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Takeaway messages

Inner segments are light-catching funnels
— Morphology and high refractive index

Anatomic correlate of EZ: outer 1/3 of inner
segment ellipsoid

Deposits perturb photoreceptor segments, EZ

At GA border, photoreceptors die back from OS,
translocate cell bodies inwardly, drop out

Much histologic detail is visible in good SDOCT



Inner segments are funnels that catch light
for outer segments

» Refractive index inside cells
exceeds that of interstitial space

Hoang, Linsenmeier, Chung, Curcio, 2002. Visual Neuroscience 19: 395
Harosi, Novales Flamarique, 2012. J Gen Physiol 139: 159.
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Inner segments are funnels that catch light
for outer segments

» Refractive index inside cells
exceeds that of interstitial space

« Total internal reflection confines
light inside photoreceptor
(waveguiding)

» Mitochondria contribute with
high refractive index

Hoang, Linsenmeier, Chung, Curcio, 2002. Visual Neuroscience 19: 395
Harosi, Novales Flamarique, 2012. J Gen Physiol 139: 159. 7



Mitochondria are tightly
packed, full of membranes

i
Hogan, Alvarado, Weddell.
Ocular Histology. 1971.
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Mitochondria are tightly
packed, full of membranes

Isolated inner segments —
act as lenses
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Histologic ISel contains mitochondria
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Cuenca, Ortuno-Lizaran, Pinilla, 2018.
Ophthalmology 125: 407.



EZ overlies outer 1/3 of histologic ISel
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EZ overlies outer 1/3 of histologic ISel

Cones (GNB3) _Mitochondria (COX4) Tapered shape of inner segment?
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Photoreceptors in AMD —
from early AMD to geographic atrophy
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Over drusen
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Over drusen

Rhodopsin mislocalizes
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Over drusen

Rhodopsin mislocalizes

Short/ missing OS, IS B e
j o N USPOR iD) A e

o)) Eall

htt://projectmacula |

90um

P. Johnson ...Fisher, Anderson, L.
Johnson, 2003 IOVS 44: 4481.

19



Over drusen

Rhodopsin mislocalizes
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Over subretinal drusenoid deposits
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Over subretinal drusenoid deposits
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Photoreceptors: cones

Original: Li, Huisingh, Messinger, Dolz-Marco, Ferrara, Freund, Curcio. 2018. Retina 38:1937
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Photoreceptors: rods

Original: Li, Huisingh, Messinger, Dolz-Marco, Ferrara, Freund, Curcio. 2018. Retina 38:1937
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Support cells: Muller glia

Original: Li, Huisingh, Messinger, Dolz-Marco, Ferrara, Freund, Curcio. 2018. Retina 38:1937
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Support cells: Muller glia

Original: Li, Huisingh, Messinger, Dolz-Marco, Ferrara, Freund, Curcio. 2018. Retina 38:1937
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ion & loss in GA

Dyslamination, photoreceptor degenerat
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OJZ of GA: Photoreceptors die back from OS

93-year-old white woman, multifocal GA, observed for 5 years, 6 years before death
Curcio, Messinger, Sloan, Edwards, Bijon, Huemer, Leingang, Freund, Berlin, 2026. IOVS 67: 12
Volume (cubic mm)
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Photoreceptor demise at one atrophic spot

White woman, bilateral AMD, 9 years’ multimodal imaging before death at age 90 years
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Photoreceptor demise at one atrophic spot
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Photoreceptor demise at one atrophic spot

CAM4: Guymer, Rosenfeld, Curcio ... Sadda, 2020. Ophthalmology 127: 394.




Photoreceptor demise at one atrophic spot

Dyslamination
Loss of cell bodies

b o &, - Tia
e 08%cq, €
g 46

& gelo,
ooer s

2eir

CAM4: Guymer, Rosenfeld, Curcio ... Sadda, 2020. Ophthalmology 127: 394.




Microscopic detail is visible in high-quality SDOCT

Curcio, Messinger, Sloan, Edwards, Bijon, Huemer, Leingang, Freund, Berlin, 2026. IOVS 67: 12
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Microscopic detail is visible in high-quality SDOCT

Curcio, Messinger, Sloan, Edwards, Bijon, Huemer, Leingang, Freund, Berlin, 2026. IOVS 67: 12
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Takeaway messages

Inner segments are light-catching funnels
— Morphology and high refractive index

Anatomic correlate of EZ: outer 1/3 of inner
segment ellipsoid

Deposits perturb photoreceptor segments, EZ

At GA border, photoreceptors die back from OS,
translocate cell bodies inwardly, drop out

Much histologic detail is visible in good SDOCT
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Preventing atrophy from starting will also prevent its expansion
Preventing neovascularization will also prevent fluid and fibrosis

Thanks for your attention!
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