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Short Communication

Ocular Biometry and Ophthalmic Parameters of Normal Eyes in
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Abstract | The objective was to perform ocular biometry and ophthalmic examination in dogs of the French Bulldog
breed. We evaluated 72 normal eyes of 36 healthy French Bulldog dogs, 20 males and 16 females, aged from 1 to 7
years. Ocular ultrasound was performed in B mode with a 10 MHz linear probe, and the following parameters of
ocular biometry were evaluated: horizontal axial diameter (HAD) of the eye, lens thickness (LT), anterior chamber
depth (ACD), and vitreous chamber depth (VCD). The ophthalmic exams performed were as follows: Schirmer Tear
Test-1 (STT-1), rebound tonometry (Tonovet), Tear Film Break-up Time (TBUT), and Fluorescein Test (F'T). The
ocular biometry results (mean+SD) in millimeters were: 20.5 + 0.6 (HAD), 3.8 + 0.4 (ACL), 7.4 + 0.3 (LT) and 9.4
+ 0.4 (VCL), and from the ophthalmic exams (mean+SD) were: 24 + 3.7 (16.5-33.5) mm/min (STT-1), 20.0 = 3.7
(13.5-27.0) mmHg (rebound tonometry), and 24.4 + 6.3 (16-40) seconds (TBUT), and FT was negative in all dogs.
The obtained results can serve as parameters of normal values of ocular biometry and ophthalmic exams for ambulatory
routines, intraocular surgeries, and future ophthalmic studies in this breed.
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INTRODUCTION

cular ultrasound (US) is a non-invasive, painless

diagnostic method and can be considered relatively
inexpensive, being a relevant diagnostic tool in the
veterinary routine of small animals. The clinical indications
for ocular US include ocular traumatic alterations,
foreign body investigation, intraocular hemorrhage, lens
dislocation, retinal detachment, and any opacity that
makes the ophthalmoscope exam impossible. Intraocular
and retrobulbar tissues and masses are visualized, evaluated
sonographically and can be characterized by ultrasound-

guided aspiration biopsy (Cottrill et al., 1989; Gaidon
et al., 1991; Boroffka et al., 2006). In addition, it is an
important tool for performing ocular biometrics for globe
measurements which can be used to determine intraocular
or intraorbital prosthetic size. These measurements are
also helpful in calculating appropriate intraocular lens
(Dietrich, 2013; Toni et al., 2013; Boillot et al., 2014;
Kobashigawa et al., 2015).

'The objective of this study was to perform ocular biometry
and specific ophthalmologic diagnostics in healthy dogs of
the French Bulldog breed, an brachycephalic dog, that are
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prone to eye disease, and currently a very popular breed
worldwide, since these important ocular parameters for
this breed do not exist in the literatures and can serve
as parameters of normal values of ocular biometry and
ophthalmologic examination.

The study was approved by the Ethics Committee on
Animal Use (CEUA) of UNOESTE (Protocol n°.3853)
and was carried out according to the rules of ARVO
(Association for Research in Vision and Ophthalmology -
Statement for the use of animals in ophthalmic and visual
research). We evaluated 72 normal eyes of 36 healthy
French Bulldog dogs, attended to at the UNOESTE
Veterinary Hospital, Presidente Prudente, SP, Brazil. There
were 20 males and 16 females, mean weight was 12.2+1.5
kg, and the aged range was from 1 to 7 years.

The inclusion criteria for French Bulldog dogs in the
research was the normality in the parameters of the
clinical exams (temperature, heart rate and respiratory
rate and blood pressure), laboratory tests (blood count,
urea, creatinine, alanine aminotransferase and alkaline
phosphatase), clinical ophthalmic signs as identified using
a portable slit lamp (SL-15, Kowa, Japan) and ophthalmic
tests (Direct and consensual pupillary reflex test (DPRT
and CPRT), Schirmer Tear Test-1 (ST'T-1) (Laboratory
Ophthalmos, Brazil), rebound tonometry (Tonovet’,
Finland), Tear Film Break-up Time (TBUT), and
Fluorescein Test (FT) (Laboratory Ophthalmos, Brazil).

To obtain the data, ocular biometry was performed by
ocular ultrasound (Mindray ultrasound device, model Z6
Vet, Shenzhen, China) in B-mode with the 10 MHz linear
probe (Mindray linear probe model 7L4P, Shenzhen,
China). Dogs were delicately contained sitting or in prone
position. Blepharostase was manual, and the evaluation
was performed under low light conditions after instillation
of 1 drop of anesthetic eye drops (0.5% proxymetacaine,
Anestalcon®, Allergan, Sdo Paulo, Brazil). Sterile gel was
used as a means of contact, using the transcorneal or
transpalpebral method (Figure 1). The following parameters
were evaluated: horizontal axial diameter (HAD) of the
eye, anterior chamber depth (ACD), lens thickness (LT),
and vitreous chamber depth (VCD).

'The values of ocular biometrics and ophthalmic tests were
expressed as the mean + SD, and 95% confidence interval.
The ocular biometry results (mean+SD) in millimeters
were as follows: 20.5 + 0.6 (HAD), 3.8 = 0.4 (ACD), 7.4
+ 0.3 (LT), and 9.4 = 0.4 (VCD). The B-scan image of
a female French Bulldog is in Figure 2. The results from
the ophthalmic exams (mean+SD) were as follows: 24 +
3.7 (16.5-33.5) mm/min (STT-1), 20.0 + 3.7 (13.5-27.0)
mmHg (rebound tonometry), and 24.4 + 6.3 (16-40)
seconds (TBUT). In all dogs, the DPRT and CPRT were

positive and the F'T negative.

Several studies of ocular biometry have been described in
horses (McMullen and Gilger, 2006), cats (Gilger et al.,
1998), chinchillas (Lima et al., 2010), bald eagles (Khun et
al., 2015), and dogs, from different breeds, such as Beagles
(Boroftka etal.,2006),Shih Tzus (Kobashigawa etal.,2015),
Eurasier dogs (Boillot et al., 2014), brachycephalic dogs
(Toni et al., 2013) and mesocephalic and dolichocephalic
dogs (Cottrill et al., 1989; Chiwitt et al., 2017). The data
obtained in the present study of ocular biometrics in 36
French Bulldogs are the first study of ocular biometrics
specific to this breed, and are similar to those described
in a study published in 10 brachycephalic dogs (Toni et
al., 2013), and by another study with different breeds,
among them some of small size like the French Bulldogs,
as in 10 Cavalier King Charles Spaniel, 6 Border Terrier,
8 Jack Russel Terrier and 8 West Highland White Terrier
(Chiwitt et al., 2017). The values obtained from ophthalmic
exams, STT-1, rebound tonometry and TBUT are within
normal values for the canine species (Featherstone and

Heinrich, 2013).

Figure 1: Ocular US evaluation in a female French Bulldog.
Delicately contained in sitting position. Blepharostase was
manual, and the exam was performed after instillation of
1 drop of anesthetic eye drops and sterile gel was used as a
means of contact, using the transcorneal method.

In summary, the results obtained in French Bulldogs can
serve as parameters of normal values of ocular biometry and
ophthalmic exams for the ambulatory routine, intraocular
surgeries, and future ophthalmic studies in this breed.
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Figure 2: Representative B-scan ultrasonogram of female French Bulldog (A) and (B) representative B-scan
ultrasonogram after optimal positioning was achieved and in (C) and (D) after the measures were done. Measurement

values: Right eye (OD): (C) HAD = 2.04 cm (20.4 mm);

ACD= 0.42 cm (4.2 mm); I'T= 0.75 cm (7.5 mm); VCD=

0.88 cm (8.8 mm). Left eye (OS): (D) HAD= 2.01 cm (20.1 mm); ACD= 0.38 cm (3.8 mm); Lens Thickness= 0.72 cm

(7.2 mm); VCD=0.91 cm (9.1 mm).
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