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a b s t r a c t 

A 41-year-old gentleman presented with decreased range of motion. Initial radiographs 

demonstrated extensive osteoarthritic changes involving the glenohumeral joint with a 

large inferior oriented osteophyte. Subsequent MRI of the shoulder was obtained which 

demonstrated isolated fatty atrophy of the teres minor and, to a lesser extent, deltoid mus- 

cles. The axillary nerve was visualized entering the quadrilateral space which, although, 

was severely narrowed secondary to the large osteophyte. The patient’s clinical symptoms 

and MRI findings were consistent with quadrilateral space syndrome. The patient wanted to 

attempt conservative therapy first; and therefore, subsequently underwent physical therapy 

with improvement of shoulder strength and range of motion. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

The quadrilateral space is a small anatomic region inferior
and posterior to the glenohumeral joint, defined by muscles,
bone and fibrous tissue. This space is bordered laterally by the
shaft of the humerus, medially by the long head of the tri-
ceps brachii, superiorly by the teres minor and inferiorly by
the teres major [1] ( Fig. 8 ). Both the axillary nerve, or one of its
major branches, and posterior circumflex humeral artery run
posteriorly through this space, supplying the teres minor and
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deltoid muscles. Quadrilateral Space Syndrome (QSS) is an un-
common diagnosis characterized by shoulder pain secondary
to compression of the axillary nerve and/or posterior humeral
circumflex artery as they traverse through the quadrilateral
space [2 ,3] . Literature on QSS is limited, as rotator cuff pathol-
ogy is much more common. It is largely a diagnosis of exclu-
sion with many cases misdiagnosed [4] . QSS can be an impor-
tant consideration in the differential of a patient presenting
with vague shoulder pain of unknown etiology. 

We present an interesting case of QSS secondary to a large,
degenerative osteophyte in a 41-year-old man. The patient
niversity of Washington. This is an open access article under the 
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Fig. 1 – A Grashey view of the left shoulder radiograph demonstrates a large inferior osteophyte (black circle). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

presented with decreased shoulder range of motion concern-
ing for a rotator cuff tear. Although there were rim rent tears
noted of the supra- and infraspinatus tendons, additional at-
rophy of the teres minor and deltoid muscles was noted on
MRI imaging. Evaluation of the quadrilateral space revealed
neurovascular impingement by a large osteophyte from the
humeral head. While there have been several reported cases
of osteophyte-induced QSS, none have displayed radiographic
findings of atrophy to this extent [5] . 

Case presentation 

A 41-year-old male presented to his primary care physician
with a ten-year history of worsening left anterior shoulder
pain and decreased range of motion. A detailed history re-
vealed that the shoulder pain and range of motion deficits had
progressed over several years, resulting in significant func-
tional impairment and reduced range of motion in the left
upper limb. Furthermore, this patient stated that the shoul-
der pain will wake him at night if the arm is left unsupported.
He denies any past direct trauma to the left upper extrem-
ity but shares a history of shoulder dislocations, six-to-seven
times, suffered during jiu jitsu training. No dislocations have
occurred in the past year. He has no prior left upper extremity
surgeries, has not participated in physical therapy in the past
and was not currently taking any medications at the time of
initial evaluation. 

On physical examination, decreased active and passive
range of motion in abduction, adduction, internal and exter-
nal rotation of the left shoulder was appreciated. There was
decreased strength on internal rotation, with associated pain
and crepitation. Positive empty can and belly press tests were
noted on examination. Radiographs and MRI were obtained
for further evaluation. 
Initial radiographs demonstrated extensive osteoarthritic
changes involving the glenohumeral joint with a large in-
feriorly oriented osteophyte ( Fig. 1 ). Subsequent MRI of the
left shoulder demonstrated advanced arthritis of the gleno-
humeral joint with juxta-articular subcortical cysts and large
osteophytes. A large osteophyte from the inferior humeral
head was shown impinging on the quadrilateral space and
axillary nerve ( Figs. 5, 6 and 7 ) The teres minor muscle was
asymmetrically atrophied compared to the other rotator cuff
muscles ( Figs. 2, 3 and 4 ). Mild partial insertional rim rent tears
of the supraspinatus and infraspinatus were also appreciated
(Not shown). 

A large osteophyte impinged and narrowed the quadrilat-
eral space through which the axillary nerve traversed. This
constellation of findings, in addition to the patient’s clinical
symptoms and physical exam findings, was most consistent
with QSS. This patient was referred to physical therapy by his
primary care provider for strength and range of motion train-
ing. He was also referred to orthopedic surgery for evaluation
and further management. The initial management plan in-
cluded conservative, symptomatic treatment with continua-
tion of physical therapy and NSAIDs for pain as needed. The
option of future surgical intervention aimed at excision of the
osteophyte was also discussed if physical therapy rehabilita-
tion failed. 

Discussion 

QSS more commonly affects younger adults, ages 25-35 with
a history of repetitive upper extremity activity and rarely
presents as a result of an acute, traumatic injury [6] . Ini-
tial presentation is usually vague, requiring a comprehen-
sive history and physical exam. Cahill and Palmer were the
first to describe QSS in 1980, describing clinical features of
diffuse pain of the shoulder region, paresthesias in a non-
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Fig. 2 – Sagittal T1 MRI of the left shoulder at the level of the scapula body (A) with 5mm cuts lateral (B-C) through the 
scapula body demonstrates marked isolated atrophy of the teres minor muscle (black circle). The infraspinatus (orange 
arrow), supraspinatus (blue arrow) and subscapularis muscles (yellow arrow) demonstrate normal muscle bulk. An axial T1 
fat-saturated image at the level of the inferior aspect of the glenoid and mid-scapular body (D) demonstrates marked fatty 

atrophy of the teres minor muscle (black arrow). This appears hypointense since the axial sequence was fat-saturated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dermatomal pattern and point tenderness above the quadri-
lateral space posteriorly [6] . Cahill’s findings are characterized
today as features of neurogenic QSS (nQSS). Other features
of nQSS include weakness, muscular atrophy and fascicula-
tions [1] . Vascular QSS (vQSS) was later described as a distinct,
second etiology of QSS with predominant symptoms of is-
chemia [1] . Patients with vQSS typically present with a history
of poikilothermia, pallor and cyanosis of the involved limb [7] .
As seen in this case, the 41-year-old patient presented with
symptoms concerning for axillary nerve compression and
nQSS. 

The axillary nerve originates from the posterior cord of the
brachial plexus which contains nerve roots from C5 and C6.
The axillary nerve will initially course posterior and then take
a course anterior to the subscapularis muscle. It will then dive
inferiorly to the inferolateral border of the subscapularis and
enter into the quadrilateral space with the posterior circum-
flex humeral vessels. The axillary nerve will then run along
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Fig. 3 – Sagittal T1 MRI of the left shoulder at the level of the 
proximal humerus demonstrates isolated atrophy of the 
teres minor muscle (black arrow) in relation to the other 
rotator cuff muscles. 

Fig. 4 – Coronal proton density with fat saturation at the 
level of the posterior cortex of the left humerus 
demonstrates isolated fatty atrophy of the teres minor 
muscle (black circle). There is loss of signal on fat 
saturation confirming fatty atrophy. 

 

 

 

 

 

 

Fig. 5 – Coronal proton density with fat saturation image at 
the level of the quadrilateral space demonstrates a large 
osteophyte (black arrow) narrowing the quadrilateral space 
and exerting mass effect upon the traversing axillary nerve 
(white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the neck of the humerus and dive into anterior and posterior
branches ( Fig. 8 ). The anterior branch will provide innervation
to the deltoid muscle and the posterior branch will provide
sensory supply to the overlying cutaneous tissue, motor sup-
ply to the posterior deltoid and motor supply to the teres mi-
nor muscle [8] . The course and branches of the axillary nerve
explain the variable involvement of the deltoid in addition
to the teres minor [3 ,9] . Vascular compromise would subse-
quently cause neuropathy from ischemia of the nerves and/or
supplied muscles. 

Literature of QSS has offered a limited understanding of
pathophysiology and the various mechanisms of this rare
diagnosis [2 ,3 ,10] . Compression by fibrotic bands have been
more commonly documented in reported cases of QSS, form-
ing as a result of repetitive mechanical trauma, hypertrophy,
scarring and adhesion [11–13] . Various other etiologies have
been reported with lower incidence. Neurovascular impinge-
ment by paralabral cysts, masses, hematomas, fractures and
lipomas have all been documented in cases of nQSS [5 ,14–16] .
Mechanical trauma, aneurysms and pseudoaneurysms of the
posterior circumflex humeral artery (PHCA) have been docu-
mented in cases of vQSS [1] . In rare instances anatomical vari-
ations of the vascular supply have also been described in cases
of vQSS [11] . The clinical neurovascular symptomatology of
QSS is neither sensitive nor specific for diagnosis and must
be supported radiologically to exclude more common etiolo-
gies of shoulder pain, weakness, parasthesias and decreased
range of motion [17 ,18] . The anatomical relationship between
the muscles and bone comprising the quadrilateral space is
dynamic. The pathomechanics related to variable anatomy in
this region induces compression of the quadrilateral space
and axillary nerve. Repetitive activity and mechanics result-
ing in maximum quadrilateral space compression include ab-
duction (overhead motion) and external rotation. In these po-
sitions, this patient’s osteophyte, or any sizable lesion, will im-
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Fig. 6 – A series of T1 MRI sagittal images through the left shoulder going from most lateral at the level of the humeral head 

(A) to more medial at the level of the glenoid (D) demonstrates the quadrilateral space and axillary nerve (white arrow). The 
large osteophyte exerts mass effect upon the axillary nerve and narrows the quadrilateral space. Redemonstrated is fatty 

atrophy of the teres minor muscle (D, black arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pinge upon the quadrilateral space and exacerbate compres-
sive symptoms. 

MRI is the standard initial imaging modality in suspected
cases of neurogenic QSS. This modality allows for a refined
evaluation of soft tissue structural/anatomical defects in ad-
dition to localized fatty atrophy of the teres minor. In addition,
denervation edema can be demonstrated in early/acute cases,
increasing sensitivity [2 ,18] . The teres minor is difficult to iso-
late during physical examination testing since the infraspina-
tus is a more powerful external rotator muscle [3] . MRI find-
ings are most useful when correlated with the patient’s clini-
cal presentation and symptomatology. As seen in this patient,
a large osteophyte was identified as the cause of axillary nerve
compromise in the quadrilateral space. Osteophytes may form
as a result of chronic osteoarthritis, prior trauma or displaced
healing of a fracture involving the shoulder girdle [5] . Being
able to identify a space-occupying lesion impinging upon the
quadrilateral space is unique since the quadrilateral space it-
self appears normal in most cases of quadrilateral space syn-
drome [4] . Incidental insertional rim tears of the supraspina-
tus and infraspinatus were also found, ultimately influencing
the clinical course and management. 
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Fig. 7 – A series of axial T1 fat-saturated images are shown starting at the level of the proximal humerus (A) scrolling cranial 
up to the level of the glenohumeral joint (j). The quadrilateral space is outlined by the pink dotted line (B and C). The 
axillary nerve (white arrow) is seen within the quadrilateral space (B) with mass effect from the large inferohumeral 
osteophyte (C). The axillary nerve origin from the brachial plexus is seen (G) denoted by the yellow arrowhead. The axillary 

artery (purple arrow) is adjacent to the axillary nerve (white arrow) and brachial plexus (yellow arrow head). The 
musculocutaneous nerve (yellow arrow) is then seen next to the axillary artery (purple arrow) more superiorly. The borders 
of the quadrilateral space are the proximal humerus, teres major (white asterisk), long head triceps (blue asterisk) and teres 
minor (black arrow). The teres minor is again noted to be asymmetrically fatty atrophied compared to the other rotator cuff 
muscles (G-J). Fatty atrophy is hypointense on these T1 fat-saturated images. 

Fig. 8 – Anatomic drawing of the contents and borders of the Quadrilateral space. 
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In addition to MRI, the use of arteriography, electromyo-
gram (EMG) and ultrasound have also provided supportive
evidence in select patients in the diagnosis of QSS [1] . For
cases of vascular QSS and concerns of ischemia, subclavian
arteriogram or MR angiography have been successfully uti-
lized in detecting lesions of the PHCA. Angiography allows for
better visualization of thrombotic and embolic occlusions of
the PHCA and its distal branches [7] . Several cases utilizing
EMG have documented decreased amplitude along the axil-
lary nerve, but the low sensitivity of EMG limits its diagnos-
tic capabilities [4] . Ultrasound has not been studied in QSS
like MRI, MR angiography or EMG, but does provide a cheaper
and quick visualization of flow through the PHCA when using
doppler [19] . 

Idiopathic teres minor atrophy, Parsonage-Turner syn-
drome and rotator cuff tearing are additional differential con-
siderations. Idiopathic teres minor atrophy is often due to
compression of the teres minor branches of the axillary nerve.
No distinct source of impingement is identified on imaging.
This is more common than quadrilateral space syndrome and
will present in older patients of 50-70 years-of-age in con-
trast to patients with quadrilateral space syndrome usually
presenting in younger patients of 25-35 years-of-age [1 ,4 ,10] .
Parsonage-Turner syndrome is an acute idiopathic neuritis in-
volving the brachial nerves. Although exact etiology is un-
known, a viral origin is suspected. The most common involved
nerve is the suprascapular nerve which innervates both the
supra- and infra-spinatus muscles. There can also be involve-
ment of the subscapular and axillary nerves. Involvement of
other muscles would be suspected for a Parsonage-Turner
syndrome to be considered more likely [20] . In addition, MRI
findings would demonstrate acute denervation changes with
hyperintensity on T2 and PD weighted imaging in the acute
setting [20] . Rotator cuff tearing would be another differen-
tial consideration in the context of rotator cuff atrophy. How-
ever, one would expect to see muscle belly retraction, tendi-
nosis and at least high-grade parietal to full thickness tear-
ing of the involved muscle tendon. In this case, the teres mi-
nor tendon was intact. Other impingement syndromes such
as spinoglenoid and suprascapular notch impingement syn-
dromes would not be considered with findings of teres minor
and deltoid muscle atrophy. Spinoglenoid notch syndrome re-
sults from impingement of the infraspinatus nerve as it passes
through the spinoglenoid notch to innervate the infraspina-
tus muscle. Superscapular notch syndrome results from im-
pingement of the suprascapular nerve as it traverses over the
suprascapular notch to innervate the supra- and infraspina-
tus muscles. 

Although treatment and management modalities are de-
pendent on the etiology of the impingement, the major-
ity of patients with QSS will begin with conservative treat-
ment, which includes physical therapy and pain control [2] .
The most common etiology consists of fibrous bands which
would benefit from surgical excision if conservative treat-
ment fails. Any space-occupying lesion such as a paralabral
cyst (the second most common), vascular lesion, mass-lesion
(hematoma, lipoma, etc) or fracture would necessitate surgi-
cal excision or vascular treatment if conservative treatment
failed [2] . 
Conclusion 

Quadrilateral space syndrome is an uncommon, yet impor-
tant diagnosis that must be considered when both clinically
and radiographically evaluating an at-risk patient presenting
with vague shoulder pain. While MRI findings of teres mi-
nor atrophy are helpful in establishing the initial suspicion
for diagnosis, a radiologist must always diligently review all
aspects of the study to ensure no soft tissue, bony or neu-
rovascular findings were missed. High quality interpretation
correlates with high quality outcomes, ensuring the best pa-
tient care and an earlier return to functional capacity follow-
ing treatment of QSS. Early evaluation, investigation and inter-
vention of this patient’s shoulder pain could have altered the
course of functional decline secondary to this degenerative
osteophyte. 

Patient consent statement 

Unable to reach patient to obtain consent. All HIPPA/PHI re-
moved. 
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