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a b s t r a c t 

Pyomyositis of the shoulder region in young healthy patients is rare but can lead to fatal 

overwhelming sepsis. Here we present the case of an otherwise healthy 32-year-old female 

patient with pain and stiffness in the right shoulder. Initial treatment with physical therapy 

and injection was ineffective. Magnetic resonance imaging of the right shoulder suggested 

subscapularis intramuscular sarcoma but excision of the muscle and biopsy revealed orga- 

nized subscapularis pyomyositis. This case demonstrates the importance of investigating 

predisposing conditions in young patients with painful stiffness mimicking frozen shoul- 

der that does not respond to nonoperative treatment. 

© 2020 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 

Adhesive capsulitis (frozen shoulder) is one of the most com-
mon causes of scapulohumeral pain and loss of motion. The
condition develops in 2%-5% of the general population, but is
especially prevalent in females aged 40-60 years [1 ,2] . Thus, in
young female patients with painful loss of shoulder motion,
the etiology may be difficult to determine, especially in the
absence of a complete medical history [2] . 

While several conditions commonly lead to shoulder stiff-
ness, pyomyositis is a rare cause. The estimated incidence of
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pyomyositis is 0.5 cases per 100,000 person-years, and only
8% of these patients present at the hospital with shoulder
discomfort [3] . The diagnosis may also be missed in young
patients without specific risk factors such as diabetes or an
immunocompromised status [4] . However, failure to diagnose
pyomyositis can lead to a catastrophic outcome, ranging from
chronic osteomyelitis to death. 

Herein, we present a rare case in which an otherwise
healthy young female patient, presenting with pain and stiff-
ness of the right shoulder and initially treated nonoperatively
for primary frozen shoulder), was later shown to have py-
omyositis of the rotator cuff. 
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Fig. 1 – Initial plain radiographs with no abnormalities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 32-year-old female patient with pain and stiffness in the
right shoulder presented to our hospital and was initially
treated conservatively with medication, physical therapy, in-
jections, and extracorporeal shockwave therapy for 6 months
based on a diagnosis of frozen shoulder. She had no signs or
symptoms of infection, and her laboratory test results were
within the normal range (WBC, 9,740/mm 

3 ; ESR 40 mm/h; CRP,
0.1 mg/dL). Consent for submission and publication of this
case report including images and associated text has been ob-
tained from the patient. 

Plain radiographs showed no findings associated with ab-
normal pain or stiffness in a young patient ( Fig. 1 ). 

Physical examination revealed diffuse tenderness of the
anterior shoulder. The range of motion was as follows: 100 °
of forward elevation, 10 ° of external rotation on 0 ° abduction,
30 ° of external rotation on 90 ° abduction, and internal rotation
of the shoulder joint below the level of the buttocks. To allevi-
ate the stiffness, steroid was injected into the glenohumeral
joint via a posterior approach. Ultrasonography performed at
that time revealed no evident pathology. 

Despite intra-articular steroid injection, unlike in patients
with common shoulder stiffness, there was no improvement
in pain or stiffness at the 1-month follow up. Magnetic res-
onance imaging (MRI) was then performed to rule out me-
chanical obstruction of the joint that limited motion. The ini-
tial MRI findings of a well-defined multilobular mass with a
definite septum suggested intramuscular sarcoma in the sub-
scapularis ( Fig. 2 ). Although intramuscular sarcoma in young
female patients is very rare, it seemed more likely than py-
omyositis because the patient had no symptoms related to in-
fection, only mechanical discomfort. 

According to surgical guidelines for patients with sus-
pected sarcoma, radical excision of the subscapularis muscle
was performed and the tissue was sent for pathological
evaluation. During surgery on the mass, diffuse fibrotic tis-
sues covering the rotator interval were noted and may have
been the cause of the restricted shoulder motion. However,
the histopathologic report concluded that the subscapularis
intramuscular mass lesion was mainly composed of atrophic
skeletal muscle and fibrotic tissues with abscess, which are
characteristic features of pyomyositis.( Fig. 3 ). The abscess
measured 4.0 × 4.0 × 2.5 cm. A culture taken from the lesion
was negative. 

At the 1-year follow up, the patient was in good condition
without any symptoms. Physical and radiological examina-
tions revealed no evidence of recurrence. 

Discussion 

Adhesive capsulitis of the shoulder, described by Codman in
1934 as “frozen shoulder” to emphasize the debilitating loss
of motion, is one of the most common conditions encoun-
tered by orthopedic surgeons. The pathological process in-
volves the formation of excessive scar tissue or adhesions
around the glenohumeral joint, resulting in stiffness and pain
in the shoulder region [5] . Despite the high prevalence of
frozen shoulder and the many attempts to determine its nat-
ural history, it remains poorly understood. Hence, diagnosis
may be difficult, especially in young in patients who present
to the hospital with unexplained stiffness of the shoulder. 

Adhesive capsulitis is usually classified as primary or sec-
ondary. Primary (or idiopathic) adhesive capsulitis can occur
spontaneously without any specific catalyzing event, whereas
secondary adhesive capsulitis often follows severe trauma
around the shoulder joint, such as fracture dislocation of the
glenohumeral joint [6] . 

The risk factors for frozen shoulder include female sex,
previous history of trauma, HLA-B27 positivity, age > 40 years,
history of medical disease and prolonged immobilization of
the glenohumeral joint. The incidence of adhesive capsulitis
in the general population is 3%-5%, but is as high as 20% in
patients with diabetes. Among patients with adhesive shoul-
der capsulitis, 70% are women [7 ,8] . Demographic studies have
shown that most patients with adhesive capsulitis (84.4%) are
aged between 40 and 59 years [9] . 

Based on this information, adhesive shoulder capsulitis
would have been unusual in our patient, who is a healthy
young female with an unremarkable medical history. Her case
shows that in patients with unexplained stiffness and pain,
infection should be considered. 

Primary pyomyositis is a rare, subacute, primary, and deep
muscle infection thought to result from transient bacteremia,
rather than a contagious skin, bone or soft-tissue infection.
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Fig. 2 – T1 Axial (A) , T2 coronal (B) , and T1 gadolinium enhanced fat-suppressed sequence sagittal, (C) 1.5T MRI images of 
right shoulder show 4.5 × 4.4 × 2.9cm sized well-defined lobulated mass in subscapularis muscle, and multiple septa-like 
structure in it (T1WI: low SI, T2WI: heterogeneous high SI). 

Fig. 3 – (A) Histopathology shows the atrophic skeletal muscle with abscess (H&E × 100), (B) Fibrosis with abscess 
(H&E × 100), (C) inflammatory infiltrates containing many granulated cells (H&E × 40). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The quadriceps, gluteal, and iliopsoas muscles are the most
commonly affected areas, whereas involvement of the mus-
cles of the shoulder or upper arm region is seen in < 10% of
pyomyositis cases [3] . In many patients, pyomyositis mani-
fests as a localized abscess or diffuse inflammation around
the lesion, which may lead to mechanical irritation. Staphylo-
coccus aureus and Streptococcus pyogenes are the most common
causative organisms, with positive culture rates from blood
samples and needle aspirations of 31% and 70%-90%, respec-
tively [10] 

Although immunocompromised patients in tropical cli-
mates are more susceptible to infection by organisms caus-
ing pyomyositis, in immunocompetent patients in temperate
climates 75% of infections are caused by S. aureus . In those
cases, the patients are often younger and have a history of ei-
ther trauma or injury during active exercise, or an underlying
dermatologic disorder [11] . The pathophysiology of pyomyosi-
tis may thus involve an undiagnosed injury to the surrounding
muscle tissue, which increased the blood supply to the dam-
aged tissue and thus altered the normally biologically resis-
tant environment, thereby making the patient vulnerable to
infectious agents. 

Three stages of pyomyositis are described in the literature:
invasion, suppuration, and sepsis [12] . During the first stage,
patients usually complain of dull, cramping pain in the af-
fected region and mild fever. If the diagnosis is made promptly
at this stage, antibiotic treatment based on culture is usually
effective. Unfortunately, as in this case, in 90% of patients the
diagnosis is made during the suppurative or purulent stage
(1-3 weeks after the onset), by which time an abscess has al-
ready formed in the muscle. Treatment at these stages con-
sists of completely excising the abscess and aggressive antibi-
otic therapy. 

As this case demonstrates, in young patients with painful
stiffness mimicking frozen shoulder that does not respond
to nonoperative treatment, predisposing conditions should
be carefully investigated. In our patient, removal of the sub-
scapularis muscle proved unnecessarily radical. However, be-
cause a tumor was initially suspected, this was considered
the appropriate therapeutic strategy. The exact pathology
of the pyomyositis in our patient was unclear and both its
clinical manifestation and MRI findings hindered correct di-
agnosis during the early stage. However, an inflammatory
reaction caused by a subscapularis lesion might have af-
fected the whole shoulder joint capsule, resulting in abnormal
stiffness. 

In conclusion, unusual stiffness and pain in the shoulder
of a young female patients suggests a wide range of disease
entities, from simple frozen shoulder to (albeit rarely) infec-
tion. Thorough early assessment, including laboratory tests
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and specific imaging, may prevent inappropriate and delayed
treatment. 

Supplementary materials 

Supplementary material associated with this article can be
found, in the online version, at doi: 10.1016/j.radcr.2020.08.006 .
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