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Injury to the first rib synchondrosis in a rugby
footballer

S P T Kemp, S G R Targett

Abstract
Injuries to the first rib synchondrosis are
uncommon in sport. The potential for
serious complications following posterior
displacement is similar to that seen with
posterior sternoclavicular joint disloca-
tion. Clinical examination and plain
radiography may not provide a definitive
diagnosis. Computerised tomography is
the most appropriate imaging modality if
this injury is suspected. Posterior disloca-
tion of the first rib costal cartilage with an
associated fracture of the posterior sternal
aspect of the synchondrosis has not been
previously reported.
(Br J Sports Med 1999;33:131–132)
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Case report
A 33 year old elite rugby union footballer sus-
tained a direct blow to the posterolateral aspect
of his left shoulder in a powerful direct collision
with an opponent’s shoulder during a tackle in
a Super 12 game. He immediately complained
of severe pain in the region of the left
sternoclavicular joint and was removed from
the field of play. Early soft tissue swelling made
it diYcult to diVerentiate clinically between the
left sternoclavicular joint and left first rib syn-
chondrosis as a site of maximal tenderness.
There was no evidence of any compromise to

the respiratory, vascular, or neurological sys-
tems. A plain chest x ray examination showed
no abnormalities. Plain radiographs of the
injured area did not appropriately define his
injury so we proceeded to the use of computer-
ised tomography (CT), which showed poste-
rior subluxation of the first rib costal cartilage
and a fracture of the posterior aspect of the
sternum with posterior displacement of a small
fragment (fig 1). The injury was managed con-
servatively. The player was free of pain by 12
weeks, when a repeat CT scan showed the
fracture to be healed; he was then allowed to
return to contact sports.

Discussion
The first rib articulates with the lateral border
of the manubrium sternum via the costal carti-
lage. The articulation is a synchondrosis and
no movement occurs. The first rib, costal carti-
lage, and sternum are firmly bound together by
the continuity of the perichondrium with peri-
osteum.

Traumatic injuries to the first rib complex in
sport are rare. It is protected by the overlying
clavicle and shoulder girdle muscles. Most
authors suggest that fracture is an indication of
significant direct trauma that may be associated
with severe intrathoracic injury. The two most
common sites of fracture are at the neck and
subclavian sulcus.1 Traumatic fractures of the
first rib have been described in American
footballers,2 and stress fractures, commonly at
the subclavian sulcus, have been reported in a
number of sports.3 Injury to the first rib
synchondrosis has not been previously reported.

Costochondral injury as a result of direct
anterolateral trauma to the lower ribs is well
described. The diagnosis is principally clinical,
with pain and tenderness found over the
aVected cartilage. Conservative treatment is
invariably eVective with a return to sport in
four to six weeks.

The mechanism of injury in this case is quite
diVerent and similar to that commonly seen
with posterior sternoclavicular joint disloca-
tion, namely that of a compressive force
applied to the posterolateral aspect of the
upper thorax or shoulder girdle. As a conse-
quence the first rib costal cartilage is com-
pressed and displaced posteriorly. This mech-
anism is most commonly seen in high velocity
motor vehicle accidents. The increasing feroc-

Figure 1 Computerised tomography scan of the first rib
synchondrosis showing posterior subluxation of the first rib
costal cartilage (arrowed) and a fracture of the posterior
sternal aspect of the synchondrosis.
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ity of collisions seen in rugby football in the
past few seasons is a source of concern for
many team doctors.

The importance of early diagnosis and treat-
ment for posterior dislocation of the sternocla-
vicular joint has been previously described.4

The proximity of a number of vital structures
to the posteriorly displaced medial clavicle may
result in pneumothorax, haemothorax, and
compression or laceration of the great vessels.
Our case demonstrates the potential for similar
complications with posterior displacement of
the first rib synchondrosis. We suspect that
similar injuries are underdiagnosed as a result
of a low index of clinical suspicion amongst
sports physicians, diYculty in accurately pal-
pating the first rib costal cartilage, and the lack
of sensitivity of plain radiography in this condi-
tion. Our initial x ray views included postero-
anterior sternoclavicular views with 45° of
trunk rotation and a supine anteroposterior
view of the first rib. In view of the potential for
serious complications, both at the time of
injury and also if an inappropriately early
return to contact sporting activity is made, we
would highlight the importance of early
diagnosis of this injury.

CT is definitive as to the direction and mag-
nitude of displacement and will clearly define
the presence of an associated fracture. It will
also show any encroachment on the mediasti-
num and neurovascular structures. Although

ultrasound5 and magnetic resonance imaging
have been proposed as alternative imaging
modalities, we recommend CT in all cases in
which significant injury to the first rib synchon-
drosis is suspected.

Treatment options for displaced costochon-
dral injuries are poorly described in the litera-
ture. They include conservative treatment or
closed reduction under general anaesthesia. If
open reduction and fixation is necessary, the
risk of migration of fixation devices should be
considered.6 In the absence of evidence impli-
cating the posterior vital structures, conserva-
tive treatment may be most appropriate.

We would highlight the importance of
specifically assessing the first rib synchondrosis
in addition to the sternoclavicular joint in situ-
ations where significant compressive forces are
applied to the shoulder.
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Simultaneous bilateral elbow dislocation in an
international gymnast

A A Syed, J O’Flanagan

Abstract
Elbow dislocation is a rare injury in elite
athletes. We report an unusual case of
simultaneous bilateral elbow dislocations
with a unilateral radial head fracture in an
international female athlete competing on
the asymmetrical bars. These injuries
require prompt reduction and immediate
mobilisation if an abrupt end to a promis-
ing career is to be prevented.
(Br J Sports Med 1999;33:132–133)

Keywords: elbow; dislocation; fracture; radial head;
gymnastics

Elite female gymnasts may train on average
5.36 days a week and 5.04 hours a day,1 which
exposes them to a high risk of serious injury.
Elbow dislocations in female athletes are not
uncommon but bilateral dislocations are very
rare and to our knowledge only two cases have
been described.2 3 The first case highlighted the
problem of irreducibilty in these patients, while
in the second case associated medial epi-

condyle fractures were trapped within the
elbow joint after reduction, emphasising that
post-reduction films should be scrutinised
carefully for the presence of associated frac-
tures. Both cases were confined to amateur
athletes.

Figure 1 Radiographs showing bilateral posterior elbow
dislocations. (A) Dislocated left elbow; (B) dislocated right
elbow with radial head fracture.
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We report a case of bilateral simultaneous
posterior elbow dislocations with an associated
radial head fracture occurring in a seasoned
gymnast.

Case report
A 20 year old international female gymnast, per-
forming on the asymmetrical bars in a competi-
tion was unable to catch the lower bar during a
transfer from the bar above. She fell, landing on
her outstretched hands with her elbows in an
extended position. Radiographs showed bilat-
eral posterolateral elbow dislocations with a uni-
lateral radial head fracture (fig 1).

There was no neurovascular deficit. Both
elbows were reduced under sedation within an
hour of the injury. The radial head fracture was
undisplaced. She was splinted at 90° of flexion
for a day and then referred for physiotherapy.
By the end of the 8th week the patient had
regained full range of movement and at five
months she was back to her previous perform-
ance level (fig 2).

Discussion
Simple dislocations account for 11–28% of all
injuries to the elbow.4 In a Swedish study over
a period of 12 years involving 178 patients
with elbow dislocations, most of the cases were
young people involved in sporting activities.5

The mechanism of posterior elbow dislocation
is unclear. The commonest presentation is a
fall on the extended elbow. The body weight

generates a downward force with a vertical and
a horizontal component which unlocks the
ulna out of the trochlea. As the joint continues
to hyperextend, the anterior capsule and the
collateral ligaments fail, resulting in a poste-
rior dislocation.6 The rarity of bilateral elbow
dislocation stems from the fact that it may only
occur under special circumstances with both
the elbows extended and most of the body
weight acting through the elbow joints. Such
dislocations have only been reported in female
gymnasts, and the explanation may lie in their
ability to hyperextend joints because of
ligament laxity. This puts them at a higher risk
of serious injury than their male counterparts.
Historically dislocations have been immobi-
lised for between two and four weeks. This has
lead to complications like adhesions, fibrosis,
and contractures.7 Protzman8 reported a flex-
ion contracture of 3° in 27 patients with less
than five days of immobilisation as compared
with 21° in seven patients who had more than
three weeks of splinting. After closed manipu-
lation, stability of the elbow joint should be
tested, and in the presence of instability a pro-
tective brace may be worn to assist early
mobilisation.6 Demonstrable instability, how-
ever, is not an indication for operative
repair.9

Our patient was mobilised as soon as the
pain subsided (one day), even though the
elbow was massively swollen and bruised. At
the end of two months she had completely
recovered full range of motion and resumed her
gymnastic activities at five months. On final
review at 18 months she had no residual symp-
toms from her injury.

Bilateral elbow dislocations are career threat-
ening injuries in gymnasts. Our report stresses
the importance for the treating physicians in
the accident and emergency and orthopaedic
departments to be aware of the importance of
early mobilisation in these patients, which
could make the diVerence between an end to a
promising career and a gold medal.
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Take home message
Early mobilisation after reduction of a dislocated elbow in an athlete should be the first con-
sideration to enhance the prospects of a return to the sport.

Figure 2 Clinical photographs of the patient showing full
range of movement at five months. Reproduced with the
patient’s permission.
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