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Adie’s pupil, or tonic pupil, is characterized
by unilateral or bilateral pupil dilation, reduced
or absent light reflexes, and abnormal adjustment
reflex. It affects around 2 per 1,000 individuals,
predominantly females, with an average
onset at 32 vyears.™? The asymmetry in Adie’s
pupil stems from the ciliary body's greater
parasympathetic innervation compared to the
pupillary sphincter. A tonic response occurs
when the near reflex is activated, leading to an
abnormal, prolonged pupillary reaction that mimics
accommodation. Reinnervation and postsynaptic
receptor upregulation after ciliary ganglion
damage cause denervation hypersensitivity, with
exaggerated cholinergic responses. Diagnosis
involves observing tonic constriction after
pilocarpine instillation. Often idiopathic, Adie’s
pupil may be linked to viral infections, immune
disorders, paraneoplastic syndromes, and trauma.
Viral infections, such as syphilis, Lyme disease,
herpes viruses, and influenza, are commonly
implicated.™ During the coronavirus disease 2019
(COVID-19) pandemic, potential links between
COVID-19 and Adie’s pupil were reported.??
Herein, we described a case of Adie’s pupil,
potentially associated with COVID-19.

A 33-year-old male was admitted with pupil
asymmetry and blurred vision. The patient
reported a significant dilation of the left pupil
without pain, eyelid drooping, or restricted
eye movements for four months. After initial
evaluation by an ophthalmologist, the patient was

referred with a preliminary diagnosis of third
cranial nerve palsy. He had no chronic illness,
medication use, smoking, or alcohol consumption
history but noted a COVID-19 infection one
month before presentation. The family history
was normal. Neurological examination showed
a 3-mm right pupil and a 5-mm left pupil,
with normal light reflexes in the right eye, and
absent reflexes in the left. Pursuit and saccadic
movements were normal, and the deep tendon
reflexes were intact. Contrast-enhanced cranial
magnetic resonance imaging, as well as magnetic
resonance angiography and venography, were
unremarkable, and contrast-enhanced thoracic
computed tomography excluded an apical tumor.
Paraneoplastic markers were negative, and
hemoglobin Alc levels were within normal limits
(5.96%). After excluding intracranial pathologies,
the patient was referred back to the ophthalmologist
for further evaluation of anisocoria. Intraocular
pressure was 16 mmHg in the right eye and
15 mmHg in the left. Examination showed vitreous
degeneration and a retinal pigment epithelium
defect in the left macula, with normal optical
coherence tomography results. Fundus fluorescein
angiography demonstrated retinal pigment
epithelium changes and hyperfluorescence in
the mid-periphery and the left parafoveal area,
with a normal optic nerve. A 0.1% pilocarpine
test indicated a pupillary light reflex in the left
eye 45 min after instillation. Based on these
findings, the patient was diagnosed with Adie’s
tonic pupil, with COVID-19 as the suspected
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COVID-19 related tonic pupil

etiology, given the lack of other causative factors
and the association of imaging findings with viral
infections. Symptoms resolved six months later.
Written informed consent was obtained from the
patient.

This case suggested a link between Adie’s
tonic pupil and COVID-19. Thorough clinical
examination, lab tests, and imaging excluded
other causes, implicating COVID-19 based on the
infection history. Our observationsalign with reports
of neurological manifestations of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).
Tonic pupil occurrences were reported with
COVID-19, often theorized to result from
post-viral, immune-mediated injury rather than
direct viral central nervous system invasion.
In this case, the tonic pupil developed after
COVID-19 symptoms resolved, consistent
with the literature.?® Angiotensin-converting
enzyme 2, a receptor for SARS-CoV-2, is expressed
in lung mucosa, gastrointestinal tract, and ocular
tissues, suggesting infection routes.® Ocular
manifestations, including conjunctivitis, were
reported, and retinal changes were documented
after COVID-19 onset.?® These findings warrant
attention as they contribute to understanding
COVID-19’s potential ophthalmic implications.
Further studies are needed to fully elucidate the
peripheral and central neurological effects of
COVID-19.
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