The ocular complications of an
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Abstract

An envenomous shakebite is an important public health problem that can lead to irreversible loss of vision. Snake venom
neurotoxins mainly act on the peripheral nervous system at the neuromuscular junction, and result in the implication of the
cranial nerves. Consequently, mild neurological symptoms that relate to cephalic muscle paralysis, including exotropia,
ptosis, diplopia and ophthalmoplegia, can occur. This happens because the extraocular muscles are especially susceptible
to neurological muscular blockage. Other neurological complications of snake venom include accommodation paralysis,
optic neuritis, globe necrosis, keratomalacia, uveitis, and loss of vision due to cortical infarction. Haemostatic complications
may include subconjuctival haemorrhage, hyphema, and vitreous and retinal haemorrhages. Another rare complication of
a snakebite is ocular injury. Snakebite injuries are often accompanied by facial swelling, periorbital ecchymosis, massive
subconjuctival haemorrhage, severe corneal oedema and exophthalmos in the affected eye. Unfortunately, such injuries
result in permanent loss of vision, as early evisceration is deemed necessary to reduce the amount and effect of the venom
in the affected eye. With such a variety of ocular complications as a result of a venomous snakebite, it is important for
primary care physicians to have some basic knowledge of the management of these complications, as they may prove to be

vital where patients present with a snakebite and possible venom injection in the eye.
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Introduction

Asnakebite constitutes acommon acute medical emergency
and has several systemic and even ocular consequences.
According to Patil et al,’ the importance of this public health
problem has largely been ignored by medical science.
There are approximately 3 000 snake species worldwide,
of which fewer than 15% are classified as venomous.? The
incidence of snakebites is estimated to occur in 2.5 million
people annually worldwide, with 125 000 resulting in death.®
A poisonous shakebite is a serious public health problem in
Africa,* with an incidence rate of 100-400 bites per 100 000
people.’ The identification of the type of snakebite injury is
usually uncertain, especially in the 40% of patients who do
not see the offending snake, unless there are paired fang
marks or typical findings of envenomation syndrome.® Also,
snakebites lead to between 30 and 80 hospital admissions
per 100 000 people per year.”"® They are most common in
the summer months, from late afternoon to early evening,
and affect men and women equally. Unfortunately, snake
venoms are complex heterogeneous poisons and have
multiple effects on the central nervous system.! Venoms
are rich in protein and peptide toxins that have specificity
for a wide range of tissue receptors, making them clinically
challenging and scientifically fascinating, especially for
drug design."? The venom mass ratio is larger in children,
resulting in a higher mortality rate than occurs in adults.”81°
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Although ocular complications following venom exposure
are rare,*'" they do take place and need urgent medical
attention when they arise. Therefore, it is important for
primary care physicians to know about the incidence of
ocular complications as a result of a snakebite and to be
familiar with some discourse on the management of such
incidences.

Neurotoxic and haemostatic effects of
venom in the eye

Snakebites are a common medical emergency in tropical
and subtropical regions,! particularly in rural and farming
areas.'® At present, the literature is restricted to case reports
predominantly, which have contributed to formal protocols
on management." Venomous snakebites may result in
neurological or haemostatic dysfunction,” and as a result,
involvement of the eye has also previously been reported. '8
Snake venom neurotoxins act mainly on the peripheral
nervous system at the neuromuscular junction and can
affect the cranial nerves.2 Mild neurological symptoms
that relate to cephalic muscle paralysis include exotropia,?
ptosis, diplopia'®?' and ophthalmoplegia.?? This is because
the extraocular muscles are especially susceptible to
neurological muscular blockage because the ratio of nerve
fibres to eye muscle fibres (1:6 to 1:12) is high compared to
that seen in the case of the large proximal limb muscles.?
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As a result, even a small amount of neurotoxin can affect
the extraocular muscles.? Other neurological complications
include accommodation paralysis, optic neuritis, globe
necrosis, keratomalacia, uveitis'® and loss of vision due to
cortical infarction.?* Haemostatic complications may include
subconjuctival haemorrhage, hyphema, and vitreous
and retinal haemorrhage.?? With such a variety of ocular
complications, it is important for primary care physicians to
have some basic knowledge of the management of these
complications, as this knowledge may prove to be vital
should patients present with snakebites.

According to some reports on literature reviews, other forms
of ocular complications as a result of snakebite may include
macular infarction, ocular injury and loss of vision.

Macular infarction

A study by Singh et al’® reported on a case where a 17-year-
old was bitten by a snake and admitted to a local hospital in
an unconscious state. The patient regained consciousness
14 hours after the snakebite and six hours later reported
loss of vision in the left eye. Visual acuity was recorded as
20/20 in the right eye, while there was no light perception
in the left eye. An ophthalmological examination disclosed
unremarkable anterior segment and normal intraocular
pressures in both eyes. A relative afferent pupillary defect
was observed in the left eye. A fundus examination revealed
optic disc hyperaemia, splinter-shaped haemorrhages at
the posterior pole and a cherry-red spot at the centre of the
macula, which indicates nonperfusion of the retina.

Following systemic examination and laboratory investi-
gations, which revealed no deficit and mild anaemia
respectively, and therapy, the visual acuity remained, as well
as no light perception in the left eye. Optic disc pallor and
gross attenuation of the perifoveal vessels was noted. The
macula showed pigment clumping and atrophy. The most
likely cause of visual loss is ophthalmic artery occlusion,
with subsequent dislodging of the fibrin emboli into the
end arterioles at the posterior pole, or retinal necrosis and
macular infarction secondary to an aborted disseminated
intravascular coagulopathy process associated with
toxic optic neuropathy.’® This further shows that the
neurotoxic and haemostatic effects of venom may result
in serious complications and compromise the integrity of
the vasculature in the eye. This may subsequently lead to
irreversible loss of vision and consequently, blindness.

Ocular injury

Another rare complication of snake bite is ocular injury. A
case report by Chen et al® revealed that intraocular injection
of venom from a snakebite can occur. The case reported
that a 34-year-old man was bitten by a snake on the right
eye. It was reported that the patient had no light perception
in the eye four-and-a-half hours after the snakebite. Facial
swelling, periorbital ecchymosis, massive subconjuctival
haemorrhage, severe corneal oedema and exophthalmos
were noted in the affected eye.?® Unfortunately, this kind
of injury may result in permanent loss of vision as early

evisceration is deemed to be necessary to reduce the
amount and effects of venom in the eye. Also, it is believed
that necrosis and loss of vision cannot be prevented by
intraocular injection of antivenom.? This further indicates
that loss of vision is inevitable should a snakebite occur in
the eye area.

Loss of vision

In another case report by Kweon et al,’® a patient with
controlled aplastic anaemia developed loss of vision after
bilateral retinal and subretinal haemorrhages following
a snake bite. The patient presented with blurred vision in
both eyes and a best corrected visual acuity of 20/400 in
both eyes. The intraocular pressures were 19 mmHg (right
eye) and 18 mmHg (left eye). Anterior segment examination
of both eyes was unremarkable. The fundus examination
showed profound retinal and subretinal haemorrhages with
Roth spots, which also indicate nonperfusion of the retina.

Blood tests revealed a haemoglobin value of 4.9 g/dl, a
hematocrit of 15.2%, 2 000 platelets/ul and increased titres
of fibrin degradation products and D-dimer (previously 5.8
g/dl, hematocrit 17.7% and 10 000 platelets/ul before the
snakebite). After transfusion, the blood counts returned
to normal values of a haemoglobin of 8.1 g/dl, hematocrit
of 23.3% and 21 000 platelets/pl. After two months, the
best corrected visual acuity had improved to 20/100 in the
right eye and 20/60 in the left eye. However, a funduscopic
examination showed persistent retinal and subretinal
haemorrhage in both eyes.™

The observed complications in the above-described
patient occurred because of the complex nature of snake
venom, which is a mixture of proteins® that affect both the
haemostatic and neurologic systems, as explained earlier.2??
According to Kweon et al,' the general manifestations of a
snakebite depend on the specific toxins that constitute the
venom. Antihaemostatic snake venom factors can lead to
acute fibrinolysis, a severe reduction in platelet levels and
damage to the vascular endothelium.’ Snake venom also
causes the breakdown of permeability barriers, provoking
fluid extravasation and oedema. The peripheral neutrophil
count can increase up to 20 000 cells/ul or more in
severely envenomed patients. Initial haemoconcentration,
a consequence of plasma extravasation, is followed by
anaemia caused by bleeding, or more rarely, haemolysis.
However, it is important to note that the signs, symptoms
and magnitude of snake envenomation depend on multiple
factors, such as age, the presence of underlying disease
and the time interval between the bite and treatment.'
Therefore, it is possible that loss of vision after a snake bite
may be as result of a combination of these factors.

First aid considerations

As a defensive mechanism, the Mozambique spitting
cobra,?”® which is found mostly in the KwaZulu-Natal
province of South Africa,? spits very accurately up to a
distance of 2 m, aiming for the eyes of the victim.?” This
results in severe pain on contact. The eye should be irrigated
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First Aid
Immediate irrigation with water or other bland solution
(open and close the eyes under water)

[

Ophthalmologist/optometrist
A single application of local anaesthetic eye drops to
overcome thightly closed eyelids facilitates irrigation

[

Fluorescein staining

[

Slit lamp

[

Corneal erosions

|

| 1

Absent Present
[ [

* Antibiotic eye ointment * Antibiotic eye drops

* Eye pad ointment

* Resolution with 28-48 hours| | * Mydriatic
* Eye pad
¢ Daily slit lamp examination

until cured

Figure 1: Management of venom ophthalmia. Antivenom (dilute) not
indicated, topically or systemically. Steroids (topical or systemic) are
also contraindicated.

well to prevent the rare complication of blindness.?®%
However, there is no single good first aid measure for all
snakebites.® The measures attempt to denature the venom,
remove it, or retard its absorption. Venom on the skin should
be wiped or washed away. However, venom ophthalmia
may be complicated by corneal erosions which require
slit lamp examination, specific treatment and follow-up
by the practitioner.3 Therefore, it is important that, where
necessary, referrals to eye care practitioners are made as
soon as possible. First aid applications after eye exposure
to venom are shown in Figure 1.

Conclusion

Physical examination of the snake shortly after the bite,
especially where the offending snake has been captured, is
important to check if the venom glands are empty or not. This
will help the attending physician to decide whether or not
administration of antivenom is required. However, it should
be noted that such a decision cannot be straightforward,
especially when the victim requires medical attention
soon after the snakebite, before any signs of envenoming
are detectable. Although ocular complications following a
snakebite are relatively rare, as reported in the literature,
disturbances of the visual system do occur. Unfortunately,
when these disturbances transpire, they are usually very
serious, to the extent of causing irreversible loss of vision
and blindness. Therefore, it is important for primary care
physicians to be well conversant with the applicable first aid

The ocular complications of an envenomous snakebite

measures that can be employed when a patient presents
with eye exposure to snake venom. It is also important to
note that snakebites are medical emergencies. Therefore,
victims should always be referred to appropriate treatment
facilities, such as clinics and hospitals, as soon as possible.
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