
Background
• Due to high energy mechanisms of injury and anatomic proximity, adult traumatic brachial plexus

injury (AT-BPI) is often associated with fractures, spinal cord injuries and vascular injuries.
• Vascular injuries occur in 13-41% of AT-BPI cases. The spectrum of injury is broad, ranging from

localized trauma to the subclavian vessels to the most severe injury of scapulothoracic dissociation
(SD). This injury involves complete loss of scapulothoracic articulation with lateral scapula
displacement and intact overlying skin.

• Outcomes of concomitant nerve and vascular injuries are rarely reported, generally not specific to
AT-BPI, and often contradictory. The incidence of SD may be under-recognized.
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Discussion and Conclusion

Table 3. Location of Nerve Injury 
Etiology Control (N, %) Vascular (N,%) P-value

Upper trunk only 71  (28) 1  (1) <0.0001
Upper trunk + C7 58  (23) 4  (6) 0.0003
Pan-plexus 128  (50) 63  (93) <0.0001

• No significant differences (P>0.05) were found in age (mean 31 [range 16-69] years), sex 
(86% male, 14% female), or follow-up duration (mean 25.1 months for control; 25.0 
months for the vascular injury group).

• The most common etiology of injury for both groups was motor vehicle accident. A fall 
from height more commonly resulted in AT-BPI without vascular injury (P=0.05). 

• Upper trunk lesions and upper trunk + C7 lesions were both more common in the control 
group, whereas pan-plexus lesions were more common in the vascular injury group 
(Table 3). 

• SD occurred in 15 cases (4.6%) , including 10 controls (3.9%) and 5 vascular patients
(7.4%). There was no significant difference in incidence of SD between groups (P=0.32).

• Among those with SD, vascular injury patients were more likely to have Zelle 3 injuries;
control patients, more likely to have Zelle 2B (P=0.01).

• In the control cases, the most common procedure was nerve transfer (70%) as opposed
to nerve grafting in the vascular injury group (79%) (P=0.003). 91 patients (28%) of all
patients received both nerve grafts and transfers (Table 4).

• 64 (94%) of the vascular injury patients underwent repair for their vascular injury.

• Of the 325 patients, complete BMRC, ROM, DASH and VAS were obtained in 139
patients; 111 control patients and 28 vascular injury patients. No differences were found
in pre-operative, post-operative, and mean DASH and VAS between control and
vascular groups.

• Elbow flexion: A greater mean change in BMRC grade was found in control patients
(2.5-pt increase in control group vs 1.8-pt increase in vascular group, P=0.04). Post-
operative ROM of elbow flexion was significantly greater in control patients (77°vs.
51°increase) (P=0.003) (Table 5, 6).

Table 5. Elbow Flexion, BMRC Grade

Grade
Pre-operative (N,%) Post-operative (N,%)

Control Vascular Control Vascular 
0 85  (77) 25  (89) 6  (5.4) 8  (29)
1 4  (3.6) 2  (7.1) 7  (6.3) 3  (11)
2 7  (6.3) 0  (0) 18  (16) 5  (18)
3 3  (2.7) 1  (3.6) 23  (21) 6  (21)
4 2  (1.8) 0  (0) 33  (30) 5  (18)
4+ 10  (9) 0  (0) 24  (22) 1  (3.6)
P-value 0.31 0.003

• Shoulder abduction: No differences in pre- (P=0.89) or post-operative (P=0.68) BMRC grade
between the two groups were found. The control group showed greater mean change in
strength (1.4-pt increase in control group vs 0.9-pt increase in vascular group, P=0.004).

• Shoulder external rotation: No differences in distribution of preoperative, postoperative, or
mean change of BMRC grade between the two study groups were found .

• The vascular injury group was associated more with upper extremity (UE) fractures and a
greater extent of neural injury, as reflected in more pan-plexus injuries.

• No differences in SD incidence between both study groups were found. The vascular group
exhibited more severe SD.

• Control patients underwent more nerve transfers while vascular patients received more nerve
grafts, possibly due to limited options for nerve transfers. Nerve transfers typically
demonstrate faster recovery and more specific regeneration than grafts.

• No differences in patient-reported functionality between both study groups were found,
however, significant objective improvement in elbow flexion in control group was reported.

• Limitations included a small sample size, limited data on the vascular intervention prior to
referral and on SD cases.

Conclusion
Concomitant vascular injury leads to worse functional outcome following reconstructive surgery
of AT-BPI.

1. To investigate the functional and patient-reported outcomes in reconstruction of AT-BPI with 
associated vascular injury.

2. To understand the significance and impact of location, type of vascular injury and incidence of SD. 

Study Aim

Table 6. Pre-, Post-Operative, and Change in Range of Motion (ROM)

Mean ROM (degrees)
Pre/Post/Mean change

Control Vascular P-value
Elbow flexion 18/96/77 3.2/54/51 0.11/0.003/0.07
Elbow extension 0/1.4/1.4 0/1.8/1.8 NA*/0.84/0.84 
Shoulder external rotation 6.8/15/8.5 9.6/15/5.0 0.56/0.91/0.40
Shoulder abduction 13/47/33 19/36/17 0.58/0.38/0.12
Shoulder extension 3.4/9.6/6.2 4.6/8.9/4.3 0.63/0.87/0.54
Shoulder forward flexion 14/48/34 20/37/17 0.47/0.39/0.11

• Retrospective review of 325 patients with AT-BPI who underwent primary nerve reconstruction by
senior authors (AYS, ATB, RJS) between 01/01/01-12/31/12.

• Exclusion criteria: <16y old, previous brachial plexus reconstruction elsewhere, reconstruction of
failed primary surgery, delayed reconstruction (presentation >1yr), and non-traumatic AT-BPI.

• Patients were classified as with/without vascular injury based on review of operative reports, vascular
imaging studies, clinical evaluation, and/or surgical exploration.

• SD is classified according to Zelle et al. (Table 1).

• Postoperative muscle strength (Table 2), range of motion (ROM), and patient-reported disability
scores (Disability of Arm-Shoulder-Hand Questionnaire (DASH) score and Visual Analogue Scale
(VAS) scale) were analyzed to determine long-term outcome.

Table 1. Classification of Scapulothoracic Dissociation (Zelle classification)
Type Description

1 Isolated musculoskeletal (MSK) injury 
2A MSK and vascular injury
2B MSK and incomplete neurologic injury
3 MSK, vascular, and incomplete neurologic
4 MSK injury, vascular, and complete brachial plexus avulsion

Table 2. British Medical Research Council Grade
Grade Description

0 No contraction
1 Flicker or trace contraction
2 Active movement with gravity eliminated
3 Active movement against gravity
4 Active movement against gravity and resistance
5 Normal power

Table 4. Type of Nerve Reconstruction
Etiology Control (N, %) Vascular (N,%) P-value
Direct nerve repair 2  (0.8) 1  (1.5) 0.36
Nerve graft 121  (47) 54  (79) 0.003
Nerve transfer 181  (70) 31  (46) 0.002
Free functioning muscle transfer 56  (22) 7  (10) 0.21
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