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ABSTRACT

Research on ophthalmology in veterinary medicine in Ecuador is scarce, and ocular health in older dogs should
be studied. This study aimed to determine the incidence of ophthalmic abnormalities in senior dogs attending
a hospital at Guayaquil and relate them to the type of lesion, breed, sex, age, and type of dog head shape. One
hundred healthy senior dogs (> six years old) who underwent consultation during the study were subjected to
bilateral eye ultrasonography (USG 10-MHz transducer) and examined for ocular alterations. Breed, sex, age,
and head shape were also recorded. Thirty-eight animals presented with ocular abnormalities: presumed cat-
aracts (19%), crystalline luxation (6%), presumed senile retinal degeneration (6%), retinal detachment (4%),
nuclear sclerosis (4%), masses and vitreous degeneration (3%), presumed glaucoma (2%), and cysts in the
anterior and posterior chambers (1%), mainly as bilateral lesions (24%). Cataracts were present in a more
significant proportion in dolichocephalic dogs (8/18) than in brachycephalic (3/22) and mesocephalic dogs
(8/60) (p =0.01). In addition, older animals were more affected, both unilaterally and bilaterally, and in both
locations (lens or retina)(p <0.05), whereas crystalline luxation and senile retinal degeneration were signifi-
cantly associated with age(p <0.05), whereas trends were observed for cataracts (p =0.065). Although ultra-
sound alone does not allow a definitive diagnosis, these preliminary results provide insights into the ocular
abnormalities in apparently healthy senior dogs from Guayaquil (Ecuador). Unsuspected intraocular lesions
might be relatively high in these patients; however, more extensive studies with complete ocular examination
are recommended to confirm these results.
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INTRODUCTION

Senior dogs should follow a health plan to prevent, diagnose, and treat the disease according to their age and
specific physiological demands. Older dogs are required to undergo regular checkups !* and ocular examina-
tion is recommended to include 2. However, ophthalmological visits start at later ages ** since owners may
not recognize early clinical signs or assume alterations as expected for these ages °, and unsuspected diseases
affecting the internal eye of senior dogs might be omitted in routine®, posing a risk of deterioration of ocular
health.
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Research on ophthalmology in veterinary medicine in Ecuador is still incipient’. Animals are seldom subjected
to ocular examination; wherever possible, it is costly and time-consuming 3°. Moreover, the reagents required
are sometimes unavailable, and the income of owners attending consultations usually does not allow further
examination. Ultrasound is used to visualize most structures within the animal's body. The selection of this
method for the research is due to its practicality. It allows the internal structures of the eye to be quickly
visualized; in addition, this technique is not invasive and minimizes discomfort for the animal and irritation
in the ocular area, which can generally interfere with the sample collection'® The use of noninvasive, simple,
and fast techniques allows to optimize the diagnosis in an animal, in addition, it has been found that other
alterations can lead to eye problems such as has been found that the natural degeneration of some structures,
such as the teeth, is a source of possible alterations in the structures that surround the eye?, it is common for
teeth not to be checked regularly. Other diseases, such as cataracts, are commonly caused by natural degener-
ation or interaction with endocrine-type diseases!!.

Hence, this study aimed to determine the presentation and type of ocular abnormalities in apparently healthy
senior dogs using ultrasonography as a primary diagnostic imaging and noninvasive method !? that allows the
top to visualize what clinical eye is incomplete at first glance. In addition, considering a scenario where re-
sources are scarce, basic information regarding the patient (sex, age, breed, head shape) was registered to
provide veterinarians with insights into superficial animal characteristics related to ophthalmologic alterations.

MATERIALS AND METHODS

Sample population

Animal manipulation and care were performed following the standards recommended by EU Directive
2010/63/EU for animal experiments'>. The pet owners agreed to participate, and consent was obtained from
the animals involved in this study.

Dogs attending the veterinary hospital for biannual routine examinations, identified as senior patients (> six
years old) with no currently known health issues and without previous ophthalmic examinations or ocular
problems diagnosed, were selected. A total of 100 patients (200 eyes) were evaluated. Data on sex, age, breed,
and type of dog head were recorded. The breeds attending the hospital and represented by Boxer, Boston
Terrier, French Bulldog, Chihuahua, Maltese, Pekingese, and Shih Tzu were considered brachycephalic,
crossbreds and Akita, Beagle, Cocker Spaniel, Dalmatian, Golden Retriever, Husky, Jack Russell Terrier,
Labrador Retriever, Pitbull, Pomeranian, Schnauzer, Silky Terrier, and Yorkshire Terrier were considered

mesocephalic, and Dachshund and Poodle were considered dolichocephalic, based on previous classifications
14,15

Ocular ultrasound

USG was performed following procedure '© in which the animals were not sedated. The small animals under-
went a bilateral ophthalmological examination in sternal recumbency by trans-corneal ocular ultrasonography
utilizing a 10 MHz linear transducer (Sonosite 1800, Fujifilm) in the axial plane to confirm the presence, type,
and location of intraocular alterations. The probe was placed directly over the cornea or sclera, and the eyelids
were manually opened. Ocular abnormalities recorded included crystalline luxation, retinal detachment, ab-
normal vitreous, presumed cataracts, cysts in the anterior chamber, glaucoma, nuclear sclerosis, and senile
retinal degeneration.

Statistical analysis
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Statistical analyses were performed using R v4.2.2 7. Data were summarized as percentages, means, and
standard deviations. To determine possible relationships between the presentation of ocular alterations and
intrinsic animal characteristics, a chi-square test (to evaluate breed, sex, and type of head shape) and ANOVA
(to evaluate age) were applied. Age was also determined as a predictor of ocular abnormalities using logistic
regression and receiver operating characteristic (ROC) curve analysis to determine the area under the curve
(AUC). The optimal cut-off value was estimated for ROC curves above 0.50 with a 95% confidence interval,
and the sensitivity (SE) and specificity (SP) were calculated.

RESULTS AND DISCUSSION

This study evaluated ocular abnormalities in Senior dogs at the Veterinary clinic in Guayaquil over two
months, which was the peak time for patients presenting with these symptoms; during this time, the number
of samples was 100 dogs. The increase in consultations in this specialty area was attributed to the clinic's
advanced facilities for conducting thorough eye evaluations. Of the 100 dogs evaluated, half were male, half
were female (53% and 47%, respectively), and the average age was 8.72 + 2.40 years old. Poodles (16%),
Yorkshire terriers (14%), and crossbreeds (11%) were the most common breeds attended, followed by Schnau-
zers and Shih Tzu (both at 8%). The remaining 43 dogs were comprised of 18 breeds. Most head shapes
corresponded to mesocephalic breeds (60%), whereas 22% were brachycephalic, and 18% were dolichoce-
phalic (Table 1).

Breed Proportion (%)
Poodle 16
Yorkshire terrier 14
Crossbred
Schnauzer
Shih Tzu
Beagle
Chihuahua
Cocker Spaniel
Labrador Retriever
Golden Retriever
Boxer
Maltese
Dalmatian
Dachshund
Akita
Boston Terrier
French Bulldog
Husky
Jack Russell Terrier
Pekingese
Pitbull
Pomeranian

Silky Terrier 1
Table 1. Breeds of senior dog patients were included in the study (N = 100).
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Concretely, thirty-eight dogs showed, in at least one eye, ocular abnormalities, reported as presumed cataracts
(19%), crystalline luxation (6%), presumed senile retinal degeneration (6%), retinal detachment (4%), pre-
sumed nuclear sclerosis (4%), masses and abnormal vitreous humor (3%), presumed glaucoma (2%), and
cysts in the anterior (1%) and posterior (1%) chambers. Most animals had bilateral alterations (24%), mainly
consisting of bilateral cataracts (n=9), senile retinal degeneration (n=5), crystalline luxation (n=3), nuclear
sclerosis (n=2), and retinal detachment (n=1). Two animals presented with two simultaneous lesions in one
eye (left eye), consisting of retinal detachment and glaucoma, a cataract, and a cyst in the anterior chamber.
Figure 1 presents a comparison between a Retinal detachment and a normal eye.

Figure 1. (a) Retinal detachment, female 84 months old; (b) Cataracts in the left eye, female 84 months old

Of the 100 dogs evaluated, 38% had some internal eye alteration, a proportion found to be inferior to a
previous study with apparently healthy senior and geriatric dogs (66%) ° and superior to studies with dogs
of any age, with incidences of approximately 15% %*, focused on brachycephalic breeds. In our study, either
breed or head shape was unrelated to presenting ocular alterations, either unilateral or bilateral (p >0.15)
(data not shown), although some brachycephalic breeds suffered tear desiccation, lagophthalmos, and exoph-
thalmia >*, generally associated with ocular surface diseases that we did not observe. To confirm these dif-
ferences, however, the method of diagnosis might have influenced the different results and hindered direct
comparison since ultrasonography is a complementary technique to ocular examination and should be ac-
companied by techniques such as tear evaluation, which was not implemented in the present study. The use
of exploratory techniques such as slit lamp biomicroscopy and ophthalmoscopy has impacted the advance-
ment of both human and veterinary ophthalmology, enhancing our diagnostic capabilities.!® In any case,
comparisons could also be limited because some animals enrolled in the study were unlikely to be purebred,
and there was a relative variety of breeds, most of them underrepresented, and some lesions appeared at
different ages depending on the breed *°.

Nevertheless, in the case of head shape, a remarkably more significant proportion of dolichocephalic dogs
(> 3-fold) presented cataracts than brachycephalic and mesocephalic dogs (8/18, 3/22, and 8/60, respectively;
p =0.010). Cataracts are observed in older animals 3 (figure 2), but age was similar among the three head
shapes (dolichocephalic 9.1 + 2.62 years old, brachycephalic 9.0 = 2.46 years old, and mesocephalic 8.5
years old, p =0.536). Another explanation could be that the most significant proportion of Poodles is doli-
chocephalic (8/18), a breed with a hereditary predisposition to cataracts 2°.

A comparison of the average age between healthy and diagnosed dogs is shown in Table 2. Older animals
were more frequently diagnosed with intraocular abnormalities, either unilateral or bilateral (p <0.001), and
in both locations (lens or retina, p <0.01). When evaluated by type, crystalline luxation (p =0.015) and senile
retinal degeneration (p =0.003) were significantly associated with older age. Accordingly, ROC curve AUCs;
> 0.58 when evaluating the presentation of any type, lesion (cut-off 10.5 years; SE 42.1%; SP 87.1%), retina
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(cut-off 10.5 years; SE, 62.5%; SP, 88.2%), lens (cut-off 9.5 years; SE, 48.3%; SP, 73.2%), retina (cut-off
10.5 years; SE 66.7%; SP 80.2%), crystalline luxation (cut-off 7.5 years old; SE, 100%; SP, 42.6%), and
senile retinal degeneration (cut-off 10.5 years old; SE 83.0%; SP 79.8%).

Figure 2. (a) Cataracts in the right eye, male 132 months old; (b) Cataracts in the left eye, male 132 months old.

Pathology Healthy Confirmed RSE  pvalue
Any lesion 8.08 (62) 9.76 (38) 2.262  0.001
Bilateral lesion 8.12(76) 10.63 (24) 2.151 0.001
Lens lesion 8.32(71) 9.69 (29) 2.325 0.009
Cataracts 8.51(81) 9.63(19) 2.366  0.065
Crystalline luxation  8.57 (94) 11.00 (6) 2.336  0.015
Nuclear sclerosis 8.75(96) 8.00 (4) 2.403  0.542
Retina lesion 8.52(91) 10.78 (9) 2.317  0.006

Senile degeneration  8.54(94) 11.50(6)  2.301  0.003
Retinal detachment  8.66 (96) 10.25(4)  2.387 0.194

Table 2. Differences in average age in years (and number of cases) between healthy dogs and dogs diagnosed with presumed
ocular lesions. RSE: Residual standard error.

As expected, age was related to the presentation of any ocular abnormalities (in the lens and retina); specifi-
cally, patients aged 10.5 and above were observed to be at greater risk. Moreover, bilateral alterations were
observed in older animals. Although cataracts were the most common lesion diagnosed (19%), they tended
to increase with age (p <0.10). In this sense, cataracts rise above 10 years old > and animals in our study
were, on average, younger (8.72 £ 2.40 years old), which could have prevented us from observing further
differences. In addition, other underlying etiologies, such as diabetes, can lead to cataracts 3, which were
not considered and cannot be ruled out. Concurrent ocular diseases may also pose a risk of cataracts, such as
vitreous degeneration ®!'!° but in our study, only one eye (out of 200 eyes) showed simultaneous cataracts
and a cyst in the posterior chamber. Similarly, nuclear sclerosis was unaffected by age. However, all pre-
sumed cases (n = 4) were detected in dogs above seven years old, which is consistent with the findings of
Tobias et al. 2. However, it is important to highlight that ultrasonography alone does not allow a definitive
diagnosis of cataracts or nuclear sclerosis, since increments of echogenicity in the nucleus of the lens can be
confused with both lesions (specifically senile cataracts) 2.
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This study aimed to demonstrate that ultrasound can be effectively implemented as an additional diagnostic
method for patients with ocular pathologies, regardless of the etiology. Ultrasound is particularly valuable
for detecting lesions obscured by corneal or lens opacities, allowing for observing internal structures rela-
tively cheaply. When this technique is used alongside other diagnostic methods, ultrasound can help achieve
a definitive diagnosis. Similar studies, such as the evaluation of 15 senior dogs in Mexico City, have demon-
strated the utility of ultrasound in diagnosing conditions like neoplasias, cataracts, and degenerative dis-
eases.”?

Pet care and health are becoming increasingly important in veterinary practice in Ecuador. However, our
media has published no studies on specific disciplines, such as ophthalmology 7, and even fewer studies on
senior animals. This study is the first in the country to provide evidence of unsuspected intraocular lesions
in senior dogs. The study was conducted in a specific population within a sector of Guayaquil characterized
by a recurring number of patients. The demographic characteristics of this population showed considerable
variability; a similar study was carried out in Cuba,** where pet owners of different genders and socioeco-
nomic levels were present; usually, the primary reason for attending consultations is the perception of pets
as family members. Therefore, this cultural perspective significantly influences the frequency and nature of
veterinary visits and is aimed at promoting routine ocular examinations by owners and veterinarians, espe-
cially in older patients.

CONCLUSIONS

In summary, ophthalmic abnormalities are common in apparently healthy senior dogs in the northern sector
of Guayaquil; therefore, professionals play a central role in improving health and promoting care and owner
awareness in aging dogs among owners. This study exclusively utilized ultrasonography to demonstrate its
effectiveness as a complementary diagnostic method, particularly for observing internal eye structures when
ocular opacities appear and that are unrelated to other pathologies.

This study included a small group of dogs of various breeds that attended checkups within the two months.
The results demonstrated the ocular diagnosis of a small sample of a specific city zone with a heterogeneous
dog population. It is essential to consider that future studies should increase the number of locations sampled
from different parts of the city to cover a larger population. Additionally, the number of patients of different
ages and the implementation of various diagnostic methods should be considered to enhance the precision of
the diagnoses.
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