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Introduction

Nerve injury is a rare complication of weight-lifting training

Abstract

We report two weightlifters, presenting with progressive at-
rophy and weakness of the medial portion of pectoralis major mus-
cle. We discuss possible differential diagnoses and propose a clini-
cal and neurophysiological approach. Our cases highlight that the
syndrome may be unilateral or bilateral, probably due to anatomical
susceptibility and hyper-training. We review this rare syndrome and
promote its awareness and full diagnostic assessment, aiming to its
prompt recognition in weightlifters.

Keywords: Pectoral nerve; Pectoralis major muscle; Entrapment neu-
ropathy; Nerve conduction study; weight-lifting.

Abbreviations: CK: Creatine Kinase; NCS: Nerve Conduction Study;
EMG: Needle Electromyography Study; LPN: Lateral Pectoral Nerve;
MPN: Medial Pectoral Nerve.

Case series

Patient 1 is a 33 year-old man, practicing intensive body

and high-intensity upper limb exercise, caused by stretch injury
or intramuscular compression of the nerve [1]. Isolated long
thoracic, suprascapular and musculocutaneous nerve lesions
have been reported [1]. In this scenario, also anectodal reports
of pectoral nerve entrapment exist [2,3].

Nevertheless, pectoral neuropathy is most frequently de-
scribed after acute compressions due to seatbelts in car acci-
dent injuries or after intraoperative lesions in chest and plastic
surgery [3,4].

We report two patients presenting with pectoral muscle
atrophy after intensive weight- lifting. We present neurophysi-
ological assessment and discuss possible aetiology of unilateral
or bilateral medial pectoral neuropathy.

building training for many years, who complained progressive
weakness and wasting of the left pectoral muscle since three
months. Clinical examination showed isolated atrophy of the
sternal portion of the left pectoralis major muscle, with sparing
of the clavicular portion.

Patient 2 is a 46 year-old man, exercising regularly 4 times/
week at the gym, who presented with wasting of the sternal
portion of both pectoral muscles, prevalent on the left. Clinical
examination revealed isolated weakness and atrophy of bilat-
eral sternal portions of pectoral muscles (Figure 1).

Pain was not referred by both patients.

On interrogation, they denied family history for neuromus-
cular diseases or use of anabolic steroids. An extended neuro-
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logical examination excluded any weakness or atrophy of other
muscles of anterior or posterior chest, of shoulders and arms.
Muscular pain to compression, fasciculations or sensory signs
were not elicited.

Creatine Kinase (CK) was mildly elevated while other labora-
tory findings and cervical spine MRI were unremarkable in both
patients.

In order to exclude a sub-clinical broader muscle and nerve
involvement, Nerve Conduction Study (NCS) and needle Elec-
tromyography Study (EMG) were performed. NCS with super-
ficial electrodes was used to examine the upper limbs, while
Lateral and Medical Pectoral Nerves (LPN and MPN) were bilat-
erally investigated by needle recording (Figure 1), according to
Nacarkucuk et Ertekin [5].

NCS of Patient 1 (Figure 2) showed slightly prolonged motor
latency and reduced amplitude of motor potential of left MPN,
while all other nerves examined, including LPN, were normal,
suggesting a lesion of left MPN. NCS of Patient 2 showed similar
but bilateral findings, concluding for a bilateral MPN neuropa-
thy.

EMG of sternal portion of pectoralis major revealed aug-
mented amplitude and duration of motor unit potentials, re-
duced interferential pattern and absence of spontaneous activ-
ity, unilaterally in Patient 1 and bilaterally in Patient 2. Clavicular
portion of pectoralis major and shoulder and arm muscles (del-
toid, biceps and triceps brachii, first dorsal interosseus) exam-
ined bilaterally were normal.

A diagnosis of medial pectoral entrapment neuropathy uni-
lateral in patient 1 and bilateral in patient 2 was established.
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Figure 1: Clinical presentation and NCS LPN and MPN technique.
Notice the wasting of bilateral sternal portions of pectoralis ma-
jor muscles with sparing of clavicular portions and hypertrophy
of other upper limb girdle and arm muscles. Note the NCS LPN
and MPN technique: stimulation at Erb point; needle recording at
middle third of the lateral edge for clavicular division of pectoralis
major for LPN; needle recording at middle-low parasternal edge
for sternal division of pectoralis major for MPN.

The choice of NCS needle recording was preferred for better indi-
viduation of potential onset, for diminished interference of neigh-
bouring discharges and for the need to record and compare small
atrophic muscles.
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Figure 2: NCS results.

NCS results of Patient 1. Prolonged motor latency and reduced amplitude of left motor potential for MPN
(L Med Pectoral) derived from sternal portion of pectoralis major (StPectM) compared to right MPN (R Med
Pectoral); normal findings of bilateral LPN (L and R Lat Pectoral) derived from clavicular division of pectoralis

major (ClIPectM).

Electromyography protocol was completed by the following tests, all normal: Bilateral motor/sensory NCS of
musculocutaneous and ulnar, EMG of left StPectM and ClPectM muscles and of left deltoid, biceps and triceps

\\brachii muscles (bilaterally in Patient 2).
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Discussion

Surgical and postmortem studies [3,4] provide anatomical
explanation for medial pectoral entrapment neuropathy: pec-
toralis major muscle is composed by an inferior sternal portion
and a superior clavicular portion with different innervations.
Motor fibres innervating the sternal portion originate from the
8th cervical and 1st thoracic ventral radicular branches, contrib-
ute to the medial cord of brachial plexus and compose MPN.
This passes between axillary artery and vein and joins a branch
of the LPN. Subsequently, it splits in some terminal branches.
Some of these enter the deep surface of the minor pectoral
muscle to supply it, while others pass below the inferior bor-
der of minor pectoral muscle and enter into the sternal portion
of major pectoral muscle. Motor fibres supplying the clavicular
portion derive from the 5% to 7™ cervical branches, participate
to the anterior division of the upper and middle trunks or di-
rectly to lateral cord and finally compose LPN. It crosses anteri-
orly the axillary artery and vein, sends a branch to the MPN and
enters the clavipectoral fascia to terminate in clavicular major
pectoral muscle.

Notably, both terminal nerves have potential sites of entrap-
ment, so lesions due to compression by thickened hypertro-
phied connective and muscle tissues or microtraumas during
repetitive exercises may develop [3]. In particular LPN may be
compressed between clavipectoral fascia and subclavius muscle
[3], while MPN may be compressed passing directly through the
pectoralis minor muscle [6], as probably happened in our two
patients.

From a clinical point of view, we highlight the possible oc-
currence of weakness and atrophy in pectoral muscles in men
who train regularly. Generally, the acute onset and the pres-
ence of intense localized pain, swelling, ecchymoses or a pal-
pable abnormality suit for a tendon or muscle rupture [7]. On
the contrary, the progressive onset of symptoms is evocative for
a neurological cause. Possible diagnoses are focal disorders (ra-
diculopathy, brachial plexus neuropathy, isolated pectoral neu-
ropathy) or neuromuscular diseases (motor neuron disease or
myopathy) [1,6,7]. The distribution of pain and sensory symp-
toms, along with the localization of weakness, atrophy or other
signs of neuromuscular involvement (i.e fasciculations) may di-
rect the suspicion. Further exams should then be performed,
starting from laboratory tests (including CK), cervical spine MR,
NCS and EMG, to clarify the diagnosis, which is crucial for both
prognosis and therapy.

MPN entrapment neuropathy is a non progressive, poten-
tially reversible disorder after training discontinuation.

In non-reversible cases after rest, a surgical therapeutic op-
tion exists, consisting in epineurotomy in order to decompress
the nerve. Previous reports on very small samples of patients
showed encouraging results [3].

Conclusions

The reported cases confirm the occurrence of medial pecto-
ral entrapment neuropathy in sports men practicing regularly
high-intensity upper limb exercise. We promote the awareness
of this syndrome and its recognition particularly in weightlifters
and we suggest an NCS/EMG protocol (Figure 1 and 2) to con-
firm the diagnosis.
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