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IMAGING ROUNDS

CASE PRESENTATION
A 7-year-old boy presented with left
sternoclavicular swelling for 2 months.
There was no history of trauma, 
pain, or other sites of joint or bone
involvement, and the patient had  no
fever or limitation of movement.  The
swelling did not subside with topical
application of herbal medicine. Physi-
cal examination showed a prominent
left sternoclavicular joint but no evi-
dence of acute inflammation. The
patient had full range of shoulder and
cervical spine movement. Significant
laboratory findings included a raised
erythrocyte sedimentation rate (ESR)
and leukocytosis.  

What do the localized view of the
chest radiograph and computed
tomography (CT) of the left stern-
oclavicular joint show (Figures 1
and 2)?

What is your diagnosis? The cor-
rect diagnosis identified on the
following page.
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This case is presented to illustrate the imaging and clinical findings of a

condition of interest to orthopaedic surgeons. The initial findings are

noted on this page. The clinical and imaging diagnoses are presented on

the following pages.

ABSTRACT

Figure 1. Anteroposterior chest radiograph coned to the stern-
oclavicular joints.

Figure 2. Axial CT scans of the (A) medial shafts of the clavicles
and (B) sternoclavicular joints.
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CORRECT DIAGNOSIS
Left Clavicular Head
Osteomyelitis and Sterno-
clavicular Septic Arthritis
The localized view of the chest radi-
ograph (Figure 1) shows an ill-
defined osteolytic lesion enlarging
the medial end of the left clavicle,
with superior cortical destruction
and periosteal new bone formation.
These radiographic features are
indicative of an aggressive process.
Axial CT scans (Figures 2A and 2B)
show expansion, osteolytic de-
struction, and fragmentation of the
medial end of the left clavicle with
involvement of the articular surface.
There is bulging and thickening of
the adjacent soft tissues anteriorly
and medially. The right sternoclav-
icular joint is normal. No extension
into the mediastinum is evident.

Open biopsy of the left clavicular
lesion yielded multiple fragments of
dark-brownish soft tissue mixed with
bony fragments. Histopathological
examination showed fragments of
polymorphs in granulation tissue,
fibrous connective tissue, and calci-
fied bony fragments. There were
focal multinuclear giant cells, but no
definite granuloma formation was
seen. Malignant cells were not
detected. The Ziehl-Neelsen stain for
acid-fast bacilli was negative. Cul-
ture of the material yielded heavy
growth of Staphylococcus aureus,
confirming the diagnosis of pyogenic
septic arthritis of the left sternoclav-
icular joint. 

The patient was treated with
antibiotics for 6 weeks. The ESR
returned to normal after treatment.
The patient remains well at 31/2 years
of follow-up. 

DISCUSSION
Infection of the sternoclavicular
joint is an uncommon clinical entity
that is often misdiagnosed on initial
presentation. There are many rec-
ognized risk factors that predis-
pose individuals to septic arthritis
of the sternoclavicular joint. These
include diabetes mellitus, intra-
venous drug abuse, human im-
munodeficiency virus infection,
immunosuppression, clavicular
fracture, pustular skin disease,
rheumatoid arthritis, and  subcla-

vian venous catheterization.1-4

Sternoclavicular joint infection has
also been reported in healthy
patients with no significant medical
history or predisposing factors.5,6

The etiological agent in most
cases is Staphylococcus aureus,
although other pathogens have
been reported—for example, group
G streptococcus and Proteus and
Propionibacterium species.1,3,4

Sternoclavicular brucellar arthritis
has also been reported.7 Most of
the infections occur by hematoge-
neous spread from a distant focus
or by contiguous spread. Septic
involvement of the joint secondary
to subclavian venous catheteriza-
tion may rarely occur.2 Specimens
from biopsy at the site of lesion are
more likely than blood culture to
yield positive results.

Clinical Presentation
The clinical presentation is variable.
The onset of symptoms is usually
insidious but may range from 1 day
to 2 months or even years. Patients
may present with atypical chest pain
or anterior chest discomfort that
may simulate pain from the  cardiac
or pulmonary organs. Many have a
low-grade fever, with or without
chills. Systemic symptoms, including
malaise and weight loss, may occur.
Some patients, however, are afebrile
and have a normal white cell count. 

On physical examination, the dis-
tribution of infection is monoarticular.
There may be swelling, tenderness,
erythema in the sternoclavicular
region, and restricted motion in the
ipsilateral shoulder. 

Occasionally, the patient may pre-
sent in septic shock. More unusual
presentations that have been report-
ed include bilateral sternoclavicular
joint involvement with cutaneous
chest wall abscesses and life-threat-
ening pyogenic mediastinitis.3,4,6,8,9

Radiological Diagnosis
Radiological diagnosis may often
be delayed. On radiographs, the
bony changes described may be
predominantly sclerotic, predomi-
nantly lytic, or mixed. Occasionally,
soft tissue swelling, cortical ero-
sion, periosteal reaction, and, in
later stages, sequestrum formation

may be demonstrated. In infants,
the development of periosteal new
bone is often more rapid and exu-
berant than in older children and
adults, although sequestration is
less frequently encountered. 

Radiographic diagnosis is diffi-
cult, as the radiographic features
are often subtle and may be over-
looked on radiographs if they are
obscured by overlying ribs and
soft tissues. 

Computed Tomography and
Nuclear Medicine
Conventional tomograms can
increase sensitivity by revealing sub-
tle erosions and subchondral
destruction, but the patient will incur
a higher irradiation dose. Nuclear
medicine scans—for example, a
technetium-99m radionuclide bone
scan—are more sensitive and may
be positive within hours to days but
are not specific. Conventional com-
puted tomography (CT) yields supe-
rior tissue contrast, although
respiratory motion artifact may
obscure details. Modern spiral CT
scanners minimize motion artifact
and have the added advantage of
demonstrating a rapid-contrast
bolus that enables one to distinguish
the adjacent vasculature. It is also
superior to the other techniques
described above in that soft tissue
involvement can be clearly demon-
strated, and fine detail can be
obtained using bone settings. In
selected cases, coronal, sagittal,
and/or oblique recontructions 
of data may be performed. 

CT findings in cases of sterno-
clavicular infection, include widening
of the joint space, irregular subchon-
dral bone and destruction, soft tis-
sue thickening, and soft tissue
infiltration.  In later stages of clavicu-
lar head osteomyelitis, periosteal
reaction, sequestra, reactive sclero-
sis, sinus tract formation, retroster-
nal abscess, and mediastinitis may
be shown. 

CT is useful in the follow-up eval-
uation and in guided needle aspira-
tion of the infective process.3,9-11

Magnetic Resonance Imaging
In cases of bone and joint infection,
magnetic resonance (MR) imaging
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demonstrates joint effusion, joint
capsule distension, marrow edema,
and erosions. Its advantages over CT
include improved detection and
delineation of abnormalities involving
the bone marrow, cartilage, extra-
articular soft tissues, and joint space;
multiplanar capabilities; lack of an
ionizing radiation hazard; and
improved contrast resolution. The
disadvantages of MR imaging com-
pared with CT include decreased
spatial resolution, motion artifact,
longer examination times, less sensi-
tivity to cortical erosions and calcifi-
cation/ossification, and higher cost. 

Management
Complications of sternoclavicular
osteomyelitis can include chest
wal l  abscess, retrosternal
abscess, superior vena cava syn-
drome, and mediastinitis, particu-
larly if diagnosis and treatment are

delayed. Septic shock leading to
death may develop.3,7-9

For minor infections of the stern-
oclavicular joint, appropriate antibi-
otic treatment alone is adequate.2-4

In more fulminant cases, particularly
when simple drainage and débride-
ment are ineffective, aggressive
surgical management, including
resection of the sternoclavicular
joint, has been advocated.4
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