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A B S T R A C T   

Purpose: We report a case of laser-induced retinopathy that posed diagnostic challenges with conventional 
spectral domain optical coherence tomography (SD-OCT), but was successfully diagnosed using adaptive optics- 
optical coherence tomography (AO-OCT). 
Observations: A 27-year-old man with a history of occupational laser device use presented with central scotoma 
and visual disturbances in the right eye. Conventional SD-OCT only revealed decreased reflectivity in parts of the 
foveal ellipsoidal zone band. However, other multimodal observations indicated damage to the retinal pigment 
epithelium (RPE) and choriocapillaris. Additionally, a well-defined circular, dark lesion, approximately 80 μm in 
diameter, was identified in the outer retina. AO-OCT demonstrated the absence of the RPE and Bruch’s mem-
brane, accompanied by the loss of inner and outer segments of cone photoreceptors and dropout of cone cell 
nuclei, with Müller cells remaining unaffected. 
Conclusions and Importance: This case of laser-induced retinopathy advances our understanding of the patho-
physiological effect of laser exposure on the retina, suggesting a higher incidence of laser-induced retinopathy 
than previously diagnosed. It also serves as a crucial reminder for laser users to exercise caution and highlights 
the necessity for ophthalmologists to carefully observe and examine such cases.   

1. Introduction 

Laser-induced retinopathy presents a complex range of clinical 
manifestations that are not fully understood.1,2 It is traditionally held 
that significant ocular risk is associated with high-power lasers emitting 
blue to green light.1 However, accumulating evidence suggests that even 
low-power lasers, akin to light from laser pointers, can cause retinal 
damage.3,4 The clinical spectrum of this condition includes subtle dis-
turbances in the retinal pigment epithelium (RPE) at the onset of mac-
ular edema and damage to the outer retinal layers, complicating its 
diagnosis.1,2 

The integration of adaptive optics-optical coherence tomography 
(AO-OCT) has substantially refined the visualization of retinal structures 
at the cellular level.5 It sheds light on retinal pathology previously 
obscured by limitations in conventional spectral domain optical coher-
ence tomography (SD-OCT). In this case, we used AO-OCT to elucidate 
cellular-level changes in retinal neuroglia that are critical for diagnosis, 

but typically unresolvable using conventional SD-OCT. 

2. Case report 

A 27-year-old man presented with a 6-month history of central sco-
toma and visual disturbances in the right eye. The best-corrected visual 
acuity of the affected eye was 20/33. Initial examinations, including 
fundus photography and autofluorescence, revealed no major abnor-
malities (Fig. 1). Further investigation revealed a history of occupational 
use of a laser device emitting light at a wavelength of 638 nm at a power 
of 35–40 mW for semiconductor chip testing for over a year. Addition-
ally, it was noted that the patient occasionally worked in environments 
where lasers were operated without the use of protective eyewear. 

Conventional SD-OCT showed decreased reflectivity in parts of the 
foveal ellipsoidal zone band (Fig. 1). Fluorescein and OCT angiography 
revealed no retinal vascular abnormalities (Fig. 1). However, indoc-
yanine green angiography along with en face images from the inner and 

* Corresponding author. Department of Ophthalmology and Visual Sciences, Kyoto University Graduate School of Medicine, 54 Shogoin Kawahara-cho, Sakyo-ku, 
Kyoto, 606-8507, Japan. 

E-mail address: muraoka@kuhp.kyoto-u.ac.jp (Y. Muraoka).  

Contents lists available at ScienceDirect 

American Journal of Ophthalmology Case Reports 

journal homepage: www.ajocasereports.com/ 

https://doi.org/10.1016/j.ajoc.2024.102052 
Received 15 December 2023; Received in revised form 5 February 2024; Accepted 13 March 2024   

mailto:muraoka@kuhp.kyoto-u.ac.jp
www.sciencedirect.com/science/journal/24519936
https://www.ajocasereports.com/
https://doi.org/10.1016/j.ajoc.2024.102052
https://doi.org/10.1016/j.ajoc.2024.102052
https://doi.org/10.1016/j.ajoc.2024.102052
http://creativecommons.org/licenses/by-nc-nd/4.0/


American Journal of Ophthalmology Case Reports 34 (2024) 102052

2

outer segment lines to the RPE and OCT angiography of the chorioca-
pillaris slab revealed damage to the RPE and choriocapillaris (Fig. 1). 
Additionally, a well-defined, circular, dark lesion, approximately 80 μm 
in diameter, was identified in the outer retina. 

Enhanced imaging of the retina was performed using a prototype AO- 
OCT system (Canon Inc.; lateral resolution, approximately 3 μm; axial 
resolution, 3.4 μm). AO-OCT imaging demonstrated the absence of the 
RPE and Bruch’s membrane, with a corresponding loss of the inner and 
outer segments of the cone photoreceptors and dropout of cone cell 
nuclei (Fig. 2). Müller cells remained unaffected. No retinal damage was 
detected in regions where the RPE was preserved. 

The diagnosis of laser-induced retinopathy in the right eye was made 
based on clinical presentation, including occupational history, fundo-
scopic evaluation, and AO-OCT imaging findings. Given the confine-
ment of photoreceptor loss to the fovea and the nonprogressive findings, 
conservative management was considered appropriate. The patient 
received counseling on the critical importance of avoiding laser expo-
sure and using protective eyewear. Follow-up visits were scheduled at 6- 
month intervals. 

3. Discussion 

This case highlights a subtle laser-induced retinopathy caused by a 
low-power (35–40 mW) and long-wavelength laser, detected using AO- 
OCT. AO-OCT enabled detailed retinal visualization, revealing RPE and 
Bruch’s membrane loss, inner and outer photoreceptor segment degra-
dation, and concurrent nuclei dropout. Our findings indicate that the 
RPE and choriocapillaris were the origins, impairing photoreceptors and 
correlating with symptoms. While this patient showed mild changes, 
severe cases with shorter-wavelength and higher-powered laser expo-
sure may feature outer nuclear layer disruption and inner retinal 
hyperreflective material,2 potentially affecting Müller cells. 

The enhanced resolution and contrast of AO-OCT significantly im-
proves the diagnostic process for identifying laser-induced retinopathy. 
The specificity of AO-OCT in this study, which captured subtle retinal 
pathologies in areas corresponding to RPE damage and preserved the 
integrity of Müller cells, implies a higher prevalence of such retinopathy 
among laser users. This case reinforces the implementation of precau-
tionary measures, advocating safety eyewear use. Clear diagnostics ob-
tained from AO-OCT are crucial for healthcare providers to offer 
informed counseling on laser safety. The insights gained from AO-OCT 
imaging not only reaffirm its diagnostic value, but also improve our 
understanding of the pathophysiological effect of laser exposure on the 
retina, while demonstrating the importance of detailed observation in its 
diagnosis. Further research is needed to better understand laser-induced 
retinal damage and its long-term outcomes. 

4. Conclusions 

In summary, this case of laser-induced retinopathy advances our 
understanding of the pathophysiological effect of laser exposure on the 
retina and suggests a higher incidence of laser-induced retinopathy than 
previously diagnosed. This case serves as a reminder for laser users to 
exercise caution, and also highlights the necessity for ophthalmologists 
to carefully observe and examine such cases. 

Patient consent 

The patient provided written consent to publish this case report. 
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funders played no role in the study design, data collection, analysis, 

Fig. 1. Multimodal imaging of fovea of the affected eye. The lesion was unremarkable on color fundus photography (A, B), fundus autofluorescence imaging (C), 
and retinal swept source (SS)-optical coherence tomography (OCT) angiography (OCTA) (D). Damage to the retinal pigment epithelium (RPE) without neo-
vascularization was observed in the early (E) and late (F) phases of indocyanine green angiography. En face SS-OCT image from the inner and outer segment line to 
the RPE revealing a low-intensity circle of approximately 80-μm diameter at the center of fovea (G). En face SS-OCT image from the RPE to the Bruch’s membrane 
showing RPE damage (H). SS-OCTA of the choriocapillaris slab showing impaired blood flow in the fovea (I). Conventional spectral domain OCT, due to its lower 
resolution, only indicated a reduction in reflectivity in parts of the foveal ellipsoid zone band without retinal thinning (J). (For interpretation of the references to 
color in this figure legend, the reader is referred to the Web version of this article.) 
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Fig. 2. Evaluation of the foveal morphology with adaptive optics optical coherence tomography (AO-OCT). (A–C) AO-OCT revealed the absence of the retinal 
pigment epithelium (red: normal regions; dark red: damaged but remaining regions) and Bruch’s membrane (green: normal regions), distinct loss of inner and outer 
segments in the photoreceptors (width, 83 μm), and the corresponding dropout of photoreceptor nuclei (yellow), all with clear boundaries while Müller cells 
appeared unaffected, visualized within the outer nuclear layer (light blue). Photoreceptors are missing only in the area affected by the laser. (For interpretation of the 
references to color in this figure legend, the reader is referred to the Web version of this article.) 
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