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Abstract

Objectives: The authors evaluated the effectiveness of percutaneous epidural adhesiolysis (PEA) in patients with low back pain due
to contained disc herniation.
Patients and Methods: Twenty patients with low back pain due to contained disc herniation underwent PEA treatment with the
Racz technique. The patients were evaluated for pain score, medication intake, significant pain relief, and complications.
Results: At three days, one month, three months, and six months after PEA compared to pre-PEA evaluations, the pain scores and
medication intake were significantly decreased. Significant pain relief declined from 95% at three days to 75% at six months.
Conclusions: PEA for low back pain due to contained disc herniation is a safe and effective procedure. Therefore, it may be consid-
ered as an option for treatment before invasive operations are performed.
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1. Background

Percutaneous epidural adhesiolysis (PEA) is a mini-
mally invasive procedure developed by Racz and Holubec
in 1989 (1). PEA is also known as Racz neurolysis, percuta-
neous lysis of epidural adhesions, epidural neurolysis, and
epidural decompressive neuroplasty (2). The procedure
has been used effectively for treating chronic back and
neck pain due to scar tissue formation in patients that do
not respond to conservative treatments (3). The Racz tech-
nique’s indications are wide, including post-laminectomy
syndrome, epidural adhesions, vertebral body compres-
sion fractures, disc disruption, radiculopathy, and resis-
tant multilevel degenerative arthritis (4).

2. Objectives

The authors retrospectively evaluated the effectiveness
of PEA in patients with low back pain due solely to con-
tained disc herniation, without significant central lumbar
spinal canal stenosis.

3. Patients andMethods

This retrospective evaluation included 20 patients
with low back pain due to contained disc herniation, who
underwent PEA with the Racz technique between Septem-
ber 2012 and March 2014 at Amir Alam hospital. Informed
consent was obtained from all patients. The diagnostic cri-
teria were lumbar pain and/or radicular pain with sagittal
T1-weighted magnetic resonance imaging (MRI) evidence
of one or more contained lumbar disc herniations. The
inclusion criteria were an age of 18 - 75 years, LBP for >
6 months, lumbar axial or radicular pain, and contained
disc herniation. The exclusion criteria were severe central
lumbar canal stenosis, stenosis due to degenerative lum-
bar scoliosis, prolonged high-dose opioid use, a history of
back surgery, or documented psychological disorders.

The patients were evaluated for pain intensity using a
visual analog scale (VAS), and the duration of pain relief
was assessed at three days, one month, three months, and
six months after the procedure. In this study, pain relief
was categorized as no relief, < 50% relief, and > 50% relief.
The level of significant pain relief was considered as 50%
or more. We also analyzed the patients’ medication intake
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and complications.
Each patient was a control for himself or herself, and

medication use was evaluated in each patient before and
after the procedure. Significant painkiller reduction was
described as more than a 50% decrease in daily medication
intake.

All of the procedures were performed by the same pain
specialist in an operating room under sterile conditions,
using fluoroscopic guidance with a specially designed 15-
gauge RX Coude® needle and a Racz®-catheter (EpiMed In-
ternational Inc., Gloverville, NY, USA). The drugs used in-
cluded contrast (Visipaque®) in variable amounts, hyper-
tonic saline 6 mL (5% sodium chloride solution, Pasteur
Institute, Iran), hyaluronidase (Hyalase® 1,500 IU), 0.25%
bupivacaine (Marcaine spinal, bupivacaine hydrochloride,
AstraZeneca) 8 mL, and triamcinolone (TriamHexal®) 40
mg. The hyaluronidase (1,500 IU) was injected into the fill-
ing defect. Subsequently, a combination of local anesthetic
(bupivacaine 0.25%) and steroid (triamcinolone 40 mg)
was injected into the epidural space through the catheter,
after which hypertonic saline (5% NaCl) neurolysis was per-
formed by pushing the injection.

Patients with additional levels of disc herniation, or
those in whom the target level could not be reached by
the caudal approach because of severe adhesions or large
disc bulges, required a transforaminal epidural approach
with a second catheter insertion for adhesiolysis, to help
the drugs reach the target level, and to free the nerve roots
by opening the neural foramen.

For each level, 2 - 3 mL of bupivacaine 0.25% with tri-
amcinolone 5 mg/mL, 2 mL of hyalase enzyme 150 IU/mL,
and 3 mL of 5% sodium chloride were injected. Finally, the
epidurogram with 10 mL contrast was done to confirm the
opening of the anterior epidural space and neural foram-
ina.

4. Results

Twenty six patients met the inclusion criteria, but six
did not continue the six months of follow-up for various
reasons. The average preprocedural pain level was 8.5 (6
- 10) on the VAS. In eight patients, the transforaminal ap-
proach for catheter insertion was required because of mul-
tilevel disc bulging and inadequate ability to advance the
catheter via the caudal approach.

The average VAS scores were decreased as follows: 3 at
three days, 3.1 at one month, 3.2 at three months, and 3.8 at
six months after the procedure (Figure 1).

Significant pain relief decreased gradually over time,
from 95% at three days to 90% at one month, 85% at three
months, and 75% at six months (Figure 2).
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Figure 1. Mean VAS Score Changes Following PEA
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Figure 2. Percentages of Patients With Significant Pain Relief Changes Following
PEA
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Figure 3. Percentages of Patients With Significantly Reduced Drug Intake Following
PEA
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Significantly reduced drug intake was defined as a 50%
reduction in the daily dose of one of the drugs prescribed
to palliate the pain. Significant drug intake reduction de-
creased gradually over time, from 75% at one month to 70%
at three months and 50% at six months.

There were no major complications related to the PEA
procedure.

In patients with a secondary transforaminal approach
for catheter insertion, it appeared that the therapeutic ef-
fects had a longer duration compared to the classic caudal
approach.

5. Discussion

Epidural adhesiolysis and decompressive neuroplasty
are catheterization procedures used to treat chronic low
back pain by eliminating fibrous tissues from the epidural
space. They decompress the nerve roots by compressing a
contained disc herniation that bulges into the spinal canal
and may be causing tightening. Adhesions are typically
formed due to inflammation and irritation in the epidu-
ral space (5). In this procedure, approximately 30 - 60 mL
of liquid consisting of contrast, hyaluronidase, local anes-
thetic, and steroid plus hypertonic saline is injected into
the epidural space. This volume of liquid delivered with a
forceful pushing injection can produce a pressure effect on
the surrounding structures, such as bulging discs and fi-
brosis, which can loosen the adhesions and open the lum-
bar canal space for the spinal cord and roots. Another no-
table effect is the wash-out of the inflammatory substances
around the nerve roots. These inflammatory substances
and adhesions can aggravate nearby nerve roots, causing
intense pain (2). In 2003, the American Society of Inter-
ventional Pain Physicians published their “evidence-based
practice guidelines for interventional techniques in the
management of chronic spinal pain” (6). These guidelines
recommended that the epidural adhesiolysis procedure be
performed either with a three-day protocol and two inter-
ventions per year, or with a one-day protocol and four inter-
ventions per year. In 2013, it was reported that the evidence
for lumbar percutaneous adhesiolysis is fair in managing
chronic low back and lower extremity pain secondary to
postsurgery syndrome and spinal stenosis (7).

In a case report, investigators reported their experi-
ence using a special balloon-inflatable catheter for per-
cutaneous epidural adhesiolysis and decompression (8).
However, in PEA, we can observe the epidurogram, and
if there is a block, it is possible to use a transforaminal
catheter to relieve pressure and prevent ischemia of the
cord or roots (9).

Another option is the open-back operation for disc her-
niations of the lumbar spine, but this is relatively diffi-

cult, and is invasive enough to aggravate fibrosis and other
problems in the future (10). Therefore, we considered PEA
and decompression neuroplasty to be a less invasive pro-
cedure for contained disc herniations, and we retrospec-
tively studied the results of this procedure. However, we
excluded diseases that required operations, including rup-
tured lateral disc encroachment or spondylolisthesis with
or without instability (11). Relative or functional forami-
nal root entrapment syndrome secondary to epidural fi-
brosis with corresponding nerve root entrapment is fre-
quently evident after an epidurogram, and is signified by
a lack of epidural contrast flow into epidural finger pro-
jections at those levels (12). The lysis procedure effectively
serves as a fluid compression of the disc and adhesions,
and foraminotomy reduces the lumbar canal stenosis and
foraminal stenosis that are caused by epidural fibrosis (13).
Importantly, the pain scores and medication intake contin-
ued to increase for six months after PEA. Furthermore, pain
relief significantly decreased from 95% at three days to 75%
at six months. These results suggest that patients with
contained disc herniations experience a gradual worsen-
ing of symptoms. These patients might require multiple
PEA procedures or other operations, such as discectomy
or laminectomy (14). We did not compare PEA with other
non-invasive treatment modalities, such as transforaminal
nerve root blocks or epiduroscopic procedures (15).

The preliminary results of this study suggested that
PEA and decompressive neuroplasty are safe and effective
procedures for contained disc herniations of the lumbar
spine. Therefore, PEA may be considered as an initial treat-
ment procedure before invasive operations are performed,
as has been reported in other studies (16, 17).
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