American

Journal
of
-ISSN 1941-5923
case © Am ) Case Rep, 2%26; 27:€953273
Re orts DOI: 10.12659/AJCR.953273
reeed 206,008 Delayed-Onset Giant Bleb Formation
A et 202600 and Persistent Intraocular Pressure Elevation

in a Patient With COVID-19 and a Long-Term
Ahmed Glaucoma Valve

Authors’ Contribution: aBper 1 Elizabeth Sun 1 Department of Medicine, Creighton University School of Medicine,
Study Design A DE 2,3 Andrew G. Iwach Phoenix, AZ, USA
Data Collection B . 2 Glaucoma Center of San Francisco, San Francisco, CA, USA

Statistical Analysis C ABDE 2,3 Shan C. Lin 3 Glaucoma Research and Education Group, San Francisco, CA, USA
Data Interpretation D
Manuscript Preparation E
Literature Search F
Funds Collection G

Corresponding Author: Shan C. Lin, 55 Stevenson Street, San Francisco, CA 94105, USA, Phone: 415-981-2020, e-mail: sl@glaucomasf.com
Financial support: None declared
Conflict of interest: None declared
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Final Diagnosis: Giant bleb formation
Symptoms: Foreign body sensation ¢ photophobia
Clinical Procedure: -
Specialty: Ophthalmology

Objective: Unusual clinical course

Background: Glaucoma is a progressive optic neuropathy often associated with elevated intraocular pressure (IOP). Implantation
of an Ahmed glaucoma valve (AGV), a silicone or polypropylene shunt tube, can regulate aqueous humor drain-
age through a filtering bleb and lower I0P. A rare postoperative complication of AGV implantation is giant bleb
formation, which typically occurs early in the postoperative period and can require surgical revision if IOP be-
comes uncontrolled or if the bleb causes discomfort/cosmetic concerns. We describe a case of bilateral refrac-
tory steroid-induced glaucoma and delayed-onset giant bleb formation after AGV implantation, temporally as-
sociated with coronavirus disease 2019 (COVID-19).

Case Report: A 39-year-old man with bilateral steroid-induced glaucoma presented for an unscheduled visit 3 years after
AGV implantation in the left eye with complaints of photophobia and foreign body sensation. He also reported
recent COVID-19 onset. Tonometry revealed elevated IOP in the left eye (50 mm Hg). Examination showed an
enlarged superotemporal bleb overlying the Ahmed valve plate. Treatment comprising topical glaucoma medi-
cations and oral acetazolamide improved bleb appearance and stabilized IOP within 3 months. At the last fol-
low-up, the patient remained stable, with well-controlled IOP in both eyes on 4 topical glaucoma agents (6 med-
ications total) and oral acetazolamide.

Conclusions: This report describes delayed-onset giant bleb formation and pronounced IOP elevation coincident with COVID-19
onset several years after AGV implantation. Conservative medical management improved bleb appearance and
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|OP; long-term pressure control required maximal medical therapy. Clinicians should remain vigilant for persis-
tent IOP elevation despite favorable bleb appearance, including after COVID-19 onset.
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Introduction

Glaucoma, characterized by the gradual loss of retinal gan-
glion cells and optic nerve axons, is the leading cause of irre-
versible blindness worldwide [1]. Elevated intraocular pressure
(IOP), the primary physiologic risk factor for open-angle glau-
coma, typically results from impaired aqueous humor drainage
through the trabecular meshwork at the anterior chamber an-
gle [2]. Steroid-induced glaucoma is a form of secondary open-
angle glaucoma caused by elevated IOP after topical or sys-
temic corticosteroid use [3]. Diagnosis of glaucoma relies on
clinical history, dilated slit-lamp examination, tonometry (IOP
measurement), visual field testing, and optic nerve imaging.
The primary goals of glaucoma management are to mitigate
risk factors and lower IOP to prevent further optic nerve dam-
age. These goals can be achieved through topical medications,
laser treatments, and surgical procedures [2].

Glaucoma drainage devices, including the Ahmed glaucoma
valve (AGV), are widely used in the treatment of glaucoma. The
AGV consists of a silicone or polypropylene plate and drainage
tube with a self-regulating 1-way valve mechanism that con-
trols aqueous humor outflow. The tube drains aqueous humor
into a subconjunctival reservoir overlying the plate, known as
a filtering bleb, where fluid is subsequently reabsorbed into
the systemic circulation [4]. Successful AGV implantation typ-
ically results in sustained 0P control with a reduced need for
glaucoma medications [5]. Early postoperative complications
are well described, but bleb-related complications and 10P ele-
vation occurring years after implantation are uncommon [5,6].
Although rare, symptomatic giant bleb formation can occur and
often requires surgical revision [7,8]. We report a case of bilat-
eral refractory steroid-induced glaucoma and delayed-onset gi-
ant bleb formation with persistent IOP elevation that occurred
3 years after AGV implantation in the context of a recent coro-
navirus disease 2019 (COVID-19) diagnosis.

Case Report

A 39-year-old man with bilateral steroid-induced glaucoma fol-
lowing penetrating keratoplasty (PKP) underwent AGV implan-
tation (FP7 model, New World Medical, Rancho Cucamonga,
CA, USA) in the left eye (OS) in January 2020. The early post-
operative course was complicated by low I0P and mild hyphe-
ma, which were managed with cycloplegics and corticosteroids.
The patient subsequently developed progressive corneal ede-
ma, requiring repeat PKP in the OS. IOP in the OS remained
stable (< 14 mm Hg) throughout recovery, and all glaucoma
medications for that eye were discontinued.

Three years after AGV implantation, the patient presented for
an unscheduled visit with complaints of photophobia and a
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persistent sensation of “rubbing” against his eyelid in the OS.
At presentation, visual acuity with current spectacle correc-
tion was 20/25 in the right eye (OD) and 20/50 OS; baseline
measurements obtained 6 weeks earlier were 20/25 OD and
20/80 0S. Tonometry (rebound tonometer, IC200 model, iCare
USA, Raleigh, NC, USA) revealed IOP values of 12 mm Hg OD
and 50 mm Hg OS; baseline measurements were 12.5 mm Hg
OD and 10.4 mm Hg OS. In the OD, the visual field index was
94%, pattern standard deviation was 1.99 dB, and mean devi-
ation was -6.52 dB. In the OS, the visual field index was 85%,
pattern standard deviation was 5.32 dB, and mean deviation
was -9.62 dB. Medications in the OD included brimonidine tar-
trate 0.15% 3 times daily, a combination of dorzolamide HCI
and timolol maleate 22.3/6.8 mg/mL twice daily, and fixed-
combination netarsudil and latanoprost 0.02%/0.005% once
nightly. Medications in the OS consisted only of prednisolone
acetate 1% once daily in the morning and preservative-free ar-
tificial tears as needed. The patient’s medical history was no-
table for well-controlled type 2 diabetes mellitus and recent
COVID-19 onset, self-diagnosed at home by a positive antigen
nasal swab test without confirmatory laboratory testing ap-
proximately 1 to 2 weeks before presentation. Systemic med-
ications included empagliflozin, atorvastatin, and metformin.
Slit-lamp examination revealed a newly enlarged superotem-
poral bleb overlying the Ahmed plate in the OS (Figure 1A).
Mild haze was present in the PKP graft; the tip of the AGV tube
was positioned near, but not touching, the edge of the graft.
There was no evidence of overt ocular inflammation, includ-
ing cells, flare, discharge, or hyperemia. Given the pronounced
IOP elevation in the OS, the patient was treated immediate-
ly with topical glaucoma medications and oral acetazolamide
500 mg, then closely monitored in the clinic throughout the
day. Repeat tonometry after treatment showed progressive
IOP reductions in the OS to 44 mm Hg at 1 hour and 40 mm
Hg at 2.5 hours. The patient was instructed to use his current
0D glaucoma regimen in both eyes and to take acetazolamide
500 mg by mouth twice daily.

At the next-day follow up, visual acuity values were 20/20 OD
and 20/30 OS; tonometry demonstrated substantial decreases
in I0OP (10 mm Hg OD and 19 mm Hg OS). Slit-lamp examina-
tion revealed that the bleb was less prominent (Figure 1B). The
anterior chamber was deep and quiet, without evidence of in-
flammation. Follow-up examinations showed that IOP in the OS
initially decreased and then stabilized as the bleb progressively
decreased in size during medical management (Figure 1A-1F).
The PKP graft remained clear throughout follow-up. No fur-
ther surgical intervention was required. After normalization of
IOP, the patient was monitored every 3 months. At the last fol-
low-up, the patient remained stable, with well-controlled 10P
in both eyes (13.9 mm Hg OD and 12 mm Hg OS) and over-
all stable visual field results (OD: visual field index 94%, pat-
tern standard deviation 2.29 dB, mean deviation -5.43 dB; OS:
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Figure 1. Slit-lamp photographs and intraocular pressure (IOP) measurements of the left eye (OS) from initial presentation through
2 months after initiation of medical therapy. (A) At initial presentation, an enlarged superotemporal bleb overlying the
Ahmed plate (white arrow) was observed, with an IOP of 50 mm Hg. The bleb appeared distended and fluid-filled, causing
distortion of the upper eyelid. (B) After 1 day of medical therapy, IOP decreased to 19 mm Hg. The bleb remained enlarged
with persistent upper eyelid distortion; however, its firmness and degree of protrusion were reduced relative to those at
presentation. (C) After 5 days of medical therapy, IOP further decreased to 14 mm Hg. The bleb remained mildly distended,
with continued reduction in size and less upper eyelid distortion. (D) After 19 days of medical therapy, IOP decreased to
9 mm Hg. The bleb returned to its baseline appearance. (E) After 1 month of medical therapy, IOP stabilized at 17 mm Hg.
The bleb maintained a normal appearance, with mild erythema of the overlying conjunctiva. (F) After 2 months of medical
therapy, IOP remained stable at 17 mm Hg. The bleb maintained a normal appearance, with mild residual localized erythema.

visual field index 89%, pattern standard deviation 4.86 dB,
mean deviation -8.01 dB) while receiving 4 topical glauco-
ma agents (6 medications total) in both eyes and oral acet-
azolamide 500 mg twice daily by mouth. The topical regimen
included pilocarpine 1% 3 times daily, brimonidine tartrate
0.15% 3 times daily, a combination of dorzolamide HCl and
timolol maleate 22.3/6.8 mg/mL twice daily, and fixed-combi-
nation netarsudil and latanoprost 0.02%/0.005% once nightly.
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Discussion

We present an unusual case of giant bleb formation accom-
panied by sustained IOP elevation occurring 3 years after AGV
implantation in the context of recent COVID-19 onset, which
highlights the importance of maintaining clinical vigilance for
rare late postoperative complications. Although bleb size and
appearance improved upon initiation of medical therapy, the
patient continued to require both topical and oral glaucoma
medications to maintain adequate IOP control.
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AGV implantation typically provides long-term IOP control with
a reduced need for glaucoma medications [5]. Giant bleb for-
mation secondary to AGV implantation is a rare complication
that has been documented in only a small number of case re-
ports. Ugarte et al described a patient with anterior enlarge-
ment of the superotemporal bleb overlying the Ahmed plate
who presented with foreign body sensation in the absence of
IOP compromise; surgical revision was ultimately required [8].
Reports by Manabe et al. and Jeon et al. identified variabili-
ty in ocular symptoms, timing of presentation, and need for
surgical intervention [7,9]. Although our case shares several
features with previously reported cases, there are important
differences. First, giant bleb formation in the present case oc-
curred several years after AGV implantation; prior cases devel-
oped within the first few postoperative months. Second, our
patient developed a persistent hypertensive phase requiring
maximal topical glaucoma therapy and oral acetazolamide,
without spontaneous resolution. This finding differs from re-
sults in prior reports and deviates from the typical postoper-
ative course after successful implantation. Notably, the bleb
showed substantial improvement in appearance, reduction in
size, and decreased I0OP following conservative medical ther-
apy, suggesting that some cases of giant bleb formation do
not require surgical intervention.

Due to the rarity of giant bleb formation, no established guide-
lines exist for its diagnosis and management. Diagnosis in the
present case was complicated by the unusual timing and clin-
ical presentation. Bleb encapsulation, a common complication
after AGV implantation, was considered in the differential di-
agnosis; however, the delayed presentation and absence of
fibrotic features made this diagnosis unlikely [10]. Prior case
reports have described the use of orbital magnetic resonance
imaging to aid diagnosis [9]. Although this modality was not
available at our center, careful slit-lamp examination revealed
a large cystic, fluid-filled elevation in the superotemporal re-
gion without evidence of fibrosis or overt ocular inflammation,
raising suspicion for atypical giant bleb formation. Empirical
treatment with glaucoma medications was sufficient to im-
prove bleb appearance and IOP, consistent with some previ-
ous reports of giant bleb formation [11].

Intriguingly, our patient’s bleb complication was temporally as-
sociated with recent COVID-19 onset, implying that system-
ic immune responses to viral infection could influence post-
operative bleb architecture and aqueous outflow dynamics.
Multiple case reports have linked COVID-19 onset to various
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ocular manifestations, including conjunctivitis, dry eye, pho-
tophobia, iritis, and uveitis [12]. It has been hypothesized that
ocular inflammation can occur secondary to the systemic re-
lease of proinflammatory cytokines in response to COVID-19
onset [13]. Although systemic corticosteroids were not used to
manage COVID-19 in our patient, clinicians should be aware
that these agents can independently contribute to IOP eleva-
tion [14]. It is important to emphasize that current evidence is
insufficient to support a causal relationship between viral in-
fection and bleb dysfunction. The mechanism underlying giant
bleb formation remains poorly understood, and further stud-
ies are needed to determine whether immune-mediated fac-
tors contribute to its development.

Conclusions

Giant bleb formation can present with variable clinical manifes-
tations and have diverse management outcomes. In the pres-
ent case of delayed-onset giant bleb formation, our patient’s
ocular symptoms and visual acuity improved shortly after ini-
tiation of glaucoma therapy; however, the clinical course was
notable for a persistent hypertensive phase requiring max-
imal topical and oral glaucoma therapy. Ophthalmologists
managing patients with long-term glaucoma drainage devic-
es should be aware of late bleb changes, including giant bleb
formation—particularly following COVID-19 onset—and rec-
ognize that prominent bleb morphology does not necessarily
indicate adequate filtration. A stepwise approach to conser-
vative and surgical management may be warranted in cases
of persistent IOP elevation.

Institution Where Work Was Done

Glaucoma Center of San Francisco, San Francisco, CA, USA.
Patient Consent

Written informed consent was obtained from the patient for
publication of the details of their medical case and any ac-
companying images.

Declaration of Figures’ Authenticity

All figures submitted have been created by the authors who

confirm that the images are original with no duplication and
have not been previously published in whole or in part.
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