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Summary

Traumatic sternoclavicular (SC) joint injuries are ra-
re. The goal of this literature review was to evaluate
the available literature on the treatment of traumatic
anterior and posterior SC (fracture-) dislocations in
adults and children.

In adults, anterior dislocations are most commonly
treated by nonoperative means. Closed reduction
can be attempted but is associated with a high re-
currence rate. For posterior dislocations, closed re-
duction is usually more successful.

Children usually present with displaced physeal frac-
tures, as true dislocations probably do not occur in a
skeletally immature population. Anterior displace-
ment can easily be reduced but it is difficult, if not im-
possible, to maintain the reduction. In contrast with
the recommendations in adults, ORIF with the use of
absorbable sutures can be indicated in these cases.
No consensus exists on the recurrence of posterior
displacement after closed reduction. If closed reduc-
tions fails, operative treatment is indicated, using the
same technique as in anterior displacement.
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Introduction

The sternoclavicular (SC) joint is a point of articulation
between the upper extremity and the axial skeleton. It is
classified as a double arthrodial synovial joint, and is re-
ported to have little intrinsic stability (1). The joint is for-
med by the sternal end of the clavicle, the clavicular
notch of the manubrium and the cartilage of the first rib
(2-4). The clavicle is the first long bone to ossify. Howe-
ver, the epiphysis at the medial end of the clavicle is the
last of the long bones to appear and is the last epiphy-
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sis to close. It does not ossify until age 18 to 20 years.
The epiphysis does not fuse with the shaft of the clavi-
cle until age 23 to 25 years (5). Until then, the growth
plate remains the weakest point and more likely to su-
stain a displaced physeal fracture than a true disloca-
tion. Ligamentous structures in this region include the
anterior and posterior SC ligaments, the costoclavicular
(CC) ligament, and the interclavicular ligament (2-4, 6).
The posterior capsule is the most important restraint for
anterior and posterior translation of the SC joint. The an-
terior capsule is another important restraint for anterior
translation. The CC and interclavicular ligaments have
little effect on anterior or posterior translation of the SC
joint (7).

Traumatic SC joint injuries account for less than 3% of all
traumatic joint injuries (8). They have been classified ac-
cording to patient age, severity and, in the setting of a
dislocation, the direction of the sternal end of the clavicle.
Anterior dislocations are two to three times more com-
mon than posterior dislocations, and fortunately they are
less dangerous (9).

The goal of this literature review was to evaluate the
available literature on the treatment of traumatic SC dis-
locations.

Methods

A search of the National Library of Medicine database
(Medline), PubMed and EMBASE was conducted for
English-language articles published between 1925 and
September 2011, using the following medical subject
headings or their equivalents: “sternoclavicular disloca-
tion”, “anterior”, “posterior”, “closed reduction”, and
“operative treatment”. The reference lists of the identi-
fied papers as well as their publisher databases were
further scanned for additional relevant citations. This
search retrieved over 400 potentially eligible studies,
which were selected by title and abstract. If the title or
the abstract was insufficent to reach a final decision, we
reviewed the full paper. Finally, a total of 41 publications
relevant to the topic and meeting the inclusion criteria
were included.

Results

General

Several treatment options have been proposed to ad-
dress acute and chronic symptomatic SC dislocations
(10-50). In general, anterior dislocation can be treated
with closed reduction. If closed reduction fails a con-
servative treatment is proposed. Concerning the treat-
ment of posterior dislocation, also closed reduction is
the first treatment option. In contrast with an anterior
SC dislocation, failed closed reduction of a posterior SC
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dislocation is an indication for operative treatment in the
acute setting. If operative treatment is indicated, it
usually involves open reduction and repair or recon-
struction of one or several ligaments. Medial clavicle
excisions with or without ligament reconstruction or
other surgical techniques have also been described to
treat these injuries. In children, the differential diagno-
sis between SC dislocation and physeal separation is
often difficult to make (44-46). Before fusion, the medial
physis is the weakest part of the medial clavicle and is
more susceptible to fracture than the SCJ is to disloca-
tion. In literature a postoperative figure-of-eight banda-
ge is prescribed after closed reduction, although a be-
neficial effect on the stability of the joint has not yet
been documented in the literature.

Traumatic anterior dislocation in adults

Closed reduction

Closed reduction of an anterior SC dislocation is usually
easy to achieve. The patient is placed supine on the ta-
ble, with a small sandbag between the shoulders. In this
position, the joint may reduce with direct gentle pressu-
re over the anteriorly displaced clavicle.

According to Savastano et al., closed reduction should
not be performed in an acute setting because stability of
the SC joint is not necessary to ensure normal function
of the involved limb (34). De Jong et al. reported on ten
patients with acute SC dislocations who were treated
conservatively without closed reduction (20). The results
of treatment were good in seven patients, fair in two pa-
tients, and poor in one patient. Others attempted closed
reduction with varying success. They had recurrence ra-
tes between 21 and 100% (17, 35, 36). Eskola descri-
bed the results achieved in eight patients treated with
closed reduction (17). Redislocation occurred in five of
them, and was painful in three patients, two of whom
were operated on. Nettles et al. obtained better results:
of sixteen patients treated with closed reduction, eleven
had no recurrence and no pain. Three had a redisloca-
tion and two were lost to follow-up (36). If closed reduc-
tion is successful, cosmesis is improved (8).

Operative treatment

Several options for operative treatment of acute and
chronic anterior SC dislocations have been proposed in
the literature. These can be categorized into four com-
monly described techniques that can be used in isolation
or together. The first option is suturing of SC ligaments
and CC ligaments. This is the only technique described
in the literature for acute cases (17, 37, 38). Witvoet et al.
and Eskola performed an open reduction with suturing of
ligaments and capsule, together with temporary fixation
with two K-wires (17, 37). Lehmann et al. used a suture
anchor that was placed in the sternum (38). In total, the
results in seven patients with an acute dislocation were
good, without any complication (17, 37, 38).

The second technique, most extensively documented
for chronic symptomatic anterior SC dislocation involves
reconstruction of the anterior SC ligament (10-12, 26,
27, 39, 40). Different autografts have been proposed to
reconstruct the ligament. The earliest reports concerned
the use of fascia lata (10-12). In 2004, Spencer et al.
(40) stated that the use of a semitendinosus graft in a fi-
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gure-of-eight configuration provides initial biomechani-
cal properties that are superior to those obtained with
other known techniques for treating chronic SC disloca-
tion. In 2008, Castopril et al. (27) used this technique in
an athlete, with good results. Armstrong et al. (26) and
Lee et al. (39) successfully used the medial portion of
the sternal part of the sternocleidomastoid muscle.

The third treatment option is to reconstruct the CC liga-
ment. With this technique also, different autografts have
been used to reconstruct the ligament. In 1928, Allen (10)
proposed to use a fascia lata graft, but fixed the clavicle
to the second rib. In 1951, Burrows (13) performed a
transposition of subclavius muscle. Lunseth used the sa-
me technique but with a temporary additional fixation with
a Steinmann pin (14). Tenodesis of the sternal head of the
sternocleidomastoideus muscle has also been used with
success to reconstruct the CC ligament (41). All these
techniques have been studied in small groups of patients,
and have been found to provide favourable results.

The fourth option is resection of the medial clavicle. Ho-
wever, because the results are less than positive, this
option is not recommended anymore (19, 23, 42, 43). If
a resection is performed, an intramedullary reconstruc-
tion is proposed (23).

In the literature, a few techniques other than those men-
tioned above, have been described. Franck et al. achie-
ved good results with Balser plate stabilization in six pa-
tients with acute anterior SC dislocation (24). This treat-
ment modality has the same background as the use of a
hook plate in acute AC dislocations (51). Disadvantages
are the dimensions of the Balser plate and the need for
implant removal after 3 months. Chen et al. successfully
used tension band wiring and K-wire fixation in 8 pa-
tients, but found this technique to have several draw-
backs (33). In other articles K-wire fixation is not recom-
mended because of the high risk of intrathoracic migra-
tion and possible to the mediastinal structures that can
cause fatal injuries (52-54).

After treatment

Concerning aftertreatment, a figure-of-8 clavicle splint
(8, 24) or a Velpeau dressing (17, 26, 27) is proposed for
3-4 (8, 17) or 6 weeks (26). As mentioned, a beneficial
effect of the slings on the stability of the joint has not yet
been documented in the literature. Patients should not
elevate the arm =60° during this time and should use the
extremity only for hygiene. After 12 weeks, patients may
gradually increase the use of the arm for activities of
daily living (8).

Traumatic anterior (fracture-) dislocation in children
As described, the differential diagnosis between SC dis-
location and physeal separation is often difficult to make
in children (44-46). Probably, a true anterior dislocation
in a child does not exist.

Closed reduction

Closed reduction and immobilization has been proposed
as the first treatment option for anterior-fracture dislocation
(55). However, although they are easily reducible it is diffi-
cult if not impossible to maintain the reduction (45, 56).

Operative treatment

If closed reduction fails, some authors propose surgical
treatment (45, 47, 56). It consists of open anatomical re-
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duction and internal fixation either by nonabsorbable su-
ture material, as proposed by Simurda (47), or by a
Vicryl sling placed around the first rib (45). The functio-
nal results are excellent, with a full range of motion, un-
restricted sports activity, and no pain. Alternatively,
transarticular K-wire fixation to fortify the periosteal su-
ture has been proposed (56), but is no longer recom-
mended. The only significant disadvantage of operative
treatment is a potentially disfiguring hypertrophic scar.

After treatment
As in adults, a figure-of-eight sling is proposed for 3—4
weeks in closed (45) and open reduction (8).

Traumatic posterior dislocation in adults

Traumatic posterior SC dislocations are rare, but com-
plications are more common than after anterior disloca-
tions (57). They include brachial plexus lesions (58,
59), pneumothorax and respiratory distress (21, 60),
vascular injury (59, 61, 62), dysphagia and hoarseness
(62, 63).

Closed reduction

Two different techniques of closed reduction have been
described. The most common technique is the abduc-
tion traction technique (32), in which the patient is posi-
tioned supine with the dislocated shoulder near the ed-
ge of the table and a small sandbag between the shoul-
ders. Lateral traction is applied to the abducted arm,
which is then gradually brought back into extension. Im-
portantly, traction should always precede extension of
the arm to prevent the anterior aspect of the medial cla-
vicle from binding on the posterior surface of the manu-
brium. If this technique is unsuccessful, a sterile towel
clip can be used to facilitate the reduction by encircling
the medial clavicle and applying lateral and anterior
traction.

Using the abduction traction technique, Groh et al.
achieved closed reduction in 11 out of 12 patients if per-
formed at a maximum of 10 days postinjury. In two pa-
tients, a sterile towel clip had io be used. Eight patients
had excellent results and three patients subsequently
had recurrent posterior dislocations (32).

The other technique is using the levering principle. In this
technique the patient is also positioned supine. Caudal
traction is applied to the adducted arm while both shoul-
ders are forced posteriorly by direct pressure (16).
Applying this technique at a maximum of 3 days postin-
jury, Buckerfield and Castle achieved closed reduction
of a traumatic posterior SC dislocation or posterior
physeal fracture-dislocation in 6 of 7 patients ranging in
age from 13 to 26 years (it was not possible to differen-
tiate the children from the adults) (16).

Laffosse et al. reported their experience with posterior
SC injuries and successfully performed closed reduction
in 5 out of 10 cases (28).

Operative treatment

In contrast with an anterior SC dislocation, failed closed
reduction of a posterior SC dislocation is an indication
for operative treatment in the acute setting. The same
may also apply to a chronic posterior SC dislocation.
Most techniques for the treatment of anterior SC dislo-
cations can also be used for posterior SC dislocations
(28, 32, 33). Franck also described his alternative tech-
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nigue with the use of a Balser plate, for posterior dislo-
cation. In contrast to the retrosternal position in anterior
dislocation the plate is positioned introsternally (24). So-
me other techniques that have not been used to treat
anterior SC dislocations have been proposed for pa-
tients with posterior dislocations. Shuler et al. performed
locking plate osteosynthesis in two patients, with good
results (48). Brinker et al. used 2 cannulated screws for
temporary fixation/stabilization of the joint (3 months),
with good results in two patients (22).

After treatment
Post reduction, the use of a figure-of-8 dressing is pro-
posed for 6 to 8 weeks (16, 32).

Traumatic posterior (fracture-) dislocation in children
Posterior dislocations of the SC joint in children should
be treated as a separate entity due to ongoing growth at
the epiphysis (30). As described previously, it is very dif-
ficult to distinguish between true dislocation and displa-
cement of the medial clavicle physeal fracture. The dia-
gnosis of posterior dislocation of the medial clavicle in
patients under age 25 requires a high index of suspicion
for physeal fracture (64, 65).

Closed reduction

Gobet et al. achieved closed reduction in two of three
patients with posterior fracture dislocations (45). Yang et
al. successfully managed 4 cases of posterior disloca-
tion in children with closed reduction (49). This is in con-
trast with Laffosse et al. who reported a systematic fai-
lure of attempted closed reduction (28). Garg et al. de-
scribed a case of failed closed reduction 1 week postin-
jury (30). Waters et al. had three cases of failed closed
reduction and proposed to perform immediate open re-
duction and fixation (50).

Operative treatment

If closed reduction fails, open reduction and internal fi-
xation (ORIF) is proposed (28, 30, 50). In their series of
13 cases, Waters et al., successfully used No.1 polye-
ster sutures to repair CC and SC ligaments (50). Garg
et al. used a similar technique, with good results (30).
Laffosse et al. used PDS sutures for CC ligament repair
and CC cerclage (28).

After treatment

Closed reduction can be maintained with a figure-of-
eight bandage (49).

Postoperatively a sling-and-swathe is also proposed for
a total of 3-4 weeks (30, 50).

Spontaneous anterior dislocation in adults

Spontaneous atraumatic anterior subluxation of the ster-
noclavicular joint may occur during overhead elevation
of the arm. Affected patients are generally in their teens
or twenties, and many demonstrate signs of generalized
ligamentous laxity on physical examination. Patients re-
port a sudden subluxation of the medial end of the cla-
vicle, and many remember feeling an associated pop.
The majority of the cases are not painful, and the sublu-
xation usually reduces with lowering the arm (66). Since
spontaneous atraumatic anterior subluxation of the ster-
noclavicular joint has a benign natural course, it should
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not be treated with operative stabilization of the joint. In-
stead, a conservative approach that includes education
and reassurance of the patient will result in an unaltered
lifestyle with no limitation of activity and little or no dis-
comfort (67).

Discussion

Sternoclavicular injuries are rare but can be associated
with serious short and long-term complications (8). An-
terior dislocations in adults are most commonly treated
by nonoperative means (31). These injuries are typi-
cally unstable even after reduction but are well tolera-
ted by patients. Closed reduction is associated with a
recurrence rate between 21 and 100% (17, 35, 36).
Posterior sternoclavicular dislocations can be imme-
diately associated with pneumothorax, laceration or
occlusion of the great vessels, rupture of the esopha-
gus, brachial plexus compression, and recurrent laryn-
geal nerve injury. For posterior dislocations in adults,
closed reduction is usually attempted (31). In contrast
to anterior dislocations, acute posterior dislocations
are typically amenable to closed reduction and are sta-
ble after reduction. Because of the possibility of late
onset of life-threatening complications, all unreduced
posterior dislocations should be surgically reduced.
Based on the low number of reported open reduction
cases in the literature, tenodesis, suture fixation, and
ORIF have the highest percentage of excellent/good
results in adults, without frequently associated high-
risk complications. Resection of the medial clavicle
and tendon graft has the lowest percentage of excel-
lent/good results, and K-wire/pin fixation is associated
with dangerous complications such as wire and pin mi-
grations or breakages (31).

Children usually present displaced physeal fractures, as
true dislocations probably do not occur in a skeletally im-
mature population. Anterior displacement can easily be
reduced but it is difficult if not impossible to maintain the
reduction. In contrast with the recommendations in
adults, ORIF with the use of absorbable sutures is indi-
cated in these cases. No consensus exists on the recur-
rence of posterior displacement after closed reduction. If
closed reductions fails, operative treatment is indicated,
using the same technique as in anterior displacement.
Concerning aftertreatment, a figure-of eight bandage or
a sling is proposed in all situations. But it is not clear if
the figure-of—eight gives a beneficial effect on the stabi-
lity of the joint.

Spontaneous atraumatic anterior subluxation of the ster-
noclavicular joint has a benign natural course and it
should be treated conservatively.
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