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Targeted Muscle Reinnervation (TMR) – Literature 
Summary 

 

The effect of Targeted Muscle Reinnervation (TMR) on the use of myoelectric pros-

theses in upper-extremity amputees:  

 88% of patients who underwent TMR surgery were able to operate a myoe-

lectric prosthesis. 

 The performance with myoelectric prostheses assessed with the Box and 

Bocks and Clothespin Tests was increased by two to six times. 

 The speed measured in the Clothespin Test with myoelectric prostheses 

during task execution was increased by 26%. 

 Myoelectric prostheses were easier to use and felt more natural. 

 

The effect of Targeted Muscle Reinnervation (TMR) on residual limb neuroma pain 

in upper-extremity amputees: 

 None of the patients who underwent TMR demonstrated evidence of new 

neuroma pain after the procedure. 

 93% of patients who presented with preoperative neuroma pain experi-

enced complete relief of pain. 

 

 

Performance with the pre-surgical myoelectric device and the TMR controlled myoe-

lectric prosthesis was compared with a modified Box and Blocks test (patients were 

standing instead of sitting while duration of the test was 120s instead of 60s). With 

the new prosthesis patients showed marked improvement (on average 177%) (Mil-

ler et al., 2008) 

 

Achieving a high level of function with prosthetic limbs remains challenging, espe-

cially for higher upper extremity amputation levels, where the disability is greatest. 

Targeted muscle reinnervation (TMR) is a new technique that employs a series of 

novel nerve transfers to enable better control of upper limb prostheses mostly for 

above elbow amputees. Recent experience has suggested that TMR may also inhibit 

symptomatic neuroma pain formation. 
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Targeted muscle reinnervation may be considered in the acute trauma setting to 

prepare patients for myoelectric prosthesis fitting and to prevent neuroma pain. This 

procedure has been performed successfully on people with shoulder disarticulation 

and transhumeral level amputation. Performance and task execution speed with 

myoelectric prostheses after TMR surgery has increased on average 177% (Miller 

et al., 2008) and 26% (Kuiken et al., 2004), respectively, as compared to pre-

surgical myoelectric prostheses. Patients reported that it was easier, faster and felt 

more natural to use the myoelectric prosthesis after TMR surgery (Kuiken et al., 

2004, Miller et al., 2008; Cheesborough et al., 2015). Perceived ease in performing 

activities of daily living with the myoelectric prosthesis after TMR was reported for: 

eating, drinking from a bottle, cooking, cleaning, housework, yard work, and home 

maintenance (Miller et al., 2008; Cheesborough et al., 2015). In respect to pain 

relief, the TMR procedure brought complete relief of neuroma pain in 93% of pa-

tients, while none of the patients demonstrated evidence of new neuroma pain after 

the procedure (Souza et al., 2014). 
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