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Abstract

Background: Equine ocular diseases pose a medical challenge due to long-lasting and cost-consuming therapies
as well as economic issues associated with potential decrease in value of affected horses. The scale of the problem
is significant but difficult to precisely define because epidemiological data is limited and lacks consistency in presentation.
To date, no retrospective studies specifically investigating Arabian horses have been published.

Results: The aim of this cross-sectional study was to investigate the prevalence of ocular lesions and define the ocular
diseases present in Arabian horses from breeding farms in Poland. Clinical and ophthalmic examination of 615 Arabian
horses at Polish breeding farms (15% of Arabian population in Poland) were performed and medical history from the
previous 5 years was analyzed. Data was obtained from review of veterinary archives and epidemiological interview of the
resident veterinarian at each farm. The prevalence of ocular diseases was 9.75%. The following pathologies
were diagnosed (with their respective prevalence): equine recurrent uveitis (ERU; 5.5%); cataract not related to
ERU (3.3%); non-visual eyes (1.13%); posttraumatic lesions (0.8%); glaucoma (0.16%).

Conclusions: In this study, ERU was the most common ocular disease identified in Arabian horses in Poland.
lts prevalence was lower than usually reported in Europe and the United States. There was no sex or farm
predisposition but ocular disease prevalence increased with age. Other severe ocular pathologies were also
observed, confirming that ocular diseases remain an important clinical problem.
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Background
The Polish Arabian horse breeding program is considered
one of the largest and the most successful worldwide, as
evidenced by the considerable material value and global
interest in the horses being sold. For example, in 2015 at
the high-profile Pride of Poland Arabian Horse Auction
the mare Pepita sold for the high dollar amount of €1.4
million ($US 1.6 m; $NZ 2.5 m). Three hundred years of
tradition and many years of international success have
contributed to the importance of Polish horses for the
Arabian and Warmblood breeds [1, 2].

It is widely accepted that ocular diseases and related
complications are a serious health problem worldwide
with great impact on quality of life and value of affected
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horses, as well as athletic and show potential or use for
other purposes. In addition to the pain associated with
these conditions that can impair welfare, eye disorders
may lead to partial or full blindness, which may exclude
the horse from performance occupations and cause po-
tential risk for the rider. Ocular diseases often require
long-lasting and expensive treatments, and particularly if
vision-threatening, may lead to disruption of training
and potential disqualification from competition due to
ongoing therapies and impairment. Thus, these diseases
lead to large financial losses in the equine industry, esti-
mated at millions of dollars per year in the US [3].

It is difficult to define the scale of the problem and as-
sociated occurrence of ocular diseases in Poland where
equine ophthalmology is a relatively new veterinary dis-
cipline and epidemiological data is lacking. To date, no
reports have been published on the prevalence and type
of ocular lesions in Arabian horse breeding farms. A
limited number of epidemiological studies have been
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published but none have focused on a large group of
horses of one specific breed [3—12].

Thus, the aim of this study was to determine the
prevalence of ocular pathologies in the Arabian horse
population of Poland.

Methods

This study was approved by the 3rd Local Commission
for Ethics in Animal Experiments (Decision No. 24/
2011) and carried out in 2011-2013. All horses included
in this cross-sectional study were recorded in the Polish
Arabian Stud Book and their pedigree confirmed with
an official passport. At the time the study was designed,
the Arabian horse population in Poland numbered approx.
4000 individuals, however most of them were kept in sev-
eral hundred small stables. There were only three large
breeding farms constituting 615 Arabian horses total
(roughly 15% of the general population) — 292, 270 and 53
animals from each farm, respectively. A minimum
required sample size to estimate prevalence of ocular dis-
eases at expected true prevalence of 50%, precision of 5%
and 95% level of confidence was determined to be 352
individuals using EpiTools [13]. As 615 horses were avail-
able, they all were enrolled in the study. Sex and age were
recorded for each animal and they were assigned to three
age/use classes per E.C.A.H.O (European Conference of
Arabian Horse Organization) recommendations: junior
(up to 5 years), main reproduction age (5-12 years) and
older horses (over 12 years).

Each horse underwent general clinical and ophthalmo-
logical examination of both eyes according to commonly
accepted standards [3, 5, 14-16]. Medical histories from
the preceding five years were reviewed. Clinical reports
provided by each staff veterinarian were utilized to de-
termine relevant medical details such as the recurrence
of uveitic episodes. Ophthalmological examination was
performed in horses without sedation or nerve blocks,
and all examinations were conducted by a single investi-
gator in a dark stable or in the predawn morning to en-
sure proper dark adaptation. Both eyes were examined
with a penlight and slit-lamp (Kowa SL15). Intraocular
pressure was measured (Tono-Pen XL, Mentor, USA)
after use of topical anesthetic (Alcaine® proparacaine
hydrochloride ophthalmic solution, USP 0.5%). Both pu-
pils were dilated with Tropicamide 1% (Polfa, Poland)
followed by a direct ophthalmoscopy (Heine EN 20-1d).
When indicated (e.g. partially opaque cornea), ocular
ultrasonography was carried out to evaluate the state of
the globe and internal structures (Portable Ultrasound
Machine GE LOGIQ I 10 MHz). Horses with suspected
differences in globe size underwent ultrasonography as
well. The measurement results allowed evaluation for
conditions such as buphthalmos. Glaucoma diagnosis
was made based on both case history and clinical signs,
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including corneal edema with endothelial striae, elevated
IOP >30 mmHg, and globe enlargement.

Normality of age was assessed using a Shapiro-Wilk
test and as it proved non-normally right-hand asymmet-
rically distributed (p < 0.001; coefficient of skewness of
1.7), it was reported with a median and interquartile
range (IQR) and compared between groups using a
Mann-Whitney U test. Ninety-five percent confidence
intervals (CI 95%) for proportions were calculated using
the Wilson score method [17]. A Pearson chi-square test
and the associated version for a linear trend [18] were
used for comparing prevalence of ocular diseases in the
three age classes. All statistical hypotheses were two-
tailed and significance level (a) was set at 0.05. Statistical
analyses were performed in Statistica 12 (StatSoft Inc.).

Results

The study population consisted of 425 females (69.1%)
and 190 males (30.9%) ranging in age from 6 months to
33 years. The median age of males was significantly
younger than that of females (median 2 years, IQR 2 to
4 years vs. median 5 years, IQR 2 to 8 years; p < 0.001).
There were 348 young horses (58.9% female), 209 adult
horses (87.0% female) and 58 elderly horses (67.2%
female).

A total number of 1228 eyes in 615 horses were exam-
ined. Two horses had one eye enucleated previously, one
because of trauma and the other due to glaucoma and
chronic pain. Abnormalities were found in 60 horses
(9.8%; CI 95%: 7.7 to 12.4%) (Fig. 1.) with prevalence in-
creasing with age: 6.0% (CI 95%: 4.0% to 9.0%) in young
horses, 11.5% (CI 95%: 7.9% to 16.6) in adults and 25.9%
(CI 95%: 16.3% to 38.4%) in elderly horses (p < 0.001)
(Fig. 2.). The prevalence was uniform in all three breed-
ing farms (p = 0.303), as well as in mares versus stallions
(p = 0.103). In most examined horses with ocular dis-
ease, more than one pathology was noted. Therefore, the
data is presented in figures and tables with reference to
anatomical structures of the eye rather than to horses.
The prevalence of observed symptoms is shown in Fig. 1,
with the number of specific pathological changes in
Table 1. Four horses presented with phthisis bulbi, one
microphthalmia and one buphthalmia. Periocular struc-
ture deformations were detected in two horses: posttrau-
matic orbital fracture (one horse) and osteophyte
formation at the base of the lacrimal bone (one horse).
Nasolacrimal system pathologies were also diagnosed,
including nasolacrimal duct obstruction and, rarely, lack
of distal nasal lacrimal punctum due to imperforate
nasal punctum. Other detected anomalies included: sar-
coids affecting the upper eyelid in two horses, unilateral
third eyelid paralysis, and in one horse, a scar resulting
from a lower eyelid laceration. Conjunctivitis was diag-
nosed in six cases, all secondary to other coexistent
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Fig. 1 Prevalence of the lesions in eye structures in Arabian horses in breeding farms in Poland

pathologies present on the day of examination. The most
common pathologies affecting the anterior globe were
corneal scarring and ulcers (potentially indicative of pre-
vious keratitis) in 21 horses.

Four older horses had senile mature cataracts and 15
horses had immature cataracts. Opacities of the lens
capsule (3 anterior lens capsule, 1 posterior) or lens cor-
tex (10 horses with perinuclear and 3 with nuclear) were
present in 17 cases.

One horse was diagnosed with hyphema and anterior
lens luxation. Furthermore, 12 horses had hyphema and
fibrin clots in the anterior chamber, 24 horses had anter-
ior and posterior synechiae, 2 horses had iris cysts, and
iris atrophy was observed in 1 horse. The most common
abnormalities in the posterior segment of eyeball were

haemorrhage with detached retina (3 cases). During fun-
dus examination in one horse, papilloedema was
observed.

Seven horses had non-visual eyes; one was completely
blind because of bilateral mature cataracts, retinal de-
tachment and vitreal opacities, and the remaining 6 had
unilateral ocular abnormalities including mature cata-
racts, retinal detachment, phthisis bulbi, and in one case
microphthalmia. In 36 horses pathologically vitreous
changes were detected. In some older horses this was
due to senile degeneration, but in general, changes were
primarily caused by inflammation.

Thirty four horses demonstrated clinical signs character-
istic for ERU: blepharospasm, corneal edema, aqueous
flare, hypopyon, miosis, vitreous haze, iris fibrosis and
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Fig. 2 Prevalence of ERU and non ERU diseases in Arabian horses in breeding farms in Poland
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Table 1 Prevalance of pathological changes observed during
ophthalmological examination
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Table 2 Prevalence of ocular diseases in Arabian horses in
breeding farms in Poland

Pathological changes (some of them coexisting Number of findings

Ocular disease Number (%) of horses Confident interval

in one horse) affected 95%
Phtisis bulbi 1 ERU 34 (5.5%) 4.0% - 7.6%
Microophthalmia 1 Post-traumatic lesions 5 (0.8%) 0.4% - 1.9%
Buphthalmia Not ERU related cataract 20 (3.3%) 1.9% - 4.7%
glaucoma 1 Mature cataract 4
Structure deformations 2 Inmature cataract 15
Conjunctivitis 6 Congenital cataract 1
Eyelid Glaucoma 1 (0.16%)
laceration 1 Total 60 (9.8%) 7.7% - 124%
sarcoid 2
third eyelid paralisis 1 significantly higher in older horses (15.5%; CI 95%:
Nasolacrimal duct 8.4% to 26.9%) compared to those younger than 13 years
(4.5%; CI 95%: 3.1% to 6.6%) (p = 0.002). The difference
obstruction ! between young and adult horses (3.7% and 5.8%, respect-
lack of distal punctum 1 ively) was not statistically significant (p = 0.286).

Corneal changes

opacity 9
scar 17
ulcer 4

Anterior chamber

hyphema 12

fibrin clots 17
Posterior synechiae 24
Iris

atrophy 1

cysts 2
Lens

luxation 1

mature cataract 4

immature cataract 15
Vitreal opacities 36
Optic nerve

papilloedema 1
Retinal detachment 3

degeneration, miosis, cataract formation, vitreous degen-
eration and discoloration, and/or retinal degeneration
coupled with the history of recurrent or persistent
uveitis in one or both eyes [13, 17, 18]. Thus, the
clinical diagnosis of ERU was confirmed in 34 out of
60 (56.7%; CI 95%: 44.1% to 68.4%) horses with oph-
thalmic lesions and was the most common ocular dis-
ease (Table 2.). This corresponds to 5.5% (CI 95%: 4.0
to 7.6%) of Polish Arabian horse population. The
prevalence did not differ between the three breeding
farms (p = 0.779), nor did it differ between mares
and stallions (p = 0.606). Prevalence of ERU was

Discussion

The main goal of the study was to investigate and raise
awareness of the prevalence of ocular diseases in horses
in Poland. Since it is a new area of study in this country,
the authors chose a valuable and well-known breed, the
Polish Arabian, as the target population.

Data collection for this study was a significant chal-
lenge, requiring collaboration with study farms and vet-
erinarians to gather clinical and historical information,
including archived data, for 615 horses. The lack of pub-
lished studies for reference also posed some difficulty.
Previous studies describing ocular findings in horse pop-
ulations were conducted as disease surveys limited to
specific group of horses such as working horses [5],
army horses [6] and horses in riding clubs [19]. Breed-
specific studies have been limited to Thoroughbred race-
horses [20] and Rocky Mountain Horses [21].

Several limitations of this study have to be taken into
consideration. The primary issue is the structure of the
Arabian horse population in Poland. There are approx.
4000 individuals (including 598 breeding mares and 227
stallions) kept at several hundred farms. Farm size varies
from a just a few to over 200 individuals. The three
farms enrolled in this study were the only locations at
which more than 20 horses were kept. This represents a
non-probability (convenience) sampling method, how-
ever the authors believe this is a sound approach as it
allowed inclusion of the largest number of horses (15%
of the Polish Arabian population) with detailed medical
histories. It is also considered likely that this sample set
was genetically representative of the entire population as
44% (264 of 598) of breeding mares were kept on the
three farms and over 90% of the remaining 334 breeding
mares on other farms were born on one of these 3
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farms. Moreover, the ocular diseases under investigation
were non-contagious, meaning that the concentrated
population distribution of the sample set was unlikely to
bias the results if compared to the larger majority of
horses kept in tiny clusters at smaller farms. Neither
general ocular disease prevalence nor ERU prevalence
differ between the three study farms, therefore it was
also unlikely to differ between other stables based on
management differences.

The prevalence of ocular lesions reported in this study
(9.8% of the investigated population), as well as the in-
creasing prevalence observed in older horses, is consist-
ent with most similar studies [4—7, 19-23]. However, it
is difficult to compare the results obtained in our study
with literature data due to substantial differences in
study design (detection of the disease, description of eye
lesions, variations in horse population), methods used
(detailed ophthalmological examination, inspection only,
or ophthalmological examination with the analysis of
medical history), distinct forms of classification of oph-
thalmic disorders (usually categorized based on the type
or place of lesions) as well as data presentation and de-
scription (lesions vs. horse with disease). Furthermore,
other factors including climate, environment, husbandry
practices, social and economic background, and the oc-
currence of infectious diseases and vectors (e.g. flies)
also may influence the results.

Some epidemiological reports have been designed as
retrospective studies of a specific disease, such as glau-
coma [24] or ulcerative keratitis [25]. These studies were
performed in patients at equine clinics selected for one
disease, which could be diagnosed and described in de-
tail. However, this type of study design does not give
insight into the prevalence of disease in the general
horse population. Most horses in the current study were
not exhibiting acute signs of disease at the time of exam-
ination and were observed in their everyday living situ-
ation versus a clinic environment, adding validity to the
results.

Epidemiological studies on the non-hospitalized popu-
lation reveal multiple disease stages, although very rarely
the acute phase. Instead, ongoing chronic pathological
processes or evidence of previous ophthalmological dis-
orders are commonly observed [4-7, 19-21, 23]. Un-
treated disease may extend to other eye structures,
leading to visual impairment, which is often not identi-
fied by the owner due to patient adaptation [5, 19]. Use
of the horse and the owner’s knowledge is critical in this
situation. In an Australian study, vision-threatening eye
diseases surprisingly were detected in 7.5% of horses
without any reported history of vision impairment [19].
This was greater than previously perceived, and
highlighted the importance of ocular examination as a
part of any routine physical examination of horses. This
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has important implications for human safety as well, as
riding horses with unknown vision impairments pose a
considerable risk for humans as well as themselves.

Other studies have reported general eye lesions in spe-
cific groups of horses, such as horses undergoing pre-
purchase examination or riding school inspection [6],
patients of equine veterinary clinics [7, 21], geriatric
horses [5, 20], healthy neonatal foals [26] or race horses
[19]. These studies were focused on lesion description,
which can result from multiple diseases. Progressive or
cumulative effects of several processes were potentially
present and specific diseases were not precisely diag-
nosed. Moreover, they were based on general inspection
versus a detailed ophthalmological examination. Such
study design allows evaluation of the risk for vision loss
and possible consequences [6, 19], but only provides
limited information on disease prevalence. This study
was designed to focus on proper examination and diag-
nosis of ocular diseases using a group of horses with
common genetic background (Arabian breeding horses)
across a wide age distribution. Moreover, the detailed
medical records and consistent veterinary oversight of
this study population allowed for selection of horses
without other health issues. To the authors’ knowledge
there was no similar database source utilized for other
published studies.

Trauma, glaucoma, and cataracts are the primary re-
ported eye abnormalities [4, 6, 7, 19, 22, 23]. However,
the most common cause of blindness is equine recurrent
uveitis (ERU) which seems to be the most important
ophthalmological problem in horses worldwide (3, 4, 8—
11, 27-29]. Consistent with this, the current study dem-
onstrates the importance of ERU in Arabian horses in
Poland. Prevalence of ERU has been reported as 0% to
25% and even 40% in endemic areas [3, 4, 6, 8—10, 12],
although other studies indicate that 8—10% occurrence is
typical for most countries [5, 7, 8, 10]. Generally, the
prevalence of eye disease in horses with potential threat
to vision has been reported as below 1% up to 15% [4, 6,
7, 19, 21], rarely higher than 20% [22, 23]. However, sub-
clinical ophthalmic lesions detected during ocular exam-
ination, but not noticed by owners or during routine
physical examination, has been reported in up to 60—
90% of examined horses [5, 6, 19, 20].

A cross-sectional study conducted in Ethiopia ob-
served eye abnormalities in 23% of horses. Over 50% of
affected eyes had visual impairment and ocular dis-
charge. Moreover, ocular pain was evident in approxi-
mately 30% of horses but only a small number were
receiving treatment or had been presented to a veterin-
ary clinic with an eye problem [22].

Age predisposition for ocular diseases is widely ac-
cepted. In geriatric horses ocular lesions are common
(approx. 60—90%). Vitreous degeneration, cataracts, and
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senile retinopathy or retinal degeneration are described
most often [5, 20, 30]. The current study confirmed the
higher prevalence of eye abnormalities in older horses,
however, it did not exceed 25%. Interestingly, one pub-
lished study claims that vision problems are less import-
ant for geriatric animals as they are no longer used for
work or breeding [5]. One mare from our study popula-
tion was blind for ten years due to mature bilateral cata-
racts, retinal detachment, and vitreous opacities. However,
she was still a successful broodmare, likely due to manage-
ment accommodations provided by her caretakers.

In foals, congenital ocular abnormalities pose the most
serious problem. A high prevalence of such lesions has
been reported in Rocky Mountain Horses [31] but ap-
pear rather uncommon in Standardbred foals [14, 26].
Acquired ophthalmic abnormalities as an ocular
hemorrhage are relatively frequent [14, 26]. All foals ex-
amined in our study were older than 6 months, therefore
details in the neonatal foal population are not described.

Our data indicate that ERU is the most prevalent dis-
ease in the Polish Arabian population, identified in 5.5%
of 615 individuals examined, which corresponds to over
50% of horses with ophthalmic lesions. Breed predispos-
ition for this disease has been demonstrated primarily in
Appaloosas, but also to a lesser extent in European
Warmbloods, draught breeds, Standardbred trotters and
color-dilute horses [9, 12, 28, 29, 32-35]. As a breed,
Arabians represent a population of average risk for ERU
development, which must be taken into consideration
for comparison with data from mixed breed populations
in Europe.

Variation in ERU has been reported previously, ran-
ging from 0% to 25% and even 40% in endemic areas.
Although most studies indicate that prevalence of 8-
10% is typical for Europe, we could not identify the
primary source of this information and only sparse
current epidemiological data are available [3-12].
Most recent studies describe lower ERU prevalence,
such as 0.2% (2 from 805) of horses in Brazil [7],
0.8% (6 from 901) of horses in Iran [4], and 0.9% of
horses (6 from 693) in United Kingdom [6]. Only the
studies from United Kingdom [5] and Germany [36]
reported similar prevalence to that indicated by our
study; 6% (5 from 83 geriatric horses) and 7.6% (78
from 1014 animals) respectively. Some epidemiological
studies describe uveitis in horses but without any in-
formation about the type of disorder, e.g. in 24 of in-
vestigated 500 horses in India (4.8%), uveitis cases
constituted 24% of horses with ophthalmologic disor-
ders [23]. ERU may be considered in these cases but
cannot be diagnosed based only on the detected
lesions without proper documentation of medical his-
tory as lesions caused by episodes of ERU and other
reasons cannot be differentiated.
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Taking into account the specific diagnosis, ERU is the
most or second most common (after ocular trauma) re-
ported ophthalmologic disease. In one Iranian study,
ERU was diagnosed in 15% of horses with eye abnormal-
ities and only eye injuries with various sequelae were
more commonly reported [4, 7, 22]. However, the high
occurrence of ERU in Polish Arabian horses with eye
abnormalities of 56.7% is surprising, particularly given
the research was conducted in breeding farms rather
than veterinary clinics.

Lack of age and gender predilections for ERU have
been reported previously [37]. Our study confirmed this
finding. We found no significant differences related to
sex and environment (farms), however, the prevalence of
ERU increased with age and disease was diagnosed most
frequently in horses older than 12 years. This could be
explained by the type of the study, as a cross-sectional
study decreases the probability of finding a horse experi-
encing an acute phase of the disease. Diagnosis was
based on detected lesions and historical data. Because of
the recurrent and progressive nature of ERU, the lesions
develop with age, reflecting multiple episodes. Occur-
rence of ERU is spontaneous and recurrence is unpre-
dictable. The disease tends to increase in severity with
repeated episodes resulting in cumulative damage to the
eye which can then be detected during ophthalmoscopic
examination [10-12, 27, 28, 37, 38].

Similar lesions of the cornea can be caused by trauma,
inflammation, glaucoma or episodes of uveitis [39]. In-
fectious disorders of eye may also lead to identical le-
sions if not managed correctly [40]. Trauma was
reported as the most important cause of ocular lesions
in working horses (36% of cases) [4, 7, 22]. In this study
we observed post-traumatic lesions (according to med-
ical history gathered from farm vets) in 0.8% of horses.
This is comparable with other studies [5, 6, 19], however
lesions indicating a history of chronic keratitis caused by
other factors and coexisting with other lesions were de-
tected in 20 horses. In racehorses in Japan ulcerative
keratitis caused by different factors was the most fre-
quent corneal and ocular disease but the incidence rate
was very low 0.015% [25]. In contrast, corneal edema,
opacity and scarring were diagnosed in 97.5% of horses
older than 15 years [5]. This indicates that data from
questionnaires and medical history is crucial for proper
recognition and diagnosis of any abnormalities.

In this study cataracts unrelated to ERU were diag-
nosed in 3.3% of investigated horses and congenital cat-
aracts were diagnosed in only one case. In most cases
cataracts were diagnosed in horses with concurrent
ocular abnormalities and in older horses, consistent
with previous studies. Cataracts have been reported to
affect 5-7% of horses [6, 15, 41] but some studies re-
veal significantly different prevalence of less than 1% [4,
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7, 23], approx. 20% [5, 19] and even 97% in geriatric
horses [20].

The current study shows low prevalence of glaucoma
in horses (a single case, 0.16%). Primary glaucoma in
horses has been reported rarely, and is most often sec-
ondary to ERU. Age greater than 15 years is the main
risk factor [15, 23, 24].

Conclusions

Ocular diseases in Arabian horses in Poland represent a
significant welfare and economic concern. Equine re-
current uveitis appears to be the most common, how-
ever its prevalence in this population is lower than has
been previously reported in Europe and the United
States. Various ocular pathologies were observed, in-
cluding severe conditions, confirming the presence and
describing the prevalence of this important clinical
problem among the study population. There was no ob-
served sex or farm predisposition but the prevalence in-
creases with age.
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