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Abstract

Background: Working dogs, such as police dogs and guide dogs, have important roles in the contemporary society by
performing specific and demanding jobs. Ocular health and the maintenance of good visual acuity are imperative to
strong work performance and thus human safety.

Aim: The aim of this study was to assess ophthalmic abnormalities and refractive errors in police and guide dogs in
Brazil.

Methods: A total of 71 dogs (141 eyes) were evaluated. Ten were guide dogs and 61 were police dogs. The work
performance was assessed by a questionnaire to each dog’s handler/owner. All the dogs underwent a complete ocular
examination, and abnormalities were classified by condition, if they were active or inactive and if they were located
within the visual axis. In addition, 62 dogs were evaluated by streak retinoscopy for refractive errors.

Results: Ophthalmic abnormalities were detected in 38 (54%) dogs, of which 23 were considered inherited, 25 were
considered active, and 10 were located within the visual axis. Incipient cataracts were the most prevalent abnormality.
No guide dog had an abnormality within the visual axis. The most common refractive error was myopia with the
median and interquartile range of —0.75 + 0.75 diopters; among these, police dogs had —1.0 £ 0.5 diopters, whereas
guide dogs +0.38 + 0.75 diopters. Police dogs tended to be slightly myopic and guide dogs were emmetropic.
Conclusion: Despite finding a considerable number of ophthalmic abnormalities and refractive error, work performance
was good with no signs of visual impairment in any dog. Regular ophthalmic examinations are advised for working

dogs, and an exclusion of severely affected dogs from breeding programs is recommended.
Keywords: Cataract, Emmetropia, Guide dogs, Myopia, Police dogs.

Introduction

For centuries, dogs have worked alongside humans
in a variety of roles (Sloane, 1955; Handy et al., 1961,
Fishman, 2003; Dever, 2015). Two subgroups of
specialized working dogs have more recently become
important in very specific work roles: police dogs and
service dogs. Police dogs are chosen and trained to
perform a diverse number of activities based on their
primary skill or ability, including protective guard in
dangerous situation, such as criminal confrontation and
olfactory detection of narcotics, explosives, and/or people
(Sloane, 1955; Handy et al., 1961; Gazit and Terkel,
2003). Service dogs, however, primarily assist people
with specific needs or disabilities, including serving as
guide dogs for the blind or severely visually impaired
(Riederle, 1999; Fishman, 2003; Craigon et al., 2017).

The working dogs are costly to select and train, and
thus, maintaining them at a high level of performance as
long as possible is desired (Handy et al., 1961; Parr and
Otto, 2013). The maintenance of good general health
is important to provide longevity in the work field and
good overall quality of life (Moore et al., 2001; Parr and
Otto, 2013; Caron-Lormier et al., 2016a). Ophthalmic
health and good visual acuity are, especially, important
for many working dogs, particularly those whose

jobs are visually dominant (e.g., guide dogs for the
blind). Maintenance of good visual acuity requires a
transparent optical pathway, precise optical refraction,
and appropriate neuronal processing in the retina,
visual pathways, and visual cortex (Miller and Murphy,
1995). For example, refractive errors can cause an
image to appear defocused, leading to poor vision
and an overall negative impact on performance (Ofti
et al., 2012). However, abnormalities in any of these
areas can lead to some degree of visual impairment,
even blindness, which ultimately can lead to retirement
and even euthanasia of a working dog. The previous
surveys of police dogs have shown that ocular disease
was responsible for 1.4% of medical emergencies
(Parr and Otto, 2013), 2.4% of retirement from service
(Evans et al., 2007), and 11% of death and euthanasia
(Moore et al., 2001). For guide dogs, eye diseases have
been ascribed to constitute 3.2% of early retirement
from service (Caron-Lormier ef al., 2016b).

Some breeds that are commonly used as working
dogs have a predisposition to heritable or acquired
ophthalmic disorders that can cause progressive vision
loss that may go unnoticed by the handlers, trainers,
or owners; until it, there is moderate-to-advanced
visual impairment (e.g., corneal disease, cataracts, and
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progressive retinal atrophy) (Barnett, 1986; Curtis and
Barnett, 1989; Kommonen et al., 1997; Kraijer-Huver
et al., 2008; Jokinen et al., 2011; Takanosu, 2017).
In addition, some working breeds can spontaneously
develop refractive errors (myopia or hyperopia) that
can have a significant impact on visual acuity (Murphy
et al., 1992; Mutti et al., 1999; Soares et al., 2004;
Black et al., 2008; Kubai et al., 2008, 2013; Williams
et al., 2011). For example, defocus by as little as —1.5
diopters worsens significantly a dog’s performance to
find distant objects (Murphy et al., 1997; Ofti et al.,
2012).

The purpose of this study was to evaluate the prevalence
of ophthalmic abnormalities and the refractive states
in a population of police and guide dogs in Southern
Brazil and to compare the findings with the type of job
performed by the dogs and the potential consequences
of aberrations in visual quality.

Materials and Methods

The animals used were service dogs from four
different military and police corporations: 20°
Batalhdo de Infantaria Blindada (20° Armored
Infantry Battalion—20° BIB), Batalhdo de Operagoes
Especiais do Parana (Parana’s Battalion of Special
Police Operations—BOPE), Guarda Municipal de
Curitiba (Curitiba’s Municipal Guard—GMC), and
Departamento Estadual de Preven¢do e Repressdo
ao Narcotrafico (State Department for the Prevention
and Suppression of Drug Trafficking—DENARC).
In addition, the guide dogs used were from the
Helen Keller guide dog training school, and there are
three privately owned guide dogs. The Comparative
Ophthalmology Laboratory of the Federal University
of Parana State conducted this study.

A total of 71 dogs (141 eyes) were evaluated. All dogs
underwent a complete eye examination (described
below), and 62 who had streak retinoscopy were taken
to evaluate their refractive states. Twelve different
breeds were presented in this study: American Pit Bull
Terrier, Belgian Malinois, Bloodhound, Doberman
Pinscher, Dutch Shepherd, Flat-coated Retriever,
German Shepherd, Golden Retriever, Labrador
Retriever, Rottweiler, and White Swiss shepherd.
Belgian Malinois was overrepresented (30 individuals),
and a total of 42% of all dogs were included in the study.
All handlers, trainers, and owners responsible for dogs
for inclusion in this study granted permission by signed
consent. Aggressive dogs were excluded for safety.
History and classification of service tasks

Gender, age, breed, vaccination, and deworming
status were recorded. For each dog, the following was
obtained from the owner/handler: 1) description of the
service task(s) (e.g., guide dog and narcotic sniffer),
2) their perceived ability of the dog to perform their
service task(s), and (3) if any indication of decreased
or abnormal vision (e.g., stumbling on obstacles and
difference in light vs. dark conditions) has been evident.

Dogs were separated by occupations: police dogs or
guide dogs (GD). Police dogs were then subdivided
into four different categories: sniffer dogs (narcotics
and explosives) (SD), tracking dogs (search and rescue
dogs and criminal tracking dogs) (TD), attack and
protection dogs (patrol, scout, and sentry dogs) (APD),
and other dogs (OD) (agility and dogs remaining early
in training with service not yet defined).

Ophthalmic abnormalities

Schirmer tear test type 1 was performed prior to the
administration of any topical medications. Complete
ophthalmic evaluations were performed in semidark
rooms, both before and after pharmacologic mydriasis
with topical tropicamide 1% (Mydriacyl® and
Novartis®, Sao Paulo, Brazil). Ocular reflexes tested
consisted of pupillary light reflex, menace response,
dazzle reflex, palpebral reflex, and visual tracking
using cotton balls. Slit-lamp biomicroscopy (Hawk
Eye® and Optotek Medical®, Slovenia) and indirect
ophthalmoscopy with a Finoff transilluminator (Welch
Allyn®, New York) and a 20 diopter indirect lens were
performed after 10 minutes of tropicamide instillation
(Volk Optical Inc.®, Mentor, Ohio). Tonometry
(Tonovet® and Tiolat Ltd.®, Helsinki, Finland) and
fluorescein staining (Drogavet®, Curitiba, Brazil) were
also performed.

Ophthalmic abnormalities were classified according to
the ocular disorder, which was further categorized as
being active or inactive, and whether or not the lesion
was located within the visual axis. Those considered
active either required clinical or surgical treatment and/
or that could cause a progressive decline in vision or
ophthalmic health. The potential to compromise vision
due to obstruction of the visual axis was also recorded,
and all retinal lesions, despite the location, were
considered within the visual axis.

Refractive errors

Refractive states were assessed to determine the
prevalence and severity of refractive errors. Streak
retinoscopy was performed using a retinoscope (Welch
Allyn®, New York) and a set of skiascopic lenses
(Sunwin®, China) after pharmacologic mydriasis, 10
minutes after tropicamide instillation. The retinoscope
was placed in front of the evaluator’s eye with a distance
of approximately 65 cm from the dog. A correction of
—1.5 diopters was made due to the distance between the
retinoscope and the eye. All the measurements were
performed by the same veterinary ophthalmologist
(FMF) and required only physical restraint of the
animals. Emmetropia was considered when the streak
retinoscopy values were between or equal to —0.5 and
+0.5 diopters after correction was accounted (Kubai et
al., 2008). Ametropia was considered when an eye had
myopia (refractive errors were below —0.5 diopters)
or hyperopia (when the value was higher than +0.5
diopters). Furthermore, anisometropia was considered
when a difference of refractive errors between the eyes
of the same dog was >1.0 diopters.
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Statistical analysis

Subjecting the refractive error and age of the animals
to the Kolmogorov—Smirnov normality test showed
that the distribution was non-Gaussian. Spearman
correlations were made for comparison between the
eyes of the same dog and for age and refractive errors.
Median, interquartile range, and range were calculated
for refractive errors and separated by dog service task
and breed. The Chi-squared tests were performed to
determine if there was a relationship between ocular
disease and gender. The Kruskal-Wallis test was used
for comparison between the refractive errors of the
groups and was adjusted by the Dunn’s post hoc method
and the Benjamini—Hochberg false discovery rate. The
Mann—Whitney test was used to find if the dogs with
ophthalmic disorders have a significantly different age
compared to those without ophthalmic disorders and to
compare the refractive errors between guide dogs and
police dogs. A significance was defined if a p-value was
less than 0.05. All statistics were analyzed by StatView
5.0 (Cary, NC) for Windows.

Ethical approval

All aspects of the study were approved by the Animal
Use Ethics Committee of the University, protocol
number 068/2018.

Results

History and classification of service tasks

Of the 71 dogs examined, there were more males (n
=42, median 2 + 2.52 years old, range: 2 months—9
years) than females (n = 29, median 1 + 1.52 years
old, range: 4 months—10 years). All the age values are
presented as median and interquartile range in years.
There were a total of 10 guide dogs and 61 police
dogs, of which they were separated into 24 sniffers
dogs, 10 tracking dogs, 17 attack and protection dogs,
and 10 dogs in training or other functions. The details
are presented in Table 1. All the dogs were submitted
to a rigorous vaccination and deworming programs
since their selection was puppies. Altogether, handlers,
trainers, and owners said that all the dogs perform their
tasks efficiently and they have no perceived evidence
of visual impairment.

Ophthalmic abnormalities

In all, 38 (54%) of the 71 dogs had some ophthalmic
abnormality detected, comprising 47 identified
abnormalities. The affected dogs were 4 £ 2.5 years of
age, when compared to 1 = 0.17 years for dogs without
abnormalities. The age difference was statistically
significant (p < 0.05) between the affected and non-

Table 1. Specific ophthalmic abnormalities in working dogs by breed and working group.

Breed Group Total Affected  Ophthalmic Abnormalities

SD 18 8

Incipient cataract, chorioretinal scar, vitreous

B et s i

- 4 i corneal dystrophy

SR 9 > Pupillary persistent membrane, incipient cataract,
Labrador Retriever SD 2 2 palpebral nodule, nuclear sclerosis, vitreous

oD 3 3 degeneration

SD 2 1
Gl Thghed Z];D z ; izlcelf(;:lst cataract, dyscoria, distichiasis, nuclear

OD 1 0
Bloodhound TD 7 6 Ectropion, incipient cataract, blepharitis, iris atrophy
Rottweiler gPDD j -:’ Lrllecrlgéerz; zataract, chorioretinal scar, pupillary persistent
Golden Retriever GD 1 1 Distichiasis
Flat-coated Retriever GD 1 1 Follicular conjunctivitis
Dutch Shepherd SD 2 1 Ectropion uveae
Doberman Pinscher APD 2 1 Incipient cataract, iris atrophy
American Pit Bull Terrier APD 1 0 N/A
White Swiss Shepherd OD 2 0 N/A

Total 71 38

(GD): Guide dogs; (SD): sniffer dogs; (TD): tracking dogs; (APD): attack and protection dogs; (OD): other dogs; (N/A): no abnormalities detected.
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affected dogs. There was no significant difference in
gender (p > 0.05).

The most prevalent ophthalmic abnormality was
incipient cataracts, affecting 15 (21%) dogs (5§ += 1.5
years). Twelve cataracts were incipient, occupying less
than 5% of the lens diameter, and were out of the visual
axis, and three were within the visual axis (two within
the lens nucleus and one on the anterior lens capsule).
The affected breeds were Belgian Malinois (5), Labrador
retriever (3), German Shepherd (3), Bloodhound (2),
Doberman Pinscher (1), and Rottweiler (1).

The second most prevalent abnormality was persistent
pupillary membranes, affecting five dogs. One dog had
the right eye removed due to trauma in the early months
of age. Other identified ophthalmic abnormalities
included nuclear sclerosis (4), chorioretinal scars (3),
vitreous degeneration (3), follicular conjunctivitis
(2), ectropion (2), blepharitis (2), distichiasis (2), iris
atrophy (2), ectropion uveae (2), corneal dystrophy
(1), retinal dysplasia (1), palpebral nodule (1), and
dyscoria (1). Of these abnormalities, 28 (60%) of them
were considered potentially inherited forms of cortical
incipient cataracts, persistent pupillary membranes,
vitreous degeneration, ectropion, distichiasis, corneal
dystrophy, and retinal dysplasia.

Considering the location of the abnormalities, 10 dogs
had an abnormality within the visual axis, of which four
were chorioretinal scars, three nuclear sclerosis, one dog
with pupillary persistent membrane and cataract, and
two dogs with nuclear incipient cataract (one of which
also had nuclear sclerosis). Dogs with abnormalities
within the visual axis included SD (5), TD (1), and
APD (4). None of GD and OD group had ophthalmic
abnormality on the visual axis. A total of 25 detected
ophthalmic abnormalities in 24 dogs were considered
active: cataracts (15), follicular conjunctivitis (2),
blepharitis (2), distichiasis (2), retinal dysplasia (1),
ectropion (2), and a palpebral nodule (1). Dogs with
abnormalities considered to be active included GD (3),
SD (7), TD (7), APD (6), and OD (1). Only five dogs
had ophthalmic abnormalities that were considered
to be active and were within the visual axis. The
details of the distribution of ophthalmic abnormalities
are presented in Table 1. Photographs of dogs with
ophthalmic abnormalities are shown in Figure 1.
Refractive errors

Concerning refractive errors of the 62 dogs submitted
to streak retinoscopy, 123 eyes were evaluated. Of the
62 dogs (123 eyes), the median and interquartile range
of refractive errors was —0.75 = 0.75 for all the eyes,
—1 £ 0.72 for the left eyes, and —0.75 + 0.94 for the
right eyes. The correlation coefficient between the eyes
of the same dog was R = 0.94 and was statistically
significant (»p < 0.05). The correlation coefficient
between refractive error and age was R = 0.10 and was
not significant (»p > 0.5). Of the 123 eyes, only eight

were found to have no refractive error (0 diopters)
and only two dogs were found to have no refractive
error in both the eyes. Of the 62 dogs, only 12 (19%)
were considered emmetropes, in which five of them
were Labrador Retrievers. The other 50 dogs were
ametropic (81%), of them 40 (65%) were myopics and
10 (16%) hyperopics. Only three dogs (0.05%) were
anisometropic (two Belgian Malinois and one Labrador
Retriever), with a difference of 1.0 diopter between the
eyes. A histogram graph of the distribution of refractive
error is shown in Figure 2. The details of refractive
errors and the dog breed independent on their function
are presented in Table 2.

Fig. 1. Photographs of some of the ophthalmic abnormalities
found in working dogs. A: Pupillary persistent membrane
(white arrow) and corneal opacity (black arrow) in a 4-year-
old male Belgian Malinois. B: blepharitis in a 1-year-old
female Bloodhound. C: distichiasis (white arrows) in a
1-year-old female Golden Retriever. D: pigmented palpebral
nodule (black arrow) and nuclear sclerosis (white arrow) in
an §-year-old female Labrador Retriever.
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Fig. 2. Histogram graph of the distribution of refractive errors
of 62 police and guide dogs. Note the skewed distribution,
showing the tendency toward myopia. The dashed line
represents the distribution of refractive errors.
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Assignificant difference (p <0.05) was detected between
the refractive state of police dogs (—1.0 + 0.5) and guide
dogs (0.25 + 0.75) (p < 0.05). A comparison between
SD, APD, TD, and OD showed no significant statistical
differences (p > 0.05). GD was significantly different
from all the groups (p < 0.05) with exception of TD
(p = 0.52). The details of dog function and refractive
errors are shown in Table 3, and the distribution among
the groups is shown on a box plot graph in Figure 3.

Discussion

Ophthalmic abnormalities and ametropia were present
in most of the working dogs studied. Older dogs had
more ophthalmic abnormalities than younger dogs,
and inherited ophthalmic abnormalities were the most
common type found. Incipient cortical cataract and
pupillary persistent membrane were the most prevalent
abnormality detected. Despite the high frequency of
ophthalmic abnormalities, few were located in the

Table 2. Refractive errors (RE) of working dogs by breed, displayed as
median + interquartile range (M + IR) and range (R).

Breed # of Dogs RE (M £ IR) RE (R)
Belgian Malinois 24 —1.00 £ 0.69 —2.25;+3.50
Labrador Retriever 12 +0.50 £ 0.72 —2.50; +2.50
German Shepherd 7 -1.25+0.34 -2.50; 0
Bloodhound 7 +0.50 &+ 0.94 —1.25; +1.50
Rottweiler 6 —1.13+0.38 —2.25; —0.75
Doberman Pinscher 2 -1.00 +0.25 -1.25;-0.75
Swiss White Shepherd 2 -1.50 £ 0.34 —2.0; —0.75
Flat-coated Retriever 1 —2.13+£0.06 —2.25;-2.0
Golden Retriever 1 —0.86 + 0.06 -1.0; —0.75
American Pit Bull Terrier 1 —-1.5+0 =15 =1.%

Table 3. Refractive errors (RE) in working dogs by breed (median of right, left, and both eyes) and by working group

(median + interquartile range).

Group Breed RE (Right) RE (Left) RE (Both) RE (Both)
Labrador Retriever +0.5 +0.13 +0.5

Guide dogs Golden Retriever —-0.75 =l —0.86 0.38 +0.71
Flat-coated Retriever -2 —2.25 -2.13
Belgian Malinois —0.86 -1 -1

Sniffer dogs German Shepherd -0.5 -0.75 =0.75 —0.75+£0.75
Labrador Retriever —0.38 —0.63 —-0.38
Bloodhound +0.5 +0.5 +0.5

Tracking dogs German Shepherd —1.38 —1.38 -1.38 -0.50+1.13
Belgian Malinois -1.5 -1.75 —1.63
Belgian Malinois —0.63 —-0.75 —0.63
Rottweiler -1.5 -1.25 -1.38

Attack and protection dogs ~ German Shepherd -2 -1.13 -1.87 -1.25+0.38
Doberman Pinscher -1 -1 -1
American Pit Bull Terrier -1.5 -1.5 -1.5
Belgian Malinois —0.63 —0.38 —-0.38
White Swiss Shepherd —-1.25 —1.63 -1.5

Others Labrador Retriever -0.13 -0.13 -0.13 -1.13 £ 0.41
German Shepherd =125 -1.25 -1.25
Rottweiler -1 -1 -1
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Fig. 3. Box plot graph of the refractive errors of 62 police
and guide dogs. All dogs are displayed in the first column
and subsequently divided into five groups. Both “attack and
protection dogs” and “others” have narrower ranges when
compared to other groups.

visual axis and even fewer located outside of the visual
axis would likely significantly impair vision. Overall,
working dogs tended to be myopic although GD and
TD tended to be emmetropic. Although ophthalmic
abnormalities or ametropia were seen in the majority
of the dogs, abnormalities were mostly very minor,
and working performance was good with no reports of
visual impairment noted by any handlers, trainers, or
owners.

Only 10 ophthalmic abnormalities were located within
the visual axis and were only found in police dogs. TD
and SD rely more on olfaction rather than vision (Gazit
and Terkel, 2003), and thus, the ocular abnormalities
found probably do not significantly impact their
performance. Interestingly, one SD who had a unilateral
enucleation yet does not have an appreciable decline in
performance. APD may rely on vision more than TD and
SD as a means to intercept potential criminals; however,
ophthalmic abnormalities within the visual axis were
detected in this group. A decline in visual acuity has
been hypothesized as a contributing factor in increased
aggressiveness (Helms, 2008), which can be a concern for
maintaining control of the dog by the trainer and handler.
However, no complaints about the visual performance of
the affected APDs were noted, and thus, small changes
in visual acuity may not have a detrimental impact on the
ability of APD to perform well.

Similarly, police dogs were found to largely be
ametropic, all groups averaging —0.75-1.25 diopters
myopic, similar to some studies of pet dogs and
Brazilian police dogs (Helms, 2008; Groth et al.,2013).
Rottweilers, German Shepherds, and Belgian Malinois
have been shown to commonly have myopia (Murphy
etal., 1992; Helms, 2008), and all were common breeds
in the SD, APD, and OD groups in the present study.
Other reports from Brazil have shown a tendency for
dogs to be hyperopic in a limited survey of 10 animals
and in a population of Brazilian mastiffs (Soares et al.,
2004; Mobriccei, 2006; Ranzani et al., 2008), whereas
emmetropia has been described in the majority of dogs
(Kubai et al., 2008; 2013; Williams ef al., 2011).

The working dogs can identify moving objects at
a distance of 810-900 m and stationary objects at
585 m (Walls, 1963). However, with myopia of at
least —2.0 diopters, the reduction in visual acuity can
negatively influence their performance and limit object
identification to less than 140 m (Murphy et al., 1997,
Ofri et al., 2012). However, the trainers, handlers, or
owners reported no evidence of poor visual acuity or
low performance. This could be not only due to the low
degrees of myopia found in the majority of dogs but also
that working dogs in the police groups who could rely
their perception more on other senses to successfully
perform their jobs, and thus, low myopia may not have
a significant impact of working performance in these
groups (Gazit and Terkel, 2003).

Interestingly, one TD breed, the Bloodhound, was found
to be emmetropic (+0.5 diopters). Some individuals
had slight hyperopia, similar to the findings in Brazilian
mastiffs from a previous study (Soares et al., 2004),
which are similar breeds. Further investigation into the
tendency toward hyperopia in bloodhounds and related
breeds to determine if there exists a predisposition and
the possibility of a naturally occurring animal model
for hyperopia is recommended.

GD, on the other hand, relies heavily on vision for
performance success. We found that GD had no
ophthalmic abnormalities within the visual axis and
had a tendency toward emmetropia, similar to what
has been described in the previous studies (Murphy
et al., 1992; Kubai et al., 2008). Selection for GDs
is largely based on the potential to excel in visually
dominant tasks, such as the ability to safely lead a
visually impaired person. During the first month of
age, potential GDs are evaluated for behavior, quality
of interactions, and trainability, and the time to train a
dog with good visual acuity is faster than the one with
poor visual acuity (Kubai et al., 2008). Due to direct
selection based on performance, having low refractive
errors could be a heritable trait breed into working lines
(Murphy et al., 1992; Kubai et al., 2008). The previous
studies have shown significant differences in refractive
errors between guide dogs and nonworking dogs of
the same breed, with guide dogs tending to be more
emmetropic than nonworking dogs (Kubai et al., 2008).
Labrador Retrievers have a naturally occurring myopia
due to the lengthening of vitreous chamber (Mutti et
al., 1999; Kubai et al., 2008). However, this breed
was largely emmetropic in the present study, as found
in some previous surveys (Mutti et al., 1999; Black
et al., 2008). Most of the Labrador Retrievers in the
present study belonged to the GD group, who are
critically dependent and selected for good visual acuity.
Another example was shown in a German Shepherd
population of guide dogs, another breed predisposed to
myopia, where the investigators found that a majority
of the dogs were emmetropic (Murphy et al., 1992),
suggesting that the guide dog population may, overall,
have better visual acuity.
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Some of the ocular diseases diagnosed in this study are
presumably inherited, especially, considering that all
dogs were purebred (Barnett, 1978; Kraijer-Huver et
al., 2008; ACVO, 2015). Cataracts were seen in 21%
of dogs, similar to some previous surveys (14.7% to
31.4%) (Donzel et al., 2016; Guandalini et al., 2017),
although more than three times higher than other
investigations looking at specific breeds (Curtis and
Barnett, 1989; Gelatt and Mackay, 2005; Kraijer-
Huver et al., 2008; Urfer et al., 2011). Cataracts can be
heritable in purebred, which may be a reason for the high
prevalence found in the present study. In some areas,
the incidence of heritable cataracts has been increasing
with time (Gelatt and Mackay, 2005), possibly due to
the absence of registration and controlled breeding of
affected dogs with suspected heritable eye disease.
Labrador Retrievers are predisposed to several
ophthalmic conditions that can cause blindness, such as
cataracts and progressive retinal atrophy (PRA) (Curtis
and Barnett, 1989; Kommonen et al., 1997, Petersen-
Jones, 1998; Gelatt and Mackay, 2005; Kraijer-Huver
et al., 2008), and the latter being the most common
ocular disease causing early retirement of guide dogs
(Caron-Lormier et al., 2016a). PRA has an autosomal
recessive mode of inheritance in this breed, and the gene
mutation is more prevalent in pet dogs than guide dogs,
likely due to the rigorous selection process of guide
dogs (Takanosu, 2017). No Labrador Retrievers in the
present study had detectable PRA. However, three of
them had incipient cortical cataracts at the posterior
pole, which are inherited in this breed (Curtis and
Barnett, 1989; Kraijer-Huver et al., 2008). This type
of cataract can be progressive, so future ophthalmic
evaluations are important.

Fundus abnormalities, such as chorioretinal scars, in
police dogs were detected at similar rates as a previous
report on German Shepherd police dogs (Balicki et al.,
2013). Good visual performance can be maintained
with small, static chorioretinal lesions not located at
the area centralis (Balicki et al., 2013). The cause of
the chorioretinal scars is unclear; however, intense
physical activity or stress causing elevations in blood
pressure could lead to microvascular hemorrhages
and/or focal retinal detachment and thus scarring of
the retina (Storey et al., 2005; Balicki et al., 2013).
Other causes cannot be excluded, such as inactive
chorioretinitis caused by infectious diseases and
intraocular larva migrans caused by Toxocara sp. that
lead to granulomatosis of the retina and choroid in dogs
(Rubin and Saunders, 1965); the second was found to
be a potential cause of chorioretinal lesions in sheep
dogs, another category of working dogs (Hughes ef al.,
1987). Even the vaccination and deworming status of
the dogs in this study were up to date, these diseases
are an important differential diagnosis. Further, when
chorioretinal lesions are found in working dogs, they
need to be investigated due to its potential to cause
blindness.

Ophthalmic abnormalities were more common in older
dogs, who are more frequently withdrawn from service
due to ocular disorders than younger dogs (Evans et al.,
2007). The increased number of abnormalities in older
dogs suggests late onset and potentially progression
with age, particularly nuclear sclerosis and senile
cataracts (Williams et al., 2004; Gelatt and Mackay,
2005; Urfer et al., 2011). In large breeds, the onset
of senile cataracts occurs after 6 years of age with an
increasing prevalence in age (Riederle, 1999) although
senile cataracts often do not reach the mature stage
(Williams et al., 2004). However, we did not find a
correlation between age and refractive error, probably
due to the low number of older dogs developing nuclear
sclerosis, which can shift the refractive state toward
myopia (Murphy et al., 1992; Kubai et al., 2008;
Macehara et al., 2011).

Conclusions

Ophthalmic abnormalities and refractive errors were
not uncommon within a population of working dogs
in South Brazil. However, no evidence of significant
vision loss or decreased work performance was noted.
Police dogs have a tendency for myopia, whereas guide
dogs were emmetropic. Ophthalmic evaluations should
be performed regularly in working dogs to maintain
eye health and visual acuity. In addition, some of these
ocular abnormalities can progress, and the follow-up
is essential. Many of these findings are genetically
inheritable, and thus, the removal of affected dogs and
their parents from breeding is recommended.
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