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Introduction
There is a high incidence of injuries among gymnasts.1 This is not
surprising given the highly repetitive nature of impacts associated
with landings from dismounts and during floor routines. The majority
of upper extremity stress fractures involve the distal radius.2 Sternal
stress fractures are rare, with the only other similar type of injury
being described in a 9-year-old gymnast who was training on the
parallel bars when he sustained an acute posterior sterno-manubrial
dislocation.3 Here is a description of a sternal stress fracture in a
competitive gymnast.

Case report
A 15-year-old male competitive gymnast presented 1 week after routine training. While performing a floor exercise routine and following
a tumble, he experienced central chest pain. As a result he withheld further training and consulted 1 week later, due to ongoing pain.
There were no signs of ecchymosis or swelling over the sternum,
while tenderness over the body of the sternum was present. The
history of pain at rest suggested a fracture rather than bony bruising or a stress reaction. The absence of morning stiffness, which
is an important symptom of costochondritis, made the diagnosis of
costochondritis unlikely. In addition, the absence of ecchymosis and
swelling excluded conditions like the Tietze’s syndrome. Muscle
weakness and skeletal deformities were not found on examination.
The rest of the systemic examination was unremarkable.
Plain chest X-rays (Fig. 1) did not show any abnormalities and
fractures could not be seen. The patient was referred for a bone scan
which was indicative of a sternal stress fracture (Fig. 2a, 2b). The
scan revealed increased uptake in the body of the sternum, exactly
where the pain was located, demonstrating unequal uptake intensity
strongly indicative of a stress fracture in the sternum.
The patient was treated symptomatically with oral analgesics
and anti-inflammatory medication. Eight weeks after the onset of
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symptoms the patient reported
no pain and started to train
again. Four months later he
was pain free and fully active.
He was also referred for advice
on performance technique and
education. He has, however,
since been lost to follow-up.

Discussion
Stress fractures occur owing to
repetitive muscular action on
a bone. This repetitive stress
causes periosteal resorption.
Sternal stress fractures are
rare, and account for only 0.5%
of all sternal fractures.4 Only
four cases have been reported
in non-contact sport (Table I).
Upper extremity stress
fractures in a gymnast involve
the distal radius and scaphoid
because of repetitive abduction
Fig. 1. Plain X-ray.
and dorsiflex movement of
the wrist. Forty five per cent
of all stress fractures in a gymnast involve the pars interarticularis,
because of considerable stress on the lower back as a result of
repetitive flexion, hyperextension, rotation and compressive loading
of the spine on landing.7,8
The mechanism of this stress fracture may be due to sudden
forward angulations at the thoracic spine and violent protraction of
the shoulders, stressing the sternum via the clavicles. We postulate
that the forward flexion on the spine during the repeated tumbles
and the motion on assuming the standing position contributed to
the injury. The dynamic movement of sudden standing stresses the
ribs and the maldistribution of forces across the scalene muscles
and pectoralis major, impact on the sternum, resulting in the sternal
stress fracture.
A common example of poor posture in gymnasts is excessive
arching of the back. The manner in which the body is held during
both static and dynamic movements can unduly stress sternal
structures through maldistribution of forces and body weight over
structures that are not suited to the various tasks.2,7 Sternal stress
fractures heal with no sequelae and complications are rare.9
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Figs 2a and b. Right anterior oblique and left anterior oblique
scans demonstrating unequal uptake intensity.

TABLE I. Sport-related sternal stress fractures in noncontact sport
Sternal stress fracture
1				

Author		
Barbaix 1996

Sport
5

Golf
4

Weight lifting

1				

Robertson 1996

1				

McCurdie 1997

1				

Robertson 1996 	Abdomen
muscle
training

6

Triceps dips

4

Bone scans are sensitive in diagnosing stress fractures of the
sternum and are reliable in detecting other bone pathologies, such as
lymphoma (appearing as a cold signal) and multiple myeloma which
usually has multiple lesions. Insufficiency fractures of the sternum
have been reported in osteoporosis. This may be of concern in the
adult population and adult women suffering from the ‘female athlete
triad’.6,7
On the other hand, plain X-rays may not always be conclusive,
while lateral X-ray views are superior to axial CT scanning and
secondary signs of fracture such as retrosternal haematoma are
specific but non-sensitive on CT. The CT scan does not demonstrate
the horizontal fracture because of the axial direction. However, it
readily demonstrates a retrosternal haematoma, without evidence of
spread into the mediastinum – a specific sign of sternal injury (Fig. 3).
A mediastinal haematoma could also contain venous or arterial blood,
hence the importance of clinical cues. Due to the slice thickness
and rotational cuts employed, the fracture goes unrecognised.10,11
MRI is the most sensitive modality overcoming this limitation, and
also delineates better anatomical structures for other surrounding
pathologies; however, it incurs a higher cost.
Ultrasound can also be used for diagnosing blunt chest trauma
but is operator-dependent. It is useful when contemplating to infuse
local anaesthetic into the site for pain relief.10 Unless their use is
contraindicated, non-steroidal anti-inflammatory drugs (NSAIDs) are
recommended for alleviation of pain and inflammation in impingement
injuries, tenosynovitis and inflammatory arthropathy.12 However,
NSAIDs have no effect on fracture healing, and their use in this setting
is controversial and limited. Paracetamol is recommended for acute
and chronic musculoskeletal pain.12 Absence from further training
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Fig. 3. An example of an axial CT scan.
is mandatory for healing and preventing complications. Preventive
measures may incorporate neuromuscular training programmes
to enhance proper skill mechanics. Equipment with safer design
patterns for landing floor mats is recommended. This will facilitate
better absorption of landing forces.2

Conclusion
• T
 his case is in keeping with a sternal stress fracture. The majority
of stress fractures in a gymnast occur during practice rather than
competition and involve the lower extremities.
• H
 aving excluded acute trauma and if bone injury is suspected,
stress fractures should be entertained in the correct clinical context, even if signs and symptoms appear at unusual sites.
• B
 one scintigraphy has a good application in the diagnosis of stress
fracture in this setting.
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