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a b s t r a c t
INTRODUCTION: Rib plating is becoming increasingly common as a method for stabilizing a ﬂail chest
resulting from multiple rib fractures. Recent guidelines recommend surgical stabilization of a ﬂail chest
based on consistent evidence of its efﬁcacy and lack of major safety concerns. But complications of this
procedure can occur and are wide ranging.
PRESENTATION OF CASE: We report an interesting case of a 58-year-old male patient that worked as a
long-distance truck driver and had a ﬂail chest from multiple bilateral rib fractures that occurred when
his vehicle was blown over in a wind storm. He underwent open reduction with internal ﬁxation (ORIF) of
the bilateral rib fractures and they successfully healed. However, he had permanent long thoracic nerve
injury on the side with the most severe trauma. This resulted in symptomatic scapular winging that
impeded him from long-distance truck driving. The scapular winging was surgically corrected nearly
two years later with a pectoralis major transfer augmented with fascia lata graft. The patient had an
excellent ﬁnal result.
DISCUSSION: We report this case to alert surgeons who perform rib fracture ORIF that long thoracic nerve
injury is a potential iatrogenic complication of that procedure or might be a result of the chest wall
trauma.
CONCLUSION: Although the speciﬁc cause of the long thoracic nerve injury could not be determined in our
patient, it was associated with chest wall trauma in the setting of rib fracture ORIF. The scapular winging
was surgically corrected with a pectoralis major transfer.
© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction
Rib plating is becoming increasingly common as a method for
stabilizing a ﬂail chest resulting from multiple rib fractures. Studies have shown that when patients undergo open reduction with
internal ﬁxation (ORIF) of rib fractures they require shorter periods
of ventilator support, which in turn reduces morbidity and mortality associated with mechanical ventilation, and reduces risk of
contracting infections or septicemia.1,2 Complications of this

procedure include fracture nonunion, infection (including
osteomyelitis), pneumothorax, hardware prominence, failure
or loss of ﬁxation, and post-operative chest wall “stiffness”,
“rigidity”, or pain necessitating plate removal.3–8 We report an
interesting case of a patient that underwent ORIF for bilateral
rib fractures that successfully healed, but was complicated by
permanent long thoracic nerve injury that resulted in scapular
winging. The scapular winging was surgically corrected with a
pectoralis major transfer and the patient had an excellent result.
2. Informed consent
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The patient was informed and consented that data concerning
the case would be submitted for publication.
3. Presentation of case
The patient is a 58 year-old, right-hand-dominant male who
was in a work-related motor vehicle accident in February 2011. He
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2210-2612/© 2014 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
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Fig. 1. Anterior–posterior (AP) and lateral chest radiographs showing the ribs with metal plates and screws. Note that there are more plates on the left side for the more
extensive injuries there. The winging also occurred on this side (the patient’s left side is the right side of AP radiograph).

was in a roll-over truck accident and sustained bilateral closed rib
fractures with pneumothoraces and a closed left mid-shaft clavicle
fracture. Chest tubes were placed and the left ribs (3–7), where the
injuries were more severe, were plated on the next day. The right
ribs (3–6) were plated one day later (Fig. 1). The left clavicle fracture
was treated non-operatively.
Despite healing of the clavicle and all of the rib fractures, the
patient reported difﬁculty driving a semi truck because of pain
associated with lifting his left arm up to the steering wheel. He
noted shoulder weakness and a sense of instability. Electrodiagnostic testing (electromyography and nerve conduction studies) was
done six months later and showed left-side long thoracic nerve
injury without evidence of reinnervation. Our clinical examination
showed medial winging of the left scapula. Magnetic resonance
(MR) scans also showed a possible anterior glenoid labral tear of
the same shoulder.
The patient was then ﬁrst seen in our clinic 21 months after the
trauma. His scapular winging and other left upper extremity complaints had not improved. His pre-operative Disabilities of the Arm,
Shoulder and Hand (DASH) score was 64 (0 = best, 100 = worst).9 At
23 months after the trauma, the patient underwent a pectoralis
major transfer to the left inferior scapula. The tendon of the pectoralis major was augmented with an autogenous fascia lata graft.
The muscle tendon transfer surgery was done in accordance with
the description of Perlmutter and Leffert10 (Fig. 2a and b). Arthroscopic left shoulder surgery was also done at the same setting and
the torn anterior glenoid labrum was arthroscopically repaired.
In accordance with the general recommendations of Perlmutter and Leffert,10 the patient started formal physical therapy at
eight weeks after the operation. This was continued for 3 months.
Physical therapy emphasized active range-of-motion exercises and
strengthening of the rotator cuff and the trapezius. A home exercise program was then continued for three additional months. The
patient was advised against returning to manual labor or sports
activities for six months after the operation.
The DASH score at one year post-operation had markedly
improved and was 10 (pre-operation: 64). At his ﬁnal follow up,
14 months after muscle transfer surgery, the scapular winging was
no longer present. He was also able to drive a truck for 12 h without
any discomfort. He was very satisﬁed with his ﬁnal result.

4. Discussion
We could not locate a case report of the association of the
long thoracic nerve injury with rib fracture plating. It could not be
determined if the nerve injury in our patient was an iatrogenic complication occurring during the surgical procedure or was caused by
the rib fractures. Support for the possibility that our patient’s long
thoracic nerve injury was caused by the trauma include the greater
severity of the injuries on the involved side, including the clavicle fracture and the greater number of fractured ribs. Additional,
through less direct, support for the possibility that the trauma
caused our patient’s long thoracic nerve injury is suggested by
Gozna and Harris.11 Three of their 14 patients with scapular winging due to trauma also suffered from fractures on the ipsilateral side
(one with fracture of the scapula, one with fracture of the humerus,
and one with fracture of the clavicle). Long thoracic nerve injury
is also a known complication of chest wall trauma without any
fractures12,13 and also with rib fractures.14,15 The patient described
by Rasyid et al.14 had scapular winging with an ipsilateral midshaft clavicle fracture and ﬂail chest. The scapular winging in their
patient improved “immediately after” surgical ﬁxation (ORIF) of
the clavicle fracture. This contrasts with our patient who had persistent scapular winging despite healing of his ipsilateral mid-shaft
clavicle fracture.
In contrast to these prior studies, to our knowledge, long thoracic nerve injury has not been described as the direct result of
rib fracture ORIF. One reason for reporting this case is to alert
surgeons who perform rib fracture ORIF that long thoracic nerve
injury is a potential complication of that procedure or might result
from more direct injury from the chest wall trauma. In either case
the winging would most likely not be recognized pre-operatively
because of the recumbency of these patients. But patients that are
able to receive informed consent could be informed that long thoracic nerve might be present prior to rib fracture ORIF. Another
important aspect of our patient’s post-operative course was that
our patient was in physical therapy for 12 weeks, which is double that recommended by Perlmutter and Leffert.10 The increased
duration of physical therapy likely reﬂects the relatively advanced
age of our patient (58 years old) when compared to other patients
(124 cases with average age 33 years old) who have had this
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Fig. 2. (A) Illustration of chest (anterior view) showing passage of the lengthened
tendon between the scapula and the chest wall, medial to the axillary vessels and
the brachial plexus, to the medial border of the scapula. (B) Illustration of lateral
chest showing ﬁxation of the graft into the hole made in the medial aspect of the
scapula. The graft is sutured to itself with several non-absorbable sutures.
Images reproduced from Perlmutter and Leffert10 with permission of The Journal of
Bone and Joint Surgery, Inc.
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Whether caused by chest wall trauma or rib fracture ORIF, long
thoracic nerve injury with resulting scapular winging can be surgically corrected with a pectoralis major transfer augmented with
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