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Introduction

Organophosphate is a common name for phosphoric
acid esters. Organophosphate compounds are produced
and used in two forms: insecticides and war chemical
agents (e.g., sarin nerve agent). These toxins act on
neurons and disrupt cholinesterase activity at synapses
(lack of degradation of acetylcholine in parasympathetic
terminals).!

In exposure to high doses of organophosphate as in the
gases used in the chemical warfare, victims suffer from
shortness of breath, diarrhea, nausea, abdominal pain,
increased salivation, tearing, and sweating.”

However, in contact with much lower doses of
organophosphate derivatives, like diluted pesticides or
insect repellents, the symptoms resemble asthma attacks
in susceptible people and in local contact, that part of the
body becomes inflamed, red and irritated. In long term
exposure, organophosphates can cause anxiety, depression
and peripheral neuropathy.’

Accommodation in the eyeis an increase in the refractive
power of the crystalline lens that makes it easier to see
close objects. To do this, the ciliary muscle of the eye is
stimulated by the short ciliary nerves (of parasympathetic
origin of the oculomotor nerve), and its contraction
causes the relaxation of zonular fibers on peripheral sides

The patient is a 23-year-old Caucasian male farmer who, after topical eye contact with an
insecticide, developed accommodative spasm and blurred vision in one eye. He was treated
with frequent doses of 2% homatropine drop and recovered within a week.

of the crystalline lens and its subsequent deformation to
become thicker and thus creating more refractive power.*

Accommodative spasm (also known as ciliary spasm)
is a continuous contraction of the ciliary muscle and
an increase in the refractive power of the lens crystal,
resulting in a change in the refractive state of the eye
towards myopia. This condition can be resulted due
to intraocular inflammation, diseases of the central
nervous system like MS, head trauma, and drugs with
cholinergic or psychogenic effects. The condition is often
accompanied by blurred vision, ocular refraction change
towards myopia, and pain.’

Case Presentation

The patient is a 23-year-old Caucasian male farmer whose
left eye was accidentally contacted with an insecticide
while spraying trees. After two hours, he had developed
pain and blurred vision and had been referred to an
ophthalmological emergency clinic. The patient was
generally well and had no symptoms of shortness of breath
or systemic symptoms.

Irrigation of the ocular surface with sterile solution and
cleaning was done. Vision of the right eye was 20/20 and
examination with a slit lamp did not show any abnormal
tindings. Examination of the left eye revealed miosis and
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some redness and mucous secretions indicating mild
irritation of the ocular surface, but examining both eyes
no relative afferent pupillary defect (RAPD) was observed.
The patient also had no defects in the epithelium of the
ocular surface or other signs of eye burn (Figure 1). The
visual acuity of the left eye was 20/100, which had a
refraction of -5 in retinoscopy, and by applying refraction,
the vision improved to 20/25.

The patient was treated with repeated doses of 2%
homatropine drop, lubricant, artificial tears and a low
dose of topical corticosteroid drops. At the first follow-
up examination, three days later, redness and eye pain
had been disappeared and refraction was -1, uncorrected
visual acuity was 20/30 which was improved with applying
refraction to 20/20. At the second follow-up examination,
seven days later, all symptoms had been resolved and the
patient had uncorrected visual acuity of 20/20.

Discussion

Ocular symptoms caused by insecticides generally include
irritative symptoms and cholinergic symptoms including
miosis, tearing, and accommodation problems.® Affecting
the nerves and the central nervous system, they can also
cause abnormal eye movements, diplopia, nystagmus and
balance disorders.””

In farmers with chronic exposure to pesticides
retinopathy has been reported.'® Optic neuropathy, vertical
pursuit deficit and myopia have also been observed as the
adverse effects of chronic exposure to such pesticides.'
Also, in Japan high exposure to organophosphates is
linked to advanced visual disease syndrome described as
Saku disease, an optico-autonomic peripheral neuropathy
which affects nerves of ocular region resulting in pupillary
dysfunction, ocular movement problems and optic nerve

Figure 1. Miosis, fine injection of the conjunctiva and increase in tear after
topical exposure of the eye with insecticide.

malfunction ."?

Ciliary spasm is a part of broad spectrum of
complications of warfare agents like sarin which are
organophosphates having significant cholinergic effect.®
However, the victims experience many other critical life-
threatening problems including respiratory failure that
accommodative spasm would not be one of their major
problems at the early phase of the exposure. At the low
doses of poisoning with organophosphates, irritating
symptoms and eye discomfort are usually predominant.
Ciliary spasm in these patients has two major differences
from previous cases in the medical literature. First, it
was caused by a diluted insecticide rather than strong
chemical warfare agents; second, it was patient’s chief
complaint without systemic problems nor severe chemical
conjunctivitis.

Conclusion
This case suggests that accommodative spasm may be the
main manifestation of topical eye contact with insecticides.
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