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Background 

«[…] the practice of writing with the right hand 
could be transferred in a certain way to the left» 

«[…]the left hand had now transferred her attitude 
to the right hand, in the wrong sense». 
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Neuroanatomical models explaining CLT 
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CONTRALATERAL LEARNING TRANSFER ? TRANSCALLOSAL CONNECTIVITY 



•  Suppression of voluntary tonic EMG 

activity by TMS of the ipsilateral 

hemisphere 

 

•Cortical origin (Wassermann et al. 1991) 
 

• Driven by excitatory (glutamatergic) 

transcallosal motor fibers synapsing on 

inhibitory (GABAergic) interneurons in 

the contralateral primary motor cortex 

(Ferbert et al., 1992; Meyer et al., 1995) 
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ISP Baseline 

ISPinhibition% =  (1 – ISPAREA/BaselineAREA) x 100 
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Experimental design 
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TMS  
basal 

evaluation 

RH 

LH 

POPULATION: 22 healthy subjects (age32 ± 8 y.o.; 16 F) 
 
MOTOR TASK: Modified Nine-Hole Peg Test (mNHPT) (Nuara et al, 2019) 
• Performance depends on frontoparietal network functioning  

(Uggetti et al. 2016; Fiori et al. 2018) 
• Performance improves with repetition over time  

(Solari et al. 2005) 

Ipsilateral Silent Period 
ISP% =  (1 – ISPAREA/BaselineAREA) x 100 

NEUROPHYSIOLOGICAL REGRESSOR 

Contralateral Learning Transfer  
CLT =  (ΔT0-T6 LH – ΔT0-T6 RH)/ ΔT0-T6 RH 

MAIN BEHAVIOURAL OUTCOME 

? 
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Results (1) 

Behavioral endpoints 
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Results (2) 
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No correlation between 
RH and LH improvement  

Significant partial correlation 
(ISP as control variable) 

r= 0.445 
p= 0.043 

R = 0.297 
p = 0.18 

Transcallosal inhibition makes significant the interplay between RH and LH learning 



Transcallosal inhibition (ISP) 
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Results (3) 

Transcallosal inhibition explains contralateral learning transfer 

R2 = 0.376 

p= 0.001 

BF1|0 = 8.329 

Substantial level of evidence in 

favor of the alternative 

hypothesis  

(Kass and Raftery, 1995)  
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Conclusion 

• Trans-callosal connections between brain motor structures drives CLT 

 

• Direct M1-to-M1 interplay? 

• PM-PM and S1-S1 > M1-M1 connections  

(Ruddy et al, 2017) 

• M1-to-M1 proximal>distal motor connectivity 

(Pandya and Vignolo, 1971; Jenny, 1979; Brodal, 2004) 
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• Role of underground callosal connections? 

 

PFC: Prefrontal Cortex; BG: Basal Ganglia; CB: Cerebellum; 
PM: pre-motor cortex; SMA: supplementary motor area; B 
Stem: brainstem nuclei 

Carrol et al. 2006 

Shah et al. 2021 
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• Role of underground callosal connections? 

 

• Potential for motor rehabilitation  



«[…] non sappia la tua sinistra quel che fa la destra» Matteo 6 ,1-4  
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