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Minimally Invasive Percutaneous Endoscopic Discectomy and

Drainage for Infectious Spondylodiscitis

Tsai-Sheng Fu, Lih-Hui Chen, Wen-Jer Chen

The primary goals for treating infectious spondylodiscitis are to make
an accurate diagnosis, isolate the causative organism, and prescribe effective
antibiotic therapy based on the culture data. A positive culture of the
responsible organism is not required for diagnosis, although it is extremely
important for successful treatment and prevention of further morbidity.
Surgical intervention is usually reserved for cases that are unresponsive to
antibiotic therapy and for patients who have developed progressive spinal
deformity or instability, epidural abscesses, or neurological impairment.
However, the incidence of perioperative morbidity is particularly increased
in elderly patients or in those with poor general condition. With improved
endoscopic instruments and techniques, our clinical experiences demonstrate
that spinal infections can be successfully treated by minimally invasive
percutaneous endoscopic debridement. Direct endoscopic observation
and collection of sufficient quantities of samples for microbiological
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examinations from the infected region are usually possible. This article summarizes the diagnostic and
therapeutic values of percutaneous endoscopic discectomy and drainage (PEDD) used to treat patients
with spondylodiscitis. Our clinical evidence-based survey suggests that PEDD can provide adequate
retrieval of specimens and has high diagnostic efficacy, thereby enabling prompt and sensitive antibiotic
therapy to the offending pathogens. We propose that PEDD is an effective alternative for treating infectious
spondylodiscitis and should be considered prior to extensive anterior surgery in selected cases. This
method is particularly suitable for patients with early-stage spinal infection or serious medical conditions.
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nfectious spondylodiscitis is a major infection of the
Inucleus pulposus with secondary involvement of the
cartilaginous endplate and vertebral bone, which can occur
spontaneously in immunocompromised patients due to he-
matogenous spread from other inflammatory foci or follow-
ing diagnostic and therapeutic procedures.'? The incidence
of spinal infections has been increasing in recent years,
which is primarily due to contemporary medical treatment
for serious systematic diseases prolonging life expectancy,
increasing intravenous drug use, the rising incidence of
healthcare-associated infections, and the increased number
of immunocompromised and aging individuals.?!

Infectious spondylodiscitis is basically a medical
disease and as a rule treated conservatively. The standard
conservative treatment includes administration of sensi-
tive antibiotics after proper identification of the causative
organisms and external mechanical support. Surgery is only
reserved for cases that are unresponsive to conservative
therapy. For preventing surgical intervention and periopera-
tive morbidities, early and accurate isolation of the causative
organisms for prescribing an effective antibiotic therapy
based on the culture data becomes very important.

Strategies for detection of causative organisms include
blood and urine cultures and an attempt to obtain tissues
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directly from the infected spinal region by image guidance
needle biopsy. However, the success rate for bacteriological
diagnosis is variable by these methods. Our strategy is to use
a minimally invasive endoscopic technique for direct obser-
vation and collection of sufficient quantities of samples for
microbiological examinations. This article summarizes the
diagnostic and therapeutic values of this alternative method
used to treat patients with infectious spondylodiscitis.

Diagnosis

The clinical symptoms of infectious spondylodiscitis
are non-specific and include back pain with or without
sciatica, fever, and malaise. Diagnosis is based on clinical
symptoms, laboratory studies such as elevated erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP)
values, and roentgenographic and magnetic resonance
image (MRI) findings with confirmation provided by his-
topathologic examination. The initial radiographic sign of
infectious spondylodiscitis is commonly a collapsed inter-
vertebral disc space with or without subtle erosion of the
vertebral endplate. In more aggressive cases, osteolysis can
result in substantial shortening and collapse of the vertebral
bodies, ultimately resulting in instability.'** A positive cul-
ture of the responsible organism is not required for diagnosis,
although it is extremely important for successful treatment.

Conventional treatments

The primary goals for treating of spinal infections are
to make an accurate diagnosis, isolate the causative organ-
isms, and prescribe an effective antibiotic therapy based
on the culture data. Conservative treatment is adequate in
cases involving mild destruction or earlier-stage infection.
Surgical intervention is usually reserved for cases that are
unresponsive to antibiotic therapy and for patients who
have developed progressive spinal deformity or instability,
epidural abscesses, or neurological impairment.*!% The
surgical goals for treating infectious spondylodiscitis in-
clude debridement of necrotic bone and surrounding tissue,
drainage of associated paraspinal abscesses, and correction
of kyphosis with spinal fusion. However, perioperative
morbidities increase with anterior debridement or combined
anterior and posterior surgery, particularly in elderly patients
or in patients with poor general condition.!"!! Thus, early
diagnosis of the infection and prompt initiation of the ap-
propriate antibiotic therapy against the cultured organisms
are crucial to ensure successful treatment of spinal infection
and prevent further morbidities.!'>!¥

Identification of the causative organism

A microbiological diagnosis is essential to enable an
appropriate choice of therapeutic agents. Blood culture is a

Tsai-Sheng Fu, et al. 169
Endoscopic drainage for spondylodiscitis

cost-effective and simple method for identifying the causative
organisms in the presence of pyrexia, as the infection typi-
cally originates from a hematogenous source.” Direct needle
biopsy from the infectious region may be needed to confirm
the diagnosis and to optimize the administration of sensitive
antibiotics. Computed tomography (CT)-guided biopsy is
the most common procedure for bacteriologic diagnosis;
however, needle biopsy for bacteriological diagnosis has been
reported to have a variable success rate in patients with spinal
infections.!>2!1 An inadequate amount of biopsy tissue from
CT-guided biopsy often leads to false-negative cultures and
low diagnostic efficacy in detecting the infectious organisms,
which often leads surgeons to perform more invasive spinal
surgeries.? Furthermore, a high degree of radiation expo-
sure during the procedure is another important concern. 22

Minimally invasive spinal surgery for
spondylodiscitis

In the orthopedic field, treatment of large joint infec-
tions typically includes open arthrotomy, debridement, and
antibiotic therapy.*>?% Gradually, open arthrotomy has been
superseded by minimally invasive percutaneous arthroscopic
debridement.'?"?¥ Similarly, several minimally invasive spinal
techniques had been developed and used to treat infectious
spondylodiscitis.”*" CT-guided percutaneous catheter drain-
age,!"”! percutaneous transpedicular discectomy and drain-
age,3 percutaneous drainage and continuous irrigation,*3¢!
percutaneous suction aspiration and drainage,***"! and auto-
mated percutaneous flexible nucleotome debridement!*%33!
through a unilateral or bilateral posterolateral approach
have been reported as efficient and safe procedures in the
management of early-stage spondylodiscitis. However, these
procedures lack intraoperative virtual images monitoring for
debridement of the lesion site. Furthermore, the innovations
and advances in fiberoptic technology and camera systems
have allowed surgeons to view the intervertebral disc and epi-
dural space directly. With improved endoscopic instruments
and techniques, more extensive debridement and eradication
of the infected tissue can be achieved. As with the treatment
of large joint infections, spinal infections can be successfully
treated by percutaneous endoscopic debridement.

Minimally invasive percutaneous endoscopic
technique for lumbar spondylodiscitis

Percutaneous endoscopic discectomy (PED) was first em-
ployed for treating uncomplicated herniated discs in the early
1980s.78 Recently, numerous minimally invasive percutaneous
endoscopic procedures for lumbar disc herniation have been
developed. The clinical outcomes of these procedures are com-
parable to those of conventional open surgery.**#! The PED
technique has been performed for treating lumbar disc hernia-
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tion at our institution since 2000. The minimal invasiveness
and simplicity of the technique led us to apply percutaneous
endoscopic discectomy and drainage (PEDD) as a modal-
ity for treating earlier-stage infectious spondylodiscitis.'#!
Direct endoscopic observation and collection of sufficient
sample quantities for microbiological examinations from the
infected region are possible with this technique. Eradication
and debridement of the infected and necrotic tissue from a disc
and the epidural space can be achieved under endoscopic moni-
toring. Moreover, postoperative negative-pressure Hemovac
drainage can continuously remove the pathogens and abscesses
within the infected area. A combination of good debridement
and a full course of sensitive antimicrobial therapy resulted
in favorable patient outcomes. This technique, which involves
a minimal percutaneous approach, has also been used in the
treatment of pyogenic spondylodiscitis in patients with seri-
ous comorbidities and in cases of complicated infection with
significant abscess formation or destruction of vertebrae.

PEDD procedures

The PEDD procedures are performed via a posterolateral
percutaneous approach using the Yeung Endoscopic Spinal
System (Richard Wolf GmbH, Knittlingen, Germany) under
local anesthesia and conscious sedation. The patient is posi-
tioned prone on a radiolucent frame suitable for intraoperative
fluoroscopy. The entry point to the target site is determined

under fluoroscopic guidance. Sterile preparation and draping
are performed, local anesthesia is administered, a spinal needle
is inserted directly into the targeted disc, and the abscess is
aspirated for microorganism cultures [Figure 1A]. A guide wire
is introduced into the disc space through the spinal needle and
the spinal needle is subsequently withdrawn. After creating
a small stab-wound incision (approximately 1 cm), a dilator
and a cannulated sleeve are guided over the wire and passed
sequentially into the disc space [Figure 1B]. Fluoroscopic
examination is performed in two orthogonal planes to verify
the correct position of the dilator tip. The tissue dilator is then
removed, and the cutting tool is inserted to harvest a biopsy
specimen first. Discectomy forceps are inserted through the
cannulated sleeve to extract additional tissue from the infected
disc under fluoroscopic monitoring [Figure 1C]. The debrided
tissues typically contain necrotic disc material and parts of
the vertebral endplates of adjacent vertebrae. The specimen
is subjected to aerobic and anaerobic cultures, tuberculosis
culture, polymerase chain reaction, fungal culture, and his-
topathologic examinations. After biopsy and debridement,
irrigation is performed using normal saline and the intradis-
cal lesion is endoscopically examined [Figure 1D]. Finally, a
drainage tube (diameter, 3.2 mm) is inserted into the debrided
disc space [Figure 2A] and connected to a negative-pressure
pump (Hemovac; Zimmer, Dover, OH, USA) [Figure 2B]. All
tubes are left in place until the drainage is stopped or reduced
to less than 10 ml/day for three consecutive days. After the

Figure 1: Percutaneous endoscopic discectomy and drainage (PEDD) procedures. (A) The spinal needle is inserted directly into the targeted
disc and the abscess is aspirated. (B) The dilator and cannulated sleeve are guided into the disc space as the working channel. (C) The forceps
is inserted through the cannulated sleeve to extract tissue from the infected disc under fluoroscopic monitoring. (D) Endoscopic findings of
the destructed intervertebral disc and the extract tissue for bacteriological and histopathologic examinations.

BiomedJ Vol.36 No. 4
July - August 2013



operation, the patients are allowed to walk while wearing a
Taylor’s brace.

Diagnostic and therapeutic value of PEDD
versus CT-guided biopsy

CT-guided needle biopsy is reported to have a variable
success rate for bacteriological diagnosis in patients with
spinal infections.!>?'! Fouquet et al., used a Mazabraud
trocar for biopsy and obtained bacteriological diagnoses

Figure 2: A negative-pressure (Hemovac) drainage tube is inserted
within the infected area for continuous removal of the pathogens and
abscesses. (A) Anteroposterior and lateral fluoroscopic images verify
the correct position of the drainage tube tip within the debrided disc
space. (B) A negative-pressure pump (Hemovac) is connected to the
drainage tube.
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in 9 (36%) of 25 patients.!'®! Rankine et al., analyzed
20 patients undergoing percutaneous spinal biopsies for
spinal infections. The organisms were isolated in 6 of 12 pa-
tients not taking antibiotics, whereas the organisms were
isolated in only 2 of 8 patients taking antibiotics.!'8 Staatz
et al., performed CT-guided percutaneous catheter drainage
and reported 16 (76%) positive cultures in 21 patients.!”!
We enrolled patients who underwent PEDD and
CT-guided biopsy for identifying the offending pathogens
and compared the diagnostic and therapeutic values of these
methods.?"" Twenty patients were treated with PEDD and
the other 32 patients underwent CT-guided biopsies. In the
PEDD group, causative bacteria were identified in 18 (90%)
of 20 biopsy specimens, whereas in the CT-guided biopsy
group, causative bacteria were identified in 15 (47%) of
32 specimens. Five patients (25%) in the PEDD group
underwent anterior fusion surgery with autografting due to
progressive infection or kyphotic instability. Of the 15 pa-
tients with positive culture findings in the CT-guided biopsy
group, 8 (53%) underwent surgical treatment. Of the remain-
ing 17 patients with negative biopsies, 10 (59%) patients
required surgical treatment. No biopsy-related complications
or side effects were observed in either group. In comparison
with CT-guided biopsy, PEDD provided retrieval of greater
number of specimens, yielding higher diagnostic efficacy.
Therefore, the rate of secondary surgical intervention was
reduced after debridement of infected tissues by PEDD,
combined with prompt application of adequate antimicrobial
therapy. The positive-culture rate of PEDD is comparable
with those obtained with open biopsy.”! We propose that

buttock. (A) Preoperative lateral radiograph and magnetic resonance (MR) images showing L5-S1 disc and endplate destruction and a large
presacral abscess connected with the infected disc level. (B) Follow-up lateral radiograph and MR images at postoperative 9 months showing
no presacral abscess and a well-maintained lumbar lordosis.
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with septic shock. (A) Preoperative magnetic resonance (MR) images showing L4-5 disc destruction and epidural abscess formation with nerve
compression. (B) Follow-up MR images at postoperative 2 months showing no epidural abscess. (C, D) Follow-up computed tomography (CT)
scan images and plain radiographs at 1 year after the surgery showing well-defined vertebral endplates and well-maintained lumbar lordosis,
although a slight L4-5 local kyphosis was noted.

PEDD is a superior alternative to CT-guided spinal biopsy
and should be considered first for treating infectious lumbar
spondylodiscitis.

Efficacy of PEDD for lumbar spondylodiscitis

Ito et al., used the same posterolateral endoscopic tech-
nique to treat 15 patients with pyogenic spondylodiscitis in
the thoracic or lumbar spine. They reported that all patients
showed immediate back pain reduction after surgery and the
infections were successfully treated with subsequent paren-
teral antibiotic treatment; the average duration of antibiotic
therapy was 3.7 weeks. They concluded that posterolateral
spinal endoscopic debridement and irrigation resulted in
satisfactory clinical results in patients with comorbidities
and pyogenic spondylodiscitis.™

Similarly, we enrolled 14 patients with infectious spon-
dylodiscitis who were treated by PEDD and appropriate
parenteral antibiotics.*! The causative bacteria were identi-
fied in 12 (85.7%) of 14 biopsy specimens, thus parenteral
antibiotics were administered according to the sensitivity
analyses of pathogens. All patients reported immediate back
pain relief, with the exception of two patients who required
anterior debridement and fusion 1 week and 2 weeks later,
respectively. Two other patients had recurrent infection and
underwent anterior fusion surgery 1 month and 8 months
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later, respectively. The remaining 10 patients recovered un-
eventfully after specific antibiotic therapy. No surgery-related
complications or side effects were observed. We concluded
that PEDD facilitated the retrieval of adequate specimens
and had high diagnostic efficacy, thereby enabling prompt
and appropriate antibiotic therapy targeted to the offending
pathogens. PEDD is a useful minimally invasive procedure
that can be considered as an effective alternative to conven-
tional surgeries for treating uncomplicated spondylodiscitis.

Efficacy of PEDD for complicated infectious
spondylodiscitis

A few reports have described successful utilization of
percutaneous drainage and continuous irrigation with a sa-
line-antibiotic solution in the treatment of pyogenic spondy-
lodiscitis accompanied by iliopsoas abscess or marked bone
destruction.*3" However, this technique lacks endoscopic
monitoring for debridement of the lesion site. Furthermore,
the continuous irrigation confines the patients to their beds
and limits postoperative ambulation and activities.

Two women and four men with poor general health
and complicated pyogenic spondylodiscitis who underwent
PEDD were evaluated at our institution. The causative
bacteria were identified by PEDD in five of six patients.
Five patients reported back pain reduction within 1 week



of surgery and recovered uneventfully after sensitive anti-
biotic therapy; their CRP values returned to normal ranges
within 2-22 weeks. Follow-up MRI studies revealed that
the paraspinal abscesses [Figure 3] or epidural abscesses
were resolved [Figure 4]. No surgery-related complications
were noted during or after the PEDD procedure.*! We
propose that PEDD is an effective alternative to extensive
surgery for complicated infectious spondylodiscitis, par-
ticularly in patients with multiple comorbidities.

Conclusions

With the surgical risks in mind, conservative treatment is
the primary therapy for infectious spondylodiscitis, especially
in elderly patients and in patients with poor general condi-
tion. PED is a minimally invasive procedure and has been
reported to result in satisfactory clinical outcomes for lumbar
intervertebral disc herniation. We successfully extended the
indications of the PED technique in the treatment of spinal
infections. Under local anesthesia, PEDD provides retrieval
of sufficient specimens for bacteriological diagnosis yielding
high positive-culture rates, thereby enabling prompt and sen-
sitive antibiotic therapy targeted to the offending pathogens.
The data described herein revealed that this minimal invasive
technique could be a good alternative to the traditional anterior
open surgery in treating infectious spondylodiscitis. With this
percutaneous endoscopic procedure, there is lower morbidity
and cost than with open traditional treatment. By selection of
proper indications, PEDD could become a routine procedure in
the treatment of infectious spondylodiscitis. Based on analyti-
cal results, we propose that PEDD is an effective alternative
and should be considered prior to extensive anterior surgery
for infectious spondylodiscitis, particularly in patients with
early-stage spinal infections or serious medical conditions.
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