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CASE REPORT

18F-FDG-PET/CT localizes intervertebral disc space infection
following posterior lumbar interbody fusion surgery leading to
successful retention of percutaneously inserted pedicle screws: a
case report
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Abstract
Introduction Postoperative infection is a potentially devastating complication of spine surgery and an appropriate strategy
and timely decision-making are essential for successful treatment of deep surgical site infection (SSI) after spinal instru-
mentation surgeries. However, there is a lack of consensus on implant removal or retention. We report on a case of deep SSI
after posterior lumbar interbody fusion (PLIF) surgery in which we achieved clinical cure by debridement and removal of the
interbody fusion cage without removing the percutaneously inserted pedicle screws (PPS).
Case presentation A case was a 53-year-old woman with deep SSI after PLIF surgery using the PPS system at the L4–5
level. Computed tomography (CT) showed no clear radiolucent line around the screws and 18F-fluorodeoxyglucose positron
emission tomography (FDG-PET)/CT demonstrated abnormal FDG uptake around the cages and no uptake around the
pedicle screws. Intervertebral cages were removed and iliac bone grafts were inserted between the vertebral bodies, without
removing the pedicle screws. The infection was cleared and bone fusion was achieved after the revision surgery.
Discussion Targeting active infection using FDG-PET/CT is considered useful in narrowing the surgical margins and
determining whether to preserve instrumentation in revision surgery after SSI. PLIF using the PPS system could be useful in
preventing the easy spread of infection from the intervertebral space to the insertion point of PPS through the interstitial
space.

Introduction

Postoperative infection is a potentially devastating compli-
cation of spine surgery. An appropriate surgical strategy and
timely decision-making are essential for the successful
treatment of deep surgical site infection (SSI) after spinal
instrumentation surgeries; however, a key problem is the
lack of consensus concerning implant removal or retention
[1]. Inappropriate retention of infected implants could
aggravate infection due to biofilm formation and lead to

sepsis, progressive bone destruction, neurological involve-
ment, multiple surgeries, and poor outcome [2–4]. Alter-
natively, removal of instrumentation could lead to loss of
fixation stability, progression of deformity, and long-term
bed rest. Successful management of SSI with preservation
of the implants, even including some parts of the spinal
instruments, could allow for early ambulation and prevent
activity of daily living decline after revision surgery.
Therefore, the decision-making process concerning implant
removal or retention is crucial for the treatment of deep SSI
after spinal instrumentation surgery [2].

We report a case of deep SSI after posterior lumbar
interbody fusion (PLIF) surgery in which we achieved
clinical cure by debridement and removal of the interbody
fusion cage without removing the percutaneously inserted
pedicle screws (PPS). 18F-fluorodeoxyglucose positron
emission tomography/computed tomography (FDG-PET/
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CT) localized SSI to the interbody space and facilitated
decision-making on whether to retain the PPS.

Case report

A 53-year-old woman presented with a ten-year history of
gradually progressive pain in the lower back and bilateral
legs with gait disturbance. The patient was diagnosed with
degenerative spondylolisthesis of the fourth lumbar
vertebra.

The patient underwent PLIF with lumbar I/F cage
(DePuy Synthes, Zuchwil, Switzerland) and bilateral pedi-
cle screws (ES-2, Stryker, MI, USA) at the L4–5 levels.
Bilateral decompression with a wide medical facetectomy
(40–50%) and interbody fusion at L4–5 were performed via
a midline incision, without exposing the outer aspect of the
facet joints. Porous hydroxyapatite granules (Apaceram-
AX, HOYA Technosurgical, Tokyo, Japan) were mixed
with local bone to fill the interbody disc space and cages.
Two additional small paramedian skin incisions were made,
and the bilateral PPSs were fixed via the paramedian
approach at the L4–5 level to achieve an oblique trajectory
and separate the screws from the intervertebral space using
soft tissue.

After surgery, there were no findings of fever or localized
infection and the wound healed well. However, she had
persistent postoperative low-back pain (visual analog scale
(VAS): 5 (0 indicating no pain and 10 indicating the worst
pain)). One month postoperatively, she developed a fever of
37.7 °C with intensification of low-back pain, and her C
reactive protein (CRP) level increased to 2.9 mg/dl. She
could not stand for over 5 min because of severe low-back
pain (VAS: 8). She had no abnormal neurologic findings.
Various microbiologic culture tests were performed, but a
pathogenic bacterium could not be identified. Plain radio-
graphy and CT of the lumbar spine revealed bone destruc-
tion of the L4 lower and L5 upper vertebral end plates (Figs.
1 and 2). Magnetic resonance imaging (MRI) revealed high-
signal intensity surrounding the intervertebral cages on T2-
weighted imaging and low-signal intensity of the L4 and L5
vertebral body on T1-weighted imaging (Fig. 3). MRI
findings were not accurate enough to demonstrate the
localization of active infection because of the postoperative
appearance and metal artifacts. FDG-PET/CT demonstrated
abnormal FDG uptake around the cages and the spinal canal
with a standardized uptake value (SUV) max of 15.3 (Fig.
4). By contrast, there was no uptake around the pedicle
screws (Fig. 4). There was no clear radiolucent line around
the pedicle screws (Fig. 4). We diagnosed deep SSI after
PLIF. Despite the initiation of treatment with intravenous
injection of 500 mg levofloxacin, bone destruction

surrounding the cage progressed. We performed reoperation
on the 40th postoperative day.

First, the intervertebral cages were removed using the
midline incision, without opening up the wound where the
pedicle screws were percutaneously inserted. The inter-
vertebral cages were easily removed owing to the destruc-
tion of the vertebral end plates surrounding the cage. There
was no segmental instability at L4–5 after removing the

Fig. 1 Plain radiographs and computed tomography images of the
lumbar spine 1 month after L4–5 posterior interbody fusion. Plain
radiographs of the lumbar spine in an anteroposterior (a) and lateral
view (b) showed a radiolucent line around the intervertebral cages

Fig. 2 Computed tomography (CT) images 1 week (a) and 1 month (b)
after L4–5 posterior interbody fusion. Sagittal CT scan showed bone
destruction of the L4 lower and L5 upper vertebral end plates 1 month
after surgery (b)
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cages and the pedicle screws were not found to be loose.
The pedicle screws were retained because there was no
screw loosening and no active infection around the pedicle
screws based on FDG-PET/CT findings. After performing

curettage and irrigation thoroughly of the intervertebral disc
space and the vertebral bodies at L4–5, tricortical iliac bone
grafts were inserted between the vertebral bodies (Fig. 5).
One gram of vancomycin (VCM) powder was applied to the
subfascial layer before closing the wound.

VCM was initiated at a dose of 3000 mg daily (1500 mg
per os every 12 h) based on a blood concentration simula-
tion after the revision surgery. However, VCM was swit-
ched to linezolid at 3 days after surgery due to acute renal
failure. Linezolid was initiated at a dose of 1200 mg daily
(600 mg per os every 12 h). CRP levels returned to normal
15 days after the revision surgery. At 4 weeks following
surgery, the antibiotic was changed to oral sulfamethox-
azole and trimethoprim combination. The antibiotic treat-
ment was continued for 4 months after revision surgery.
Bone fusion was achieved at 6 months after revision surgery
(Fig. 5).

Discussion

The ideal goal in the treatment of postoperative deep
infection after spinal fusion surgery is to clear the infection
without lowering the patients’ ability to perform activities
of daily life. It is very important to determine whether the
spinal implants should be removed in patients with deep SSI

Fig. 3 Magnetic resonance imaging of the lumbar spine before revi-
sion surgery. Sagittal T2-weighted imaging of the lumbar spine
revealed high signal intensity surrounding the intervertebral cages (a)
and sagittal T1-weighted imaging showed low signal intensity of the
L4 and L5 vertebral body (b)

Fig. 4 F-fluorodeoxyglucose positron emission tomography/computed
tomography (FDG-PET/CT) images of the lumbar spine before revi-
sion surgery. FDG-PET/CT demonstrated abnormal FDG uptake
around the intervertebral cage and the spinal canal with a standardized

uptake value max of 15.3. There was no uptake around the pedicle
screws. Axial computed tomography of lumbar spine demonstrated
that there was no clear radiolucent line around the pedicle screws
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after instrumented spinal surgery. Kanayama et al. reported
that the MRI findings of vertebral osteomyelitis and/or
intervertebral abscess are key to the decision-making pro-
cess of implant removal for deep wound infection after
instrumentation surgery [2]. They suggest that the interbody
cage must be removed when MRI reveals high signal
intensity change in the cage-inserted intervertebral disc
space on T2-weighted imaging, indicating intervertebral
abscess surrounding the inserted cage [2]. Furthermore, the
pedicle screws should be removed when low signal inten-
sity extending throughout the entire vertebral body on T1-
weighted imaging, which indicates vertebral osteomyelitis,
is found in the vertebra with the screw inserted [2]. How-
ever, MRI artifacts caused by the metallic instrumentation
make it difficult to evaluate whether the infection has spread
to the pedicle screws.

FDG-PET/CT has been reported to have clinical utility in
suspected infection and inflammation [5, 6]. Nakahara et al.
[6] reported that metabolic assessment using FDG-PET/CT
allows for the accurate diagnosis of active infection of the
spine. FDG-PET/CT was reported to be useful for the
quantitative evaluation of the severity of spinal infection
foci, using the SUV value. In this case, it was impossible to
determine whether the infection had spread to the pedicle
screws using conventional imaging modalities such as plain
radiography, CT, and MRI, which are not accurate enough
to demonstrate active regions in spinal infection. Moreover,
MRI tends to show more compartments with abnormal

signal and metal artifacts, which makes it difficult to
accurately diagnose vertebral osteomyelitis. In this case,
FDG-PET/CT demonstrated that the SUV value surround-
ing the intervertebral cage was 15.3, whereas there was no
uptake observed around the pedicle screws. An optimal
SUVmax threshold for active spinal infection was reported
to be 4.2 [6]. The PET-CT findings of this case showed that
there was active infection only around the intervertebral
cages, and the active infection did not spread to the pedicle
screws. Targeting active infection using FDG-PET/CT is
considered to be useful in order to narrow the surgical
margins and determine whether to preserve instrumentation
in revision surgery after SSI [6].

PPS techniques in spine surgery are increasing in
popularity due to potential advantages, including reduced
intraoperative blood loss, minimal soft tissue trauma, and
decreased postoperative pain [7, 8]. In the present case, the
infection did not spread to the percutaneous pedicle screws
on the basis of FDG-PET/CT assessment, and was cleared
without removal of the pedicle screws. Regarding control of
deep SSI, the PPS technique could also have other advan-
tages due to the screw insertion trajectory and insertion
point. The PPS technique could provide a more oblique
trajectory using a lateral starting point through the long-
issimus muscle as compared to conventional open techni-
ques for pedicle screw placement. Therefore, the
percutaneously inserted screws were separated from the
intervertebral cages by soft tissue, including the

Fig. 5 Plain radiographs and computed tomography (CT) images of
the lumbar spine after revision surgery. Plain radiographs in the
anteroposterior (a) and lateral view (b) and sagittal CT (c) of the
lumbar spine 1 week after revision surgery. The intervertebral cages

were removed and tricortical iliac bone grafts were inserted between
the vertebral bodies at the L4–5 level. Percutaneous pedicle screws
were retained. Sagittal CT showed that bone fusion was achieved
6 months after revision surgery (d)
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paravertebral muscles, which could prevent the spread of
infection from the intervertebral space to the insertion point
of the PPS via the interstitial space.

In conclusion, we report a case of deep SSI following
PLIF using the PPS technique. The focus of active infection
was identified using FDG-PET/CT, and the infection was
cleared without removal of the pedicle screws. Targeting the
active infection using FDG-PET/CT is considered useful in
narrowing the surgical margins and determining whether to
preserve instrumentation in revision surgery after SSI. PLIF
using the PPS system could be valuable for the prevention
of infection spreading from the intervertebral space to the
insertion point of PPS via the interstitial space.
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