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Unusual presentation of more common disease/injury

CASE REPORT

Spinal epidural empyema extending from a pleural
empyema: case description and anatomical overview

Gabriel Torrealba Acosta,' Sylvia Josephy Hernandez,” Gabriel Castro Ulloa,’

Greivin Rodriguez Rojas*

SUMMARY

We present a case of a patient with diabetes with a
pleural empyema originated from a pyomyositis process
established after a central line procedure. This empyema
later on extended into the spinal canal deriving into an
epidural empyema, leading towards a spinal neurogenic
shock and death. We discuss the anatomical substrate
for this extension as well as the anatomopathological
findings observed in the autopsy.

BACKGROUND

Patients with chronic conditions, such as diabetes,
are at increased risk for disseminated as well as
localised severe infections in the form of abscesses
and empyema. We present a patient with a chief
complaint of progressive tetraparesis. He was found
to have pleural empyema associated with pectoral
pyomyositis, which later extended into the spinal
canal deriving into an epidural empyema. Here, we
explore the anatomical substrate for such exten-
sion of the infection. This case also exemplifies the
need for a high clinical suspicion for an intraspinal
pathology diagnosis, whenever assessing a patient
presenting with progressive weakness, and also the
urgency for prompt imaging, antibiotic therapy
initiation and surgical treatment.

CASE PRESENTATION
A 66-year-old man with a medical history relevant
for type 2 diabetes mellitus, hypertension and idio-
pathic thrombocytopenic purpura (ITP) presented
to the emergency room with 2days of progressive
ascending tetraparesis. There was no compromise
of urinary or faecal sphincters. During the 21 days
prior to presentation, he had respiratory symptoms
consistent for a cough and mild dyspnoea, which
were treated as a influenza syndrome. On presen-
tation, vital signs were within normal limits. Phys-
ical examination included a normal mental exam,
as well as unremarkable heart, lungs and abdom-
inal evaluations. Neurological assessment was
relevant for tetraparesis, which was more evident
on lower extremities, as well as decreased deep
tendon reflexes, despite preservation of sensibility
including pain, temperature and vibration. There
was no sensory level identified. A palpable, though
poorly defined, mass was described in the left
supraclavicular region.

Of note, the patient had been admitted to
the Haematology Department, 2months prior

to presentation. During this hospitalisation, the
patient had a left subclavian vein central line placed
in order to receive gamma globulin, vincristine and
steroids for his ITP. He was then discharged on
prednisone daily.

Initial chest radiographs showed a radiopaque
image on the superior left lung field that coincided
with the palpable mass previously described. Nerve
conduction studies showed an axonal, secondarily
demyelinating, asymmetric motor and sensitive
polyneuropathy.

One day after admission, the patient’s dyspnoea
worsened and he became hypoxaemic. On examina-
tion, use of accessory respiratory muscles, cryodia-
phoresis and acute metabolic encephalopathy were
noted. The patient had acute hypoxic respiratory
failure requiring intubation and mechanical venti-
lation. Prior to intubation, the patient presented
complete lower extremity paresis. He was then
started empirically on anticoagulation and given
concern for pulmonary embolism, a chest CT angi-
ography (CTA) was obtained, as well as blood and
urine cultures. Control chest radiographs showed
a mediastinal mass that displaced the trachea, atel-
ectasis in the upper lobe of the left lung, moderate
cardiomegaly and a left pleural effusion.

Chest CTA was negative for filling defects in the
large pulmonary arteries and mediastinal tumours;
however, there were large bilateral pleural effu-
sions, left greater than right, with secondary atelec-
tasis. Also, there were parcelled basal consolidation
foci predominating on the left lung. Pyomyositis
and gas in the pectoralis major muscle and soft
tissues around it were observed (figure 1A). This
exudate extended toward the anterior and poste-
rior mediastinum contacting both the anterior
thoracic wall, as well as the vertebrae and spinal
canal (figure 1B). Pleurocentesis with insertion of
a chest tube was performed and samples obtained
were consistent with an empyema. The patient was
started on antibiotics with cefotaxime and metro-
nidazole. Chest radiograph obtained after pleuro-
centesis showed the absence of trachea deviation
and partial resolution of the pleural effusion with
re-expansion of the left lung.

The following day, the patient presented with
increasing dysautonomia secondary to either spinal
neurogenic and/or septic shock. He died the same
day. Methicillin-sensitive Staphylococcus aureus
grew in both blood and empyema cultures.
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Figure 1

Thoracic CT scan (A) axial and (B) sagittal cuts showing
pectoralis major pyomyositis (long arrows) and pleural empyema (short
arrows) contacting the thoracic vertebrae.

Autopsy performed on this patient showed a purulent
exudate filling most of the thoracic cavity, extending posteriorly
(figure 2A). This purulent exudate surrounded the cervical and
thoracic vertebrae and filled the spinal canal (figure 2B,C). Both
pleurae were markedly thickened and had abundant empyema
surrounding them. Each of the lungs weighted 250 g; they
appeared congestive but without consolidating foci. Pulmonary
arteries did not show any thrombi. The heart had hypertrophy
of the left ventricle with no evidence of myocardial infarction.
Heart valves had no abnormalities, and the aorta showed calci-
fied atherosclerotic plaques in approximately 70% of its exten-
sion without ulcerations. Abdominal organs had mild congestion
with diffuse dilatations of the viscera. The brain and cerebellum
did not show any abnormalities. The spine was oedematous with
abundant purulent exudate.

Microscopic evaluations showed polymorphonuclear infil-
trates in both pleurae with congestion without evidence of infec-
tion of both lungs. Pectoralis major muscle samples obtained also
evidenced striking myositis with polymorphonuclear inflamma-
tion and oedema. There was a marked polymorphonuclear infil-
trate around the dura mater establishing an epidural empyema
diagnosis; however and interestingly, the spine was not compro-
mised and only showed mild oedema without inflammatory
infiltrate.

Even though the acute onset of weakness in this patient
prompted for a spinal MRI, we initially deferred this diag-
nostic study considering the absence of myelopathic features (ie,
sensory level, sphincter dysfunction and pyramidal signs). Later
on, when the patient worsened his paresis, we were still not able
to perform an MRI since he became markedly haemodynami-
cally unstable, thus precluding the possibility of transferring him

Figure 2 The opening of thoracic cavity during autopsy disclosed
a purulent collection in (A) the upper sternum and left upper ribs,
extending into (B and C) the medullary canal.
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to our MRI facilities. In retrospect, the contiguity of the thoracic
empyema with the spinal canal, as seen in the chest CT scan,
should have hinted us about the possibility of a spinal neuro-
genic shock due to an epidural empyema.

DISCUSSION

A pleural empyema is defined as pus in the pleural space, most
often secondary to pneumonia, though other aetiologies include
trauma and iatrogenic.' A spinal epidural abscess is defined as
a collection of pus in the epidural space, which is a surgical
emergency as prolonged compression of the spine may lead to
irreversible damage.” There have been few reports of empyema
extending to the epidural space leading to an epidural abscess,>™
as well as one case of tuberculosis which spread to the subdural
space and intrathecally to the spine.” In our case, we confirmed
the extension of a pleural empyema to free pus in the medullary
canal of the spine, without trespassing the dura mater. It could
have been that the pleural empyema, extended first to form
a spinal epidural abscess, which then ruptured leading to pus
in the spinal canal. Or else, a direct extension of this patient’s
overwhelming empyema into the spinal canal, deriving into an
epidural empyema without a surrounding capsule. Certainly, the
pleural empyema was related to the pectoral pyomyositis, which
could have been iatrogenic after the left subclavian vein central
line placement procedure.

Anatomy of the thoracic empyema: epidural abscess/
empyema pathway

Central nervous system (CNS) infections can result from infec-
tion at sites distant or contiguous to the CNS.? Spinal epidural
abscess is an infrequent entity constituted by the presence of
purulent material in the spinal epidural space. Adult, immuno-
compromised patients with an active septic focus are at increased
risk.®

Micro-organisms can reach the spinal epidural space by three
pathways: a first pathway involving haematogenic dissemina-
tion from distant focuses, with the skin being the most frequent.
Infection due to haematogenous spread may originate from all
types of extra spinal sites that lead to a persistent or tempo-
rary bacteremia.” Vascular theories for bacterial dissemination
include both arteries and veins. Spinal arteries (which ascend
and descend to supply vertebral bodies) enter the spinal canal
through the intervertebral foramen. Bacteria could easily spread
and result in osteomyelitis, discitis and spinal abscesses. Veins
could also play a role due to the valve-less vertebral venous
plexus that connects pelvic and vertebral drainage. In situations
of increased intra-abdominal pressure, haematogenous and
bacterial translocation may be promoted and stablish infectious
foci in the spinal column.™

A second pathway, by continuity, extending directly from
abscesses in the paraspinal, psoas or retropharyngeal as well as
the pleural spaces. Contiguous spread accounts for one-third and
haematogenous dissemination for about half of the cases.® As
above, continuity cases have been reported of epidural abscesses
after pleural empyema involving mycobacteria, aspergillus
species and, like our patient, S. aureus as a causative agent.”™®

The third pathway for an epidural infection can be due to a
disruption of the epidural space such as in trauma, surgery and
lumbar punctures.'’

Pathophysiology, involving the anatomical continuity of
pleural and epidural spaces, has been described in the context of
pneumorachis (presence of air in the spinal canal) secondary to
aetiologies such as asthma, recurrent vomiting or trauma, with
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air migration to the mediastinum. In these situations, air can
separate the mediastinal pleura from the aorta and the parietal
pleura from the spine, therefore entering the epidural space via
the intervertebral foramina.'" Other cases have been described of
pleural involvement by lateral extension of abscesses involving
the parietal pleura, in Pott’s disease.'? It becomes clear how the
intervertebral foramina constitute the principal routes of entry
and exit to and from the vertebral canal. They allow for the
passage of the spinal nerve roots, their coverings and vascula-
ture at the same time permitting the communication between the
lumen of the vertebral canal (epidural space, meninges and spinal
cord) and the paravertebral soft tissues, which may be important
in the spread of pathological processes such as tumours or
infections."? Given this anatomical continuum and the findings
described in this patient’s imaging and autopsy report suggest
that the spinal infection derived from direct extension of the
pleural space, posteriorly to the vertebrae, in through the inter-
vertebral foramina and into the spinal canal.

Learning points

» Spinal epidural abscess/empyema is an infrequent entity
constituted by the presence of purulent material in the spinal
epidural space.

» Micro-organisms can reach the spinal epidural space by three
pathways: haematogenous spread, by continuity and due to a
disruption of the epidural space.

» Spinal infection can be derived from direct extension of the
pleural space, posteriorly to the vertebrae, in through the
intervertebral foramina and into the spinal canal.

» With the autopsy results illustrating the anatomy of the
pectoral to thoracic to spinal spread of the infection, any
new lower limb neurological symptom, presenting with a
thoracic empyema, should be investigated for spinal/epidural
involvement.
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