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Abstract: A 5-year-old boy reports to the hospital for follow-up with a history of corneal injury. He was advised to
get a dilated eye examination with 1% cyclopentolate hydrochloride eye drops instillation. After 15 minutes of the
procedure, the mother noticed abnormal behaviour in the child. Upon admission to the emergency department
with restlessness, carphologia, mouth opening, talking to himself and unresponsive to mother’s commands, his
pupils were dilated 6-8mm with no reflex, heart rate was 100 beats/min, respiratory rate was 24 cycles/min. No
convulsions, loss of consciousness, altered gait, fever. Serum glucose level and blood count were normal and no
sensory deficits or cerebellar signs. Patient was referred to psychiatry department followed where he was
identified with toxicity symptoms like delirium, hallucination, agitation, tachycardia, altered memory, pupils non-
reactive to light. Since delirium symptoms gradually decreased, brain CT was not performed. The child was
managed with intravenous fluid. Recovery was spontaneous within 8 hours. The pupils remained dilated for three
days. He was discharged after 1 day.
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1. INTRODUCTION

Intraocular drugs in Paediatric ophthalmology serve as both diagnostic and treatment medication. In Situations requiring
cycloplegia / mydriasis, physicians resort to cyclopentolate hydrochloride ophthalmic solution. These eye drops are used
for fundus examination before the refraction test and for inflammatory diseases of the eye. The two intended ocular
pharmacological actions of cyclopentolate are mydriasis and cycloplegia which occur within 30-60 mins of topical
application and can last up to 24 hours." > The amount of cyclopentolate absorbed systemically varies greatly between the
patients causing side effects, particularly in children.* Mydriasis occurs when this drug blocks the response to the
cholinergic innervation of the iris sphincter muscle whereas preventing stimulation of ciliary muscle causes cycloplegia.
Here we report the development of toxicity with psychiatric manifestations in a paediatric patient following instillation of
cyclopentolate eye drops.

2. CASE REPORT
Case Presentation

A 5-year-old boy presented with inadvertent behaviour and irrelevant talking with a history of corneal injury, for which he
underwent PC IOL implantation surgery (Posterior Chamber Intraocular Lens) a month ago, reports to the hospital for
follow-up. He was advised to get a dilated eye examination with 1% cyclopentolate hydrochloride eye drops instillation.
After 15 minutes of the procedure, the mother noticed abnormal behaviour in the child. Upon admission to the emergency
department with restlessness, carphologia, mouth opening, talking to himself and unresponsive to mother’s commands,
his pupils were dilated 6-8 mm with no reflex, heart rate was 100 beats/min, respiratory rate was 24 cycles/min. No
convulsions, loss of consciousness, altered gait, fever. Serum glucose level, blood count, biochemical markers and blood
gas analyses were normal with no sensory deficits or abnormal cerebellar signs. He had normal birth and developmental
history with immunization on time.

Investigation

Patient was referred to psychiatry department followed by which he was identified with toxicity symptoms like delirium,
hallucination, agitation, tachycardia, altered memory, pupils non-reactive to light according to subjective, objective
evidence and literature evidence. Since delirium symptoms gradually decreased, brain CT was not performed.
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Differential diagnosis

All the clinical effects present in this case occurred following administration of toxic dose of Cyclopentolate
Hydrochloride. Presence of toxicity symptoms, absence of fever, convulsions, headache, gradual recovery and presence of
similar cases in literature helped the physician in diagnosing the patient with Cyclopentolate induced psychosis.

Management

The child was managed with intravenous fluids. Antidote was not required.

Outcome/Follow-up

Recovery was spontaneous within 8 hours. The pupils remained dilated for three days. He was discharged after 1 day.
3. DISCUSSION

Since cyclopentolate has shorter duration of action when compared to atropine or scopolamine , it is used more often in
paediatric ophthalmology.* The side effect incidence rate of Atropine is 7 times higher than the incidence rate of
cyclopentolate.® Cyclopentolates side effects profile has two types: systemic (hallucination, disorientation, hypertension,
altered speech, tachycardia and agitation) and ocular (cloudy vision, increased intraocular pressure, corneal damage).®®
Many cases of acute psychosis in paediatrics has been reported. Specific antidote is physostigmine, which can be used in
severely agitated patients who are not responding to other therapies.

Cyclopentolate rapidly appeared in blood following ocular application. Rapid Systemic absorption occurs via the
transconjunctival route. Drug entering the nasolacrimal system following absorption may be swallowed and absorbed
through stomach.> A recent prospective randomized controlled study reported that 1%cyclopentolate solution was
adequate in patients aged 3.5-20 years, and the frequency of side effects was lower.** The surface area of the human
conjunctiva is 17 times that of the cornea, which enhances ocular penetration and systemic absorption.*? There is intra-
subject variability with relation to absorption. In one study, at 5 min the cyclopentolate concentrations varied from
undetectably low to 4.2 ng/ml (median, 2. 1 ng/ml).?

On the other hand, in a case wherein acute psychotic reaction developed despite the application of 1% solution,
researchers performed a chemical analysis and found that the concentration of cyclopentolate that was given was 1.31%,
not 1%.%? Systemic adverse effects may also develop in patients having no co-existing disease and who are given
appropriate concentration or dose of the drug.®*** In a study that was conducted in old times when 2% solutions of
cyclopentolate were used, systemic adverse effects were observed in 10 (15.1%) of 66 adult patients. Therefore, the use of
2% solution was restricted.** In mild to moderate toxicity, benzodiazepines may be used to used to control CNS symptoms
due to effect of anticholinergics.™

4. CONCLUSION

This case highlights the importance to proceed cautiously while administering ophthalmic solutions in paediatrics.
Physicians can reduce rapid systemic absorption and toxicity by:

1. instilling low concentration of the drug (0.5%).

not exceeding recommended number of drops (instil one drop of 0.5% or 1% in eye. If necessary instil one more drop
after five minutes.)

2. occluding the lacrimal passage following instillation
3. blotting away excess drops
4. using micro drops (drops with volume of 5.6 L)
Pharmacists must be familiar with the neuropsychiatric side effects of many common prescription medications so that
they can educate physicians about this possible event and develop strategies to minimize risk.
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