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Diffusion-Weighted Imaging in a Patient with
Vertebral and Epidural Abscesses

James D. Eastwood, Robin T. Vollmer, and James M. Provenzale

Summary: In this report, we describe the appearance of the
spinal vertebral body and epidural abscesses in a patient
who underwent diffusion-weighted imaging of the spine
and CT-guided aspiration of one of the abscesses. The ab-
scesses were hyperintense relative to the surrounding tissues
on diffusion-weighted images, and they appeared dark on
apparent diffusion coefficient maps; these findings were con-
sistent with those of published reports of the brain and liver.

Diffusion-weighted MR imaging is well established
as an important clinical tool for the study of a number
of brain disorders. Diffusion-weighted images can be
used to rapidly and accurately assess the extent of
cerebral ischemia in patients with acute stroke (1)
and also to accurately distinguish brain abscesses
from cystic neoplasms, a distinction not always possi-
ble by using conventional images alone (2–5). Until
recently, only a few published reports (6–8) have
described the use of diffusion-weighted imaging to
evaluate disease processes of the spine. Recent tech-
nical advances have made diffusion-weighted imaging
of the spine substantially more practical for routine
clinical use (9, 10). As experience with diffusion-
weighted imaging in the spine increases, new informa-
tion about the appearance of common spinal abnormal-
ities is expected to be helpful to physicians who interpret
MR images of the spine. We report the findings in a
patient with osseous and epidural abscesses who under-
went both diffusion-weighted imaging and percutaneous
aspiration of one of the abscesses, with subsequent his-
tologic analysis. This report provides information about
the appearance of spinal abscesses on diffusion-
weighted images compared with that of conventional
MR images in the same patient.

Case Report
An 83-year-old-man who had been undergoing IV vancomy-

cin therapy for recurrent methicillin-resistant Staphylococcus
aureus bacteremia and osteomyelitis involving the L1 vertebral
body was examined for increasing back pain. Lumbar MR
imaging examination included T1-weighted, T2-weighted, and
contrast material–enhanced T1-weighted imaging (Fig 1A–C)
with a 1.5-T clinical MR unit. Additionally, sagittal diffusion-

weighted images were obtained by using a spin-echo echo-
planar technique (b values, 0 and 500 s/mm2; TR/TE (effec-
tive)/excitations, 1215/80/2; 30-cm field of view; 256 � 256
matrix) (Fig 1D and E). The sequence provided equal diffusion
weighting in three mutually orthogonal directions (superior-
inferior, anterior-posterior, and left-right) and thus produced
trace-weighted diffusion-weighted images. Navigator echo
motion correction was used to correct for phase errors due to
motion on the diffusion-weighted images. Isotropic (ie, trace-
weighted) maps of the apparent diffusion coefficient (ADC) were
generated by using software available on the MR unit (Fig 1F).
Region-of-interest analysis of ADC values was not performed.

Because of the patient’s worsening symptoms and because of
new MR findings consistent with epidural and vertebral body
abscesses, CT-guided biopsy of the vertebral body thought to
contain an abscess (L1) was performed to obtain material for
microbial culturing and sensitivity analysis. Antibiotic therapy
was discontinued during the 2 days before biopsy to increase
the likelihood of positive findings with the microbial culture.
The location that was sampled corresponded to the region
thought to contain the vertebral body abscess within the supe-
rior portion of the L1 vertebral body (Fig 2). At this location,
turbid liquid material was aspirated from the bone.

Cytologic examination of the aspirated material revealed
increased numbers of polymorphonuclear leukocytes; this find-
ing was consistent with acute infection (Fig 3). Antibiotic ther-
apy was restarted and continued without further worsening of
symptoms. Cultures of the material obtained at both locations
showed no organismal growth after 7 days.

Discussion
MR imaging is frequently ordered to determine the

presence and extent of spinal infection. Diffusion-
weighted imaging is a well-established method for
studying cerebral disease processes, but the previous
use of diffusion-weighted imaging in the spine has
been limited for technical reasons. Recent advances
in techniques designed to decrease motion-related
artifacts have made spinal diffusion-weighted imaging
more practical for routine use (7, 9, 10). Therefore,
knowledge of the diffusion-weighted imaging appear-
ance of common disease entities that affect the spine
is valuable.

Spinal infections such as discitis and osteomyelitis
are commonly seen in clinical practice. Spinal ab-
scesses in the epidural space, paraspinal space, and
bone are important complications of spinal infection.
Abscesses in the epidural space frequently are surgi-
cal emergencies, because the mass effect from the
abscesses and adjacent phlegmonous tissues can re-
sult in spinal cord compression and permanent neu-
rologic deficit if it is not treated rapidly. Abscesses in
the bony structures of the spine can result in bone
weakening and spinal instability. Thus, techniques
that could help in the accurate and early detection of
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spinal abscesses are valuable. The present report
shows how diffusion-weighted images could help to
increase the conspicuity of spinal abscesses.

Our finding that both the osseous abscess and the
epidural abscess were markedly hyperintense relative
to the surrounding tissues on diffusion-weighted im-
ages agrees with those of previously published reports
that describe a similar appearance in abscess cavities
in the brain and liver (2, 3, 11). Additionally, the
present finding that the abscesses were dark on the
ADC maps also agrees with those of published arti-
cles that have described low ADC values within ab-
scesses (2, 11).

We could not obtain accurate absolute ADC values

in the present case for two reasons. First, we assumed
that the small abscess cavities in the present case
would result in errors due to volume-averaging arti-
facts. Second, a routine algorithm designed to in-
crease homogeneity of signal intensity across the im-
ages was active during image acquisition. This
algorithm typically improves the quality of spinal im-
ages, but such automated processing is expected to
decrease the accuracy of quantitative analysis. There-
fore, we believe that we cannot properly compare our
ADC values with those of previous studies of brain
and liver abscesses. In the future, we hope to be able to
study absolute ADC values in cases of spinal infection
that are evaluated with diffusion-weighted imaging.

FIG 1. Images obtained in an 83-year-old man with bacteremia and back pain.
A, T2-weighted sagittal MR image (3000/103) shows a small ventral extradural mass (upper arrow) and a fracture and abnormal signal

intensity adjacent to the superior endplate of the L1 vertebral body (lower arrow).
B and C, T1-weighted sagittal MR images (815/30) obtained before (B) and after (C) IV administration of gadolinium-based contrast

material show central nonenhancement in the extradural mass (long arrow in C) and in a substantial portion of the superior portion of
the L1 vertebral body (short arrows in C). Both areas of nonenhancement were interpreted as abscesses.

D, Sagittal diffusion-weighted MR image (1215/80/2, b � 500) obtained at the same location as in A–C shows very high signal intensity
within the extradural abscess (straight arrow) and high signal intensity within the region of the vertebral abscess (curved arrow).

E, Sagittal diffusion-weighted MR image (1215/80/2) obtained immediately to the left of D shows high signal intensity in the vertebral
abscess (arrows).

F, ADC map obtained at same location as in D shows the dark appearance of both epidural (solid arrow) and vertebral abscess (open
arrows) regions.
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Our finding that the vertebral body abscess ap-
peared to be more conspicuous on the diffusion-
weighted images than on conventional images (eg,
contrast-enhanced T1-weighted images) is notable.
One likely reason is that the location of the vertebral
body abscess along the T12-L1 intervertebral disk
margin may have decreased its conspicuity on the
conventional images. Another reason may be that the
vertebral body abscess was located within a deformed
vertebra that was shortened because of a prior com-
pression fracture. These factors may have decreased
accuracy in the visual assessment of the expected
contour along the superior margin of the vertebral

body. By comparison, the markedly hyperintense sig-
nal of the vertebral body abscess on the diffusion-
weighted images increased its conspicuity.
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FIG 2. Images obtained during biopsy of the vertebral body thought to contain an abscess.
A, Transverse CT image obtained at the level of L1 during needle placement for biopsy shows the position of the biopsy needle with

the inner stylet at the final position prior to the aspiration of fluid from the bone. The black dot marks the location of the tip of the needle
after removal of the inner stylet.

B, Sagittal reformatted image that was constructed from the prebiopsy CT scan. The black dot shows the position of the needle tip
shown in A.

FIG 3. Photomicrograph shows debris and multiple polymor-
phonuclear leukocytes. The findings were interpreted as being
consistent with acute infection (hematoxylin-eosin, original mag-
nification �800).
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