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Figure 1 Self-rehabilitation protocol executed by the mother 
a) abduction, b) external rotation, c) elbow flexion, d) elbow extension with supination, e) wrist and 
finger extension, f) wrist and finger flexion. (Permission was taken from parents for using these 
pictures in publication) 

Figure 2 Primary and secondary surgeries 

Upper panel: Primary surgery of a 6 months old girl, a) extended left-upper obstetrical brachial plexus (C5,6,7), b) cables nerve grafting, c) ulnar nerve fascicle transfer to 

biceps br. of MCN, d) excellent recovery of 24 months follow up abduction and external rotation of shoulder.  

Lower panel: Secondary surgery of a 18 months old girl, e) adduction and internal rotation deformity of shoulder, f) release of pectoralis major, g) release of LD and 

transfer to teres minor, h) excellent recovery of 6 months follow up. 
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Table 1 Background status of the enrolled cases (n=200) 

Background characteristics Number (%) 

Age at presentation (weeks)a 14.3 (9.2) 

Gestational age at birth (weeks)a 37.5 (2.8) 

Birth weight (grams)a 2,975.0 (825.0) 

Sex   

Male 82 (41) 

Female 118 (59) 

Affected side   

Right 140 (70) 

Left 54 (27) 

Bilateral 6 (3) 

Delivery type   

Normal vaginal delivery 152 (76) 

Instrumental delivery 40 (20) 

Cesarean section 8 (4) 

Place of delivery   

Home delivery by traditional birth 

attendant 

30 (15) 

Hospital delivery by midwife 120 (60) 

Hospital delivery by doctor 50 (25) 

Prolonged labor 136 (68) 

Presentation  

Cephalic 144 (72) 

Breech 40 (20) 

Transverse 16 (8) 

Shoulder dystocia 136 (68) 

Maternal diabetes 40 (20) 

Maternal age (years)a 27.5 (6.8) 

Parity of mother   

Primipara 156 (78) 

Multipara 156 (78) 
aMean (standard deviation), all others are n (%) 

Table 2 Evaluation of the rates of spontaneous (conservative treatment) recovery according to Narakas classificationb 

Narakas classification Total 
200 (100%) 

Grade 1 
72 (36%) 

Grade 2 
64 (32%) 

Grade 3 
50 (25%) 

Grade 4 
14 (7%) 

Complete recoverya 107 (54) 60 (83) 40 (63) 7 (14) - 

Near complete functional recovery but 
partial deformitya 

22 (11) 5 (7) 10 (16) 6 (12) 1 (7) 

Partial recovery with gross functional defect    
and deformity 

31 (16) 7 (10) 13 (20) 10 (20) 1 (7) 

No significant improvement  40 (20) - 1 (1.5) 27 (54) 12 (86) 

aSatisfactory recovery 
bGrade 1, C5, 6, 7 improvement; Grade 2, C5, 6, 7 improvement; Grade 3, panpalsy C5, 6, 7,8, 9, Grade 4, panpalsy with Hornon’s syndrome.  
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Table 3 Satisfactory outcome of primary and secondary surgeries of obstetric brachial 
plexus palsies 

Surgeries Number  
(%) 

Satisfactory outcomes 
n (%) 

Primary surgery (n=24)     

Upper plexus 6 (25) 5 (83) 
Pan-palsy 18 (75) 6 (33) 

All 24 (100) 11 (46) 

Secondary Surgery (n=26)     

Shoulder deformity 15 (58) 13 (87) 

Wrist and forearm deformity 11 (42) 6 (54) 

All 26 (100) 19 (73) 

Primary and secondary surgery 50 (100) 30 (60) 

Mallet score 14 to 25 or Raimondi score 2-3 or Medical Research grading >3 to 5. 

Figure  3 Flowchart of upper and lower trunk treatment outcomes 
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