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Summary. Sternoclavicular joint dislocation (SCJD) is a rare injury, generally classified in anterior and pos-
terior. The posterior SCJD is very infrequent yet potentially associated with life-threatening complications. 
In patients with unfused medial clavicle physis, SCJD can be associated with fracture-dislocation (Salter type 
I or II).  We hereby present the case of a 12- year-old basketball player with severe pain in sternoclavicular 
region and arising dysphagia after a fall and tackle by another player. A SCJ injury was hypothesised and the 
CT scan detected the presence of a true posterior SCJD with no associated fracture, which was also confirmed 
during open reduction. As the patient complained dysphagia, it was also necessary to study other possible 
mediastinal compressions by a contrast medium CT scan of the great vessels. The CT scanned brachiocephalic 
vein compression without additional clinical evidence or signs. Twenty hours after the trauma the patient un-
derwent an unsuccessful closed reduction; for this reason, surgical treatment with open reduction and fixation 
was mandatory. After 12 weeks of therapy she returned to her previous sport activity. (www.actabiomedica)
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C a s e  r e p o r t

Background

Injuries to the sternoclavicular joint (SCJ) are rare 
and represent less than 1% of all fractures or disloca-
tions (1-3).

Displacement of medial clavicle may be either 
anterior, most frequent, or posterior, which increases 
the risk of mediastinal structures compression and in-
juries (2,4-6). Physeal fractures of the medial clavicle 
in paediatric patients with SCJ injuries may be quite 
common because the medial clavicular physis does not 
ossify until 21-25 years of age (1,6-10)

Actually, most of the paediatric patients undergo-
ing open reduction and internal fixation of posteriorly 
displaced sternoclavicular joint injuries has a fracture 
of the medial clavicle physis (1,8,11). 

We hereby report the case of a paediatric patient 
with unossified medial clavicle epiphysis displaying a 
true posterior dislocation with no associated fracture. 

Case Report

A 12-year-old girl fell on her right shoulder after 
being tackled by another player during a basketball Lit-
tle League match. She was admitted to our ER the same 
day of the injury, in the evening. She reported sharp 
pain in her right sternoclavicular region and slight dys-
phagia immediately after the trauma.  Physical exami-
nation of the patient revealed deformity and tenderness 
in the right sternoclavicular joint. Radiography (Fig. 1) 

Figure 1. Pre-operative radiography of right and left SCJ: dis-
location of the right SCJ
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and CT scan (Fig. 2) showed posterior displacement 
of the right medial end of the clavicle. This diagnosis 
made necessary to further investigate the injury with 
angio-CT to identify potential lesions of the medias-
tinal structures; the exam showed compression of the 
right brachiocephalic (innominate) vein by the clavicle, 
but no vessel lesion (Fig. 3a). On the CT axial scan the 
oesophagus was not clearly displaced (Fig. 3b). 

The patient was stable in the hours following the 
trauma. As the dysphagia was increasing, we immedi-
ately decided to perform the reduction manoeuvre (about 
twenty hours after trauma) in the operating room (OR).

A closed reduction was attempted under general 
anaesthesia with the patient in beach-chair position 
and a sandbag between the shoulders. A wrapped 
sheet was positioned behind the back of the patient as 
a support, then the right upper arm was extended and 
pulled, at the same time two percutaneous reduction 
clamps were positioned around the central part of the 
clavicle and they were pulled outward (Fig. 4). 

Figure 3. a) Pre-operative angioCT scan: the medial end of 
the clavicle compresses the right brachiocephalic (innominate) 
vein; b) The oesophagus is not dislocated Figure 4. Attempt of percutaneous reduction of the dislocation

Figure 2. Pre-operative CT scan: posterior dislocation of the 
right SCJ
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However, the clinical picture remained unclear 
and fluoroscopy did not help clarify; besides, we could 
not hear an audible “clunk”, sign of reduced dislocation 
(12); for these reasons, a chest CT under general an-
aesthesia was performed and it showed that the clavi-
cle was still displaced (Fig. 5). Open reduction was 
performed immediately after. The patient was placed 
in the same position. the thoracic surgeon and vascular 
surgeon were on standby in the OR. A skin incision 
was made just inferior to the SCJD (Fig 6a). The right 
sternoclavicular space was exposed; the clavicle was so 
posteriorly displaced that we had to detach the sterno-
cleidomastoid muscle (SCM) from its sternal insertion 
to allow clavicle reduction (Fig 6b). The reduction of 
the clavicle was performed using a pointed reduction 
clamp and it was then temporary stabilized with a ster-
noclavicular Kirschner wire (Fig 6c). The medial clav-
icular epiphysis was intact: no line of fracture was ob-
served.  Two drill holes were made in the superior and 
inferior cortex of medial clavicular epiphysis and two 
more in the superior and inferior cortex of lateral ster-
nal manubrium (Fig. 6d). The final fixation of the joint 
was carried out with a trans osseous suture in a “figure-

of-eight” from the medial clavicular epiphysis to the 
sternal manubrium using a double Fiberwire® suture 
thread, thus achieving good stability (Fig 6e). Then, we 
sutured the sternocleidomastoid muscle to its sternal 
insertion with resorbable stitches for both functional 
and aesthetic reasons (Fig. 6f ). No complication oc-
curred during the operation. After the surgery and X-
rays check (Fig. 7), a shoulder sling was positioned for 
4 weeks. Passive shoulder motion with 90° range of ab-
duction was started 4 weeks after the surgery. After 6 

Figure 5. Intraoperative CT scan: The right SCJ is still dislo-
cated

Figure 6. a) Surgical incision; b) The sternal end of SCM is found and cut; c) Reduction of SCJ with a clamp and temporary fixation 
with a Kirshner wire; d) Bone tunnels of the sternal manubrium and medial end of clavicle; e) Transosseous double “figure of eight” 
suture with Fiberwire®; f ) Suture of sternal end of SCM
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weeks, physical therapy up to 100° range of abduction 
was started and weight bearing was increased accord-
ing to the clinical course. At final follow-up, 12 weeks 
after the injury, the sternoclavicular joint was stable, 
the patient had no pain and could start strengthening 
and athletic training (Fig. 8). 

Discussion

Posterior SCJD may occur due to high-energy 
trauma at any age (6,10,11,13). This rolling happens 

following a direct blow on the medial clavicle, as it fre-
quently occurs to patients run over by a vehicle or dur-
ing contact sport-related activities. Also, a compres-
sive force applied to the lateral aspect of the shoulder 
girdle may result in the shoulder rolling forward, and 
the medial end of clavicle dislocating posteriorly (2,8). 
The unossified medial clavicular physis in adolescents, 
in addition to the common participation of this age 
group in athletic events and contact sports, may make 
these patients more susceptible to this injury (9).

Before closure of the growth plate of the medial 
end of the clavicle at 22 to 25 years of age, posterior 
SCJD may present as an epiphyseal disruption with 
posterior clavicle medial end displacement, rather than 
as a true posterior dislocation (1,5,6,8,11). 

However, it is often very difficult to distinguish 
these two conditions, as the circumstances and mecha-
nism of injury, the clinical presentation and the poten-
tial immediate complications are similar (14); the right 
diagnosis in fact might be missed with conventional 
X-rays for the presence of an open medial clavicular 
physis.  Sometimes CT scan can occult medial physeal 
fracture in skeletally immature patients and the true 
diagnosis occurs on the operating table (5,7,11,15,16).

At present, axial CT is the most reliable and in-
formative diagnostic exam to assess these injuries and 
can confirm the diagnosis of medial clavicular physeal 
fracture if epiphyseal ossification has occurred (8).    

Figure 7. Postoperative X-ray

Figure 8. Clinical assessment at 12 months follow-up
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As a consequence, the incidence of physeal frac-
ture of medial clavicle is uncertain (8,11). Lee at al. 
(1) published a study showing that posterior SCJD 
and medial clavicular physeal fracture both occur with 
thoroughly equivalent prevalence in patients with an 
open medial physis. Conversely, many other Authors 
stated that while true posterior dislocation can occur 
in children, the majority of the injuries are posteriorly 
displaced fractures (or Salter-Harris 1 or 2) of the me-
dial clavicular physis (5,10,16-19).

Recognition of medial clavicle fracture/disloca-
tion is important as well, as these injuries are unlikely 
to be reduced with closed treatment (3,20); as medial 
end of the clavicle is pushed behind the sternum into 
the mediastinum, posterior SCJD is potentially associ-
ated with life-long-treating complications and clini-
cal symptoms of mediastinal compression may occur 
in up 25-50% of patient (8,9,16,21). Pneumothorax, 
vascular injury and injury to brachial plexus have been 
described (6,8,10,22,23). Symptoms such as dyspnea, 
dysphonia, dysphagia, hoarseness or odynophagia 
might onset up to 30% of the patients (15% with dys-
phagia alone, 8% with dyspnea alone, and 6.5% with 
both) (9,10,12,23) and suggest compression of the tra-
chea, vagus nerve, oesophagus, venous vessels (8,9,12). 
Death secondary to the initial injury is reported in 1 
case (0.72%) because of a complete laceration of the 
brachiocephalic vein (9). This group of symptoms may 
be the expression of mediastinal syndrome. 

The case described above shows a very young pa-
tient with dysphagia occurred immediately after the 
trauma. While CT scan was performed to confirm the 
suspicion of a posterior SCJD, the occurrence of dys-
phagia led us to further investigate by contrast medi-
um CT scan all secondary complications arising from 
possible compression of mediastinal structures (10,12).

As dysphagia worsened starting from the follow-
ing morning, this scenario became a clinical emergen-
cy and the patient had to be taken immediately to the 
OR for the reduction of the dislocation (24).

Several Authors agree that a closed reduction 
must always be attempted (5,8,9,15,24).  They report a 
success rate of 55.8% for a closed reduction performed 
within 48 hours from the injury (3,5,7,10,15, 16).

In their systematic review Glass et al. (16) report-
ed that zero out of the 80 posterior SCJDs taken into 

consideration, zero had been treated nonoperatively, 
while sixteen (20%) of the open reductions had a re-
ported failed closed reduction before the open reduc-
tion.

The elapsed time from injury to closed reduction 
will impact the likelihood of a successful closed reduc-
tion. If a closed reduction of an acute posterior SCJD 
is attempted within 48-72 from injury, the chance of 
a successful maneuver is better compared with the one 
attempted after 72 hours (3). In our case, although 
closed reduction was attempted approximately twenty 
hours after the trauma, it didn’t prove effective and 
open reduction and fixation were required.  

Operative management has not been standardized 
so far. Multiple different reconstruction approaches for 
the SCJ have been described (16). They include repair 
using suture anchors (13), Kirschner and Steinmann 
pins (14,25), or reconstruction using autologous grafts 
(fascia lata, tenodesis of subclavius, hamstrings) (26-
28). Moreover, internal fixation with plates and/or 
screws has been proposed (29-31). 

Reconstruction techniques using tendon grafts 
have the disadvantage of the need for grafting with the 
additional risk of atrophy and elongation of the graft 
which may result in recurrent joint instability (4). 

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 migra-
tion (2)

Open reduction and internal fixation by use of 
plates and/or screws have the disadvantage of rigid 
fixation with the risk of implant failure, implant mi-
gration, and the need for implant removal (4).

We have chosen   a transosseous suture with 
FiberWire® in a “figure-of-eight”, as described by Ad-
amcik et al. (4). Fiberwire® has excellent characteristics 
in terms of strength and flexibility which provides an 
optimal replacement for damaged ligaments. The need 
for tendon grafting is eliminated by at the same time, 
thus avoiding the effects of tendon atrophy and elon-
gation.

In conclusion, after the diagnosis, a closed reduc-
tion must be attempted as soon as possible, mostly if 
there are any symptoms related to mediastinal com-
pression; if it proves unsuccessful, an open reduction 
will be necessary.  
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The operative management should be adapted 
deciding whether the injury is a true posterior dislo-
cation, as we have just reported in this case of a prom-
ising young basketball player, or a medial clavicular 
physeal fracture, which is the most likely occurrence 
during adolescence.

Actually, it is really important the choice of a con-
fident surgical technique adapting it to the different 
patient needs. The trans osseous Fiberwire® suture in a 
“figure-of-eight” could be a valid option.
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