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Ocular surface disorders in dogs and cats submitted to dissociative anesthesia in

elective orchiectomy procedure

Disturbios da superficie ocular em cées e gatos submetidos a anestesia dissociativa em
procedimento de orquiectomia eletiva
Trastornos de la superficie ocular en perros y gatos sometidos a anestesia disociativa en un

procedimiento de orquiectomia electiva
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Abstract
The present study aims to verify whether dogs and cats submitted to dissociative anesthesia for elective orchiectomy
may present alterations in the tear production and consequent lesions on the ocular surface. For this purpose, 40
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animals, 22 cats and 18 dogs, underwent an ophthalmic semiotechnique composed of the evaluation of anterior and
posterior chambers, fundscopy, Schirmer's tear test (TLS) and fluorescein test. Subsequently, they underwent
dissociative anesthesia, associating ketamine with diazepam or midazolam. Immediately at the end of the procedure,
the fluorescein and TLS test was repeated. After 24 hours, a new ophthalmic evaluation was performed to compare
the results obtained. There were no ophthalmic changes. With the use of diazepam, TLS remained within the normal
range with a median of 19 mm / min, with a mean and standard deviation of 19.27 £ 3.01 mm / min for dogs and a
median of 18 mm / min, with a mean and standard deviation of 19.05 = 2.81 mm / min for cats. When using
midazolam, the TLS of the dogs had a median of 19 mm / min, with a mean and standard deviation of 18.84 + 2.69
mm / min and of the cats, they had a median of 18 mm / min with a mean and standard deviation of 18.37 + 2.32 mm /
min. The results found suggest that the use of dissociative anesthesia for short procedures does not significantly alter
the tear production, nor does it cause eye injuries.

Keywords: Keratitis; Ketamine; Diazepam; Midazolam.

Resumo

O presente trabalho tem por objetivo verificar se cdes e gatos submetidos a anestesia dissociativa para orquiectomia
eletiva podem apresentar alteragdes na producdo lacrimal e consequente les6es na superficie ocular. Para tal, 40
animais, 22 gatos e 18 cdes, foram submetidos a semiotécnica oftalmica composta pela avaliagdo de camaras anterior
e posterior, fundoscopia, teste lacrimal de Schirmer (TLS) e teste da fluoresceina. Posteriormente, foram submetidos a
anestesia dissociativa associando-se a cetamina ao diazepam ou midazolam. Imediatamente ao término do
procedimento foi repetido o teste da fluoresceina e TLS. Ap6s 24 horas uma nova avaliagdo oftalmica foi realizada
para comparacdo dos resultados obtidos. Ndo houveram alteragdes oftalmicas. Com uso do diazepam o TLS se
manteve dentro da normalidade apresentando mediana de 19 mm/min, com média e desvio padrdo de 19.27 + 3.01
mm/min para cées e mediana de 18 mm/min, com média e desvio padrdo de 19.05 + 2.81 mm/min para gatos. Ao
utilizar o midazolam, o TLS dos caes apresentou mediana de 19 mm/min, com média e desvio padrao de 18.84 + 2.69
mm/min e dos gatos tiveram mediana de 18 mm/min com média e desvio padrdo de 18.37 + 2.32 mm/min. Os
resultados encontrados sugerem que o emprego da anestesia dissociativa para procedimentos curtos ndo altera a
producdo lacrimal significativamente, nem ocasiona lesdes oculares.

Palavras-chave: Ceratite; Cetamina; Diazepam; Midazolam.

Resumen

El presente trabajo tiene como objetivo verificar si los perros y gatos sometidos a anestesia disociativa para
orquiectomia electiva pueden presentar alteraciones en la produccion de lagrimas y consecuentes lesiones en la
superficie ocular. Para ello, 40 animales, 22 gatos y 18 perros, fueron sometidos a una semiotécnica oftalmica
compuesta por la evaluacion de cdmaras anterior y posterior, fondoscopia, prueba de lagrimas de Schirmer (TLS) y
prueba de fluoresceina. Posteriormente, fueron sometidos a anestesia disociativa, asociando ketamina con diazepam o
midazolam. Inmediatamente al final del procedimiento, se repiti6 la prueba de fluoresceina 'y TLS. A las 24 horas se
realizé una nueva evaluacién oftdlmica para comparar los resultados obtenidos. No hubo cambios oftalmicos. Con el
uso de diazepam, el SLT se mantuvo dentro del rango normal con una mediana de 19 mm / min, con una desviacion
media y estdndar de 19,27 + 3,01 mm / min para perros y una mediana de 18 mm / min, con una media y estandar
desviacion de 19,05 + 2,81 mm / min para gatos. Al utilizar midazolam, la SLT de los perros tuvo una mediana de 19
mm / min, con una media y desviacion estandar de 18,84 + 2,69 mm / min y de los gatos, una mediana de 18 mm /
min con una media y estandar desviacion de 18,37 + 2,32 mm / min. Los resultados encontrados sugieren que el uso
de anestesia disociativa para procedimientos cortos no altera significativamente la produccion de lagrimas ni causa
lesiones oculares.

Palabras clave: Queratitis; Ketamina; Diazepam; Midazolam.

1. Introduction

The eye is a photosensitive organ responsible for the perception of the external environment as well as objects and

light intensity (Junqueira & Carneiro, 2004), which allows communication with other body systems through sensory responses

(Olbertz, 2012). It consists of three tunics: fibrous or external, vascular or intermediate and nervous or internal. The fibrous

tunic shapes the eye and comprises the cornea and sclera (Silva, 2017).

The cornea is the anterior portion of the fibrous chamber, which allows refraction and transmission of light due to its

transparency and shape (Cook, 2013). Has a wide range of sensory nerves and is avascular which makes its supply necessary,

especially with oxygen and metabolites provided by aqueous humor and tear film (TF) (Junqueira & Carneiro, 2004). In

addition, eyelids guarantee the necessary protection against external environment (Stades & Woerdt, 2013).
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The eyelids protect the ocular structures and assist in the spread of the TF during its movement (Tuner, 2010). TF is
composed by two layers, one lipid and another aqueous-mucin (Fonseca et al., 2010). The lipid portion is responsible for
reducing tear evaporation, which prevents eye damage (Andrade, 2014; Davidson & Kuonen, 2004), while the aqueous-mucin
portion moistens and nourishes the cornea and provides adhesion and protection to the ocular surface (Liebchi et al., 2016).

During general anesthesia due to decreased corneal reflex and absence of eyelid movements, the ocular surface
dryness may occur and has already been reported consequently to the decreased of tear production (Kocaturk et al., 2012). This
predisposes the occurrence of corneal lesions in dogs and cats (Pontes et al., 2010; Komnenou et al., 2013) making it necessary
to use preventive measures to reduce the severity of injuries such as the use of eye lubricants, ointments or tear gel during
surgical procedures (Kara et al., 2015).

On the other hand, in dissociative anesthesia, a technique routinely used in veterinary medicine, especially in low
complexity procedures, or in regions that do not have technologies and qualified personnel to perform general anesthesia, the
animals remain with their eyes open, but with the protective reflexes maintained, once the eyelid reflex is stimulated, the
animal contracts ipsilateral eyelids In addition, the use of dissociative anesthesia predisposes to the increase of secretions,
including lacrimals (Raposo et al., 2015), however, it is unknown if they reduce the aqueous fraction of the FT or predispose to
the occurrence of lesions on the ocular surface.

The ocular system is routinely neglected during the pre-surgical evaluation, which can predispose the occurrence of
injuries and cause additional pain and discomfort to the animal in the post-surgical period, being the ophthalmic examination
of great importance for the diagnosis of eye disorders and among the techniques routinely used in the ophthalmic routine, the
Schirmer tests stand out, a semi-quantitative method that assesses the aqueous production of the tear film and the fluorescein
test, a water-soluble dye, which has the characteristic of being retained by hydrophilic structures, mainly staining the corneal
stroma. in cases of injuries, allowing the visualization of the alteration (Maggs, 2017) which can be better visualized with a
cobalt filter, allowing its diagnosis and, consequently, treatment.

Given the gaps in the literature on the occurrence of lesions on the corneal surface in animals submitted to dissociative
anesthesia protocols, common in patients undergoing general anesthesia (Howard et al., 1965), and because the aqueous
fraction of TF of dogs and cats submitted to dissociative anesthesia before and immediately after the surgical procedure, this

work was carried out.

2. Methodology

This study was approved by the Ethics Committee on Animal Experimentation of the Use of Animals from the
Federal University of Western of Bahia (protocol no. 8/2019). All procedures were conducted in accordance with the
Association for Research in Vision and Ophthalmology's (ARVO) Statement for the Use of Animals in Ophthalmic and Vision
Research and NIH statement.

The methodology chosen for the present study was quantitative (Pereira et al., 2018), where, forty healthy animals,
being 18 dogs and 22 cats, attended at the Veterinary University Hospital of the Federal University of Western of Bahia (HVU-
UFOB), who underwent elective orchiectomy under dissociative anesthesia were consigned (Macphail, 2015; Berdnarski,
2017).

To perform the anesthetic-surgical procedure, the animals underwent a general clinical examination, complete blood
count (CBC) and ophthalmic evaluation to rule out lesions on the ocular surface, using the Schirmer tear test (STT)
(Drogavet® Salvador, Bahia, Brazil) to semi-quantitatively assess the aqueous production of TF, based on reference values
ranging from 15 to 25 mm/min for dogs (Maggs, 2017) and 9 to 34 mm/min for cats (Sebbag et al., 2015), use of fluorescein
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strips (Drogavet® Salvador, Bahia, Brazil) with objective of identifying lesions on cornea. Also an evaluation of the anterior
and posterior chambers and fundoscopy was made with the aid of Panoptic (Welch Allyn®, Skaneateles Falls, New York,
USA). Animals that showed any alterations of the tests were excluded from the study.

To perform the surgical procedure, a 10-hour food fast and a 6-hour water fast were requested. The use of diazepam
or midazolam was defined at random. The animals of diazepam group received intravenously, in cephalic vein, diazepam
(0.5mg kg, 0.5%, diazepam, Hipolabor, Belo Horizonte, Brazil). The animals of midazolam group received intramuscularly,
in the posterior region of the right thigh (semimembranous or semitendinosus muscle), midazolam (0.5mg kg?, 0.1%,
Dormire®, Cristalia do Brasil S/A, Séo Paulo, Brazil). This was followed by the application of Ketamine S + (10mg kg?, 5%,
Cristalia do Brasil S/A, Brazil) in the posterior region of the left thigh. After administration of the drugs, the animals were kept
in an environment without stressors. Relaxation of the animal was observed approximately 5 to 10 minutes after application,
followed by trichotomy, venous access, administration of tramadol (Tramal®, 4mg kg?, 5% tramadol hydrochloride,
Hipolabor, Belo Horizonte, Brazil) subcutaneously, and local anesthesia with lidocaine (Xylestesin® 2%, Cristalia do Brasil S
/ A, S&o Paulo, Brazil) in the incision line and near the spermatic cord.

The animals' eyes were not manipulated during the anesthetic-surgical procedure to avoid interference. Orchiectomy
was performed routinely using the scrotal technique (Macphail, 2015). Immediately after the surgical procedure, performed
between 5 to 10 minutes, the STT was performed to assess the tear production. An ophthalmic evaluation was performed 24
hours after the procedure to identify if there were lesions in the ocular surface.

The Shapiro-Wilk test was performed to verify the normality of the data. The Mann-Whitney non-parametric test was

followed to identify changes if there were changes before or after anesthesia.

3. Results and Discussion

The 40 animals in the study were divided into groups. The group of cats consisted of 22 animals, where 10 were
anesthetized with ketamine and diazepam and 12 with ketamine and midazolam. The group of dogs consisted of 18 animals,
where 10 were anesthetized with ketamine and diazepam and 8 with ketamine and midazolam.

The lacrimal production of dogs and cats submitted to dissociative anesthesia using ketamine associated with
diazepam showed a median of 19 mm/min, with a mean and standard deviation of 19.27 + 3.01 mm/min for dogs and 19.05 +
2.81 mm/min for cats. There was no significant effect before and after anesthesia for dogs and cats (p = 0.173; p = 0.383,
respectively). In dissociated anesthesia with the use of ketamine associated with midazolam, the dogs had a median of 19
mm/min, with a mean and standard deviation of 18.84 + 2.69 mm/min, and the cats had a median of 18 mm/min with a mean
and standard deviation of 18.37 + 2.32 mm/min, with no significant effect before and after anesthesia (p=0.261; p=0.967,
respectively). All results found in the STT were within the reference values for the species (Maggs, 2017; Sebbag et al., 2015).

When evaluating the effects of sedatives associated with opioids on the tear production of dogs, it was observed that
the use of acepromazine and oxymorphine, diazepam and butorphanol, xylazine and butorphanol caused a significant reduction
in tear production. The use of xylazine alone did not significantly alter the tear production, which suggests that in association
with butorphanol there is a mechanism that reduces tear production, but there was no evaluation of butorphanol in isolation
(Dodam et al., 1998).

In a study with non-human primates, it was found that dissociative anesthesia increases secretions, including lacrimal
anesthesia (Raposo et al., 2015), this fact may justify the increase in the values of the STT found in most animals in the present

study and absence of corneal lesions in all animals. It should be noted that despite dissociative anesthesia maintaining
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protective reflexes, as the eyelid reflex (Rezende, 1983), these were not stimulated during the evaluations, returning to their
function according to the responses of each animal during the anesthetic recovery.

The absence of corneal lesions and maintenance of normality in the values of tear production identified through the
STT found in this study differ from that observed in humans submitted to general anesthesia for 90 minutes using propofol and
isoflurane (Kocatirk et al., 2012) where it was observed a decrease in tear production resulting in ocular dryness which
predisposing to the occurrence of corneal lesions (Komneu et al., 2013) and reinforces the need of the anesthetist to use eye
lubricants, ointments or tear gel to minimize the injures, especially in surgeries lasting 2 hours or more (Kara et al., 2015). It
must be considered that inhalation anesthesia is normally used in more prolonged procedures, differing from the present study

where the procedures were of short duration.

4. Conclusion

Dissociative anesthesia is widely used in veterinary practice, but there are few studies on its action in the eyes of
animals. No significant changes were observed in the present study, it is suggested that dissociative anesthesia does not
significantly alter the production of tears and does not favor the occurrence of lesions on the corneal surface of dogs and cats in
short-term procedures.

Finally, in future studies, it is suggested that other surgical procedures that have a longer anesthetic time can be
explored regarding the possibility of changes in the ocular surface. Furthermore, they seek to elucidate the role of these drugs
when affecting other ophthalmic structures, in addition to the ocular surface, to minimize risks for individuals submitted to the

most diverse veterinary anesthetic protocols.
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