
Introduction
Isolated C7-T1 root injuries can impair hand function, with loss of gross motion and fine manipulation. Traditional tendon-only approaches provide hand opening and 
closing, but inadequately address more complex patterns. Expanded options are available with the advent of distal nerve transfers. We present an algorithm using staged 
nerve and tendon transfers, tailored to the individual patient and including re-neurotized musculotendinous units, for hand restoration after lower brachial plexus injury. 

Results
Patients had MRC 0 in the related lower trunk distribution before reconstruction. Those 
presenting late (>12 months) had tendon transfers. Those presenting early (≤12 months) had 
1st stage nerve transfers followed 18 months later by tendon transfers, to allow adequate 
time for recovery of injured and re-neurotized musculotendinous units. After nerve 
transfers, we noted full recovery of FPL, median FDP, and EDC, incomplete recovery of FDS, 
and variable recovery of thumb extensors. Comprehensive hand function was restored in 
the early group after 3 stages, prioritizing gross movement (digit flexion, digit extension) 
with nerve transfers and fine control (opposition, composite grasp, span grasp, key pinch) 
with subsequent tendon transfers. Case studies:

Methods
Clinical data was collected for patients with lower brachial plexus palsy. Analysis was 
performed to assess recovery of motor function following distal nerve transfers for hand 
opening and closing, and rationale, timing, procedural selection, and functional outcomes 
after tendon transfers to restore digit flexion, digit extension, composite grasp, opposition, 
span grasp, and key pinch.
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Discussion
Lower brachial plexus injuries result in devastating loss of hand function. Tendon 
transfers have been the traditional mainstay in these cases. The advent of distal nerve 
transfers has enabled surgeons to pursue a more complete reconstructive course, 
starting with 1st stage nerve transfers for gross digit flexion and extension. 
Subsequent stages, up to 3 total, build upon the gains of nerve transfers using 
preserved, recovered, and re-neurotized musculotendinous units as tendon transfer 
donors to reconstruct more complex movements. Many of these tendon transfers are 
drawn from the surgical armamentarium for tetraplegia and cerebral palsy 
reconstruction. We present an algorithm for restoring comprehensive hand function 
including gross movement (digit flexion, digit extension) and fine control (composite 
grasp, opposition, span grasp, and key pinch) using all available nerve and tendon 
transfer donor sources in 3 stages.

23yo female with C7-T1 palsy (MVC)
Stage 1 (Nerve Transfers):
Digit flexion Brachialis to AIN nerve transfer
Digit extension ECRB/supinator to

PIN nerve transfer

Stage 2 (Tendon Transfers): 
Finger flexion FDP side-by-side tenodesis
Composite grasp Zancolli 2 tendon transfer
Opposition Camitz opponensplasty
Span grasp FCR to APL side-by-side

tenodesis
Stage 3 (Tendon Transfers):
Key pinch Split FPL to EPL tendon transfer

(Mohammed Christ-Church)

5yo female with T1 palsy (AFM)
Stage 1 (Nerve Transfers):
Digit flexion ECRB/supinator to

median nerve transfer
Composite grasp EDQ to ulnar motor fascicle 

nerve transfer
Stage 2 (Tendon Transfers):
Finger flexion Superficialis to profundus

(STP) tendon transfer
Composite grasp Zancolli 2 tendon transfer
Opposition EPB to EPL tendon transfer,

rerouted around FCR tendon
Stage 3 (Tendon Transfers):
Span grasp FCR to APL side-by-side tenodesis
Key pinch Split FPL to EPL tendon transfer

(Mohammed Christ-Church)
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