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Introduction 
 

Eye is the most unique organ in the body with 

respect to its anatomical position and 

orientation. Vision plays a major role in a 

dog’s life as it affects its ability to engage in 

high performance, visually orientated 

activities, such as guiding the blind, police 

work, obedience tests, racing, and hunting 

(Miller and Murphy, 1995). Hence it is 

essential to diagnose any ocular pathologies in 

dogs as early as possible as it affects the 

behavior of the animal as well. In conditions 

where posterior segment of the eye is 

obscured due to the presence of pathologies in 

the anterior chamber, B-mode ultrasonography 
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The study was aimed to perform B-mode ocular ultrasonography in the dogs to 

evaluate intraocular structures. 75 dogs irrespective of the age, breed and sex 

that were presented during the period of August 2019 to December 2020 to 

University Veterinary Hospitals at Mannuthy and Kokkalai. Among the 75 

dogs, 55 dogs were presented with various ocular affections and 20 dogs with 

clinically normal eyes subjected to the comparative study. Of the 55 dogs, 

biometry for various ocular parameters were recorded in 50 dogs. All the dogs 

were subjected to routine clinical and ophthalmic examinations. B-mode scan 

was performed with manual restraint. Corneal desensitization was achieved by 

using topical anesthetic, 0.5% proparacaine hydrochloride. Biometry for ocular 

parameters like axial length of the eye (D1), vitreous chamber depth (D2), lens 

diameter (D3) and lens depth (D4) were recorded in all the dogs which differed 

significantly within the same group and between groups and between normal 

eyes and affected eyes. Various pathological lesions were diagnosed and 

imaged in rest of the five dogs whose ocular biometry was not included in the 

current study. 
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would be helpful in imaging the posterior 

segment of the eye (Feliciano et al., 2013). 

Diagnostic ocular ultrasound is a two-

dimensional imaging technique used to 

determine anatomical standards and 

pathological alterations, especially when 

ocular and intraocular opacities prevent the 

assessment of the posterior segment of the eye 

(Vali and Razeghi, 2019). It can be performed 

with 7.5-10 MHz probe (Kumar, 2012).  

 

Materials and Methods 
 

The study was conducted in 75 dogs 

irrespective of age, breed and sex that were 

presented to University Veterinary Hospitals, 

Mannuthy and Kokkalai. Among the 75 dogs, 

55 dogs were presented with various ocular 

affections where as 20 dogs with no apparent 

ocular abnormalities were chosen randomly in 

order to assess the normal intraocular 

structures and to have a comparative study. 

All the dogs were apparently healthy. Detailed 

physical and clinical examination were carried 

out and rectal temperature, pulse rate (per 

min), respiratory rate (per min), capillary refill 

time and colour of the conjunctival mucous 

membranes were recorded in all the dogs and 

included in the study.  

 

Blood samples were collected on the day of 

presentation (day 0) and two weeks after first 

visit (day 14) for haemtological and serum 

biochemical evaluation. Detailed ophthalmic 

examination was performed in all the dogs. 

All the dogs were subjected to B-mode 

ultrasonography adopting either transpalpebral 

or transcorneal techniques. Prior to the scan, 

corneal desensitization was achieved by 

instilling 0.5 % proparacaine hydrochloride 

topically over the cornea twice with five 

minutes interval.  

 

In the current study, immersion technique of 

transcorneal method was followed where the 

probe was placed in the thumb compartment 

of examination glove which was filled with 

copious amount of coupling gel. This was 

directly placed over the desensitized cornea to 

obtain the images of intraocular structures. 

This set up functioned as a standoff pad to 

obtain clear images of the anterior structures, 

reduce surface artifacts and minimal 

contamination to the cornea.  

 

Scan was performed with dogs in sternal 

recumbency or sitting with manual restraint. 

Eye lids were held open manually while 

transcorneal technique was adopted. Scans 

were performed using MY LAB
TM

 70 VETXV 

(e-saote), SpA, Italy with a micro convex 

probe. Gain was set constant to maintain the 

uniformity of the images.  

 

Ocular parameters recorded includes axial 

length (D1) which was the distance between 

the echoes of the posterior face of the corneal 

surface and the retina; Vitreous chamber depth 

(D2) which was the distance between echoes 

of the posterior capsule of the lens and the 

retina; Lens diameter (D3) was the distance 

between echoes of the opposite points of lens 

equator i.e. lateral and medial zonules of the 

ciliary body and lens depth (D4) was the 

distance between echoes of the anterior and 

posterior capsules of the lens (Fig.1).  

 

Any changes in the echogenicity of the 

otherwise anechoic aqueous and vitreous 

chambers were recorded. Ocular parameters 

were recorded in the horizontal plane to have a 

wider diameter of the eye to visualize all the 

intraocular structures. 

 

In five animals which had ocular pathologies 

affecting the shape of the globe and ocular 

structures biometry was not recorded but 

various associated pathological lesions were 

recorded.  

 

The obtained data was analyzed by statistical 

software SPSS 24.0. 
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Results and Discussion 
 

In the current study 10 MHz microconvex 

probe was used for performing B-mode 

ultrasonography in all the dogs. Normal ocular 

biometry was performed in 20 dogs with 

clinically normal eyes. Various intraocular 

structures were visualized and ocular biometry 

was measured and recorded. Transcorneal 

technique was performed in 74 dogs where as 

tranpalpebral technique was performed in one 

dog which had buphthalmos due to ocular 

melanoma.  

 

Out of the 55 dogs with various affections, 

ocular biometry was recorded in 50 dogs. 

Among the 50 dogs, various affections were 

diagnosed and recorded like cataract (n꞊27, 54 

per cent), glaucoma (n꞊9, 18 per cent), retinal 

detachment (n꞊5,10 per cent), pigmentary 

keratitis (n꞊2, 4 per cent), hyphema (n꞊2, 4 per 

cent), nuclear sclerosis (n꞊3, 6 per cent) and 

vitreous abnormalities (n꞊2, 4 per cent) and 

dogs were grouped based on the ocular 

affections. Cataracts were further divided into 

sub-groups as immature, mature and 

hypermature based on the clinical and 

ultrasonographical appearance of the lens.  

 

Ocular biometry for various parameters were 

recorded in all the dogs in different disease 

groups and compared with that of the 

biometrical values of the clinically normal 

eyes and compared within different cataract 

groups. The mean± SE values for the ocular 

biometrical values within different disease 

groups were depicted in the Table. 1  

 

The mean± SE values for the ocular biometry 

of affected eyes and normal eyes were 

depicted in the Table 2. In the current study, 

7.5-10 MHz microconvex probe for 

performing the B- mode ultrasonography and 

it yielded cross sectional images of the 

intraocular structures as reported by Kumar 

(2012). Martins et al., (2010) and Silva et al., 

(2010) reported use of 10 MHz and 8.5 MHz 

probe, respectively for ocular ultrasonography 

in dogs which yielded clear images of the 

intraocular structures. Transcorneal technique 

gave better quality and sharp images of the 

posterior segment of the eye (Toni et al., 2013 

and Labruyere et al., 2007). The immersion 

technique gave better quality images with 

improved visualization of the anterior 

chamber and it functioned as a standoff pad. 

Sanchez et al., (2017) and Philip et al., (2017) 

reported that they could obtain clear images 

using this technique. Images obtained by 

transpalpebral technique did not yield sharp 

images which was also reported by Vali and 

Razeghi (2019).  

 

In the normal eye of dogs three, fluid filled 

cavities (anterior chamber, posterior chamber 

and vitreous chamber) were visualized. 

Anterior and Vitreous chamber were anechoic 

in appearance (Whitcomb, 2002). The cornea 

could be visualized as a thin curvilinear 

hyperechoic line parallel to the probe in all the 

dogs as reported by Paunksnis et al., (2001). 

Anterior chamber appeared anechoic which 

was filled with aqueous humor. Anterior 

chamber was bordered anteriorly by the 

cornea, laterally and medially by iris and 

ciliary body and posteriorly the anterior 

capsule of the lens. Iris was found in 

continuation with the globe and ciliary body in 

the form of a single line. Posterior chamber 

could be located between the ciliary body and 

the lens at the posterior aspect. (Whitcomb, 

2002).  

 

The lens appeared anechoic in normal eyes 

with curvilinear anterior and posterior 

capsules being echogenic. Under the posterior 

margin of the lens, vitreous body was seen as 

an anechogenic chamber, filled with vitreous 

humor (Spaulding, 2008). Vitreous was 

bordered anteriorly by posterior capsule of the 

lens and posteriorly by posterior wall of the 

eye ball.  
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Table.1 Biometrical measurements (in mm) of different diseased groups  

 

Variable Pigmentary 

Keratitis 

Retinal detachment Nuclear 

Sclerosis 

Hyphema Glaucoma Vitreous 

Abnormalities 

R
ig

h
t 

ey
e
 

D1 18.5  19.56 ± 0.61
 

18.43 ± 0.33 19.60
 

20.1 ± 0.46 19.80  

D2 9.25  9.24 ± 0.50 8.70 ± 0.59 9.05 9.64 ± 0.67 10.05  

D3 12.05 11.6 ± 0.58 11.3 ± 0.76 11.95 12.7 ± 0.58 10.75  

D4 7.35 7.02 ± 0.39 6.37 ± 0.18 6.65 7.93 ± 0.51 11.05  

L
ef

t 
ey

e
 D1 17.3 18.84 ± 0.18 18.03 ± 0.92 19.40 18.82 ± 0.39 19.40  

D2 8.8 8.88 ± 0.22
 

10.13 ± 1.81 9.50 9.36 ± 0.35 8.90  

D3 12.35 9.78 ± 1.29 12.17 ± 0.86 11.70 11.07 ± 0.88 10.90  

D4 6.85
 

9.38 ± 1.62 6.5 ± 0.15 6.30  8.40 ± 0.98 6.90  

 

Table.2 Comparison of biometry (in mm) between diseased group and normal group 

 

Variable Diseased Normal t-value 

Right eye Axial length 19.43 ± 0.22 16.09 ± 0.32 8.450** 

Vitreous depth 9.61 ± 0.25 7.91 ± 0.14 5.979** 

Lens diameter 12.08 ± 0.24 9.52 ± 0.17 8.756** 

Lens depth 7.1 ± 0.28 5.68 ± 0.14 4.569** 

Left eye Axial length 18.89 ± 0.19 16.24 ± 0.3 7.587** 

Vitreous depth 9.22 ± 0.21 7.93 ± 0.13 5.267** 

Lens diameter 11.94 ± 0.29 9.41 ± 0.17 7.516** 

Lens depth 7.55 ± 0.29 5.69 ± 0.15 5.659** 
**  Significant at 0.01 level 

 

Fig.1 Ultrasonogram showing measurement of ocular echo-biometric indices 

 

 
 

At the posterior wall of the eye ball, the optic 

disc could be imaged as a thick hyperechoic 

structure which was evidently more echogenic 

than adjacent structures (Whitcomb, 2002). 

The retina, choroid and sclera were visualized 

as a single hyperechoic line, which was in 

contiguous with the iris and could not be 

visualized separately (Scotty et al., 2004). 
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Extending from the optic disc, optic nerve was 

seen in the form of a hyperechoic cone like 

structure. Surrounding the optic nerve, 

retrobulbar fat and ocular muscles could be 

seen as hypoechoic structures with mottled 

appearance (Kumar, 2012). In all the cases of 

cataract, the anterior and posterior capsules of 

the lens appeared hyperechoic (Kumar, 2012). 

Nine dogs were diagnosed with glaucoma 

characterized by increased axial length 

(Gelatt, 2013). In cases of retinal detachment, 

the detached retina appeared as “V” shaped 

hyperechoic structure as reported by 

Whitcomb (2002). Whitcomb (2002) 

described this type of retinal detachment as 

seagull wing appearance. 
 

Two dogs that were presented with hyphema 

were clinically diagnosed to be suffering from 

canine monocytic Ehrlichiosis. Similar 

observations were made by Massa et al., 

(2002). The ultrasonographic findings 

revealed no apparent changes in the 

intraocular changes except for presence of 

hypoechoic changes in the anterior chamber 

which was due to the hyphema (Ofri, 2007). In 

dogs with pigmentary keratitis conventional 

ophthalmic examination could not be 

performed due to pigmented and opaque 

cornea (Anoop et al., 2015). In this group no 

abnormalities associated with intraocular 

structures were visualized. Nuclear sclerosis 

could be identified as a thin hyperechoic rim 

with in the lens capsule (Whitcomb, 2002). 

Two vitreous abnormalities like asteroid 

hyalosis and synchysis scintillans were 

observed in one case each. The former which 

was due to accumulation of calcium-

phospholipid complexes in the vitreous 

chamber could be seen as mobile with relation 

to the eye ball as observed by Labrueyre et al., 

(2007) and Valetini et al., (2010). This was an 

age related vitreous degeneration as reported 

by Krishnan et al., (2020). Synchysis 

scintillans appeared like glistening structures 

with snow flurry appearance due to presence 

of cholesterol particles in liquefied vitreous as 

reported by Boeve and Stades (2007).  

 

There was significant difference in the axial 

length between the immature, mature and 

hypermature cataracts in both the eyes. 

Similar observations were reported by Kumar 

(2012). There was no significant difference in 

the rest of the parameters as observed by Silva 

et al., (2010) and Williams (2004). The 

biometrical values of the lens observed in this 

study were similar to the observations made 

by Ganesan and Iyer (2018). There was 

significant difference in all the measurements 

of all the ocular parameters when affected 

eyes are compared with normal eyes. These 

findings were in correlation with the 

observations reported by Kumar (2012).  
 

B-mode ultrasonography was useful in 

diagnosing various ocular affections. Ocular 

biometry for various parameters of normal 

eyes would help us in assessing the changes 

with respect to that of the diseased eyes. It 

would be very essential especially while 

evaluating the intraocular structures when the 

anterior segment was diseased and opaque. 
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