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Background: The children having high case fatality and working children (10-14 years) actually
belong to the high-risk group of snakebite cases. There is a significant lack of knowledge of the
clinical-epidemic profile of snakebite cases in the pediatric age group. Objectives: To determine the
ocular manifestations as well as the magnitude of long-standing visual impairment following snake
bite among the pediatric population. Methods: A prospective observational cross-sectional study
was conducted on all the venomous snake bite patients admitted in the pediatric ward of our
institution. Bed side ophthalmological evaluation initially by recording visual acuity, ocular position,
extraocular movements and anterior segment evaluation were done. Response to treatment and the
residual ocular morbidity were also recorded. The collected data were analysed using appropriate
statistical methods. Results: A total of 124 patients were presented to the pediatric department and
included in the study. It was observed that males (75.81%) are a more common victim of snakebite
whereas lower limb (89.50%) being the common site of snake bite. Total no of patients: 15
(12.09%) patients had ocular manifestations, dimness of vision is the most common symptom of
neurotoxic snake bite followed by ptosis, external ophthalmoplegia, diplopia, optic neuritis, and
significant persisting visual impairment. Conclusion: Early treatment and close monitoring will help
to reduce ocular morbidity. Health education to increase awareness about the hazards of snakebite,
early hospital referral, and effective treatment will reduce the global burden of human suffering
inflicted by this neglected tropical disease.
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Introduction
Observing the importance of snakebite in human
health, WHO has included snake bite in the list of
“Neglected Tropical Diseases” [1]. According to
recent WHO statistics in India alone, as many as 2.8
million people are bitten by snakes, and 46,900
people die from snakebite every year [2]. Due to
the practices of traditional remedies in rural India
data seems to be underestimated [3]. Having high
rate of prevalence, Rural West Bengal in India
showed an average annual mortality rate of 16 per
100,000 population [4]. The venomous snakes most
often encountered in India are the Indian spectacled
cobra (Najanaja), common krait (B. caeruleus),
Russell's viper (Daboia russelli) and the Saw scaled
viper (Echiscarinatus). Though ocular complications
following snake bite are usually rare, still some of
them are reported in the literature as
ophthalmoplegia, uveitis, glaucoma, central retinal
artery occlusion, macular infarction, optic neuritis,
vitreous hemorrhage, penetrating eye injury, globe
necrosis, cortical infarction and endogenous
endophthalmitis [5-11]. Most of the literature state
about the ocular complications of snakebite
envenomation among adults. But the under 5
children having high case fatality and working
children (10-14 years) actually belong to the high-
risk group of snakebite cases [2]. There is a
significant lack of knowledge of the clinical-epidemic
profile of snakebite cases in the pediatric age group.
With this background, this hospital-based cross-
sectional study among pediatric patients was
undertaken to evaluate the demographic and clinical
profile of venomous snake bite-related ocular
manifestations.

Materials and Methods
This was a prospective observational cross-sectional
study conducted on all the venomous snake bite
patients admitted in the pediatric ward of Burdwan
Medical College and Hospital, a tertiary care center
with rural set up in the last 1 year (May 2018 to
April 2019). After taking approval of the
Institutional Ethics Committee, the study was
initiated. All snakebite patients admitted in the
Dept. of Paediatrics, of this hospital, were examined
and only cases of envenomation with ocular
manifestations were included in the present study.
The venomous bite was defined by the presence of
signs and symptoms of local and/or systemic
toxicity.

Local toxicity was defined by the presence of a local
reaction in the form of swelling, bleeding from fang
marks, cellulitis, or necrosis. Clinical features such
as bleeding from mucocutaneous sites, systemic
bleeding, intravascular hemolysis including
disseminated intravascular coagulation (DIC), or a
deranged laboratory coagulation profile which
includes 20 minutes whole blood coagulation time,
bleeding time, clotting time, APTT (Activated partial
thromboplastin time) anytime during hospital stay
indicated a vasculogenic bite. The neurotoxic bite
was considered in case of paresthesias, taste and
smell abnormalities, ptosis, cranial nerve palsy,
general flaccidity, or even respiratory paralysis.
Polyvalent anti-snake venom (ASV) and other
supportive therapy were instituted as per hospital
protocol.

Bedside ophthalmological evaluation was done
initially by recording visual acuity, ocular position,
extraocular movements, and anterior segment
evaluation were done. The fundus examination was
done after dilating with tropicamide eye drops 0.8%
when possible.

Later when the patient became ambulatory detailed
evaluation was done in the ophthalmology
outpatient department. Response to treatment and
the residual ocular morbidity was also recorded.

A detailed proforma was prepared for the purpose of
recording the following data as observations from
the present study. Socio-demographic profiles of the
snakebite victims, the pattern of snakebites, time
and place of occurrence of the snakebite, trends of
snakebite, site, and human activity at the time of
the bite, details of the circumstances leading to the
event; and post-bite factors including the outcomes
and other relevant epidemiological data, etc. The
ocular morbidity profile, as well as laboratory
profile, included blood profile and other important
information was obtained from the records. The
collected data were analyzed using appropriate
statistical methods.

Results
A total of 124 patients were presented to the
pediatric department and included in the study. As
Table 1 shows the demographic profile of study
participants, it can be observed that males (75.81
%) were a more common victim of snakebite
whereas lower limb (89.50 %) being the common
site of snake bite.
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Table-1: Demographic profile of patients of
this study: n=124.

Sex Male 94 (75.81%)

Female 30 (24.19 %)

Religion Hindu 45 (36.29 %)

Muslim 64 (51.61 %)

Others 15 (12.1 %)

Education/literacy Literate 119 (95.97 %)

Illiterate 05 (04.03 %)

Site of bite Lower limb 111 (89.50 %)

Upper limb 13 ( 10.50 %)

Mean age of study patients: 7.52±2.83years.

74 patients presented within 6 hours, 37 presented
within 6-12 hours, 10 presented within 12-24 hours
and 3 presented > 24 hours. Neurotoxic bites: 40
patients (32.25 %), Vasculotoxic bites: 84 patients
(67.74 %).

Fig-1: Mean time between snakebite and AVS
loading.

Ocular manifestations: Out of 124 pediatric snake
bite cases only 15 (12.09 %) patients had ocular
manifestations. As from Table 2, it can be observed
dimness of vision being the most common symptom
of neurotoxic snake bite followed by ptosis, external
ophthalmoplegia, diplopia, optic neuritis, and
significant persisting visual impairment.

Table-2: Ocular manifestations of neurotoxic
snake bite 4 patients (26.67% of all patients
that had ocular manifestations. N= 4) (here
data are not mutually exclusive).

Ocular manifestations No. of patients

Dimness of vision 4

Ptosis 4

External ophthalmoplegia 3

Diplopia 2

Optic neuritis 1

Significant persisting visual impairment 1

From Table 3 it can be observed that the ocular
manifestations of vasculotoxic snake bite. Sub
conjunctival hemorrhage(90.90%) being the
commonest followed by retinal hemorrhage,
vitreous hemorrhage, lid edema, hyphema, anterior
uveitis, and significant persisting visual impairment.

Table-3: Ocular manifestations of vasculotoxic
snake bite, 11 patients (73.33 % of all
patients that had ocular manifestations, N=
11) (here data are not mutually exclusive).

Ocular manifestations No. of patients

Subconjunctival hemorrhage 10 (90.90 %)

Retinal hemorrhage 6

Vitreous hemorrhage 3

Lid edema 5

Hyphema 2

Anterior uveitis 2

Significant persisting visual impairment 2

Discussion
The present study highlights the burden of ocular
manifestations of snakebite and its long-standing
visual impairment in the pediatric population. Most
of the literature state about the ocular complications
of snakebite envenomation among adults. There is a
significant lack of knowledge of the clinical-epidemic
profile of snakebite cases in the pediatric age group.
Out of 124 cases of snakebite that were admitted in
the hospital during the study period, 15 cases
(12.09 %) had ocular manifestations and were
analyzed.

Snake venom is a complex mixture of several
enzymes and proteins, toxic polypeptides, and
inorganic components. it contains numerous toxins,
and their combined action has a more potent effect
than that of their individual effects. In general,
venoms are described as either neurotoxic or
hematotoxicity [12]. Cobra and krait are neurotoxic,
whereas Viperidae species show characteristic
vasculotoxic and haematotoxic features. Patil VC et
al reported that 85.43% cases in their series were
vasculotoxic and 14.56% were neurotoxic [13].
Males were more commonly affected than females.
Brunda G et al reported 76% cases of snakebite to
be males [2]. It was also observed that a male
preponderance and higher incidence of vasculotoxic
bites in our series.

Ocular manifestations were more common in
vasculotoxic snake bite in the present study. The
commonest finding is subconjunctival hemorrhage
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( 90.90 %) which contradicts the findings of Das et
al [14] were retinal and vitreous hemorrhage were
noted to be the commonest. Vasculotoxic snake
venom has several biologically active procoagulant
enzymes that lead to rapid activation of factors V, X
amongst other steps in the clotting cascade. This
leads to the formation of fibrin cross-links, which
are promptly lysed by the fibrinolytic system [15].
Eventually, this leads to disseminated Intravascular
coagulation and coagulopathy that can cause sub-
conjunctival and intraocular hemorrhage.
Interestingly 2 cases of anterior uveitis following
snakebite have been reported which also
corroborates the findings of Das et al [14]. One case
was acute, noted at presentation and the other case
manifested 7 days post-admission to hospital. The
cause of uveitis is unclear. This can be explained by
the observations of different authors like Buttes GP
et al and Kumar PK et al [16,17] reporting anterior
uveitis may be due to the direct toxic effect of the
snake venom. Here late-onset uveitis following a
venomous bite is probably due to serum sickness-
like response to horse ASV serum which is also
explained by S Nayak et al [18].

In the present study, common ocular manifestations
of neurotoxic snake bites were ptosis followed by
external ophthalmoplegia, diplopia, and optic
neuritis, in order of decreasing incidence.
Seneviratne U et al [19] in their study of 56 patients
with neurological manifestations of snakebite,
reported that ptosis and ophthalmoplegia were the
commonest neurological manifestations. Singh J et
al [20] in an analysis of 33 venomous snake bites in
a military operational area of north India reported
21 patients to be neurotoxic in nature. Ptosis,
diplopia and blurred vision were common finding
Neuromuscular paralysis occurs as a result of the
blockade of neuromuscular transmission.

The neurotoxins have phospholipase A2 activity and
hydrolyze phosphoglycerides thereby producing
neuromuscular blockade by inhibiting the release of
acetylcholine from the presynaptic membrane
[21,22]. The extraocular muscles are especially
susceptible to neuromuscular blockage because the
ratio of nerve fibers to extra-ocular muscle fibers
(1:6 to 1:12) is high compared to that seen in the
large proximal limb muscles (1:2000) [23].
Therefore, a small amount of neurotoxin is capable
of producing an increased effect on the extraocular
and levator muscles. This explains the present study
finding of ptosis and ophthalmoplegia to be the
commonest features of neurotoxic envenomation.

Out of 15 cases that had ocular manifestations in
the present study only 3 cases suffered significant
visual impairment at the end of six months follow
up. One patient had a persistent uniocular vitreous
hemorrhage, the second patient had bilateral late-
onset severe uveitis along with vitreous
hemorrhage, and the third patient suffered from
optic neuritis sequelae along with hemorrhage on
the macula. The first patient refused any
intervention in his eye.

Limitations of the study

As no study is without limitations so this also true
for the present study. In developing countries like
ours, snakebite victims may preferentially attend
traditional healers and may not seek treatment at
hospital thus the true burden of disease is not
reflected here. Besides, the study duration is short,
and the follow up was only for six months.

Conclusion
This study highlights the spectrum of ocular
manifestations in venomous snake bites in a
pediatric population. There is an urgent need to
develop health intervention strategies specially for
children to achieve more rapid access to antivenom
in health facilities.

What does the study add to the
existing knowledge?
Early treatment and close monitoring will help to
reduce ocular morbidity. Health education to
increase awareness about the hazards of snakebite,
early hospital referral, and effective treatment will
reduce the global burden of human suffering
inflicted by this neglected tropical disease.
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