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Mechanism and clinical features of
laser-induced macular injury

TIAN Meiwen’, LIU Ke’, CHEN Sheng, LIU Shenwen
(Shenzhen Eye Hospital, Shenzhen Ophthalmology Medical Center, Southern Medical University, Shenzhen 518040, China)

Abstract Laser-induced macular injury represents an increasingly prominent public health concern in the field of
ophthalmology, with its mechanisms involving photochemical, photothermal, and photomechanical effects.
Clinically, it primarily manifests as decreased visual acuity, central scotoma, and blurred vision. Adults typically
seek medical attention promptly, whereas children often delay treatment due to concealment of symptoms.
Fundus examination reveals non-specific alterations in the retinal pigment epithelium (RPE) layer, along with
yellow or gray lesions in the macular region. In severe cases, full-thickness retinal breaks, preretinal hemorrhage,
or choroidal neovascularization (CNV) may be observed. Among auxiliary diagnostic techniques, optical
coherence tomography (OCT) precisely localizes the layers of injury, displaying a dense hyperreflective outer
band in the acute phase and photoreceptor regeneration or scarring in the chronic phase. Fluorescein fundus
angiography (FFA) combined with indocyanine green angiography (ICGA) evaluates vascular leakage and CNV.
Optical coherence tomography angiography (OCTA) provides non-invasive three-dimensional vascular
diagnosis, while fundus autofluorescence (FAF) quantifies the extent of injury. Electroretinography (ERG)

detects cone cell dysfunction, and adaptive optics scanning laser ophthalmoscopy (AO-SLO) along with near-
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infrared reflectance (NIR) imaging reveal morphological changes in photoreceptors. Multimodal imaging
combining OCT with other auxiliary examinations enhances diagnostic accuracy. There is no consensus on
treatment strategies; conservative pharmacological approaches include corticosteroids to suppress inflammation,
lutein for antioxidant protection, and local triamcinolone acetonide injections to reduce edema. Surgical
interventions target full-thickness retinal breaks (vitrectomy combined with internal limiting membrane
peeling), sub-internal limiting membrane and sub-hyaloid hemorrhages in the macular region (YAG laser
capsulotomy), and secondary CNV (intravitreal anti-vascular endothelial growth factor injections). However,
controversies persist regarding the timing of administration, dosage, and long-term efficacy of treatment
regimens, necessitating validation through large-scale clinical studies. Prevention and control require a
multifaceted approach: strengthening public education and enforcing stringent market regulations to curb the
circulation of high-risk laser products, as well as promoting multicenter research to optimize treatment windows
and protocols. This article reviews the advancements in basic theoretical research on the epidemiological
characteristics, clinical manifestations, diagnosis, and treatment of laser-induced macular injury, aiming to
provide references for its prevention, diagnosis, and treatment.

laser; macular injury; multimodal imaging; therapeutic applications
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B HAZRYERARRGHIRKRER OCT KE
Figure1 Fundus photography and OCT examinations of

left macular injury caused by a laser pointer

(a) P AR 78 80 BXE DX (095 7225 (b) OCT f 71 B BT X
RPE JZiEZeE P .

(a) Fundus photography shows a gray lesion in the macular
area; (b) OCT reveals a discontinuity of the RPE layer in the

macular area.
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2 HtERMBARERRGIRKRER OCT KE
Figure2 Fundus photography and OCT examinations of

right macular injury caused by a laser pointer

() HRJVE HEAR 075 38 BAE v [ T 4 V2 2H S4B IS ¥ 52 I 21
5 (b)OCT 27 WOt i J5 B Bt X 42 )2 2L 45 I )2 6]
K

(a) Fundus photography reveals a circular, full-thickness tissue
defect at the fovea, with a dark red base; (b) OCT indicates a
full-thickness macular hole accompanied by intraretinal edema

in the macular area following laser injury.
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Figure 3 Fundus

and OCTA
examinations at 1 week after right macular injury caused by a

photography, OCT,

laser pointer

() R P MR AR S5 0 B0 DX 200 68 s otk Ok 288 555 2 1L 4) 5
(b) OCT f7R #BEX 73 RPE J2 R, FRi2e b i 2 i
B SR BIK e () OCT-A {7 B BE DX AM 2 40 0 JiE 2 fok 245
IR A LA )22 DL ML 5

(a) Fundus photography shows a red hemorrhagic focus
(choroidal neovascularization) at the macular area; (b) OCT
demonstrates localized elevation of the RPE layer in the macula,
accompanied by shallow detachment of the neurosensory retina
and intraretinal edema; (c) OCT-A reveals blood flow signals
from the outer retina to the choriocapillaris layer in the

macular region.
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4 850 nm HAREATIE R EHRATBABTIRH
RIEKMRMER OCT &

Figure4 Fundus photography and OCT examinations of
right macular injury caused by reflection of 850 nm laser
irradiation from an aluminum casing

(a) HRJFR IEAH 275 B BE DI H B8 1 B0 B0 ks (b)
OCT /N B BE X U RPE J2 B L 14 2 ) S5 4% v

(a) Fundus photography shows a yellow-white, yolk-like lesion
in the temporal macular area; (b) OCT reveals elevation of the
RPE layer with disruption of the inner architecture in the

temporal macular region.
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5 BLEBHRM OCT Rl
Figure 5 OCT findings of laser-induced macular injury

(a) OCT /RO G 5 YCRRSZ 28 N 1 /M5 (IS/0S) BrEL: (b) OCT /R OGS G RPE 2R (o) OCT /R EEHR
Ui B BEX MUZ L s (d) OCT 4280 5 B B IX 23 M N B 5 (e) OCT /8 OGR4 5 B8 BEIX 155 5 5 435 #4 DA v
e MR B AR [ SNEE 5 (F) OCT $E/R O T 5 BB IX = B 5 A B Jry i S R B 55

(a) OCT demonstrates disruption of the inner segment/outer segment (IS/OS) following laser-induced injury; (b) OCT shows slight

elevation of the RPE layer after laser injury; (c) OCT reveals a lamellar hole in the macular area secondary to laser injury; (d) OCT

indicates a localized serous detachment in the macular region following laser injury; (e¢) OCT shows a hyperreflective structure

extending radially along the trajectory from the foveal center after laser injury; (f) OCT demonstrates a hyperreflective mass

accompanied by focal serous detachment in the macular area after laser injury.
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