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Binasal hemianopia due to bilateral internal
carotid artery atherosclerosis
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A 70-year-old man with arterial hyper-
tension and a pacemaker was referred
for neuro-ophthalmological examina-
tion due to visual field defects. The
patient was experiencing increased dif-

ficulty with vision at night and
increased sensitivity to light and glare,
for which he had consulted an oph-
thalmologist who noted the field
defects.

Apart from the visual fields showing
binasal hemianopia extending across
the vertical midline (Fig. 1A), neuro-
ophthalmological examination revealed
a best corrected visual acuity of 0.9,
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Fig. 1. (A) Automated visual fields (30°, Octopus 900, G Dynamic, Humphrey printout option). Binasal hemianopia extending across the vertical
midline. (B) Fundus photographs and measures of the peripapillary retinal nerve fibre layer (RNFL) thickness using optical coherence tomography
(OCT). Diffuse pallor of both optic discs was seen; the retinas appeared normal (upper panel). OCT revealed bilateral thinning of the peripapillary
RNFL, mainly on the temporal side of the right optic disc and on the nasal and superior sides of the left optic disc (lower panel). Numbers indicate
thickness in um, red colour denotes thinning, yellow colour borderline thinning, and green colour normal thickness. (C) Non-enhanced computed
tomography of the brain. Axial (left) and coronal (right) views showing bilateral internal carotid artery (ICA) atherosclerosis and atrophic optic
chiasm. Both ICAs are slightly dolichoectatic.
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right eye, and 1.0, left eye, and a
bilateral severe dyschromatopsia of
which the patient was well aware.
Pupillary reactions were normal. The
intraocular pressure was 21 mmHg
bilaterally, and incipient cataracts were
noted at slit lamp examination. Fundus
examination revealed diffuse pallor of
the optic discs bilaterally. No glauco-
matous cupping was noted and the
retinas appeared normal (Fig. 1B,
upper panel). Spectral domain optical
coherence tomography (OCT) scan
revealed thinning of the temporal peri-
papillary retinal nerve fibre layer, right
eye, and of the nasal and superior
peripapillary retinal nerve fibre layer,
left eye (Fig. 1B, lower panel). The
macular OCTs were completely normal
except for minor oedema in the papil-
lomacular region, left eye (not shown).

Computed tomography (CT) scan of
the brain showed thick, contiguous
calcifications and slight dolichoectasia
of both internal carotid arteries adja-
cent to the optic nerves immediately
anterior to the optic chiasm (Fig. 1C).
Magnetic resonance imaging was not
performed because of a pacemaker. A
carotid artery duplex scan showed 30%
calcification of the cervical segment of
the internal carotid artery bilaterally.
Laboratory studies revealed hypercho-
lesterolemia with a total cholesterol of
6.3 mmol/l (national recommenda-
tions: <4 mmol/l) and an LDL of
3.6 mmol/L (<1.8 mmol/l), and treat-
ment with clopidogrel as well as sim-
vastatin was subsequently initiated.
The patient was followed for a year
with symptoms and findings remaining
completely stable.

Isolated Dbinasal hemianopia is
exceedingly uncommon. As opposed
to its counterpart, bitemporal hemian-
opia, binasal hemianopia has probably
more to do with the eyes, including
optic nerve head, than the brain. In a
study of 100 patients referred for
neuro-ophthalmological  evaluation,

eight had binasal visual field defects
of which six were caused by bilateral
optic nerve head involvement such as
optic disc drusen or bilateral retinal
disease such as retinitis pigmentosa.
The remaining two cases were caused
by congenital hydrocephalus, where the
distended third ventricle putatively had
pushed the intracranial optic nerves
laterally against the supraclinoid por-
tion of the internal carotid arteries
(Salinas-Garcia & Smith 1978).

Binasal hemianopia can conceivably
be caused by bilateral atherosclerosis
or aneurysms of the internal carotid
arteries simultaneously compressing
the adjacent non-crossing fibres of both
optic nerves. However, the documen-
tation in literature of this causal rela-
tionship  mostly relies on the
examination of post-mortem material
(Smith 1905) and the combination of
tangent screen perimetry, ophthalmos-
copy and X-rays (Knapp 1932). Sur-
prisingly, except for one single case
(Fabian 1980), we did not find any
cases of binasal hemianopia caused by
internal carotid atherosclerosis docu-
mented with modern imaging tech-
niques.

Our patient displayed a binasal he-
mianopia not respecting the vertical
midline, which is characteristic for this
type of hemianopic field defect. The
maculas were spared preserving good
central visual acuity. A significant part
of the lower temporal fields were
affected, especially in the left eye.
Corresponding to the field defects, a
thinning of the peripapillary retinal
nerve fibre layer was noted on OCT,
most likely caused by retrograde axo-
nal degeneration as also seen in chias-
mal injury (Ostri et al. 2012). There
was no sign of glaucoma; the intraoc-
ular pressures were consistently nor-
mal, the optic discs were not
excavated, and the visual field defects
were stable despite no antiglaucoma
therapy. A CT scan was normal except

for dense bilateral calcification and
slight dolichoectasia of the intracranial
internal carotid arteries adjacent to
and most likely compressing the
non-crossing axonal fibres of the
prechiasmatic optic nerves. We recom-
mend a CT scan of the chiasmal region
for patients presenting with binasal
visual field defects and optic atrophy,
where optic disc appearance and intra-
ocular pressure readings speak against
glaucoma.
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