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Abstract
I n t r o d u c t i o n : Percutaneous epidural adhesiolysis (epidural decompressive
neuroplasty, percutaneous epidural neuroplasty) is treatment method for drug-resistant back pain, including post-surgery syndrome, sciatica or spinal canal
stenosis.
A i m : To describe the method and outcomes of epidural adhesiolysis.
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M a t e r i a l a n d m e t h o d s : The review of the literature on the topic of epidural
adhesiolysis.
R e s u l t s a n d d i s c u s s i o n : This procedure is usually performed in the lumbo-sacral part of the spine, although it can be also done in the cervical or thoracic
parts as well. Its purpose is to administer anesthetic drugs, steroids, saline solution
or hyaluronidase into the epidural space via one of the three approaches: caudal,
interlaminar and transforaminal. The efficacy of epidural adhesiolysis was proven
in numerous randomized controlled trials.
C o n c l u s i o n s : The efficacy of epidural adhesiolysis was proven in numerous
randomized controlled trials. When performed by an experienced physician, epidural adhesiolysis is a safe and effective method with infrequent adverse events.
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1. Introduction
Treatment of low back pain (LBP) is a clinical challenge.
The incidence of LBP increases as the population ages.
Chronic pain is a cause of suffering, disability and significant costs (both financial and social).1–3 Intervertebral disc
herniation, spinal canal stenosis and spondylolisthesis are
the most common indications for spine surgery. However
there are many more causes of chronic back pain e.g. lumbo-sacral pathologies, ‘black disk,’ degenerative diseases of
the joints or ligaments, pseudoarthrosis, neuropathic pain,
post-traumatic and post-operative epidural scars. It is noteworthy that despite the available diagnostic techniques, a
significant group of patients experience lumbar pain of unknown origin. Epidural scars are gaining increasing attention as they are a potentially treatable cause of spinal pain.4
Percutaneous epidural adhesiolysis (epidural decompressive neuroplasty, percutaneous epidural neuroplasty, epidural neurolysis, Racz neurolysis) is a minimally invasive
method to remove epidural adhesions that directly (or indirectly) lead to compression, edema, inflammation or reduced
perfusion of nerve roots.2,4 There are two therapeutic goals
of the epidural adhesiolysis: to provide analgesia and to prevent adhesion recurrence. This procedure is performed using a dedicated catheter (and thin, blunt-ended wire inside
of it) or a balloon (similar to angioplasty balloon catheter)
to mechanically separate adhesions and to administer drugs
(e.g. anesthetics, steroids, saline solution or hyaluronidase)
into the epidural space near the affected nerve root.5–8
Technique of the epidural adhesiolysis was introduced into
clinical practice by Gabor Racz in 1989. It comprised of 3-day
protocol that involved simultaneous epidurography, adhesiolysis and epidural injection of bupivacaine, triamcinolone, hyaluronidase and 10% saline solution via the Racz catheter (all on
day 1) (Figure 1) and repeated doses of bupivacaine and 10%
saline on days 2 and 3.9,10 According to Racz, the mechanical
manipulation using the cannula and the slow administration
of the saline solution releases the dura from adhesions. Racz et
al. claim that the procedure was the first method to combine
so many actions: diagnostics, mechanical and chemical adhesiolysis and local action of the administered drugs.10
Manchikanti et al. modified the Racz procedure by
shortening it one day and substituting drugs (lidocaine
instead of bupivacaine, methylprednisolone instead of triamcinolone).11 Several researchers report that this modified technique is equally effective, though cheaper and safer

Figure 1. Different types of Racz catheter.12

than the original Racz protocol.8,13,14 In the 1990’s adhesiolysis evolved further, with the development of endoscopic
techniques allowing for more precise visualization of the
epidural space and its contents.15,16 In recent times, methods of epidural neurolysis were developed. Raffaeli et al.
described neuroplasty using a Fogarty balloon to remove
fibrosis. Those methods were furtherly improved as commercial products were introduced to the market.17–19

2. Aim
Aim of the paper was to describe the procedure based on the
data found in the literature and authors’ own experience.
Another objective was to review the literature on epidural adhesiolysis to compare the efficacy of the method and
standard minimally invasive procedures in spinal disorders.

3. Material and methods
Databases and indexes such as: Medline, PubMed Central,
Google Scholar and Scopus were used during the literature
review. Search was conducted with phrases: ‘percutaneous
epidural adhesiolysis,’ ‘epidural decompressive neuroplasty,’ ‘percutaneous epidural neuroplasty,’ ‘epidural neurolysis,’ ‘Racz neurolysis’ to identify papers. Duplicates were
deleted from the database. Papers were reviewed by two independent reviewers, relevant publications were included.
After the first review there were 53 papers included. After
the second analysis 14 papers were rejected due to lack of
relevant data or data duplication. In total, 39 publications
were included in this review.

4. RESULTS and discussion
4. 1. Proced ure
Epidural adhesiolysis is usually performed in the lumbo-sacral part of the spine, although it can also be done in cervical
or thoracic spine. This procedure is typically performed in
the operating room and in some centers patients are sedated
and local anesthetic is administered into skin near the puncture site.9,20
The first step of this procedure is to reach the epidural
space via one of the three approaches (caudal, interlaminar
and transforaminal) (Figure 2).13 In order to better assess the
approach to the epidural space and to avoid adverse events,
one can use. The assist of fluoroscopic imaging for guidance
should be implemented in order to confirm positioning
of the catheter in the epidural space and to avoid adverse
events.20
Caudal approach involves using the sacral hiatus as the
access to the epidural space. The sacral hiatus is easy to find
thanks to the characteristic anatomy of the sacrum, including the sacral horns. Imaging is possible but not required
when using this approach. After crossing the sacrococcygeal
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ligament, the needle is introduced into the sacral canal and
enters the epidural space. Using the interlaminar approach,
the needle is introduced via the interspinous ligament of the
spine, between the spinous processes, so that the needle is
between the ligamentum flavum and the dura. When using
this approach, imaging also is not required. In order to assess the location of the needle, one can use the so-called ‘loss
of resistance method’ or the ‘hanging droplet method.’21–23
Transforaminal approach involves introducing the needle
into the epidural space at the level of the affected nerve root
via posterolateral approach through Kambin’s triangle aiming
at the intervertebral foramen (the use of intraoperative fluoroscopy is required for safety).24 After reaching the epidural space,
contrast is injected and the enhancement around the nerve
root should be visualized. Then a mechanical removal of adhesions and fibrotic tissues is performed with a catheter or inflatable balloon followed by chemical adhesiolysis.
The method described in 2001 by Manchikanti et al. involved mechanical adhesiolysis using the Racz catheter and
injection of 5 mL of 1% lidocaine and 6 mg of betamethasone,
a 10–15 minute break and two doses (3 mL) of 10% saline
solution.25 Other modifications of the Racz method were subsequently published. In 2006 Veihelmann et al. administered
9 mL of ropivacaine (2 mg) and 1 mL of triamcinolone (40
mg) in slow bolus (>5 minutes), a 30 minute break and 10
mL of 10% NaCl in a 30-minute infusion.26 In 2018 Akbas et
al. compared the effectiveness of adhesiolysis depending on
the approach (caudal, S1 foraminal, and L5–S1 transforaminal), they administered 1500 IU of hyaluronidase and 80 mg
of methylprednisolone mixed with 10 mL of 10% NaCl. The
effectiveness was the same regardless of the approach used.27
When it comes to the choice of steroids, Racz et al. recommended using triamcinolone.10 However, other authors
reported using dexamethasone or methylprednisolone due to
longer duration of action and less tissue irritation.11,20 Betamethasone is also considered less irritating to the tissues and
the literature emphasizes its good anti-inflammatory effect,
fast onset of action and the fact that it dissolves in solutions.
The local anesthetics of choice are bupivacaine, ropivacaine
and lidocaine. The chemical adhesiolysis is performed using
hyaluronidase and saline solution (either 0.9% or 10%). According to some authors, the hypertonic 10% saline solution
has local anesthetic activity and reduces cellular edema.13 A
recent study by Choi et al. demonstrated that after a 6-month
follow-up the hypertonic 5% saline solution is just as effective
as 10% saline solution and suggesting that this is an alternative in epidural adhesiolysis of the lumbar spine.28
Balloon neuroplasty can be performed via either of three
described approaches. After insertion at the desired level or
foramen the balloon filled with a contrast agent is inflated.
Generated pressure causes mechanical removal of adhesions
around the dura. Free flow of the contrast agent in the epidural space confirms that adhesions were successfully removed. After mechanical adhesiolysis local anesthetics and/
or steroids are injected.17–19
Endoscopic epiduroscopy is a method approved for the
visualization of the epidural space and allows administra-

Figure 2. Various approaches for epidural adhesiolysis:
(A) interlaminar approach; (B) transforaminal approach;
(C) caudal approach. Modified from Kim DH, Abdi S,
Schütze G, eds.29
tion of drugs into the epidural space. The undisputed advantage of this method is the possibility to visualize changes
in the epidural space and to potentially document the cause
of the symptoms.30
4. 2. In d i cati on s
Epidural adhesiolysis is a treatment method for drugresistant spinal pain syndromes, including post-operative
pain syndromes, sciatica or spinal canal stenosis.19,26,31–34 Indications for epidural adhesiolysis include failed back surgery syndrome and post-laminectomy syndrome.2,4,35 The
literature about epidural adhesiolysis in lumbo-sacral spinal
pain indicates that this method is effective in the short- and
long-term.5–7,10,30–34,36,37 There is also limited evidence on percutaneous neuroplasty in cervical spine stenosis.38,39
4. 3. Ef f i cacy
The efficacy of epidural adhesiolysis was proven in numerous randomized controlled trials.
In their systematic review from 2016, Helm et al. examined the effectiveness of percutaneous and endoscopic
adhesiolysis in the treatment of chronic lumbo-sacral pain
radiating to the lower extremity. They included 10 articles
(7 RCTs and 3 observational) in their meta-analysis that
concluded that there is strong evidence that percutaneous
adhesiolysis is effective in the treatment of chronic, refractory pain of the lower back and lower extremity (level I evidence).30 The majority of the randomized controlled trials
(RCTs) presented in the literature compared patients with
epidural adhesiolysis with those who had an epidural block
in various spinal disorders and provide evidence for effectiveness of the method. Improvement of patients’ status
was noted twice as often in groups treated with adhesiolysis
when compared either to placebo or epidural steroid injections.17,30,36,37 Veihelman et al. compared the effectiveness of
adhesiolysis and physical therapy showing superiority of
adhesiolysis up to 12 months after the procedure.26

253

Pol Ann Med. 2021;28(2):250–255

Manchikanti et al. analyzed literature from 1996–2019
regarding epidural adhesiolysis in the treatment of chronic
central lumbar spinal stenosis. Into their meta-analysis they
included 2 RCTs, 4 observational studies and 5 studies for
single arm meta-analysis and reported level II evidence for
the effectiveness of both short- (≤6 months) and long-term
(>6 months) treatment.37
Amirdelfan et al. analyzed the effectiveness of various
methods of treating post-surgery syndrome, including pharmacotherapy, re-operation, spinal cord stimulation, rehabilitation and interventional procedures. The authors reported
that active exercise, some interventional procedures including adhesiolysis and spinal cord stimulation are supported
by quality evidence in the literature. They also pointed out
that percutaneous adhesiolysis is better than endoscopic. At
the same time, the authors emphasize that there are very few
well-designed studies about the use of drugs in the epidural
space to treat post-surgery syndrome and the existing data is
sometimes conflicting, In their literature search, the authors
found 3 level I studies, 11 level II studies, 2 level III studies and 10 systematic reviews. One of the I studies includes
epidural adhesiolysis in the treatment group.40 In that particular study, He Chun-jing et al. included 92 patients and
divided them into 2 groups: those who were administered
10 mg of dexamethasone into the anterior epidural space and
those who had epidural adhesiolysis. After 1 and 6 months
of follow-up, significantly lower pain (Visual Analog Scale)
was reported by the patients who had adhesiolysis. In addition, half of the patients treated using adhesiolysis and
only 5.26% of those from the control group considered their
treatment as good or excellent.41
Recently Manchikanti et al. published another meta-analysis in which they assessed the effectiveness of percutaneous
adhesiolysis in the treatment of chronic low back and lower
extremity pain in post-surgery syndrome. They searched for
studies published in 1966–2019 and 10 (6 randomized controlled trials and 4 non-randomized). Of the 6 RCTs, 2 were
high-quality and demonstrated significant improvement after
adhesiolysis: approximately 70% of the patients reported improved functioning and more than 50% reported pain relief.
The rest of the RCTs as well as the observational studies also
report effectiveness of epidural adhesiolysis. Depending on
the study, the patients were followed-up 6 weeks to 2 years,
demonstrating short- and long-term effectiveness of adhesiolysis in managing chronic low back and lower extremity pain
in post-surgery syndrome (level I evidence).42 There are also
some additional reports of the effectiveness of adhesiolysis in
other pathologies of the lumbar and cervical spine.13,39
4 . 4. Cont r ov e r s i e s
In the literature epidural adhesiolysis is described as the effective method of relieving the pain in conditions that are
difficult to address surgically i.e. post-laminectomy syndrome or other chronic spinal diseases. The difficulty in
assessing postoperative outcomes is difficult because of the
subjective nature of symptoms that the patient feels. The
problem in previously described data is also a potential se-

lection bias, especially in spinal stenosis cases. It remains
unclear whether patients qualified for epidural adhesiolysis
were not selected for surgical treatment (due to mild symptoms or comorbidities) or they had a chance to choose surgery or adhesiolysis freely. Moreover, the degree of spinal
stenosis was not described with any available scale.19
Moreover, it remains controversial that there are not
many scientists that actively publish data on the topic. Most
of the publications come from Manchikanti et al. and almost all of the data included in meta-analyses come from
their scientific center. Also, the data is published by a limited number of journals including the Pain Physician Journal, which is the official journal of the American Society
of Interventional Pain Physicians. Controversial fact is that
Manchikanti is the Chairman of the Board and Chief Executive Officer of the organization.
Summing up, the data presented in the literature was not
yet reproduced to the scale that allows unbiased conformation of their effectiveness. Authors, however, noted that in
selected cases (including FBSS and LBP that cannot be efficiently treated with rehabilitation or surgery) those methods provide pain relief and can be safely repeated.
4. 5. Ad verse even ts
Adverse events during or after the adhesiolysis procedure
are rare and usually benign. They can be due to the adverse
reactions to the administered drugs or the mechanical manipulation inside the epidural space.21 Among the serious
adverse events are puncture of the dura or arachnoid mater, administration of drug/s into the subdural or arachnoid
space, spinal cord compression, infection, hemorrhage,
damage to the cannula.13,20 The concentrated 10% saline solution might trigger arrhythmias or sphincter dysfunction.
Steroids administered into the epidural space can theoretically cause any of their numerous adverse reactions, including immunosuppression.13 If fluoroscopic imaging was performed during the procedure, the patient is also at risk of
adverse reactions to the contrast medium.

6. Conclusions
Epidural adhesiolysis is a treatment method for drug-resistant
spinal pain syndromes, including post-surgery syndrome, sciatica or spinal canal stenosis. It is a typical day surgery procedure
that can be safely and repeatedly performed in patients with comorbidities. Treatment with epidural adhesiolysis results with
improvement of pain in short-term observation that improves
the quality of life of patients with debilitating spinal diseases.
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