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DIAGNOSTIC NEURORADIOLOGY

The value of MRI in the diagnosis
of postoperative spondylodiscitis

Abstract We evaluated the role of
MRI in the diagnosis of post-
operative spondylodiscitis. Spondy-
lodiscitis is a serious complication of
surgery, and the diagnosis frequently
depends on a combination of clin-
ical, laboratory and imaging find-
ings. We compared the MRI find-
ings in six patients with biopsy- or
surgery-proven spondylodiscitis
with those in 38 asymptomatic post-
operative patients. Contrast en-
hancement and signal changes in the
intervertebral disc or the vertebral
endplates are not specific for spon-
dylodiscitis, being also seen in the
asymptomatic patients. However,
absence of Modic type 1 changes, of
contrast enhancement of the disc or
of enhancing paravertebral soft tis-
sues suggests that the patient does
not have spondylodiscitis. MRI ap-
pears more useful for exclusion than
for confirmation of postoperative
spondylodiscitis.

Key words Spine, surgery -
Infection - Magnetic resonance
imaging

Introduction

Spondylodiscitis, discitis with vertebral osteomyelitis, is
a rare but well-known complication of lumbar disc sur-
gery, seen not only after surgery or chemonucleolysis [1,
2], but also after diagnostic procedures such as dis-
cography [3, 4] and even myelography [5]. Postoperative
spondylodiscitis occurs in 0.1-3 % of patients [6-9]; al-
though the incidence may be decreasing due to better
technical and prophylactic measures it can not be com-
pletely eliminated. The disc-space infection is probably
due to intraoperative contamination rather than hae-

matogeneous spread [10, 11]. Pre- or perioperative in-
fections and compromised patient immunology may be
predisposing factors. The infection is most frequently
caused by Staphylococcus epidermidis or Staphylo-
coccus aureus [11-13].

Spondylodiscitis is a serious complication which may
lead to longlasting and sometimes permanent morbidity
[11, 14-17]. It is commonly accepted that early, ade-
quate treatment is capable of shortening its course and
reducing severe sequelae.

The diagnosis of postoperative spondylodiscitis de-
pends on a combination of clinical, laboratory and
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Fig.1a-d Postoperative spon-
dylodiscitis in a 47-year-old
woman, 3 weeks after surgery.
a, b Sagittal T1- and T2-
weighted images show Modic
type 1 alterations [30] in the
vertebrae next to the operated
disc. Note partly increased in-
tervertebral disc signal on the
T2-weighted image. ¢, d Axial
images before and after con-
trast enhancement show a typi-
cal enhancing soft-tissue rim
(arrowheads) in the ante-
rolateral paravertebral space,
contralateral to the operation
site. Note intervertebral en-
hancement

imaging findings. Clinically, severe low back pain, with
or without sciatica, appears 7-28 days after surgery [16,
18], at an average of 16 days postoperatively [13]. There
may be a typical posture in extended position with an
inability to bend and with tapping or jolting pains [19].
Clinical findings and classical screening methods such
as white blood cell count, erythrocyte sedimentation
rate and elevated temperature are, however, not reli-
able and have a high failure rate in detecting spondylo-
discitis [14, 15, 20, 21]. C-reactive protein (CRP) has
proved a much more reliable screening test for in-
fectious complications after lumbar disc surgery [22].
PMN-elastase assay has a 100% negative predictive
value and can be used to exclude spondylodiscitis in the
early stage [23].

Conventional imaging techniques such as plain films,
tomography and CT are not reliable for detecting spon-
dylodiscitis in the early stages [6, 7, 12, 16, 18]. Scinti-

graphy may be negative in the early stages and, even if
positive, is nonspecific. Few studies have investigated
the role of MRI in the diagnosis of postoperative spon-
dylodiscitis; as the sole method unreliable, according to
some workers [12, 24]. One study suggests that a com-
bination of MRI findings is characteristic of post-
operative discitis [27], but these findings are not con-
firmed in a more recent study [12].

Biopsy of the disc and isolation of the organism may
yield the definite diagnosis [11, 14]. Since fine-needle
aspiration is often negative in cases of septic spondylo-
discitis [12, 26], biopsy with a nucleotome is re-
commended [27].

We examined the value of MRI in the diagnosis of
postoperative spondylodiscitis.
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Fig.2a-d Postoperative spon-
dylodiscitis in a 47-year-old
man; compare with Fig. 1.

a, b Sagittal T1- and T2-
weighted images also show
Modic type 1 changes, but to a
lesser extent, and more focal.
Some parts of the disk give in-
creased signal on the T2-
weighted image. ¢, d Axial
images before and after con-
trast enhancement, however,
again demonstrate the typical
enhancing soft-tissue rim
(arrowheads) in the ante-
rolateral paravertebral space,
contralateral to the operation
site. The intervertebral space
also shows clear enhancement

Methods

We reviewed the MRI examinations of all patients in our hospital
with surgically or biopsy proven postoperative spondylodiscitis
over a 2 year period. We compared these with the examinations of
a control group of 38 asymptomatic postoperative patients [28].
Informed consent was obtained from all asymptomatic patients,
and permission to perform the study with intravenous contrast
medium on asymptomatic operated volunteers was obtained from
the hospital Ethics Committee.

All patients had preoperative radiating leg pain refractory to
conservative therapy. The operations consisted of flavectomy with
or without partial hemilaminectomy for extirpation of a lumbar
disc herniation (extraligamentous nuclear extrusion) at a single
level and with maximal removal of the nucleus pulposus. Patients
with previous back surgery were excluded.

Six patients with septic discitis after lumbar discectomy under-
went MRI on a 1.5 T imager, including at least sagittal T1- (TR 430
TE 15 ms or TR 1350 TE 19 ms) and T2-weighted (TR 5500 TE
91 ms) images and axial T1-weighted (TR 600 TE 15 ms) images
before and within 10 minutes of single-dose intravenous gadoli-

nium-containing contrast medium. Imaging was performed
6 weeks after surgery in the asymptomatic control group and at the
onset of symptoms in the patients with discitis.

All examinations were reviewed independently, blinded to all
other data, according to a standard protocol. Those of patients
with spondylodiscitis were mixed at random with those of
asymptomatic patients. The review protocol included semi-quan-
titative assessment of intervertebral signal intensities, disc struc-
ture and contrast enhancement; vertebral endplate signal in-
tensities and enhancement; paravertebral and paradiscal soft tis-
sues and enhancement at the operated level; anterior epidural
enhancement and mass effect on the dural sac or nerve roots.
The operated level was compared with the adjacent levels if
possible.
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Fig.3a,b 60-year-old asymp-
tomatic postoperative patient.
Modic type 1 changes are seen
at the operated level (L4-L5),
with a high signal on the T2-
weighted images. b After con-
trast medium there is clear en-
hancement of the disc. How-
ever, no enhancing tissue is
seen outside the intervertebral
space

Results

In one patient with spondylodiscitis the intervertebral
disc was destroyed. In the other five there was contrast
enhancement of the disc (Figs.1, 2). In the asympto-
matic group disc enhancement was seen in 67 % of
asymptomatic patients (Fig.3). Partly increased signal
from the disc on the T2-weighted images was found in
three of six patients with spondylodiscitis (Fig. 1), and in
13 of 38 asymptomatic patients. The disc structure re-
mained normal, with a (partly) normal intranuclear cleft
in two of six patients with spondylodiscitis and in 20 of
38 asymptomatic patients.

In all patients with spondylodiscitis vertebral bone
marrow changes were seen, consisting of decreased sig-
nal on T1-, at least partly increased signal intensity on
T2-weighted images (Figs.1, 2) and contrast enhance-

Table 1 When should postoperative spondylodiscitis be sus-
pected?

Clinical Severe low back pain
Muscle spasm

Extended posture, decreased motion

Fever

Elevated white blood cell count
Elevated sedimentation rate
Positive C-reactive protein
Positive PMN-Elastase

Endplate changes (low on T1-, high on T2-weight-
ed images)

Enhancing intervertebral space

Enhancing paravertebral soft tissue rim

Laboratory

MRI

ment. This type of bone marrow change was also seen in
14 of 38 asymptomatic patients (Fig.3).

In all patients with spondylodiscitis there were para-
vertebral soft tissue changes at the operated level, con-
sisting of a moderately enhancing rim lateral and ante-
riorly (Figs.1, 2). This was found in none of the asymp-
tomatic patients.

Enhancing tissue in the anterior epidural space was
seen in all patients of both groups. A centrally nonen-
hancing portion and deformation of the thecal sac were
seen in three of six patients with spondylodiscitis and in
almost half the asymptomatic patients.

Discussion

Of all imaging techniques only MRI contributes sig-
nificantly to the diagnosis of postoperative spondylo-
discitis [6, 7, 13, 16, 18]. Although diagnosing spondylo-
discitis with the help of MRI in the unoperated patient
may be straightforward, it is more challenging in the
postoperative spine. The operated disc always shows
more or less extensive changes due to the surgical in-
tervention itself and a normal postoperative aseptic in-
flammatory response [12, 28, 29].

Vertebral endplate changes, consisting of decreased
signal on T1- and increased signal intensity on T2-
weighted images are also seen in degenerative disc
disease, and sometimes termed Modic type 1 changes
[30].

Contrast enhancement can also be seen in the inter-
vertebral space and the vertebral endplates [28, 31, 32].
The intranuclear cleft sign [33] is usually not reliable
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since the nucleus pulposus may be removed by the sur-
geon.

However, absence of Modic type 1 changes has an
important negative predictive value. All our patients
with spondylodiscitis had this type of vertebral endplate
change, with bone marrow contrast enhancement. Oth-
ers also confirm this finding [12, 25].

The presence of an enhancing soft-tissue rim around
the affected intervertebral space was highly suggestive
of spondylodiscitis. All patients with proven septic
spondylodiscitis and none of the 38 asymptomatic pa-
tients had this finding. However we did not investigate
symptomatic postoperative patients (the failed back
syndrome) without septic spondylodiscitis. In another
study, three of six patients with aseptic spondylodiscitis
(postoperative inflammatory changes without infection)
also showed enhancing paravertebral soft tissues [12].

Our study indicates that MRI may contribute to the
diagnosis of postoperative septic spondylodiscitis.
1. The absence of vertebral endplate changes with low
signal on T1- and high signal on T2-weighted images
makes septic spondylodiscitis highly unlikely. 2. The
same holds true for absence of contrast enhancement of
the intervertebral space. 3. An enhancing rim of soft
tissue around the affected intervertebral space is sug-
gestive of septic spondylodiscitis, although more studies
of the failed back syndrome are required. 4. If MRI can
neither exclude nor confirm septic spondylodiscitis, one
should try to confirm the diagnosis with disc biopsy.
With a negative culture and high clinical and biochem-
ical suspicion of spondylodiscitis (Table 1), but incon-
clusive MRYI, it is appropriate to administer antibiotics
effective against Staphylococcus (epidermidis or aur-
eus), the most likely organism.
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