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Pyogenic Spondylodiscitis after Percutaneous
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We reviewed 9 cases of pyogenic spondylodiscitis following percutaneous endoscopic fumbar discectomy (PELD). Microbiologic cultures revealed
6 causative organisms. Five patients were managed conservatively and four were treated surgically. The mean follow-up period was 20.6 months
and the average length of hospitalization was 24 days. Radiological evidence of spinal fusion was noted and infection was resolved in all

patients. Although PELD is a safe and effective procedure, the possibility of pyogenic spondylodiscitis should always be considered.
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INTRODUCTION

Pyogenic spondylodiscitis is an extremely rare but poten-
tially devastating complication that leads to significant neu-
rological deterioration™?. It is also one of the most disabl-
ing causes of failed back surgery syndrome”. These days,
percutaneous endoscopic lumbar discectomy (PELD) is com-
monly performed as a safe and effective alternative for open
lumbar microdiscectomy (OLM) for soft lumbar disc
herniation*'**. It is also known as a reliable procedure
with a relatively low infectious complication rate due to mi-
nimal damage to normal tissue, less bleeding, continuous
irrigation with saline solutions mixed with an antibiotic,
and a short operation time'?. However, most previous stu-
dies have focused on spondylodiscitis after OLM (OLM-
SD), and few authors have expressed their concerns about
spondylodiscitis following PELD (PELD-SD). In this
report, we describe 9 cases of PELD-SD and present
distinctive clinical and radiological features.
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CASE REPORT

Patient demographics

Among the 7,184 patients who underwent PELD in our
hospital between March 2003 and June 2007, 9 patents treat-
ed for SD were retrospectively reviewed. The mean age for
the 9 patients at the initial operation was 39.7 years (range :
21-61 years). The study included 7 males and 2 females. All
patients had suffered from lower back pain with unilateral leg
pain for several years and lumbar disc herniation was diag-
nosed using magnetic resonance imaging (MRI) before PELD.
Herniated levels were 14-5 in seven cases and L5-S1 in two
cases (Table 1). Chronic underlying disease was presented in
two patients; hypertension and hypothyroidism, respectively.

Surgical Technique

PELD was performed under local anesthesia. The patient
was placed in the prone position on a radiolucent table in a
sterile operating room. The skin entry point was usually 10
to 14 cm from the midline, which had already been measured
by evaluating preoperative computed tomography (CT) scan
or MRI. After the operation site and the area surrounding it
were washed with soap and water, the skin was prepared with
an antiseptic solution. As a method of optimal needle place-
ment previously described by Yeung and Tsouw?*, an 18-
gauge spinal needle was inserted into the posterior one-third
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Table 1. Patients’ demographic data and clinical outcomes

1 55 M 1415 10 SD, PA No growth CTG-BD ~Excellent
2 33 F L5-S1 7 SD Pseudomonas PELD-BD, ALIF+PFF Good
3 61 M L4-L5 9 SD, EA Acinetobacter PELD-BD, ALIF+PFF Excellent
4 40 M L5-S1 7 SD No culture Conservative Good
5 35 F L4-L5 4 SD, PA E. coli OS-BD, ALIF+PFF Excellent
6 37 M L4-L5 4 SD, EA CNS CTG-BD, ALIF+PFF Good
7 29 M L4-L5 6 SD, PA Enterobacter CTG-BD, OS-BD Good
8 21 M L4-15 3 SD No culture Conservative Good
9 47 M L4-15 5 SD Pseudomonas PELD-BD Excellent

SD : spondylodiscitis, PA : paravertebral abscess, EA : epidural abscess, CNS : coagulase-negative staphylococcus, CTG-BD : CT-guided aspiration biopsy with drainage, PELD-
BD : percutaneous endoscopic lumbar discectomy with biopsy and debridement, 0S-BD : open surgical biopsy with drainage, ALIF+PFF : anterior lumbar interbody fusion with

posterior facet screw fixation

of the disc by means of Kambin’s triangle under the guidance
of C-arm fluoroscope. An intraoperative discography was
performed with a mixture of contrast media and indigo
carmine to stain selectively the degenerated herniated disc
materials blue. After withdrawal of the needle, a 7-mm-long
stab incision was made at the entry point of the guidewire.
After the guidewire was withdrawn, a blunt-tapered obtu-
rator through the serial dilators, followed by a working can-
nula, and the endoscope were introduced in order. The
annulus was windowed, and then the herniated disc material
was removed using endoscopic forceps, a side-firing laser, and
a radiofrequency probe. During the procedure, 2 normal saline
solution mixed with antibiotics was used for continuous irri-
gation. Finally, the endoscope was withdrawn and a one-
point skin suture was made with a sterile dressing. In our
cases, the mean operation time was 54 minutes (range : 35-95
minutes) and intraoperative blood loss was not measured.
Prophylactic antibiotics using 1 gram of Cefazolin were admi-
nistered 30 minutes before the procedures and every 8 hours
for the first 24 hours in all patients.

Results

Clinical presentation

All patients had severe lower back pain and unilateral but-
tock pain of varying severity. Four patients had fever (body
temperature > 38.0°C). No patients had neurological deficits.
The mean duration between the index operation and the
onset of pain was 6 days (range : 3-10 days). The average
length of hospitalization was 24 days (range : 14-53 days)
and the mean follow-up period was 20.6 months (range : 4-
51 months). '

Microbiologic findings
A causative organism was identified in 6 of 7 cases; 3 by
PELD biopsy, 2 by CT-guided aspiration biopsy, and 1'by

open surgical biopsy. However, blood cultures did not reveal
any offending bacteria in the four patients with fever. A nega-
tive culture was found by PELD in one patient and no culture
was conducted for two patients due to the refusal of biopsy.

Radiological findings

MRI findings revealed a preserved disc space without end-
plate erosions in seven cases or mild endplate erosions in two
cases in the early phase of infection and loss of affected disc
height in 7 patients at the last follow-up. The diagnosis of SD
was confirmed in 6 patients by MRI and in 3 by CT scans.
Both MRI and CT scans accurately identified paravertebral
abscesses in 3 patients. Epidural abscess was found by using
post-contrast enhanced MRI in 2 patients.

Treatment modalities

All patients had initially started a short-term broad-spect-
rum antibiotic therapy. The regimen was adjusted after iden-
tification of the causative organisms based on a microbial
susceptibility test. An empiric regimen was administrated in
the negative culture case. Mean duration of intravenous anti-
biotic therapy was 6.4 weeks (range : 2-10 weeks) and mean
duration of antibiotic therapy was 12.8 weeks (range : 7-28
weeks). The indications for interventional biopsies were
immediate drainage of paravertebral abscesses in 4 patients
and increasing lower back pain despite appropriate intrave-
nous antibiotic therapy in 3 patients. The procedures were
composed of a CT-guided aspiration biopsy with drainage in
3 cases, a PELD biopsy with debridement in 3 cases, and an
open surgical biopsy with abscess drainage in 1 case.

However, 4 patients who had persistent infection and failed
to respond to antibiotic therapy underwent additional anter-
ior lumbar interbody fusion (ALIF) using iliac bone graft
with posterior facet screw fixation. The mean duration be-
tween the onset of symptoms and interventional biopsy in 7
patients was 6 days (range : 3-10 days), and combined fusion
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surgery was performed at a mean of 10.8 weeks (range : 3-17
weeks) after biopsy.

Clinical outcomes

Radiological evidence of fusion was noted and the infection
has been resolved in all patients at the last follow-up. Four
patients who underwent fusion surgery experienced immediate
relief of back pain. One patient who underwent an open sur-
gical biopsy with abscess drainage had gradually decreasing
lower back pain during the first 3 months after surgery and
became pain-free at 6 months follow-up. The mean VAS
score for back and leg pain between the onset of infection
and the last follow-up decreased from 6.89 to 5.67 (p = 0.36)
and from 7.11 to 3.44 (p = 0.004), respectively. The mean
ODI score improved from 63.5% to 33.1% (p = 0.009).
None had a recurrence of SD nor required a supplemental
spinal surgery thereafter. At the last follow-up, 7 patients had
no pain and 2 patients reported substantial improvement of
the previous symptoms six months later after fusion surgery.

DISCUSSION

The incidence of pyogenic SD has recently increased due
to a steep rise in minimally invasive percutaneous proced-
ures™”, Particularly, PELD has been growing its popularity as
a safe and effective procedure because of its advantages includ-

Fig. 1. A 35-year-old female patient {patient 5) presented with a one-year
history of severe lower back pain and right leg pain. Preoperative axial T1-
weighted magnetic resonance imaging (MRI) and computed tomography
{CT) scan show an exiruded disc hemiation on the right side at the L4-5 level
{A). Note the posterior extension of the ascending colon on the MRI and CT
scan (arrow). T2-weighted MRI 9 days after PELD shows a large right psoas
abscess (anow) and secondary spondylodiscitis (SD) at the L4-5 level (B).
E. coliwas cultured from the psoas abscess.

ing less tissue trauma, diminished postoperative pain, short-
ened hospital stays, and early return to work*'*"”. Therefore,
the infectious complications of PELD and its incidence have
been seldom reported in previous literature because the inci-
dence itself was very rare. Until now, most previous studies
have focused on OLM-SD and the incidence has varied
from 1% to 5%, depending on the authors'>'”.

The pathogenesis of PELD-SD in our cases still remains
unclear. Thus, several feasible hypotheses are suggested
through our experience and previous studies™'**?.

First of all, the inadvertent direct puncture of the colon using
a spinal needle or guidewire is a probable cause of infection
(Patient 5, 7). A far lateral entry point from the midline and
a needle insertion angle that is too steep may increase the risk
of bowel injury (Fig. 1, 2). An inappropriate advancement of
the guidewire further than the anterior margin of the disc is
also closely related to the occurrence of infection. To avoid
such complications, a precise preoperative evaluation of the
subject level for optimal trajectory through an axial CT scan
or MRI must be achieved. For a proper route aiming at the
extruded fragment, the spinal needle should touch the superior
facet of the affected level and then slide down the facet.
Frequent fluoroscopic verification of the correct position of
the spinal needle and instruments is also indispensable’. If
bowel penetration by the spinal needle is suspected, imme-
diate withdrawal of the contaminated needle followed by a

Fig. 2. T2-weighted MRI (A) and plain radiographs (B) 4 years after anterior
lumbar interbody fusion (ALIF) with percutaneous facet screw fixation (PFF)
demonstrate complete resolution of the infection and subsequent solid fusion
of the L4-5 segment.
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Fig. 3. A 37-year-old male patient (patient 6) had a 2-week history of severe
right buttock and leg pain. T1-and T2-weighted MRI 7 days after PELD
revealing a fesion with low signal intensity and mild endplate erosions at the
L4-5 level (A). Gadolinium-enhanced MRI 2 months after CT-guided
aspiration biopsy showing a large epidural abscess {arrow) and more
aggravated vertebral body destruction with spondylodiscitis (B). Coagulase
negative Staphylococcus was identified from the infected disc.

profuse saline irrigation mixed with an antibiotic should be
performed to avoid the chance of subsequent infection from
spreading. Then, intravenous antibiotic treatment for pre-
sumed gram-negative infections should be started at once.

Secondly; jatrogenic introduction of the causative organism
into the disc space by a contaminated spinal needle may occur
during the initial skin puncture (Patient 3, 6) (Fig. 3, 4)7'®. In
order to prevent from being pulled with skin tissue or a piece
of surgical drape, initial enough skin incision using knife for
the passage of the spinal needle and instruments should be
carried out. :

Thirdly, the surgical glove perforation often happeéns uncons-
ciously because the glove is sometimes wedged either be-
tween the obturator and working cannula, or between the
working cannula and the connector of the irrigation fluid
inflow channel during the procedure. Accurate manipulation
of instruments and double gloving of all members of the sur-
gical team could help reduce the chance of infection.

Fourthly, infection transfer by endoscopic instruments due
to their frequent in-and-out movements through the working
channel combined with a long operation time is plausible,
Thus, careful surgical techniques including a dean operative
field, meticulous hemostasis, and minimal tissue necrosis are
crucial.

15

Fig. 4. T2-weighted MRI (A} and plain radiographs (B} 2 years after ALIF
with PFF demonstrating the restoration of disc height and solid fusion of the
L4-5 segment.

Other possible factors for the sporadic occurrence of infec-
tion include exposure of surgical draping, blowing dust parti-
dles in the operating room due to frequent turnings of the C-
arm fluoroscope, presence of many observers near the surgeon,
or improperly disinfected small diameter serial dilators. In the
case of an inflammatory skin lesion around the operation
field, a double surgical draping technique, which consists of
the surgical draping of the operation site after a small cover-
ing of the affected skin lesion, can be effective to protect the
puncture wound from a potential infectious source’ "%,

Although the optimal treatment modalities for postoper-
ative SD are still a matter of debate, the general principle is
conservative treatment with antibiotics, which can also be
applied to cases of PELD-SD. The routine schedule for effi-
cient medical treatment consists of consistent administration of
organism-specific intravenous antibiotics for 6 weeks, fol-
lowed by an additional 6 weeks of oral antibiotics, depending
on the dlinical and laboratory findings™. In the case of a nega-
tive culture, an empiric regimen for presumed gram-positive
infections should be prescribed because the most common
pathogen is Staphylococcus™. Sequential follow-up of the
ESR and CRP values is mandatory to evaluate the effectiveness
of the andbiotic treatment. Discontinuance of the antibiotic
treatment can be considered after verification of normal CRP
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values, more than twice, at regular intervals of several days.

However, surgical treatment is usually necessary with the
following : 1) the presence of a neurological deficit; 2) in-
creased paravertebral or epidural abscess formation; 3) signi-
ficant disc space narrowing with adjacent vertebral body
destruction; 4) spinal instability with developing kyphosis;
and 5) failure to respond to conservative therapy™'?. With
the development of surgical techniques, the mainstay of sur-
gical treatment for advanced SD is ALIF using autologous
bone graft followed by posterior screw fixation, although
several surgical modalities have been described for the treat-
ment of spinal infections*'®. This combined anterior and
posterior approach offer some advantages as follows; direct
access to the infected vertebral bodies and intervertebral disc,
radical debridement of the infected tissues, avoidance of ex-
tensive injury to back muscle and posterior ligament struc-
ture, low possibility of a neural injury during the surgery, and
a high fusion rate'®'#2",

Recently, Ha et al.'” performed a retrospective study of 24
patients to determine the efficacy of anterior radical debride-
ment and fusion with posterior instrumentation in a single-
stage procedure for patients in whom medical management
of pyogenic discitis and vertebral osteomyelitis had failed. In
their study; solid bone fusion was achieved in 23 (95.8%) pati-
ents and all patients experienced significant postoperative
reduction in pain, and those with neurological deficits im-
proved. In our cases, four patients underwent this combined
approach and obtained satisfactory clinical results regarding
pain, mobility, and spontaneous fusion of the involved disc
space at the last follow-up.

Our experience of acute PELD-SD indicates that medical
treatment alone may not produce satisfactory clinical results
due to the long disabling period of the condition; surgjcal
treatment in selected cases on an individual basis may be
necessary for rapid pain relief, earlier mobilization, a shorter
hospital stay, and early return to work. ‘

CONCLUSION

Although PELD is undoubtedly a safe and effective proce-
dure, the possibility of postoperative SD should always be
considered because of its potential for devastating morbidity
and subsequent great economic loss. Careful observation in
all postoperative patients, prompt diagnosis, and an appro-
priate step-by-step management strategy are essential to avoid
this complication.
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