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Approach to the

Blind Patient

Blindness, complete or partial, is a relatively common clinical presentation of
veterinary species, but one with a multitude of possible causes. A thorough history
and clinical examination is necessary to localise the lesion. Furthermore, being
familiar with the neurological pathways involved in the relevant neuro-ophthalmological
tests is also mandatory for an accurate anatomical localisation of a lesion. This correct
localisation allows the clinician to formulate an appropriate differential diagnosis
list, to select diagnostic tests, and ultimately, to implement targeted therapies to the
disorder responsible for the blindness.
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Introduction

Visual loss or blindness is a relatively
common clinical presentation in dogs and
cats. Colliding with walls or inanimate
objects are classical signs of visual loss
that typically are noted by owners of
animals with bilateral blindness. Unilateral
blindness may be more difficult for the
owners to recognise.
Blindness can result from lesions that
interfere with the light transmission
within the eye, with the processing of
light by the retina, with the transmission
of the neurological impulse by the optic

nerve, or with the signal processing within
the central nervous system (Figure 1).
Lesions causing blindness can therefore be
subdivided into four categories:
1. Pre-retinal causes
2. Retinal causes
3. Optic nerve causes
4. Central nervous system causes
The correct approach to these
patients involves confirmation and
characterisation of the visual impairment,
anatomic localisation and appropriate
diagnostic testing.
Figure 1: Diagram of the
visual pathway. Light travels
within the eye to reach the
photoreceptors in the retina
(1). These transform the
light stimulus to an electrical
signal which is transmitted
intraretinally towards the
retinal ganglion cell layer.
The axons of the retinal
ganglion cells make up the
optic nerve (2), which leaves
the globe and travels within the
orbit. The optic nerve passes
through the optic foramen
and optic canal (3) into the
skull to reach the optic chiasm
(4). At the level of the optic
chiasm most fibres (67% in
the cat, 75% in the dog and
85% in the horse) decussate
to the contralateral side. The
retinal ganglion cell axons
involved in vision synapse at
the lateral geniculate nucleus
(6). From there, the signal is
then transmitted via the optic
radiations (7) towards the
occipital (visual) cortex (8) for
processing of the visual signal.

Assessment of vision
(confirmation of blindness)

Obtaining a thorough history for the
patient is fundamental. The signalment
may also provide vital clues as to which
disease processes should be considered
(Featherstone and Heinrich 2013;
Heinrich, 2014; Hamzianpour 2019). Some
conditions, such as retinal atrophy, may be
due to genetic mutations and so be breed
specific. Other conditions may be more
common in younger or older animals, or
may more typically present with chronic
or acute changes (Heinrich, 2014).

Figure 2: Two year old male-neutered Border Collie diagnosed with B-cell lymphoma who presented with
lethargy, inappetence, vomiting, diarrhoea and blindness. Note the dyscoria due to iris swelling, as well as
the abnormal discolouration and hyperaemia of the irides due to invasion of the iris by the tumour cells.
Both pupils appear opaque due to a complete retinal detachment (white asterix) secondary to accumulation
of fluid between the neuroretina and retinal pigment epithelium. In both eyes, blood vessels (red arrow) are
seen though the pupil (orange arrows), these correspond to the retinal vasculature which is visible due to its
anterior displacement (retinal detachment).
Figure 3: Diagram of the pupillary light
reflex (PLR) pathway. Light hits
the retina (1) and is transformed into an
electrical signal by the photoreceptors,
this is then transmitted towards the
retinal ganglion cells layer. The axons
of the retinal ganglion cells make up the
optic nerve (2). The optic nerve leaves
the orbit via the optic foramen and optic
canal (3) towards the skull. At the level
of the optic chiasm (4) the majority of
the fibres decussate to the contralateral
side (67% in the cat, 75% in the dog and
85% in the horse). The fibres involved
in the PLR pathway leave the optic tract
(5) and travel to the pretectal nucleus
(6). Axons from the pretectal nucleus
then relay to both parasympathetic
nuclei of the oculomotor nerves (7). The
oculomotor nerve (8) travels through
the orbital fissure (9) towards the orbit.
Once in the orbit reaches the
ciliary ganglion (10) where it synapses
to the postganglionic parasympathetic
neurone. The postganglionic
parasympathetic neurones form the
short ciliary nerves (11) that transmit
the signal to the iris sphincter muscle
causing miosis. Note that because the
signal is processed bilaterally, both
pupils should constrict.

A detailed ophthalmic examination is
required, including assessment of the
menace response, dazzle reflex, pupillary
light reflexes (PLRs), palpebral reflex,
Schirmer tear test readings, tonometry,
and examination of the cornea, intraocular
structures and fundus. For a more indepth discussion of the ophthalmic
examination, readers are directed to a
recent article by Negar Hamzianpour
(The Ophthamic Examination in the
Dog and Cat,Vet CPD Journal 2019,
Vol 6, Issue 1), as well as relevant
textbooks (Featherstone and Heinrich,
2013; Heinrich 2014). If no ocular
cause of blindness is identified, further
investigations including a neurological
examination should be considered (Webb
and Cullen, 2013; Garosi and Lowrie,
2014; de Lahunta et al. 2015). A full
physical examination is also indicated
in all patients to check for any systemic
disease (Hamzianpour, 2019) (Figure 2).
Vision can be subjectively assessed by the
menace response, dazzle reflex and PLRs.
If visual function is in doubt, the patient
can be subjected to a maze test. A maze
test can be done with the lights on or
off to assess both photopic and scotopic
vision. Other tests involve dropping a
cotton wool ball (or other scentless and
soundless object) to see if the animal can
track it.Visual placing can be used to help
assess vision in small dogs and cats – the
patient is picked up then moved towards
the edge of the exam table.Visual animals
will normally reach for the edge of the
table with their forelegs. This test can
be done with one of the patient’s eyes
covered, to assess for any difference in
vision between the eyes. Alternatively
a laser pointer can be used to see if the
patient can follow the path of the light –
this can be beneficial with cats, who may
be less cooperative for examination than
dogs (Heinrich, 2014).

Menace Response

The menace response is a learned protective
response. It is therefore unreliable in young
animals under 12 weeks (Hoskins 1990;
Shores 1983). A threatening movement of
the hand is directed towards one eye while
the other eye is covered. Immediate closure
of the eyelids and retraction of the globe or
an avoidance movement of the head is the
normal response. Care needs to be taken to
avoid causing an air current that could elicit
a blink from a blind eye. The afferent arm
of the menace response is the retina and
optic nerve (CN II), and the efferent arm
is the palpebral branch of the facial nerve
(CN VII) and orbicularis oculi (Heinrich,
2014; deLahunta et al. 2015).

Dazzle reflex

The dazzle reflex is evaluated by directing
a bright light source towards the eye, that
elicitates eyelid closure. The brightness
of the light is of extreme importance
in evaluating the results of this test,

especially when opaque ocular media are
present. This reflex involves the retina
and CN II that synapses in the midbrain
and subsequently project to the CN VII
nucleus and this to the orbicularis muscle.
Because the dazzle reflex is a pre-cortical
reflex, the presence of a dazzle does not
rule out blindness of cortical origin.

Pupillary symmetry and
pupillary light reflexes (PLRs)

The pupillary movement and symmetry
should be examined in both light
and dark settings to detect subtle
abnormalities (Hamzianpour, 2019). The
light directed into one eye should result
in the constriction of both pupils, that
pupil (direct PLR) and the contralateral
(consensual PLR). The consensual PLR is
less prominent because of high percentage
of fibre decussation at the chiasm (67%
in the cat, 75% in the dog and 85% in the
horse (Ofri, 2013)) in our patients (Figure
3). The consensual PLR and dazzle reflex
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Figure 4: Four-month-old male cross-breed dog
who presented following a full thickness corneal
laceration to the left eye. The tapetal reflex (green
reflection from the fundus) can be clearly seen in the
normal right eye, but cannot be seen in the left eye.
This is caused by the presence of corneal oedema,
uveitis, and disruption to the lens. The gelatinous
material adherent to the left eye was a mixture of
clotted aqueous humour and lens material. Menace
response was absent in the left eye due to the severe
opacity of the ocular media, but the affected eye
presented an intact dazzle reflex and a consensual
pupillary light reflex from the left to the right eye,
suggesting some remaining retinal function. Ocular
ultrasound did not reveal other anomalies. This globe
underwent lens removal and corneal repair and was
visual immediately after surgery.
Figure 5: Elderly Pug with marked pigmentary
keratitis. The pigment extends axially from the
medial canthus, and nearly reaches the lateral
canthus. It obscures most of the pupil, causing
severe visual deficits, although the dorsal and
ventral cornea remains relatively clear. Note
the euryblepharon (large palpebral fissure) and
marked scleral show in both eyes. The pigment
has formed on the exposed axial cornea, where
the eyelids are least efficient at coating the ocular
surface with tears.

Figure 6: Fifteen-year-old male neutered West Highland White Terrier with corneal ulceration with a melting
ulcer in the left eye. The entire corneal surface is heavily filled with cellular infiltrate (yellow in appearance),
preventing examination of the intraocular structures. The corneal surface is very uneven due to the degree of
keratomalacia (corneal melting) and there is deep stromal defect axially.

can be extremely valuable in evaluation
of problems when the posterior segment
cannot be visualised (e.g., mature cataract,
hyphaema) for assessment of retinal
function in the affected eye (Figure 4).
Similarly to the dazzle reflex, the PLR
is a pre-cortical reflex, and so would be
present in cases where the blindness is
of central origin. The PLR and dazzle
reflex may also be intact if the blindness
is due to opacity of the ocular media,
since enough light can penetrate to the
retina to drive the reflex (Heinrich, 2014;
deLahunta et al. 2015).

Causes of blindness
in dogs and cats

Once we have determined that our
patient is blind, the next step is to localise
anatomically the affected region. As we
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have previously discussed, acute blindness
can be associated to either an intraocular
problem (pre-retinal and retinal causes) or
within the neurological pathway (optic
nerve and central nervous system causes).

Pre-retinal causes of blindness
A clear ocular media is required to
allow light to reach the retina. The
clear ocular media include the cornea,
aqueous humour, lens and vitreous. These
structures are transparent to allow the
passage of light and image formation by
the retina. Any opacity within the clear
ocular axis can therefore cause blindness.
A complete ophthalmic examination
should reveal any opacity.
Ocular ultrasound can be useful to
examine the intraocular structures and
superficial orbital components if direct

visualisation is not possible due to
turbidity of the ocular media or cataract.
•  Corneal pigmentation: (Ledbetter
and Gilger, 2013; Sanchez, 2014). This
is very common in the Pug (Figure 5),
and can also be seen in other
brachycephalic species, as well as in
any breed secondary to diseases such
as keratoconjunctivitis sicca (Maini
et al, 2018; Bellhorn and Henkind,
1966). In most cases pigmentation
does not cause sufficient visual
deficits to cause noticeable behaviour
changes, but some severely affected
animals may be completely blind. In
brachycephalic animals, pigmentation
is first noticed at the medial limbus,
and then spreads axially across the
cornea. It is thought to be associated
with dessication of the corneal surface
due to their poor eyelid conformation
and poor tear quality and quantity, as
well as irritation from entropion of
the medial lower eyelid (Packer et al.
2015; O’Neill et al. 2017).
•  Corneal ulceration: (Ledbetter and
Gilger, 2013; Sanchez, 2014). Corneal
ulceration leads to corneal oedema
and neovascularisation, and there
may also be inflammatory infiltrate.
In severe cases (Figure 6), such are
melting ulcers, these changes may be
severe enough to impair vision, at
least temporarily. The corneal changes
may be exacerbated by the presence
of reflex uveitis. If healing can be
achieved then the cornea will usually
clear with time, allowing the return
of vision. A degree of fibrosis usually
remains permanently, but this typically
does not impair vision significantly.
If a surgical repair has been required,
this will likely cause permanent visual
deficits as most grafts will be at least
somewhat opaque. However, in most
cases, the peripheral vision around the
graft allows the patient sufficient vision
for normal behaviour (Sanchez, 2014).
•  Non-ulcerative keratitis: (Ledbetter
and Gilger, 2013; Sanchez, 2014).
There are several forms of nonulcerative keratitis recognised, which
can cause sufficient opacity of the
cornea to impede vision (Figure 7).
These include eosinophilic keratitis in
the cat, horse or rabbit, and lymphocytic plasmacytic keratitis (previously
known as chronic superficial keratitis)
in the dog (O’Connell et al. 2017).
These conditions are thought to
be immune-mediated. Topical
immunosuppressive medication is

