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ght Associated

Spaceflight Associated
Neuro-Ocular Syndrome

Disclosure: We are going to be discussing a disease that has
no terrestrial equivalent (but | did write a book about a
disorder that literally has never been diagnosed on Earth).

Roman war chariot roads: 4 ft 8 and 5"




Wagon width to standard railroad gauge
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Solid rocket boosters travel on rail and
through rail tunnels (granted not
exactly 4 feet 8 % inches but close)
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My grandfather: Yu Pin (age 95) and his 13
children (including my dad, Alberto Lee)
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Yu Pin (Lee Sy Do)

* Born in the Empire of China April 29, 1903 (During reign of
the last emperor of China in the Qing dynasty)

* Moved to Manila, Philippines age 36 years

* Worked as janitor in Lee Ching Chuan lumbar company
* Was not literate in Filipino language

* Spent 50% of his salary to learn how to read at night

* Taught himself to learn English by reading newspapers that
he collected from trash (because on one side was Mandarin
and on the other side was....English)

7/11/2023

Yu Pin had 12 children including Alberto

Alberto & Rose immigrated from Manila to the
United States in 1963 to complete internal
medicine residency training in New York City, NY




Invented during Yu Pin’s lifetime (1903-2006)

* 1903 Yu Pin born in China | J'E"l“
* 1903 Wright Brothers first flight
* 1906 Radio broadcasting

* 1909 First model T Ford

* 1925 Television

* 1945 Atomic bomb

* 1969 Man on the moon

* 1973 Motorola mobile phone

« 1975 Personal computers

* 1985 Worldwide web

* 2000- iPhones, apps, wifi, Wii, Facebook, Google, Netflix......
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Yu Pin’s son Alberto Lee had three children in
the United States (two also became doctors)
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OnJuly 20, 1969, | was 5 years old,
the moon landing was on tv....




“Houston” was the first word spoken
from the moon
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July 1978: | wanted to be a doctor;
2"d choice NASA; 3rd Jedi knight
] i

Optic Disc Edema, Globe Flattening,
Chaoroidal Folds, and Hyperopic Shifts
Observed in Astronauts after Long-duration
Space Flight




You can read more about SANS at....
JOURRAL OF

t-assoclated neuro-ocular
syndrome (SANS)

Space Flight-Associated Neuro-ocular
Syndrome
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20 year Timeline: SANS in astronauts

* 2003: Choroidal folds in astronaut on return

* 2005: Optic disc edema & cotton wool spot

* 2007: Cotton wool spot

* 2008: Optic disc edema OU

« ISS flyers: 50% hyperopic shift

* 2011 Mader et al SANS findings published in Ophthalmology
* 2013 Recurrent findings in repeat flyer (JNO)

*2022: PED, CSR, intraretinal cyst (pachychoroid)
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The mysterious syndrome impairing
astronauts’ sight

NDOTV

Mysterious Syndrome Impairing Astronauts’
Astronauts are  Eyesignt
mysterious oye

Headlines

Astronauts’ eyes are at risk after too
much time in space




Longitudinal Medical Surveillance:
We need to see, why they cannot see
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Longer & longer duration missions

A5A Astronaut
Single Spacefligl
Record Holders




Cumulative days in space records

A Astronaut
Cumulative Days in Space
cord Holders
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Visual Acuity &
Amsler Grid

Space Anticipation Glasses
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On space station: I0P,
photos & US
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Change in peripapillary retina (in flight L +90
days)
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OCT in SANS

Invited Commentary

Fabruary 2018

Optical Coherence Tomographic Analysis of the
Optic Nerve Head and Surrounding Structures
in Space Flight-Associated Neuro-ocular
Syndrome

F Authoe Affillations
SAMA Dyahidfadmedd, 2018,13E21200 200, duiIC 1001 conopbitlahied Z017.5496
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Choroidal folds develop Flight Day (FD) 90

Frisen grade 1 optic disc edema with
choroidal folds (FD 90) OU
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Space “sleeping bag” negative pressure device
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* Head-Down Bed Rest & Eye

KESEARCH ARTICLE

Ocular Qutcomes Evaluation in a

Head-Down Bed Rest Study

Cawensimt Toups, Re
FATRICE (1, Yaam
Hkstakns F G

Aviaiion, Space, and Environmenial Medicing « Vol. 83, No. T « Urlober 2074

* Head-Down Bed Rest & Eye

CASE REPORT

Effects oHead-Down Bed Rest on Ocular
Structures and Visual Function in a Healthy Subject

HoeITa L LACMWELL, LTsarn B Lonery,
SO5aNA . SARFLIR, AT CAANMARD VIZZERI

Aviniiom, Spce, ol Erviremmental Medicine = Vol. 82, No. 2 = bebruary 2073
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OCT RNFL head down study
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» Spectralis OCT

Results: RNFL increase

» Case Example, 14-d Bed Rest

i g S

Results: increased RNFL

» Case Example, 70-d Bed Rest
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VaPER study. After exposure to a hypercapnic environment and 30-days of strict HDT bed rest, some subjects
developed (A) Frisen grade 1 or (B) Frisen grade 2 optic disc edema. C) Total retinal thickness (TRT) around the
optic nerve was measured

Pre-bed rest Post-bed rest

The image shows changes in

ventricular volume before and
after bed rest. Photo: American
Journal of
Donna Roberts

Effects of Spaceflight on Astronaut Brain Structure as
Indicated on MRI

Abstract

* Narrowing of central sulcus

* Upward shift of brain

* Narrowing of CSF spaces at vertex

¢ Occurred frequently and predominantly in
astronauts after long-duration flights
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Kazakhstan return from ISS

3 astronauts from International Space
Station land In Kazakhstan
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EARTH

Texas relative

to the Earth
and our Sun
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Kazakhstan hard return

Houston is far from Kazakhstan
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Space X return to Earth
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IN-FLIGHT
VISION TESTER
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Multimodal imaging Direct and Indirect measures
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Head mounted, wearable, light weight, segmented,
stabilized, portable, high performance, dynamic,
freeform display, integrated device

Interpupillary
Distance
Adjustment

Stabilized,
Wearable
Headset

High Performance
Camera Arrays
Dynamic With Eye Tracking

Freeform Lenses Technology
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Virtual reality of simulated optotypes in the
eye lane (complete with VR houseplants)

Head mounted display fo

r Amsler grid
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Context extraction and generative translation
of multimodal imaging data collection
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Fully assembled VR headset device

Interpupillary

Distance
Adjustment

Stabilized,
Wearable
Headset
Freeform

Multi-Layer | | High performance
Refraction Camera Arrays
Dynamic With Eye Tracking
Freeform Lenses Technology
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On July 20, 1969, | was 5 years old,
the moon landing was on tv....
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Jim Lovell: April 1970

""'/7777\
ﬂouston, we have )

a problem

April 1970: “Houston, we’ve had a
problem”—Jim Lovell
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Half the spacecraft panel lost
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Jim Lovell

Apollo fuel cell
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Most of the computing power was
human brains at NASA

1978: | wanted to bdla doctor..
219 choice’NASA; 3rd Jedi knight. It
turns oUt thath get to do all three!

25



Today, | get
to work with
real rocket
scientists at
JSC at NASA
in Houston
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Lee family reunion Manila 2006:
Yu Pin died age 103:

Lee family reunion:
Hundreds of descendants of Yu Pin
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| don’t think that Yu Pin could ever have imagined

what the lives of his grandson (me) or his great-

grand children (my kids) would be like in America
il
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On December 17, 1903, Orville and Wilbur Wright flew over
Kitty Hawk, NC. 118 years later, a small piece of their Wright
Flyer is soaring over the plains of Mars on NASA's Ingenuity
helicopter
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¥ ‘Lool
moon. | hearing it from Mars.

Thank you...
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