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ABSTRACT

Aim and background: Combined endocyclophotocoagulation and phacoemulsification (ECP/Phaco) are uncommonly associated with
complications. We present the first case of a rare complication following ECP/Phaco.

Case description: A 72-year-old patient with dense nuclear sclerotic cataracts and primary open-angle glaucoma (POAG) underwent bilateral
surgery uneventfully. He experienced a brief episode of postoperative elevated intraocular pressure (IOP), but only one eye with a lower baseline
IOP developed a dilated pupil. No pupillary response was observed after applying 4% pilocarpine. The fixed mydriasis persisted without reaction
to light or near stimulus, and the best-corrected vision (BCVA) was 20/30 in the affected eye.

Conclusion: This case reports a possible rare complication when undergoing ECP/Phaco therapy. The pathogenesis of Urrets—Zavalia syndrome
is unknown, but we hypothesized that eyes with more pronounced increases in IOP from baseline may be more susceptible to ischemic injury

to the pupillary sphincter, resulting in a chronically dilated pupil.

Clinical significance: Even a modest transient rise in postoperative IOP in a glaucomatous eye with normal baseline IOP could result in a

chronically dilated pupil.
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INTRODUCTION

Microinvasive glaucoma surgery (MIGS) is a new class of glaucoma
procedures that aim to reduce intraocular pressure (IOP) using less
invasive methods that have a shorter visual recovery period than
conventional surgery." Endocyclophotocoagulation (ECP) is the
only MIGS to suppress aqueous production by direct visualization
and ablation of the nonpigmented ciliary epithelium through an
endoscopic-guided technique. A recent systematic literature review
of 81 publications reported that MIGS, especially when combined
with cataract surgery, showed favorable safety and efficacy
profiles.” In patients with concurrent glaucoma and cataracts,
simultaneous ECP is a viable option due to its minimal adverse effect
profile and ease of combination with cataract surgery.? Given that
ECP/phacoemulsification (Phaco) is being advocated for use in a
wider range of patients, it was paramount to publish our experience
when undergoing this therapy.

Urrets-Zavalia syndrome, in which the pupil remains fixed and
dilated and may be associated with iris atrophy and glaucoma, is
an uncommon complication after a surgical procedure. This rare
complication is most frequently associated with intraoperative
surgery, such as keratoplasty.* Few cases were reported after
cataract or conventional glaucoma procedures; however, it
is rarely associated with MIGS.* There has been a small case
series report of Urrets—Zavalia syndrome following transscleral
cyclophotocoagulation (TSCPC),> but not with ECP. To our
knowledge, this is the first report of a patient who developed
a persistently mydriatic pupil after combining ECP with Phaco.
Institutional approval was waived as our single case report involves
aretrospective medical record review of one patient, and the only
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interaction with the patient has been for the purpose of treating
the patient, which does not meet the common rule definition of
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research (45 CFR 164.501). Although institutional approval was not
required to publish the case details, we obtained informed consent
from the patient for the publication of his case.

CAse DESCRIPTION

A 72-year-old man with a history of primary open-angle glaucoma
(POAG) was treated with latanoprost (Somerset Pharma, New Jersey,
United States of America) bilaterally for 4 years. At the time of
evaluation, he complained of blurred vision with a best-corrected
vision (BCVA) of 20/50 bilaterally, while his IOP was 17 mm Hg in
the right eye and 21 mm Hg in the left eye. Slit-lamp examination
revealed bilateral dense senile nuclear cataracts. Fundus
examination revealed symmetric glaucomatous optic nerve head
cupping of 0.65 of both eyes. Gonioscopy revealed open angles in
allfour quadrants and no peripheral anterior synechiae (PAS) in both
eyes. Visual field examination demonstrated nonspecific changes
and nasal-step field defects with a mean deviation (MD) of —2.22
and —5.95 dB in the right and left eyes, respectively. Therapeutic
options were discussed with the patient, who gave written informed
consent after being informed about the nature, risks, and possible
adverse consequences of the combined procedures.

The patient underwent femtosecond laser-assisted cataract
surgery in the left eye first. A standard Phaco surgical technique
with topical anesthesia and a main temporal clear corneal incision
was performed. After placement of the intraocular lens in the
bag, Provisc (Alcon, Ft Worth, TX) was injected to inflate the ciliary
sulcus 360° to enhance visualization of ciliary processes. ECP is then
performed with 0.2 W energy for 270° while avoiding 3and 9 o'clock
to blanch and shrink the ciliary processes. The surgery on the left
eye was uneventful. Standard topical therapy with moxifloxacin,
1% prednisolone acetate, and prolensa 0.07% was applied 4 times
daily in the early postoperative period. On postoperative day 1,
BCVA was 20/40, and IOP was 36 mm Hg, which reduced to 12 mm
Hg following wound burp. Around 1 week later, the VA was 20/25,
and the IOP was 15 mm Hg. One month after the procedures, he was
presented with a satisfactory IOP of 12 mm Hg and a BCVA of 20/25.

The same methodology was used to perform ECP/Phaco in the
right eye 2 months later by the same experienced surgeon (G.V.).
There were no immediate intraoperative complications. His BCVA
was 20/400 on postoperative day 1,and IOP was elevated to 36 mm
Hg, which reduced to 12 mm Hg immediately following the wound
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Figs 1A and B: The right eye (A) shows a fixed and uniformly dilated pupil, while the left eye (B) has no evidence of pathological signs

burp. The anterior chamber had a minimal postoperative reaction.
One week later, the VA was 20/25, and IOP was 18 mm Hg, slit lamp
exam revealed minimal intraocular inflammation and no hyphema.
However, the right pupil remained dilated at 8 mm despite topical
pilocarpine at 4% at the office visit. Topical pilocarpine 1% four
times a day was started. The patient was followed every 2-3 weeks,
then monthly, and thereafter. Approximately 6 months after the
procedure, the patient was not on glaucoma medications, IOP was
10 mm Hg in the right eye and 12 mm Hg in the left eye, and BCVA
was 20/30 bilaterally. No new PAS or iris atrophy was seen in our
follow-up. A persistently dilated pupil without reaction to light or
near objects was present only in the right eye (Fig. 1).

Discussion

Endocyclophotocoagulation (ECP) is a laser-based MIGS treatment
option that is gaining popularity, accounting for 11% of all MIGS
procedures, and 90% of ECP is performed in conjunction with
Phaco.5 ECP/Phaco has a high reported safety profile; reported
complications were uncommon in 1-year, 3-year, and 6-year follow-
ups.” Of the reported complications, including cystoid macular
edema and uveitis, the vast majority resolve with medication.
Hyphema is rare, and hypotony has not been reported.” To the
author’s knowledge, this is the first reported case of Urrets-Zavalia
syndrome after ECP/Phaco. Urrets—Zavalia syndrome is uncommon,
with approximately only 100 published case reports to date.* Risk
factors and mechanisms remain unclear. One of the presumed risk
factors is intraocular inflammation, such as toxic anterior segment
syndrome or cataract remnants, which can lead to the release of
inflammatory substances.® However, our patient presented with
a minimal inflammatory reaction after surgery that responded
appropriately to topical steroids, and no remnants of lens material
were noted on intraoperative or postoperative examination.

A small case series has reported this rare complication after
TSCPC.? It was hypothesized that TSCPC might damage the short
ciliary nerve fibers that innervate the ciliary muscle and the iris in
one of their patients with dilated and peaked pupils. TSCPC delivers
laser energy indirectly through the sclera, and individual variations
in axial length, position of ciliary processes, and probe orientation
may result in laser energy being misdirected to the peripheral
iris. However, in our patient, ECP allowed direct visualization for
focused and precise treatment without destroying deep ciliary
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body tissue. This was done to avoid direct thermal laser damage
to the pathway of the short ciliary nerves to the pupillary sphincter
muscle. It is also hypothesized that a circumferential 360° laser
could result in a fixed and dilated pupil if the ciliary nerves, which
run radially from the posterior pole to the iris sphincter muscle,
were to be injured in the treatment. A similar phenomenon of
a fixed and dilated pupil has been described after panretinal
photocoagulation and 360° argon laser peripheral iridoplasty.* In
fact, the ECP technique used in our patient specifically spared the
3 and 9 o’clock meridians and treated only 270° of circumference
with preservation of short ciliary nerves.

The pathogenesis of Urrets-Zavalia syndrome is not fully
understood, but the existing literature mostly attributes it
causally to iris ischemia due to compression of the iris vasculature
by a postoperative IOP spike.* Interestingly, our patient who
underwent the same surgery in the fellow left eye did not develop
pupillary abnormalities, although IOP in both eyes was elevated
to the same level on postoperative day 1. It is possible that eyes
with more dramatic IOP increases from baseline, IOP may be more
likely to induce irisischemia. In this case, the right eye had a lower
baseline IOP (17 mm Hg) than the fellow left eye (21 mm Hg) at
baseline. We hypothesize that when IOP is acutely elevated in eyes
with a high baseline IOP, subclinical iris ischemia may occur, but it
may not manifest clinically. While some studies showed that iris
fluorescein angiography in patients with Urrets—Zavalia syndrome
revealed reduced filling and similar morphology changes of iris
vessels as severe iris ischemia,® other studies showed a normal
radial pattern of the iris vasculature with no areas of iris ischemia.’
Iris atrophy is a sequelae that is described in Urrets-Zavalia
syndrome®; however, some patients with persistently dilated
pupils following procedures do not exhibit signs of iris atrophy or
PAS that could be related to iris ischemia, neither in our patients
nor in the majority of published literature on the Urrets-Zavalia
syndrome. Hence, the mechanism of Urrets Zavalia syndrome
cannot be fully determined and is probably multifactorial.

CoNcCLUSION

Endocyclophotocoagulation and phacoemulsification (ECP/Phaco)
is well established and is the procedure of choice as a microinvasive
adjunct to Phaco. Our brief report of Urrets-Zavalia Syndrome in
combined ECP/Phaco may indicate that even a modest transient rise
in postoperative |IOP in a glaucomatous eye with normal baseline

IOP could cause ischemic damage to the pupillary sphincter and
lead to a permanent dilated pupil.

Clinical Significance

Acknowledgment of our patient outcome and close monitoring
postoperatively would allow for strategizing ways to avoid potential
side effects.
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