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Suspected Central Anticholinergic Syndrome Related to Cycloplegic

Eye Drop in a Premature Baby
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ABSTRACT

The therapeutic approach for the central anticholinergic syndrome after application of cycloplegic eye drops in a premature infant patient who was
scheduled for laser photocoagulation under general anesthesia is reviewed in the light of the relevant literature.
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Introduction

Cholinergic activity is associated with sleep-wakefulness,
memory, awareness, orientation and analgesia in the central
nervous system (CNS) and myosis and maintenance of tear
secretion in the eyes.

Synthetic belladonna alcoloids are used to obtain my-
driasis and cycloplegia in eye surgery. When cycloplegic eye
drops are applied at over the recommended doses or anti-
cholinergics are administered systemically, CNS effects can
be seen (1, 2).

The central anticholinergic syndrome (CAS) which was first
described in 1966 by Longo, comprises of the findings of rest-
lessness, agitation, hallucination, disorientation convulsions,
stupor or respiratory failure, and coma (3).

CAS is frequently seen after atropine and scopolamine im-
plementation. However, opiates, benzodiazepines phenothi-
azines, butyrophenon, antihistamines, ketamine, cimetidine,
etomidate, propofol, nitrous oxide and volatile anesthetics
have also been reported be causes of CAS. Frequencies of
CAS between 1-11.2% have been reported after general an-
esthesia. CAS is well-defined in elderly adults but it has only
been reported rarely in children (4-9), and only a single case
in infants (5).

In this case report we aimed to present an infant who de-
veloped CAS after an over dose of cycloplegic drops, and to
discuss this in the light of the literature.

Case Report

A female patient with the diagnosis of retinopathy of pre-
maturity (ROP) was scheduled for bilateral laser photocoagu-

lation under general anesthesia. She was 3 months old (cor-
rected age) and weighed 4650 g.

The baby was diagnosesd as broncho-pulmonary dys-
plasia, hypo-thyroidism, ovarian hyper-stimulation, gastro-
esophageal reflux and was hospitalsied in the newborn de-
partment. Vital signs were stable, and routine blood tests
were within the normal clinical range at the preoperative visit.

After a 4 hour fasting period, she was brought to the op-
erating table in the incubator, but she was agitated and had
seizures and restlessness. At physical examination her pupils
were mydriatic, her skin was dry, hot and reddish. Breath
sounds were symmetrically rough. Extra rales or rhonchii were
not heard. Electrocardiography (ECG), heart rate [(HR): 225/
regular)], oxygen saturation [(SpO,): 89%] were monitored.
Rectal body temperature (40.2°C) was measured. The cyclo-
plegic agent used and its doses in the unpremedicated baby
were questioned. Although administration of 3 drops of 0.5%
cycloplegic eye drops (1% Sikloplejin®) within a 30 minute in-
terval was ordered, 0.5% cyclopentolate hydrochloride were
accidentally dropped 5 times.

Physostigmine was not given to the patient who was di-
agnosed with central anticholinergic syndrome because the
drug was not available in Turkey. The operation was post-
poned and the baby monitored under close observation. Rec-
tal temperature was increased to 40.5°C. 35 mg Paracetamol
(Perfalgan® 10 mg/100 mL, Bristol Myers Squibb) was given
intravenously. A cold pack was applied externally. Approxi-
mately 4 hour later, all symptoms had disappeared, and body
temperature was decreased to 36.8°C. The operation was
planned one day later.

Cycloplegic drops (0.5%) were instilled into her eyes three
times during the operation morning. Isodex (29 mL/h 1/3
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izodeks®) infusion was continued intravenously. Anesthesia
induction was achieved with 8% sevoflurane inhalation, and
maintained by 2% sevoflurane in a 40/60 O,/air mixture after
orotracheal intubation. EtCO, pressure was controlled within
a 30-32 mmHg ranges. At the end of the operation, the endo-
tracheal tube was removed. The patient’s abdomen was then
ausculated in each quadrant. Gastric distention was resolved
by nasogastric tube placement. The patient was closely ob-
served in an incubator in the recovery room during a one hour
period. Heart rate (140 beat/min, SpO, 98%) was recorded.
The patient was transferred to the ward and discharged after
a one night hospitalization period.

Discussion

Cholinergic activity affects sleep-wakefulness, memory,
awareness, orientation and analgesia. Acetylcholine (Ach) and
Ach receptors are widely distributed in the brain to maintain
cholinergic activity. Total or relative decrease in cholinergic ac-
tivity in the CNS is defined as the CAS. Excitation or depres-
sion symptoms can be seen due to CNS effects of the Ach and
are associated with the CAS findings. These include seizures,
excitation, hallucinations, disorientation, hyperpyrexia, hyper-
algesia, ataxia, mental deficiency, sedation and coma (2-10). In
the presented case, restlessness, jerky limb movements, skin
rash, dryness, fever, tachycardia were present.

Cyclopentolate HCI has been used to produce mydriasis
in ophthalmology for a long time (1). Cyclopentolates like at-
ropine have antimuscarinic effects, and have a tertiary amine
structure. Cyclopentolate eye drops may mix with the system-
ic circulation via absorbtion from the eye mucosa and nasolac-
rimal duct (1, 6, 7). Acute psychosis is one of the CAS signs
and can be seen after topical anticholinergic application in
low weight children. Toxicity increases in relation to the drug
dose/body weight ratio. Symptoms of the CAS might appear
20-30 minutes after eye drop instillation, and continue for 4-8
hours, occasionally recovering uneventfully (6, 7). In this case
report, clinical signs appeared 30 minutes after the drop instil-
lation to the eye, and symptoms disappeared in 5 hours. This
effect may be explained by the absorption of cyclopentolate
by brain tissue via the capillary system, deep cerebral veins
and sinus cavernous.

Clinical signs of the CAS might be similar to those of meta-
bolic endocrine disorders such as hyperthermia, hypothermia,
acid-base disturbances, hypothyroidism, hyper-hypoglycemia,
hyperpyrexia or cerebral ischemia, intracranial mass cerebral
edema, trauma, acute psychosis, and epilepsy. For this reason,
diagnoses should be checked before starting the treatment of
CAS (8). In this case report, bronchopulmonary infection, sep-
sis and hypothyroidism were kept in mind for the differential
diagnosis. However patients with a medical history and labo-
ratory signs are not compatible with the disease. Furthermore,
overuse of cycloplegic eye drops was revealed, and CAS treat-
ment was planned. Symptomatic treatment was achieved by
external cooling and intravenous paracetamol infusion.

If the patient had the diagnosis of CAS, physostigmine,
neostigmine or edrophonium might be given for treatment.
As their structures are quarternary amines, they cannot cross

the blood brain barrier, and neostigmine, physostigmine, and
edrophonium are used to treat peripheral effects of atropine,
scopolamine and other anticholinergic drug overdoses. Phy-
sostigmine, because it is a tertiary amine (and thus does not
bind to hydrogen) it can cross the blood-brain barrier, and is
used to treat the central effects of anticholinergic drug over-
doses. Physostigmine increases Ach as a competitive inhibitor
of the Ach esterase. lts effects emerge in five minutes. Rec-
ommended doses of physostigmine are 0.02 mg/kg in a 1-2
minute period and the dose is repeated every 5 minutes until
completion of the total 2 mg dose in children and young pa-
tients. If the desired effects are not obtained, this drug regime
might be repeated 20 minutes after the last dose. The primary
dose is 2 mg and the second dose 1 to 2 mg in young chil-
dren. In insufficiency of the drug, this dose regime might be
repeated 20 minutes later (9). In this case report we did not
use physostigmine because it is not available in Turkey.

Agitation and restlessness might be treated with seda-
tive agents such as midazolam. However, midazolam can have
harmful effects in patients with respiratory failure. In our case,
we did not use midazolam.

Conclusion

Due to cycloplegic eye drop CAS may occur in babies.
Doses of the cycloplegic in eye drop must be determined
keeping in mind the systemic effects.
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