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Abstract
Background: Spinal subdural empyema (SSE) is rare, with less than 70 case
reports in adults. The pathomechanism of infection and vulnerable patient
populations have yet to be delineated. Reported outcomes are varied. Case
Description: Case report of an isolated spinal subdural empyema with no obvious source in a 65-year-old female presenting with an acute neurologic deficit requiring emergent surgical intervention. A Pub Med search of keywords
“Spinal Subdural Empyema” and/or “Spinal Subdural Abscess” with review of
all associated English language literature was conducted. Pertinent data were
compiled, analyzed, and placed into chart and graph format. Conclusions:
SSE is rare and often progresses in 3 separate chronologic stages; pain/fever,
neurologic deficit, and paralysis. Tenderness to palpation is often absent. 3
methods of spread have been postulated: hematogenous, contiguous, and iatrogenic. Staphylococcus aureus is the most common infecting organism. The
lumbar spine, followed closely by the thoracic spine, is most commonly affected. Contrasted MRI is the preferred diagnostic modality. Emergent surgical SSE evacuation followed by parenteral antibiotics is recommended, as surgical outcomes are far superior to non-surgical management. The patient featured in this case made a full neurologic recovery by 6-month follow-up.
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1. Introduction
SSE is rare, with less than 70 reported cases of this pathology in adults. Due to its
rarity, the suspected pathomechanisms of infection are not well understood.
While populations likely to develop spinal epidural abscess (SEA) such as those
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with chronic sinus infections or conditions promoting immunosuppression,
such as diabetes mellitus, systemic malignancies, use of immunosuppressive
drugs, or intravenous drug abuse are likely the most at risk patient populations
to also develop SSE, this has yet to be delineated given the rarity of the pathology. The reported outcomes are varied in the literature [1] [2] [3] [4].
This case outlines the presentation, diagnosis, clinical course, risk factors, and
treatment of a case of Streptococcus agalactiae SSE. Existing case report data was
acquired via a Pub Med search of keywords “Spinal Subdural Empyema” and/or
“Spinal Subdural Abscess” with review of all associated English language literature.

2. Case Report
A healthy 65-year-old female presented with axial back pain, paraparesis, paresthesias, myelopathy, and a mild leukocytosis after being hospitalized with community acquired pneumonia 2 weeks prior. She underwent L3-5 laminectomy 7
months prior without a dural tear. MRI revealed a SSE from T8 to L4. The patient underwent emergent T10-L3 laminectomy with dural opening, exploration,
and washout of the SSE. Intra-operative cultures grew Streptococcus agalactiae.
The patient was treated with intravenous ceftriaxone and made a full recovery at
6 months post-operatively (Figures 1-3).

3. Results
46% of SSE cases occurred in those between ages 50 and 69 with a slight female
predilection. 53% of reported cases affected the lumbar spine, followed by 43%
thoracic, 37% cervical, and 11% sacral. Staphylococcus aureus was cultured in
52% of cases. Methicillin resistant Staphylococcus aureus was cultured in 2 cases.
All Streptococcus species were cultured in 15% of cases. 19% of cases were reported as either sterile or unknown. 15% of cases were listed as “Other” and
consist of a variety of single cases of different organisms. 74% of patients suffered a neurologic deficit and 68% will reported back/neck pain and/or fever.
57% of patient presented with a leukocytosis. Tenderness to palpation was

Figure 1. (a) Pre-operative sagittal T-1 weighted post-contrast MRI of the lumbar spine
shows diffuse subdural collection with no evidence of epidural extension. (b) Pre-operative axial T-1 weighted post-contrast MRI of the L3 vertebral body level shows loculated
subdural collection effacing the thecal sac.
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Figure 2. Intraoperative photograph shows significant
purulence in the subdural space with no evidence of
gross epidural infection.

Figure 3. (a) Post-operative sagittal T-2 weighted MRI of the lumbar spine shows resolution of the diffuse subdural collection. (b) Post-operative axial T-2 weighted MRI of the
L2 vertebral body level shows resolution of the subdural collection with reconstitution of
the thecal sac.

present in 23% of cases. Hematogenous spread occurred in 43% of cases. 28% of
cases consisted of contiguous spread. 25% of cases were iatrogenic. 43% of patients managed with antibiotics alone died and another 14% had minimal recovery. 73% of patients managed with surgical evacuation of the empyema and parenteral antibiotics had full or marked recoveries. The mortality rate of surgically treated spinal subdural empyema is 13% (Figures 4-8).

4. Discussion
Spinal subdural empyema is rare, with less than 70 case reports on this pathology in adults [3] [5] [6]. The presentation of spinal subdural empyema has been
described in 3 separate stages which often, but not always, progress in chronologic order at unpredictable rates [4] [7]. Most commonly, the presenting signs
and symptoms are fever, back/neck pain, and radicular pain referred to affected
nerve roots. 68% of patients will present with fever and/or back/neck pain. Next,
the patients typically experience motor and sensory deficits and urinary sphincter
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Figure 4. Age distribution of SSE.

Figure 5. Infected spinal level.

Figure 6. Etiology of SSE.
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Figure 7. Infecting organism.

Figure 8. Surgical and non-surgical outcomes.

disturbances. 74% of reported cases were associated with neurologic deficits, often motor weakness. The more advanced stage of the natural history often consists of paralysis, incontinence, and complete sensory loss. Similar to SEA, the
pathomechanism of acute motor weakness is believed due to either mechanical
compression of the neural elements or septic thrombophlebitis of the venous
drainage resulting in increased venous pressures and subsequent infarction of
neural tissue.
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Notably, lab work is not a very sensitive indicator of SSE; only 57% of patients
presented with a leukocytosis [8]. Unlike epidural abscess, spinal subdural empyema is not reliably associated with tenderness to palpation as only 23% of cases presented with that symptom [9] [10].
SSE spans a wide age distribution but 46% of cases occurred in those between
ages 50 and 69. There is a slight female predilection that is not statistically significant. The lumbar level is affected most commonly in 53% of reported cases,
followed by thoracic in 43%, cervical in 37%, and sacral in 11%. Many cases
spanned more than one spinal area. Staphylococcus aureus species is by far the
most common organism [11]. It was cultured in 52% of cases. Methicillin resistant staphylococcus aureus was only cultured in 2 cases [12]. All Streptococcus
species was the next most prevalent group and was cultured in 15% of cases. 19%
of cases were reported as either sterile or unknown. 15% of cases were listed as
“Other” and consist of a variety of single cases of different organisms.
Although the pathomechanism of infection is unclear, three methods of
spread, hematogenous, contiguous, and iatrogenic, have been postulated in the
literature [4] [6] [10] [13] [14]. Hematogenous spread, which encompasses pathologies consisting of but not limited to sepsis, pneumonia, and IV drug abuse,
is the most common method of infection and occurred in 43% of cases. 28% of
cases consisted of contiguous spread, which included wound infections, furuncles, sinusitis, decubitus ulcers, abscesses, cellulitis, dermoid cysts, and a spinal
cord tumor [4] [15] [16] [17] [18]. 25% of cases were iatrogenic and consisted
mostly of lumbar punctures, but there were also case reports of infected blood
patches for a cerebrospinal fluid leak after epidural anesthesia, discography, and
a dural tear during spinal surgery [2] [6] [19] [20] [21] [22]. Multiple co-morbidities are believed to increase the risk for SSE including diabetes mellitus, alcoholism, end stage renal disease, lupus erythematosus, Crohn’s disease, human
immunodeficiency virus infection, and congenital anatomical abnormalities of
the vertebral column or spinal cord including dermal sinus tracts [3] [4] [19]
[23] [24] [25].
The current preferred diagnostic modality is gadolinium contrast enhanced
MRI [3] [20] [26] [27]. The presence of dorsal epidural fat is often a distinguishing feature between epidural and subdural lesions [28]. Recommendations
for empiric antibiotics include a combination of vancomycin, a cephalosporin,
and metronidazole which is adjusted appropriately based on the results of cultures and sensitivities [4].
Due to the unpredictable course of the disease and frequent neurologic deficits, the recommended treatment is emergent surgical evacuation of the subdural
abscess with durotomy, copious irrigation, and primary dural repair followed by
parenteral antibiotics [3] [11] [14] [20]. 43% of patients managed with antibiotics alone died and another 14% had minimal recovery. In contrast, 73% of patients managed with surgical evacuation of the empyema and parenteral antibiotics had full or marked recoveries. The mortality rate of surgically treated spinal
subdural empyema is 13%. Skip laminectomies along with irrigation via red
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rubber catheter is a technical option described in various cases reports with the
goal of minimizing morbidity in an already ill patient and avoiding iatrogenic
destabilization [28] [29]. In cases of epidural infection, the dura should be closely inspected and if unusually tense, ultrasonography or intradural exploration
are intraoperative considerations to rule out an occult subdural abscess [11] [30].
Although most patients had considerable co-morbidities, factors associated with
poor outcomes should be delineated in future studies to better guide treatment
decision making.
The exact method of infection of the subdural space in the presented case is
uncertain. The patient had a lumbar laminectomy 7 months earlier with no reported dural tear. The patient was diagnosed with pneumonia 2 weeks prior to
her presentation with neurological deficits and continued confusion. Since the
most common proposed method of developing subdural empyema is hematogenous spread into the subdural space, sepsis secondary to pneumonia is the
suspected source.
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