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Introduction 
 

Congenital mirror movement (CMM) disorder is a 
very rare condition (<1 in a million) where voluntary 
limb movements trigger involuntary mirroring in the 
opposite limb. This study examined whether four 
weeks of unilateral resistance training, followed by 10 
days of detraining, affects mirroring activity and 
cross-education effects (i.e., strength gain in the 
untrained opposite limb) in individuals with CMM. 
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Methods 
 

Two right-handed participants (both male; age 18 and 
47) reporting CMM completed four weeks of 

maximal unilateral isometric grip training of the left 
hand, three times per week using a grip trainer 
(Digiflex), followed by 10 days of detraining. Training 
sessions increased from two to five sets of eight 
maximal repetitions per session. Participants 
completed testing for grip strength and muscle 
activation at baseline, mid-training, post-training, and 
after detraining. Testing included three brief 3-second 
maximal voluntary contractions (MVC) and a 1-
minute MVC contraction of each hand. MVC force 
(kg) was measured using Jamar and Biopac grip 
dynamometers, while simultaneous EMG recordings 
captured muscle activity from the flexor carpi radialis, 
extensor carpi radialis, and flexor digitorum 
superficialis of both arms. 
 

Results 
 

Due to the low sample size in this study (on account 
of the rare condition), only descriptive results are 
reported. After left-hand training, left grip strength 
increased in the first participant by ~12% and 
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remained ~6% above baseline after detraining. 
Strength in the untrained right arm improved ~17% 
and increased to ~23% above baseline after 
detraining, indicative of cross-education. The second 
participant showed a modest increase of ~6% by the 
end of detraining and no cross-education. Both 
participants showed substantial mirroring force and 
EMG activity in the opposite limb during 1-minute 
MVC contractions of either hand. Mirroring force in 
the right hand during a 1-minute left MVC was ~20% 
MVC for both participants at baseline and decreased 
by almost half at the end of detraining. Mirroring 
force in the left hand during 1-minute right MVC was 
~40% MVC and ~20% MVC for each participant, 
respectively, and decreased by almost half after 
detraining. EMG activation of the right hand during 
the left 1-minute MVC ranged from 67% to 82% 
MVC at baseline, with little change after training, and 
then increased after detraining. EMG activation of 
the left hand during the right 1-minute MVC was in 
the range of 80% MVC and tended to increase post-
training, but reverted to baseline or lower after 
detraining. 
 

Conclusion 
 

In two participants, unilateral grip training reduced 
mirroring force and improved strength, with signs of 
cross-education. However, muscle activation 
responses varied, and detraining effects were 
inconsistent. Further research, with larger samples 
and a longer intervention period is needed to 
understand individual differences and long-term 
benefits for CMM. 
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