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Brachial plexus birth injuries are rare, with treatment and follow-up often required from in-
fancy until skeletal maturity. We review complications that may occur related to primary
nerve surgery or secondary musculoskeletal procedures, and discuss how these may be
avoided. (J Hand Surg Am. 2018;43(2):164e172. Copyright � 2018 by the American Society
for Surgery of the Hand. All rights reserved.)
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Learning Objectives

Upon completion of this CME activity, the learner should achieve an understanding of:
� Recognition of potential complications that may arise from the diagnosis and
treatment of birth brachial plexus injuries

� Avoidance of potential treatment complications
� Treatment of complications that may arise from surgery for birth brachial plexus
injuries
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be eligible for CME. A certificate will be issued upon completion of the activity. Estimated
time to complete each JHS CME activity is up to one hour.
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B ECAUSE OF THEIR RARITY, BRACHIAL plexus birth
injuries (BPBIs) are not commonly encoun-
tered. The evolution of early primary nerve

surgery and late reconstruction of deformities of the
shoulder and elbow has led to improved outcomes.
Most publications deal with outcomes; few have
focused on potential complications encountered at
various stages of treatment and techniques to avoid or
manage a poor or unfavorable result.1e4 We will
review possible complications at each of the different
phases of treatment and suggest how to avoid or treat
these.

COMPLICATIONS ARISING OUT OF INCOMPLETE
OR INACCURATE DIAGNOSIS
Affected infants are first noticed by decreased or
absent movement of an upper extremity at birth. They
are then seen by a child neurologist and often referred
to a brachial plexus surgeon for further evaluation
and management. It is essential to obtain a full history
to diagnose other neurologic problems and to rule out
any other associated congenital lesions. A detailed
initial physical examination should determine (1) the
severity of the injury as determined by the Narakas
classification and (2) the condition of the involved
shoulder and elbow—for the presence of an acute
fracture or dislocation. Infants with BPBI are classi-
fied by the Narakas classification into 5 groups: (1)
upper Erb’s palsy (C5eC6); (2) extended Erb’s palsy
(C5eC7); (3) total palsy with no Horner’s sign; (4)
total palsy with temporary Horner’s sign; and (5) total
palsy with Horner’s sign5,6 (Table 1).

It is common in the Narakas Grade 1 and 2 (upper
and middle plexus) lesions to find early (within 1e2
mo of age) evidence of tightness to passive external
rotation or even the presence of an internal rotation
contracture of the shoulder combined with limitation
in active elevation. In addition, traumatic shoulder or
elbow dislocations can occur and may be missed.
Early shoulder contracture with impending disloca-
tion can be managed with botulinum toxin injection
into the internal rotator muscles and casting (Video
A, available on the Journal’s Web site at www.
jhandsurg.org).7 However, a severe internal rotation
contracture may require surgical release. This can be
prevented, and it is important that the tendency for an

internal rotation contracture be addressed early in
conjunction with the treating therapist preferably
using the Vancouver supination—external rotation
orthosis (Sup-ER)8 during sleeping coupled with
gentle stretching.

If a trial of nonoperative treatment and splinting is
not unsuccessful, a follow-up examination will show
tightness with passive external rotation and possibly
co-contraction of some muscles. The surgeon should
have a low threshold for proceeding to an early ex-
amination of the glenohumeral joint under sedation
and injection of botulinum toxin into the internal
rotators and adductors of the shoulder including the
pectoralis major, latissimus dorsi/teres major, and
subscapularis. Botulinum toxin injection is performed
using a Teflon-coated needle and with direct muscle
stimulation. Our research has shown that an experi-
enced surgeon will miss the target muscle in more
than 20% of cases if not using this technique and thus
will not achieve the desired effect.9

Sometimes one encounters an infant below 6
months of age with a very tight internal rotation
contracture. In these patients, we proceed with
ultrasonography or preferably magnetic resonance
imaging (MRI) (Video B, available on the Journal’s
Web site at www.jhandsurg.org), examination under
sedation, and if we are able to obtain passive reduc-
tion of the posteriorly subluxated glenohumeral joint
with stability, we inject botulinum toxin followed by
a shoulder spica cast for 3 weeks. In these cases, it is
critical to obtain full passive external rotation of the
shoulder. Otherwise, a subscapularis slide operation
will be required. Depending on age, plexus explora-
tion, neurolysis and repair with nerve transfers, and/
or grafts are performed simultaneously. This often
also prevents worsening of the shoulder deformity.

COMPLICATIONS WITH PRIMARY NERVE
SURGERY
Preoperative considerations

An accurate and detailed preoperative evaluation aids
in the avoidance of certain surgical complications.3,10

Relevant issues on history include recent respiratory
illness in the patient and family respiratory illness. In
our study of 100 consecutive cases with a focus on
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