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Case Report
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Background: Spinal cord stimulation (SCS) can be successfully performed using highly de-
veloped implantation techniques. However, anatomical barriers, such as epidural adhesion,
may impede placing the electrode for SCS in an adequate position.

Case: A 60-year-old female who had SCS with an electrode at the T9-10 level removed be-
cause she had a wound infection at the back incision site. After the wound infection was
completely resolved, we tried to re-insert the SCS electrode. However, it was difficult to ad-
vance it up to the T11 level due to epidural adhesion. We performed a combined epidural
adhesiolysis using balloon decompression with an inflatable balloon catheter. After that, the
SCS lead was successfully placed up to the T11 level, and implantation of SCS was per-
formed.

Conclusions: When a patient has epidural adhesion, an epidural adhesiolysis with an inflat-
able balloon catheter may help the insertion of the SCS electrode in the epidural space.
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Neuromodulation approaches targeting the spinal cord,
dorsal root ganglia, and peripheral nerves have been used
in the treatment of chronic pain syndromes with tradition-
ally neuropathic pathologies [1]. However, more recently,
neuromodulation has been used even in mixed patholo-
gies with nociceptive pain, including failed back surgery
syndrome and complex regional pain syndrome (CRPS)
[2,3]. Among these, CRPS is characterized by pain, in com-
bination with sensory, autonomic, trophic and motor ab-
normalities [4]. Patients often develop severe functional

disability, depression, and social isolation as a conse-
quence of CRPS [5]. Although there are many treatment
modalities for CRPS, patient satisfaction remains poor.
Hence, patients with CRPS are often candidates for spinal
cord stimulation (SCS).

The SCS system could be easily implanted due to highly
developed implantation techniques, and the rate of proce-
dure failure is only 2.3% of the total failed SCS rate [6].
There are only few descriptions of anatomical barriers that

prevent the adequate placement of spinal cord stimulation
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[7]. Sometimes, patients suspected of spinal stenosis or an-
atomical anomalies such as epidural adhesion or fibrosis
face difficulties in the correct placement of the SCS elec-
trode, such that it is often requires magnetic resonance im-
aging (MRI) evaluation. There are many possible causes of
epidural adhesion, including surgical trauma, annular tear,
infection, hematoma, or intrathecal contrast material [8].
In addition, previous studies showed that the combined
epidural balloon decompression and adhesiolysis with an
inflatable balloon catheter could expand the epidural
space by mechanical adhesiolysis [9,10] with the rare com-
plications including dura matter puncture (3.3%), subdural
injection (1.8%), vascular injection (1.5%), disc injection
(2.2%), and hypotension during balloon adhesiolysis
(1.5%). Therefore, percutaneous epidural balloon adhesi-
olysis without surgical laminectomy may overcome the dif-
ficulty of SCS electrode implantation caused by epidural
adhesion.

We herein present a case report of a successful re-im-
plantation of an SCS electrode in a female who had epidur-
al adhesion after the removal of a previous SCS electrode.
After using an inflatable balloon catheter for decompres-
sion and adhesiolysis of the epidural space, we could suc-
cessfully reinsert the SCS lead into the target site.

CASE REPORT

We obtained written informed consent from the patient
after surgery to publish this report.

A 60-year-old female presented with chronic pain in the
right ankle and foot. She had right foot ligament tear, which
included anterior talofibular ligament, calcaneoufibular
ligament and posterior talofibular ligament, followed by a
modified Brostrom surgery on the right foot in March 2017.
However, the patient still felt a painful sensation, the nu-
merical rating scale (NRS) was 10 of 10, at the right foot.
She also complained of allodynia, burning and tingling
sensation, leg edema, and change of skin color with a dys-
tonic posture of the right foot. The result of electromyogra-
phy and nerve conduction velocity was no abnormal find-
ings. However, bone scan showed diffusely decreased per-
fusion, blood pool and bone uptake of right foot and quan-
titative sudomotor axon reflex test suggest sympathetic
postganglionic sudomotor dysfunction or sweat gland ab-
normality in right distal leg. Department of orthopedic sur-
gery in our institution gave an opinion that there were no

joint pathology, bony abnormality and nothing to cause
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the pain with orthopedic opinions. Following a clinical as-
sessment, she was diagnosed with CRPS type 1 according to
the International Association for the Study of Pain clinical
diagnostic criteria [11]. Although she was treated with sever-
al medications, physical therapy, lumbar epidural blocks,
and lumbar sympathetic ganglion blocks, her symptoms re-
mained intractable.

In August 2018, she was considered for SCS trial. During
the SCS trial, strict aseptic techniques and prophylactic an-
tibiotics (cefazolin) were used. A guide needle for an elec-
trode was inserted through the right L1-2 paramedian epi-
dural space, and the tip of the electrode was placed at the
T9-10 level. After the induced paresthesia was confirmed
at her painful sites, the lead was fixed. During a test period,
her pain and allodynia decreased from 9 to 0 on NRS. We
implanted a permanent implantable pulse generator (IPG)
in a subcutaneous pocket of her left lower abdomen.

On the fifth postoperative day, the patient had back
wound dehiscence and pus discharge back incision site.
The neurological examination was normal. Computed to-
mography (CT) and thoracic MRI showed no abnormality
except a back skin wound. The culture report of the speci-
men of the back wound discharge revealed extended-spec-
trum p-lactamase (ESBL) producing Escherichia coli. Fol-
lowing a discussion with the Department of Infectious Dis-
ease in our institution, ertapenem was immediately started
and the patient underwent surgical wound exploration un-
der general anesthesia. The wound problem was resolved;
hence, she was discharged on ciprofloxacin and fol-
lowed-up at the out-patient clinic. However, wound dehis-
cence at the back incision site was observed again after 2
months. Although a plastic surgeon performed wound re-
vision with local flap twice, the wound problem did not re-
solve, so we decided to remove the SCS system.

In March 2019, we consulted the Department of Infec-
tious Disease in our institution and found that there was no
evidence of residual infection. The patient was treated
through oral medication, but complained the same symp-
tom as before. Therefore, we decided to re-insert the SCS
electrode. The electrode insertion was planned through the
contralateral T12-L1 epidural space to evade the previous
infection site. However, during the lead insertion, it was
impossible to advance up to the T11 level of the epidural
space. Moreover, the contrast dye did not spread above the
T11 level of the epidural space. Consequently, we conclud-
ed that the epidural adhesion was interrupting the elec-

trode advance. We supposed that epidural adhesiolysis to
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resolve the epidural adhesion would be helpful for the in-
sertion of the SCS. After epidural adhesiolysis with a Racz
catheter, however, the electrode was still not placed up to
the T11 level (Fig. 1). Therefore, we additionally tried to
perform the combined epidural balloon decompression

and adhesiolysis with an inflatable balloon catheter
(Zineu®, JUVENUI, Korea) (Fig. 2A, B). After combined bal-
loon decompression and adhesiolysis, the lead moved well,

Fig. 1. Contrast dye was not spread above the T11-12 epidural
space under fluoroscopic view.

and we successfully implanted the SCS electrode at the T9-
10 level. After the induced paresthesia was confirmed at
her painful sites, the new IPG device was then repositioned
in a subcutaneous pocket, on the left lower abdominal re-
gion (Fig. 3). Tingling sense decreased from 10 to 2 on NRS,
and burning sensation decreased from 10 to 5 on NRS. The
intravenous administration of ertapenem to cover ESBL
producing E. Coli was continued for a 2 week period, fol-
lowing which the blood culture result was negative. There
were no postoperative complications, and the patient was
discharged in a good physical state. The symptom of pa-
tient has been well controlled with the SCS to date.

DISCUSSION

CRPS is a complex biopsychosocial condition which re-
sponds most often to integrated multidisciplinary treat-
ment which includes psychological, medical, and physical
and occupational therapies [12]. A 2013 Cochrane review
reported low quality evidence for the pharmacologic treat-
ment of CRPS with bisphosphonates, calcitonin, and sub-
anesthetic intravenous ketamine, physical and occupation-
al therapy, sympathetic ganglion blockade [13]. After fail-
ure of the above approaches, many clinicians suggested a
trial of SCS. Permanent implantation is usually pursued
following a successful trial, with an emphasis on functional

improvement and normalization of activities of daily living.

In the present case, treatments with several medications,

Fig. 2. Fluoroscopic view showing the position of inflatable balloon catheter in the T11 epidural space. The balloon filled with contrast medium
are shown at T10-11 level. (A) Fluoroscopic anteroposterior view, (B) Fluoroscopic lateral view.
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Fig. 3. Postoperative X-ray (anteroposterior view) of a round type lead

placed at the T9-10 level, connected to a rechargeable implantable
pulse generator. The electrode was placed through the contralateral

L1-2 epidural space to evade the previous infection site.

repeated physical therapy, epidural steroid injections, lum-
bar sympathetic ganglion blocks or other spinal interven-
tional procedures did not yield effective pain control or
functional improvements. However, SCS implantation led
to effective pain relief and improvements in the patient’s
functional status. Therefore, despite the initial removal of
the SCS system due to wound infection, we re-inserted the
SCS lead after resolution of the infection. According to a
multicenter retrospective study, SCS infection rate was
2.45% [14]. Localized incisional pain and wound erythema
were the most common presenting signs. The most com-
mon causative organism was Staphylococcus aureus and
the IPG pocket was the most common site of the SCS-relat-
ed infection [14]. In the present case, only wound infection,
but not epidural space infection was found on CT and MRI
images. Therefore, we determined that patient’s epidural
adhesions due to previous SCS lead placement prevented
the electrode from moving up to the T11 level epidural
space. In this situation, surgical laminectomy and adhesi-
olysis can be considered for the correct placement of the
SCS electrode. Given that these adhesion can be effectively
treated with percutaneous epidural adhesiolysis [15] and
serious complications may be more frequent in surgical

laminectomy (hematoma, 5.20%; renal, 2.80%; pulmonary,
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1.60%; cardiac, 1.0%) [16] than in percutaneous epidural
adhesiolysis (epidural abscess 1.0%; respiratory depres-
sion, 0.5%) [17], we tried the percutaneous epidural adhe-
siolysis on our patient. However, we failed to place the SCS
electrode up to the target site after percutaneous adhesi-
olysis with the RACZ catheter. Inflatable balloon catheters
could be more effective in adhesiolysis than balloon-less
catheters, because inflatable balloon catheters provide me-
chanical adhesiolysis as well as chemical adhesiolysis,
while balloon-less catheters provide chemical adhesiolysis
only [18]. In addition, the inflatable balloon catheter can
more effectively remove or relieve severe degrees of adhe-
sion [19]. Therefore, we decided to perform epidural adhe-
siolysis and decompression using an inflatable balloon
catheter. As shown in Fig. 1, there is an inflatable balloon at
the tip of the catheter to remove adhesions or relieve ste-
nosis. Ballooning with a contrast agent helps in visually
verifying the degree of adhesion or stenosis by the extent of
distortion of the balloon. Conventionally, when SCS inser-
tion using percutaneous technique fails, the only choice is
SCS insertion using a surgical technique. However, this
could increase the rate for complications of SCS [20]. Per-
cutaneous SCS electrode positioning was successfully per-
formed after percutaneous epidural adhesiolysis with the
inflatable balloon catheter avoiding surgical laminectomy
in the present patient.

In conclusion, we report the first case describing the use
of an inflatable balloon catheter for epidural adhesiolysis
in a patient with CRPS via epidural adhesion requiring SCS
electrode implantation. Our case suggests that the inflat-
able balloon catheter should be considered for performing
epidural adhesiolysis when SCS leads fail to be inserted
due to epidural adhesion before determining surgical lam-
inectomy for electrode placement.
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