
Preserved functional selectivity within the parieto-frontal 
motor networks in congenitally blind individuals

Luca Turella1, Valentina Bruno2, Andrea Leo3, Matteo Diano2, 

Pietro Pietrini3, Carla Tinti2, Emiliano Ricciardi3, Francesca Garbarini2

1. Center for Mind/Brain Sciences (CIMeC), University of Trento, Italy; 2. Department of Psychology, University of Torino, Italy; 3. IMT School for Advanced Studies Lucca, Italy.

BACKGROUND & AIM 

MATERIALS & METHODS

This research was supported: by the Provincia Autonoma di Trento, by the CARITRO foundation and by CIMeC
to LT., by the MIUR‐SIR 2014 grant (RBSI146V1D) and the San Paolo Foundation 2016 grant (CSTO165140) to
F.G.; by Prin 2015 and 2017 to PP.

FUNDINGSREFERENCES

CONTACTS

luca.turella@gmail.com

RESULTS: MVPA

CONCLUSIONS

1.Goodale, M. 2011. Transforming vision into action. Vision Res. 51, 1567–1587.
https://doi.org/10.1016/j.visres.2010.07.027

2.Fiehler, K., Burke, M., Bien, S., Roder, B., Rosler, F., 2009. The Human Dorsal Action Control System Develops
in the Absence of Vision. Cereb. Cortex 19, 1–12. https://doi.org/10.1093/cercor/bhn067

3.Lingnau, A., Strnad, L., He, C., Fabbri, S., Han, Z., Bi, Y., Caramazza, A., 2014. Cross-Modal Plasticity Preserves
Functional Specialization in Posterior Parietal Cortex 541–549. https://doi.org/10.1093/cercor/bhs340

Participants. Sighted controls (N=15) and congenitally blind
individuals (N=8) performed the same motor task with the right
dominant hand within the MR scanner.
Task. We adopted a delayed motor task which involved
performing different movements. Participants were instructed to
perform two specific actions, either reaching or grasping,
towards one of two objects positioned in different spatial
positions (left vs. right with respect to the midline).

ROIs selection. We selected the following regions of interest
(ROIs): dorsal premotor cotex (PMd), ventral premotor cortex
(PMv), anterior intraparietal area (AIPS), primary motor cortex
(M1) and primary visual cortex (V1).
MVPA approach. We performed a ROI-based multivariate
analysis (MVPA) comparing the spatial distribution of the
decoding for two motor features within the motor networks of
the two groups. MVPA was performed on data extracted from
the execution phase of the task modelling each time point with a
finite impulse response. We focused on the execution phase of
the task.
Multivariate analysis allowed to test if our ROIs contained
information about the direction and the type of performed
action in sighted controls (SC) and in congenitally blind
individuals (CB).

Background. The dorsal stream has been classically associated
with the neural computations necessary for “vision for action”
(1). Nevertheless, a recruitment of the dorsal stream has been
also described in congenitally blind individuals while performing
motor tasks (2,3). This finding suggests that parieto-frontal
networks underlying motor control might follow a similar
development even in the absence of visual experience. Still, it is
not clear whether the lack of visual input affects the functional
selectivity of the regions within these networks.
Aim. Our study investigated similarities and differences in
functional selectivity within the motor networks of congenitally
blind and sighted individuals by means of fMRI.
We focused on the representation of 2 different motor features:
1.action encoding, distinguishing between different actions;
2.direction encoding, distinguishing between movements
performed towards different spatial positions.

1. Direction and action information did not differ
within the motor networks in NS and CB
individuals;

2. V1 encoded direction information in CB as well;
3. Vision is not a mandatory prerequisite for the

functional development of the parieto-frontal
motor networks.

EXECUTION PHASE

Experimental design. The
experimental conditions were
embedded in a 2x2 factorial
design. First factor: Action
(grasping vs. reaching). Second
factor: Direction (leftward vs.
rightward movements).
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