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Abstract

In this study, 24 cattle which were presented with growth, worms and foreign bodies in the eye, corneal
opacity and ulcers were taken. The animals aged between 3 and 12 years and breeds such as cross-bred
jersey, Hallikar and Kangayam were reported. Complete examination of the eyes and ultrasound scanning
were carried out to study the ocular lesions. Surgical procedure for removal of growth, foreign body and
worms in the affected eye was carried out by restraining animals in standing sedation using Inj. xylazine.
Local anaesthesia was achieved using 2% lignocaine HCI given as an auriculopalpebral nerve block and
Peterson nerve block. The growths were resected using electrocautery (80 °C), foreign bodies and worms
by surgical keratotomy. In some cases, enucleation of the eye was carried out as the lesions involved the
complete eyeball. Histopathological examination of growths revealed squamous cell carcinoma (n = 8),
fibrosarcoma (n = 2), adenocarcinoma and basal cell carcinoma (n = 1) each. Corneal opacity and ulcer
cases were treated with autologous PRP subconjunctival injections and topical eye drops.
Postoperatively, parenteral antibiotic therapy and topical application of chloromycetin eye ointments
were advised. On follow-up, recurrence of the tumours was reported in squamous cell carcinoma cases
and in an adenocarcinoma case. Healing of corneal opacity and ulcers was observed in all cases. Early
surgical treatment is necessary for better success of treatment and to prevent culling of animals.
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Introduction

The eye is an important special sense organ in vertebrate animals, which depends on it to
survive and interact with the environment. Ocular diseases in bovines represent a significant
concern for veterinarians and cattle owners alike, impacting animal welfare and economic
productivity. comprehensive overview of the diverse ocular affections observed in bovines,
encompassing a wide range of conditions affecting the eye and adnexa. Common ocular
disorders such as infectious keratitis, conjunctivitis, corneal ulcers, and uveitis are explored,
alongside less frequent but clinically important conditions, including ocular neoplasms and
traumatic injuries.

Materials and Methods

Animal details

24 cattle were reported in this study, aged between 3 and 12 years and breeds such as cross-
bred jersey, Hallikar and Kangayam.

Clinical symptoms

The clinical signs varied depending on the condition, but several signs were commonly
observed in most cases. These included intense pain when the eye was exposed to direct
sunlight. The ocular lesions were extremely painful, interfering with grazing behaviour and
leading to reduced performance and even weight loss. Additional complications seen in cases
with delayed treatment included tear staining on the face, accumulation of pus matting the
eyelashes and facial hair, severe conjunctivitis, both superficial and deep corneal
vascularisation, and corneal ulceration.
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Ocular examination

Ocular affections can be diagnosed by external and internal
examination. External examination includes naked eye
examination, smear, culture, Schirmer tear test, fluorescent
dye test, slit lamp biomicroscopy, gonioscopy, and
tonometer. An internal examination was achieved through
ultrasonography.

Anaesthesia

Xylazine was administered as a premedication at a dose of
0.05 mg/kg intramuscularly to achieve standing sedation and
facilitate restraint of the animals for procedures such as the
removal of growths, foreign bodies, or worms from the eye.
For proper ocular examination, eyelid movement was
reduced by performing an auriculopalpebral nerve block
using a subcutaneous injection of 5 mL of 2% lidocaine
hydrochloride over the dorsal surface of the zygomatic arch.
Also, Peterson’s technique was used to block the five nerves
that supply the eye. Surgical procedures on the eye were
carried out in conscious animals employing a four-point
retrobulbar nerve block. This was achieved by injecting 2%
lidocaine with an 18-gauge, 9 cm needle at the dorsal, lateral,
ventral, and medial aspects of the globe (12, 3, 6, and 9
o’clock positions, respectively), as described by Ivany.

Platelet-rich plasma preparation

Approximately 8-10 mL of whole blood was collected
aseptically from the jugular vein into a sterile syringe
containing 1 mL of 3.8% sodium citrate solution as an
anticoagulant (maintaining a 9:1 ratio of blood to
anticoagulant) or an ACD vial. The collected blood was
transferred into sterile centrifuge tubes and subjected to the
first centrifugation at 2600 rpm for 10 minutes (soft spin) to
separate the blood components. Following centrifugation,
three layers were obtained: the lower red blood cell layer, the
middle buffy coat containing platelets and leukocytes, and the
upper plasma layer. The plasma and buffy coat layers were
carefully aspirated using a sterile pipette and transferred to
another sterile tube, avoiding disturbance of the red blood cell
layer. The separated plasma was then centrifuged again at
3600 rpm for 15 minutes (hard spin) to concentrate the
platelets. After the second centrifugation, the upper two-
thirds of the plasma, identified as platelet-poor plasma (PPP),
was discarded, while the lower one-third portion containing
the platelet pellet was retained and gently resuspended to
obtain platelet-rich plasma (PRP). The prepared PRP was
either used immediately for therapeutic application or stored
at 4 °C for up to 6 hours before use.

Pre-operative management

Anti-inflammatory/ analgesic therapy

The extent of anti-inflammatory treatment required was
generally based on the nature of the disease and its level of
invasiveness.  Flunixin meglumine was administered
intravenously at a dose of 1.1 mg/kg immediately before
performing the eye enucleation procedure

Antibiotic therapy

Broad-spectrum systemic antibiotic (Procaine penicillin G at
a dose rate of 20.000 I.U/kg B.W., and streptomycin at a dose
rate of 10 mg/kg B.W.) therapy was administered in all cases,
especially on those that underwent eye enucleation.
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Surgical site preparation

The hair surrounding the eye was clipped, and the skin was
disinfected using 5% povidone iodine. The ear was draped,
and the lateral part of the halter was covered to minimise
contamination of the surgical area. A saline rinse was used
instead of antiseptic scrubs to avoid corneal irritation or
injury. In procedures other than enucleation, an ophthalmic
ointment was applied to the cornea before aseptic preparation
to provide additional protection.

Surgical technique

Enucleation was performed in ten cases (squamous cell
carcinoma (n = 7), fibrosarcoma (n = 2) and basal cell
carcinoma (n = 1) as per the standard technique for trans-
palpebral approach. The eyelids were sutured together with a
simple continuous pattern by non-absorbable suture material
(silk size 2). A circumferential incision was made about one
centimetre away from the eyelid margins. Dissection was
carried out using both blunt and sharp techniques through the
orbicularis oculi muscle, fascia, and subcutaneous tissues
surrounding the eye, using the inner surface of the bony orbit
as a guide. The medial and lateral canthal ligaments were
sharply cut to allow access to the deeper, caudal portion of
the orbit. The retrobulbar muscles and the optic nerve sheath
were transected as far back as possible.

The eyeball was removed and bleeding was carefully
arrested, either with a hemostat if it was minor or via ligation
using cat gut 3-0 suture material. The surgical wound was
closed in a horizontal mattress suture pattern using braided
silk size 1, leaving a small opening near the medial canthus
to allow drainage of exudates and for daily placement of
sterile gauze soaked in antiseptic. In two cases
(adenocarcinoma (n = 1), Squamous cell carcinoma (n = 1)
(Fig.1) growths were on eyelid and the growths were resected
using electrocautery (80 °C) in cutting mode and bleeding
was arrested in coagulation mode. In one animal, which was
suffering from a corneal foreign body, the foreign body
(wooden piece) was extracted through a stab incision at the
level of the limbus and it was removed using a mosquito
artery forceps. The incision was closed using PGA 5-0 by
simple interrupted suture pattern.

In one animal with corneal edema and opacity and loss of
vision, ultrasonographic examination of the eye revealed eye
worm. A stab incision was made on the limbus at the 6 o'clock
position and the worm was removed using mosquito artery
forceps. The incision was closed using PGA 5-0 by simple
interrupted suture pattern. Sub conjunctival injection of
autologous platelet rich plasma was done on the bulbar
conjunctiva for corneal ulcer (n = 6) and corneal opacity (n
= 4) cases on 0", 7" and 14" day of presentation using a 24G
needle.

Post-operative care

Animals were kept in a confined area to prevent self-
mutilation. Broad-spectrum antibiotic (Procaine penicillin G
at a dose rate of 20.000 1U/kg B.W., and streptomycin at a
dose rate of 10 mg/kg B.W.) was injected IM for 5
consecutive days, and topical application of chloromycetin
eye ointments was advised. Daily monitoring of the surgical
site and assessment of general well-being were performed
until suture removal. Sutures were removed in 10 to 14 days
to allow for complete healing of the skin.
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Histopathological examination

The whole tumour mass was removed, cut into pieces and
fixed in (10%) neutral buffer formalin. The tissue specimens
were processed in a tissue processor, and paraffin blocks were
made (5-6 um) with a microtome and stained with
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Hematoxylin and Eosin dyes. The stained slides were
examined under a light microscope.

Results

Table 1: Different ocular affections described in the study

Occular lesion Number of cases Treatment
Squamous cell carcinoma 8 Enucleation (n = 7), radicle resection (n = 1)

Corneal ulcer 6 Subconjunctival injection of PRP
Corneal opacity 4 Subconjunctival injection of PRP

Fibrosarcoma 2 Enucleation

Adenocarcinoma 1 Radicle resection

Basal cell carcinoma 1 Enucleation

Foreign body 1 Keratotomy

Eye worm 1 Keratotomy

Total 24

Table (1) shows different cases admitted to the clinic with
ocular lesions with various ocular affections.

Enucleation was a successful treatment for ocular tumour
masses. There were no intra-operative and post-operative
complications and also no recurrence of tumour recorded in
any of the cases during the first two months after treatment.
Histopathological examination revealed squamous cell
carcinoma (n = 7) (Fig 1, 2), fibrosarcoma (n = 1) (Fig 3, 4),
and basal cell carcinoma (n = 1). In two animals with masses
on the eyelids, the mass was resected, resulting in recurrence.
On histopathological examination, it was found to be
squamous cell carcinoma and adenocarcinoma.

In one case with a corneal foreign body (wooden piece), the
foreign body was successfully extracted through the limbus
opening, and the site of the foreign body left a superficial
erosion on the cornea, which disappeared spontaneously after
one week without any complications.

In one animal with corneal edema and opacity and loss of
vision (Fig. 5), ultrasonographic examination of the eye
revealed eye worm (Fig. 6); the eye worm (Thelazia rhodensi)
was successfully extracted through the limbus opening (Fig.
7) and showed gradual healing of the corneal defect with
reduction in opacity and inflammation, restoration of corneal
transparency and improvement of vision over a period of two
weeks (Fig. 8) without any complication.

In case of animals with corneal ulcer (Fig. 9) and corneal
opacity (Fig. 10), subconjunctival injection of autologous
platelet-rich plasma in bulbar conjunctiva resulted in
enhanced epithelial healing, reduction of corneal
inflammation and vascularisation, and gradual improvement
in corneal transparency over a period of two weeks without
any complication.

Discussion

Ocular Squamous Cell Carcinoma (OSCC), also known as
“cancer eye,” is a primary epithelial tumor that can develop
in various ocular and periocular tissues, including the
palpebral skin, corneal and conjunctival epithelium, the third
eyelid, and the limbus (Fornazari et al., 2017) 4. It is one of
the most common neoplasms in cattle worldwide and
represents the leading cause of enucleation among all ocular
diseases (Shruthi et al., 2018) %1, The development of OSCC
is multifactorial, influenced by genetic, phenotypic, and
environmental factors such as prolonged exposure to
ultraviolet radiation, as well as infections with Bovine

Papillomavirus (BPV) and Bovine Herpesvirus (BHV)
(Fornazari et al., 2017; Priyanka et al., 2021) * 1. The
condition is often accompanied by inflammatory changes and
complications such as glaucoma, ulceration, and anterior
synechia (Lalitha et al., 2024) ['1,

In the present study, enucleation was performed using either
Peterson’s or retrobulbar nerve blocks, consistent with earlier
reports that described surgical excision as the treatment of
choice for OSCC in cattle (Ali et al., 2015; Gautam et al.,
2016; Scheck, 2005; Edwards, 2010) [ 17.18.19],

Foreign body penetration into the anterior chamber generally
carries a guarded prognosis due to the high likelihood of
secondary endophthalmitis, particularly when caused by
plant material (Irby, 2004) . In corneal conditions
associated with pain, the use of a mydriatic cycloplegic agent
is recommended (Williams et al., 2002) 181, In this study,
topical atropine and parenteral administration of a COX-2
inhibitor (meloxicam) were used, improving the animal’s
comfort. The foreign body was surgically removed under
general and regional anaesthesia (Fazili et al., 2010) I,

Eye worm (ocular thelaziasis) is another common ocular
surgical condition in cattle. Diagnosis is usually
straightforward based on clinical signs such as lacrimation,
photophobia, blepharospasm, corneal opacity, and the visible
presence of worms in the anterior chamber (Vigneswari et al.,
2019) %1, While medical therapy is generally ineffective due
to slow absorption of dead parasites and associated immune
reactions (Lavach, 1990; Moore et al., 1983) [& 01 surgical
removal under general or regional anesthesia remains the
most effective treatment (Das et al., 2021; Tuntivanich et al.,
2011) ¥ In the present study, surgical extraction was
successfully performed under both general anesthesia and
regional nerve blocks.

For chronic ocular conditions, antibiotic and anti-
inflammatory eye drops often provide limited benefit.
However, blood-derived products such as platelet-rich
plasma (PRP) have proven to be effective and safer
alternatives for chronic conjunctivitis and corneal erosions
(Ranjan et al., 2020) 2. Serum-derived eye drops have
shown efficacy in treating ocular surface disorders including
severe dry eye, persistent epithelial defects, and neurotrophic
keratitis (Lee et al., 2016) I, Alio et al. (2007) 2% found that
autologous PRP promoted healing of chronic corneal ulcers
while alleviating pain and inflammation. PRP contains
significantly higher concentrations of platelets, Epidermal
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Growth Factor (EGF), and transforming growth factor-beta
(TGF-B) than whole blood, enhancing tissue regeneration
(Lee et al., 2016) Pl Similarly, Hartwig et al. (2004) B!
highlighted the potential of platelet-derived growth factors in
ocular surface repair. In our study, this regenerative property
of PRP was utilised through subconjunctival injection of
autologous PRP into the bulbar conjunctiva of cows suffering
from corneal ulceration and opacity.

Fig 4: Higher magnification showing presence of spindle shaped
cells containing elongated nuclei with prominent nucleoli H & E x

Fig 2: Histopathology showing the proliferation of squamous
epithelium, H & E x 40x

Fig 6: Ultrasonography showing eye worm

Fig 3: Fibrosarcoma in a cow Fig 7: Retrieved eye worm (Thelazia rodensi)
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Fig 10: Corneal opacity in a cow

Conclusion

Ocular disorders in cattle, including ocular squamous cell
carcinoma (OSCC), foreign body injuries, and parasitic
infestations such as ocular thelaziasis, represent significant
challenges in veterinary ophthalmology due to their impact
on animal welfare, productivity, and vision. Among these,
OSCC remains the most prevalent neoplasm of the bovine
eye, often necessitating surgical intervention such as
enucleation for effective management. Early diagnosis and
appropriate surgical procedures, performed under regional or
general anesthesia, have proven to yield favorable outcomes
and minimize postoperative complications.

Supportive medical management plays an equally important
role in improving recovery and comfort, as demonstrated
through the use of cycloplegic agents, non-steroidal anti-
inflammatory drugs (NSAIDs), and antibiotic therapies.
However, in chronic and refractory ocular conditions, the
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introduction of regenerative therapies such as autologous
platelet-rich plasma (PRP) offers a promising alternative.
PRP, rich in growth factors and cytokines, has shown
encouraging results in promoting corneal healing, reducing
inflammation, and restoring ocular integrity.

Overall, this study underscores the importance of integrating
surgical precision with emerging regenerative treatments in
the management of bovine ocular diseases. Continuous
clinical observation, early detection, and the adoption of
advanced therapeutic approaches can significantly enhance
the prognosis and quality of life of affected animals, while
contributing to improved productivity in the livestock sector.
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