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YOU can’t teach old brain new tricks – or so we thought. 

New research by Oxford scientists has found evidence that the organ could be even 
more adaptable than previously thought. And it is believed the findings could lead to 
new ways to treat people who have lost limbs, had a stroke or suffered a brain injury. 
Study leader Dr Tamar Makin explained: “This study tells us a lot about how the 
brain adapts to compensate for a disability.“ Whichever body part is being used to 
compensate for a hand loss takes over the brain territory of the missing hand.”  

The study was carried out by scientists based at the John Radcliffe Hospital on behalf 
of Oxford University and Oxford University Hospitals NHS Trust (OUHT). Over a 
period of five years they watched the different ways about 50 patients carry out tasks 

Kirsty	  Mason,	  who	   lost	  her	   right	   arm	  below	   the	   elbow	   following	   an	  accident,	  
shows	   neurological	   disability	   consultant	   Dr	  David	  Henderson-‐Slater	   how	   she	  
deals	  with	  day-‐to-‐day	  activities	  like	  using	  her	  phone.	  	  



such as opening bottles of water, tying their shoelaces and using mobile phones. In 
particular, the researchers compared those who were born without a hand and those 
who lost one later in life. Dr Makin said one of the key findings was that the brain did 
not distinguish whether or not a body was born with a hand. She said: “The brain is 
not fussy about whether there is a hand at the end of the arm, a prosthetic or a 
‘stump’, so long as it is used in a similar way.” And, she said, the age a person lost a 
hand was not believed to affect how well the brain adapted to the change. 

Headington resident Clay Wesenberg, originally from Canada, was born without a 
hand and received some specially made prosthetics from experts in OUHT. Like 
others who took part in the study, the 38-year-old’s brain responses to certain actions 
were measured in an MRI machine. He said: “You learn strategies for how to do 
things your own way. “If you asked me to do something in the way you’re doing it I 
might find it difficult. 

“But although I will do it differently, the outcome will be the same.” Another patient, 
Kirsty Mason, from Bracknell, lost her lower right arm in an accident six years ago. 
The 23-year-old has since learned to use what remains of her lower arm to do a 
number of things, including helping to tie her hair in a ponytail, use her mobile phone 
and do up zips and buttons on a coat. The researchers will publish their findings today 
on the Wellcome Trust's website. 

Co-author Dr David Henderson-Slater, of the Nuffield Orthopaedic Centre in 
Headington, said: “We have always known that some people adapt to the loss of a 
limb very soon, and make changes in the way they use other parts of their body to 
compensate. “This study helps us to understand the basis for this and we may be able 
to incorporate this knowledge into the therapy we offer to new amputees.” He added: 
“This could also help with the rehabilitation of people who have suffered from strokes 
and brain injuries.” 

(http://www.oxfordmail.co.uk/news/11705480.Human_brain_proves_clever_at_learning_to_handle_disability/) 



Unfussy' brain finds ways of 
coping with loss of a hand 
People born without one hand, who are still able to use both limbs 
well in otherwise two-handed tasks, are likely to show brain activity 
which resembles that of people with two hands, an Oxford University 
study has found. 
 
'The brain doesn't care if you are born with only one hand. The brain is not fussy 
about whether there is a hand at the end of the arm, a prosthetic or a "stump" – so 
long as it is used in a similar way,’ says lead author Dr Tamar Makin from the 
University of Oxford’s Centre for Functional Magnetic Resonance Imaging of the 
Brain (FMRIB). 

The team's results might indicate ways in which new amputees may be able to 
regain near-normal function, through therapy that potentially takes advantage of 
the brain resources normally used by the missing hand. 

A previous study from Dr Makin's group shows that people born without a hand 
tended to use the remaining part of the arm in their daily life. When moving that 
arm, they showed activation in a brain area corresponding to the missing hand. 

In contrast, people who were born with a hand and lost it later in life tended to 
favour their intact hand much more. For them, moving the opposite, intact hand 
tended to activate the brain area corresponding to the missing hand. 



These differing patterns of brain activation suggest that the body part which is 
used more to compensate for the absence of the hand takes over the brain area 
which would otherwise have been used to move the missing hand. 

The new study, published in the journal eLife, shows that the extent different 
people compensate for a missing hand has an even greater effect on the brain. So 
much so that people with a missing hand who can do two-handed tasks nearly as 
well as able-bodied people (such as putting on socks or using a knife and fork) 
have brains that are nearly indistinguishable from those of able-bodied people. 
 

“The brain doesn't care if you are born with only one hand.”      
(Dr Tamar Makin) 

 
The study involved 38 participants (14 born with one arm, 24 with two) who were 
asked to rest quietly in a MRI scanner while the researchers tracked their brain 
activity. The scientists looked at how brain activity on one side of the brain 
correlated with the corresponding activity on the other side of the brain. They 
found that there was a symmetrical pattern of activity in those with two 
hands.  Those with a missing hand, as a group, were more likely to have an 
asymmetrical pattern of brain activity, because of differences in brain areas linked 
to the missing hand versus the intact hand. 

However, the more people used the stump in everyday life, the more symmetrical 
the pattern of their brain activation. The few people with a missing hand who 
functioned nearly as well as two-handed people showed brain activity that was 
almost indistinguishable from those with two hands. 

Study co-author Dr David Henderson Slater, Consultant at the Nuffield 
Orthopaedic Centre in Oxford, said: 'We have always known that some people 
adapt to the loss of a limb very soon, and start to make changes in the way they 
use other parts of their body to compensate for not having a hand.  It is 
encouraging to see that there is hope for improvement even after devastating 
injuries, and to understand better what is going on inside the brain to make these 
behavioural adaptations. We may be able to incorporate this knowledge into the 
therapy we offer to new amputees.' 
	  


