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Abstract
Purpose Cervical spondylodiscitis is a quite rare finding
regarding the number and the common location of spinal
abscesses in the lumbar region. While in thoracic and
lumbar discitis, single-step surgery with neural decompres-
sion, disc space evacuation, and subsequent fusion is well
known, there is no such report in cervical discitis. Here the
authors present their experience with ventral polyetherke-
tone (PEEK) cage fusion in cervical spondylodiscitis in a
single-step procedure.
Methods Between January 2006 and November 2008, five
patients (three men, two woman; ages 71, 77, 58, 66 and
66 years) suffering from cervical spondylodiscitis and
epidural abscess underwent disc evacuation, myelon decom-
pression and subsequent ventral fusion using an empty PEEK
cage disc replacement in one single setting. All five patients
presented with significant neurological symptoms like cervi-
cobrachialgia, tetraparesis and disturbance of the urinary
incontinence. In all five patients, disc evacuation, myelon
decompression and cervical fusion using a PEEK cage disc
replacement in a single-stage surgery were performed. All
wounds were closed primarily. Postoperatively, all patients
received a specific antibiotic therapy for at least 6 weeks.
Results This treatment strategy was successful in all
patients with respect to clinical signs, laboratory parameters
and radiological findings. All patients improved neurolog-

ically. Follow-up revealed a stable osteosynthesis without
signs of instability. One cage was explanted despite
neurological improvement and normal infectious parame-
ters at another surgical department. No complications were
observed.
Conclusions In all, abscess drainage and ventral fusion
with PEEK-cage disc replacement in one single setting was
proven to be a successful treatment option in cervical
discitis and spinal epidural abscess.

Keywords Cervical spondylodiscitis . Single-step
procedure . Ventral PEEK cage fusion

Introduction

Cervical ventral fusion using a cage implant in the disc
space is quite common. Currently it represents probably the
most frequent technique to obtain anterior cervical fusion.
Many different kinds of cage material are in use [2, 4, 14,
19]. Decompression of the myelon and subsequent ventral
fusion with the implantation of cages are regarded as a safe
and effective procedure in patients suffering from cervical
disc disease [1, 2, 4, 5, 14, 19]. While reports of successful
cage implantation in spondylodiscitis exist for the thoraco-
lumbar spine [6, 7, 13], reports on polyetherketone
(PEEK)-cage implantation in the primary treatment of
cervical spondylodiscitis are missing.

In cervical spondylodiscitis, it depends on the location of
the abscess and, even more importantly, on the involvement
of the disc space if a ventral discectomy has to be
performed [8, 10–12, 17, 18]. Surprisingly with the
widespread use of PEEK-cage implants, no data have been
reported on ventral fusion using a PEEK cage after ventral
discectomy for discitis in only one setting.
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Here, the authors present their series of five cervical
ventral fusions using a PEEK cage after evacuation of the
disc space and drainage of epidural abscess in cervical
spondylodiscitis as a single-stage surgery.

Materials and methods

Study design

For the past 5 years, ventral fusion using a PEEK cage disc
spacer after ventral discectomy has been the established
technique in the authors’ departments. Out of the data base
of more than 300 ventral cervical fusions using a PEEK
cage since March 2003, five patients underwent this
procedure after evacuation of cervical spondylodiscitis and
drainage of spinal epidural abscess in one setting. All cases
were followed prospectively.

Surgical technique for ventral fusion

The standard surgical technique via an anterolateral
approach and right-sided skin incision, which was de-
scribed by Smith and Robinson [16], was applied. The disc
of the pathological level was microsurgically evacuated
with a high-speed drill and bone curettes. After resection of
the disc, the posterior ligament was opened and the epidural
abscess drained. After careful irrigation, PEEK cage
implantation (Cornerstone, Medtronic) was performed.
The PEEK cage is a hollow frame with retentive teeth on
the top and bottom [2] which improve the fixation of the
cage to the bone. The cages were not filled with bone or
other material. Then a radiological control of cage position
followed. In one case, an antibiotic chain was put in the
wound. After insertion of a drain for wound secretion, the
wound was closed primarily.

Results

Five patients underwent ventral discectomy, abscess drain-
age and decompression of the myelon for cervical spondy-
lodiscitis and epidural abscess. In all cases, surgery was
performed in an emergency setting because of significant
neurological symptoms and infectious signs. After decom-
pression, an empty PEEK cage was inserted into the disc
space. The cages consisted of 12 mm width and 14 mm
depth. No antibiotic irrigation was performed. The wound
was closed primarily. All patients were put on intravenous
antibiotic therapy. Microbiology revealed Staphylococcus
aureus in all cases. All patients recovered rapidly and
without complications. After discharge to a rehabilitation
centre, one patient was transferred to another surgical T
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department at 5 weeks after initial surgery. There it was
felt that implantation of a foreign body (PEEK cage) was
inadequate despite persistent improvement of neurological
symptoms and normal infectious parameters. The cage
was explanted and a bone graft inserted. All the other
patients progressed uneventfully, without complications.
Details of the five patients are given in Table 1. Figures 1
and 2 show the radiological course of two exemplary
patients.

Discussion

Ventral fusion of the cervical spine in patients with
cervical disc disease using a PEEK cage is, nowadays, a
very common operative technique. The PEEK cage
provides a solid fusion and an increased cervical
lordosis [4]. The complication rate is very low; and the
functional and neurological outcomes are good [1, 4].
Spinal epidural abscess comprises 0.2–2 cases per 10,000
hospital admissions [12]. Most cases of spinal epidural
abscess occur in patients aged 30–60 years, and the most

common risk factors are diabetes mellitus, trauma,
intravenous drug abuse and alcoholism [12]. Reports on
PEEK cage implantation in active purulent cervical discitis
are missing. The use of anterior implants and non-
allogenic material in the presence of a severe infection
presents a challenge for spine surgery. Various studies
exist which report the surgical results in patients with
pyogenic spinal infections with abscess drainage and
debridement and delayed ventral fusion [7]. In the
literature, most authors described an anterior surgery with
fusion and cage implantation in active infections
concerning the thoracolumbar spine [6, 7, 13]. Korovessis
et al. [6] reported 14 patients with thoracolumbar
spondylitis who were treated with anterior surgery with
the insertion of a titanium mesh cage and a posterior
instrumented fusion performed in one setting. They had
only one anterior wound abscess and hence showed that
the presence of titanium mesh cages had no negative
influence on wound healing. Even the sagittal profile of
the spinal column could be retained. Ruf et al. [13]
investigated 88 cases with active vertebral osteomyelitis,
and 13 cases had a cervical location. All had a ventral

Fig. 1 Case illustration 1: (a)
T2-weighted and
(b) T1-weighted sagittal MR
images demonstrating C5/6
spondylodiscitis and epidural
abscess formation compressing
the cervical myelon.
c T1-weighted axial MR image
with gadolinium showing right
lateral epidural abscess with
myelon compression.
d Postoperative sagittal X-ray
image with PEEK cage in
correct space. e Postoperative
MR image 9 days after surgery
with decompressed myelon,
evacuated disc space, PEEK
cage in correct position and
residual epidural abscess
(T1-weighted sagittal scan with
gadolinium). f Postoperative
MR image 9 months after
surgery. There is no evidence of
epidural abscess, optimal
postoperative result
(T1-weighted sagittal scan with
gadolinium)
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fusion using titanium mesh cages. All patients showed a
solid bony fusion without any recurrence of infection, and
they found a restored sagittal profile. Kuklo et al. [7]
reviewed 21 patients with a pyogenic vertebral osteomy-
elitis, but they had no cervical location. All patients were
treated with titanium mesh cages after debridement in only
one setting; they received a resolution of infection in every
case.

Ventral fusion using a PEEK cage in an active cervical
spinal abscess after drainage and debridement has not been
reported. However, several case reports and studies exist
concerning treatment strategies in cervical spinal epidural
abscesses. Boström et al. [3] found instrumentation with

primary fixation not mandatory, but it should be discussed
on an individual basis. Matsuda et al. [9] reported one case
of an acute cervical epidural abscess where an anterior
spinal decompression surgery was performed; the patient
underwent reconstruction stabilization surgery 3 weeks
after the first operation. To perform more than one
operation seems to be a common treatment option in cases
with cervical epidural abscess. The reason why it is not
usual to do ventral instrumentation using a cage after
abscess drainage and debridement in cervical spinal
epidural abscess under the status of only one general
anaesthesia seems to be obvious. It is not recommended to
put a foreign material into an infected wound. Various
authors favoured against the use of foreign material because
of the glycocalyx formation on the non-allogenic material
which could be the reason for a chronic infection [7].
However, in the present report, all five patients were
treated successfully by emergency decompression, PEEK
cage implantation and postoperative antibiotic treatment
with complications. In all patients, the neurological
symptoms improved; all parameters of infection decreased
to normal. In every patient, a postoperative magnetic
resonance imaging (MRI) showed a well decompressed
myelon and a sufficient position of the PEEK cage with a
restored sagittal profile. The present five patients did not
receive any bone grafting at the authors’ department not
even within the cages. The authors think that the use of
small bone pieces rather increases the risk of an infection
since this material is bradytroph and has a large surface
area. However, no data on this subject are available. Thus,
no conclusions can be drawn. Also, the bony fusion rate
after this treatment strategy cannot be addressed accurate-
ly since all patients only received MR studies at the
follow up appointments. All the authors can say is that
there was a stable osteosynthesis on the MR images of all
patients.

In all, it seems that a ventral fusion using a PEEK cage
after spondylodiscitis and abscess drainage in only one
surgery could represent a valuable treatment option.
Although the conservative treatment of spinal discitis
remains the therapy of first choice as soon as the decision
for surgery mainly based on the neurological status is made,
empty PEEK cage implantation is possible [15]. However,
long-term specific antibiotic therapy appears to be manda-
tory. The report gains even more importance since the
surgical revision by a foreign surgical team of one patient
just because the PEEK cage implantation was considered to
be inadequate treatment for cervical discitis shows that
there is a vivid controversy on the optimal treatment of
cervical discitis cases.

Fig. 2 Case illustration 2: (a) T1-weighted sagittal MR image with
gadolinium demonstrating spondylodiscitis at C6/7, epidural abscess
from C5/6 to Th1/2 level, and retropharyngeal abscess formation. b
T1-weighted gadolinium-enhanced axial MR image showing
epidural abscess with myelon compression at C6/7 level. c, d
Postoperative MR image with decompressed myelon, evacuated disc
space, and implanted PEEK cage at C6/7 and C7/Th1 at 16 months
after surgery (c T2-weighted sagittal image,d T1-weighted sagittal
image)
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Comment

This is a collection of four patients with cervical discitis who
underwent fusion with a PEEK cage at the time of surgical
debridement. Although the sample size is small, and the incidence of
cervical discitis is uncommon but not rare, the paper raises an
important discussion point.

The authors suggest that adding a cage to a single-stage procedure
is safe and does not increase the risk of recurrent infection, which is
known already for infections of the thoracic and lumbar spine. It is
interesting that the authors did not put any bone graft in the cage. It
is not clear whether use of bone graft increases infection rates.

David Choi
London, UK
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