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Acquired reversible Brown

syndrome caused by focal
abscess of the superior
oblique muscle

Julius T. Oatts, MD, MHS,a

Jefferson J. Doyle, MD, PhD,b

Mary-Magdalene U. Dodd, MD,c

Iason S.Mantagos, MD,d and Linda R. Dagi, MDd

A16-year-oldboywithahistoryof relapsedacutemyeloid leukemiaand
a right lower lobe lung abscess confirmed to be Aspergillus presented
for a baseline eye examination prior to consideration of bone marrow
transplantation. He noted double vision in up-and-left gaze, and his ex-
amination was consistent with an acquired right-sided Brown syn-
drome. Magnetic resonance imaging revealed a 4 mm rim-enhancing
inflammatory focus in the right superior obliquemuscle. His Brown syn-
drome resolved after treatment with systemic antimicrobials.

Case Report

A 16-year-old boy presented at BostonChildren’sHospital
for a baseline eye examination prior to consideration of
bone marrow transplantation (BMT). He had a history of
acute myeloid leukemia, which had been diagnosed
8 months prior to presentation when he developed fatigue,
jaundice, fever, and was found to be pancytopenic. He un-
derwent induction chemotherapy with cytarabine, dauno-
rubicin, and etoposide. Two months later, he was found to
have relapsed disease and underwent reinduction with mi-
toxantrone and cytarabine. This was complicated by a pol-
ymicrobial necrotizing infection of his right hand, which
grew Aspergillus fumigatus, Bacillus nonanthracis, Pseudo-
monas boreopolis, and Staphylococcal nonaureus, requiring
wound debridement and prolonged antimicrobial therapy.

One month prior to his eye examination, he was
admitted to the hospital for planned BMT but was found
to have a right lower lobe abscess, which required a right
lower lobectomy, the pathology showing numerous septate
branching hyphae consistent with Aspergillus. He was
treated with voriconazole. Days prior to his eye examina-
Author affiliations: aDepartment of Ophthalmology, University of California, San
Francisco, California; bDepartment of Ophthalmology,Wilmer Eye Institute, Johns Hopkins
University, Baltimore, Maryland; cDepartment of Ophthalmology, Alberta Childrens
Hospital, Calgary, Alberta, Canada; dDepartment of Ophthalmology, Boston Children’s
Hospital, Harvard Medical School, Boston, Massachusetts
Submitted June 22, 2018.
Revision accepted December 29, 2018.
Published online January 30, 2019.
Correspondence: Julius T. Oatts, 10 Koret Way, San Francisco, CA 94131 (email: julius.

oatts@ucsf.edu).
J AAPOS 2019;23:172-174.
Copyright � 2019, American Association for Pediatric Ophthalmology and

Strabismus. Published by Elsevier Inc. All rights reserved.
1091-8531/$36.00
https://doi.org/10.1016/j.jaapos.2018.12.003
tion, he was noted to have new lung nodules, which were
found to grow methicillin-sensitive Staphylococcus aureus
(MSSA) on tissue culture following biopsy. He was also
found to have a lesion on the mitral valve concerning for
endocarditis. His blood cultures remained negative while
he was on broad-spectrum antimicrobials, including van-
comycin, micafungin, and voriconazole.

On presentation, he reported 2-3 days of diplopia in up-
and-left gaze. His uncorrected visual acuity was 20/20 in
each eye. Ductions showed a �2 deficit in elevation on
adduction of the right eye but were otherwise full
(Figure 1A). He was orthotropic in all positions of gaze
with the exception of upgaze, with left hypertropia of 8D,
up-and-left gaze with left hypertropia of 10D, left gaze,
with left hypertropia of 10D, and left head tilt, with left hy-
pertropia of 4D. Examination results were consistent with a
right-sided Brown syndrome. The remainder of his exam-
ination, including dilated fundus examination, was normal.

The patient underwent magnetic resonance imaging
(MRI) of the brain and orbits with and without contrast,
which revealed a mildly expansile T2 hyperintensity within
the right superior oblique muscle belly consistent with
edema. Within the central portion of this edema, there was
a 3 � 2 � 4 mm (anterior-posterior � transverse � sagittal)
rim-enhancing focus, with intermediate T2 signal and low
diffusivity and minimal extraconal fat stranding surrounding
the right superior oblique muscle (Figure 2). This was pre-
sumed to be a focal abscess, given the patient’s history of
new pulmonary nodules and likely MSSA endocarditis.

He was started on oxacillin for the treatment of pre-
sumed disseminated MSSA infection with endocarditis
and focal right superior oblique muscle abscess. Surgical
drainage was considered, but, given the relatively small
size and posterior location in the orbit, the decision was
made to observe on medical treatment. Three weeks
following his initial examination, his complaints of diplopia
in up-and-left gaze had resolved, and his ductions and
versions returned to normal (Figure 1B).
Discussion

Brown syndrome can be congenital or acquired and refers
to the inability to elevate the eye in adduction. Acquired
Brown syndrome has been reported in the setting of inflam-
matory disorders, such as rheumatoid arthritis,1 systemic
lupus erythematosus,2 scleroderma,3 and local injury or
irritation to the muscle such as sinusitis, peribulbar anes-
thesia,4 blunt orbital trauma,5 or glaucoma valve implanta-
tion.6 Our patient’s strabismus examination was consistent
with a right-sided Brown syndrome, but he had no known
risk factors, which prompted MRI evaluation.

Patients with a history consistent with Brown syndrome
with a known precipitating event are often followed
without imaging, although MRI findings for Brown syn-
drome have been reported in the literature and are variable,
ranging from no findings to enlarged superior oblique
tendon or fat enhancement surrounding the trochlea.7 In
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FIG 1. Nine positions of gaze on presentation (A), showing right eye elevation deficit in adduction consistent with a right-sided Brown syndrome,
and 3 weeks after presentation and treatment with oxacillin (B), showing normalization of right eye elevation in adduction.

FIG 2. Coronal (A) and axial (B) T2-weighted fat-suppressed magnetic
resonanceimagesdemonstratingmildlyexpansileT2hyperintensitywithin
the right superiorobliquemusclebelly consistentwithedema(arrow).And
a3�2�4mm(anterior-posterior� transverse�sagittal) rim-enhancing
focus with intermediate T2 signal with minimal extraconal fat stranding.
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our case, imaging was essential to investigate the etiology
of our patient’s Brown syndrome. The abscess caused focal
muscle edema and enlargement, likely preventing it from
sliding normally through the trochlea.
Treatment for Brown syndrome is often dictated by the

underlying etiology. Surgical approaches include superior
Journal of AAPOS
oblique tenotomy, tenectomy, or spacer with suture or sili-
cone. Nonsurgical management includes local corticosteroid
injection and systemic nonsteroidal anti-inflammatory medi-
cations or oral steroids. In this case, surgical exploration with
possible incision and drainage was considered, but given the
relatively small size and posterior location, the patient was
observed on antimicrobial therapy, and his Brown syndrome
resolved with appropriate systemic antibiotics.

To our knowledge, this is the first reported case of Brown
syndrome due to a focal abscess of the superior oblique
muscle. This case demonstrates the importance of imaging
in cases of acquired Brown syndromewith no clear etiology
as well as the efficacy of systemic antimicrobials in the treat-
ment of a focal abscess of the superior oblique muscle.

Literature Search

PubMed was search on June 15, 2018, without date or lan-
guage restrictions, using the following terms and combina-
tions: Brown syndrome, superior oblique muscle AND abscess.
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Increased restriction from an
accessory lateral rectus in exotropic
Duane syndrome
Luiza Macieira de Almeida Neves, MD,a,b

and Ian Curi, MDa

Supernumerary extraocular muscles can cause restrictive stra-
bismus, unusual ocular movements, and a persistent positive forced
duction test. Even among patients with clinically typical strabismus,
intraoperative testing and surgical exploration may reveal the pres-
ence of supernumerary extraocular muscles. We report the case of a
patient with exotropic Duane syndrome found intraoperatively to
have an accessory lateral rectus muscle, with histopathologically
confirmed striated fibers.
Case Report

Anotherwise healthy 11-year-old girl presented at theHospi-
tal Federal dos Servidores do Estado, Rio de Janeiro, Brazil,
with right head turn and abnormal left eye movements since
birth. The family denied any previous ocular surgery. On
ophthalmological examination, her visual acuity was 20/20
in each eye, and there was a 15� right head turn, in which ste-
reopsis was 40 arcsec. Motility examination revealed�3 lim-
itation of adduction and�3 limitation of abduction of the left
eye as well as a great retraction of the bulbi in adduction and
intense up- and downshoot (Figure 1). In forced primary po-
sition, she had a left exotropia of 30D. She was diagnosed with
exotropic Duane syndrome in the left eye. Periosteal fixation
of the lateral rectus muscle in the orbital wall was planned to
try to eliminate or alleviate all of her anomalies—retraction,
exotropia, anomalous head position, up- and downshoot—
in a single surgery.

Intraoperatively there was no sign of a previous surgery,
and forced duction testing still revealed a mild restriction
to adduction of the left eye after lateral rectus disinsertion.
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We explored further and found an accessory muscle 4 mm
behind to the original insertion of the lateral rectus muscle
that continued far posterior to the globe (Figure 2). Themus-
cle was extirpated and sent for histopathological analysis,
which showed striatedmuscle fibers (Figure 3). After removal
of the accessory muscle, forced duction testing was negative.

At postoperative month 3 (Figure 4) the patient was or-
thotropic, without anomalous head position or significant
retraction, there was full adduction, no up- or downshoot,
but the abduction remained very weak. At final follow-up,
1 year postoperatively, the patient remained orthotropic
with no head turn or up- or downshoot.

Discussion

Supernumerary muscles can cause anomalous attachments
between structures of the eye and the orbit. According to
Duke-Elder,1 anatomical abnormalities of extraocular
muscles are relatively common. Khriti and Demer2 found
that 2.4% of the population had structures consistent
with supernumerary extraocular muscles onmagnetic reso-
nance imaging. There are few reported cases of accessory
muscles in Duane syndrome.2-5 To our knowledge, this is
the first report of an accessory lateral rectus muscle
confirmed by histopathological examination in a patient
with exotropic Duane syndrome.

Orbital imaging examination are indicated in patients
with unusual ocular movements to investigate anomalous
structures.2,3,5 Because our patient had a typical
presentation of exotropic Duane syndrome, we did not
perform MRI before the surgery.

Intraoperative forced duction testing is particularly
important, given the restrictive nature of anomalous
structures.2,3 Lueder3 suggests that the persistence of re-
striction after disinsertion of a rectus muscle is usually a
clue to the presence of an anomalous muscle. Accord-
ingly, in our patient forced duction testing showed
continued limitation after disinsertion of the the lateral
rectus muscle, and thus we continued surgical exploration
and discovered an anomalous structure adherent to the
sclera. After its extraction, we could finally move the
eye freely. The patient became orthotropic, with neither
anomalous head position nor significant ocular retraction
or up- or downshoot. Other authors have also described
similar favorable outcomes.3-8

Lueder3 classified anomalous orbital structures into
three types. The first includes structures arising from the
extraocular muscle and inserting in abnormal locations.
The second includes abnormal fibrous bands located
under the extraocular muscle. The third type arises in the
posterior orbit and inserts on the globe or on the extraoc-
ular muscle. Pineles and Velez4 presented a similar case of
exotropic Duane with two accessory bands posterior to the
lateral rectus muscle that resembled fibrous tissue with
scattered muscle fibers as a combination of Lueder’s first
two types. The accessory muscle described in our case re-
sembles Lueder’s third type, because its insertion was
Journal of AAPOS
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