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Short-term Monocular Deprivation changes Thalamo-
Cortical Connectivity measured with ultra-high field fMRI
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Miriam Acquafredda’, Cecilia Barachini', Laura Biagi%3, Michela Tosetti®3, Maria Concetta Morrone', Paola Binda'; "University of
Pisa, 2IRCCS Stella Maris, Calambrone, Pisa, Italy., 3IMAGO Center,Pisa, Italy

In adult humans, brief periods of monocular deprivation induce ocular dominance plasticity, transiently enhancing responses to
stimuli in the deprived eye in the primary visual cortex V1 (Binda et al., 2018) and the ventral pulvinar (Kurzawski et al., 2022).
Prior work (Acquafredda et al., VSS2023) suggests that these changes are accompanied by a functional reorganization of visual
processing circuits, particularly cortico-pulvino-cortical loops, measured in resting-state. Here we investigated how thalamo-
cortical connectivity is modulated by visual stimulation of either eye, before and after deprivation. We acquired ultra-high-field
7T fMRI EPI sequences from 22 normally sighted adults, pre- and post-2 hours of monocular deprivation. Participants were
presented with monocular band-pass noise stimuli with five contrast levels. BOLD responses were analyzed for three regions of
interest: V1, lateral geniculate nucleus, and pulvinar. Their effective connectivity was assessed by Dynamic Causal Modeling
(Tapas toolbox, Frassle et al., 2017). Post-deprivation, V1 evoked responses increased for the deprived eye and decreased for
the non-deprived eye, and the modulation was stronger for higher contrast stimuli, consistent with a response gain change.
During deprived eye stimulation, pulvinar-to-V1 effective connectivity decreased post-deprivation (like in the resting state) while
the V1-pulvinar connectivity remained constant. During stimulation of the non-deprived eye, the opposite connectivity changes
were observed. These results suggest that monocular deprivation produces a disconnection between pulvinar and V1, probably
decreasing V1 top-down modulation. The mirror-symmetric effect for the non-deprived eye recapitulates the symmetric
modulation observed psychophysically. Overall, resting state and visual-evoked results suggest that brief periods of monocular
deprivation produce changes in visual processing that extend beyond local V1 processes and may reflect a reorganization of
top-down visual influence in V1.

Acknowledgements: Research funded by: grant PREDACTIVE (n. 101170249); grant THE (CUP 153C22000780001); grant PRIN
2022 (Project ‘RIGHTSTRESS—Tuning arousal for optimal perception’,n.2022CCPJ3J, CUP 153D23003960006); grant SMILY (by
Italian Ministry of University and Research FARE-2).

Donate Volunteer

VSS

ANNIVERSARY

MAY 16-20
ST. PETE BEACH

ol ol

MyVSS Account Login

| Email |

| Password | @

Forgot Password?
LogIn
Create an Account

https://lwww.visionsciences.org/presentation/?id=2039 1/3


https://www.visionsciences.org/
https://www.visionsciences.org/
https://www.visionsciences.org/
https://www.visionsciences.org/poster-sessions/?id=449
https://www.visionsciences.org/schedule-of-events
https://www.visionsciences.org/search-abstracts
https://www.visionsciences.org/symposia
https://www.visionsciences.org/talk-sessions
https://www.visionsciences.org/poster-sessions
https://www.visionsciences.org/myvss/?mtpage=forgot_password
https://www.visionsciences.org/myvss/?mtpage=account_new

05/08/25, 21:10 VSS Presentation
Announcements
VSS 2025 Abstracts Now Available in JOV
VSS recognizes its founders, Ken Nakayama and Thomas Sanocki for the 25th Anniversary.
VSS honors Hoover Chan with 25th Anniversary Lifetime Service Award
Information for International Travelers is now available. You can request a Letter of Invite from your MyVSS account.
Thank you to our 2025 Sponsors and Exhibitors.
Vote in the 2025 Board of Directors Election.
Tatiana Pasternak receives the 25th Anniversary Lifetime Achievement Award
Leyla Isik is awarded the 2025 Elsevier/VSS Young Investigator Award.
Jody Culham is awarded the 2025 Davida Teller Award.

J. Anthony Movshon is awarded the 2025 Ken Nakayama Medal for Excellence in Vision Science.
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Important Dates

May 16-20, 2025
VSS 2025

Thursday, May 16, 4:00 pm
Registration Open
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MyVSS

Log in to your MyVSS account to manage your membership, registration, and abstracts.

Login

Join VSS

Not yet a VSS member?

Join Now
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2025 Meeting

VSS 2025 - May 16-20
St. Pete Beach, Florida
We'll see you there!

Future Meetings

VSS 2026 - May 15-19
St. Pete Beach, Florida
Save the date!

VSS 2027 - May 21-25
Seattle, Washington
Save the date!
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