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ABSTRACT

Background: Traumatic injury to the long thoracic nerve causes paralysis of the serratus muscle, clinically
expressed as winged scapula and functional impairment of the shoulder girdle. Treatment varies according to
the severity of the injury, with a focus on early intervention for best results; however, the therapeutic approach
remains a challenge at present.

Case Description: We present the case of a 32-year-old male patient, athlete, right-handed, presented with
bilateral paresis predominantly in the right arm, associated with paresthesia and changes in the coloring of the
upper limbs. After being diagnosed with Thoracic Outlet Syndrome and undergoing surgery, vascular symptoms
persisted with a significant loss of strength in the right shoulder. Winged scapula was observed and structural
lesions were excluded on magnetic resonance imaging. Electromyographic studies confirmed the presumption of
traumatic nerve involvement of the long thoracic nerve. Notwithstanding 6 months of physical therapy, there was
no improvement, so a nerve transfer from the thoracodorsal nerve to the right long thoracic nerve was chosen.
At 12 months, complete resolution of the winged scapula and functional recovery were observed. The patient also
experienced a decrease in preoperative pain from 5/10 to 2/10 on the visual analog scale.

Conclusion: Nerve transfer from the thoracodorsal nerve to the long thoracic nerve is a safe and effective
technique to treat winged scapula due to long thoracic nerve injury.

Keywords: Injury, Long thoracic, Nerve transfer, Peripheral nerve, Thoracodorsal, Injury

INTRODUCTION

The long thoracic nerve - also known as the serratus major nerve or Charles Bell's
nervel'™” — originates from the anterior branches of the cervical roots C5-C6 and in many cases
in addition to C7,1"*! continues a deep trajectory, passing through the scalene muscles, the second
rib and finally ending at the serratus muscle,!'”! and contributes to dynamic abduction and elevation
of the shoulder by stabilizing the scapula on the thorax.?®! The injury results in paralysis of the
serratus major muscle with consequent winged scapula, severe omalgia, and impaired mobility of
the homolateral shoulder.!"¢141¢173L34 The etiology includes traumatic and non-traumatic causes,
the latter being infectious, inflammatory, anatomical, post-radiation, familial, radiculopathy, and
myelopathic.[1416212324311 Traumatic cases are the most frequent, usually related to shoulder girdle
activities, from physical exercise to invasive procedures.’**!! Tatrogenic traumatic cases, which
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Figure 1: (a) and b) Preoperative examination showing shoulder flexion at 90° and (c) preoperative
examination showing shoulder extension. The important right-winged scapula is observed.

account for about 11%, include procedures involving anatomical
areas related to the nerve pathway in the neck, axilla, and
ribs.!M11222231 T general, patients with mild-to-moderate partial
injuries would benefit from conservative treatment.*!2141632
Patients with more severe injuries will require surgical
intervention by primary nerve reconstruction, nerve transfer,
or secondary muscle, bone, or tendon surgery.!'2#13202231] The
nerve approach is most successful when performed within
1 year of the onset of symptomatology.>"2* In experimental
and clinical models of peripheral nerve injury, recovery is
directly related to the location, severity, and mechanism of
injury,®*" the outcome being more favorable in inflammatory-
idiopathic and worse in traumatic cases.>?”"!

CASE REPORT

We present a 32-year-old male patient, a right-handed athlete,
who presented with a bilateral (predominantly right upper
limb) abduction paresis of 12 months duration, associated
with progressive paresthesias and changes in the coloring
of the upper limbs. As an important history before the
consultation, he had been diagnosed with vascular Thoracic
Outlet Syndrome in another institution for which he had
undergone surgery. The right first rib had been resected in
that procedure with an axillary approach on that side. After
surgery, the patient developed persistence of previous vascular
symptoms and loss of flexion strength in the right shoulder.
On physical examination at our clinic, we observed a right-
winged scapula together with an absence of commitment of
the deltoid, triceps, supraspinatus, and infraspinatus muscles
[Figure 1]. Magnetic resonance imaging of the right scapular
region ruled out structural joint lesions at the level of the
rotator cuft and the remaining ligament and muscle structures.
The suspected diagnosis was traumatic injury of the long
thoracic nerve, which was confirmed by electromyographic
studies. The patient underwent physical therapy for 6 months
without improvement. We, therefore, decided to perform
surgical treatment 8 months after the onset of symptoms by
means of a nerve transfer from the thoracodorsal nerve to the
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Figure 2: (a) Intraoperative picture showing a skin incision;
(b) intraoperative picture showing a dissection of the latissimus
dorsi; (c) intraoperative picture showing a separate thoracodorsal
nerve in the inferior side and long thoracic nerve in the superior
side; and (d) intraoperative picture showing the preparation of
donor branches for neurorrhaphy.

right long thoracic nerve. The reason for this indication was
the absence of improvement in the paralysis observed up to
that moment. The patient was positioned in dorsal decubitus,
with the right upper limb in 90° abduction. A 15 cm skin
incision was made on the right mid-axillary line, following the
free border of the latissimus dorsi muscle. Dissection of the
subcutaneous cellular tissue and aponeurosis of the latissimus
dorsi muscle was continued until the right thoracodorsal
nerve was identified by dissection and neurostimulation.
Subsequently, the aponeurosis of the serratus anterior muscle
was opened, which allowed the identification of the right long
thoracic nerve, which had not responded to intraoperative
motor stimulation [Video 1]. A donor branch of the right
thoracodorsal nerve of similar size to that of the recipient
was repaired to perform a nerve transfer in which the former
would function as the axon donor and the latter as the recipient
[Figure 2]. End-to-end neurorrhaphy was performed under
microscopic magnification using a 9-0 nylon microsuture.
Fibrin glue was used to coat the repair.


https://www.youtube.com/watch?v=44ZFsXZ1ftg
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Figure 3: (a) Postoperative examination at 12 months showing total resolution of the winged scapula,
functional recovery, and muscle strength; (b) Postoperative examination at 12 months showing total
resolution of the winged scapula, functional recovery, and muscle strength; and (c) postoperative
examination at 12 months showing total resolution of the winged scapula, functional recovery, and

muscle strength.

Video 1: An intraoperative picture shows positive stimulation
for the thoracodorsal nerve and negative stimulation for the long
thoracic nerve.

A bandage was applied to immobilize the patient’s shoulder
in adduction and internal rotation for 2 weeks, after which
physical therapy sessions were started with activation
movements for the latissimus dorsi and pectoralis major
muscles, 5 times a week for 90 min during the first 3 months,
and then continued for the same duration, 3 times a week.
During the sessions, the exercises described by Ray et al.
were carried out, with evident and progressive results from
the 4" month of physiotherapy.®**’

The patient was monitored 6 months after surgery, with
partial improvement of the winged scapula and good
recovery of flexion and function of the right shoulder. At
12 months, there was complete resolution of the winged
scapula, with full functional recovery and muscle strength of
both the latissimus dorsi and pectoralis muscles. The patient
reported that he was able to complete all his routine activities
normally and also showed a decrease in preoperative pain
with Visual Analog Scale, 5/10-2/10 [Figure 3].

DISCUSSION

Injury to the long thoracic nerve results in severe loss of
shoulder function, particularly flexion, due to loss of scapular
stabilization and rotation.>*"!

It remains difficult to determine a definitive therapeutic
option in this pathology, especially due to its varied
presentations. Physiotherapy and clinical observation are
the recommended initial treatment, with many documented
cases describing favorable results with this conservative
strategy.*141633351  Specifically, in iatrogenic traumatic
injuries, such as the case presented, some series report first
rib resections performed through the axillary approach as the
main cause, followed by surgical procedures related to breast
and lymph node pathology, neck pathology treated through
the supraclavicular approach and anesthetic blocks of the
brachial plexus, among others."!! This subgroup of patients
- iatrogenic traumatic injuries - generally do not have
favorable results with physiotherapy and require surgical
intervention in the short to medium term. 22632

Surgical options are extensive, although recently, according
to literature reports, both nerve transfer and modified
pectoralis major muscle-tendon transfer have gained
prominence, [>5131819222528321 Nerve transfers provide direct
nerve-to-nerve coaptation closer to the target muscle, which
guides motor axons directly to the muscle. There are actually
few reports on surgical outcomes after primary repair with
nerve grafts in the long thoracic nerve. The first case report
of this type of nerve transfer was reported by Novak and
Mackinnon in 2002 in a young patient with idiopathic long
thoracic nerve palsy." Subsequently, in 2011, Ray et al.
presented a case of neuritis of the long thoracic nerve in
which a double nerve transfer was performed, one inferior
donor being the thoracodorsal nerve and the other superior
originating from a branch of the pectoral nerve.*! In 2017,
Shelley Noland presented a series of 19 patients with isolated
long thoracic nerve palsy, with a total of three patients
undergoing nerve transfer — two patients of traumatic origin
and 1 of inflammatory etiology - two patients performed
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single nerve transfer through the axillary approach, and
1 patient received a double transfer."®! Another therapeutic
option used is that published by Elhassan and Wagner
in 2014, comprising a series of 51 patients undergoing a
modified tendon transfer whose results, as reported, are
satisfactory.”! Surgical intervention by nerve transfer will
restore neural continuity and reinnervation of the serratus
muscle, with a positive impact on muscle strength and
shoulder function.™ Our case supports the results reported
so to date, demonstrating the usefulness of this technique for
the primary treatment of serratus major muscle palsy.

CONCLUSION

Nerve transfer from the thoracodorsal nerve to the long
thoracic nerve is very useful, proving to be a safe and
successful technique for the treatment of winged scapula
due to long thoracic nerve injury. We recommend this
procedure for patients with <1 year of postinjury evolution. It
is important to implement a good physical therapy program
before and after surgery to optimize the functional results of
the shoulder.
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