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ABSTRACT

Endophthalmitis is one of the most devastating diagnoses in veterinary and
human ophthalmology. Ocular ultrasound is an effective and non-invasive
technique used for evaluating the structures of the eye and the surrounding
tissues, especially when the development of ocular opacities in conditions
such as corneal disease, uveitis, cataracts or trauma prevent or limit the use
of ophthalmoscopy and slit-lamp biomicroscopy. The present study aimed
to evaluate the ultrasonographic characteristics of endophthalmitis in cats
and to assess the usefulness of ultrasonography in the selection of
treatment methods in such cases. Sixty cats (90 eyes) of different breeds
were presented with bilateral (30 cats) and unilateral (30 cats; OD=10,
0S=20) endophthalmitis. The mean age + SEM at the initial presentation
was 13.46x1.69 months (range, 2 - 72 months). After a thorough
ophthalmic examination, the ultrasonographic evaluation using a high
frequency (7.5-10 MHz) micro-convex probe was conducted to evaluate
the concurrent ocular abnormalities in the anterior and posterior eye
segments. After completing the ultrasonographic examination, the
treatment protocol was applied. It was concluded that ocular
ultrasonographic evaluation was found suitable in the diagnosis of
endophthalmitis in cats and for the selection of the treatment protocol.
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vitreous detachment.

INTRODUCTION

Endophthalmitis is a serious intraocular
inflammatory disorder affecting the vitreous cavity that
can result from the exogenous or endogenous spread of
infecting organisms into the eye (Esson, 2015). The
disease is common in cats following corneal
perforation after cat claw injury (Spiess et al., 1996)
and from the progression of a deep or melting corneal
ulcer (Brooks and Matthews, 2007). Symptoms can
be variable, from very little inflammation in the
anterior chamber and the anterior portion of the
vitreous to extremely painful panopthalmitis with no
fundus view, corneal edema, or complete anterior
chamber hypopyon (Mamalis et al., 2002).

Ocular ultrasound is an effective and non-
invasive technique used to evaluate the eyeball
structures and the surrounding tissues (Fielding, 2001).
The technique is useful for diagnosing the internal
structures of the eye especially when the development
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of ocular opacities in conditions such as corneal
disease, uveitis, cataracts or trauma prevent or limit the
use of ophthalmoscopy and slit-lamp biomicroscopy
(Scotty et al., 2004 and Mackay and Mattoon, 2015).
Ocular ultrasonography allows for the evaluation of
structures such as the cornea, anterior chamber, iris,
ciliary body, lens, vitreous chamber and the posterior
section of the bulbar wall (Nautrup, Tobias, 2000 and
Singh et al., 2015). Reviewing the veterinary literature,
ocular ultrasonography was utilized for evaluation of
the ocular abnormalities in dogs (Daret al., 2014),
Buffaloes (Singh et al., 2016) and in horses (Gialletti
et al., 2018). In human ophthalmology, many previous
literatures have been evaluated ultrasonography in the
diagnosis of different ocular diseases and the utility of
ocular ultrasonography in diagnosing endophthalmitis
was fully described (Marchini et al., 1995 and
Kohanim, 2012). For author knowledge, no previous
studies were used to evaluate ultrasonographic
abnormalities associated with endophthalmitis in cats
except for one case report (Guyonnet et al., 2019).
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Therefore, the present study aimed to evaluate the
ultrasonographic characteristics of ocular abnormalities
associated with endophthalmitis in cats and to assess
the usefulness of ultrasonography in the selection of
the treatment method in such clinical cases.

MATERIALS AND METHODS
Animals

The present study was carried out on sixty pet
cats (90 affected eyes) of different breeds and of both
sexes. The enrolled cats were examined by the
ophthalmology service at the Department of Surgery,
Anesthesiology and Radiology, Faculty of Veterinary
Medicine, Cairo University, Egypt. Cat's owners were
aware that their cats will be used for research purposes
and signed a consent indicating their approval. Data
collected included signalment, history, duration of
clinical signs and  ophthalmic  examination
abnormalities. After complete ophthalmic examination,
the inclusion criteria included cats diagnosed with
endophthalmitis secondary to hyper mature cataract
(phacoanaphylactic endophthalmitis) and buphthalmos
iridocyclitis, posterior segment abnormalities or
perforating corneal injury.

Ultrasonographic examination

Prior to ultrasonographic scanning, topical
corneal anesthesia was achieved via the installation of
benoxate hydrochloride 0.4% (Douet et al., 2013)
(Benox®; EIPICO, Cairo, Egypt). Then highly purified
ultrasound gel (Parker Aquasonic 100®, UK) was
applied over the eye to be scanned (Mackay and
Mattoon, 2015). The cats were restrained in sternal
recumbency with head fixated for ultrasonographic
scanning. Ultrasonographic scanning was performed
gently using a 7.5-10 MHz micro-convex probe
(EDAN DUS 60 PRO, digital ultrasound, Shenzhen,
PR China) as described by (Featherstone and
Heinrich, 2013 and Mackay and Mattoon, 2015).
The ultrasonographic evaluation was carried out by
systematically examining the cornea, anterior chamber,
lens, iris and ciliary body, vitreous humor, ocular
fundus, and retro-bulbar space.

Various scanning planes were used including
trans-corneal (axial), trans-scleral and tangential
approaches. For general screening, the axial approach
or scanning along the central optic axis was used in a
transverse and sagittal plane. The trans-scleral
approach, which is scanning through the lens, is
avoided and used for imaging structures in the
posterior segment. In the tangential approach, the
transducer was applied against the cornea for better
visualization of the anterior structures (Schmid, 2007).
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RESULTS
Animals

The breeds included in the present study were
Domestic shorthair (DSH, n = 30), Persian (n= 20),
Himalayan (n=5), and Siamese (n= 5). The mean age
+SEM at the initial presentation was 13.46+1.69
months (range, 2 - 72 months). There were 45 males
(30 intact and 15 castrated) and 15 intact females. The
mean+SEM duration of clinical signs prior to
presentation was 9.76 +£0.78 days (range, 2 - 28 days).
Both eyes were involved in 30 (50%) cats, the left eye
(OS; Oculus Sinister) was affected in 20 (33.33%) cats
and the right eye (OD; Oculus Dexter) was involved in
10 (16.66%) cats.

Ophthalmic and ultrasonographic findings

Based on concurrent ocular abnormalities, the
cases of endophthalmitis were categorized into: corneal
perforation with keratocoele/or large protruding fibrin
clot over the corneal surface, buphthalmos, phaco-
anaphylactic endophthalmitis and iridocyclitis.

Unresponsive endophthalmitis secondary to
corneal perforation was diagnosed in 40 eyes (40/90;
44.44%). The cause of corneal perforation was non-
traumatic as a progression of deep stromal or melting
ulcer in 23 (23/40; 57.5%) eyes and was traumatic as a
result of cat claw injury in 17 (17/40; 42.5%) eyes. The
clinical presentation included corneal vascularization,
edema and large protruded fibrin clot over the corneal
surface (Figure 1a), corneal melting (Figure 1b),
hyphema (Figure 1c) and conjunctival chemosis,
keratocoele and collapsed anterior chamber (Figure
1d). The ultrasonographic evaluation revealed
intraocular hemorrhage in 20 (20/40; 50%) eyes, pus
inside the eyeball in 10 (10/40; 25%) eyes and low-
reflectivity endovitreal echoes in 10 (10/40; 25%) eyes.

Intraocular bleeding appeared as amorphous
opacities to hypoechoic patchy zones filling the
anterior and posterior chamber (Figure 2a) in
8(8/20;40%) eyes and was associated with the thick
hyperechoic retina and optic nerve (Figure 2b and c) in
12 (12/20; 60%) eyes. A vitreous detachment was seen
in 7 (7/20; 35%) eyes with vitreous bleeding.

The pus appeared as hypoechoic fluid filling
the eyeball, which was settled at the bottom due to
gravity leaving anechoic space behind the posterior
lens capsule (Figure 2d). The retina appeared as a thick
hyperechoic membrane under the settled hypoechoic
fluid. The lens capsule appeared as incomplete
hyperechoic lines indicating early cataractous changes.
Based on the ultrasonographic evaluation, eye
exenteration was performed in these cases.
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The conducted treatment protocol for eyes with
corneal perforation and ultrasonographic appearance of
low-reflectivity endovitreal echoes was conjunctival
pedicle flap technique and systemic course of antibiotic
ceftriaxone (ceftriaxone®, Sandoz, Egypt) at a dose of
25mg/ kg i.m for seven days. Moxifloxacin
hydrochloride 0.5% (Vigamox®, Alcon, Egypt) and
diclofenac sodium 0.1% (Epifenac®, EIPICO, Egypt)
were used to control postoperative infection, pain and
discomfort. Based on clinical and ultrasonographic
characteristics of the eyes with corneal perforation and
secondary  optic  neuritis,  retinitis,  vitreous
hemorrhage/or detachment, eye evisceration and ocular
prostheses using silicone oil combined with
conjunctival pedicle flap were the selected methods of
treatment (Figure 2e).

Buphthalmos and chronic glaucoma were
diagnosed in 25(25/90; 27.77%) eyes. Eighteen eyes
(18/25; 72%) showed diffuse corneal edema and
vascularization (Figure 3a), five eyes (5/25;20%)
showed corneal edema, corneal vascularization and
anterior synechia with a pupillary block (Figure 3b)
and two eyes (2/25;8%) were presented with corneal
abscessation and granulation tissue (Figure 3c) and
corneal ulceration, pigmentation and vascularization
(Figure 3d).

The ultrasonographic evaluation revealed an
enlarged and misshapen globe (Figure 4a-d) in all cases
with buphthalmos. Retinal detachment was observed in
all eyes with buphthalmos was associated with a
vitreous detachment in 20 eyes (20/25;80%). The type
of retinal detachment recorded in these cases was
mainly exudative and was shown as thick echogenic
membrane/s that followed up to the optic nerve. The
sub-retinal space appeared anechoic with floating
hypoechoic dots (Figure 4b, ¢ and d).In the cases with
vitreous detachment, a hypoechoic membrane was
formed leaving anechoic retro-vitreal space and was
less echogenic than detached retinal membranes
(Figure 4c and d). Numerous mobile vitreal echoes of
variable amplitude were also observed. Based on the
ultrasonographic findings, all cases with buphthalmos
were treated by the exenteration of the eyeball.

Phacoanaphylactic ~ endophthalmitis  was
diagnosed in 15 (15/90; 16.66%) eyes. All cases were
presented with a hyper mature cataract. The cataractous
lens was secondarily luxated in8 (8/15; 53.33%) eyes
anteriorly, partially luxated in 4(4/15; 26.66%) eyes
and posteriorly luxated in 3 (3/15; 20%) eyes. All cases
of anterior lens-luxation were associated with
secondary glaucoma. The ultrasonographic evaluation
revealed that the cataractous dislocated lens was
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associated with endophthalmitis and enlargement of the
globe (Figure 5a), vitreous detachment and
hyperechoic floating dots were also seen inside the
vitreous (Figure 5b). Posteriorly luxated lenses were
well-visualized inside the vitreous (Figure 5c). Cases
with partially dislocated lenses showed characteristic
aphakic crescent and iris atrophy (Figure 5d) and the
ultrasonographic pictures revealed vitreous
detachment, hyperechoic floating dots and thickened
iris tissue (Figure 5e).

The anteriorly dislocated lenses were removed
via intra-capsular lens extraction (Figure 5f). The eyes
with partial and posterior lens-luxation received only
medical treatment in the form of topical eye drops
every 8 to 12 hours for 14 days; tobramycin/
dexamethasone combination (Tobradex®; Alcon,
Egypt) and  pilocarpine  hydrochloride 2%
(Isoptocarpine® 2%, Alcon, Egypt). The treatment was
applied to keep the lens in position and to minimize
intraocular inflammation.

Iridocyclitis was diagnosed in 10 (10/90;
11.11%) eyes and the recorded clinical findings were
corneal edema, miosis, ciliary injection, conjunctival
chemosis and episcleral injection. Secondary cataract
and anterior synechia were seen in 3 (3/10; 30%) eyes
and glaucoma (angle-closure glaucoma) was diagnosed
in 2 (2/10; 20%) eyes.

In  Five animals (5/10; 50%) eyes,
ultrasonographic examination revealed thickening and
increased echogenicity of the ciliary body, iris tissue,
globe wall and hyperechoic optic nerve with early
cataractous changes (Figure 6a and b). The conducted
treatment protocol for these cats included systemic
dexamethasone sodium phosphate (Dexamethasone®
4mg, Amriya Pharma IND, Egypt) 0.1mg/kg IV at
three days interval/ 4 injections and topical eye drops
every 8 to 12 hours for 14 days; tobramycin/
dexamethasone combination and tropicamidel%
(Mydriacyl®, Alcon, Egypt).

Anterior synechia (Figure 6c), iris bombe
(Figure 6d) and pupillary block glaucoma (Figure 6e)
were diagnosed in 5 eyes out of 10 with iridocyclitis.
Iridotomy was performed in three cats with iris bombe
and two cats with pupillary block glaucoma. Clinical
findings, ultrasonographic characteristics and treatment
protocols of 60 cats (90 eyes) with endophthalmitis
were summarized in Table 2.
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Figure 1: The clinical presentation of endophthalmitis secondary to corneal perforation. (a) Corneal
vascularization, edema and large protruding fibrin clot sealing the corneal defect in 36 months-old
Persian cats, (b) Corneal melting in 24 months-old DSH cat, (c) Cat claw injury with keratocoele,
hyphema and corneal edema in 72 months-old DSH cat and (d) Conjunctival chemosis, keratocoele and
collapsed anterior chamber in 18-months old DSH cat.
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Figure 2: Trans-corneal (a), trans-scleral (b and c) ultrasonographic scans of the eyes with
endophthalmitis secondary to corneal perforation showing vitreal hemorrhage (H), hyperechoic thickened
globe wall (red arrow), thickened retina (R), vitreal detachment (yellow arrow), thickened optic nerve
(ON) with surrounding anechoic space (blue arrow) filled with hypoechoic dots (black arrow). (d) Axial
ultrasonographic scan showing pus (P) in the anterior and posterior chamber with anechoic space under
the lens (white arrow), early cataractous changes (red arrow) and thickened retina (yellow arrow). (e)
Ocular prostheses with silicone oil (SO) filling the eviscerated eyeball.
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Figure 3: the clinical presentation of buphthalmos with diffuse corneal edema and vascularization
(@), pupillary block glaucoma (b), corneal abscessation and granulation tissue (c) and corneal

ulceration and pigmentation (d).
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Figure 4. Trans-scleral ultrasonographic images showing enlarged misshapen globe (a-d),
echogenic endovitreal echoes (white arrow), detached retina (R) retinal folds (red arrow),
detached vitreous (V) and anechoic subretinal space filled with hypoechoic dots (yellow arrow).
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Figure 5: Trans-corneal ultrasonographic views showing anterior (a and b) and posterior (c)
luxation of the cataractous lens (L), thickened iris (i), vitreal detachment (red arrow), vitreal
hemorrhage (H) and echogenic endovitreal dots (white arrow). (c) Partially luxated lens with clear
aphakic crescent and iris atrophy. (d) Ultrasonographic image showing the phacoanaphylactic
endophthalmitis accompanied the eyes with hyper mature cataract and partial lens luxation. (f) The
eye of a Persian cat after successful lens extraction
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Figure 6: Trans-corneal views (a and b) of iridocyclitis and secondary endophthalmitis showing
thickened ciliary body (Cb), iris (i), early cataractous changes (yellow arrow), retinal folds (red
arrow) and vitreal hemorrhage (H). (c) Tangential view showing anterior synechia. (d) Iris
bombe and echogenic cataractous lens with a deep anterior chamber (plus sign). (e) Tangential
view showing pupillary block glaucoma and deep anterior chamber (plus sign).
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Table 1. Clinical findings, ultrasonographic characteristics of 60 cats with endophthalmitis

Cause endophthalmitis

Affected eye (No. of Clinical findings

cats)

Ultrasonographic findings

Corneal perforation

(30 cats)

Both (5 cats)
OS (2 cats)
OD (1 cat)

Corneal melting, Corneal
vascularization, Corneal edema

Endovitreal hypoechoic patchy
zones, Hyperechoic thickened
retina and thickened
hyperechoic optic nerve

Both (5 cats)

Deep stromal ulcer, Keratocoele,
Corneal edema, Corneal vascularization

Low-reflectivity endovitreal
echoes

OD (4 cats) Cat claw injury, Corneal edema, Endovitreal amorphous to
Corneal vascularization, Cornea defect  hypoechoic patchy zones,
OS (3 cats) sealed with fibrin clot, Hyphema Hyperechoic thickened retina
and endovitreal membranes
OS (6 cats) Cat claw injury, Corneal perforation, Homogenously non-movable
Large protruding fibrin clot over the hypoechoic patchy zone filling
OD (4 cats) cornea defect, Corneal edema, Corneal  the eye ball (pus), Thickened

vascularization

hyperechoic retina

Buphthalmos

(15 cats)

Both (9 cats)

Unresponsive glaucoma, Diffuse
corneal edema, Corneal vascularization

Misshapen globe, Thin globe
wall, Exudative retinal
detachment, Vitreous
detachment

OS (5 cats)

Unresponsive glaucoma, Corneal
edema, corneal vascularization and
anterior synechia

Misshapen globe. Exudative
retinal detachment

Both (1 cat)

Unresponsive glaucoma, Corneal
ulceration, Corneal pigmentation,
Corneal vascularization, Corneal
abscessation

Misshapen globe, Exudative
retinal detachment, Vitreous
detachment

Phacoanaphylactic
endophthalmitis

Both (4 cats)

Hypermature cataract, Anteriorly
luxated, cataractous lens, Secondary
glaucoma

Low-reflectivity endovitreal
echoes, Vitreous detachment

OS (3 cats)

Hypermature cataract, Posteriorly
luxated, cataractous lens

Low-reflectivity endovitreal
echoes

(9 cats) Both (2 cats) Hypermature cataract, partially luxated  Low-reflectivity endovitreal
lens, iris atrophy and aphakic crescent echoes, Vitreal hemorrhage
Both (2 cats) Corneal edema, miosis, ciliary injection  Thickening of the iris,
_ N and,conjunctival chemosis Thickened hyperechoic ciliary
Iridocyclitis OD (1 cat) body
(6 cats) Both (1 cat) Secondary cataract, iris bombe Anterior synechia, Hypoechoic

OS (1 cat)

lens

Both (1 cat)

Pupillary-block glaucoma, corneal
edema and episcleral injection

Thickening of the iris, Low-
reflectivity endovitreal echoes

OD; Oculus Dexter, OS; Oculus Sinister
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Table 2. The treatment protocol conducted for sixty cats (90 eyes) with endophthalmitis

i Number of
Cause of endophthalmitis
eyes (%)

Associated findings

Treatment

Corneal perforation 13 (32.5%)
10 (25%)

7 (17.5 %)

(40 eyes)

Corneal melting
Deep stromal ulcer

Cat claw injury

Eye evisceration and ocular prostheses
Conjunctival pedicle flap

Eye evisceration and ocular prosthesis

Cat claw injury with pus

10 (25%)

inside the eyeball

Eye exenteration

Buphthalmos
25 (100%)
(25 eyes)

Unresponsive glaucoma

Eye exenteration

Phacoanaphylactic 8 (53.33%)

endophthalmitis 4 (26.66%)

Anteriorly luxated lens

Posteriorly luxated lens

Intracapsular lens extraction

Miotics, Topical corticosteroids

(15 eyes) . o ) . .
3 (20%) Partially luxated lens Miotics, Topical corticosteroids
Iridocyclitis 5 (50%) - Corticosteroids Mydriatics
(10 eyes) 3 (30%) Iris bombe, cataract Iridotomy, Corticosteroids, ydriatics
2 (20%) Pupillary block glaucoma Iridotomy, Corticosteroids

DISCUSSION

Endophthalmitis is commonly seen in the
veterinary patients in the course of a corneal ulcer
(Brooks and Matthews, 2007) or as a perforating eye
injury (Spiess et al., 1996). Clinical diagnosis of
endophthalmitis is based on major signs of
inflammation in the anterior segment of the eyeball.
However, incomplete visualization of the eye due to
the development of ocular opacities limits the use of
ophthalmoscopy and slit-lamp biomicroscopy (Scotty
et al., 2004 and Mackay and Mattoon, 2015). In these
cases, ultrasonography may prove useful for
determining the severity and extent of ocular
involvement. Furthermore, no studies have correlated
the ultrasonographic characteristics of endophthalmitis
in cats to the selected treatment protocol.

The present study documented various types of
ocular abnormalities in the course of endophthalmitis
in cats. In addition, the correlation between the clinical
and ultrasonographic findings was also reported and
the treatment protocol for every condition was
conducted.

In this study, trans-corneal scanning provided
reliable images of the posterior segment of the globe
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(Mackay and Mattoon, 2015 and Singh et al., 2015)
and imaging through the eyelid was avoided to limit
artifacts or image degradation. The used high
transducer frequencies (7.5-10 MHz) allowed for
superior resolution of the posterior segment with focal
zones of 2-5 cm (Williams and Wilkie, 1996).
Moreover, the used tangential approach and trans-
scleral approach were useful for visualization of the
anterior structures and posterior structures, respectively
(Schmid, 2007).

The chronic leakage, prolonged hypotony and
a collapsed anterior chamber after perforating ocular
injuries contribute to endophthalmitis and severe
intraocular hemorrhage (Mancuso et al., 2016). In
viewing the present study results, endophthalmitis was
secondary to corneal perforation in 40 eyes (44.44%).
Numerous ultrasonographic features have been
reported including; intraocular hemorrhage in 20 (50%)
eyes, pus inside the eyeball in 10 (25%) eyes and low-
reflectivity endovitreal echoes in 10 (25%) eyes. The
recorded endovitreal echoes were attributed to the
infiltration,  invasion and  agglomeration  of
inflammatory cells inside the vitreous compartment
(Schmid, 2007). Intraocular hemorrhage appeared as
amorphous opacities to hypoechoic patchy zones filling
the anterior and posterior chamber. The heterogeneous
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echogenicity was attributed to the organization of the
vitreal bleeding (Wilke and Gilger, 1998 and Schmid,
2007). A vitreous detachment was seen in 7 (7/20;
35%) eyes with vitreous bleeding and was
characterized by anechoic retrovitreal space (Schmid,
2007).

A poor prognosis for vision is associated with
vitreal hemorrhage (Cho et al., 1998) because of the
development of tractional retinal detachment, posterior
synechia (Morgan, 1982), peripheral anterior synechia,
secondary glaucoma, cataract formation(Nelms et al.,
1993) and phthisis bulbi (Crouch and Crouch, 1999).
Regarding the results of the present study, the
ultrasonographic examination of 20 eyes after corneal
perforation revealed well-organized vitreal bleeding
filling the whole vitreous compartment associated with
the thick hyperechoic retina and optic nerve in 12
(60%) eyes and vitreous detachment in 7 (35%) eyes.
These eyes were not potential for vision and the
conducted treatment protocol was eye evisceration
combined with intraocular prostheses, as required by
the owners. The ocular contents were eviscerated
through the trans-corneal approach and the silicone oil
(Pefia et al., 1997) was then injected inside the globe
to match the size of the opposite eye. A conjunctival
pedicle flap technique was applied to close the corneal
defect. After removal of the conjunctival flap, these
cats responded extremely well with an attractive-ocular
appearance.

However, the ultrasonographic examination of
10 eyes with corneal perforation due to cat claw injury
revealed the presence of a homogenously non-movable
hypoechoic patchy zone filling the eyeball (pus) with
the thickened hyperechoic retina. In these eyes, ocular
prostheses were not performed because of the
intraocular infection and eye exenteration was the
conducted method of treatment (Miller, 2008a).

Buphthalmos and endophthalmitis secondary
chronic untreatable glaucoma were recorded in 25
(27.77%) eyes. The associated clinical findings were
diffuse corneal edema, anterior synechia with pupillary
block and corneal abscessation with corneal
granulation tissue. All these findings necessitated the
use of ultrasonography to evaluate the internal
structures of the eyeball. All cases of buphthalmos
were associated with a retinal detachment associated
with a vitreous detachment in 20 eyes (80%). However,
the type of the retinal detachment was mainly
exudative due to the extensive intra-ocular
inflammatory process, which was proven by the
presence of floating hypoechoic dots in the sub-retinal
space (Schmid, 2007). The detached retina membranes
appeared as diffuse thick echogenic membranes that
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followed up to the optic nerve. This was in agreement
with (McLeod et al., 1977), who described the
detached retina as a regular continuous sheet of high-
amplitude echoes. The retina is usually attached firmly
to the points of the ora serrata anteriorly and the optic
nerve head posteriorly. The exenteration of the eyeball
was performed in all eyes with buphthalmos based on
the clinical and ultrasonographic appearance. Ocular
prostheses were not performed to these cats due to the
thin ocular wall and the misshapen enlarged globe.

Cataracts are degenerative changes that
produce echogenicity at various locations within an
anechoic lens. Cataract can be easily diagnosed from
the clear clinical signs and leukocoria and by the aid of
ophthalmoscopy and slit-lamp biomicroscopy (Gelatt
and Mackay, 2005). However, echogenicity, size and
shape of the lens may change with the type of cataract
and its duration (Spaulding, 2008). Moreover, lens-
induced uveitis, lens luxation and secondary glaucoma
are common complications to hypermature cataract due
to the phacoanaphylactic response to lens material
(Collins and Moore, 1999). In addition, Lens-induced
uveitis can be clinically evident or subclinical in
cataractous patients (Gelatt and MacKay, 2005).In
this study, ultrasonography was useful to diagnose the
posterior segment involvement in cases with
phacoanaphylactic endophthalmitis and lens luxation.
The technique evaluated the position of the luxated
lenses properly and the posterior segment findings
were vitreous detachment and hyperechoic floating
dots inside the vitreous chamber.

Regarding the results of the iridocyclitis,
ultrasonography was practical in the selection of the
appropriate method of treatment. Medicinal treatment
was applied on five eyes to reduce the intraocular
inflammatory process and to prevent possible
complications. Surgical treatment was applied on five
cats to correct the encountered complications as
anterior synechia, iris bombe and secondary glaucoma
(Miller, 2008b). Satisfactory results were obtained
after treatment of all cats enrolled in this study with 1-3
months of observation and followed up. The recorded
complications included mild to moderate degrees of
corneal scarring (Ali and Hassan, 2020) in 5 eyes
treated with conjunctival flap, persistent corneal edema
in 2 eyes after intra-capsular lens extraction and in 3
eyes after iridotomy.

The most important limitation of the present
study was the lack of histopathologic evidence to
confirm the ultrasonographic diagnoses. Another
limiting factor was the lack of correlation between the
course of endophthalmitis and the ultrasonographic
findings. Future studies should address both concerns.
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CONCLUSIONS
In conclusion, the use of ultrasonography as an
adjunct tool to assess the concurrent ocular

abnormalities associated with different types of
endophthalmitis in cats is very helpful in accurate
diagnosis and for the selection of the treatment
protocol.
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