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Abstract
The sternoclavicular joint is a saddle shaped, synovial joint and is the only skeletal articulation between the axial skeleton
and the upper limb. Here, a reviewis provided of the anatomy, biomechanics, traumatic and atraumatic conditions, and
management options for the various conditions described.
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Anatomy of the Sternoclavicular Joint
The sternoclavicular joint (SCJ) (Fig. 1) is a saddle
shaped, synovial joint and is the only skeletal articulation between the axial skeleton and the upper limb. The
medial end of the clavicle has a larger surface area and
thicker hyaline cartilage than the adjacent sternum. The
clavicle articulates with the reciprocal notch of the sternum and the superior surface of the first costal cartilage. The joint is concave in the vertical axis and convex
in the anteroposterior axis. The articulating surfaces
are not fully congruent and divided by an articular
disc. The articular disc attaches to the posterosuperior
aspect of the medial articulating surface of the clavicle
and the anterosuperior aspect of the first costal cartilage. The rest of the disc is covered by capsule. The disc
is thicker in the periphery and at the attachment sites.
As a result of the sella turcica-like shape of the joint,
the disc has mobility in the anteroposterior and vertical
axis. The movement involving elevation and depression
occurs between the articular disk and clavicle, whereas
protraction and retraction occurs between articular disc
and the sternum.1
The SCJ is one of five articulations of sorts that
influence the pattern of movement of the shoulder
girdle. Although diminutive in size, symptomatic pathology will impact upon scapulothoracic and glenohumeral rhythm; the treatment of which may successfully
restore normality. The normal SCJ achieves 35! of
movement both in the coronal and horizontal plane
during shoulder abduction along with 45! of rotation

in its long axis.2 The ligaments around the SCJ include
the anterior sternoclavicular ligament, posterior sternoclavicular ligament, the costoclavicular ligament and
the interclavicular ligament.

Biomechanics of the SCJ
The anterior sternoclavicular ligament is broad and
extends from the anterosuperior surface of the medial
end of the clavicle to the upper anterior edge of the
manubrium and first costal cartilage. The posterior sternoclavicular ligament extends from the posterior aspect
of the sternal end of the clavicle to the posterior superior
aspect of the manubrium. The posterior ligament confers
primary stability to the joint, which is supplemented by
the rest of the ligaments. The interclavicular ligament
extends between the medial ends of the clavicle and is
continuous with the deep cervical fascia superiorly. The
costoclavicular ligament (Figs 2 and 3) is shaped like a
short and flattened, inverted cone. It has two laminae
present on the anterior and posterior aspects of the
clavicle. The anterior lamina is lateral and attached to
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Figure 1. Anatomy of the sternoclavicular joint.

Figure 2. Bilateral very prominent insertion of costoclavicular
ligament.

Figure 3. Bilateral very prominent insertions of costoclavicular
ligaments – changes such as this are typical for a normal variant
and should not be mistaken for an aggressive destructive process.

the upper aspect of first rib and costal cartilage inferiorly
and the inferior aspect of medial clavicle superiorly. The
posterior lamina is medial and attached to the first rib
and costal cartilage in a similar fashion to the anterior
lamina. Sometimes, the attachments of the ligaments
can be very prominent (Fig. 3). This should not be

mistaken for pathology. Force is transmitted through
the clavicle to the ligaments on the medial aspect and
more often the clavicle will fracture before the surrounding ligaments fail.
Vascular supply to the SCJ comes from the
suprascapular artery and internal thoracic artery.
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Nerve supply of the joint is from the medial suprascapular nerve and the nerve to the subclavius. The brachiocephalic trunk, common carotid artery and the internal
jugular vein all lie directly posterior to the SCJ.
The joint is diﬃcult to assess on routine chest radiographs. A computed tomography (CT) scan is a better
option to get a three-dimensional understanding of the
SCJ. On magnetic resonance imaging (MRI), the
articulating surfaces and intra-articular disc are better
seen in coronal sequences, whereas axial sequences
depict the anterior and posterior capsule and ligaments.
The sagittal sequences are useful in assessing the costoclavicular ligaments.3

Traumatic injuries of the SCJ
The injuries of the SCJ include both fractures of the
medial end of clavicle and dislocation of the joint.
The incidence of dislocation of the SCJ is uncommon
compared to that of the glenohumeral or acromioclavicular joint. SCJ dislocations comprise of 1% of all
dislocations and 3% of upper limb dislocations.4–6
Based on severity, SCJ injuries are classified into type
1 – sprain of SCJ without laxity or pain; type 2 – rupture of SCJ ligaments, costoclavicular ligaments stay
intact; and type 3 – rupture of SCJ and costoclavicular
ligaments resulting in dislocation of the joint.7
Furthermore, SCJ instability can be classified according
to directions – anterior, posterior and superior; cause –
traumatic and atraumatic; and duration – acute and
chronic.

Mechanism of Injury
Dislocation of the SCJ can also be described by the
direction of the applied forces.
Anterior dislocation. If force is applied in posterolateral
direction and the shoulder rolled backwards, the clavicle levers on the underlying first rib, resulting in anterior dislocation of the medial end of the clavicle.
Anterior dislocations (Fig. 4) are more common than
posterior dislocations.8 Indirect forces represent a more
common mechanism leading to SCJ dislocation because
direct forces on the medial end of clavicle account for
only 10% to 25% of SCJ dislocations.9 The most
common cause of dislocation of SCJ is road traﬃc accidents followed by sports-related injuries.
Posterior dislocation. Direct application of force on the
medial clavicle pushes it posteriorly behind the sternum
into the mediastinum. This can happen in a variety of
ways, including a supine athlete being jumped upon
and hit on the medial clavicle by the knee of another
athlete, a patient being ran over by a vehicle, a direct

Figure 4. (a) Dislocation right sternoclavicular joint (SCJ).
(b) Dislocation right SCJ.

kick to medial clavicle or a patient being crushed
between a stationary object and a moving vehicle.
Indirect application of force to the SCJ can also
result in anterior or posterior dislocation of the joint.
If force is applied in an anterolateral direction and the
shoulder rolled forward during lateral compression, the
medial end of clavicle dislocates posteriorly.
Posterior dislocation of the SCJ are rare but can
have devastating consequences including pneumothorax, dysphagia, hoarseness, vascular injury and
injury to brachial plexus.10–17

Clinical Presentation
The patient normally presents with pain on the medial
aspect of clavicle after sustaining a fall on the ipsilateral shoulder. Severe pain and reduced movement of
the shoulder joint accompany SCJ dislocations.
Lateral compression of the shoulders increases the
severity of pain. The patient normally supports the
injured arm with the other uninjured arm. The shoulder on the side of the fractured clavicle or dislocation
appears shortened and thrust forward with the head
of the patient tilted towards the dislocated clavicle.
Clinical examination to ascertain the type of injury
can be diﬃcult as a result of excessive swelling that
can hide the prominence of the medial clavicle or
depression of the SCJ. The patient is better examined
in a supine position; however, this could be diﬃcult
because laying the patient down can exacerbate
symptoms.
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For posterior dislocations, as a result of the close
proximity of the joint with the major vessels, mediastinum, brachial plexus, oesophagus and trachea, patients
can exhibit a myriad of symptoms, including compromised circulation to the arm, brachial plexus symptoms, dysphagia, odynophagia, dyspnea, hoarseness
and choking. The examining clinician should maintain
a high index of suspicion to diagnose the injury and
order appropriate investigations for diagnosis.
The medial epiphysis of the clavicle ossifies between
18 years and 20 years and fuses between 23 years and
25 years. This should be kept in mind when analyzing
images of the joint.18 A meta-analysis by Tepolt et al.19
on an adolescent population revealed that 69% of
patients with medial SCJ injuries had a physeal fracture
and 23% of the injuries were true dislocations. This is
because the medial epiphysis is the weakest structure in
the region, resulting in failure. Closed reduction performed within 48 h of the injury had better outcomes
than those performed after 48 h. After closed reduction,
the joint is splinted using a figure of eight bandage for
4 weeks.
Associated injuries can include fractures of the ribs
and scapula and can be a variant of scapular-clavicularthoracic syndrome.20 Being a part of high-energy
trauma, the diagnosis could be delayed as a result of
distraction by lower limb or spinal injuries. Brachial
plexus injuries can be temporary or permanent.
Vascular injury involving brachiocephalic or subclavian
vessels can range from asymptomatic compression to a
vascular laceration by the fractured clavicle. Intimal
injuries can lead to thrombosis with subsequent occlusion of the vessels.21 Injury to major vessels including
internal mammary artery, superior vena cava and brachiocephalic vein has been reported to result in paediatric deaths.22,23

Treatment of SCJ Dislocation and
Instability
Occasionally asymptomatic SCJ subluxation is diagnosed amongst individuals with joint laxity and often
these can be managed – at least initially, conservatively
with physiotherapy.
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Posterior dislocation: closed reduction
Closed reduction for posterior dislocation involves
abduction of shoulder and applying traction. At the
same time, the ipsilateral shoulder is extended to
assist in anterior translation of the medial end of
clavicle.25

Open reduction and internal fixation
For both anterior and posterior dislocation, open stabilization can be performed through a transverse incision over the SCJ and going through the platysma and
elevating pectoralis major and sternocleidomastoid as
necessary. Care must be taken to protect the supraclavicular nerves.
Various techniques have been described for stabilizing the joint. These include repair using suture anchors,
reconstruction using autologous or synthetic grafts and
internal fixation. Sutures can be drilled through clavicle
and fastened in a loop.27 In this study, patients were
followed up for a mean of 4.5 years and had fair outcomes. Franck et al.28 reported the usage of a Balser
plate fixed to clavicle and manubrium sterni to treat
SCJ dislocation. Several diﬀerent types of grafts including synthetic grafts, gracilis tendon, semitendinosus and
fascia lata have been used to form a figure of eight
stitch between clavicle and the manubrium or first
rib.29–31 Booth and Roper32 have described looping
the sternocleidomastoid through the first rib and
sutured back to the costoclavicular ligament. All of
the patients resumed sporting activities. The fixation
technique of using k-wires across the SCJ has shown
an approximate death rate of 40% as a result of vascular complications because of wire migration.33 Apart
from Abiddin et al.,27 the rest of the studies describe
early follow-up results up to 2 years postoperatively.
Burrows34 described tenodesis of subclavius tendon
for recurrent dislocation of the SCJ together with capsulorrhaphy. Semitendinosus or sternocleidomastoid
muscle tendon can be used as a figure of eight ligament
reconstruction across the SCJ.35–37 This has been
shown to be biomechanically superior to intramedullary fixation.38

Osteoarthritis
Anterior dislocation: closed reduction
Standard treatment for anterior dislocation is nonoperative management. For reduction of anterior dislocation, patient is placed supine on the operating table
with a sandbag between the scapulae. Following this,
posterior force is applied on the medial end of the clavicle along with abduction of shoulder to 90! and extension of 10! to 15! . A figure of eight bandage is applied
thereafter to hold the joint in place for a few weeks.24–26

Osteoarthritis (OA) (Fig. 5) of the SCJ is relatively
common, although asymptomatic in most cases, postmortem studies in patients aged over 60 years have
shown OA to be present in over 50%.39 A recent CT
scan based study found the evidence of at least one
feature of OA in all the patients above 61 years of
age. The prevalence of SCJ OA was 89% in patients
older than 50 years as opposed to 9% in patients less
than 50 years.40 It is more common in postmenopausal
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Figure 5. Osteoarthritis of bilateral sternoclavicular joint – loss
of joint space, sclerosis, marginal osteophyte formation and gas in
the joint space.

women and manual labourers. Pain with OA of the SCJ
is typically provoked during abduction or forward flexion beyond 90! . The radiographic features typical of
OA are: loss of joint space, subchondral cysts, subchondral sclerosis and marginal osteophytes, which are typically located over the inferior aspect of the medial
clavicle.39 Osteopenia is not a typical feature.
Treatment is usually conservative with anti-inflammatories and/or injections of steroid. Surgery is recommended for symptomatic patients unresponsive to
conservative measures. Surgical options of treatment
include arthroscopic and open resection arthroplasty.41
Interpositioning of joint with the sternal head of sternocleidomastoid following excision of the medial SCJ has
been described with satisfactory outcomes.42 Open
resection arthroplasty of the medial end of clavicle
with short-term follow-up has been reported to have
a higher return to sport activities along with a revision
rate of 17%.43

Inflammatory Arthritides of the SCJ
The SCJ is susceptible to a spectrum of inflammatory
conditions that can present as acute or chronic episodes. In the assessment of an inflammatory arthritis
it is important to ascertain a detailed social and family
history including medications and recreational drugs.
Clinically, there may be localized tenderness, bony
enlargement and generic signs of inflammation.
A significant proportion of patients with rheumatoid
arthritis (RA) are found to have intra-articular disc
degeneration.3,44 The early stages have little in the
way of radiological changes, with bony erosions and
joint destruction occurring in chronic severe cases.
Rheumatoid arthritis of the SCJ is more common in
women and is often positive for rheumatoid factor/antinuclear antibodies. The treatment remains mainly

medical with medial clavicle excision reserved for symptomatic cases resistant to medical treatment.45
A variety of seronegative spondyloarthropathies
such as psoriatic arthritis, Reiter’s syndrome and ankylosing spondylitis can involve the SCJ.46–48 The SCJ
can be involved in 90% of severe cases of psoriatic
arthropathy and can be a presenting symptom in 50%
of cases compared to 4% of cases in ankylosing spondylitis.49,50 Seronegative spondyloarthropathies are
more common in younger men, with HLA B27 being
a diagnostic feature.
In the evaluation of a swollen SCJ, the aspirate may
be examined under polarizing light to show either positively or negatively birefringent crystals representing
pseudogout and gout, respectively, which can both
aﬀect the SCJ.51
The treatment for all these conditions remains largely medical with first line anti-inflammatories and disease modifying drugs for seropositive arthritis and
resistant cases of seronegative spondyloarthropathy
and long term prophylaxis with xanthine-oxidase
inhibitor for crystal deposition arthropathy.52
Untreated chronic inflammation of the SCJ leads to
restricted mobility and secondary degenerative joint
changes.
The general principles of investigation of inflammatory arthritides include conventional radiographs.
Depending on the underlying pathology, the radiographic findings may vary. In RA, bone destruction
with erosion, osteopenia and adjacent soft tissue swelling is seen. In crystal arthropathies, reactive osteopenia
is not usually seen; instead, soft tissue calcification may
be noted.53 CT can be useful for evaluating ossifying
lesions, whereas MRI gives better depiction of inflammatory soft-tissue enlargement and bone marrow
change of the medial clavicle.

Sclerosing Conditions of the SCJ and
Surrounding Structures
SAPHO
SAPHO syndrome (Fig. 6) is a group of heterogenous
disorders that can be diﬃcult to diagnose if there are no
skeletal manifestations. SAPHO stands for Synovitis,
Acne, palmar or plantar Pustulosis, Hyperostosis and
Osteitis. The SCJ is the most common location of the
disorder followed by the sacroiliac joint and spinal
lesions. SAPHO has overlapping symptomatology
compared to spondyloarthropathy. Up to 30% of
SAPHO patients have a positive HLA B27.54
Radiologically, SAPHO typically presents as florid
hyperostosis with an inflammatory component. Lesions
in sacroiliac joints lead to erosion of the joint followed
by sclerosis and hyperostosis. Ossifications in the
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been treated with anti-tumour necrosis factor medications including infliximab.59–61

Condensing osteitis

Figure 6. Coronal view of sternoclavicular joint showing
hyperostosis.

Condensing osteitis is a rare condition described by
Brower in 1974. As described by Brower62, there is pain
‘along the top of the shoulder’ that becomes aggravated
by abduction of the arm. Usually, patients present with a
painful SCJ and fusiform tender swelling over the joint.
Radiologically, there is sclerosis seen on the medial end of
clavicle, usually on the inferior margin. Articulating surfaces are normal and there is no evidence of bone destruction on radiographic imaging. Radionuclide bone scan
reveals localized tracer uptake. Histology reveals
increased normal bone formation and reinforcement of
cancellous bone along with obliteration of marrow
spaces. Some consider the title to be a misnomer because
there is no inflammation seen in the condition. An alternative term suggested is ‘post-traumatic clavicular sclerosis’.62 These changes are presumed to be a result of
abnormal or increased stresses through the SCJ. The differential diagnoses include osteoid osteoma, sternocostoclavicular hyperostosis (SCCH), septic arthritis of SCJ
and avascular necrosis of the medial end of clavicle. In
SAPHO, there is often soft tissue inflammation that actually helps to suggest its diagnosis. However condensing
osteitis and SCCH may be variants of SAPHO, in particular representing a later, quiescent phase.

Friedrich’s disease
Figure 7. ‘Bull’s horn’ appearance on bone scan.

paravertebral region can be mistaken for syndesmophytes. As a result, SAPHO can sometimes be mistaken for ankylosing spondylitis.55–58 However,
SAPHO is usually multifocal rather than generalized
and also aﬀects the diaphysis of long bones, which is
atypical for ankylosing spondylitis. Similarly, ankylosing spondylitis almost always aﬀects the sacroiliac
joints first before other areas are aﬀected. When
aﬀecting the SCJ, the classic picture of SAPHO
looks like a ‘bull’s horn’ (Fig. 7) on nuclear medicine
studies because of increased uptake of radioactive
tracer at the SCJ bilaterally. SAPHO also often aﬀects
the mid clavicle; the diﬀerential diagnosis includes
infection and malignancy. MRI images show
oedema-like changes in the bone indicating inflammation, whereas CT demonstrates hyperostosis and bone
scans show increased activity; these are the findings
typical for osteitis.
Treatment of SAPHO usually involves nonsteroidal
anti-inflammatory drugs, corticosteroids, bisphosphonates and sulphasalazine. Refractory SAPHO has

Condensing osteitis can be confused with avascular
necrosis of the medial end of clavicle, also known as
Friedrich’s disease. This usually aﬀects adolescent and
paediatric patients. Clinically, the presenting symptoms
could be similar to condensing osteitis. This has been
debated by some authorities who consider this to be no
diﬀerent than condensing osteitis.63–65 However, clinical
symptoms in patients with Friedrich’s disease can be relatively shorter compared to condensing osteitis.
Radiographic findings show involvement of the entire
medial end of the clavicle with subchondral irregularities
and defects in the articulating surfaces. The hallmark of
Friedrich’s disease is presence of necrotic bone, fibrosis of
marrow spaces and haversian canal along with the presence of empty lacunae.62 Management involves the provision of nonsteroidal anti-inflammatory medications.
Excision of the medial end of clavicle is the last choice
if conservative management fails.

Infection/tumour
A swelling (painful or painless) on the medial aspect of
clavicle can be worrisome. It would be prudent to
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exclude either infection or tumour in the SCJ despite
OA and the other inflammatory arthritides being the
most common diagnoses. Clinically, the diﬀerentiating
factors could be a short history of presentation,
increase in size, extremes of age, presence of other primary tumours and involvement of nondominant side.
The presence of primary or metastatic cancer in the SCJ
has been reported in the literature.66,67
Infection of the SCJ is a rare entity that is monoarticular and insidious in onset. Clinical presentation is
that of low grade fever, shoulder girdle discomfort, erythema, warmth and swelling of the SCJ. This can lead
to abscess formation in one-fifth of patients and concomitant sternal osteomyelitis in half of the patients,
with the usual organisms being Staphylococcus aureus
and Pseudomonas aeruginosa.68 Complications of septic
arthritis of the joint include septic shock, superior vena
cava syndrome and mediastinitis. Infection is seen more
often in intravenous drug abusers, diabetics and
patients with rheumatoid arthritis. When arriving at
this diagnosis, it is important to distinguish it from
SAPHO syndrome and tumour, which might include
osteosarcoma, Ewing’s sarcoma, lymphoma and metastatic disease.
In infection, MRI is the investigation of choice to assess
the joint and neighbouring structures. MRI findings
include joint space widening, joint destruction and sometimes adjacent gas or fluid collection. CT may be used as
an adjunct to MRI and depicts bone destruction better.
Methods of treatment include antibiotics, as well as
surgical debridement with or without negative pressure
therapy, allowing the wound to heal by secondary
intention. Alternatively, treatment comprises simultaneous debridement, resection of the medial end of clavicle and muscle flap coverage using pectoralis major,
latissimus dorsi or rectus abdominis muscle.69–73.
Resection of the medial end of clavicle followed by
suturing of the residual clavicle to the periosteum of
the first rib is another option. During excision of the
medial end of the clavicle, the remnants of intra-articular ligaments and capsule are preserved.
Recently, newer techniques have been described,
which include initial debridement and then delayed
bone resection and pectoralis major flap reconstruction.74 The diﬀerential diagnosis of SAPHO, infection
and tumour is not always easy, although, clearly, this
has important management and prognostic implications and needs to be established by investigation,
including biopsy if necessary.
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The SCJ is a complex joint on the anterior chest
wall. Orthogonal views are diﬃcult here and the routine
examination consists of anteroposterior and anteroposterior oblique views. This does lead to partial superimposition of bone structures. In particular, the oblique
views rely on the skill of the radiographer.
Nevertheless, major malalignment, destruction, bone
trauma or OA should be visible.
To assess the SCJ, the serendipity view has usually
been used. This is a radiographic projection centred
on the SCJ with 40! cranial angulation. This view
should include the medial third of both clavicles.
Normally, the medial ends of the clavicles are equidistant
from the sternum and in the same horizontal plane. In
posterior dislocation, the dislocated clavicle will be projected caudal to the mean horizontal plane of the SCJ; in
anterior dislocation, it will be projected cranially.
Nowadays, this is often superseded by CT if there is
serious concern regarding SCJ malalignment.
As in other parts of the body, a more sensitive imaging
investigation for bone and soft tissue change is MRI. Any
inflammation will show up as increased fluid signal, be it
in the bone marrow or the soft tissues. MRI can assess the
joint for alignment and can assess the integrity of the
capsular and ligamentous structures. Bone marrow infiltration is reliably seen only on MRI but not with CT.
Whole body MRI may be indicated in the assessment of
certain lesions such as multiple myeloma or chronic recurrent multifocal osteomyelitis (CRMO) or SAPHO.
CT is the best modality for the assessment of bone
integrity and alignment. In the trauma setting, CT of
the chest would automatically include the SCJ and
allow for its assessment. CT can also assess bone
destruction or new bone formation in tumors but, generally, MR is preferable for tumor imaging because it
enables the assessment of marrow infiltration and soft
tissue extension more reliably than CT.
Nuclear medicine techniques mainly comprise bone
scintigraphy with Technetium 99m-MDP and positron
emission tomography (PET) imaging. Standard planar
bone scintigraphy with Technetium 99m-MDP images
phosphate metabolism and therefore bone turnover.
This is often combined with three-dimensional acquisition of the scintigraphy phase and projected on to a conventional CT scan.
PET imaging is usually performed with fludeoxyglucose, a glucose analogue and images glucose metabolism rather than bone metabolism, although there are
now other PET tracers available to image bone metabolism, especially F18-fluoride.

Imaging Considerations
Usually, radiographs are the first imaging investigation
of choice in orthopaedics and, usually, images are
acquired in two orthogonal planes.

Pet Imaging is also Usually Combined with a CT Scan
Nuclear medicine techniques are particularly useful if
the wider skeleton is to be investigated for lesions for
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example to determine whether a bone lesion is single or
not. Therefore, suitable applications include the assessment of metastatic disease, inflammatory arthropathies
and spondylarthropathies including SAPHO, CRMO
and possibly of infection. In SAPHO, the typical
‘bull’s horns’ configuration may be visible. In CRMO,
MRI is generally preferred because of the ‘radiation
dose’ of nuclear medicine techniques.
Ultrasound is generally not the first investigation of
choice. However, in our practice, ultrasound is sometimes performed for a ‘lump’ on the anterior superior
chest wall and then typically demonstrates local osteophyte formation in the OA of the SCJs. Occasionally,
inflammatory arthritis or very rarely infection may be
seen sonographically. Alignment can also be assessed
with ultrasound, although ultrasound is operator
dependent and ultrasound images are not as easily
interpreted as any of the other imaging modalities.
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