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Obvious Ophthalmology:
Keratoconjunctivitis Sicca
The Royal College of Veterinary Surgeons’ Guide to Professional Conduct
recommends that we should all undertake clinical audit, and so, ever keen to keep
up with my professional body’s requirements, I performed a retrospective survey of
the last thousand canine cases that I have examined. What were the most common
ophthalmic problems referred to me, and what breeds of dog were affected by them?
Ninety-nine animals were affected by corneal ulcers and 93 dogs had defects
in eyelid conformation, while 77 had lens opacities. But a total of 182 cases of
keratoconjunctivitis sicca (KCS) came my way, so it is with “dry eye” that we will
start this series of papers on common canine ocular problems.
Key words: Dry eye, keratoconjunctivitis sicca, ocular surface, immunopathology,
Schirmer tear test
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The prime position of keratoconjunctivitis sicca in my survey reflects the high
prevalence of the condition in canine
patients.

The first survey of dry eye was undertaken by Professor Lloyd Helper, one of
the doyens of veterinary ophthalmology,
back in 1976. He noted only 0.4% of the
canine population to be affected with a
deficiency in tear production, but move
on twenty years, and Dr Renee Kaswan,
a key player in dry eye research, noted a
prevalence of up to 35% in the patients
she surveyed in 1998.
The truth is probably somewhere in
between. In a study of 1,000 randomly
picked, apparently normal dogs, we
measured the Schirmer tear test (STT)
and found levels of tear production lower
than 15mm of tear strip wetting in one
minute in 131 dogs, giving a prevalence
of 13%. That however, was in apparently
normal dogs and the STT always has to be
seen in the context of whether the ocular
surface is indeed healthy or not, whatever
the reading is. A significant number of cats
have even lower STT values in the face of
apparently normal eyes!
The problem with trying to obtain a
true prevalence of clinical dry eye in the
whole dog population is that as a specialist
I see many dogs with KCS, but cannot
tell from what proportion of the whole
population these dogs were taken. Even
if it were only a little more than 1%, that
is still a large number of dogs in every
veterinary practice. It shows the importance of being aware of dry eye in every
dog that is presented with a red eye or a
corneal ulcer, both of which conditions
may well be associated with KCS.

Signs of dry eye

In the dog, assessment of tear production is generally simple. Placement of a
Schirmer tear test strip into the lower
conjunctival sac for one minute should
give a filter strip wetting of at least
15mm (Figure 1). If it is less than this we
should be concerned that KCS may be
present, but it is important to see the test
reading in the context of the appearance
of the ocular surface.

Figure 1: The Schirmer tear test – note tear uptake in
the left eye but KCS in the right.

Key signs of dry eye are a dull lustreless
ocular surface, and importantly, a reflection of a light directed at the cornea does
not have a sharp boundary but rather is
broken up into many small dots (Figure
2). A normal tear film over the cornea
surface gives a crystal clear reflection.
Other signs include conjunctival redness and a mucoid to muco-purulent
ocular discharge. The redness signals
conjunctivitis so is seen not only on the
globe itself but also on the conjunctiva
of the lid. Many clinicians fail to reflect
the upper conjunctiva when examining
the eye. The lower conjunctival sac can
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be hyperaemic just because of debris
moving into it from the ocular surface
so it is always worth assessing the upper
conjunctiva by gently pulling back the
upper lid (Figure 3).
This can be important in differentiating
conjunctivitis from uveitis: conjunctivitis
will involve the conjunctiva of both the
globe and the lid, while the intraocular
inflammation of uveitis will give a hyperaemia of the episclera overlying the globe
alone, and indeed particularly just behind
the limbus where the cornea meets the
sclera, since this area overlies the ciliary
body (Figure 4). This redness is known
as ciliary flush.

is critical. The eye responds by binding as
much iron in the tear film as possible with
the protein lactoferrin.
Another key antibacterial agent in tears is
immunoglobulin A. This dimer of IgG,
joined with the secretory component is
a key player in mucosal immunity. IgA
agglutinates pathogens and thus inactivates them.
Figure 2: The corneal surface in KCS - note the
break-up of the reflection from the ocular surface and
the corneal vascularisation and pigmentation.

It is thus surprising that dogs with dry
eye do not seem to be overly affected
with ocular surface infections. Perhaps it
is the ocular mucins that still protect the
ocular surface from infection. Whatever
the case, the key message is that the tear
film is critical in maintaining the health
of the ocular surface (Tiffany and Bron
1978) and any dog with a mucoid or
mucopurulent ocular discharge should
have a Schirmer tear test as a key part of
its ophthalmic investigations.

The other important feature to note
about ocular redness resulting from
inflammation is that the hyperaemia is a
diffuse redness - it comes from cytokines
percolating through the tissues, while
in glaucoma the redness comes from
vascular congestion of the episcleral
vessels. So in ocular hypertension the
sclera between engorged episcleral vessels
is white (Figure 5).
The ocular discharge which is often seen
in KCS might lead one to suppose that
there is a bacterial infection, and indeed
many cases of dry eye are treated with
one antibiotic after another without
improvement before someone performs
a Schirmer tear test and identifies the
underlying problem.

Figure 3: Conjunctival hyperaemia and cornea
neovascularisation in severe KCS.

In fact, eyes with deficient tear production are generally not more infected with
bacteria than are eyes with normal tear
production. This may be somewhat of a
surprise since there are a number of factors
in tears that are anti-bacterial.
One of these is lactoferrin. One of the
questions I often ask my students is why
bacteria need iron – it’s a good basic
science question. In fact in an admissions
interview the biochemist interviewing
me asked what the relevance of transition
metals is to biology. That seemed rather
a harsh question for an A level student
but in effect it is the same as why bacteria
need iron. The iron atom can exist as Fe
2+ or Fe 3+, the two ions differing by just
one electron. It is that which makes iron
such a key atom not only in haemoglobin
in vertebrates (the interviewee got that
far!) but also in the electron transfer chain
in mitochondria and bacteria. Iron is of
critical importance for bacteria, and in the
rapidly dividing bacteria present in an ocular surface infection, a ready supply of iron

Also in the normal tear film is lysozyme,
an enzyme that hydrolyses the linkages
between the N-acetylmuramic acid and
N-acetyl-D-glucosamine residues in a
peptidoglycan in Gram positive bacterial
cell walls.

Figure 4: Here is a panoply of ocular pathology: a
central corneal ulcer that has resulted in a reflex uveitis
which is seen in the redness – ciliary flush – which is
particularly pronounced just behind the limbus.

Figure 5: The redness here is characteristic of
glaucoma with white sclera obvious in between the
engorged episcleral vessels.

The irony of the situation is that in
human patients with dry eye, the
Schirmer tear test is a much less reliable
measure of ocular surface health, and
medical ophthalmologists have to use
many other tests to ensure that KCS is
the correct diagnosis. In particular, they
use the vital dye Rose Bengal to evaluate the health of the conjunctival surface.
However, this is a far more subjective
assessment compared with the numerical
value derived from the Schirmer tear test.
The same can be done in dogs (Figure 6)
but we have much less information on
how relevant dye staining is in diagnosing
ocular surface pathology. In fact Rose Bengal seems particularly to stain conjunctival

Figure 6: Rose bengal staining in a dog with KCS.
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