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Spinal Subdural Abscess:
A Rare Complication of Decubitus Ulcer

Natalia Usoltseva, MD; Rafael Medina-Flores, MD; Ateeq Rehman, MD; Swetha Samji, MD;
and Matthew D’Costa, MD

Spinal subdural abscess (SSA) is an uncommon entity. The exact incidence is unknown, with very
few cases reported in the literature. This condition may result in spinal cord compression, thus
constituting a medical and neurosurgical emergency. The pathogenesis of SSA is not well-
described, and the available knowledge is based on case observations only.There is only one case
report that describes direct seeding from decubitus ulcers as a possible mechanism for
development of SSA.We report a case of subacute onset of quadriplegia in a male patient, age
55 years, due to spinal cord compression from SSA and superimposed spinal subdural hematoma.
The direct seeding from decubitus ulcers is thought to be the cause of infection in our patient.
We present this case of SSA to elucidate and review the predisposing factors, pathogenesis,
clinical presentation, diagnostic modalities, and treatment regarding management of this
rare disorder.
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A male patient, aged 55 years, presented to the emergency room with
complaints of bilateral upper extremity weakness. His past medical history was
significant for paraplegia and neurogenic bladder from a spinal cord injury,
complicated with decubitus ulcers and end-stage renal disease secondary to type
II diabetes mellitus. His past surgical history was significant for posterior spine
fusion with Harrington rod instrumentation at the level of T10. He developed
subacute onset of bilateral upper extremity weakness and paresthesias on the day
of presentation. He reported a 2-day history of neck and back pain that he initially
contributed to his bedridden state. The patient denied fever, recent infections, or
trauma. His vital signs were unremarkable. Physical examination revealed
quadriparesis, absence of deep tendon reflexes, hypoesthesia, and decubitus
ulcers (figure 1). He had a normal leukocyte count and elevated C-reactive
protein. Blood cultures and cultures from the ulcers were obtained. With the
concern of spinal cord compression based on presentation, intravenous
corticosteroids and broad spectrum antibiotics were initiated. A magnetic
resonance imaging (MRI) scan of the spine (figure 2) revealed large elongated
epidural collection posteriorly within the cervical spine, extending into the
thoracic spine and inferiorly. Spinal cord compression was prominent in the
narrowed areas of disc-osteophyte complexes at the levels of C3-4 and C5-6,
where the spinal cord was compressed between these disc-osteophyte complexes
and the posterior epidural collection, with some mildly increased signal intensity
within the cord. The lumbosacral spine was not well imaged due to artifacts of
spinal hardware. Emergent drainage of the collection was indicated, but the
patient declined. Per the patient’s wishes, palliative care was initiated on the day
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Figure 1: External inspection at the time of autopsy showed multiple Stage Il pressure ulcers in the perianal area.

of presentation; all therapy, including antibiotics, was stopped
and he died 4 days later.

Autopsy revealed recent hemorrhage in the subdural space
(figure 3) extending from the thoracic to the lumbosacral
region with spinal cord compression. Purulent exudate (figure
4) was found in the cervical subdural space. Cultures of this
purulent material and from decubitus ulcers were identical,
growing coagulase-negative staphylococci, Bacteroides
fragilis, and Enterobacter cloacae. Blood cultures obtained at
admission were negative. Microscopic examination of the
spinal cord showed patchy subarachnoid and intraspinal
purulent exudate with secondary acute infectious vasculitis
causing occlusion of the feeding arterial vessels (figure 5).
The cause of sudden onset paraplegia in our patient was due
to spinal cord compression secondary to subdural abscess and
acute infectious myelitis that caused hemorrhaging in the
subdural space.

Discussion

Spinal subdural abscess (SSA) represents a loculated infection
between the outermost layer of the meninges, the dura, and
the arachnoid. SSA is rare, and its exact incidence is
unknown.' It very uncommonly localizes as a central nervous
system infection that may occur secondary to a systemic
infection or surgery.'?

There are a few predisposing conditions that contribute to the
development of SSA,'? such as an underlying disease that
impairs immunity (diabetes mellitus, alcoholism, tumors, end

stage renal disease, hemodialysis, or infection with human
immunodeficiency virus), anatomical abnormalities of the
spinal cord or vertebral column due to degenerative joint
disease, trauma, surgery, drug injection, or placement of
catheters. Predisposing conditions for our patient were
diabetes mellitus, end stage renal disease, hemodialysis, and
a remote history of spinal surgery.

The pathogenesis of SSA is not well described. The available
knowledge is based on case observations only. In reviewing
the literature, there are three possible mechanisms for
development of SSA.*

Direct seeding of the infection into the subdural space was
reported in association with a thoracic laminectomy
complicated by an inadvertent durotomy.’ In other reports,
subdural empyema was associated with dermal sinus tracts®®
and decubitus ulcers.” The close proximity of ulcers to the
sacral dural sac and filum terminale can provide direct
anatomical connection to the subdural space. In our patient,
we suspect undetected occult direct seeding was confirmed
by identical microbiological composition.

Another mechanism might be direct extension from the
epidural space where subdural empyema is associated with
dura perforation.* This has been reported following epidural
catheter insertion, discography, and lumbar puncture.'*"
Infection can spread contiguously from the epidural space to
the subdural region and can cause subdural empyema
associated with cranial epidural abscess.!® A case of extension
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Figure 2: (a) Sagittal T1 Cervical SpineT2, (b) Sagittal T2
Cervical Spine, and (c) Sagittal T2 Fat suppressed image of
the cervical spine. Magnetic resonance images demonstrate
the posterior epidural collection (blue arrows), spinal cord (red
arrows), and region of greatest compression of the spinal cord
due to a combination of the posterior epidural collection and
the disc-osteophyte complex (yellow arrow) at C5-6.

of a retropharyngeal abscess into the subdural space has been
described.”?

The third likely mechanism for the spread of bacteria is
hematogenous.* Subdural empyema has been reported after
cervical acupuncture’ and following meningitis.* In our
patient negative blood cultures that were obtained before
starting antibiotics and lack of systemic clinical signs of
bacteremia make hematogenous spread unlikely. Based on his
decision to proceed with palliative care, antibiotics were
stopped after he had received only one dose. There are only
two cases of SSA in the literature that are unrelated to such
conditions and report no well-documented etiology.’

The thoracolumbar spine is usually the most affected region,
but SSA can involve the entire spine. The typical clinical
presentation includes back pain, fever, and neurologic
manifestations such as para/tetra paresis, bladder dysfunction,
impaired rectal tone, and disturbances of consciousness.>'*!?
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Figure 3: Recent subdural hemorrhage was present
surrounding the entire length of the spinal cord at the time of
autopsy. The image shows the spinal cord at the level of the
conus medullaris; the cauda equina has been removed to
mobilize the lower spinal cord.

There are three stages of symptom and physical finding
progression: stage one, associated with fever and nerve root
pain; stage two manifests with mild neurological deficits;
stage three represents the full clinical picture of spinal cord
compression such as paralysis and complete sensory loss."
Clinical presentation of SSA may have a typical progression
from stage one to three or be presented at any stage.'> Our
patient had an indolent progression of symptoms over the
period of a few days but presented at stage three.

The most powerful modalities for diagnosis of SSA are
computerized tomography (CT), MRI, and myeloCT.
Contrast-enhanced MRI is superior in detecting the exact
location, extension of the abscess, and in diagnosing spinal
cord compression.''>!7 Although MRI is the most powerful
diagnostic tool, SSA is a surgical diagnosis, because it may be
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Figure 4: Cervical cord exposed via posterior dissection at the
time of autopsy. Arrow points to purulent exudate on the
subdural space, note surrounding hemorrhage.

difficult to correctly differentiate epidural from subdural
infection. Based on a literature review, there are two case
reports where radiographic findings lagged behind the clinical
presentation. Those cases described the same discrepancy
between the MRI findings of epidural collection and autopsy
findings of subdural collection that we observed in our
patient. * Inflammatory markers such as erythrocyte
sedimentation rate and C-reactive protein, as well as leukocyte
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count can be in the normal range, making them not sensitive
indicators of spinal infections.>*!?

SSA may cause rapid compression of the spinal cord and
represents an extreme medical and neurosurgical emergency.
Prompt surgical drainage and antibiotic therapy are the
treatments of choice. The most common causative agents
described in the literature are Staphylococcus aureus and
anaerobic microaerophilic streptococci.”!% 131819 In a majority
of cases the causative pathogen is unknown. Empirical choice
of antibiotics should include naficillin, oxicillin, or
vancomycin plus a cephalosporin and metronidazole."” But,
as emphasized by our case, clinical judgment toward possible
etiology of SSA should direct the choice of antibiotics.

Surgical drainage is a cornerstone of treatment in a patient
with SSA. Neurological impairment can be extremely rapid
within full paralyses occurring a few hours after the onset of
neurologic deficit. The procedure of choice is laminectomy
with debridement of infected tissues. It represents a truly
neurosurgical emergency and should be done as soon as
possible."'? Depending on the extension of the abscess,
multilevel laminectomy could be necessary , which could
cause spinal instability and is associated with poor outcome.?
Morbidity and mortality in SSA is high and correlates directly
with the delay of the initiation of therapy.” Based on the
literature review, there are only few patients with complete
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Figure 5: Microsection of the cervical spinal cord with purulent exudate in the subarachnoid space, pial membrane and spinal
white matter. Neutrophils dissect the perivascular spaces and partially occlude the lumina of small arteries. (Hematoxylin and

eosin stain, 40x magnification.)
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recovery after proper treatment of SSA.>* The majority of
reported cases had a poor neurological outcome or death,
even with appropriate therapy and surgical intervention.

The spinal subdural hematoma in our patient was a
superimposed finding. The predisposing factors were thought
to be due to uremic platelet dysfunction and the use of
heparin during hemodialysis in a setting of acute infectious
vasculitis.?! Both, subdural hematoma and abscess led to
spinal cord compression that presented as paraplegia,
progressed rapidly, and caused death in our patient.

Conclusion

Spinal subdural abscess caused by decubitus ulcer is a very
rare entity that can lead to superimposed infectious myelitis,
hemorrhage, and spinal cord compression. It is associated
with high morbidity and mortality. Clinical symptoms such a
fever, back pain, and neurological deficits are suggestive of
SSA. Etiology and pathogenesis may be uncertain, so a high
index of suspicion is needed. First, urgent radiological
examination should be obtained; MRI is the investigation of
choice, although SSA is a surgical diagnosis. SSA is a
neurosurgical emergency, and as soon as diagnosis is
established, surgical treatment in collaboration with antibiotic
therapy should be performed. Staphylococcus aureus and
anaerobic microaerophilic streptococci should be consider as
the most possible pathogens, but the etiology should direct
the choice of antibiotics. Laminectomy with the debridement
of infected tissue is a surgical approach that should be done
as soon as possible. Patients who present with prominent
neurological deficit and extensive progression might not
reverse, despite surgery. Decisions regarding the treatment
plan should be done in collaboration with the patient and
based on extent of the progression, comorbidities, possible
outcomes, and the patient’s wishes. Finally, we believe that,
despite being rare, decubitus ulcers should be considered as a
possible source of subdural space infection.
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