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ABSTRACT

This retrospective study includes 20 cats and 90 dogs brought to the Surgical Clinic of Burdur Meh-
met Akif Ersoy University Faculty of Veterinary Medicine Animal Hospital with various diseases
between January and June 2023. In addition to routine eye examinations, neuro-ophthalmological
examinations (nystagmus, strabismus, pupillary light reflex, palpebral reflex, corneal reflex, menace
reflex, dazzle reflex) were performed on the patients, and the results of neuro-ophthalmological
and routine eye examinations were evaluated retrospectively. Of the cats examined, 55% had pat-
hology on routine ophthalmologic examination and 45% had pathology on neuro-ophthalmologic
examination. Pathology was detected in 52.22% of dogs on routine ophthalmologic examination
and 22.22% on neuro-ophthalmologic examination. One dog with microphthalmia could not be
examined. This study aimed to investigate the prevalence of neuroophthalmological diseases in dogs
and cats. This study showed that many neuro-ophthalmological diseases are likely to be overlooked
during the examination, and diagnosis may be difficult. Therefore, neuroophthalmological examina-

tions should be added to routine ophthalmological examinations.
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INTRODUCTION neuro-ophthalmological diagnosis.

Neuro-ophthalmology is a discipline that examines the
complex relationship between the eye and the central nervous
system. In this field, a comprehensive understanding of the af-
ferent and efferent pathways is crucial for the localization and
diagnosis of neuro-ophthalmological disorders. Abnormali-
ties in the afferent or efferent pathways can lead to changes in
vision, eye position, tear production, eye function, sensation,
and pupil size, shape, or response. These changes manifest as
symptoms of neuro-ophthalmological disorders (Bruyette,
2020; Holmberg, 2020).

Neuro-ophthalmic examination combines neurological ex-
amination and ophthalmic evaluation to detect eye disorders
arising from neurological diseases. Evaluating the visual sys-
tem from a neurological perspective is fascinating and unique
because components like the retina and optic disc can be ob-
served in a normal patient through neurological examination.
Therefore, even in cases where clear neuro-ophthalmic abnor-
malities are absent, the underlying cause of neurological dis-
ease can be determined through a comprehensive assessment
of the eyes. This is particularly important for inflammatory
and infectious central nervous system diseases (Penderis, 2013;
Platt and Olby, 2014).

Especially in cats and dogs; nystagmus (rotatoric, vertical,
horizontal, positional), strabismus, anisocoria, pupillary light
reflex, swinging flashlight test, dazzle reflex, cotton test, threat
reflex, palpebral reflex, corneal reflex are used as diagnostic
tests and findings in the detection of problems encountered in
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In the dazzle reflex, when a strong light is shone on the eye,
a slight enlargement and shrinkage occurs in both eyes and
the reaction tends to be weaker. The afferent branch is the
optic nerve, while the efferent branch of this reflex is the facial
nerve (Spiess, 2019). The menace response is provided by a
threatening gesture to the eye of interest while the other eye
is closed. The first afferent component of the threat response
is the retina and therefore an intact ocular environment is re-
quired for the initial stimulation of the pathway. The response
is transmitted from the retina to the visual cortex via the optic
nerve (CN II). From the visual cortex there are anterior pro-
jections to the motor cortex, then to the facial nucleus, and
then to the facial nerve (CN VII) (Mitchell and Oliver, 2021).
The palpebral reflex is elicited by touching the skin of the lat-
eral and medial canthus of the eye separately and observing
an appropriate response after each touch. Part of this reflex
occurs via the ophthalmic and maxillary branches of the V.
cranial nerve (trigeminal nerve) for medial and lateral canthus
stimulation, respectively. The efferent component of the re-
flex occurs via the VII. cranial nerve (facial nerve) (Gelatt and
Plummer, 2022).

The pupillary light reflex provides optimal visual percep-
tion by accurately adjusting the pupil diameter in response to
changing ambient illumination (Sun and May, 2014). When
light is shone into the eye, pupil constriction occurs in both
eyes, even if only one eye is exposed to light. The response
in the illuminated eye is a direct response, while the response
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in the other eye is indirect or voluntary (Sun and May, 2014).
Axons in the optic system, which are not involved in vision,
project to the pretectal nuclei at the midbrain level via the lat-
eral ganglion nucleus instead of synapsing. Most axons of the
pretectal nuclei cross to synapse on contralateral general vis-
ceral efferent (parasympathetic division) neurons of the oculo-
motor nerve (cranial nerve I11) nuclei, which provide parasym-
pathetic innervation to the pupil (Lorenz et al., 2010).

The corneal reflex is elicited by blinking when the corneal
surface is touched with a non-damaging object. The afferent
arm of this reflex is mediated by cranial nerve V (trigeminal),
while the efferent arm is mediated by cranial nerve VII (Gelatt
and Plummer, 2022).

For a successful clinical outcome and a satisfied patient, ear-
ly and accurate diagnosis of ocular disorders is essential. This is
based on a comprehensive, regular, and thorough ophthalmic
examination. Examining a patient with ocular disease includes
obtaining a detailed medical history and conducting a com-
plete examination of the eye and its surrounding structures.
Specific diagnostic tests may be used in some cases, guided by
the patient’s history and examination findings (Aroch et al,,
2008).

A step-by-step approach should be adopted to examine all
parts of the eye systematically. This reduces the likelihood of
overlooking abnormalities and provides a systematic evalua-
tion. However, the consistency of the protocol is essential, and
not every diagnostic test is necessary for every patient. The
selection of appropriate tests should be based on the patient’s
history and examination findings (Mitchell, 2011).

Systematic evaluation of neuro-ophthalmic responses and
reflexes is an essential part of ophthalmic examination (Mitch-
ell and Oliver, 2021). In this regard, a veterinarian can easily
evaluate eight of the twelve cranial nerves in any routine eye
examination (Martin et al., 2018).

This study investigated the frequency of neuro-ophthalmic
diseases in cats and dogs brought to the Surgical Clinic of
Burdur Mehmet Akif Ersoy University Faculty of Veterinary
Medicine Animal Hospital between January and June 2023.

MATERIALS and METHODS

The material for this study consisted of a total of 110 pa-
tients (90 dogs and 20 cats) brought to the Surgical Clinic of
Burdur Mehmet Akif Ersoy University Faculty of Veterinary
Medicine Animal Hospital between January and June 2023.

In addition to routine eye examinations, the cats and dogs
included in the study underwent neuro-ophthalmological eval-
uation. During the general eye examination, an examination
was performed using a direct ophthalmoscope in a dark en-
vironment. Data were recorded at different diopters. After
the direct ophthalmoscope examination, intraocular pressure
(IOP) was measured, and the IOP values of the patients were
recorded. The ICare® TONOVET tonometer device (TVO01;
Icare Finland Oy, Helsinki, Finland) was used for IOP mea-
surement. Following IOP measurement, Jones and Fluoresce-
in Dye tests were performed, and the results were recorded.

In the neuro-ophthalmological examination conducted on
the patients of the study, factors such as pupillary light reflex,
palpebral reflex, menace reflex, corneal reflex and dazzle reflex
were evaluated. Strabismus and nystagmus were also evaluated
in terms of clinical findings. In the pupillary light reflex exam-
ination, a bright light source is brought close to the eye and the
ipsilateral pupil constricts (direct) and the contralateral pupil is
examined for constriction (indirect). With the menace reflex,
the closure of the eyelids was examined by making a sudden
movement with the hand to both eyes without creating airflow
or noise. With the palpebral reflex, it was examined whether
the patient could blink normally. For this, the skin on the me-
dial and lateral canthus of the animal’s eye was lightly touched
and eyelid closure was examined. In the corneal reflex, the cor-
nea was touched with an object that did not damage the coz-
neal surface, and the retraction of the cornea and the closure
of the eyelids were examined. In the dazzle reflex examination,
the occurrence of glare or squinting in the animal’s eye by di-
recting a strong light source to the eye was considered positive.

The data obtained from these examinations were recorded
with examination forms and photographs for each animal spe-
cies and breed.

RESULTS

This study was conducted by examining 20 cats and 90 dogs
brought to the Surgical Clinic of Burdur Mehmet Akif Ersoy
University Faculty of Veterinary Medicine Animal Hospital
with various diseases between January and June 2023 (Figure

1.

Figure 1. Graphical representation of the percentages of
cats and dogs examined.

Of the examined dogs, 13.48% were diagnosed with eyelid
pathology (8 entropion, 1 eyelid coloboma, 2 lagophthalmos,
1 neoplasm), 25.84% had conjunctival pathology (14 conjunc-
tivitis, 7 epiphora, 2 hyperemia), 4.49% had third eyelid pathol-
ogy (2 laceration, 1 protrusion, 1 eversion), 12.36% had cornea
and sclera pathology (1 corneal edema, 2 corneal pigmenta-
tion, 1 corneal cicatrix, 2 corneal degeneration, 2 episcleritis,
3 corneal vascularization), 8.99% had uvea pathology (2 hy-
phema, 6 uveitis), and 14.61% had retina pathology (2 retinal
detachment, 11 retinitis). The examination of one dog with
microphthalmia could not be performed.

Of the examined cats, 5% were diagnosed with eyelid pa-
thology (1 entropion), 15% had conjunctival pathology (1
epiphora, 2 conjunctivitis), 10% had third eyelid pathology (2
protrusion), 20% had cornea and sclera pathology (3 corneal
edema, 1 corneal vascularization), 15% had uvea pathology (3
uveitis), and 20% had retina pathology (4 retinitis). (Figure 2).

Figure 2. Percentage graphical representation of eye exam-
inations in cats and dogs.

In the neuro-ophthalmological examination performed in
addition to routine eye examination, abnormalities were ob-
served in 22.22% of the dogs. Of these abnormalities, it was
noted that 66.67% had no pupillary light reflex, 5.56% had no
palpebral reflex, 38.89% had no menace reflex, 27.78% had
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Figure 2. Graphical representation of the percentage of eye examinations performed in

cats and dogs

no corneal reflex, and 72.2% had no dazzle reflex. Addition-
ally, 5.56% of the dogs exhibited nystagmus, and 11.11% had
strabismus.

In the neuro-ophthalmological examination of cats, abnor-
malities were observed in 45% of the cases. Among these ab-
normalities, 81.82% had no pupillary light reflex, 27.27% had
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no palpebral reflex, 54.55% had no menace reflex, 54.55% had
no corneal reflex, and 81.82% had no dazzle reflex. Addition-
ally, 9.09% of the cats exhibited nystagmus, and 9.09% had
strabismus (Figure 3).

Figure 3. Comparison of normal and abnormal values in
neuro-ophthalmological examinations of cats and dogs.
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Figure 3. Comparison of normal and abnormal values of neuro-ophtalmological

examinations in cats and dogs
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In this study, the average IOP in cats was measured as 19.7
mmHg in the right eye and 18.95 mmHg in the left eye. In
dogs, the IOP was measured as 23.07 mmHg in the right eye
and 22.95 mmHg in the left eye. The IOP values obtained
from the patients in this study were within the normal range.

DISCUSSION

Neuro-ophthalmologic problems are encountered more
frequently, especially in cases with neurologic diseases. These
cases can often go unnoticed during the examination (Brisimi
et al,, 2017).

Strabismus is an irregular position of the eye that can be
positional (occurring when the head is turned upside down)
or spontaneous (constantly present) and can be divergent or
convergent (Sanders, 2016). Unilateral lesions can lead to dys-
function in the extraocular muscles, affecting the oculomotor
(causing divergence), abducens (causing convergence), and
trochlear nerves or nuclei. In animals with cleft pupils, troch-
lear dysfunction becomes evident. Additionally, such lesions
can impact the vestibular system, causing positional or vestib-
ular-related strabismus (Polizopoulou and Zavros, 2001; Ofri,
2008b). It’s important to differentiate this type of strabismus
from conditions such as orbital and muscle diseases, which
restrict normal eye movement (Ofri, 2008b).

Positional strabismus, along with nystagmus, has been iden-
tified as the most prevalent vestibular symptom of distemper
(Amude et al., 2007; Amude et al., 2010). Brisimi et al. (2017)
detected nystagmus in 5 dogs with distemper in their study.
Strabismus resulting from hydrocephalus typically arises from
malformations of the cranial bone around the orbit and me-
chanical compression, rather than vestibular dysfunction (Po-
lizopoulou and Zavros, 2001; Sanders, 2016). This condition
is commonly known as the ‘setting sun sign’ (Sanders, 2010).
Among the dogs diagnosed with idiopathic peripheral vestib-
ular disease, four exhibited ipsilateral strabismus, with three
cases being positional and one presenting as spontaneous di-
vergent. In this scenario, spontaneous or vestibular strabismus
may arise. It is important to differentiate the latter from a fixed
or static strabismus caused by denervation of cranial nerves
IIL, IV, or VI, where the eye remains deviated regardless of
head position (Kent et al., 2010). Unilateral strabismus is the
most common in this case (Polizopoulou and Zavros, 2001).
Positional strabismus, accompanied by nystagmus, observed in
cases of ischemic encephalopathy, might be associated with
the engagement of the vestibular thalamic area and its afferent
connections to the brainstem vestibular nuclei (Garosi et al.,
2006; Hillock et al., 2006). Likewise, the secondary impacts
of brain tumors, such as edema and hemorrhage compressing
the midbrain/brainstem, can lead to cranial nerve deficits and,
consequently, result in strabismus (Sanders, 2016). Divergent
strabismus is frequently linked with syringomyelia and Chiari-
like malformations, though it remains uncertain whether this
association stems from oculomotor nerve/muscle paralysis or
globe misalignment (Rusbridge, 2013). Intriguingly, a dog diag-
nosed with presumed post-vaccinal polyradiculoneuritis exhib-
ited a recognized syndrome of bilateral divergent strabismus
(Schrauwen and Van Ham, 1995; Gehringa and Eggarsb, 2001;
Quiroz Rothe et al., 2005). Its pathogenesis may be linked to
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muscle atrophy, similar to what is observed in Guillain-Barré
syndrome in humans. In the latter case, symmetrical paralysis
of cranial nerve V has been documented to result in complete
ophthalmoparesis or limitations in eye movements attributed
to cranial nerve V deficits (Gurwood and Drake, 20006). Dogs
experiencing neural involvement of the trigeminal nerves in
polyradiculoganglioneuritis may present clinical signs such as
unilateral atrophy, bilateral paralysis of masticatory muscles,
and Horner syndrome (Panciera et al., 2002). In this study,
strabismus was found in 11.11% of dogs and 9.09% of cats (1
of these patients had cheri-like malformation, while the other
patients had complaints of otitis, fip and trauma).

Nystagmus can manifest as either spontaneous/resting or
positional. In cases of vestibular disease, it may present as hot-
izontal, vertical, or rotatory, with the character of nystagmus
being either jerky or pendular, determined by the speed of the
eye oscillations (Mufiana, 2004). “Abnormal nystagmus needs
to be differentiated from physiological nystagmus, which aris-
es due to the vestibulo-ocular reflex during head movements
(Ofri, 2008b). Lesions impacting the vestibular system, affect-
ing the brainstem nuclei (such as the medial longitudinal fas-
ciculus) or neurons of cranial nerves (CNs III, IV, VI) that
innervate extraocular muscles, resulting in the absence of not-
mal vestibular nystagmus (Oftri, 2008b; de Lahunta, 2009). In
idiopathic peripheral vestibular syndrome (IPVS), the most
common form of nystagmus is horizontal, but sometimes ro-
tatory nystagmus may be observed (Polizopoulou et al., 2000;
Ofri, 2008b). The existence of nystagmus, particulatly posi-
tional, is linked to thalamic/midbrain infarction, indicating the
involvement of the vestibular thalamic area and its afferent
connections with the brainstem vestibular nuclei (Garosi et al.,
2000). In instances of meningiomas, impairment in the dien-
cephalic region, specifically the cerebellum-pontine angle, can
result in vestibular symptoms, given that the thalamus func-
tions as a relay station for afferent vestibular inputs to the cor-
tex (Motta et al., 2012). Moreover, meningiomas situated at
the cerebellum-pontine angle are frequently linked to clinical
symptoms of paradoxical vestibular syndrome (Adamo et al.,
2004). In cats, one with vestibular disease of unknown origin
and another with head trauma displayed horizontal nystagmus,
whereas a cat with FIP encephalitis manifested positional nys-
tagmus. Granulomas linked to FIP can occasionally impede
cerebrospinal fluid drainage, leading to secondatry hydroceph-
alus (Sherding, 2006). In this study, nystagmus was observed in
5.56% of dogs and 9.09% of cats.

The normal intraocular pressure in a healthy animal is 15-25
mmHg (Saroglu, 2013). In this study, the average intraocular
pressure in cats was measured as 19.7 mmHg in the right eye
and 18.95 mmHg in the left eye. In dogs, the intraocular pres-
sure was measured as 23.07 mmHg in the right eye and 22.95
mmHg in the left eye.

In a previous study, 35.05% of cats examined ophthalmo-
logically and 35.92% of dogs examined had diagnosed eye pa-
thologies (Sengdz Sirin et al., 2023). In this study, eye patholo-
gies were diagnosed as follows: 13.48% of examined dogs had
eyelid pathology (8 entropion, 1 eyelid coloboma, 2 lagoph-
thalmos, 1 neoplasm), 25.84% had conjunctival pathology (14
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conjunctivitis, 7 epiphora, 2 hyperemia), 4.49% had third eye-
lid pathology (2 laceration, 1 protrusion, 1 eversion), 12.36%
had cornea and sclera pathology (1 corneal edema, 2 corneal
pigmentation, 1 corneal scar, 2 corneal degeneration, 2 epis-
cleritis, 3 corneal vascularization), 8.99% had uveal pathology
(2 hyphema, 6 uveitis), and 14.61% had retinal pathology (2
retinal detachment, 11 retinitis). One dog with microphthalmia
was unable to undergo an examination.

In the case of examined cats, 5% had eyelid pathology (1
entropion), 15% had conjunctival pathology (1 epiphora, 2
conjunctivitis), 10% had third eyelid pathology (2 protrusion),
20% had cornea and sclera pathology (3 corneal edema, 1 cor-
neal vascularization), 15% had uveal pathology (3 uveitis), and
20% had retinal pathology (4 retinitis).

CONCLUSION

In conclusion, in this study, a total of 110 cat and dog cases
presented to our clinic were subjected to neuro-ophthalmo-
logical examination in addition to routine eye examinations.
These cases were retrospectively evaluated and reported. The
neuro-ophthalmological examination is not routinely included
among the commonly used eye examinations. However, many
central nervous system diseases and systemic diseases manifest
as ophthalmic dysfunction. During the examination, the like-
lihood of overlooking many neuro-ophthalmological diseases
and experiencing difficulties in diagnosis is high. Therefore, in
addition to a routine eye examination, the neuro-ophthalmo-
logical examination should also be added.
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