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Abstract

Brachial plexus magnetic resonance (MR) examination of an adult female synchronized swimmer, who was suffering from right-
sided arm pain and weakness while making a stroke, showed an aberrant “subclavius posticus muscle” in the parascapular region
on the right side. The muscle had an attachment anteriorly on the first rib and posteriorly on to the scapula. The belly of this aberrant
muscle showed proximity to the brachial plexus. Presence of such an anomalous muscle has been recognized as a possible cause of
neurovascular compression or thoracic outlet syndrome (TOS). Radiologists and surgeons should be familiar with this rare entity
and consider it in the differential diagnosis of TOS.
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1. Introduction

The subclavius posticus muscle (SPM) is a rare acces-
sory muscle, generally asymptomatic and noticed inciden-
tally. Clinical significance of this muscle has been recog-
nized as a possible cause of neurovascular entrapment as
in some patients it may be symptomatic and lead to tho-
racic outlet syndrome (TOS) (1-4).

This muscle may cause problems secondary to sudden
or repetitive movements or trauma. We herein present a
case of a synchronized swimmer with symptomatic SPM
causing neurogenic TOS, and we focus on the imaging as-
pects of the pathology. Hence, detection of this accessory
muscle is very valuable in such a complex anatomic re-
gion and may be a diagnostic dilemma. We present this
case with magnetic resonance (MR) images in three or-
thogonal planes. Additionally, to the best of our knowl-
edge, symptomatic brachial plexus entrapment secondary
to SPM in an athlete (synchronized swimmer) after an in-
tensive sports activity has not been reported in the litera-
ture.

2. Case Presentation

A 22-year-old semi-professional synchronized female
swimmer presented with pain and weakness in the right
shoulder and arm. The symptoms had begun two years

previously and progressively increased since then. The
pain worsened during swimming, especially when she was
making a stroke. On physical examination, there were no
signs suggestive of a glenohumeral joint disorder. She re-
ported paresthesia and pain in her right arm when the
shoulder was in 90 degrees abduction and external rota-
tion. The cervical MR examination did not reveal any ab-
normality such as spondyloarthrosis, disc herniation or
nerve root compression. Electromyographic studies did
not show any compression neuropathies. To investigate
neurogenic TOS, contrast-enhanced MR imaging (MRI) of
the brachial plexus was performed. The MRI revealed a
fusiform soft tissue structure, iso-intense with adjacent
muscles in all sequences without contrast enhancement,
which was compressing the brachial plexus fibers laterally
and superiorly. This structure was identified as SPM (Fig-
ures 1 and 2). The MRI did not demonstrate any scalene
muscle pathology, cervical ribs, long C7 transverse process,
or mass lesion in this region. There was no plexitis or neu-
ritis detected as brachial plexus fibers did not show patho-
logic signal changes or contrast enhancement. Further-
more, there were no signal changes or atrophy of the mus-
cles surrounding the scapula and shoulder joint suggest-
ing denervation myopathy. Based on the clinical examina-
tion and MRI, the patient was diagnosed with neurogenic
TOS caused by compression of the brachial plexus due to
SPM.

Copyright © 2018, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited

http://iranjradiol.com
http://dx.doi.org/10.5812/iranjradiol.64784
https://crossmark.crossref.org/dialog/?doi=10.5812/iranjradiol.64784&domain=pdf


Levent Ulusoy O et al.

Figure 1. Brachial plexus MRI of a 22-year-old female with progressive pain and weakness in the right shoulder and arm from two years ago. A, Coronal T2-weighted image
[repetition time (TR) 4170 ms, echo time (TE) 80 ms]; B, Coronal T1-weighted image (TR 400 ms, TE 10 ms) ; C, Contrast enhanced fat-suppressed coronal T1-weighted image (TR
290 ms, TE 4 ms); and D, Contrast enhanced coronal T1-weighted image (TR 400 ms, TE 10 ms). Ovoid structure, isointense with the muscle in all sequences without contrast
enhancement (arrows in A-D), and slightly compressing the fibers of the right brachial plexus (short arrows in A) laterally and superiorly. There is no muscle that corresponds
to the subclavius posticus muscle on the contralateral side (cross in A)

Conservative management, instead of surgery, was uti-
lized upon the request of the patient. The symptoms de-
creased significantly following oral analgesics, physical
therapy to maintain the scapula in retraction/elevation
and an exercise program. At the 6-month follow up, she
was able to return to her training without any difficulties.

3. Discussion

TOS results from compression of the brachial plexus
and subclavian vessels. Cervical ribs, long C7 transverse

process, fibrous bands, scalene muscles abnormalities, ac-
cessory muscles, and mass lesions in this region may cause
this symptomology (5). There are two types of TOS: vascu-
lar and neurogenic. True neurogenic TOS is mostly a diag-
nosis of exclusion, based upon physical examination and
diagnostic tests made to investigate the differential diag-
noses. The exacerbation of the symptoms with abduction
and retraction maneuvers that tether the brachial plexus
suggests a TOS. Vascular etiologies include arterial or ve-
nous compression with or without thrombosis.

SPM is an accessory muscle that courses between the
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Figure 2. Brachial plexus MRI. A, Axial T2-weighted image [repetition time (TR) 4105 ms, echo time (TE) 120 ms]; B, Axial T1-weighted image (TR 410 ms, TE 12 ms); and C, Contrast
enhanced sagittal T1-weighted image (TR 400 ms, TE 12 ms) show that the fusiform structure (white arrows in A-C) isointense with the muscle, showing close proximity to the
superior trunk of the right brachial plexus (black arrow in C). Thin white arrows in C indicate subclavian artery and vein.

anterior aspect of the first rib and the upper medial bor-
der of the scapula (6-8). Inferiorly, the muscle is adjacent
to the brachial plexus and the subclavian vessels. Two other
variations at this level, the scapuloclavicularis (posterior to
the coracoid process, between the transverse scapular liga-
ment and the clavicle) and the pectoralis intermedius (tra-
verses from the 3rd and 4th ribs to the coracoid process,
between the pectoralis major and minor muscles) muscles
are included in the SPM variation because they have a simi-
lar anatomic matrix and innervations (7). The incidence of
SPM is 8.9% and in more than 90% cases it is unilateral (1).
Bilateral cases have also been reported (9).

Although SPM is mostly asymptomatic, the anatomi-
cal relationships of this aberrant muscle with the brachial
plexus and the subclavian vessels might arouse clinical sig-
nificance, since it might lead to TOS in some cases. Smayra
et al. (10) presented a case of SPM that caused TOS in a

young woman. Forcada et al. (2) showed that it could
even form a groove on the upper trunk of the brachial
plexus. Muellner et al. (3) demonstrated that SPM, depend-
ing on its activation, may cause dynamic compression on
the brachial plexus, and in their study, they showed this
dynamic compression using MRI (arm abduction). SPM
could also be a possible factor for venous TOS, known as
Paget von-Schrötter syndrome, as it may cause thrombosis
of the axillary and/or the subclavian vein due to the extrin-
sic compression (1).

This muscle may cause problems secondary to sudden
or repetitive movements or trauma. Ciampi et al. (11)
demonstrated bilateral SPM in two young overhead ath-
letes who presented with pain and weakness in the dom-
inant upper limb, and they established diagnosis using
MR angiography. Ozcakar et al. (4) have reported a case
of TOS after a traction injury and demonstrated an aber-
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rant SPM compressing brachial plexus using MRI. Surgery
via transaxillary approach was performed, and SPM was re-
sected. Cogar et al. (12) reported another case with symp-
tomatic SPM after trauma. In their case, an adult male
triathlon athlete was suffering from symptoms of supras-
capular nerve entrapment for five months after a fall from
his bicycle. MRI identified a SPM surrounding suprascapu-
lar nerve and after surgical excision of the SPM, his symp-
toms showed rapid resolution. In our case, SPM was asymp-
tomatic, but after an intensive exercise program, it became
symptomatic gradually. Our patient’s symptoms resolved
after a modification in her workout program and conser-
vative physical treatment. Regarding the etiology, we sug-
gested brachial plexus entrapment secondary to SPM after
an intensive sports activity is likely as relevant as the pre-
viously reported case of suprascapular nerve entrapment
secondary to SPM after trauma in an athlete (12).

Patients with a suspicion of TOS are evaluated with
cross-sectional studies such as computed tomography (CT)
or MRI (13). Radiologic studies are valuable in the exclu-
sion of common etiologies. MRI has a pivotal role in deter-
mining the type of TOS. In addition to the assessment of
the brachial plexus, MRI provides information on the sur-
rounding soft tissues, bone, and muscle. Advanced stud-
ies, including MR angiography, MR venography, CT angiog-
raphy and digital subtraction angiography may be used
to exclude venous and arterial TOS. An abnormal space-
occupying structure with proximity to the brachial plexus
or compressing it, and the paucity of fatty tissues around
the plexus on MRI are suggestive of neurogenic TOS. It may
or may not cause pressure neuritis, which is detected based
on the presence of brachial plexus edema or enhancement.
A band of non-enhancing tissue stretching from the first
costal cartilage to the superior angle of the scapula, iso-
intense to the adjacent muscles, is the classic feature of the
SPM on MRI (3, 4, 12).

Management of TOS relies on decreasing factors that
exacerbate the symptoms (9). The first option on the treat-
ment of TOS secondary to SPM is conservative manage-
ment (8). Surgical procedures may be warranted in cases
that are unresponsive to conservative treatment or may
even be considered as the first choice in the presence of se-
vere neurologic deficits (4, 10).

In conclusion, SPM is a rare accessory muscle, which
is mostly asymptomatic. Impingement on the brachial
plexus or subclavian vasculature due to trauma or overuse
of this muscle may lead to TOS. Radiologists and surgeons
should be familiar with this rare entity and consider it in
the differential diagnosis of TOS. High-resolution MRI is an
essential adjunct to anamnesis and physical examination
in the diagnosis.
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