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1 | INTRODUCTION

Spinal cord stimulation (SCS) for intractable pain syn-
dromes has become a pillar of modern pain management. It
has proven to provide significant long-term pain reduction
as well as improvement of quality of life." SCS is considered
to be a safe technique with a risk profile mainly consisting
of lead migration, implant infection, cerebral spinal fluid
leak, lead fracture, and discomfort at the site of the internal
pulse generator. However, spinal epidural hematomas have
been reported as well.? Spinal epidural abscess due to spinal
cord stimulator implantation is a very rare occurrence. Only
two cases have been reported in the literature so far.*

We present the case of a spinal epidural abscess after
implantation of spinal cord stimulation leads to present-
ing with gait ataxia. We discuss the pathophysiology and
best clinical management for this very rate entity.

2 | CASE PRESENTATION

A 49-year-old man was treated for chronic back and neck
pain which he was suffering since his adolescence. He had

Spinal cord stimulation (SCS) for intractable pain syndromes has become a pillar
of modern pain management. Common complications include lead migration,
implant infection, cerebral spinal fluid leak, and lead fracture. Spinal epidural
abscess due to spinal cord stimulator implantation is a very rare occurrence with
only two cases reported in the literature so far. We present an illustrative case
and discuss the pathophysiology and best clinical management for this very rate
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previously undergone multimodal conventional medical
management with metamizole, etoricoxib, pregabalin,
oxycodon, and amitriptyline as well as physiotherapy
and psychotherapy. MRI scans showed no signs of ner-
val compression. Therefore, we indicated a trial for spinal
cord stimulation. The patient's medical history did not
reveal any other comorbidities despite chronic pain, in
particular, there were no risk factors regarding a possible
infection (no tobacco use, no hyperglycemia/diabetes, no
malignancy, no malnutrition, no HIV infection, no steroid
use, no remote infection, no active malignancy, no use of
anticoagulants). Physical examination did not show any
skin abnormalities. The day before surgery, patients are
admitted to the hospital and receive the standard proto-
col anesthesia work-up, electrocardiogram (ECG), screen-
ing for MSSA/MRSA, and laboratory test. There were no
pathological findings. Surgery was performed in the op-
erating room of the neurosurgery unit under local anes-
thesia. The patient was positioned prone on the operating
table. For preoperative skin preparation, local hair was
removed with an electrical clipper followed by application
of Octeniderm” (Schiilke & Mayr GmbH, Norderstedst,
Germany. Composition of 100 g solution: octenidine
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dihydrochloride 0.1 g, 1-propanol 30.0 g, 2-propanol
45.0 g) to the entire relevant surgical field. Aseptic draping
of the surgical field followed by an impregnated plastic ad-
hesive drape was applied. The procedure was performed
by an experienced surgeon regarding neuromodulation
procedures with a history of more than 1000 implants
with adequate surgical scrub and surgical attire. Local an-
esthetic solution (xylocaine 2% with adrenaline 1:200 000)
was administered to minimize postoperative pain and
prevent bleeding. A three-centimeter-long incision was
performed lumbar and a single spinal cord stimulation
lead (octrode 90 cm, Abbott) was introduced into the epi-
dural space and advanced further cephalad until reaching
the level of C2 (see Figure 1). A lateral view confirmed
dorsal placement. An intraoperative test stimulation veri-
fied paresthesia overlapped with the patient's experienced
pain. The lead was anchored to the lumbar fascia with an
anchoring device (swift lock, Abbott) and connected to an
extension lead which was externalized circa ten centim-
eters laterally to the initial skin incision. The skin inci-
sion was then irrigated with saline and closed firmly with
subcutaneous and cutaneous sutures. The extension lead
was anchored to the skin with a purse-string stitch and
sterile dressings were applied to all surgical wounds. The
extension lead was then connected to an external pulse
generator. From initial incision to final wound closure,
the whole surgical procedure lasted 27 min and was un-
eventful. We initially trialed with burst stimulation. Over
the course of the next 3 days, the patient experienced pain
relief of 50%. Thereafter, pain reduction diminished again
until the patient experienced no effect. Seven days after
initial implantation, we measured high lead resistances
on all channels (>10 000 Ohm), no tonic stimulation
could be applied. The trial was, therefore, discontinued as
we thought of an early lead breakage and a revision op-
eration was offered. The extension lead was cut on skin
level. All wounds did not show any signs of infection.
However, the patient did not want to continue with the
neuromodulation therapy and an explantation was sched-
uled. Before the scheduled operation and 3 weeks after the
initial implantation of leads, the patient presented in our
emergency department. He had lost balance and fallen on
the ground. Thereafter, he experienced a sudden increase
in neck pain. At no point did the patient show signs of
fever or local signs of infection. Laboratory controls did
not show an increase in infection parameters. An initial
X-Ray of the cervical spine showed no pathology with the
lead still in place. Under analgetic therapy, the pain did
not resolve over the next days. We, therefore, explanted
the lead to perform an MRI scan of the cervical spine. The
operation site did not show any signs of infection. The
postoperatively performed MRI scan showed an epidural
liquid formation absorbing contrast agent, which was con-
sistent with the picture of an epidural abscess (see Figure

FIGURE 1 X-Ray of the cervical spine showing the lead
position

2). We explanted all previously implanted material and
performed a left-sided microsurgical decompression on
level C4/5 and discovered the expected epidural abscess.
Samples were acquired and sent to microbiology for fur-
ther analysis. A small catheter was advanced cranially and
caudally and the abscess was drained under subtile iso-
tonic fluid insufflation. Calculated intravenous antibiotic
therapy was begun after sample acquisition consisting of
flucloxacillin, ceftriaxone, and metronidazole. The micro-
biological analysis identified cutibacterium acnes as cause
of the epidural abscess. According to the antibiogram, the
antibiotic therapy was switched to amoxicillin/clavulinic
acid and administered for a total of 6 weeks. The patient
recovered with no neurological deficit.

3 | DISCUSSION

Implant device-related surgical site infections (SSI) are
defined as such infections occurring within 1 year post-
operatively at the site of an implanted device and are as-
sociated with an increase in morbidity and mortality as



BARA AND THISSEN

FIGURE 2 MRIscan in T1 sequence with gadolinium contrast
agent showing dorsal epidural enhancement consistent with an
epidural abscess

well as expanding healthcare costs. Three major types of
surgical site infections are superficial infections, deep in-
fections with involvement of the lead and/or the internal
pulse generator, and epidural abscess.’

Infection rates of neuromodulation devices seem to be
higher than other implanted devices (such as pacemakers
or joint replacements).® Two systematic reviews have re-
ported infection rates of 3.4%-4.6%.”*

The majority of deep infections occur at the implanta-
tion site of the internal pulse generator (54%), followed by
the implantation site of the lead (17%). The most common
causative agents are Staphylococcus species (48%).°

The Neuromodulation Appropriateness Consensus
Committee has developed recommendations for infection
prevention and management regarding the preoperative
work-up, the surgical procedure itself as well as the postop-
erative care.’

The preoperative work-up consists of acquirement of
the patient's medical history as well as optimizing medical
comorbidities. Tobacco use,'" hyperglycemia, or uncon-
trolled diabetes,'* obesity, active malignancy and currently
undergoing chemotherapy, human immunodeficiency
virus infection with high viral load (30 000 copies per ml
or more),'® untreated remote infections,'* preoperative ste-
roid use,'® S. aureus carriers, anticoagulant use,® opioid
use,'” malnutrition, immunosuppressant intake'® as well
as radiation therapy®® have been identified as risk factors.
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Therefore, optimization of diabetic management, smoking
cessation, limiting steroid, treatment of potential infection
sources, optimization of nutritional status, optimization
of HI viral load, as well as consultation with oncology re-
garding risk stratification are advised. As the presence of
hematoma constitutes a risk for wound dehiscence and
provides a bacterial growth medium, an appropriate man-
agement of the anticoagulation therapy should be con-
sidered. The physical examination should be undertaken
carefully to rule out local skin infections or skin abnor-
malities. Measurement of vital signs and laboratory eval-
uation may provide further hints for systemic infections
(increased temperature, heart rate, and blood pressure,
increased white blood cell count, erythrocyte sedimenta-
tion rate, and level of C-reactive protein). Staphylococcus
aureus colonized patients should be decolonized.’

Prior to surgery, local hair should be removed with
electrical clippers, preoperative weight-based dosed an-
tibiotics should be administered. Skin preparation with
chlorhexidine-based products combined with isopropyl
alcohol is recommended. If adhesive drapes are used, they
should be iodophor-impregnated drapes. Physicians should
perform a preoperative surgical scrub for a minimum of
2-5 min and maximal sterile barrier precautions includ-
ing double gloving are recommended. The operating staff
should minimize traffic flow through the operating room.
Further, usage of sterile C-arm drapes, minimization of
contact with overhead lights, and the C-arm drape are rec-
ommended. As surgical training may limit infections, all
procedures should be performed by implanters who were
trained under supervision with a minimum of ten cases
as the primary implanter. The surgical technique should
include an appropriate intraoperative tissue management
and limit surgical tissue trauma. Before wound closure, an
irrigation with saline through a bulb syringe should be per-
formed. Wound closure should be performed appropriate.’

For postoperative wound care, sterile occlusive dress-
ings for 24-48 h are recommended. While preoperative
administration of antibiotics has shown to be beneficial,
prolonged postoperative antibiotics have not shown to
improve outcomes and are, therefore, not recommended.
However, in case of high-risk patients, this should be con-
sidered. Upon discharge, patients should be appropriately
educated on signs and symptoms of infection. In case of
occurrence of an infection, an infectious disease special-
ist should be consulted to refine the treatment, in case of
suspicion of deep wound infections including epidural
involvement MR imagining of the neuroaxis is recom-
mended. A re-implantation should be considered after
finalized treatment of the infection.’

This case report demonstrates that a large cervical ab-
scess may occur due to spinal cord stimulation lead im-
plantation and may be treated by appropriate and early
surgery. Further, sudden increase in lead resistance might
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be an early sign of abscess formation around the lead. In
this case, apart from gait ataxia (as a new neurological
symptom), no other clinical signs of infection could be
found. The operation was performed under strict aseptic
condition with standard peri-procedural antibiotics fol-
lowing all NACC recommendations. Postoperative care
consisted of proper wound care and dressings. This young
patient did not have a history of infections, had no pre-
disposing comorbidities (no tobacco use, no hyperglyce-
mia/diabetes, no malignancy, no malnutrition, no HIV
infection, no steroid use, no remote infection, no active
malignancy, no use of anticoagulants) and did not show
any pathological findings during the initial preoperative
work-up.

Spinal epidural abscess is a very rare incident defined
as a severe, generally pyogenic infection of the epidural
space. This condition is associated with a poor outcome
requiring imminent neurosurgical intervention to avoid
permanent neurologic deficits. The gold standard of di-
agnosis is magnetic resonance imaging with contrast
agent. Although some cases have been reported to be
fungal, most cases are bacterial and attributed to hema-
togenic spread, one third occurs via continuous spread
such as osteomyelitis, discitis, or paraspinal abscess. The
most common etiological agent is staphylococcus au-
reus. Coagulase-negative staphylococcus occurs much
rarer. Gram-negative bacteria may occur in drug abusers
or immune-deprived patients. In general, risk factors
are older age, diabetes mellitus, immune system disor-
ders, prior hospitalization, malnutrition, obesity, and
smoking. An epidural abscess is hard to diagnose due to
its wide range of symptoms. Axial pain and fever are the
most common; however, a wide range of neurological
symptoms such as hypesthesia, motor deficit, ataxia, or
in the worst case, paraplegia may occur.’’ The underly-
ing pathophysiology includes mechanical compression
of the spinal cord by the expanding abscess, spinal ves-
sel thrombosis, and impaired spinal cord perfusion.* We
presume that the loss of clinical effect of burst stimula-
tion, the inability to perform tonic stimulation, as well
as the impedance change have been due to the expand-
ing abscess. The gold standard for management of spinal
epidural abscess presenting with neurological deficit is
considered to be surgical decompression. Various stud-
ies have shown surgical management to be superior to
conservative management and to be associated with im-
provement in neurological status. Surgical management
depends of localization of the abscess (cervical, thoracic,
lumbar, anterior, posterior) as well as the involvement
of disks and vertebral bodies and may include posterior
decompression via laminotomy or (hemi)-laminectomy,
fusion as well as corporectomy.****

Regarding the mechanism of infection, it is most likely
that infection occurred during the time of the implant given
the swift dynamic of the infection although a hematoge-
nous spread from an unrelated (yet in this case clinically
undiagnosed unrelated infection) may be another seeding
pathway that can result in device infection. As cutibacte-
rium acnes is considered a cutaneous bacterium, an intra-
or peri-operative mechanism of infection becomes more
likely. Possible mechanism of introduction of the bacterium
may be contact with the lead by the implanter (despite dou-
ble gloving which should reduce the number of inner glove
perforations), contact with the lead by the patient's skin
(despite impregnated plastic adhesive drape), or continu-
ous growth of patients skin flora at the incision site as well
as the extension site (despite adequate skin closure). Given
the sole finding of a cervical epidural abscess without any
local signs of infection on skin level, the introduction of the
bacterium via the tip of the lead becomes most likely. The
development of the deep infection may have been further
supported by an epidural vein hemorrhage which serves as
a growing medium for introduced bacteria. However, this
may be unlikely as the patient did not take any anticoagu-
lants and an epidural hemorrhage would have made neuro-
logical symptoms straight after implantation.

Given all these findings, we want to underline the
value of double gloving and usage of impregnated plastic
adhesive drapes. Further, all implanted material should be
touched as little as possible.

4 | CONCLUSION

This case report serves as a reminder that even a presum-
ably simple implantation of a cylindrical lead for spinal
cord stimulation under strict aseptic conditions can cause
severe adverse effects. It should alert us that there is no
such thing as a simple operation. Spinal epidural abscess
can have an incidious clinical presentation with severe
neurological deficit. Standard treatment includes surgical
drainage of abscess followed by antibiotic treatment.
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