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Shoulder release and tendon transfer is frequently performed to address 
persistent deficits in shoulder external rotation in neonatal brachial plexus palsy 
(NBPP).

Postoperative improvements are well described, though associated losses are 
poorly documented. Loss of ability to reach midline (LOM) can result in 
impairment of ADL’s (grooming, dressing, etc). Task-based functional outcomes of 
these procedures have yet to be reported

The purpose of this study was to assess outcomes of our approach with respect 
to:
- Changes in limb movement and function
- Incidence and predictors of LOM
- Changes in patient self-reported outcomes

Figure 5: Passive and Active Range of Motion

Figure 7: Modified Mallet Scale (Abzug et al 2010)

- Internal rotation decreased from 4 to 3 (this means patient can still reach 
midline with wrist flexion)

• Shoulder release and tendon transfer rebalances shoulder motion by increasing external rotation and abduction, while reducing internal rotation 
• Our study is the first to report task-based functional outcomes of secondary shoulder reconstruction for NBPP
• A conservative surgical approach can improve task-based abilities and self-reported outcomes, while preserving internal rotation within a functional range
• Although more aggressive surgical release could produce greater gains in external rotation, the losses of internal rotation could affect overall function
• Patients with preoperative internal rotation weakness should be specifically counseled on the risk of LOM
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Figure 6: Active Movement Scale (Curtis et al 2002)  

Loss of ability to reach midline (LOM): Mallet 
or AMS internal rotation < 3 (Greenhill et al 
2018)

LOM in 3 patients (10%)
- No significant associations found 

between patient demographics and LOM
- All three patients had extended Erb’s or 

total palsy 
- All had limited preoperative Mallet hand-

to-spine (score: 2)

Figure 8: Brachial Plexus Outcome 
Measures and self-report (Ho et al 2012)

- Table: No decline in midline activity. Improved shoulder 
and distal limb tasks

Fig 2c

Fig 3b

83.8
71.5

60.8

81.1

Methods
Consecutive patients with at least 2 year follow-up (n=30) 

Shoulder release
- Deltopectoral approach (Fig 1a)
- Coracohumeral ligament release with fractional lengthening of pectoralis major 
tendon (Fig 1b)
- Subscapularis and capsule left intact

Tendon Harvest
- Posterior axillary crease with arm internally rotated for tendon harvest  (Fig 2a)
- Wide dissection of latissimus dorsi, teres major, and conjoined tendon (Fig 2b)
- Axillary and radial nerves protected (Fig 2b and c)
-Tendon released and nerve pedicle confirmed (Fig 2d)

Tendon transfer and reinsertion
- Transfer to greater tuberosity with arm in abduction and external rotation (Fig 
3a)
- Axillary nerve identified at distal extent of exposure (Fig 3b)
- Tendon transferred through triceps-deltoid interval and  secured via bone 
anchors (Fig 3c)
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Rehabilitation Protocol
- Week 0-4: shoulder spica cast in 

external rotation (Fig 4)
- Week 4-8: Transfer to splint and 

gradual weaning with goal of hand 
to midline at week 8 

- Week 8-12: Spica splint during sleep 
with strengthening and passive end-
range stretches 

Fig 4
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