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Abscesses involving the spine are usually located in the epidural space. In rare circumstances, intradural spinal abscesses can
occur, typically in the setting of tuberculosis or other predisposing systemic conditions. In this illustrated case report, we
discuss the imaging and intraoperative findings of an otherwise healthy patient with an intradural abscess of the cauda
equina caused by Staphylococcus aureus. Although rare, intradural spinal abscesses can occur in the absence of typical “red
flags” for infection, and a bacterial abscess should be considered in the differential diagnosis of intradural spinal cystic
enhancing lesions.

1. Introduction

Abscesses involving the spine are typically localized to the
epidural space. Intradural abscesses are quite rare and usu-
ally seen in the setting of tuberculosis or other predisposing
systemic disease. However, although rare, an intradural
abscess can be seen in an otherwise healthy patient in the
absence of predisposing factors. In this case report, we dis-
cuss the imaging and intraoperative findings of an other-
wise healthy patient with an intradural abscess of the
cauda equina caused by Staphylococcus aureus. Although
rare, intradural spinal abscesses can occur in the absence
of typical “red flags” for infection, and a bacterial abscess
should be considered in the differential diagnosis of intra-
dural spinal cystic enhancing lesions, in addition to the
consideration of myxopapillary ependymoma, hemangio-
blastoma, paraganglioma, cystic meningioma, spinal primi-
tive neuroectodermal tumor (PNET), spontaneous or
posttraumatic syringomyelia, dermoid or epidermoid cyst,
and cystic dilatation of the ventriculus terminalis.

2. Case Description

2.1. History and Outside Examination and Imaging. An oth-
erwise healthy 78-year-old man experienced subacute-onset
back pain that radiated to both lower extremities and was
worse with ambulation. Over the course of a month, the
patient then experienced progressive neurological deteriora-
tion with bilateral leg weakness leading to an eventual inabil-
ity to walk. Magnetic resonance imaging (MRI) study,
performed one month after onset of symptoms, showed a
lesion with extensive enhancement of the lesion periphery
(Figure 1(a)) and extension of enhancement to the distal
nerve roots on sagittal fat-suppressed T1-weighted MRI
(Figure 1(b)). Axial T1-weighted MRI with contrast demon-
strated hyperintense lesion periphery (Figure 2), and axial
T2-weighted MRI demonstrated homogenous hyperintensity
of the lesion (Figure 3). Lastly, sagittal T2-weighted MRI
demonstrated evidence of degenerative changes but no
involvement of the vertebral bodies or disc spaces
(Figure 4). Since the patient did not have any indication of
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infection, our working diagnosis was that of a malignant neo-
plastic process with probable spread to the distal nerve roots.

2.2. Treatment and Perioperative Course. Based on the symp-
tomatology and extensive involvement of the nerve roots, the
plan was to perform a biopsy of the lesion to obtain a
histological diagnosis. The patient was positioned prone on
a Jackson table, and neuromonitoring for somatosensory
evoked potentials (SSEP) and motor evoked potentials
(MEP) was established (Supplementary Material 1). A verti-
cal incision was made over L2 through L4, and intraoperative
X-ray was used for localization of the lesion. Bilateral

laminectomy of these levels was performed, and the dura
was fully exposed and opened over the midline. At this point,
thickened, reactive arachnoid was encountered. Opening the
dura, we found that the nerve roots were plastered and very
adherent to this arachnoid. In certain cases where the pathol-
ogy is not immediately evident, intraoperative ultrasound is a
useful adjunct to provide real-time confirmation of the loca-
tion of the lesion. We have found this to be especially valu-
able in cases of intrinsic intramedullary lesions. With sharp
dissection, an incision was made in this tissue, and the dissec-
tion was continued toward the surface of the mass. After inci-
sion of the capsule, thick puss was encountered. At this point,
the true nature of the lesion became apparent, so pus was
carefully drained, cultures were obtained, and the walls of
the abscess were removed and biopsied. The dura was closed
primarily with no observed changes in SSEPs or MEPs
throughout the procedure. Cultures from the intraoperative
specimen grew S. aureus. The patient experienced immediate
improvement of pain after surgery and progressive, but
incomplete, improvement of his weakness. He was dis-
charged on postoperative day two with long-course intrave-
nous antibiotics.

3. Discussion

Intradural extramedullary abscesses are rare lesions that have
been infrequently reported [1–11]. The most commonly
reported case was localized to the lumbar spine in patients
in their 6th decade or later. Many of these cases are iatrogenic
and arise after injection of local anesthetic, lumbar puncture,
or discography [2]. S. aureus was the most commonly
reported pathogen, and most cases are usually reported
secondary to tuberculosis or other systemic conditions,
including human immunodeficiency virus (HIV). The cen-
tral nervous system represents an important target for HIV

(a) (b)

Figure 1: Magnetic resonance imaging (MRI) study was performed one month after onset of symptoms and showed (a) a lesion with
extensive enhancement of the lesion periphery and (b) extension of enhancement to the distal nerve roots on sagittal fat-suppressed
T1-weighted MRI.

Figure 2: Axial T1-weighted MRI with contrast demonstrated
hyperintense lesion periphery.
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infection during multiple stages of the disease. This includes
the (a) early phase, during which it acts as a viral reservoir
after invasion of the host; (b) late phase, during which the
CNS subverts its function and causes peripheral neuropathies
and neurocognitive disorders; and (c) last phase, during
which the CNS triggers opportunistic infections, cancers,
and dementia [12]. Additionally, these lesions are typically
diffusely located in the subdural space and not as a discrete
mass lesion [2, 13, 14].

In these cases, clinical signs of infection in general are
also often present. However, our case is unique in document-
ing the presence of an intradural abscess in a patient without
any of these associated signs of systemic illness or predispos-
ing systemic factors (e.g., diabetes mellitus). Thus, diagnosis
of an intradural abscess should be considered in the differen-
tial diagnosis of a patient even without symptomatic illness
or signs/symptoms of infection with the presence of an intra-
dural mass on MRI with rapidly progressing symptoms.

In patients with cauda equina syndrome, surgical inter-
vention for decompression and/or biopsy is always manda-
tory and should be performed in an expedited manner. For
other patients with de novo intradural or intramedullary
lesions, additional MRI studies may be warranted to better
characterize the lesions by identifying signs of restriction on
diffusion-weighted imaging (DWI), an axial gradient on
region-of-interest (ROI), and constructive interference in
steady state (CISS) sequence [15]. For these patients, it is only
after extensive noninvasive imaging study is performed that a
biopsy would be indicated as the most appropriate manage-
ment option [16].

4. Conclusions

Even in otherwise healthy patients with cauda equine syn-
drome, intradural bacterial abscess should be considered as
a possible differential diagnosis based on radiological find-
ings of cystic enhancing lesions in this region.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Supplementary Materials

Supplementary Material 1: illustrative intraoperative video of
the case report. (Supplementary Materials)

References

[1] N. Agarwal, J. Shah, D. R. Hansberry, A. Mammis, L. R. Sharer,
and I. M. Goldstein, “Presentation of cauda equina syndrome
due to an intradural extramedullary abscess: a case report,”
The Spine Journal, vol. 14, no. 2, pp. e1–e6, 2014.

[2] R. H. Bartels, T. R. de Jong, and J. A. Grotenhuis, “Spinal sub-
dural abscess. Case report,” J Neurosurg, vol. 76, no. 2, pp. 307–
311, 1992.

[3] R. G. Dacey, H. R. Winn, J. A. Jane, and A. B. Butler, “Spinal
subdural empyema: report of two cases,” Neurosurgery,
vol. 3, no. 3, pp. 400–403, 1978.

[4] R. A. R. Fraser, K. Ratzan, S. M. Wolpert, and L. Weinstein,
“Spinal subdural empyema,” Archives of Neurology, vol. 28,
no. 4, pp. 235–238, 1973.

[5] A. G. Hadjipavlou, J. T. Mader, J. T. Necessary, and A. J.
Muffoletto, “Hematogenous pyogenic spinal infections and
their surgical management,” Spine, vol. 25, no. 13, pp. 1668–
1679, 2000.

Figure 3: Axial T2-weighted MRI demonstrated homogenous
hyperintensity of the lesion.

Figure 4: Sagittal T2-weighted MRI demonstrated evidence of
degenerative changes but no involvement of the vertebral bodies
or disc spaces.

3Case Reports in Surgery

http://downloads.hindawi.com/journals/cris/2019/4860420.f1.mp4


[6] M. Y. Hasan, K. K. Kumar, S. Lwin, L. L. Lau, and N. Kumar,
“Cervical intradural abscess masquerading as an epidural col-
lection,” Global Spine Journal, vol. 3, no. 4, pp. 249–252, 2013.

[7] C. Hirson, “Spinal subdural abscess,” Lancet, vol. 2, no. 7424,
pp. 1215–1217, 1965.

[8] M. L. Levy, B. H. Wieder, J. Schneider, C. S. Zee, and M. H.
Weiss, “Subdural empyema of the cervical spine: clinicopatho-
logical correlates and magnetic resonance imaging. Report of
three cases,” Journal of Neurosurgery, vol. 79, no. 6, pp. 929–
935, 1993.

[9] H. Y. Lim, H. J. Choi, S. J. Kim, and S. U. Kuh, “Chronic spinal
subdural abscess mimicking an intradural-extramedullary
tumor,” European Spine Journal, vol. 22, no. S3, Supplement
3, pp. 497–500, 2013.

[10] R. J. Martin and H. A. Yuan, “Neurosurgical care of spinal epi-
dural, subdural, and intramedullary abscesses and arachnoidi-
tis,” The Orthopedic Clinics of North America, vol. 27, no. 1,
pp. 125–136, 1996.

[11] J. E. Cheon, H. J. Yang, Y. N. Chung, and S. B. Park, “Pyogenic
intradural abscess of lumbar spine: a case report,”Korean Jour-
nal of Neurotrauma, vol. 11, no. 1, pp. 18–21, 2015.

[12] M. Ganau, L. Prisco, D. Pescador, and L. Ganau, “Challenging
new targets for CNS-HIV infection,” Frontiers in Neurology,
vol. 3, p. 43, 2012.

[13] H. Inoue, T. Hirai, T. Nagaya, F. Takeda, and J. Kawafuchi,
“Spinal subdural abscess-report of a case (author’s transl),”
No Shinkei Geka, vol. 5, no. 3, pp. 169–172, 1977.

[14] S. Sathi, M. Schwartz, S. Cortez, and E. Rossitch Jr, “Spinal sub-
dural abscess: successful treatment with limited drainage and
antibiotics in a patient with AIDS,” Surgical Neurology,
vol. 42, no. 5, pp. 424–427, 1994.

[15] J. M. Nicácio, J. C. Rodrigues Jr, M. H. L. Galles, I. V. Faquini,
C. A. de Brito Pereira, andM. Ganau, “Cervical intramedullary
schwannoma: a case report and review of the literature,” Rare
Tumors, vol. 1, no. 2, article e44, 2009.

[16] L. Dormegny, S. Chibbaro, M. Ganau, M. D. N. Santin,
L. Kremer, and F. Proust, “Biopsying a spinal cord lesion: a
diagnostic dilemma. Case report and review of literature,”
Neurochirurgie, vol. 64, no. 6, pp. 425–430, 2018.

4 Case Reports in Surgery



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

