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INTRODUCTION

Evaluation of potential complications in thepostop-
erative spine is a challenging assignment and is the
responsibility of many radiologists on a daily basis.
The growth in surgical spine intervention has driven
the advancement and use of multimodality imaging
of the preoperative and postoperative spine. The
radiologist interpreting postoperative spine exami-
nations is presentedwith difficult conditions related
to metallic instrumentation and implants, which
result in artifacts obscuring anatomic detail, as
well as the difficulties in distinguishing postsurgical
inflammation from infection.1,2 Despite preproce-
dure antibiotic prophylaxis and improved surgical
techniques and postoperative care, as well as
advances in multimodality diagnostic imaging,
postoperative infectious complications result in
significant morbidity and occasional mortality.3

The diagnosis and management of postoperative
spine infections are dependent on the assessment
of multimodality imaging.

Postoperative spine infections are classified as
either superficial or deep. Infectious processes
contained within the skin and subcutaneous
tissues without fascial involvement such as

cellulitis or subcutaneous abscess are considered
superficial. Deep infections occur deep to the lum-
bodorsal fascia for posterior lumbar wounds and
deep to the ligamentum nuchae for posterior cervi-
cal wounds. Spondylodiskitis, epidural abscess,
and paravertebral collections with superimposed
infections are considered deep infections.4,5

RADIOGRAPHY

Baseline postoperative radiographs show initial
implant positioning and may be used for future
comparison in patients suspected of developing
complications. Although plain radiography is in-
sensitive in the detection of early postoperative
infection, it still remains the initial imaging modality
for postoperative evaluation, because fusion sta-
tus, spinal stability, or hardware failure can all be
shown on serial radiographs.6 The limited useful-
ness of plain radiography is because of a lackof sen-
sitivity to the early findings of infection within both
the soft tissues of the spine and the spine proper.
Fluoroscopy does serve as a useful modality in
performing image-guided percutaneous biopsy of
the spinal axis, particularly in the lumbar spine.
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KEY POINTS

� Evaluation of postoperative spine infection is a challenging task that requires a systematic
approach for the accurate interpretation of spine imaging studies.

� Distinguishing between postsurgical inflammatory changes and spondylodiskitis, as well as in-
fected postoperative fluid collections, is crucial for successful interpretation and successful patient
management.
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COMPUTED TOMOGRAPHY

Most spine procedures use metallic instrumenta-
tion, with the goal of providing stability and
reducing pain. Multidetector computed tomo-
graphy (MDCT) is an excellent modality for assess-
ing orthopedic spinal hardware complications.7 In
the early postoperative period, MDCT can effec-
tively evaluate spinal alignment and implant
positioning in relation to adjacent cortical bone,
thecal sac, and neural foramina.8 In the late
postoperative period, MDCT can evaluate the pro-
gression of osseous fusion and bone graft incorpo-
ration. However, computed tomography (CT), like
radiography, cannot readily distinguish the early
findings of infection from the typical soft tissue,
disk, and osseous changes that are encountered
after spine surgery.With time, as is also seen in radi-
ography, increased soft tissue swelling or in-
duration, abnormal fluid collections, and osseous
destruction may be seen on CT. Yet, the diagnosis
of spine infection is usually established at this point
in the patient’s clinical course. CT does serve as a
useful modality to guide spine biopsy throughout
the spinal axis in cases of suspected spine infection.

ULTRASONOGRAPHY

Sonography has a limited role in postoperative
infection imaging with its primary usefulness in
detection of postoperative fluid collections and
abscesses. In addition, sonography could be
used for imaging guidance aspirations of these
superficial fluid collections when the diagnosis of
infection of a collection needs to be excluded.6

MAGNETIC RESONANCE IMAGING

Magnetic resonance (MR) imaging has an
increasing role in imaging postoperative patients
with suspected infection, both without and with
spinal hardware. Advances in MR imaging tech-
nology and pulse sequence development have
facilitated imaging in postoperative patients
because of its superior soft tissue resolution.9,10

Assessment of bone marrow edema, soft tissue
signal changes and enhancement, and identifica-
tion of abnormal fluid collections are more accu-
rately and consistently detected with MR imaging
than with other imaging modalities.9 MR imaging
is particularly useful for detecting and monitoring
osteomyelitis/diskitis and postoperative fluid col-
lections.10 Typically, imaging of implants/spinal
hardware produces geometric distortion, the
so-called susceptibility artifact, which is caused
by the differences in the magnetic properties of
human tissue and those of the implanted hard-
ware.11 Titanium implants, which have been

increasingly used, are nonferromagnetic and pro-
duce fewer artifacts than those made of ferromag-
netic materials, such as stainless steel. Nonmetallic
devices, such as nonmetallic interbody spacers,
produce little artifact on MR imaging.10 However,
visualization of infectious disease that is close to
hardware remains a challenge.11 One technique
that can be used to reduce artifact from implants
is to align the main magnetic field (z-axis of the
scanner) parallel with the long axis of the implanted
hardware. Typically, this technique is more easily
used in open magnets, where there is less restric-
tion on patient positioning within the bore.11

Several other techniques are available and have
proved to reduce hardware artifact, including in-
creasing the frequency encoding gradient strength,
decreasing voxel size, increasing bandwidth, and
decreasing field strength.

NUCLEAR MEDICINE

Nuclear medicine studies can also be used as part
of the diagnostic workup of suspected spinal infec-
tion. These studies include 3-phase bone scans,
gallium scans, and indium-111 leukocyte studies.
These examinations are typically used in select
situations, despite their high sensitivity and speci-
ficity, largely secondary to their poor spatial re-
solution and lengthy duration of the examinations.
The current radionuclide imaging method of choice
for diagnosing spinal osteomyelitis is combined
bone-gallium imaging studies, which have been
shown to be comparable with MR imaging.12 Up-
take that is greater or discordant on gallium imag-
ing compared with technetium (bone scan) is the
most accurate finding for spondylodiskitis. Typi-
cally, this examination combination (bone-gallium
scan) is used in patients in whom MR imaging is
contraindicated or in whom MR imaging and CT
are equivocal (Fig. 1). Gallium single-photon emis-
sion CT can be comparable with combined
bone-gallium imaging for diagnosing osteomye-
litis.13 Fluorodeoxyglucose positron emission to-
mography also seems to be useful in diagnosing
spinal osteomyelitis, with high sensitivities and spec-
ificities, although the data sample size is small.14

SPONDYLODISKITIS/EPIDURAL ABSCESS

Spondylodiskitis is a term that encompasses a
spectrum of infectious processes within the spine,
including vertebral osteomyelitis and diskitis. Spi-
nal column infections occur via several different
routes, with direct hematogenous seeding of the
vertebral bodies being the most common
pathway. In adults, end arterioles are the vascular
supply to the vertebral body subchondral
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