrhythmia; liver dysfunction with or
without primary biliary cirrhosis; and increased CK lev-
els (5-9). Our patient did not present with muscle weakness,
disturbances of the respiratory or cardiac muscles, or com-
plications of PBC. However, the patient did present with in-
creased serum CK levels, EMG findings, and abnormalities
on leg MRI (gluteus maximus, extensor hallucis longus, and
tibialis posterior muscles in the STIR sequence). Given that
the pelvis and thigh muscles, including the gluteus maxi-
mus, can be affected in patients with myositis with anti-
mitochondrial antibodies type 2 (11), our clinical findings,
except for the ocular symptoms, are consistent with the pre-
viously reported ones.

Diplopia, ptosis, and ocular muscle swelling are sugges-
tive of orbital myositis. Since corticosteroid therapy im-
proved both the abnormal skeletal muscle findings and ocu-
lar symptoms, the skeletal and ocular symptoms may have
shared inflammatory pathogenesis. Good responsiveness to
corticosteroid therapy is consistent with previous reports on
myositis with anti-mitochondrial antibody type 2 (3, 5, 9).
Although we did not perform an EMG study after corti-
costeroid treatment, the EMG findings may have been nor-
malized by treatment. Furthermore, since ocular muscles re-
quire large energy amounts given their quick contraction,
they can be affected by certain mitochondrial diseases, in-

cluding chronic progressive external ophthalmoplegia
(CPEO) (12). In CPEO patients, ptosis is also the common
clinical feature (13, 14). Some CPEO patients present with
fluctuating ptosis, speculated to be
neuromuscular impairment (14). Furthermore, there is one
case report of a PBC patient with ocular myositis (10).
These reports may explain the mechanisms underlying the
clinical features in this case.

Although our report is the second case of myositis with
anti-mitochondrial antibody type 2 with ocular symptoms, it
is worth reporting because we evaluated the skeletal muscle
symptoms for the first time. Furthermore, we also observed
good responsiveness to both skeletal muscle myositis and
ocular symptoms. Given the limited number of cases and the
undefined diagnostic criteria regarding myositis with anti-
mitochondrial antibody type 2, there is a need for further re-
search on myositis with anti-mitochondrial antibodies type
2.

The present case report shows that myositis with anti-
mitochondrial antibody type 2 can involve ocular myositis in
addition to conventional skeletal myositis; furthermore, these
symptoms respond to corticosteroid therapy. Further evi-
dence is required to clarify the detailed characteristics of
myositis with anti-mitochondrial antibody type 2. It is cru-
cial to consider myositis with anti-mitochondrial antibody
type 2 when patients present with ocular symptoms in addi-
tion to serum CK elevation.

which is due to
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