
a

356 Assam et al Volume 23 Number 6 / December 2019
for Zika virus in the third trimester. Microcephaly was
confirmed via intrauterine ultrasonography at 7 months’
gestation. Serology for syphilis, toxoplasmosis, HIV, and
hepatitis B was negative throughout the gestational period.
Serology for rubella and cytomegalovirus was IgG positive
and IgM negative at 9 weeks’ gestation.

On examination at our clinic, uncorrected visual acuity
was 20/470 in the right eye and 20/1900 in the left eye using
Teller Acuity Cards. Intraocular pressure was 10.5 mm Hg
in both eyes (Tono-Pen; Reichert, Buffalo, NY). Bio-
microscopy showed clear corneas, lenses with no opacities,
normal irides, and a normal anterior chamber (Figure 1).
The horizontal corneal diameter was approximately
10mm in the right eye and 11mm in the left eye. An indirect
binocular fundus examination revealed attached retinas,
normal maculae, well-delimited optic nerves with normal
nerve cupping and normal axial length, mild vascular tortu-
osity, and no choroidal lesions. Assessment of alignment re-
vealed an esotropia of 30D by Hirschberg testing (Figure 1)
with a preference for the right eye and normal versions.

Results of dynamic retinoscopy were�6.001 6.00�90�

in the right eye and �5.501 6.50 �90� in the left eye. Cy-
cloplegic retinoscopy examination showed �4.50 1 7.00
�90� in the right eye and �5.00 1 7.00 �90� in the left
eye. The Lea Screen Hiding Heidi test revealed binocu-
larly reduced contrast sensitivity.

Cornealkeratometrywasmeasuredusing thePentacamHR
(Oculus,Wetzlar,Germany). SeeFigure2.Theboyhad irreg-
ular and asymmetrical astigmatismwith increased sagittal cur-
vature inbotheyes associatedwitha correspondingdecrease in
the corneal thickness. The rather symmetric refractive error
might suggest lower asymmetry of the left cornea, but the pa-
tient’s inability to fix the deviated eye as well as his impaired
cognition affected the quality of the examination.

The optic nerve appeared normal. Brain magnetic reso-
nance imaging revealed structural changes related to mal-
formations induced by the Zika virus (Figure 1).

Optical lenses for ametropia correction were prescribed.
The patient continues to be followed for early visual inter-
vention.
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Discussion

Ocular embryology and the neurotropism of the Zika virus
could account for the possible corneal involvement in our pa-
tient by as-yet-unknown mechanisms.4 Studies in mice have
revealed Zika RNA in the cornea, neurosensory retina, and
optic nerve.5 These findings are consistent with the origin
of the present ectasia. The strong right eye preference might
not be associated with the current ectasia but could be associ-
ated with the esotropia. Because of examination limitations, it
was not possible to determine which eye was most affected.

For patient rehabilitation, it is important to emphasize am-
etropia identification and correction, considering the hypoa-
commodation already described in this group of patients.6

Because identified cases of intrauterine infection byZika virus
with ocular involvement are still very recent, and this is, to our
knowledge, the first report of corneal ectasia associated with
CZS, the evolution of the ectasia remains unknown.

Literature Search

PubMed was searched on July 17, 2019, without language
restriction, using the following terms: CZS, Zika, cornea,
children, visual deficiency, and strabismus.
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Most cases of strabismus have a chronic and stable or known
etiologic diagnosis prior to surgery. In some cases, however, sur-
gery is undertaken to correct a stable ocular misalignment
without a definitive etiology. We present 2 cases, one with euthy-
roid Graves’ orbitopathy and the other with amyloid light-chain
amyloidosis, in which extraocular muscle biopsy performed in-
traoperatively allowed histopathologic confirmation of a clinical
diagnosis.
FIG 1. Medial rectus biopsy with periodic acid-Schiff (PAS) stain (A)
and Alcian blue stain (B), demonstrating light blue glycosaminoglycan
deposits (black arrows) and pink fibers indicating skeletal muscle at-
rophy (asterisk), consistent with Graves’ orbitopathy.
Case Presentations

Case 1

A 50-year-old white man presented at the Blanton Eye
Institute for chronic (.2 years), recurrent, binocular,
horizontal diplopia and intermittent eye pain in both
eyes. Past medical history was significant for mild type
1 Chiari malformation (5.1 mm) and a remote diagnosis
of pseudotumor cerebri, with transient treatment
on acetazolamide, which was not tolerated and self-
discontinued prior to presentation. On neuro-
ophthalmological examination, visual acuity was 20/20
in each eye, and pupils were normal. There was bilat-
eral injection over the medial and lateral rectus inser-
tions, mild proptosis in both eyes, and a comitant
esotropia of 20D. The remainder of the eye examination,
including dilated fundus examination, was normal in
both eyes. Magnetic resonance (MR) imaging of the
head showed a stable Chiari malformation, with a
normal MR venogram and cerebral angiogram. Serial
lumbar punctures showed normal opening pressures of
12 and 15 cm H2O, with normal cerebrospinal fluid
contents. On serologic testing, thyroid function testing
was normal, and anti-acetylcholine receptor antibodies
testing for myasthenia gravis was negative. The patient
was treated with empiric acetazolamide without
improvement, but no papilledema or visual field defect
was noted. Because the esotropia was stable, the patient
was referred to adult strabismus services for surgery.
Two 6 mm bilateral muscle biopsy specimens were
excised at 5–6 mm posterior to the muscle insertion
at the time of bilateral medial rectus recessions and
sent as fresh specimens directly to ocular pathology.
Histology showed extraocular skeletal muscle atrophy
infiltrated by mucopolysaccharides (Figure 1). Repeat
thyroid function testing again showed normal thyroid-
stimulating hormone (TSH) and free T4 levels; howev-
er, additional testing for thyroid-specific immunoglob-
ulin (TSI) was found to be elevated, consistent with a
diagnosis of euthyroid Graves’ orbitopathy. The patient
achieved complete resolution in diplopia symptoms after
strabismus surgery, and pain symptoms were well
controlled with oral nonsteroidal anti-inflammatory
medications. Smoking cessation counseling was also re-
inforced.
Journal of AAPOS
Case 2

A 38-year-old white man was referred to the Blanton Eye
Institute by oncology for binocular horizontal diplopia,
newly observed anisocoria, and gradually worsening prop-
tosis. Past medical history was significant for smoldering
multiple myeloma (SMM), childhood pancreatitis, hepa-
tomegaly, mild renal dysfunction, peripheral neuropathy,
hyperlipidemia, and hypertension. Fat and serial bone
marrow biopsy performed in the year prior to presenta-
tion showed no evidence of amyloid deposits with normal
karyotyping. A bone scan was negative for lytic lesions. In
the absence of identified amyloid deposition the diagnosis
of SMM was maintained with the patient followed clini-
cally. Ocular history was significant for previous stra-
bismus surgery for a childhood A-pattern esotropia at
age 2 with subsequent consecutive exotropia, which was
determined to be chronic by the time he presented at
our clinic.

On examination the patient was found to have anisoco-
ria, worse in the light, with a decreased reaction to light
in the right eye and proptosis measuring 26 mm in the
right eye and 27 mm in the left eye by Hertel



FIG 2. Medial rectus biopsy with PAS stain (A) and Congo red stain (B) demonstrating skeletal muscle replaced by dense fibrous tissue with focal
amyloid deposition in orange-red (asterisk). Dichroism from apple-green (C) to orange (D) of amyloid deposits as seen under polarization (white
arrows).
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exophthalmometry. Motility examination revealed bilat-
eral moderate global ophthalmoplegia (�2) and an exo-
tropia of 20D in primary gaze. An extensive laboratory
work-up, including myasthenia gravis and thyroid eye dis-
ease autoimmune panels, was negative, and testing of
serum vascular endothelial growth factor, IgG4, catechol-
amines (epinephrine, norepinephrine, dopamine), renin
activity, and aldosterone was within normal limits. Both
MR imaging and computed tomography (CT) studies of
the brain and orbits were notable only for bilateral prop-
tosis. Orbital ultrasound showed bilateral enlargement of
all rectus muscles.

Given his constant exotropia, the patient was referred to
adult strabismus clinic for surgical evaluation. During
anesthesia for bilateral medial rectus resections, passive
forced ductions were negative for restriction, and a bilat-
eral extraocular muscle biopsy was performed, which re-
vealed skeletal muscles with eosinophilic deposits and
thickened vessel walls by amyloid deposition, confirmed
by Congo red positivity, with diachroism under polariza-
tion (Figure 2), consistent with amyloidosis. The patient
was subsequently referred back to his oncologist, given
the ocular amyloidosis, and subsequently underwent addi-
tional bilateral bone marrow biopsy and a renal biopsy,
which were also amyloid positive. Treatment with daratu-
mumab, ixazomib, and dexamethasone was initiated for
multiple myeloma. In follow-up evaluation the patient
showed good improvement in diplopia symptoms after
strabismus correction and is currently tolerating chemo-
therapy.
Discussion
Although the most common cause of either unilateral or
bilateral proptosis in adults is thyroid eye disease
(TED), other etiologies should be considered in the dif-
ferential diagnosis, including infiltration, metastatic dis-
ease, lymphoma, inflammation (orbital inflammatory
pseudotumor, IgG4 disease), and amyloid. Although
the majority of TED occurs in the hyperthyroid (80%)
state (ie, Graves disease), it can occur as well in hypo-
thyroid (5%-10%) and euthyroid (5%-10%) individ-
uals.1 TED is the most common extrathyroidal
manifestation of Graves disease, presenting clinically
in as many as 30%-50% of cases.1,2 A complete labora-
tory work-up for TED includes TSH, thyroxine, triio-
dothyronine, and autoantibody testing for thyroid
peroxidase and TSI.3 Imaging modalities (CT, MR im-
aging, and orbital ultrasound) may augment clinical and
laboratory evaluation as well as help to interrogate for
alternative pathology in the differential of TED. The
diagnosis of TED typically can be made on the basis
of clinical (eyelid retraction, exophthalmos, optic nerve
dysfunction, extraocular muscle restriction) and labora-
tory markers. Patients with atypical features for TED,
Journal of AAPOS
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including lack of thyroid disease (euthyroid function) or
a history of malignancy (eg, lymphoma, metastatic dis-
ease), strictly unilateral cases, or cases with atypical
pattern of extraocular muscles (eg, lateral rectus muscle)
or involvement of the tendon may be candidates for
orbital biopsy. Characteristics histopathologic features
of TED include extensive glycosaminoglycan deposition
between muscle fibers and inflammatory infiltrate with
resulting interstitial edema.4,5

Orbital amyloidosis has been reported with multiple
myeloma.6,7 Amyloidosis typically occurs in middle-aged
adults (54-57 years) and can produce unilateral or bilateral
proptosis, ophthamoplegia, or ptosis. Amyloid light-chain
amyloidosis is more often associated with multiple
myeloma and has been found to arise symptomatically in
up to 15% of cases and has been found incidentally in up
to 30% of multiple myeloma patients.7 Orbital imaging
may show distinctive radiographic signs of orbital infiltra-
tion or extraocular muscle involvement; however, imaging
alone is not diagnostic, and previous reports have shown
extraocular muscle measurement variability between mo-
dalities.8,9 Orbital amyloidosis diagnosis typically requires
a tissue biopsy, and surgical excision may be a primary
treatment for localized orbital amyloidosis.6 Our case 2
had smoldering myeloma and multiple prior fat pad and
bone marrow biopsies, which were negative.
In both cases presented here extraocular muscle biopsy

performed at the time of strabismus surgery allowed a his-
topathologic confirmation of a clinical diagnosis. Clini-
cians should consider the possibility that strabismus
surgery with an extraocular muscle biopsy may be both
therapeutic and diagnostic in strabismus of unknown
etiology.10
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Pharmacologic mydriasis in
an infant following parental
use of topical
glycopyrronium tosylate

Steven Seto, BS,a Alison A. Teo, MD, Meng,a

and Ryan D. Walsh, MDa,b

We report the case of a 2-month-old boy with unilateral pharmaco-
logic mydriasis from inadvertent exposure to glycopyrronium after
parental use of glycopyrronium wipes. Clinician familiarity with
the potential effects of glycopyrronium exposure may aid in the
recognition, diagnosis, and prevention of pharmacologic mydriasis
as well as the reduction of costly and unnecessary evaluations.
A
nisocoria is a common condition, with etiologies
ranging from benign to potentially life-
threatening. Pharmacologic mydriasis is a

frequently encountered cause. Glycopyrronium is a topical
anticholinergic approved in the United States in 2018 for
the treatment of primary axillary hyperhidrosis in patients
at least 9 years of age. Mydriasis is a potential side effect of
this medication. With its recent approval, ophthalmolo-
gists are likely to encounter increasing numbers of patients
presenting with pharmacologic mydriasis secondary to
exposure to topical glycopyrronium.
Case Report

A 2-month-old boy presented at the Neuro-
ophthalmology Clinic at theMedical College ofWisconsin
Eye Institute for evaluation of anisocoria. Six days prior,
the patient’s mother noted unequal pupils after retrieving
him from daycare, with the left pupil being larger than
the right. The anisocoria was greater in bright than dim
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