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ABSTRACT

Aging consists of a physiological decline of an organ-
ism’s functional activity. During the aging process, the
structural and functional changes of the retina can be
observed. In most cases, progressive vision loss occurs
due to the age related changes of the anterior segment.
Retinal diseases, characteristic for senior dogs are: ret-
inal detachment, hypertensive chorioretinopathy, sud-
den acquired retinal degeneration syndrome (SARDS),
progressive retinal atrophy (PRA), glaucoma, retinopa-
thy, cystoid degeneration and neoplasms. The examina-
tion of the retina in senior dogs is based on: ophthalmo-
scopic examination, electroretinography, spectral-do-
main optical coherence tomography (AD-OCT) and if
necessary, histopathological examinations. Comprehen-
sive knowledge regarding the senior dog’s health, signif-

icantly increases their quality of life.

Key words: senior dogs; retina; vision loss; retinop-
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INTRODUCTION

An animal’s life can be divided into four stages: paediat-
ric, adult, senior (mature, middle age) and geriatric (called
senior or super senior) [14]. The understanding of ageing
varies between different authors [9, 14, 34]. The progress
of ageing in the individual species depends upon its size,
breed, genetics and conditions under which they exist. In
2012, Fortney published “The current human pet analogy
chart’, that helps to assess an animal’s life stage, based on
its weight and age. This chart has been widely used in many
studies, which required assigning patients to different age
groups [14].

The main reasons for vision loss of geriatric dogs are
not only the commonly occurring cataracts or corneal dis-
eases, but also retinal disorders. Retinal diseases in aging
dogs are usually secondary. In many dogs, vision loss is
the consequences of systemic diseases or other ophthalmic
problems like retinal degeneration due to high intraocu-
lar pressure (IOP). The primary problem is typically cas-
es affected with hereditary or congenital eye diseases with

a progressive character.
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The process of aging of the retina varies between spe-
cies. Generally, during aging, the retinal inner limiting
membrane becomes thick and vacuolated. In the inner and
outer plexiform layers, cystoid spaces may be observed.
The outer nuclear layer of the peripheral retina progres-
sively thins [15]. According to a study performed in dogs
using SD-OCT, the whole retinal thickness in geriatric
dogs is thinner than in the middle aged dogs [6]. The un-
derstanding of the aging retina develops with every per-
formed study, and requires further analysis [46].

The changes in the senses, including vision, hearing,
and olfaction are common problems in ageing dogs caus-
ing a decrease ability to react to stimuli [9]. There are sev-
eral “normal” aging changes which occur in dog’s and cat’s
eyes like: lenticular sclerosis, iris atrophy, asteroid hyalosis,
or endothelial degeneration of the cornea [11]. In many
cases, the main reason for the ophthalmic consultations are
problems with the vision caused by age-related diseases.

This report reviews some of the most common retinal

problems observed in geriatric dogs.

Retinal detachment

Systemic hypertension is a common problem in ageing
dogs and cats and are often the primary cause of retinal
detachments. Although the prevalence of hypertension in
dogs and cats is not known, an annual screening of cats and
dogs older than 9 years old, is recommended [1]. Retinal
detachments due to systemic hypertension, often occurs in
patients with heart or kidney failure. The main sign of ret-
inal detachment is partial or complete vision loss depend-
ing on the extent of the detachment. It can be diagnosed
during ophthalmic examination using behavioural testing
(menace response) and ophthalmoscopy. In electroretinog-
raphy, the results may be normal, partially attenuated, or
attenuated depending on the severity of the condition. Ad-
ditionally, an ultrasound examination (USG) of the poste-
rior eye segment can demonstrate the typical appearance
of the condition called “seagull wings”. During ultrasound,
it can be visible that a detached retina remains attached
in the area of the optic nerve head and ora serrata [43]. In
some cases, retinal detachments cannot be seen with the
ophthalmoscope or on USG. In these cases, optical coher-
ence tomography (OCT) is required to scan the whole ret-
inal thickness and detect the origins of the flat focal retinal
separations [33]. A typical detachment occurs between the

retinal pigmented epithelium and the photoreceptor layer
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due to its embryological development. In early eye devel-
opment, the retina is made with two layers of epithelium of
neuroectoderm origin. The outer epithelial layer differen-
tiates into the retinal pigment epithelium, while the inner
epithelial layer differentiates into the sensory neuroretina.
These two layers may be separate due to accumulation of
fluids in the subretinal space [35, 43]. Patients with reti-
nal detachments require complete ophthalmic and physi-
cal examinations. The condition is not painful, but it may
cause pain due to its primary cause like: trauma, inflam-
mation, etc. The treatment of retinal detachments require
emergency service as a detached retina needs metabolites
and diffusion of oxygen from the separated choroid. The
medical treatment is mainly based on the treatment of the
primary cause. Progression of a partial detachment may be
prevented by laser retinopexy. It is important to remember
that a blind eye is not painful, does not require enucleation,

and blindness is not a reason for euthanasia [43, 48].

Hypertensive chorioretinopathy

Ocular lesions are common in dogs with systemic hy-
pertension [28]. Retinal and choroidal vascular diseases
may be caused by systemic hypertension secondary to re-
nal or endocrine diseases [47], e. g. diabetes mellitus which is
a common problem in geriatric dogs [43]. The typical fun-
dus lesions that can be observed in dogs with hypertensive
chorioretinopathy are: papilledema, narrowing of the retinal
vessels, retinal oedema, serous detachment, retinal and vit-
real haemorrhages [54]. Systemic hypertension can be the
main cause, not only of retinal detachment but also of retinal
haemorrhages which usually develop as the disease progress-
es. It is possible to classify the depth of haemorrhages based
on the ophthalmoscopy appearance: subretinal (bleeding
from the choroidal vessels between the retina and choroid),
intraretinal (usually manifest as focal petechiae bleeding
from the deep capillaries of the retinal vessels), or prereti-
nal (bleeding between the retina and vitreous form retinal
vessels). Subretinal haemorrhage can lead to retinal detach-
ments [43]. An analysis of 83 dogs diagnosed with punctate
retinal haemorrhage revealed a mean age of the patients of
10 years 3.8 [55]. A study performed on 42 hypertensive
dogs revealed that 40 % of them had retinal haemorrhages
[28]. In dogs affected with acute blindness due to initial clin-
ical signs, such as intraocular haemorrhage, retinal detach-
ment, or secondary glaucoma, hypertensive chorioretinopa-

thy, should be taken under consideration [30].



Diabetic retinopathy

Diabetic retinopathy is a less common manifestation of
systemic diseases. The typical ocular manifestation of dia-
betes mellitus (DM) in dogs are cataracts. In one study, 80 %
of the dogs affected with DM developed cataracts within
16 months of the diagnosis [7]. Accordingto Herring
et al. [20], about 20 % of the diabetic dogs had retinal pe-
techiae. Retinal haemorrhages involve: retinal capillary
degeneration, micro aneurysms, or even can cause small
retinal detachments that can be observed in the ophthal-
moscopic examinations. These changes may lead to vision
impairment, which often occurs in humans affected with
diabetes mellitus [43]. DM tends to occur in middle aged to
older dogs (5—12 years of age) [12]. Retinopathies in dogs

occur less often than in humans [20].

Sudden acquired retinal degeneration syndrome
(SARDS)

Sudden acquired retinal degeneration syndrome has
only been diagnosed in dogs. The typical reported sign
of the disease is an acute blindness with a normal-look-
ing fundus [43]. SARDS affects middle-aged to elder-
ly dogs and often moderately overweight, aged between
7—10 years [2, 3, 51, 53]. According to the studies, the ma-
jority of the affected dogs are spayed females [5, 24]. Until
now, genetic predisposition has not been documented. An
analysis of breed predisposition revealed that SARDS oc-
curs most commonly in mixed-breed dogs. It has also been
reported that SARDS occurs more often in small breed dog
(Dachshund, Miniature Schnauzer, Pug, Brittany, Bichon
Frise, Beagle, Maltese, American Cocker Spaniel, Pomera-
nian, and possibly Shihtzu) [5, 10, 19, 51, 53].

Typical for SARDS is that a rapid vision loss develops
over a period of days to weeks; this has been reported in the
USA since the 1980s. Previously, the condition had been
known as “toxic metabolic retinopathy” or “silent retina
syndrome”. SARDS can be diagnosed using electroretinog-
raphy (ERG). This examination helps to distinguish SARDS
from central blindness, in which the manifestation of the
disease is similar—acute blindness, but a normal looking
fundus can be seen. In dogs with central blindness, the
ERG is normal, while in SARDS cases, it is distinguished
due to the loss of photoreceptor outer segments and the
numbers of apoptotic nuclei in the outer nuclear layer can
be seen in the histopathology examinations [43]. Similar

findings were revealed after analyses of 10 dogs affected

with SARDS using OCT [44]. Although the primary cause
of the disease is still not known, endocrine disorders have
been suspected due to the common history of SARDS pa-
tients, i.e. polyuria, polydipsia, polyphagia, lethargy, and
obesity. Currently, autoimmune inflammatory processes
and toxicity have been taken under consideration as a pri-
mal reason in case of sudden acquired retinal degeneration
syndrome. Even today, there is no proven treatment for
SARDS, so affected dogs remain blind, although systemic

signs usually decrease over time [43].

Progressive retinal atrophy (PRA)

Progressive retinal atrophy is a broad general term that
describes a number of inherited neuroretinal degenera-
tions [8]. Although PRA can affect even young animals,
very often it is a terminal stage, when the owner recog-
nise eyesight problems are occurring in advanced age.
The analysis of 31 dogs with PRA revealed that 48 % were
diagnosed between 6—10 years and 26 % were diagnosed
between 11—15 years of age [22]. PRA is a hereditary dis-
ease that initially affect rods, leading to loss of night-vision.
Complete blindness occurs when the disease develops and
cones starts to be affected [42]. Because the disease is in-
curable, it is important to determine the diagnosis before
breeding [39]. It has been found that PRA is an autoso-
mal recessive inherited disease, but X-linked forms and
one autosomal dominant form has also been reported
[40]. The diagnosis is based upon the clinical history and
complete ophthalmic examinations with fundoscopy and
electroretinography (ERG) [17]. During ophthalmoscopic
examination hyperreflectivity that develops as a result of
thinning neurosensory retina and the thinning of blood
vessels can be seen as a characteristic for PRA. In termi-
nal stages, the complete atrophy of the retina occurs. Ab-
normalities, like vitreous liquefaction (syneresis), asteroid
hyalosis and cataracts are also observed in the later stages
of PRA [18, 50].

Glaucoma related fundus changes

Glaucoma has many definitions. Generally, it is a group
of diseases united by increased intraocular pressure (IOP).
According to Maggio, it is a neurodegenerative disor-
der of the retinal ganglion cells and the optic nerve, causing
blindness [31]. Glaucoma is a common ocular emergency
in veterinary practice. The value of IOP is a consequence of

balance between aqueous humour production and outflow
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[31]; both decline with age [36]. Primary glaucoma is as-
sociated with increasing age [4, 25, 26], e.g. primary close
angle glaucoma can occur in any age but most affected
dogs are middle aged to older [16]. The value of intraocular
pressure for certain species varies between different sources
and different devices. According to Slatter’s Ophthalmolo-
gy, the normal range of IOP in dogs is 8—25 mmHg [37,
38] or 19.2£5.5 mmHg or 12.9+2.7 mmHg using appla-
nation tonometry and 10.8 £3.1 mmHg or 9.1+ 3.4 mmHg
using rebound tonometry [31, 36]. In the case of glaucoma,
an unresponsive dilated pupil can often be present [38].
Mydriasis or a poorly responsive pupil is a consequence of
increased IOP that is causing ischemia, pressure induced
paresis, or paralysis of the iris sphincter muscles [32].
Highly increased IOP for longer than 24 to 72 hours leads
to irreversible blindness [36]. Vision loss occurs due to the
damage of ganglion cell axons in the optic disc region. The
damage is caused by increased IOP that is causing negative
effects on the vascular supply of the optic nerve and axon-
al transport in optic nerve axons [32]. During the fundus
examination, the optic nerve cupping and retinal and optic
nerve atrophy can be observed. Cupping of the optic disc
is due to the bowed outward optic nerve head. It is caused
by an increased IOP on the lamina cribrosa. Another fun-
doscopic finding is the common hyperreflectivity due to
retinal thinning and attenuation of the retinal vessels [32].
There are various types of glaucoma that should be man-
aged according to aetiology, presence or absence of vision,
and the stage of the disease [31].

Primary neoplasms of the retina—canine retinal
gliomas (astrocytoma)

Although retinal glioma rarely occurr in canine pa-
tients, Glial Fibrillary Acid Protein-positive gliomas are
the most frequently encountered primary retinal tumours
in dogs. Gliomas most often arise in the central retina, near
or continuous with the optic nerve. It can have a bland or
an anaplastic cellular profile and can be extensively necrot-
ic [13]. Gliomas in the central nervous systems usually oc-
cur in brachycephalic dog breeds [23, 29, 49]. According
to studies, the affected dogs are middle-aged to old with
the mean age of 9 years in which enucleation is performed,
similarly to previous descriptions of gliomas of the cen-
tral nervous system [23, 49, 52]. The diagnosis of glioma
is reached based on a signalment and ocular examination

with ultrasound examination of the eye globe, supported
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with other ocular imagining tests. A histopathology exami-
nation and eventually immunohistochemistry is necessary
in order to confirm the diagnosis. In the literature there
is an interesting clinical case which describes a 9.5 year
old spayed female miniature Schnauzer with the histo-
ry of a unilateral 1-week old ocular problem. Employing
a B-mode ultrasonographic examination using 10 MHz,
the authors demonstrated a mushroom-shaped, relatively
homogenous hyperechoic mass arising from the mid-dor-
sal chorioretinal region. The histopathology examination
of the mass revealed a retinal glioma [41]. Other investi-
gators have described ocular changes of retinal gliomas
such as: intra ocular haemorrhage, glaucoma, and retinal
detachment with its typical clinical signs [27, 41]. The met-
astatic potential of canine retinal glioma (astrocytoma) is
low, but ascending invasion into the ventral aspect of the
brain should be considered [41].

Cystoid degeneration of the retina

The other rarely diagnosed ocular disease that occurs
in senior dogs is cystoid degeneration [45]. However, an
analysis performed on age-related changes in the eyes of 86
Beagle dogs revealed that 85 % of the animals were affected
with cystoid degeneration of the retina. The cysts were sin-
gle or multiple at or near the ora ciliaris retinae [21]. With
age, the inner limiting membrane becomes thickened and
increasingly vacuolated. The inner and outer plexiform
layers can have cystoid spaces, which are formed within
Mullerian cells [46]. Peripherally, the retina is adjacent to
the ora ciliaris retinae; this region undergoes cystic chang-
es with multiple cystic structures that protrude into the
vitreous. These changes may lead to retinal detachment.
Because the changes occur peripherally, they tend not to
affect the vision [42].
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