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MRI is the imaging modality of choice for
imaging spinal infection
Pyogenic spondylodiscitis is typically
centered about a disc space
It should be differentiated from Modic 1
endplate changes
Spinal epidural abscesses (and subdural
abscesses) are emergencies

PYOGENIC
SPONDYLODISCITIS
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Pyogenic spondylodiscitis is a bacterial infection of
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the bony spinal column
the intervertebral discs
and/or the ligaments of the extradural spine

The most common cause is hematogenous spread of
infection
typically via the arterial route
End-arterioral arcades in the anterior subchondral plate
adjacent to the disc
Venous route (UTI)
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PYOGENIC
SPONDYLODISCITIS
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1 - Lumbar
2 - Thoracic
3 - Cervical spine

Other etiologies include
direct inoculation (postop., discography,
therapeutic spinal injections)
contiguous spread from adjacent infected sites

Staphylococcus aureus 60%
Enterococcus 30%
50-60 y/o, men, DM, renal failure, cirrhosis,
immunosuppressive states, i.v. drug use
Discitis in children <4 yrs

PYOGENIC SPONDYLODISCITIS
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begins in the anterior aspect of the
vertebral bodies.
It can spread to
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remainder of the body
adjacent disc
opposite endplate

Spread into the paraspinal and/or epidural
spaces is common
In children, the still highly vascular disc is
often the primary site of infection
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CT

CT is more sensitive than radiographs b/c superior
anatomic resolution
May demonstrate many of the same findings as
radiographs and MRI
Intravenous contrast is used to better evaluate the soft
tissues.
useful where MRI is contraindicated, not available, or
equivocal
helpful in confirming advanced degenerative, age-related
disc changes
may show disc space vacuum phenomenon,thatt may
obviate the need for biopsy
Infection, C+

RADIOGRAPHS
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FOV 28

Radiographs should
be the first imaging
modality obtained
Insensitive for discitis–
osteomyelitis,
particularly early in the
course of the disease
Usually normal during
first 8-10 days, but
may remain normal for
several weeks after
infection

No infection. Disc space vacuum

NUCLEAR MEDICINE
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Selected situation
limited spatial resolution
long examination time
Sequential 99mTc-methylene
diphosphonate and 67Ga-citrate scan
FDG-PET
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PYOGENIC SPONDYLODISCITIS
imaging findings
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Disc space
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Adjacent vertebral bodies
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endplate destruction
T1 hypo-, T2 hyperintensity
enhancement
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Paraspinal soft tissues
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Epidural space
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Adjacent vertebral bodies: endplate
destruction,T1 hypo-, T2 hyperintensity,
enhancement

T2 hyperintensity, enhancement, height loss

ill-defined inflammation/ swelling, abscess
reactive enhancement/venous plexus distention,
phlegmon, abscess

Paraspinal soft tissues: ill-defined inflammation/ swelling, abscess
Epidural space: reactive enhancement/venous plexus distention,
phlegmon, abscess

40-year-old man
❂
❂

Since November left flank pain
Feb 2 MRI, suspected L2/3
spondylodiscitis

CT 6
days
later
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40-year-old man
❂
❂
❂

*

Since November left flank pain
Feb 2 MRI, suspected L2/3 spondylodiscitis
Feb 10, Biopsy verified Staph aur infection

BIOPSY
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percutaneous image-guided (fluoroscopy or
CT) needle biopsy in patients with vertebral
osteomyelitis in routine clinical practice (high
propability of infection) demonstrated a
positive culture rate of 30% in 92 cases
where clinical and imaging evaluation were
consistent with infection
The yield was lower (16%) when imaging was
indeterminate for infection.
False negatives: ab-therapy, fungal inf., etc.
Sehn JK, Gilula LA. Percutaneous needle biopsy in diagnosis and identification of causative
organisms in cases of suspected vertebral osteomyelitis. Eur J Radiol 2012;81(5):940–6.
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HOWEVER…
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In a study conducted in an nearby
hospital…
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Among the 92 patients who underwent biopsies, 60
(65%) were started on empirical antibiotics within 14
days before the procedure (median 4 days; range 1-37 days).
Fortythree (72%) of these 60 patients had positive
culture results, with 38 empirical regimens matching the
pathogens later recovered.
An additional 18 positive culture samples were obtained
from 32 patients who had no prior antibiotic exposure.
The yield of biopsies was not lower in patients with
antibiotic exposure (43 [72%] of 60 with prebiopsy
antibiotics vs 18 [56%] of 32 with no antibiotics; P 5 .1]
antibiotic-free window before biopsy may be more
relevant to determine the impact of antibiotics but was
not assessed in this study.

Marschall J, Bhavan KP, Olsen MA, et al. The impact of prebiopsy antibiotics on pathogen recovery in
hematogenous vertebral osteomyelitis. Clinical Infectious Diseases 2011;52:867–72.
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EPIDURAL ABSCESS
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Epidural abscesses have relatively high
associated morbidity and mortality
Prompt treatment !
It may also be involved primarily
n

extension of infection from other sites
Facet joints
paraspinal regions
n retroperitoneum
n
n

n

granulomatous infection

Pyomyositis, with
paraspinal
abscesses, likely
due to adjacent
facetitis. Also
epidural abscess

33-y/o
male
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GRANULOMATOUS SPINAL
INFECTION

FUNGAL INFECTION
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Fungal spondylodiscitis is uncommon,
(immunocompromised population)
Candida and Aspergillus
lack of T2 hyperintensity in the disc
spaces ?
Multiple vertebral levels, with skip
lesions or subligamentous spread ?
Williams RL, Fukui MB, Meltzer CC, et al. Fungal spinal osteomyelitis in the immunocompromised patient: MR
findings in three cases. AJNR Am J Neuroradiol 1999;20(3):381–5.

Tuberculous Spondylodiscitis
Atypical

Classic
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Similar to pyogenic
spondylodiscitis
Disc space
involvement less
severe
Large paraspinal
abscess, smooth
wall, calcifications
Subligamentous
spread

Kwon JW, Hong SH, Choi SH, et al. MRI findings of Aspergillus spondylitis. AJR Am J Roentgenol
2011;197(5):W919–23
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Disc sparing, with either
single or multilevel bony
involvement only
Multilevel involvement,
contiguous or skip
lesions
Vertebra plana
Posterior element
involvement
Panvertebral
involvement

F18 FDG PET/CT
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MRI MONITORING THE
SUCCESS OF TREATMENT
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23-y/o
male

PITFALLS, DIFF DG
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Intradiscal foreign body inflammation
Modic I endplate changes
Andersson lesion
Metastasis (”good disk, bad news”)
Erosive osteoarthropathy
Dialysis arthropathy
Pseudoarthrosis
RA
Avascular necrosis
Charcot spine
CRMO
Lymphoma
Myeloma

FAVORS
SPONDYLODISCITIS

!
!
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Reduction of paravertebral softtissue swelling
(earliest sign)
Involved marrow: T1 and T2 signal increase
compared to non-involved marrow (fatty
replacement)
Progressive reduction of contrast enhancement
However, increasing or persisting contrast
enhancement with clinical improvement and
increasing destruction does not necessarily
indicate treatment failure

T1 C+

FAVORS
MODIC 1

PITFALLS
COMMENTS
Severely degenerated discs
can be T2 hyperintense
(even fluid signal)

Disc space signal

T2 hyperintensity

T2 hypointensity or lack of T2
hyperintensity

Disc space enhancement

Present

Absent

Rarely absent in infection;
may be present in Modic 1

Disc space vacuum sign

Absent, only minimal, or
“disappearing”

Often present

Gas may be present early in
infection, in rare gasforming
bacterial infection, or in rare
fistulas with gastrointestinal
tract

Vertebral body endplates

Endplate destruction

Lack of endplate destruction

Modic 1 can have endplate
irregularity CT is very useful
here

Paraspinal, epidural
spaces

Inflammation and/or abscess

Absent

Peripherally enhancing disc
herniation can be confused
for abscess

Location

Anteriorly eccentric

Laterally eccentric: at point of
biomechanical stress (eg,
inner aspect of curve)

Both spondylodiscitis and
Modic 1 are often along
entire endplate

Fever, elevated
inflammatory markers

Present

Absent

Fever is only variably present
in spondylodiscitis;
inflammatory markers are
nonspecific

Short-term follow-up

Progression

Stability

If remote comparison is
available, even Modic 1 can
show significant progression

Diehn FE. Imaging of spine infection. Radiol Clin N Am 50 (2012) 777–798
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