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ABSTRACT

The intent of this study were to explain the normal anatomy of Iraqi sheep eye
by using the ultrasonography. Ocular ultrasonographic inspection were achieved on
15 young sheep (8-12 months) from local breed. ultrasonographic images were
obtained with a 7.5 MHz linear probe in the sagittal plane. The results of this study
showed that the Axial Globe Length (AGL) was (20.05 mm), Anterior Chamber
Depth (ACD) was (1.85 mm), Vitreous Chamber Depth (VCD) was (9.82 mm),
Scleroretinal Rim Thickness (SRT) was (1.07 mm), Lens Thickness (LT) was (8.95
mm) and Corneal Thickness (CT) was (1.14 mm) respectively. The values of the
dimensions of the normal eye components which obtained from this study by using
ultrasonography give excellent guide to practitioners in the evaluation of ocular

diseases in sheep.
INTRODUCTION

Ovine play an important role in the economy of the developing countries.
Ovine are used for wool and meat production. Ocular diseases in food-producing
animals (like sheep) play a significant role in economic losses (1&2). In sheep,
outbreaks of ovine infectious keratoconjunctivitis (pink eye) which cause swelling of
the conjunctiva, lacrimation and staining of the face and in some cases corneal
ulceration (2).

Corneal edema is a common clinical sign of corneal ulceration, keratitis and
anterior uveitis, which handicap the direct visualization of intraocular structures by
ophthalmoscopy, so under such conditions, alternative diagnostic methods for
intraocular diseases must be explored (3&4), forthat ultrasonography enables

evaluation of intra-ocular structures in opaque eyes (5).
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In human medicine the ocular sonography was one of the early uses of the
ultrasound machine in diagnosis of eye diseases (5). Ultrasonography uses high-
frequency sound waves to examine and measuring the dimensions of the optical
components. It is based on the principle of the reflection of sound waves at the
boundary or interface between two tissues of different acoustic impedance. Ocular
biometry is useful for the assessment of abnormalities and many systemic diseases
(7&8).

Therefore present study was performed to assess the feasibility of
ultrasonographic appearance and measurements of the normal Iragi sheep eye, this
information could serve as a basis for further clinical investigations of ocular

abnormalities in ovine.

MATERIALS AND METHODS

Fifteen trans palpebral ocular ultrasonographic examinations were performed
on 15 young healthy Iragi (local breed) sheep eye (mean age 8-12 months).

Examinations were performed with the animals restrained, without the use of
sedation or topical analgesia. Ultrasonographic examinations were performed with an
ultrasound machine (Edan D6, Edan Instrument, Inc, China) using a 7.5 MHz linear
transducer.

The transducer was placed in a longitudinal plane and the ocular dimensions
were recorded by which scanning is performed through the upper eyelid by using
coupling gel being applied directly to the eyelid and the images were saved.

The globes of eye were examined in a sagittal plane. Ocular distances were
measured from the standard views using caliber of the ultrasound machine. Optimal
B-scan images along the central optic axis enabled to record six intraocular
dimensions: Axial Globe Length (AGL, was measured from the anterior corneal
surface to the retina), Anterior Chamber Depth (ACD, was measured as the distance
between echoes from the posterior corneal surface and the anterior lens surface),
Vitreous Chamber Depth (VCD, was the distance between echoes from the posterior
lens surface and the retina), Scleroretinal Rim Thickness (SRT), Lens Thickness (LT,
was the distance between echoes from the anterior and posterior lens surfaces) and
Corneal Thickness (CT, was measured between the echoes from the anterior and

posterior corneal surfaces).
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The mean and standard deviation for each set of measurements were

calculated and ocular dimensions and data are presented as mean + standard deviation.

RESULTS

On ultrasonographic images of sheep eye of this study appeared as well-
defined, ovoid structures with mostly anechoic contents. the aqueous and vitreous
humors (fluid filled the vitreous body) as well as the lens cortices and center,
appeared anechoic.

The anterior chamber (the chamber trapped between the rear part of cornea
and anterior lens capsule) appeared as a single, anechoic space, while the vitreous
chamber (the chamber trapped between posterior lens capsule to the retina region)
appeared as a homogeneous, anechoic region (Fig. 1).

The hyper echoic regions in this study represented by the cornea, anterior lens
capsule and posterior lens capsule. The cornea appeared as then binary ribbon echo
(have two then surface), while the anterior and posterior lens capsules appeared as
two hyperechogenic lines confined between it an anechoic area called a lens.

The posterior ocular wall (the boundaries of retina region) had a good
echogenicity encountered, while the three layers of the scleroretinal rim
ultrasonographically images could not be well differentiated, generally the
scleroretinal rim appeared as a concave hyperechogenic line (Fig. 2). The
echobiometric measurements of eye components are recorded as follows the axial
globe length (AGL) was (20.05 mm), anterior chamber depth (ACD) was (1.85 mm),
vitreous chamber depth (VCD) was (9.82 mm), scleroretinal rim thickness (SRT) was
(1.07 mm), lens thickness (LT) was (8.95 mm) and corneal thickness (CT) was (1.14
mm) respectively (Table 1).
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Parameter Mean
Axial Globe Length (mm) 2005+ 032
Anterior Chamber Depth (mm) 1.851 0.1
Vitreous Chamber Depth (mm) 9.8210.25
Scleroretinal Rim Thickness (mm) 1.0710.09
Lens Thickness (mm) 895+ 031
Corneal Thickness (mm) 1.141 0.08

Table 1. The Descriptive Statistics of Echobiometric Values of Eye
Components (mean * SD)
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Fig. 1. Ultrasonographic image (Sagittal B-mode view) of a sheep eye. In the part of
this scan showed, The Comea (C), Anterior Lens Capsule (ALC), Posterior Lens
Capsule (PLC), Anterior Chamber Depth (ACD), Lens (L), Vitreous Chamber Depth
(VCD) and the Retina Region (RR).
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Fig. 2. Ultrasonographic image (Sagittal B-mode view) of a sheep eye. In the part of this
scan showed, The Axial Globe Length (AGL) and The Scleroretinal Rim.

DISCUSSION

There a little ultrasonographic anatomy and echobiometry of the eye have
been investigated in sheep in Irag. The ultrasound views give an excellent way to
evaluate the eye and orbit (10,11&12).

The B-mode display of ultrasonographic scanning of the present study
revealed that the ovoid nature of the globe of the ovine eye are similar in that in
bovine and caprine (4&5).

The ultrasonic measurements for the axial globe length, vitreous body depth,
corneal thickness, scleroretinal rim thickness and lens thickness reported by this study
showed many similarities to those described for cattle, dogs, Buffalo and horses, with
some variations in the shape and dimensions (5,7,9and10).

The hyperechogenicity of the cornea, scleroretinal rim and lens capsule
(anterior & posterior capsule) came similar to that which imaged in buffalo and
bovine, but in different measurements due to the size of animals (5and 7).

The anterior chamber and vitreous chamber appeared as homogenous,
anechoic regions due to it filled with aqueous fluids (the velocities which across the
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aqueous fluids are similar to that in water, therefore appeared as anechoic region), this
result came in agreement with (4,5,13and14)

The result of this study revealed that echobiometric measurements of sheep
eyes can be achieved in a similar way to those of other farm animals (7, 13). In this
study, ultrasonographic evaluation of the eye was done in a sagittal position, with a
7.5 MHz liner probe provides better depth of penetration approximately 2-5 cm, and
it can be used in ocular ultrasonography. Other studies that achieved echobiometric
measurements of live animals showed that the measurements were similar to those
reported from cadaveric specimens (1). But the direct gross anatomical measurements
of many ocular structures which have been reported in other studies (buffalo an
bovine and ovine) (11-13) were probably affected by postmortem changes, so that,
the ocular measurements were affected due to these changes, also the difference in
actual calibrated tissue velocity may lead to some discrepancy between
ultrasonographic and gross anatomical measurements. Therefore, in our study we
depended only on lived animal (12,13and14).

This study aimed to provide the normal ultrasonographic guide (echobiometry
measurements) of the sheep eye by using a widely available and valuable diagnostic
tool (ultrasonographic machine), which provided well baseline information for the

study of pathologic conditions affecting the eyes of sheep.

aleY) & cpall hguall (3 gdl) e il
Ll e guina, plaall s sl lad Lol ae daa) pan
bl ¢ Al ¢ Awldll Aasls ¢ gylaull lall A<
Ll

Slea alasinly el Adad) AeY) g Guall xlall sl Sl ol G Al G

Y due (15) o ouall dgeall Gaill Glasalls Zuhall Cansal ,(lisdl) Aiigeall Goill Clasal
S Jlasins Asall Gl Slasall Slea Jsa Ao Jsmal) & 5 (0es 12 = 8) Aaily Jleely
s cyell L (Sagittal Plane) eewd) aadl 5 5 bae (7,5) ) claas 538 354 5 (Probe)

Gee 5 (ale 1,85) by cpall 4aale¥) 5yanll ac 5 (ake 20,5) a1l cual 5,0 ol jondll of 2yl

326



B

Bas.J.Vet.Res.\VVol.15,N0.2,2016. ISI Impact Factor:3.461

(oke 8,95) b Hasadl claw 5 (oke 1,07) i ool Sl 3all (a5 (oke 9,82) oalaill sl

lale Jpemnll & A Gaeslal) cpall lisSa aladl 5wl o sl o (ke 1,14) by conll 38 el

S

N

w

S

(3]

axii 8 Gupad) Cplaall Bliae Sy Jaxs ddgeall Gl cilasall Slea aladiul duball o3 (e

sl Gabal pasdis
REFERENCES
. Whittaker, C.J.G; Gelatt, K.N.; Wilkie, D.A. (1999): Food animal ophthalmology.

In: Veterinary Ophthalmology, 3rd ed. (ed. Gelatt N) Lippincott Williams
& Wilkins, Philadelphia, PA, 1117—1176.

. Waldridge, B,M; Colitz, C.M.H. (2002): Diseases of the eye. In: Sheep and Goat
Medicine, 1st ed. W.B. Saunders Company, Philadelphia, PA, 317-339.

. Scotty, N,C; Cutler, T.J & Brooks, D.E. (2004): Diagnostic ultrasonography of
equine lens and posterior segment abnormalities.  Veterinary
Ophthalmology. 7:127-139.

. Alexandre, P. R.; Miguel, L. S.; Juliana, P. R.; Samule F. S.; Izabelle, A. M. A. &
Jose” L. L. (2009): Ultrasonographic and echobiometric findings in the
eyes of Saanen goats of different ages. Veterinary Ophthalmology. 12, 5,
313-317.

. Potter, J. T.; Hallowell, D. G. & Bowen, I. M. (2008): Ultrasonographic anatomy of
the bovine eye. Vet. Radiol. Ultrasound. 49, 172-175.

. Coleman, D. J. (1979): Ultrasonic measurement of eye dimension. Int. Ophthalmol.
Clinic. 19, 223-225.

. Assadnassab, G.R. & Fartashvand, M. (2013): Ultrasonographic evaluation of
buffalo eyes. Turk. J. Vet. Anim. Sci. 37, 395-398.

. Osuobeni, E.P. & Hamidzada, W.A. (1999): Ultrasonographic determination of the
dimensions of ocular components in enucleated eyes of the one-humped
camel (Camelus dromedarius). Research in Veterinary Science. 67, 123—
127.

327



Bas.J.Vet.Res.\VVol.15,N0.2,2016. ISI Impact Factor:3.461

9. EI-Maghraby, H.M.; Nyland, T.G. & Bellhorn, R.W. (1995): Ultrasonographic and
biometric evaluation of sheep and cattle eyes. Vet. Radiol. Ultrasound.
36,148-151.

10. Nautrap, C.P., Tobias, R., Cartee, R.B. (2000): An Atlas and Textbook of
Diagnostic Ultrasonography of the Dog and Cat. 1st ed., Manson
Publishing, Hannover. 75-85.

11. Kealy, J.K. & McAllister, H. (2000): Diagnostic Radiology and Ultrasonography
of the Dog and Cat. 3rd ed., W.B. Saunders Co., St. Louis. 377-378.

12. Kassab, A. (2012): Ultrasonographic and macroscopic anatomy of the enucleated
eyes of the buffalo (Bos bubalis) and the onehumped camel (Camelus

dromedarius) of different ages. Anat. Histol. Embryol. 41, 7-11.

13. Assadnassab, G.R. & Fartashvand, M. (2011): Ultrasonography of vitreous
chamber in Iranian Holstein cattle. Advances in Environmental Biology. 5
(7): 1854-1856.

14. Hamidzada, W.A. & Osuobeni, E.P. (1998): Ultrasound velocity in the aqueous

and vitreous humors of the one-humped camel (Camelus dromedarius).

Clinical and Experimental Optometry. 81, 222-227.

328



