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Ultrasonographic appearance of the dog’s eye with reference to the
morpho-histological formation
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For understanding the sonographic appearance of the cornea,
anterior and posterior chambers, lens and vitreous body, 22
eyes were imaged using B-mode sonographic technique; eyes
of four dogs aged 2-3 yr were described morphologically and
histologically. The sonographic appearances of the cornea and
lens were interpreted and explained in accordance to their
anatomy and histology, and that of vitreous, anterior and
posterior chambers as per their contents. Anechogenicity of
the anterior and posterior chambers attributed to their filling
with aqueous fluids; while for vitreous to its filling with acellular
gel. Cornea appeared transparent morphologically and as
echogenic band sonographically due to fibrous tissue
composition. Lens appeared transparent morphologically and
anechoic sonographically with echogenic anterior and posterior
capsules, which reflected the histological composition. In
conclusion, the ultrasonographic appearance of the dog eyes
could be explained according to their anatomical and
histological built up, which may help diagnose various eye
ailments.
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Since 1956, ultrasound (US) has been used in
humans ophthalmology but its first application

in veterinary ocular field was described in 1968
(Nyland and Mattoon, 1995), and in the last decade
it had become the most popular diagnostic modality
(Lizzi, and Coleman, 2004). The technique is quite
often the first imaging modality used in eye and
orbit assessment when thorough knowledge of the
normal US anatomy of the eye and orbit is required
(Dudea, 2011). The fact that, eye is a fluid-filled
structure is providing an ideal acoustic window
for sonographic assessment of the intraocular and
adjacent structures (Blaivas et al., 2002). Ocular
structures including the cornea, anterior and
posterior chambers, lens, vitreous body, posterior
wall of the globe and optic nerve, can be assessed
by ultrasonography (Leo and Carmody, 2011).
Cornea has a unique ultrastructural organization
in order to maintain the transparency and
mechanical strength (Doughty, 2003; Almubrad and

Akhtar, 2013) as its transparency is very important
for refraction of the light (Meek and Fullwood, 2001).
The lens in adults has two types of fiber cells; non
mature cells form the cortex and mature cells form
the nucleus (Subczynski et al., 2012).

The present study was carried out aiming to
interpret the ultrasonographic appearance of dog
eye on the basis of its morpho-histology.

Materials and Methods
Sonographic examination

In an experimental study, B-mode ultrasound
scan was used to image a total number of 22 eyes of
11 apparently healthy adult dogs. Each eye was
examined clinically and proved normal before
imaging. The dogs were sedated with xylazine HCl,
eyelids were kept open manually while the head
was secured. A large amount of ultrasound
transmission gel was applied directly on the cornea
(Dar et al., 2014). Ultrasonography imaging was
done by the same sonographer for all the dogs by
using 7.5 MHz transducer.

Eyes of four dogs aged 2-3 yr were dissected,
their corneas and lenses were described
morphologically. Small pieces from the cornea and
lens were removed transversely and prepared for
histological examination after staining with
Haematoxylin and Eosin stain (Harris, 1900), as
described by Bancroft and Gamble (2008). The
sections were then examined with light microscope,
and digital images were recorded. Also
morphometrical analyses of total corneal thickness
and thickness of the corneal epithelium, corneal
stroma, as well as descemet membrane (posterior
limiting membrane) were recorded by using ‘Image
J’ image processing software.

The sonographic arrangement of the cornea and
lens was interpreted and explained in accordance
to their anatomy and histology, and that of



vitreous, anterior and posterior chambers on the
basis of their contents.
Results and Discussion

The eye ball appeared grossly as a fluid filled,
almost spherical sac and appeared more or less
circular on either sagittal or transverse planes
grossly and upon sonographic examination. For
ultrasound scan (Fig. 1), transducer with frequency
of 7.5 MHz was used for scanning in order to get the
exclusive acoustical advantages of eye ball
(resemble cyst); in addition, the dimensions of
ocular parts make its sonographically different from
other organs and hence there is a need for
transducers with higher frequencies than most of
other tissues (Coleman et al., 1992).

In the current study, both anterior and
posterior eye segments appeared anechoic. The
anterior segment of the eye includes the anterior
and posterior chambers, which contains aqueous
fluids; while the posterior segment includes the
vitreous chamber that is filled with acellular gel
(Getty, 1975). The sonographer can not visualize
the posterior chamber to a large extent (Dar et al.,
2014).  Anechogenicity of fluids upon sonographic
images was explained by Pinzon and Moore (2009).
They attribute such appearance to the absence of
internal reflectors, which produce echoes in the
fluids. Moreover, the acellular vitreous gel is
composed of about 99% water (by weight), 0.9%
salts and the remaining 0.1% is divided between
protein and polysaccharide components (Bishop,
2000).

Morphologically, the cornea appeared
transparent and completely devoid of blood vessels
and its thickness measured 885.2±32.38 µm.
Sonographically, it was distinguished as an
echogenic band. Such appearance may be
attributed to the fact that the cornea is a part from

the fibrous coat of the eye and the fibrous tissue
commonly appears as bright area in conventional
ultrasound images (Chandraratna et al., 1997).
Histologically, the cornea of the dog is composed of
five layers (Fig. 2A); the anterior epithelium is a
stratified squamous non-keratinized and measured
42.63±1.90 µm in thickness. The surface of the
superficial cell layers presents numerous
microvilli, which probably help in keeping the tear
film on the corneal surface. This corneal epithelium
layer is separated from the corneal propria by a
subepithelial basement membrane and the corneal
propria (stroma) is consisted of many layers of
collagen fibers. It measured 812.36±21.16 µm in
thickness representing about 93.13% of the corneal
thickness. The posterior limiting lamina (descemet’s
membrane) is a thick amorphous layer, consisting
of collagen fibrils, and measured 17.25±1.23 µm in
thickness, constituting about 1.98% of the corneal
thickness. The corneal endothelium is a single layer
of flat cells that covers the posterior corneal surface.
This endothelial layer plays an important role in
maintaining the corneal transparency, as defects
in the endothelium result in corneal oedema and
opacification. Other histological reports (Slatter,
2001) describe formation of the dog’s cornea from
four layers. They are the epithelium, the stroma,
the descemet’s membrane, and the endothelium,
from outer to inner most.  Histological architecture
plays a main role for the refractive properties of
the cornea, which has about two thirds of the eye’s
optical refractive power and the rest one third was
accomplished by the lens in human beings
(Atchison and Smith, 2000). It is known that a part
of the light arriving at the corneal surface reflects
back into the environment (Nishino and Nayar,
2006), and it is the superior reflecting surface among
other parts of the eye (Bates, 1978). The cornea
reflects ultrasound too, such reflection occurs from
the anterior and posterior corneal surfaces
(Chakrabarti et al., 2001; Nemesure et al., 2003;
Shimmyo et al., 2003). The aforementioned
knowledge may clear up and explain the normal
echogenic status of the corneal scan.

The lens appeared morphologically as a
transparent biconvex structure situated between
the iris and vitreous body. Sonographically, the lens
appeared as an anechoic structure with a thin
echogenic capsule anteriorly and posteriorly.
Histologically (Fig. 3), it is composed of lens capsule,
which consists of several layers of collagen fibrils,
and is considered as the basement membrane of
the lens epithelium. A layer of simple cuboidal
epithelium lies next to the anterior lens capsule,

Fig. 1: Normal ultrasonography of the dog eye using
microconvex probe showing; C: cornea, AC:
anterior chamber, ALC: anterior lens capsule,
PLC; posterior lens capsule, V: vitreous body.
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where their bases extend towards the capsule; and
the lens fibers which are elongated, prismatic and
hexagonal in cross section extend towards the lens
poles. The echogenicity of the lens represent the

parts from the anterior and posterior lens capsule
that lie perpendicular to the primary ultrasound
beam (Scotty et al., 2004), although the anterior and
posterior lens aspects were not detected
ultrasonographically in some eyes with intact lens
capsule (Gallhoefer et al., 2013).

In conclusion, the ultrasonographic appearance
of the dog eyes could be explained according to their
anatomical and histological built up, which may
help diagnose various eye ailments.
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Fig. 2: (A) Cross section of the cornea of dog showing
corneal structures. Anterior corneal epithelium
(E); subepithelial basement membrane (black
arrow); substantia propria or corneal stroma (S)
of parallel collagen fibers layers; posterior
limiting lamina or descemt membrane (M);
corneal endothelium (red arrow), H&E. (B)
Morphometrical analyses of the corneal layers.
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