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Spontaneous sternal
fractures in four
patients with chronic
airflow obstruction
taking corticosteroids

K Hameed, G E Packe, J S Legge,
J A R Friend

Abstract
Four patients with chronic airflow
obstruction developed spontaneous ster-
nal fractures. All had received repeated
courses of high dose corticosteroids and
three were receiving long term treatment
with low dose corticosteroids. It is
important to consider sternal fracture in
the differential diagnosis when patients
with chronic airflow obstruction present
with chest pain.

(Thorax 1993;48:1 183-1184)

Four patients are described with chronic air-
flow obstruction who presented with sponta-
neous sternal fractures.

Case reports

obstruction. There was no history of preced-
ing trauma. She was receiving long term
treatment with inhaled budesonide 800 ,ug
daily and bronchodilators, with frequent
courses of high dose prednisolone.

There was considerable tenderness over
the lower sternum, which was protuberant,
and a significant dorsal kyphosis.
Auscultation of the chest revealed occasional
wheezes and basal crackles. The chest radio-
graph showed changes of hyperinflation. A
skeletal survey revealed generalised osteo-
penia with collapse of several thoracic verte-
brae and a fracture through the body of the
sternum with overriding of the fragments
(fig).
Her pain settled with simple analgesics and

she was able to return home. At follow up
there was no recurrence of her symptoms, but
the sternal deformity was still present.

CASE 3
A woman aged 79 years, an ex-smoker with
chronic bronchitis, was admitted with a 48
hour history of worsening breathlessness,
wheeze, unproductive cough and pleuritic
anterior chest pain. At the age of 45 she had
undergone hysterectomy and bilateral
oophorectomy. She had been maintained on
prednisolone, 5 mg daily, for two years and
long term inhaled corticosteroids.
On examination there was a bulge over the

mid sternum which was tender. There was no
crepitus. Her thoracic spine was kyphotic,
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CASE 1
A 65 year old man, an ex-smoker with severe
chronic bronchitis, presented with a one day
history of sharp central chest pain aggravated
by breathing and coughing. For two days he
had complained of increased dyspnoea and a
cough productive of yellow sputum. For the
past five years he had received 5-10 mg pred-
nisolone daily, regular bronchodilators,
inhaled beclomethasone dipropionate 1500
,ug daily, and frequent courses of high dose
systemic corticosteroids.
On examination he was dyspnoeic at rest,

cyanosed, and tender over the mid sternum
with obvious crepitus. There were bilateral
wheezes on auscultation of the chest. The
peak expiratory flow rate was 70 1/minute.
Measurement of arterial blood gas levels
revealed hypoxaemia and hypercapnia. The
chest radiograph showed hyperinflation with
mLultiple healing rib fractures bilaterally.
Sternal radiographs revealed a non-united
fracture of the sternal body.

Despite increased bronchodilator treat-
ment and antibiotics his condition worsened
and he later died on the ward.

CASE 2
A 78 year old woman was admitted with a
three week history of intermittent sharp cen-
tral pain, aggravated by inspiration. She was
an ex-smoker and had chronic airflow

Lateral radiograph of the sternum of case 2 showing sternal
angle (top arrowhead) andfracture of the mid sternum
with overlapping of the sternalfragments and callus
formation (lower arrowhead).
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there was hyperinflation of the chest, and
auscultation showed diffuse bilateral wheezes.
The chest radiograph showed evidence of
chronic lung disease. A fracture of the
manubrium with overriding of the fragments
was evident. Radiographs of the spine showed
advanced osteoporosis with collapse of many
vertebral bodies. Lumbar spine bone density
measured by photon absorptiometry was
severely reduced at 0-51 g/cm3.
Her pain subsided with simple analgesics

and she was discharged from hospital. Over
the subsequent year the pain did not recur
although the deformity of the sternum per-
sisted.

CASE 4
A 55 year old woman, a smoker with long-
standing asthma, was admitted with a five day
history of breathlessness and sudden onset of
sharp central chest pain. She had been taking
continuous oral prednisolone, 5-10 mg daily,
for many years and had frequently required
booster courses. She also took inhaled
beclomethasone dipropionate, 1500 ,ug daily.

She was distressed by breathlessness and
there was a tender hard swelling without
crepitus over the mid sternum. She was also
tender over the lower ribs and thoracic spine.
Her chest radiograph showed patchy inflam-
matory changes in the left lower zone. A frac-
ture of the mid sternal body with overriding
of the fragments, plus multiple rib fractures
and collapse of multiple vertebral bodies,
were found. Lumbar spine bone density was
very low at 0-39 g/cm3. Her pain proved diffi-
cult to control but eventually abated after a
course of subcutaneous calcitonin and the use
of transcutaneous electrical nerve stimulation.
At follow up she continued to be troubled

by chest pain but this was adequately relieved
by paracetamol. The sternal deformity per-
sisted.

Discussion
Traumatic sternal fractures are common,
usually the result of major injury in road
traffic accidents.' Tumour metastases are
probably the commonest cause of sponta-
neous sternal fracture.2 In elderly subjects
there is an increased incidence of sternal frac-
tures caused by minor trauma.3 Two factors
which contribute to this are increasing bone
loss with age, and loss of elasticity associated
with ossification of the costal cartilages.4

Excessive bone loss results in osteoporosis
with the risk of vertebral compression frac-
tures. This, in turn, can lead to progressive
thoracic kyphosis and a deforming stress to
the sternum, which is also thought to add to
the risk of sternal fractures.4 5 Three of our
patients had severe thoracic kyphosis: as with
rib fractures in such patients, coughing may
also have caused the fracture.

All of the patients except case 2 were
receiving continuous oral prednisolone. This
treatment will have caused accelerated bone
loss, particularly of trabecular bone from the
axial skeleton.6 All the patients had severely
limited mobility secondary to their chronic
lung disease. This is also likely to have
resulted in increased bone loss.7
The two common symptoms in patients

who develop spontaneous fractures are chest
pain and dyspnoea.3 The pain may mimic
that of a myocardial infarction8 or a pul-
monary embolism.9 The dyspnoea, induced
by paradoxical movement of the upper frag-
ment, can worsen respiratory distress in
patients with chronic airflow obstruction and
aggravate the respiratory failure.
Symptoms and signs in patients with

sternal fractures may mislead; a lateral
radiograph of the sternum is the only reliable
way to diagnose accurately the fracture.10
This investigation should be considered in
any patient with chronic obstructive lung
disease who presents with unexplained
central chest pain.
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