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— Introduction Methods

Participants:
- cataract-reversal patients (n=15; period of visual deprivation + SD= 71+ 48 days)
- Age-matched visually normal controls (n=17)

- Is visual input early in life necessary for the normal

development of the visual system [11?

- We know that a brief and transient postnatal period Experiment 1: Visual motion selectivity Experiment 2: Motion-direction decoding

10 runs (each run has 1 block per direction)

of visual deprivation triggers permanent deficits in 1 run (6 blocks / condition)

visual motion processing 1234, m
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Experiment 3: Resting-state [Independent experiment: 1 run of 9 minutes]

Participants:

deprivation due to congenital bilateral cataracts. - Subsample of 11 cataract-reversal patients (period of visual deprivation + SD= 138 + 50 days )

- We used fMRI to study the alteration of the visual

motion network in adults with a history of early visual

- Age-matched visually normal controls (n=15)

— Results
Experiment 1 Experiment 2
Motion > Static Motion-direction decoding
Control Cataract

Probabilistic atlas

Control > Cataract

40
- . Control c
8 . Cataract _g 30
© 35 ©
— O
= e
(Vg )
(Vp] (V]
% 30 T
p<0.05 (FWE-corrected) t-value g g 25
2 HHA 14 ° °
251-
4 20

20

. Control - motion
gy Control - static
;5’ 3 . Cataract - motion V:I'V Vld
O Cataract - static
€2 Is there a difference between the groups in hMT+/V5?
f-j 1 ] 1 Functionally-defined hMT+/V5 (from experiment 1)
© 40
= I I hMT+/V5 was defined from the conjunction analysis.
0 - Control [ Motion > Static ] [ Cataract [ Motion > Static ] 35
p-value (TFCE-corrected) c
0.05 NE— 0 V1 hMT+/V5 L hMT+/V5 R hMT+/V5 S 30
Correlation between motion selectivity and the period of visual deprivation S g o5l
) E > 20
=5 ©
S 8 -
g . ) N
c O
o %5 4 6 8 10 4 6 8 10
o é ROl sphere radius ROl sphere radius h MT+/V5
p<0.005, k=20 =
(10 mm sphere)
3 — 6 | 50 100 150
Duration of visual deprivation (days) EXpe rl ment 3
Psycho-physiological interaction Resting-state Inter-hemispheric V1 connectivity
Seed region: right hMT+/V5 19
V1 ‘
Control Cataract Control > Cataract experiment 1 ;
/ [CON-CAT] g
LGN ® °°
Juelich brain I TtJ 0.6
atlas
o S 04
@ V5 0.2
, | {Con 1 caT) o
t value P<0.001 t-value P<o 005
8 -4 2 2 4
— Conclusion References

[1] Wiesel, T., & Hubel, D. (1965). J. neurophysiology.

. When processing visual motion, cataract-reversal patients (compared to matched controls) showed: | . )
[2] Bottari, D., Kekunnaya, R., Hense, M., Troje, N. F., Souray, S., & Roder, B. (2018). Neurolmage

 Less recruitment of early visual areas, which also correlated with the duration of early visual | [3]Ellemberg, D, Lewis, T. L., Maurer, D., Brar, S., & Brent, H. P. (2002) Vision Res.
deprivation . [4] Maurer, D., Lewis, T. L., & Mondloch, C. J. (2005). Trends in Cognitive Sciences,.

.. [5] Wang, L., Mruczek, R., Arcaro, M., & Kastner, S. (2015). Cereb Cortex
* Less connectivity between hMT+/V5 and V1.

* Less motion-direction information in early visual areas. ACkn owledgments

. Reduced inter-hemispheric resting state connectivity for V1 in cataract-reversal patients.

. A brief period of early visual deprivation has a region-specific impact on the visual motion network with ..:.‘.’.'.-.
V1 being permanently affected while hMT+/V5 shows resilience. n S '.;.QI'C
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