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ABSTRACT: Thoracic empyema and vertebral osteomyelitis is a rare combination.
We report a case of vertebral osteomyelitis possibly caused by a progressive tho-
racic empyema. 

The causative pathogen was Escherichia coli.  Computed tomographic (CT) scan
and magnetic resonance imaging (MRI) suggested the diagnosis of vertebral osteo-
myelitis, confirmed by transthoracic needle aspiration and operative findings.  Aetio-
logy and treatment are discussed.
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Thoracic empyema is a rare complication of vertebral
osteomyelitis, but has been reported before [1–3]. Both
conditions can occur as a result of haematogenous seed-
ing of microorganisms from a different source. Depending
on the primary site, different pathogens are responsible
for the infection [4]. In this case report, the close prox-
imity of the pleural empyema and the infected vertebral
bodies suggests a direct relationship. We assume that our
patient had vertebral osteomyelitis caused by a progres-
sive thoracic empyema.

Case report

A 63 year old woman presented with dyspnoea, fever
and right-sided chest pain. Previously, she had been treat-
ed by her general practitioner with amoxycillin for cys-
titis. There was no cough, no sputum production and no
haemoptysis. Her medical history revealed recurrent cys-
titis and non-insulin-dependent diabetes mellitus.

Physical examination showed an obese female: rectal
temperature was 38.6°C; blood pressure 140/80 mmHg;
a regular pulse of 96 beats·min-1. Dullness of percussion
and diminished breath sounds were noted over the lower
part of the right hemithorax. Examination of the spine
revealed no abnormalities.  Laboratory studies disclosed:
a haemoglobin level of 6.9 mmol·L-1; white blood cell
(WBC) count 11×109 cells·L-1 with a normal differential
count; erythrocyte sedimentation rate (ESR) 122 mm·h-1;
alkaline phosphatase 105 U·L-1; and γ-glutamyl trans-
ferase (γ-GT) 122 U·L-1. A chest radiograph revealed
opacification of the right middle and lower lung fields
and a considerable amount of pleural fluid.

Thoracocentesis produced clear yellow fluid with: pro-
tein 53 g·L-1; lactate dehydrogenase (LDH) 900 U·L-1;
glucose 11.3 mmol·L-1; and amylase 22 mmol·L-1. Gram
stain revealed many neutrophils, but no bacteria were isol-
ated. Ziehl-Neelsen staining was negative and cytological
examination showed no malignant cells. A purified pro-
tein derivative (PPD) (tuberculin) skin test was negative.

Six days after hospitalization, a computed-tomography
(CT) scan of the thorax (fig. 1) established loculated pleu-
ral fluid, pleural thickening, and partial collapse of the
right lower lobe. The thoracic vertebrae were intact. With
the aid of this CT scan and thoracic ultrasound, thora-
cocentesis was repeated several times and eventually
revealed pus. Culture showed an amoxycillin-sensitive
Escherichia coli. Treatment with amoxycillin was started
intrapleurally and intravenously. The temperature sub-
sided and the patient recovered gradually in the next 3
weeks, after which the antibiotics were continued orally.

After discharge from hospital, recurrent progressive
dyspnoea, fever and intense medial and right-sided thora-
cic pain were the reasons for a new consultation, nearly
3 months after the first presentation. Physical examina-
tion now revealed a tenderness to percussion over the
thoracic spine. Neurological examination was normal.
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Fig. 1.  –  Computed tomographic (CT) image of the thorax (with
intravenous contrast), at first presentation.  The right hemithorax demon-
strates loculated pleural fluid with thickening of the pleura. There is a
small air bubble which seems to be trapped.  Both findings are com-
patible with empyema.  Furthermore, there is atelectasis of the right
lower lobe. The thoracic vertebra on this level appears to be intact.
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THORACIC EMPYEMA AND VERTEBRAL OSTEOMYELITIS

A new CT scan of the thorax (fig. 2a) showed, in addi-
tion to right- and left-sided pleural fluid, a paravertebral
soft tissue swelling with destruction of thoracic verte-
brae. A CT scan and magnetic resonance imaging (MRI)
of the spine (fig. 2b) confirmed a spondylodiscitis of the
thoracic vertebrae 9 and 10.

Thoracocentesis produced pus. Escherichia coli was
again isolated, but was now resistant to amoxycillin. The
same bacteria were isolated from urine and blood cul-
tures. Examination of the left-sided pleural fluid revealed
no pathogen. The patient was treated with cefotaxime
intravenously and underwent surgery a few days later.
Although there was considerable loss of bone of the ver-
tebral bodies, there were no signs of a compression frac-
ture or of vertebral body collapse with angulation. There
were no signs of spinal cord compression and a decompres-
sive surgical procedure was not needed. Because of the
extensive destruction and soft tissue extension, debride-
ment with bone grafting was carried out. Fibrinopurulent
material and pus were evacuated via a right postero-
lateral thoracotomy. The affected vertebral bodies were
debrided and iliac crest grafts and cancellous bone were
inserted. A tube was inserted in the left hemithorax for
drainage. Histological examination of the removed verteb-
ral bodies showed necrotizing infection. The same Esch-
erichia coli strain was isolated from all affected material.

Postoperatively, the patient was treated with intraven-
ous antibiotics. Two months after the first operation, a
posterior spondylodesis was performed to stabilize the
affected spine. The patient had an uneventful recovery,
the temperature remained normal and the ESR dropped
to 12 mm·h-1 on the day of discharge, nearly 7 months
after first presentation.

Discussion

Since we isolated the same bacteria in urine, blood,
affected vertebrae and pleural fluid, it was clear that the
primary source of infection was urinogenital with haema-
togenous spread during bacteraemia.

The most interesting question, however, is whether the
vertebral osteomyelitis was a complication of the thoracic
empyema or vice versa. In other words, direct spread from
the pleura to the adjacent vertebrae or from the vertebrae
to the pleura. A third possibility is haematogenous spread
from the urinary tract both to pleura and vertebrae.

Although, theoretically, haematogenous spread seems
the most likely cause and direct spread from the verte-
brae to the pleura has been reported previously [1–3],
we suggest that the primary source of infection was the
thoracic empyema causing the vertebral osteomyelitis per
continuitatum. This opinion is supported by the clinical
picture and the sequence of events. Firstly, our patient
started to have back pains only 3 months after her first
hospitalization.  Secondly, CT scans of the thorax made
1, 3 and 6 weeks after first presentation showed no sign
of vertebral osteomyelitis. However, the last CT scan
revealed a progressive pleural infection expanding towards
the spine as a prevertebral mass, and signs of pleural
effusion on the left side, which were not present at pre-
vious CT scans. Thirdly, during the conservative treat-
ment, the ESR did not normalize and CT scans showed
only partial resolution of the pleura-pulmonary abnormal-
ities, indicating a slow response to therapy.  Although the
radiographically demonstrable changes of vertebral osteo-
myelitis may lag behind the clinical findings by weeks
or months [2, 4–9], it seems unlikely that a progressive
vertebral osteomyelitis causing thoracic empyema, would
not be seen on a CT scan made 6 weeks after the first
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Fig. 2.  –  a) Computed tomographic (CT) scan made 3 months after
the first presentation, at the same level as figure 1. The right hemitho-
rax shows some air, possibly due to puncture. There is also fluid in
the left hemithorax. There is now obvious destruction of the vertebral
body of Th.9 and a prevertebral soft tissue swelling. b) Magnetic res-
onance imaging (MRI) made on the same day as figure 2a.  Coronal
T1 (TR 550, TE 22) weighted image (after intravenously injected
gadolinium diethylenetriamine penta-acetate (DTPA)) shows destruc-
tion of the intervertebral space between thoracic vertebrae 9 and 10
(Th.9–10) (black arrows) and of the adjacent vertebrae. There is a huge
soft tissue swelling (white arrows), extending proximal to the level of
Th.6 and distal to Th.11.
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signs of the empyema. However, it is important to note
that initially only routine CT scans of the thorax were
made, with one centimetre slice thickness, and no skele-
tal windows or level settings were used.

Vertebral osteomyelitis is usually caused by the hae-
matogenous spread of microorganisms to the richly vas-
cularized vertebral end-plate, with which urinary tract
infections are traditionally associated [4]. Rarely, it can
occur by direct contamination, as in this case. Escherichia
coli is occasionally the pathogen causing empyema, most
frequently as a result of aspiration pneumonia, oesophag-
eal pathology or subdiaphragmatic abscess. Other frequ-
ent aetiological pathogens are Staphylococcus aureus and
Streptococcus pneumoniae [10–12]. The most common
predisposing conditions of thoracic empyema are primary
bronchopulmonary infections, thoracic surgery, and oeso-
phageal or subdiaphragmatic abscess [1, 10–12].

In this case, the primary source of infection was prob-
ably a recurrent cystitis, in a predisposed diabetic patient.
Bacteriaemia caused a thoracic empyema, which in its
turn led to vertebral osteomyelitis. Therapy was insti-
tuted and the patient fully recovered after 9 months.
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