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SUMMARY
Introduction. Referred pain along the deltoid muscle is a common presentation of
patients with shoulder pathology. Intramuscular lesions involving the deltoid muscle
are often identified on routine ultrasound or magnetic resonance imaging of the shoulder. The aim of this retrospective study is to review deltoid lesions identified at our
institution and to provide a diagnostic approach to aid their management.
Methods. A retrospective study of our orthopaedic oncology database was performed
to identify lesions referred to our institution between June 2007 and June 2018. Relevant imaging was reviewed on our picture archiving and communication system
(PACS). Patient demographics, anatomical extent and MRI characteristics of the
lesions were assessed along with histological correlation.
Results. 91 patients were included in the study of which 42 (46%) were male and 49
(54%) were female with an age range of 22-88 years. 8 patients were under 40 years
and one low grade fibromyxoid sarcoma was identified in this age group. In the over
40 year cohort, the commonest lesion was a lipoma and malignant lesion was identified in 13 (16%) patients. The vast majority of lesions were confined to a single deltoid
muscle compartment. 4 lesions involved more than one compartment, all of which
were malignant.
Conclusions. Deltoid lesions in patients under 40 years are highly likely to be benign
whereas the probability of malignancy increases in patients over 40 years of age.
Lesions involving more than one muscle compartment are likely to be malignant.
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INTRODUCTION
Patients with shoulder pathology often present with referred
pain along the deltoid muscle or at its insertion onto the
deltoid tuberosity of the humerus (1). The common pathologies arising around the shoulder have been extensively documented in the literature, however, there is limited
content regarding pathology of deltoid muscle origin.
Pathologies involving the deltoid muscle are an uncommon
but important cause of shoulder pain and may manifest as
enlargement of the muscle belly or a symptomatic reduction in shoulder movement. These include calcific tendinitis, traumatic, inflammatory and neoplastic conditions (2).
Denervation of the deltoid muscle is seen in pathologies and
traumatic injuries to the axillary nerve, quadrilateral space
and Parsonage-Turner syndromes (3, 4). Soft tissue lesions
within the deltoid muscle are often identified on routine
Ultrasound (US) or Magnetic Resonance Imaging (MRI)
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performed for common shoulder pathologies such as rotator cuff tears or subacromial subdeltoid bursitis.
In our tertiary orthopaedic oncology centre, we encounter
many deltoid lesions in patients presenting with shoulder
pain. The aim of this retrospective study is to review the
deltoid lesions we have identified and to provide a diagnostic approach to aid the management of these lesions.
Anatomically the deltoid muscle is made up of three sets of
fibres (heads) termed the anterior (clavicular), middle (acromial) and posterior (scapula) fibres (figure 1).
The anterior fibres arise from the anterior border and superior surface of the lateral third of the clavicle (9). The lateral
fibres arise from the superior surface of the acromion and
the posterior fibres arise from the inferior lip of the posterior border of the scapula. The muscle fibres converge to
insert onto the deltoid tuberosity located on the middle and
lateral aspect of the shaft of the humerus (10).
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MATERIALS AND METHODS
We performed a retrospective study of our orthopaedic
oncology database to identify all patients with an intrinsic deltoid mass lesion referred to our institution between
June 2007 and June 2018.
The relevant imaging of these patients was reviewed on
our picture archiving and communication system (PACS)
by an experienced MSK radiologist and musculoskeletal
radiology fellow.
The demographics of our patient cohort and the anatomical extent and characteristic MRI appearances of the
deltoid lesions were assessed.
Histological confirmation was obtained from US guided
biopsy, tru-cut biopsy or following excision. Only intrinsic
deltoid muscle lesions were included in the study. Paediatric
patients with deltoid lesions were excluded from the study
as these lesions behave differently to lesions within adults.

RESULTS
Demographics
A total of 134 patients with deltoid lesions were identified
on the oncology database. 43 patients were excluded from
the study after exclusion criteria (see above) were applied.
Of the remaining 91 patients, 42 (46%) were male and 49
(54%) were female. The age range was 22-88 years with a
mean age of 58.7 years. Benign lesions were identified in
84% of patients whilst 16% of lesions were malignant.
The cohort was divided into two subgroups by age (i.e >/<
40 years). In the over 40 group, 82 lesions were identified of
which 69 lesions (84%) were benign and 13 lesions (16%)
were malignant (figure 2). In the under 40 group, 8 lesions
were identified of which 7 (88%) were benign and 1 (12%)
was malignant (figure 2). The malignant lesion was a low
grade fibromyxoid sarcoma in a 22-year old male.

Figure 1. Diagrammatic representation axial (a and b) and sagittal (c ) showing difference part of the deltoid. A- anterior, MMiddle, P- posterior, CL- clavicle, ACR- acromion, SC-scapula.
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Overall 47% of lesions were in male patients whilst 53% of
lesions were in female patients.

Anatomical extent
In our study, a total of 88 cases (96%) had a deltoid lesion
which was confined to a single head (set of fibres). Only 4
(4%) patients had lesions which involved more than one set
of muscle fibres (heads) all of which were malignant and
included two soft tissue sarcomas, one metastatic lesion and
one B cell non-Hodgkin’s lymphoma (figure 3).

Biopsy
In our centre, 47 out of a total 91 deltoid muscle lesions
were identified as intramuscular lipomas radiologically and
did not undergo a histological diagnosis.
Of the remaining 44 cases, 41 lesions (95%) underwent
histological diagnosis. Of the 41 lesions that underwent
biopsy, 26 lesions (63%) were benign. 15 lesions (37%)
were malignant.

stay of imaging of soft tissue lesions, radiographs play an
important role in assessing features such as distortion of soft
tissue planes, foreign bodies, soft tissue calcifications and
remodelling of adjacent bone (22).
USS and MRI are able to distinguish many benign and
aggressive features and are both sensitive and specific
for diagnosing many lesions such as lipomas and vascular malformations. However, there are a further group of
lesions that imaging alone is unable to accurately diagnose
(22). The gold standard is to provide the pathologists with
tissue either by image guided biopsy, open biopsy or surgical excision. Imaging findings along with radiological diagnosis are vital to the pathologist as aids to address the histological findings.

Benign lesions

Radiological imaging is important in the diagnosis of soft
tissue lesions. Although ultrasound and MRI are the main-

Many of the benign intramuscular lesions in our study have
characteristic MRI features. These lesions include lipoma,
atypical lipomatous tumour (ALT), arteriovenous malformation (AVM), haemangioma, myxoma and schwannoma.
Lipoma is the commonest intramuscular lesion and accounted for 50% of the cases in our study (table II). The MRI
features of these lesions are equivalent to those of adipose
tissue (hyperintensity on T1W, hyperintensity on T2W and
homogenous suppression on fat suppression sequences
(11,12).
The clinical diagnosis of intramuscular benign peripheral
nerve sheath tumour (BPNST) is difficult as deeper lesions
do not demonstrate the typical clinical signs such as positive
tinel’s test as they arise from small motor nerve branches
within the muscle substance (13). These lesions are often
ovoid hyperintense lesions on fluid sensitive sequences with
central low intensity, the target sign (14). The fat split sign,
where a rim of fat is seen surrounding the lesion is sensi-

Table I. Demonstrating the various malignant lesions encountered in our study.

Table II. Table demonstrating the various benign lesions identified in our study.

Lesion type
Overall, the commonest lesion was a benign lipoma identified in 47 cases (52%) of which 46 were found in the over 40
group. A traumatic haematoma was identified in 1 elderly
patient (1%) following a fall (figure 4).
The different benign and malignant lesions encountered are
shown in table I and table II. (figure 5, 6)

DISCUSSION

Metastases

3

Fibromatosis

3

MPNST

1

Vascular Malformation

4

NHL

2

Myxoma

8

Synovial sarcoma

2

Lipoma

47

High grade pleomorphic sarcoma

2

ALT

4

High grade pleomorphic spindle cell sarcoma

2

Nodular fasciitis

2

High grade epithelioid sarcoma

1

Myofibroblastoma/myofibroma

1

Fibromyxoid sarcoma

1

Schwannoma

4

High grade myxofibrosarcoma

1

Haemangioma

2

Haematoma

1
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Figure 2. Pie chart (a) demonstrating the various lesions occurring in patients under 40 years. Pie chart (b) demonstrating the
various lesions occurring in patients under 40 years.
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Figure 3. Pie chart demonstrating the distribution of lesions
within the deltoid muscle.
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Figure 4. Pie chart demonstrating the percentage of all lesions
encountered in our study.

Figure 5. Axial T1(a) and STIR(b) showing a lipoma (arrow) within the anterior fibres of the deltoid in a 35 year old male. Axial
T1(c) and STIR(d) showing a myxoma (arrow) within the anterior fibres of the deltoid in a 40 year old female.
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Figure 6. Axial T1(a) and STIR(b) showing large tumour (arrow) involving the anterior and middle fibres of the deltoid- biopsy
proven renal cell carcinoma metastasis in a 60-year-old male. Axial T1(c) and STIR(d) showing a tumour (arrow) within the anterior fibres of the deltoid – biopsy proven pleomorphic sarcoma in a 45-year-old male.

tive and specific for BPNST and is best appreciated on T1
weighted sequences (15). Multiple ring-like structures within the lesion with peripheral increased signal on fluid sensitive sequences is known as the fascicular sign (15).
Arterio-venous malformations are masses containing vessels
which appear as flow voids on MR sequences interposed
with fat (16). The presence of low T1/T2 signal calcified
phleboliths is a sensitive sign which aid in the diagnosis of
these lesions (17).
Intramuscular myxomas commonly affect the upper
extremities, thighs and gluteal region (18). They are often
solitary, however, multiple lesions are seen in syndromes
such as Mazabrauds which consists of polyostotic fibrous
dysplasia and multiple intramuscular myxomas. The lesions
are hypointense on T1 and hyperintense on T2 weighted
sequences (19).
Intramuscular haemangiomas are common in the general
population. The lesions demonstrate increased T1 signal
due to fat content with focal areas of low signal due to
fibrous tissue, thrombi or phleboliths. On fluid sensitive
MR sequences, the lesions are also of increased signal relative to muscle and typically have a tubular ‘bag of worms’
appearance with focal areas of low signal (20). The lesion
has indistinct borders.

lesions (large cell lung Ca, breast Ca, and Renal cell Ca), a
malignant peripheral nerve sheath tumour in a patient with
neurofibromatosis type 1 and two cases of B Cell non-Hodgkin’s lymphoma.

Malignant lesions

CONCLUSIONS

Malignant soft tissue lesions display features such as aggressive growth, intra-lesional haemorrhage, necrosis, invasion
or displacement of local structures such as nerves and blood
vessels and adjacent the musculature (21).
A number of malignant lesions were identified in our
patient cohort including nine soft tissue sarcomas (STS)
of varying histological (table I), three metastatic soft tissue

Our study is the largest in the literature assessing intrinsic deltoid muscle masses. This study provides a diagnostic approach to deltoid lesions for clinicians who encounter
these lesions on routine MRI of the shoulder or upper arm
in patients presenting with shoulder pain.
Deltoid lesions in patients under 40 years are highly likely
to be benign whereas the probability of malignancy increas-
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Learning points
Analysis of our data set has highlighted several points which
aid the clinician in the management of patients with intramuscular deltoid lesions (24).
The likelihood of a malignant deltoid lesion in a patient
under 40 years is low (12%). Therefore, provided that there
are no aggressive features, these patients do not require
urgent referral to a soft tissue sarcoma centre for histological diagnosis. A routine ultrasound may be performed to aid
in the diagnosis.
The likelihood of a malignant deltoid lesion in a patient over
40 years is higher. Therefore, all non-lipomatous lesions will
require histological diagnosis. For confirmed malignant
lesions, a staging CT thorax, abdomen and pelvis should be
performed.
Lesions involving more than one set of deltoid muscle fibres
(heads) are likely to be malignant and should undergo
urgent biopsy and staging CT thorax, abdomen and pelvis.
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es in patients over 40-years and all non-lipomatous lesions
in this cohort should be referred for histological diagnosis. The likelihood of a malignant lesion is also increased in

lesions involving more than one set of deltoid muscle fibres
(heads) and a histological diagnosis and staging computed
tomography (CT) should be performed in these patients.
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