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Case Report

Bilateral Adie’s Pupil following Laser
Treatment of the Ischemic Peripheral
Retina for Uveitis: A Case Report
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Abstract

Adie’s pupil is a neurological condition of unknown origin with unusual, asymmetric presen-
tation known as anisocoria with the enlarged pupil failing to react to light. It is believed that
this pupillary abnormality results from damage to the ciliary ganglion or postganglionic short
ciliary nerves. Affected individuals (usually female) may be symptomatic with photophobia or
difficulty reading in the diseased eye. Although most Adie’s pupil cases are idiopathic, pre-
vious studies have associated photocoagulation and uveitis with symptom onset. To the best
of our knowledge, there have been no reports of specific means of preventing Adie’s pupil.
We describe a patient who experienced varying severities of Adie’s pupil after separate laser
treatments of the ischemic peripheral retina for uveitis. Fluorescein angiography revealed pe-
ripheral retinal nonperfusion in the bilateral eyes of a 37-year-old Japanese female who had
been suffering from posterior uveitis. To avoid proliferative changes, 360° laser photocoagu-
lation of the retinal nonperfusion region located in the far periphery was first delivered to the
left eye over 2 sessions. Soon after treatment, the patient complained of acute photophobia
and blurred vision in the treated eye. Ocular examination revealed left pupil dilation and poor
light sensitivity, although the pupil was reactive to a close stimulus. The left pupil also dis-
played positive denervation sensitivity based on the dilute pilocarpine (0.125%) test. Adie’s
pupil was diagnosed based on these observations. Three months later, similar, albeit milder,
findings were observed in her right eye after 360° peripheral laser photocoagulation that was
more conservatively performed over 4 sessions. Four months after the first treatment, her
subjective visual function had improved, and the pupil diameter had decreased to a normal
size in both eyes without additional treatment. We encountered a patient whose severity of
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Adie’s pupil was apparently reduced by more conservative laser photocoagulation of the isch-
emic peripheral retina.

© 2021 The Author(s).
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Introduction

Patients with Adie’s pupil often discover that they have a unilateral partially dilated
pupil. Affected individuals are usually otherwise healthy and more commonly female.
Patients often complain of blurred vision of nearby targets. Most patients do not require
any treatment [1]. The condition is defined as an isolated iris sphincter and ciliary muscle
dysfunction resulting from damage to the ciliary ganglion or postganglionic short ciliary
nerves in the orbit that is followed by aberrant reinnervation. Although most Adie’s pupil
cases are idiopathic, previous studies have described photocoagulation and uveitis cause
Adie’s pupil [2-6]. To the best of our knowledge, there have been no reports of specific means
of preventing Adie’s pupil. We describe the clinical findings of a patient with bilateral
Adie’s pupil manifesting after laser treatment of the ischemic peripheral retina in both
eyes for uveitis.

Case Report

The patient was a 37-year-old Japanese female who had been suffering from posterior
uveitis in both eyes. She was referred to our department. Her best-corrected visual acuity
(BCVA) was 20/13 OD and OS, respectively. Intraocular pressure was 10 mm Hg OD and
11 mm Hg OS. The anterior chambers were deep and clear in both eyes. Fundus examination
revealed a clear vitreous along with several retinal hemorrhages and exudates on the
peripheral retina and post pole (Fig. 1a, b). HLA-B51 testing was positive. The patient had a
single aphthous ulcer and vulvar ulcer at the time of initial uveitis onset, but no recurrence
was observed thereafter. Therefore, the patient did not meet the international diagnostic
criteria for Behget’s disease and was only suspected to have it. Fluorescein angiography (FA)
demonstrated a small amount of leakage with peripheral retinal nonperfusion in both eyes
(Fig. 1c, d). Although we suggested colchicine and immunosuppressive drugs to the patient,
she refused these medications, since she was planning to conceive a child. To avoid prolifer-
ative changes, 360° laser photocoagulation of the peripheral retinal nonperfusion region was
first performed in the left eye over 2 sessions using MC-500 ViXi® (NIDEK Inc., Gamagori,
Japan). At follow-up 1 week postoperatively, the patient complained of acute photophobia
and blurred vision in the treated eye. Ocular examination revealed left pupil dilation and poor
light sensitivity (Fig. 2a, b), although the pupil was reactive to a close stimulus. At 45 min after
administration of 0.125% pilocarpine drops onto both conjunctivas, the left pupil had become
constricted (Fig. 2d) while the right had not (Fig. 2c). Her deep tendon reflexes were normal.
Based on these observations, a diagnosis of Adie’s pupil was made, although we suspected
that nerve damage caused by the photocoagulation procedure may have contributed to its
pathogenesis. Three months later, 360° laser photocoagulation of the peripheral retinal
nonperfusion region was more conservatively performed over 4 sessions in the right eye
using MC-500 ViXi®. Afterward, milder Adie’s pupil symptoms were witnessed in the
treated eye. Ocular examination showed the right pupil to be irregularly shaped and
slightly dilated. It was partially affected by 0.125% pilocarpine (Fig. 3a, b). Four months
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Fig. 1. Color fundus photo and FA before photocoagulation. Color fundus photo revealed a clear vitreous
along with several retinal hemorrhages and exudates in both eyes (a, b). FA showed a small amount of leakage
with peripheral retinal nonperfusion in both eyes (c, d).

after the first treatment, her subjective visual function had improved, and the bilateral
pupil diameters had decreased to a normal size without additional treatment. Her BCVA
was 20/13 0D and OS, respectively, and pupil diameter was 3.5 mm OD and OS, respectively
(Fig. 4a, b). Fundus photography confirmed successful laser scarring of the peripheral retina
of both eyes (Fig. 4c, d).

Discussion

We encountered a patient who experienced ipsilateral Adie’s pupil after laser treatments
of the ischemic peripheral retina for uveitis. The hallmark clinical signs of Adie’s pupil are a
large pupil that does not react or reacts poorly to light, a more definite response to nearby
targets (i.e., light-near dissociation), slow tonic redilation of the pupil from near to far targets
due to sphincter muscle denervation supersensitivity, and sensitivity to dilute pilocarpine
(0.125%). Pharmacologic testing typically confirms the diagnosis of Adie’s pupil. The causes
of this disease fall into 3 major groups: Adie syndrome, local ocular processes, and autonomic
dysfunction. Adie syndrome is a symptom complex consisting of Adie’s pupil and absent deep
tendon reflexes [7]. Meanwhile, local ocular processes affect the ciliary ganglion or short
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Fig. 2. Adie’s pupil in the left eye. The left pupil (6.5 mm) was in midposition and was larger than the right
pupil (3.5 mm) (a, b). At 45 min after administration of 0.125% pilocarpine drops onto both conjunctivas,
the left pupil (d) had become constricted, while the right (c¢) had not.

Fig. 3. Adie’s pupil in the right eye. The right pupil was irregularly shaped and mildly dilated (a). A dilute
pilocarpine (0.125%) test partially (arrowhead) affected the right pupil (b).

ciliary nerves and include eye or orbital trauma, sarcoidosis [4], viral illnesses, ischemia [8], and
laser treatment for proliferative diabetic retinopathy [2]. Regarding autonomic dysfunction,
Adie’s pupil may uncommonly occur in association with conditions such as neurosyphilis,
advanced diabetes mellitus, and dysautonomias. It is also well known that Adie’s pupil is a
rare complication of panretinal photocoagulation for diabetic retinopathy; thermal injury to
the parasympathetic motor nerves running in the short ciliary nerves anteriorly through the
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Fig. 4. Anterior segment and color fundus photo after photocoagulation. The pupil diameters had decreased
to normal size (3.5 mm) in both eyes without additional treatment (a, b). A fundus photo confirmed laser
scarring of the peripheral retinas in both eyes (c, d).

choroid and suprachoroidal space could explain this complication [3]. Several reports have
described Adie’s pupil in patients with uveitis (Harada disease [5] and iridocyclitis [6]) as
well as in whom uveitis-associated inflammation affected the ciliary ganglion or short
ciliary nerves. In the present case, laser photocoagulation of the periphery of the retinas
may have led to reversible damage to the underlying long posterior ciliary nerve. Our
patient experienced ipsilateral Adie’s pupil after both photocoagulation procedures
despite performing therapy more gradually in the right eye (703 shots over 4 sessions)
than in the left (754 shots over 2 sessions). However, Adie’s pupil was far less severe in
the right eye. Accordingly, dividing laser photocoagulation therapy for uveitis into several
smaller sessions may reduce inflammation and damage to the surrounding nerves and ensuring
Adie’s pupil.

Conclusion

We encountered a patient who experienced ipsilateral Adie’s pupil after laser treatment
of the ischemic peripheral retina for uveitis. Laser photocoagulation of eyes with uveitis can
cause local inflammation around the ciliary ganglion or postganglionic short ciliary nerve
systems, thereby predisposing the patient to Adie’s pupil.
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