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Systemic Toxicity of Topical Cyclopentolate Ophthalmic

Solution in a Child

Selen HURMUZLU KOZLER®

“Division of Pediatric Endocrinology, Kocaeli University Faculty of Medicine, Kocaeli, Tiirkiye

ABSTRACT Cyclopentolate hydrochloride (CH) is a topical agent used in ophthalmological examinations for mydriasis whose both ocular and
systemic side effects can occur after administration. In children, the risk of intoxication increases depending on many risk factors such as smaller
body mass index or being severely ill. After the administration of CH ophthalmic solution in the ophthalmology outpatient clinic, an 8-year-old
patient with complaints of speaking difficulties and flushing was admitted to the pediatric emergency department. Tachycardia, bilateral mydri-
asis, and dysarthria were detected and she was diagnosed with the anticholinergic syndrome. Neurological findings improved after 3 hours and
mydriasis after 30 hours. It should be taken into consideration that systemic effects may occur as a result of cyclopentolate topical drug applica-

tion, especially in children, even at an appropriate dose.
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Cyclopentolate hydrochloride (CH) is a cyclo-
plegic and mydriatic agent frequently used in chil-
dren’s ophthalmologic examinations. The mydriatic
and cycloplegic effects of cyclopentolate appear
within 30-60 minutes after administration and may
last up to 24 hours.! Although CH eye solutions are
absorbed through the conjunctiva and nasolacrimal
ducts and cause local effects, sometimes adverse sys-
temic symptoms may also be seen.’

Several reports presented systemic toxicity fol-
lowing topical application of cyclopentolate oph-
thalmic solution.* Anticholinergic intoxication
symptoms such as flushing, tachycardia, nutritional
intolerance, dizziness, and behavioral changes occur
in patients.®

Here, a pediatric case is reported with central an-
ticholinergic syndrome after application of CH oph-
thalmic solution.

I CASE REPORT

An 8-year-old girl, who underwent refraction exam-
ination in her previous controls, applied to the oph-
thalmology clinic. She was administered CH (1%)
ophthalmic solution, 2 drops in each eye. After 15
minutes, flushing started on her face and she stated
that she felt uncomfortable. Half an hour later, she
did not recognize her father and complained of seeing
some objects that were not there. Her speech was in-
appropriate and irrelevant. Also her skin, especially
her cheeks were extremely red, hot, and dry. She was
admitted to the emergency department by her father.
Her pulse rate was 120/minute fever: 37.8 °C blood
pressure: 95/65 mmHg. Her pupils were dilated and
light reflexes could not be obtained while she had
flushing in her face. On systemic physical examina-
tion, respiratory, cardiovascular, and gastrointestinal
findings were normal. No urticaria or rash was de-
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tected on skin examination. She was speaking irrele-
vantly and had dysarthria but no additional neuro-
logical finding was observed. She was diagnosed
with anticholinergic syndrome and admitted to the
pediatric clinic for monitoring. Laboratory analyses
were normal. She was started on intravenous fluids
and oxygenated using a face mask. At the 3™ hour of
admission, her speech and behavioral functions re-
turned to normal. Her pupils were dilated for 30
hours. She was discharged within 48 hours of admis-
sion while having a normal physical examination. A
written informed consent form for publication of the
patient’s clinical details was obtained from the father
of the patient.

I DISCUSSION

Due to its cycloplegic effect, CH ophthalmic solu-
tion is commonly preferred in pediatric patients for
refraction testing. For ophthalmic examination in
patients aged between 3.5 and 20 years, 1% cy-
clopentolate concentration not only provides suffi-
cient mydriasis but also has fewer side effects
compared to high concentrations.” In a case with an
acute psychotic reaction that occurred with 1% CH
solution application, researchers conducted a chemi-
cal analysis and revealed that the CH concentration
administered was 1.31%, not %1.® Therefore, even if
the appropriate concentration of CH ophthalmic so-
lution is administered, systemic side effects may
occur. Cyclopentolate is absorbed through the con-
junctiva and nasal mucosa and may cause local side
effects such as increased intraocular pressure,
lacrimal duct obstruction, and corneal damage.® Al-
though it is not common, systemic side effects may
be presented with anticholinergic toxicity symptoms,
including skin dryness, flushing, fever, tachycardia,
irritability, ataxia, hallucinations, and convulsions.?
These anticholinergic effects are the result of block-
ade of acetylcholine receptors in postganglionic neu-
rons.” Given the smaller body mass in children, the
risk of toxicity is higher and increases in children
who are severely ill, premature or with Down syn-
drome.® Anticholinergic toxicity causes stimulation
of the medulla and central nerve system. Usually
symptoms such as ataxia, dysarthria, disorientation,
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hallucination, euphoria, causeless laughter, agitation,
increased motor activity, confusion and delirium are
seen at the 1% half-hour of application and continue
from 4 to 6 hours without causing permanent dam-
age.® Allergic reactions such as urticarial rash, nausea

and wheezing may occur.'”

Applying the lowest effective dose and concen-
tration of CH ophthalmic solution for the examina-
tion and massaging the punctum after this can reduce
the risk of side effects.!' In addition, selecting a less
toxic ophthalmic solution to achieve mydriasis in
children may prevent systemic side effects. Tropi-
camide 0.5% ophthalmic solutions, which provide
adequate mydriasis in children and cause less toxic-
ity and side effects, might be preferred for ophthalmic
examination.'? Generally, the anticholinergic symp-
toms resolve spontaneously but in severe cases,
physostigmine, a cholinesterase inhibitor, is re-
quired.*

In conclusion, although it is considered that the
effects of topical drug application are local, it should
not be forgotten that ophthalmic solutions may have
multisystemic effects by joining the systemic circu-
lation, especially in children.
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