
Background: There is controversy regarding the 
effectiveness of brachial plexus reconstruction in older 
patients as it is felt that outcomes are poor. 

Objective: To determine the outcomes of shoulder 
abduction in patients over the age of 50 and factors 
related to success.

Methods: Forty patients over the age of 50 underwent 
surgery to improve shoulder function after a traumatic 
brachial plexus injury. Patients were evaluated pre- and 
post-operatively for shoulder abduction strength and 
range of motion (ROM), Disability of the Arm, Shoulder, 
and Hand (DASH) scores, pain, age bracket, gender, 
delay from injury to operation, concomitant trauma, 
severity of trauma, and type of reconstruction.

Results: The average age was 58.2 years with an 
average follow-up of 18.8 months. The average BMRC 
(British Medical Research Council) shoulder abduction 
grade improved significantly from 0.23 to 2.03 (p<0.005). 
Fourteen patients achieved functional shoulder abduction 
of ≥M3 post-operatively. There was no correlation 
between age or age range stratification and BMRC grade 
or those obtaining useful shoulder abduction ≥M3. Active 
shoulder abduction improved significantly with no 
difference based on age or age stratification. There were 
improved modified BMRC grades with nerve transfers 
versus nerve grafts. Less patients achieved ≥M3 function 
if surgery was delayed >6 months. The mean DASH 
score decreased from 45.3 to 40.7 and the average pain 
score decreased from 3.7 to 3.0. Patients with higher 
post-operative BMRC grade for shoulder abduction had 
improved post-operative DASH scores and VAS for pain 
(p=0.011 and 0.005, respectively).

Conclusions: Brachial plexus reconstruction for 
shoulder abduction in patients over the age of 50 can 
yield useful BMRC scores and ROM and age should not 
be used to exclude nerve reconstruction in these 
patients.

Abstract

• Demographics
• 40 patients over the age of 50 (mean 58.2 y; 50-77)
• 77% were men with 33% C5,6 injuries, 22.5% axillary
• Average 18.8 month follow-up 
• 11 underwent nerve grafting, 27 underwent nerve 

transfers and 2 had both grafting and transfers
• Outcomes

• BMRC
• BRMC abduction grade improved significantly 

from 0.23  2.03
• 14 patients achieved shoulder abduction of ≥M3
• No correlation between age or age-range 

stratification and BMRC grade or those obtaining 
useful shoulder abduction of ≥M3 

• Significantly higher BMRC grades with nerve 
transfers compared to nerve graft reconstruction 
(p=0.035)

• Trend towards more patients obtaining ≥M3 
abduction in those who had a nerve transfer 
(42.8%) versus nerve graft (16.7%), although no 
statistical difference (p=0.116) (Table 1)

• Significantly worse shoulder abduction if more 
than 6 months from injury to surgery date 
(p=0.022)

Results

•Age over 50 can yield functional shoulder abduction post 
traumatic brachial plexus injury

•Nerve transfers offer better function compared to nerve 
grafts in this population; there was no difference between 
nerve donor or recipient in this population

•Time from injury to surgery over 6 months is associated 
with a decreased likelihood of achieving ≥M3 shoulder 
abduction

Conclusions

Tables

Learning Objectives

1) Understand the outcomes of shoulder function after 
nerve reconstruction in patients over the age of 50 
with traumatic brachial plexus injury

2) Appreciate that nerve transfers are superior to nerve 
grafting in older patients to regain shoulder abduction 
after brachial plexus injuries.

Methods

Subjects: Patients over 50 who underwent brachial 
plexus reconstruction to regain shoulder function after a 
traumatic brachial plexus injury from 2000-2016. 
Outcomes: Pre- and post-operative shoulder abduction 
modified BMRC and ROM, DASH scores, VAS, severity 
of trauma and type of reconstruction. Patients were 
stratified based on age and reconstruction type (i.e.: 
nerve graft versus transfer).
Statistical Analysis: Outcomes comprising continuous 
variables, such as preoperative and postoperative DASH 
scores, were compared between the groups using 
Wilcoxon signed-rank test, whereas categorical 
variables, such as BMRC grading, were evaluated using 
chi-square tests. Spearman correlation coefficient was 
used for correlation analysis. BMRC grades were 
categorized into 2 groups: M0, M1, and M2 (not useful 
shoulder abduction) and M3 and M4 (useful shoulder 
abduction wherein active motion equaled passive 
motion). Significance was set to 0.05. 

Table 2: Range of motion (ROM) in patients undergoing 
shoulder reconstruction over the age of 50. *Wilcoxon 
Signed Rank Test
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Table 1: Shoulder abduction based on nerve graft versus 
transfer. BMRC = British Medical Research Council Grade. 
*Wilcoxon Signed Rank Test p<0.005; **McNemar Change 
Test p<0.005; ***Kruskal-Wallis – p=0.035 (transfer better 
than graft); +Kruskal-Wallis p=0.116 (no difference between 
graft and transfer)

Abduction
BMRC 
Grade

All 
(n=40)

Nerve 
Graft 
(n=12)

Nerve 
Transfer
(n=28)

Mean pre-
operative

0.23 0.1 0.3

Mean post-
operative

2.03* 1.3 2.4***

≥M3 pre-
operative 
(%)

1 (2.5%) 0 (0.0%) 1 (3.6%)

≥M3 post-
operative 
(%)

14 
(35.0%)**

2 
(16.7%)

12 
(42.8%)+

Should
er

Motion

Preoperative 
ROM (∘)

Last clinical 
follow up, ROM

(∘)

N Mea
n SD N Mea

n SD
p-

value
*

Passive 
abducti

on

24 97.3 35.8 24 99.8 37.0 0.455

Active 
ROM

Abducti
on

40 18.2 39.2 39 40.6 47.6 <0.00
5*

Flexion 32 47.8 53.6 NA

External 
rotation

28 13.9 23.3 NA

• Range of motion
• Active shoulder abduction improved from 18.25º to 

40.64º post-operatively (p<0.005) (Table 2)
• No difference in active shoulder abduction ROM 

based on age or when stratified older versus younger 
than 60-years-old (p=0.284 and 0.732, respectively)

• No difference in active shoulder abduction ROM in 
relation to high velocity injury (p=0.200) or delay to 
surgery more than 6 months compared to less than 6 
months (p=0.108) or with type of reconstruction (i.e.: 
graft versus transfer; p=0.067)

• Patient Reported Outcomes
• DASH and VAS did not change significantly 

compared to pre-operatively (p=0.284 and 0.433, 
respectively) 

Results
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