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Abstract

Background: Intraocular foreign bodies (IOFBs) such as air gun pellet is a rare finding in wild animals like Rhesus macaque
(Macaca mulatta). The purpose of the present scientific report is to describe the surgical retrieval of IOFB secondary to ballistic
wound in a wild Rhesus macaque. Case description: A juvenile female wild Rhesus macaque was brought with the history of swollen
and inflamed right eye for the past several days. Findings/treatment and outcome: Clinical examination revealed presence of partially
healed wound over the dorsal eyelid. Radiographic examination revealed the presence of a metallic foreign body inside the right
orbit. Inflamed and persistently closed eyelid prevented the further localization of the metallic foreign body. Lateral canthotomy was
performed under general anesthesia. Following the failure to recover the metallic foreign body from the ocular adnexa, right eye
vitrectomy was performed to retrieve the IOFB. The metallic foreign body was recovered from the posterior chamber of the right eye.
Due to the poor prognosis of the already damaged eye, enucleation of the eye was performed which was followed by tarsorrhaphy.
Further examination of the foreign body identified it as a 4.5 mm (.177 Calibre) air gun pellet. Post-operatively animal was treated
with antibiotics and anti-inflammatory drugs. The animal recovered uneventfully. Conclusion: Intraocular foreign bodies secondary to
gunshot wound should always be considered as a surgical emergency. Enucleation should be performed in cases having poor
prognosis to avoid further complications especially in wild animals like Rhesus macaque.
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Radiography can also be used as an effective tool in
defining the projectile trajectory within the body
(Bradley-Siemens and Brower, 2016).

The present case report describes a very rare case that
involves the diagnosis and successful surgical retrieval of
IOFB in a wild Rhesus macaque (Macaca mulatta) that
occurred secondary to a ballistic wound due to
penetration of 4.5 mm (.177 Calibre) conical head tipped

Introduction

Animals are the common targets for the low velocity
air guns. Even though they are harmless when fired from
a distance greater than 100 yards due to rapid loss of
velocity, they are considered lethal if fired at critical
body parts (Merck, 2012). The most common species
affected by gunshot wounds are canines followed by

cats, hares, birds and deer (Listos et al., 2016). It is also
reported in wild animals like Sloth bear (Nath et al.,
2007), crocodile (Shrivastava et al., 2011), leopard
(Showkat et al., 2014), deer (Listos et al., 2016), and
elephant (Sutradhar et al., 2018). The organs affected by
projectile gun pellet include lungs, heart, bladder and
intestine (Risselada et al., 2008), but involvement of eye
is scarcely reported. The entry of the intraocular foreign
body (IOFB) can occur through three routes but in most
of the cases the point of penetration will be through the
cornea. It can also penetrate through either the sclera or
the limbus (Rathod and Mieler, 2011). Survey
radiographs are essential in identification of foreign
bodies that do not produce any visible external wounds.
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air gun pellet.

Case description

A juvenile female wild Rhesus macaque was brought
to Referral Veterinary Polyclinic and Teaching
Veterinary Clinical Complex, Indian Veterinary
Research Institute, Izatnagar with the history of swollen
and inflamed right eye for the past several days (Fig. 1).
On clinical examination the animal was found to be dull
and depressed with normal rectal temperature,
respiratory rate and heart rate. Detailed examination of
the right eye revealed a partially healed penetrating
wound over the dorsal eyelid which was suspected to be
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external insult due to a foreign body. The dorsal and
ventral eyelids were adhered to the eye ball thus
preventing the careful examination of the eye.
Intraocular examination was not possible due to the
extensive corneal oedema.

Fig. 1: A juvenile female wild Rhesus macaque (Macaca
mulatta) with swollen, inflamed, and wounded right eye. Red
arrow showing the suspected cite of the entry of IOFB

Diagnostic imaging

Radiography was performed to identify the possible
cause of the swollen inflamed and wounded right eye.
Multiple radiographs of skull were taken for
identification of the etiological factor (Figs. 2 and 3).
Analysis of the radiographs identified the presence of
radio-dense metallic foreign body inside the right orbit.
Careful examination identified the orbital bones to be
intact thus nullifying the possibility of brain damage.
Based on the radiographic findings it was decided to
perform right lateral canthotomy to retrieve the IOFB.

Surgical management

General anaesthesia was induced using intramuscular
injection of a combination of xylazine (Xylaxin, Indian
Immunologicals Ltd., Hyderabad, India) at the dose rate
of 2 mg/kg and Ketamine Hydrochloride at the dose rate
of 10 mg/kg body weight (BW). The surgical site was
prepared aseptically by using chlorhexidine scrub
solution. The animal was positioned in left lateral
recumbency with the affected eye on the top. General
anaesthesia was maintained by using intermittent bolus
infusion of ketamine hydrochloride (Aneket, Neon
Laboratories Ltd., Thane, India). Pre-operative antibiotic
therapy was initiated using amoxicillin-clavulanic acid
(Augmentin, Glaxo SmithKline Pharmaceuticals Ltd.,

Mumbai, India) at the dose rate of 15 mg/kg BW
intravenously.

Fig. 2: Lateral survey radiograph showing radio-opaque
foreign body in the orbit. Magnified radiographic image of
skull (inset) showing intact orbital bones without penetration of
pellet to cranium

Fig. 3: Radiographic image showing intraorbital radiopaque
foreign body in right eye (R: Right side and L: Left side).
Clearly visible outline of intraorbital foreign body with a
conical tip (inset)

Lateral canthotomy was performed to access the
globe and surrounding tissue. Stay sutures were applied
to the palpebral conjunctiva. On examination of the
periocular tissues foreign body could not be palpated,
thus IOFB was suspected. Since the foreign body was
not visible in the anterior chamber of the eye, it was
presumed to be inside the posterior chamber. The eyeball
was found to be less turgid indicating the loss of vitreous
humor, but no external entry point of the foreign body
was visible in the cornea or the sclera. This might be due
to the delayed presentation of the present case.

It was decided to perform vitrectomy for retrieving
the IOFB. Bard Parker (BP) blade No. 11 was used to
access the vitreous chamber through a stab incision. The
vitreous fluid contained blood clots indicating vitreous
haemorrhage. Using intraocular forceps, the foreign body
was retrieved from the posterior chamber (Fig. 4). Due to
the poor prognosis of the already damaged right eyeball,
enucleation of the right eyeball was performed followed
by tarsorrhaphy. Post-operatively, the animal was treated
with topical ciprofloxacin (Ciplox, Cipla Ltd., Mumbai,
India) (0.3%) eye drops and flurbiprofen (Flur, Allergan
Pvt Ltd., Bangalore, India) eye drops (0.03%) poured
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through the lateral canthus. Antibiotic therapy was
continued orally by amoxicillin-clavulanic acid
(Augmentin, Glaxo SmithKline Pharmaceuticals Ltd.,
Mumbai, India) at the dose rate of 15 mg/kg BW twice
daily for 5 days along with acetaminophen (Calpol,
Glaxo SmithKline Pharmaceuticals Ltd., Mumbai, India)
orally at the dose rate of 10 mg/kg twice daily for 3 days.

Analysis of IOFB

Detailed analysis of the retrieved metallic IOFB
identified it as 4.5 mm (.177 Calibre) air gun pellet with
conical head that might have been projected from an air
pistol or air rifle. The air gun pellets are made of alloy
containing lead, tin, antimony, and copper (BIS standard
for 4.5 mm (.177 Calibre) air rifle and air pistol pellets).
The approximate dimensions of the retrieved metallic
IOFB are described in Fig. 5.

Fig. 4: Extensive oedema of cornea without any entry point of
the air gun pellet. Yellow arrow showing partially retrieved
foreign body (for size comparison)

Fig. 5: Intraocular foreign body identified as a .177 Calibre
(4.5 mm) conical head tipped air gun pellet used in air rifle and
air pistol. Approximate diameter, 4.5 mm; Approximate length,
7 mm; Approximate weight, 756 mg
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Results

The patient recovered completely from the
anaesthesia after 2 h without any complications. The
animal was given liquid diet following the complete
recovery. The surgical wound on the right eye healed
completely by 7th post-operative day of the surgery (Fig.
6).

Fig. 6: Completely healed right eye on 7th post-operative day
after surgery

Discussion

The prognosis for the penetrating injury involving the
posterior chamber of the eye would be poor when
compared to that of the anterior chamber. This is because
posterior segment injury will result in suprachoroidal and
subretinal haemorrhages along with retinal damage
diminishing the chances for visual recovery (Eagling,
1975). Experimental research on Rhesus monkey
following posterior penetrating eye injury reported that
the perforating injury involving damage to the posterior
segment of the eye will have guarded prognosis (Cleary
and Ryan, 1979a and b). The retrieved air gun pellet
weighed approximately 756 mg. Pellets weighing more
than 58 mg are considered to be heavy weight.
Intraocular foreign body with greater weight is
associated with poor outcome due to the severe damage
associated with it (Woodcock et al., 2006). In the present
case preoperative posterior segment visualization was
not possible due to corneal edema and also due to the
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opacities of eye media. This was a major limitation in
identifying the extent of damage that has occurred in the
posterior segment of the affected eye.

Vitreoretinal surgery is a good surgical option for
managing IOFB due to penetrating pellet injury in
human subjects. Following the surgery intraocular
tamponade is done either by using silicone oil or sulphur
hexafluoride gas for maintaining the intraocular pressure.
But it requires long term post-operative follow up of
several years to manage the complications like hypotony
(reduced intraocular pressure), cataract and retinal
detachment (Khoueir er al., 2015). So in such cases a
second vitreoretinal surgery is indicated which may not
be possible in wild animals like Rhesus macaque. All of
these limiting factors were taken into consideration
before deciding to perform enucleation of the eyeball
following retrieval of the IOFB.

Since lead is one of the components of the alloy used
for making the bullet, failure to remove the foreign body
may cause lead poisoning secondary to progressive
systemic absorption of lead into the circulation (Merck,
2012). In the present case the air gun pellet produced a
blind gunshot wound without any exit. The pellet was
lodged freely inside the posterior chamber of the eye and
was surrounded by the vitreous humor so removal of the
pellet surgically was contemplated. Leaving the pellet in
posterior chamber for a prolonged period might have
resulted in lead poisoning due to its absorption into the
systemic circulation.

In an experimental study a 4.5 mm (.177 Calibre) air
gun pellet fired using an air rifle in canines, produced a
wound of 55.5 mm depth when the air gun was fired
from a distance of 5 m from the subject (Putra er al.,
2017). In the present case, due to the smaller size of the
air gun pellet and possibly low power of projecting
system or the distance of shooter from the animal, the
pellet could not penetrate the cranium of the animal.

In contrast to human medicine, extensive reports of
ballistic wounds are lacking in veterinary medicine,
which could be due to lack of concern among the owners
or due to difficulty in diagnosis when compared to
human patients. To the authors’ knowledge this is the
first report describing the surgical retrieval of IOFB
secondary to ballistic wound in a wild Rhesus macaque.
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