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INTRODUCTION

Ocular 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 

Short Communication

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 (FT). 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. 

Keywords �| Ocular ultrasound, Ocular biometry, Ophthalmic exams, French Bulldog, Dogs 

Talita Franco Andrade1, Luíza Rodrigues Dale Vedove Moreno2, Felipe Franco 
Nascimento3, João Victor Goulart Consoni Passareli3, Vinícius dos Santos Rosa4, Thais 
Caroline da Silva Santos4, Rejane Batista Brinholi5, Silvia Franco Andrade6*

Ocular Biometry and Ophthalmic Parameters of Normal Eyes in 
French Bulldog Healthy Dogs

Received | Septeber 30, 2020; Accepted | December 04, 2020; Published | January 15, 2021	 	
*Correspondence | Silvia Franco Andrade, Department of Ophthalmology of Veterinary Hospital of UNOESTE, Rodovia Raposo Tavares Km 572, Bairro 
Limoeiro, Presidente Prudente, SP, Brazil, CEP 19067-175; Email: silviafranco@unoeste.br
Citation | Andrade TF, Moreno LRDV, Nascimento FF, Passareli JVGC, Rosa VdS, Santos TCdS, Brinholi RB, Andrade SF (2020). Ocular biometry and 
ophthalmic parameters of normal eyes in french bulldog healthy dogs. Adv. Anim. Vet. Sci. 9(3): 438-441. 
DOI | http://dx.doi.org/10.17582/journal.aavs/2021/9.3.438.441
ISSN (Online) | 2307-8316; ISSN (Print) | 2309-3331

Copyright © 2021 Andrade et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

1Resident of Image of the Veterinary Hospital of Faculty of Veterinary Medicine, Unesp, Araçatuba, SP, Brazil; 
2Resident of Image of Veterinary Hospital of Faculty of Veterinary Medicine, University of Oeste Paulista 
(UNOESTE), Presidente Prudente, SP, Brazil; 3Post Graduate Program in Animal Science, University of Oeste 
Paulista (UNOESTE); 4Faculty of Veterinary Medicine, UNOESTE; 5Department of Image of Veterinary Hospital 
of UNOESTE; 6Department of Ophthalmology of Veterinary Hospital of UNOESTE.

http://dx.doi.org/10.17582/journal.aavs/2021/9.3.438.441
crossmark.crossref.org/dialog/?doi=10.17582/journal.aavs/2021/9.3.438.441&domain=pdfdate_stamp=2008-08-14


NE  US
Academic                                      PublishersMarch 2021 | Volume 9 | Issue 3 | Page 439

Advances in Animal and Veterinary Sciences
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 nº.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 (STT-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, São 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 FT 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 
(Boroffka et al., 2006), Shih Tzus (Kobashigawa et al., 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); LT= 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).

Acknowledgments 

The authors would like to thank the Postgraduate Program 
of UNOESTE for financial support. 

Author’s Contribution 

Talita Franco Andrade, Luíza Rodrigues Dale Vedove 
and Rejane Batista Brinholi were responsible for ocular 
ultrasound exams. Vinícius dos Santos Rosa and Thais 
Caroline da Silva were responsible for clinical and 
laboratory screening exams. Felipe Franco Nascimento, 
João Victor Goulart Consoni Passareli and Silvia Franco 
Andrade were responsible for ophthalmic examinations. 

Conflict of interest

The authors have declared no conflict of interest.

References

•	Boillot T, Rosolen SG, Dulaurent T, Goulle F, Thomas P, Isard 
P, Azoulay T, Lafarge-Beurlet S, Woods M, Lavillegrand S, 
Ivkovic I, Neveux N, Sahel J, Picaud S, Froger N (2014). 
Determination of morphological, biometric and biochemical 
susceptibilities in healthy Eurasier dogs with suspect 
inherited glaucoma. PLoS One, 9(11): 2-12. https://doi.
org/10.1371/journal.pone.0111873

•	Boroffka SAEB, Voorhout G, Verbruggen AM, Teske E (2006). 
Intraobserver and interobserver repeatability of ocular 
biometric measurement obtained by means of B-mode 
ultrasonography in dogs. Am. J. Vet. Res., 67(10): 1743-
1749. https://doi.org/10.2460/ajvr.67.10.1743

•	Chiwitt CLH, Baines SJ, Mahoney P, Tanner A, Heinrich 
CL, Rhodes M, Featherstone HJ (2017). Ocular biometry 
by computed tomography in different dog breeds. Vet. 
Ophthalmol., 20(5): 411-419. https://doi.org/10.1111/
vop.12441

•	Cottrill NB, Banks WJ, Pechman RD (1989). Ultrasonographic 
and biometric evaluation of the eye and orbit of dogs. Am. J. 

https://doi.org/10.1371/journal.pone.0111873
https://doi.org/10.1371/journal.pone.0111873
https://doi.org/10.2460/ajvr.67.10.1743
https://doi.org/10.1111/vop.12441
https://doi.org/10.1111/vop.12441


NE  US
Academic                                      PublishersMarch 2021 | Volume 9 | Issue 3 | Page 441

Advances in Animal and Veterinary Sciences
Vet. Res., 50(6): 898-903.

•	Dietrich UM (2013). Ophthalmic examination, Part 3: 
Diagnostic ultrasonography. In: Veterinary ophthalmology 
(Gelatt KN, Gilger BC, Kern T). 5th ed. Iowa: Willey 
-Blackwell, Iowa, USA. pp. 669-683.

•	Featherstone HJ, Heinrich CL (2013). Ophthalmic examination, 
Part 1: The eye examination and diagnostic procedures. In: 
Veterinary ophthalmology (Gelatt KN, Gilger BC, Kern T). 
5th ed. Iowa: Willey-Blackwell Iowa, USA, pp. 533-613. 

•	Gaiddon J, Rosolen SG, Steru L (1991). Use of biometry and 
keratometry for determining optimal power for intraocular 
lens implant in dogs. Am. J. Vet. Res., 52(5): 781-783. 

•	Gilger BC, Davidson MG, Howard PB (1998). Keratometry, 
biometry and prediction of intraocular lens power in the 
feline eye. Am. J. Vet. Res., 59(2): 131-134. 

•	Khun SE, Hendrix DV, Jones MP, Ward DA, Baine KH, 
Franklin SR (2015). Biometry, keratometry, and calculation 
of intraocular lens power for the bald eagle (Haliaeetus 
leucocephalus). Vet. Ophthalmol., 18(Suppl 1): 106-112. 

https://doi.org/10.1111/vop.12120
•	Kobashigawa KK, Lima TB, Padua IRM, Sobrinho AAFB, 

Marinho FA, Ortêncio KP, Laus JL (2015). Ophthalmic 
parameters in adult Shih Tzu dogs. Ciência Rural, 45(7): 
1280-1285. https://doi.org/10.1590/0103-8478cr20141214

•	Lima L, Montiani-Ferreira F, Tramontin M, Santos LL, 
Machado M, Lange RR, Russ HA (2010). The chinchilla 
eye: morphologic observations, echobiometric findings 
and reference values for selected ophthalmic tests. Vet. 
Ophthalmol., 13(supplement 1): 14-25. https://doi.
org/10.1038/eye.2010.16

•	McMullen RJ Jr, Gilger BC (2006). Keratometry, biometry 
and prediction of intraocular lens power in the equine eye. 
Vet. Ophthalmol., 9(5): 357-360. https://doi.org/10.1111/
j.1463-5224.2006.00493.x

•	Toni MC, Meirelles AEWB, Laus JL, Canola JL (2013). 
Ophthalmic ultrasound of dogs with different skull 
conformations. Rev. Brasil. Ciên. Agic., 8(2): 331-335. 
https://doi.org/10.5039/agraria.v8i2a2396

https://doi.org/10.1111/vop.12120
https://doi.org/10.1590/0103-8478cr20141214
https://doi.org/10.1038/eye.2010.16
https://doi.org/10.1038/eye.2010.16
https://doi.org/10.1111/j.1463-5224.2006.00493.x
https://doi.org/10.1111/j.1463-5224.2006.00493.x
https://doi.org/10.5039/agraria.v8i2a2396

