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Ocular Echo-Morphometry in Sheep
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Abstract: Trans-corneal ultrasonographic scanning of both eyes of live healthy 10 sheep aged 11.0±5.5 months
and body weight 7-27 kgs were performed to standardize the echo-morphometric measurements of various
ocular structures. Echo-morphological details of various intra-ocular structures were standardized performed
using real time B-mode linear array transducer (6-18 MHz). The anterior chamber depth cornea , lens axis
vitreous axis and ocular axis measured, in mm were 3.71±0.15, 0.73±0.08, 7.69±0.41, 13.83±0.32 and 22.18±0.69,
respectively.
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INTRODUCTION Algeria (June, 2015-June, 2016). All the animals were

Ultrasonography   has     became     an   important confirm the eyes were normal. The left and right eyes of
non- invasive clinical assessment of various ocular and sheep were scanned ultrasonographically using a Mylab
orbital diseases [1, 2]. With understanding of the Seven  Ultrasound  Machine  equipped  with  a  real time
indications for ultrasonography and proper examination B-mode linear array transducer of 6-18 MHz (Figure 1)
technique, one can gather a vast amount of information under xylazine sedation with 0.2 mg/kg.
not possible with clinical examination alone. Ocular To avoid trapping air between the transducer and the
sonography is most useful when direct visualization of patient, the palpebral hair was thoroughly wetted before
intraocular structures is difficult or impossible. Situations the normal saline was applied. After using enough saline
that prevent normal examination  include  lid  problems on the upper eyelids, trans-corneal scanning was started
due to severe edema, partial or total tarsorrhaphy, while the globe was imaged in both horizontal and vertical
keratoprosthesis, corneal opacities, scars, or vitreous planes through the visual axis on the upper eyelid and
opacities  resulted  from hemorrhage and inflammatory perpendicular to the upper palpebral fissure respectively
debris [3, 4]. Ultrasonography is a useful tool to evaluate for a complete examination (Figure 2, 3). 
the contents of the globe and orbit routinely in
companion animal medicine [5]. Knowledge of the
ultrasonographic   appearance  and  normal  dimensions
of the eye would serve as a basis for ultrasonographic
examinations when ocular disease may have caused
alterations  in  the  dimensions  and  appearance  [6,  7].
For this reason, the aim of this research was to study the
echo-morphometry of eye of adult sheep.

MATERIALS AND METHODS

Animals and Clinical Examination: Ten male sheep aged
11.0±5.5 months; weighing 17-27 kilograms local breed
included in this study. . All animals were examined at the
Surgery and Veterinary Imaging Service, Batna University, Fig. 1: Ultrasonographic examination of eye

subjected to a pre-study ophthalmic examination to
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Fig. 2: Normal ultrasound sheep eye

Fig. 3: Normal sonographic appearance of the sheep globe obtained with a freqency of 10.0 MHz. lens capsule (LC),
vitrous humor (V), bony orbit (BO)

Fig. 4: Measurement of cornea (0.70mm)
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Fig. 5: The measurement of long axis is of 21.2mm, lens capsule axis is of 7.4mm and Vitreous axis from theequaton [Long
axis - Lens capsule (21.2-7.4=13.8mm)]

Fig. 6: Different eye structure c; cornea LC; lens capsule V vitrous BO; bone orbit

Table 1: Measurement of the anterior chamber, cornea, lens axis, vitrous and ocular axis of the left and right
Anterior chamber (mm) Cornea (mm) Lens axis (mm) Vitreous axis (mm) Ocular axis (mm)
--------------------------- ---------------------------- -------------------------- -------------------------- --------------------------

CASE Left Right Left Right Left Right Left Right Left Right
Sheep1 3.6 3.7 0.71 0.68 8.00 8.20 14.0 13.9 21.0 21.2
Sheep2 3.9 3.8 0.56 0.59 7.70 7.70 13.7 13.5 22.3 22.5
Sheep3 4.0 3.9 0.83 0.76 8.30 8.80 14.1 13.9 22.1 22.3
Sheep4 3.5 3.6 0.71 0.90 7.70 7.90 13.9 13.5 22.6 22.7
Sheep5 3.9 3.8 0.67 0.80 7.80 8.90 14.1 13.7 21.9 21.3
Sheep6 3.4 3.7 0.81 0.83 7.00 7.00 13.6 14.1 22.3 22.6
Sheep7 3.9 3.5 0.73 0.82 7.20 7.40 13.2 13.5 21.4 21.6
Sheep8 3.6 3.6 0.75 0.79 7.60 7.50 14.1 14.5 23.1 22.9
Sheep9 3.8 3.7 0.80 0.75 7.40 7.30 13.5 13.7 23.5 23.7
Sheep10 3.5 3.6 0.75 0.82 8.20 7.40 14.0 13.6 22.6 23.1
Mean±SD 3.71±0.15 0.73±0.08 7.69±0.41 13.83±0.32 22.18±0.69

The ultrasonography procedure for interpretation of the following ocular structures were measured: cornea
the images were achieved according ultrasonography (Figure, 3, 4), anterior chamber, lens thickness, vitreous
literature data By two-dimensional (2D) ultrasonography body and axis (Figure 5, 6).
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RESULTS 2. Hamidzada, W.A. and Osuobeni, 1999. Agreement

In B-mode ultrasonography, four major echoes measurement of ocular distances. Veterinary
include cornea, anterior lens capsule, posterior lens Radiology and Ultrasound, 40(5): 502-507, Available
capsule and retina-choroid sclera complex were easily from: http:// www3.interscience.wiley.com/
seen (Figures 2-5). The cornea was represented as a journal/119097596/ abstract. Accessed: aug. 04, 2009.
curved hyper parallel echoic interface immediately under doi: 10.1111/j.1740-8261.1999.tb00382.x.
the eyelid. Anterior chamber of the eye, lens cortex and 3. Hughes, A., 1972. A schematic eye for the rabbit.
nucleus and the vitreous were anechoic. Other echoic Vision Research, 12: 123-138.
structures including ciliary body, iris and optic disc could 4. Hughes, A ., 1979. A schematic eye for the rat. Vision
also be distinguished. Research, 19: 569-588.

The lens thickness ranged from 7.0 to 8.9mm in adult 5. Qureshi, M.A. and K. Laghari, 2010. Role of B-scan
sheep. The vitreous thickness ranged from 21.1 to 23.7 ultrasonography in pre-operative cataract patients.
mm.  The  thinnest  central  cornea  was  0.73±0.08 mm. International Journal of Health Sciences, 4(1): 31-7.
The parameters of the left and right eye insignificantly 6. Singh, S., S. Purohit and R.P. Pandey, 2015. B-mode
differed. intraocular echo-morphometry of Murrah buffalo

(Bubalus bubalis). Ruminant Science, 4(2): 249-254.
DISCUSSION 7. Singh, S., S. Purohit, V. Malik, S. Yadav, R.K. Singh,

Ocular ultrasound is an addition tool to but, not a morphometric evaluation of ocular affections in
replacement to routine ophthalmic examination including murrah buffaloes: Review of 15 cases. Ruminant
assessment of menace, blink and  papillary  light Science, 5(1): 117-122.
response, fluorescein staining, nasolacrimal evaluation, 8. Reef, V.B., 1998. Equine Diagnostic Ultrasound.
determination of  intraocular  pressure  and  examination Philadelphia, Pennsylvania, WB Saunders Company,
of anterior and posterior segments using a bright focal pp: 481-536.
light source and direct and indirect ophthalmoscopy or 9. Gonzalez, E.M., A. Rodriguez and I. Garcia, 2001.
bio  -  microscopy,  respectively  [8, 9]. Several studies Review of ocular ultrasonography. Veterinary
had performed eye ultrasonography in different animals Radiology and Ultrasound, 42(6): 485-495.
[species [8-10]. The most common  clinical  indicationss 10. Kendall, C.J., T.C. Prager, H.  Cheng,  D.  Gombos,
for using ultrasound are to evaluate for the presence of R.A. Tang and J.S. Schiffman, 2015. Diagnostic
a retinal detachment in eyes with a cataract, intraocular Ophthalmic Ultrasound for Radiologists.
lesions including lens displacement, intravitreal Neuroimaging Clinics of North America,25(3): 327-65.
hemorrhage and intraocular foreign bodies. In addition, 11. Hillyer, M.H., 1993. Ocular ultrasonography in the
orbital evaluation can be performed in instances of horse In: The Veterinary Annual, 33  edition, edited
exophthalmoses or orbital trauma [11-14]. In the currente by Raw ME and Parkinson (Oxford, Blackwell
study, anterior-posterior length of the eye axis, lens Scientific Publications), pp: 131-137. 
diameter, depth of the anterior chamber and depth of 12. Ribeiro, A.P.,  M.L.  Silva,  J.P.  Rosa,  S.F.  Souza,
vitreous were measured in normal eyes of sheep to I.A. Teixeira and J.L. Laus, 2009. Ultra- sonographic
establish mean and standard deviation values. andechobiometric findings in the eyes of Saanen
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