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Delayed-Onset Subfoveal Choroidal Neovascularization
with Fellow Eye Structural Changes After Industrial Laser
Exposure
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ABSTRACT

Laser-induced retinal injury is an uncommon but potentially vision-threatening condition. Choroidal neovascularization (CNV)
represents a rare late complication following disruption of the retinal pigment epithelium (RPE)-Bruch’s membrane complex. We report
a case of delayed-onset subfoveal CNV that developed approximately one year after accidental exposure to reflected radiation from an
industrial laser cutting system. A 39-year-old male presented with decreased vision and metamorphopsia in his left eye. Multimodal
imaging, including color fundus photography, fluorescein angiography (FFA), spectral-domain optical coherence tomography (SD-
OCT), and optical coherence tomography angiography (OCTA), confirmed active subfoveal CNV. The right eye was structurally
normal at baseline. The affected eye received three consecutive monthly intravitreal anti-VEGF (Bevacizumab) injections, resulting
in anatomical regression of the neovascular membrane and improvement in best-corrected visual acuity (BCVA) from 0.1 to 0.6.
During follow-up, progressive ellipsoid zone (EZ) irregularity developed in the initially unaffected fellow eye without evidence of
neovascularization. This case illustrates that high-energy industrial laser exposure may lead to delayed-onset CNV and subsequent outer
retinal structural alterations. Long-term bilateral evaluation with multimodal imaging is essential, and timely anti-VEGF therapy can

achieve favorable anatomical and functional outcomes.
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INTRODUCTION

Laser-induced retinal injuries are uncommon but
potentially vision-threatening conditions that may result
in permanent visual impairment, particularly when the
fovea is involved.' The increasing use of laser technologies
in medicine, industry, defense, and entertainment has
led to a growing number of reported ocular injuries.?
The extent of retinal damage depends on wavelength,
energy output, exposure duration, and retinal absorption
characteristics.? Lasers operating within the 400—1400 nm
retinal hazard region are especially dangerous because

they penetrate the ocular media with minimal attenuation

and concentrate energy onto the neurosensory retina,
producing photothermal disruption of the RPE and Bruch’s
membrane. Clinical manifestations of laser-induced retinal
injury range from focal retinal burns and hemorrhages
to macular holes and fibrotic scars.? CNV represents a
rare but serious late complication, arising from structural
disruption of the RPE-Bruch’s membrane complex and
subsequent vascular endothelial growth factor (VEGF)-
mediated angiogenesis.> Although most reported cases of
laser-related CNV develop shortly after exposure, delayed
presentations remain infrequently described. Herein, we

report a case of delayed-onset subfoveal CNV following
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accidental exposure to reflected radiation from an industrial
laser cutting system, documented with multimodal imaging
and successfully managed with intravitreal anti-VEGF
therapy.

CASE REPORT

A 39-year-old male presented with a one-year history of
decreased vision and metamorphopsia in his left eye. He
reported accidental exposure to reflected radiation from
an industrial laser cutting machine approximately one
year earlier. According to the patient, the device had an
output power of approximately 600 W; however, the exact
technical parameters, including wavelength and beam
characteristics, could not be independently verified. The
patient reported no use of protective eyewear at the time
of exposure. At presentation, BCVA was 0.8 in the right
eye and 0.1 in the left eye. Intraocular pressures were
within normal limits, and anterior segment examination
was unremarkable in both eyes. Baseline color fundus
photography revealed a normal posterior pole in the right
eye (Figure 1A) and a well-circumscribed subfoveal
hemorrhagic lesion with surrounding RPE alteration in
the left eye (Figure 1B). FFA demonstrated no leakage
in the right eye (Figure 2A), whereas the left eye showed
focal hyperfluorescence with late-phase leakage consistent
with active choroidal neovascularization (Figure 2B).
OCTA confirmed the presence of a subfoveal neovascular
membrane with a distinct vascular network and positive
flow overlay in the left eye, while no abnormal flow signal
was detected in the right eye (Figure 2C-D). SD-OCT

at baseline showed intact outer retinal layers in the right
eye (Figure 3A). In contrast, the left eye demonstrated
a subfoveal hyperreflective lesion associated with
disruption of the external limiting membrane (ELM) and
EZ, consistent with active CNV (Figure 3D). The left eye
was treated with three consecutive monthly intravitreal
anti-VEGF (Bevacizumab)

follow-up, partial regression of the subfoveal lesion was

injections. At two-month

observed on OCT (Figure 3E), accompanied by a reduction
in neovascular flow signal on OCTA (Figure 4A). At
twelve-month follow-up, after regression of the CNV, the
underlying outer retinal damage was characterized by a
sharply demarcated residual photic maculopathy, evidenced
by persistent EZ and ELM loss (Figure 3F). Post-treatment
OCTA demonstrated a significant reduction in the vascular
network and minimal to no flow signal on the flow overlay
scan, confirming anatomical regression in the left eye
(Figure 4B). BCVA improved to 0.6. The right eye was
initially structurally normal; however, during follow-up,
progressive EZ irregularity and subtle RPE alterations
became evident on OCT (Figure 3B—C), accompanied by
a decrease in BCVA to 0.5. No neovascular flow signal
was detected in the right eye during follow-up (Figure 4A).
Notably, the patient had ceased working in the industrial
laser environment immediately after the initial accident
and reported no further occupational or accidental laser
exposure during the intervening period or throughout the
follow-up. The patient was followed for 12 months after
the initiation of anti-VEGF therapy, during which the CNV

remained inactive and visual acuity was stable.

Figure 1. Baseline color fundus photographs. (A) Right eye demonstrating a normal posterior pole. (B) Left eye showing a well-

circumscribed subfoveal hemorrhagic lesion with surrounding retinal pigment epithelium alteration.
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Figure 2. Baseline multimodal imaging. (A) Fluorescein angiography (FFA) of the right eye demonstrating no leakage. (B) FFA
of the left eye showing hyperfluorescence with late leakage accompanied by hemorrhage-related masking at the subfoveal region
(C) Optical coherence tomography angiography (OCTA) of the right eye revealing no abnormal flow signal. (D) OCTA outer

retina slab of the left eye demonstrating a subfoveal neovascular network consistent with choroidal neovascularization.
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Figure 3. Serial spectral-domain optical coherence tomography (SD-OCT) findings. (A—C) Right eye: (A) Baseline imaging
demonstrating intact outer retinal layers. (B) Two-month follow-up showing early ellipsoid zone irregularity. (C) Twelve- month
follow-up revealing progressive outer retinal disruption with subtle retinal pigment epithelium alterations. (D—F) Left eye: (D)
Baseline imaging demonstrating a subfoveal hyperreflective lesion associated with disruption of the external limiting membrane
and ellipsoid zone, consistent with active choroidal neovascularization. (E) Two-month follow-up showing partial regression
of the subfoveal lesion. (F) Twelve-month follow-up demonstrating anatomical regression of the neovascular membrane,

which unmasked a residual, sharply demarcated photic maculopathy characterized by persistent EZ and ELM loss .
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Figure 4. Optical coherence tomography angiography (OCTA) findings at twelve- month follow-up following three consecutive
monthly intravitreal bevacizumab injections. (A) Right eye: OCTA images demonstrate preserved vascular architecture without
abnormal flow signal. Cross-sectional OCTA shows absence of flow overlay at the level of the outer retina, confirming no
evidence of neovascularization despite structural outer retinal irregularity on structural OCT. (B) Left eye: OCTA reveals marked
attenuation of the high-flow neovascular complex at the outer retina slab following anti-VEGF therapy. Cross-sectional OCTA
with flow overlay demonstrates significant reduction of flow signal within the subfoveal lesion compared to baseline, consistent

with regression of active choroidal neovascularization.
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DISCUSSION

Laser-induced retinal injury varies according to
wavelength, energy density, exposure duration, and retinal
absorption characteristics.® Lasers operating within the
400-1400 nm retinal hazard region pose the greatest
risk because they penetrate the ocular media efficiently
and focus energy directly onto the neurosensory retina,
resulting in photothermal disruption of the RPE and
Bruch’s membrane.!? Structural compromise at this
interface may induce VEGF upregulation and predispose
to the development of CNV. *° Industrial laser cutting
systems are typically classified as Class 4 lasers and may
operate within or near this retinal hazard region. Even
reflected radiation from such high-energy systems can
deliver sufficient energy to induce photothermal retinal
injury. This mechanism is consistent with outer retinal
damage observed in our patient. Visual prognosis largely
depends on the location and extent of the injury, with
foveal involvement often resulting in significant and
permanent visual impairment.** Reports of CNV secondary
to laser exposure remain limited in the literature.>” Early
descriptions documented subfoveal CNV developing
shortly after accidental or intentional laser injury. Sun et
al.> reported early-onset subfoveal CNV following stage
laser exposure, whereas Kaya et al.* described bilateral
macular injury after red laser pointer exposure. More
recently, Mourali et al.’ reported laser pointer maculopathy
complicated by macular neovascularization, emphasizing
early diagnosis and response to anti-VEGF therapy, and
Llavero-Valero et al.® demonstrated favorable anatomical
and functional outcomes following intravitreal anti-VEGF
treatment for laser-induced CNV in a pediatric patient. In
most previously published cases, CNV developed within a
relatively short interval after exposure and was generally
confined to the clinically symptomatic eye. In contrast,
the present case is distinguished by a prolonged latent
period of approximately one year between accidental
exposure to reflected radiation from an industrial laser
cutting system and the development of subfoveal CNV.
This delayed presentation suggests that laser-induced
retinal injury may initiate chronic, subclinical alterations
at the level of the RPE-Bruch’s membrane complex, which
remain structurally unstable and eventually evolve into

neovascularization. Such a delayed course has been less

frequently emphasized in prior case reports and highlights
the importance of extended surveillance in patients with
a history of laser exposure, even when early symptoms
appear limited. Another noteworthy aspect of this case was
the emergence of outer retinal structural changes in the
initially unaffected fellow eye. Although the right eye was
structurally normal at baseline, follow-up OCT imaging
demonstrated progressive EZ irregularity without evidence
of neovascularization. While bilateral macular injury has
been described following laser exposure,* progressive
structural alteration in a clinically silent fellow eye after
unilateral symptomatic CNV has been less frequently
detailed. This finding may reflect unrecognized bilateral
exposure, secondary photothermal scatter, or differential
retinal susceptibility. Notably, it was confirmed that
the patient discontinued working in the industrial laser
environment immediately after the initial accident and
reported no further occupational or accidental laser
exposure during the follow-up period. This crucial clinical
detail suggests that the progressive structural changes in
the fellow eye likely reflect a delayed biological response
to the primary accident rather than a consequence of
repeated or new occupational exposure. Although a
definitive causal relationship cannot be established,
the observation underscores the importance of careful
bilateral evaluation and longitudinal multimodal imaging
in patients with laser-related retinal injury. Anti-VEGF
therapy remains the cornerstone of management in laser-
induced CNV, paralleling its role in other neovascular
retinal disorders.>? Consistent with previous reports,*>”’
our patient demonstrated anatomical regression of the
neovascular membrane and meaningful visual improvement
following three consecutive monthly intravitreal
bevacizumab injections. This favorable response supports
the applicability of established anti-VEGF treatment
paradigms even in cases with delayed onset. Multimodal
imaging played a critical role in this case. The combined
use of OCT, OCTA, and FFA enabled confirmation of
neovascular activity, objective monitoring of therapeutic
response, and detection of subtle outer retinal alterations in
the fellow eye. Such comprehensive imaging is particularly
valuable in identifying structural changes that may precede

or occur independently of overt clinical symptoms.
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CONCLUSION

In conclusion, accidental exposure to reflected radiation
from a high-energy industrial laser system may lead to
delayed-onset subfoveal choroidal neovascularization
and subsequent outer retinal structural alterations in the
fellow eye. This case highlights that laser-induced retinal
injury may evolve beyond the acute phase and underscores
the need for long-term follow-up with careful bilateral
evaluation. Early recognition and timely initiation of anti-
VEGF therapy can result in favorable anatomical and
functional outcomes. Strict adherence to appropriate ocular
protective measures is essential to prevent such potentially

vision-threatening injuries in industrial settings.
Patient Consent:

Written informed consent was obtained from the patient for

publication of this case and accompanying images.
Conflict of Interest:

The authors declare that they have no conflict of interest.
Funding:

No financial support was received for this study.

REFERENCES
1. Li C, Zhang Y, Wang H, et al. Laser-induced choroidal

neovascularization: A case report and literature review.
Medicine (Baltimore) 2021;100:¢26239.

2. Kiraly P, Patel CA. Choroidal neovascularization following
self-inflicted laser pointer injury to the macula. Eye (Lond)
2024;38:102-103.

3. Sun Z, Wen F, Li X, et al. Early subfoveal choroidal
neovascularization secondary to an accidental stage laser
injury. Graefes Arch Clin Exp Ophthalmol 2006;244:888—
890.

4. Kaya M, Akbulut Yagci B. Bilateral macular injury following
red laser pointer exposure: A case report. Eur Eye Res
2021;1:170-173.

5. Mourali M, Ksiaa I, Mourali H, et al. Laser pointer
maculopathy presenting with macular neovascularization: A
case report and review of literature. Indian J Ophthalmol Case
Rep 2025;5:512-514.

6. Llavero-Valero P, Morillo-Sanchez MJ, Dominguez-Serrano
B, et al. Intravitreal anti-vascular endothelial growth factor
therapy for choroidal neovascularization secondary to laser
pointer injury in a child. Indian J Ophthalmol Case Rep
2021;1:538-541.

7. Conci L, Malerbi FK, Tonello M, et al. Choroidal
neovascularization following laser pointer-induced macular
injury: Case report and overview. Arq Bras Oftalmol

2020;83:459-461.



	Button 2038: 
	Button 2037: 
	Button 2036: 


