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Purpose: To report a case of an Asian man with idiopathic polypoidal choroidal vasculopathy (PCV) who developed a full-thickness
macular hole (FTMH) following treatment with intravitreal faricimab, which resolved after vitreoretinal surgery.

Patients and Methods: A 63-year-old man with idiopathic PCV was treated with intravitreal faricimab. Although pigment epithelial
detachment (PED) decreased, he developed cystoid macular edema with vitreomacular traction (VMT), which progressed to a FTMH.
Results: Pars plana vitrectomy and internal limiting membrane peeling successfully treated the FTMH. One year after the procedure,
the macular hole remains closed, and the PCV was inactive.

Conclusion: Various mechanisms may have contributed to the exacerbation of the preexisting VMT and PED, which finally resulted
in the development of a FTMH. Careful attention should be paid to changes in the vitreomacular interface and posterior vitreous
detachment before performing intravitreal anti-vascular endothelial growth factor treatment. Nevertheless, FTMHs can be successfully
treated with prompt vitreoretinal surgery.
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Introduction

Polypoidal choroidal vasculopathy (PCV) is a subset of neovascular age-related macular degeneration (nAMD),
characterized by polypoidal aneurysmal vascular lesions in the choroidal vasculature.! These lesions often lead to
recurrent serosanguinous retinal pigment epithelial (RPE) detachments, causing visual impairment.? Although PCV is
similar to typical nAMD, it is more prevalent in Asian populations and tend to affect younger individuals.*> Tt is
estimated that in 2050, PCV will affect more patients in Asia than in the rest of the world combined.®’ Vision loss among
the working-age population poses a serious threat to the economy, as it reduces the availability of skilled human
resources.’

Anti-vascular endothelial growth factor (anti-VEGF) therapy is one of the first line treatments for PCV, due to its
ability to reduce exudation from abnormal polyps and choroidal vessels, thus preserving vision.! Faricimab, a bispecific
monoclonal antibody targeting both VEGF-A and angiopoietin-2 (Ang-2), provides dual inhibition of neovascularization
and inflammation.® The development of a full-thickness macular hole (FTMH) is a rare complication of intravitreal anti-
VEGF injection.””"' We present a case of an Asian man with PCV who developed a FTMH following treatment with
intravitreal faricimab, which resolved after vitreoretinal surgery.

Case Presentation

A 63-year-old Asian man presented to the hospital with blurry vision of the right eye for two weeks. His best corrected visual
acuity (BCVA) measured with a Snellen chart on presentation was 20/50 in the right eye and 20/20 in the left eye. The
intraocular pressure (IOP) measured with a pneumotonometer was 12 mmHg and 13 mmHg respectively. The retina of the left
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eye appears to be within normal limits. However, optical coherence tomography (OCT) of the right macula revealed subretinal
fluid (SRF) with pigment epithelial detachment (PED). A fundus fluorescein angiography showed a juxtafoveal hyperfluor-
escent lesion with a stippled pattern, while an indocyanine green angiography (ICGA) revealed a polyp with a halo. The
patient was diagnosed with idiopathic PCV of the right eye and was treated with anti-VEGF injections at 4-week intervals,
switching between bevacizumab and ranibizumab. After 10 uneventful intravitreal injections to the right eye, the PED and
SRF considerably decreased, and the disease was inactive for the next three years.

The patient did not return for follow-ups for the following three years due to the COVID-19 pandemic but later
revisited the clinic with worsening vision in the right eye. His BCVA on presentation was counting fingers at 3 feet in the
right eye and 20/20 in the left eye. The left retina remained within normal limits; however, the OCT scan of the right eye
revealed a sharp PED with subretinal hemorrhage (Figure 1). The active PCV was treated with monthly intravitreal
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Figure | A 63-year-old man with polypoidal choroidal vasculopathy who was lost to follow-up presented with blurry vision in the right eye. (a) A color fundus photograph
demonstrating a new submacular hemorrhage (arrow) in the right eye. (b) Spectral-Domain Optical Coherence Tomography (SD-OCT) showing intraretinal hyperreflectivity
and subretinal hemorrhage. (c) SD-OCT showing a large serous pigment epithelial detachment with vitreomacular traction.
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Figure 2 Spectral-Domain Optical Coherence Tomography (SD-OCT) imaging after two courses of monthly intravitreal faricimab injections to the right eye. (a) SD-OCT
showing a subfoveal intraretinal cyst. (b) SD-OCT showing a slightly decreased pigment epithelial detachment with vitreomacular traction.

faricimab injections for two consecutive months. On the following clinical visit, an OCT scan revealed cystoid macular
edema (CME), vitreomacular traction (VMT), RPE changes, and a decreased PED (Figure 2). The patient was treated
with a third faricimab injection. One month later, the CME progressed into a FTMH (Figure 3). Pars plana vitrectomy,
internal limiting membrane peeling, fluid-air exchange (FAX), intravitreal bevacizumab injection, and installation of 20%
SF6 were performed on the right eye. At the one-month postoperative follow-up, the macular hole remained closed, the
PED was decreased, and the PCV of the right eye was inactive. One year after the procedure, the macular hole remains
closed, and the PCV remains inactive (Figure 4). Cataract surgery was later performed on the right eye, which improved
his BCVA from counting fingers at 3 feet to 20/100.

Discussion

Developing a FTMH after treating PCV with an intravitreal anti-VEGF injection is rare. Several mechanisms have been
hypothesized to explain the process of FTMH formation. Gass suggested that idiopathic FTMH formation occurred due
to prefoveal vitreous cortex contraction, causing focal tangential traction on the fovea.'? Gaudric et al demonstrated that
posterior hyaloid detachment exerts an oblique tractional force on the foveolar center using OCT.'® Therefore, idiopathic
FTMH develops by tangential and anterior—posterior transvitreal traction.

Repeated intravitreal anti-VEGF injections may contribute to macular hole formation. Needle insertion can deform
the globe or cause vitreous incarceration at the injection site, resulting in vitreoretinal traction.'*'> Meyer et al
hypothesized that anti-VEGF chemical compounds promote vitreous gel syneresis, resulting in incomplete posterior
vitreous detachment (PVD) and anteroposterior traction on the VMT.'® Intravitreal injections have also been shown to
induce PVD in older patients with macular diseases. Geck et al observed a 24% incidence of PVD over 11-weeks post-
injection, which correlated with increasing age.'’
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Figure 3 Spectral-Domain Optical Coherence Tomography (SD-OCT) imaging after three courses of monthly intravitreal faricimab injections to the right eye. (a) SD-OCT
showing a stage 4, full-thickness macular hole with cystoid macular edema. (b) SD-OCT showing a decreased pigment epithelial detachment.
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Figure 4 Spectral-Domain Optical Coherence Tomography (SD-OCT) imaging of the right eye at one year post-vitreoretinal surgery. (a) SD-OCT showing a closed macular
hole. (b) SD-OCT showing a small pigment epithelial detachment.
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The contraction of choroidal neovascularization and the flattening of PED may also impose shearing forces on the
overlying RPE and retina, leading to a macular hole.”'*'® Chan et al found that a vascularized PED height of > 400 pm
increases the risk of RPE tears after bevacizumab injections, particularly with increased SRF.'® Mukherjee et al presented
a case of an 8l-year-old woman who was treated with bilateral ranibizumab injections for subfoveal choroidal
neovascular membrane with a large dome-shaped PED.?® After six intravitreal injections, a stage 3 FTMH with flattened
PED was observed in the left eye. Recurrent flattening and distension of the PED may have exacerbated the instability of
the adhesion at the vitreous and neuroretinal interface, which may have ultimately resulted in a FTMH.

In our presented case, the intravitreal faricimab injection may have induced various changes, including globe
deformation, modulation of the vitreous, and the rapid resolution of PED and macular edema. Various mechanisms
may have contributed to the exacerbation of the preexisting VMT and PED, which finally resulted in the development of
a FTMH. However, prompt vitreoretinal surgery successfully repaired and stabilized the macular hole.

This case highlights an occurrence of a FTMH after treatment with a relatively new drug, Faricimab, in PCV.
Although this is a single case report and generalizability is limited, it emphasizes the need for clinicians to assess the
vitreomacular status prior to initiating anti-VEGF treatment, especially in patients with predisposing factors like VMT or
large PEDs.

Conclusion

Macular hole formation is a potential complication of intravitreal anti-VEGF injections; thus, careful attention should be
paid to PVD and changes at the vitreomacular interface before treatment. Nevertheless, FTMHs can be treated with
prompt vitreoretinal surgery to improve the visual prognosis, as described in the current case.

Ethical Approval

All details, medical records and figures were used with the written consent for publication from the patient. This case
report was approved by the Mettapracharak (Wat Rai Khing) Research Ethics Committee in accordance with the
International Conference on Harmonization Good Clinical Practice (ICH-GCP) (COA No 005/2567).
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