STEREOPSIS
Stereoacuity is determined by presenting targets with retinal disparity
separately to each eye by using polarized images. The most popular
office tests measure a range of thresholds from 800–40 seconds of arc.
Normal stereoacuity is 40 seconds of arc. If a patient achieves this level
of stereoacuity, one is assured that the eyes are aligned orthotropically
and that vision is intact in each eye. Random dot stereograms have
no monocular depth cues and provide an excellent screening test for
strabismus and amblyopia in children.
COLOR VISION
The retina contains three classes of cones, with visual pigments of
differing peak spectral sensitivity: red (560 nm), green (530 nm), and
blue (430 nm). The red and green cone pigments are encoded on
the X chromosome, and the blue cone pigment on chromosome 7.
Mutations of the blue cone pigment are exceedingly rare. Mutations of
the red and green pigments cause congenital X-linked color blindness
in 8% of males. Affected individuals are not truly color blind; rather,
they differ from normal subjects in the way they perceive color and
how they combine primary monochromatic lights to match a particular color. Anomalous trichromats have three cone types, but a mutation in one cone pigment (usually red or green) causes a shift in peak
spectral sensitivity, altering the proportion of primary colors required
to achieve a color match. Dichromats have only two cone types and
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VISUAL FIELDS
Vision can be impaired by damage to the visual system anywhere
from the eyes to the occipital lobes. One can localize the site of the
lesion with considerable accuracy by mapping the visual field deficit
by finger confrontation and then correlating it with the topographic
anatomy of the visual pathway (Fig. 39-3). Quantitative visual field
mapping is performed by computer-driven perimeters that present a target of variable intensity at fixed positions in the visual field
(Fig. 39-3A). By generating an automated printout of light thresholds,
these static perimeters provide a sensitive means of detecting scotomas
in the visual field. They are exceedingly useful for serial assessment of
visual function in chronic diseases such as glaucoma and pseudotumor
cerebri.
The crux of visual field analysis is to decide whether a lesion is
before, at, or behind the optic chiasm. If a scotoma is confined to one
eye, it must be due to a lesion anterior to the chiasm, involving either
the optic nerve or the retina. Retinal lesions produce scotomas that
correspond optically to their location in the fundus. For example, a
superior-nasal retinal detachment results in an inferior-temporal field
cut. Damage to the macula causes a central scotoma (Fig. 39-3B).
Optic nerve disease produces characteristic patterns of visual field
loss. Glaucoma selectively destroys axons that enter the superotemporal or inferotemporal poles of the optic disc, resulting in arcuate scotomas shaped like a Turkish scimitar, which emanate from the blind spot
and curve around fixation to end flat against the horizontal meridian
(Fig. 39-3C). This type of field defect mirrors the arrangement of the
nerve fiber layer in the temporal retina. Arcuate or nerve fiber layer
scotomas also result from optic neuritis, ischemic optic neuropathy,
optic disc drusen, and branch retinal artery or vein occlusion.
Damage to the entire upper or lower pole of the optic disc causes an
altitudinal field cut that follows the horizontal meridian (Fig. 39-3D).
This pattern of visual field loss is typical of ischemic optic neuropathy
but also results from retinal vascular occlusion, advanced glaucoma,
and optic neuritis.
About half the fibers in the optic nerve originate from ganglion
cells serving the macula. Damage to papillomacular fibers causes a
cecocentral scotoma that encompasses the blind spot and macula
(Fig. 39-3E). If the damage is irreversible, pallor eventually appears in
the temporal portion of the optic disc. Temporal pallor from a cecocentral scotoma may develop in optic neuritis, nutritional optic neuropathy, toxic optic neuropathy, Leber’s hereditary optic neuropathy,
Kjer’s dominant optic atrophy, and compressive optic neuropathy. It
is worth mentioning that the temporal side of the optic disc is slightly
paler than the nasal side in most normal individuals. Therefore, it
sometimes can be difficult to decide whether the temporal pallor visible on fundus examination represents a pathologic change. Pallor of
the nasal rim of the optic disc is a less equivocal sign of optic atrophy.
At the optic chiasm, fibers from nasal ganglion cells decussate into
the contralateral optic tract. Crossed fibers are damaged more by
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Disorders of the Eye

EYE MOVEMENTS AND ALIGNMENT
Eye movements are tested by asking the patient, with both eyes open,
to pursue a small target such as a penlight into the cardinal fields of
gaze. Normal ocular versions are smooth, symmetric, full, and maintained in all directions without nystagmus. Saccades, or quick refixation eye movements, are assessed by having the patient look back and
forth between two stationary targets. The eyes should move rapidly
and accurately in a single jump to their target. Ocular alignment can
be judged by holding a penlight directly in front of the patient at about
1 m. If the eyes are straight, the corneal light reflex will be centered
in the middle of each pupil. To test eye alignment more precisely, the
cover test is useful. The patient is instructed to look at a small fixation
target in the distance. One eye is covered suddenly while the second
eye is observed. If the second eye shifts to fixate on the target, it was
misaligned. If it does not move, the first eye is uncovered and the test
is repeated on the second eye. If neither eye moves the eyes are aligned
orthotropically. If the eyes are orthotropic in primary gaze but the
patient complains of diplopia, the cover test should be performed with
the head tilted or turned in whatever direction elicits diplopia. With
practice, the examiner can detect an ocular deviation (heterotropia) as
small as 1–2° with the cover test. In a patient with vertical diplopia, a
small deviation can be difficult to detect and easy to dismiss. The magnitude of the deviation can be measured by placing a prism in front of
the misaligned eye to determine the power required to neutralize the
fixation shift evoked by covering the other eye. Temporary press-on
plastic Fresnel prisms, prism eyeglasses, or eye muscle surgery can be
used to restore binocular alignment.

therefore will accept a color match based on only two primary colors.
Anomalous trichromats and dichromats have 6/6 (20/20) visual acuity, but their hue discrimination is impaired. Ishihara color plates can
be used to detect red-green color blindness. The test plates contain a
hidden number that is visible only to subjects with color confusion
from red-green color blindness. Because color blindness is almost
exclusively X-linked, it is worth screening only male children.
The Ishihara plates often are used to detect acquired defects in color
vision, although they are intended as a screening test for congenital
color blindness. Acquired defects in color vision frequently result
from disease of the macula or optic nerve. For example, patients with
a history of optic neuritis often complain of color desaturation long
after their visual acuity has returned to normal. Color blindness also
can result from bilateral strokes involving the ventral portion of the
occipital lobe (cerebral achromatopsia). Such patients can perceive
only shades of gray and also may have difficulty recognizing faces
(prosopagnosia). Infarcts of the dominant occipital lobe sometimes
give rise to color anomia. Affected patients can discriminate colors but
cannot name them.

CHAPTER 39

normal, asymptomatic individual. The diagnosis is confirmed by placing a drop of dilute (0.125%) pilocarpine into each eye. Denervation
hypersensitivity produces pupillary constriction in a tonic pupil,
whereas the normal pupil shows no response. Pharmacologic dilatation from accidental or deliberate instillation of anticholinergic agents
(atropine, scopolamine drops) into the eye also can produce pupillary
mydriasis. In this situation, normal strength (1%) pilocarpine causes
no constriction.
Both pupils are affected equally by systemic medications. They are
small with narcotic use (morphine, heroin) and large with anticholinergics (scopolamine). Parasympathetic agents (pilocarpine, demecarium bromide) used to treat glaucoma produce miosis. In any patient
with an unexplained pupillary abnormality, a slit-lamp examination is
helpful to exclude surgical trauma to the iris, an occult foreign body,
perforating injury, intraocular inflammation, adhesions (synechia),
angle-closure glaucoma, and iris sphincter rupture from blunt trauma.

1/30/15 4:42 PM

