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Background: Low back pain after either post lumbar surgery syndrome or spinal stenosis in the
absence of surgery is a vexing problem. Post lumbar surgery syndrome can occur in any age group,
while low back and radicular pain from spinal stenosis is a disease of aging. As the population ages,
the incidence of symptomatic spinal stenosis will increase. There are currently limited treatment
options for either group. Further surgery is not uniformly effective in relieving pain after previous
surgery. While therapies are being developed to treat pain due to spinal stenosis, no therapy other
than adhesiolysis will treat pain due to scarring.

Adhesiolysis was developed as a means of removing epidural scarring leading directly or indirectly to
compression, inflammation, swelling, or a decreased nutritional supply of nerve roots. Adhesiolysis
utilizes a number of modalities in the effort to break up epidural scarring, including the use of a wire-
bound catheter for mechanical adhesiolysis, placement of the catheter in the ventro-lateral aspect
of the epidural space at the site of the exiting nerve root, and the use of high volumes of injectate,
including local anesthetics and saline, either hypertonic or isotonic, along with steroids.

Study Design: A systematic review of percutaneous adhesiolysis in the treatment of refractory
low back and leg pain due to post lumbar surgery syndrome or spinal stenosis.

Objective: To evaluate the effectiveness of percutaneous adhesiolysis in the treatment of refractory
low back and leg pain due to post lumbar surgery syndrome or spinal stenosis. The severity of risks
and adverse events associated with percutaneous adhesiolysis were also evaluated.

Methods: The available literature on percutaneous adhesiolysis for the treatment of refractory low
back and leg pain due to post lumbar surgery syndrome or spinal stenosis was reviewed. The quality
assessment and clinical relevance criteria utilized were the Cochrane Musculoskeletal Review Group
criteria as utilized for interventional techniques for randomized trials and the criteria developed by
the Newcastle-Ottawa Scale criteria for observational studies.

The level of evidence was classified as good, fair, and limited (or poor) based on the quality of
evidence developed by the U.S. Preventive Services Task Force (USPSTF).

Data sources included relevant literature identified through searches of PubMed and EMBASE from
1966 to June 2012, and manual searches of the bibliographies of known primary and review articles.

Outcome Measures:

The primary outcome measure was pain relief of at least 6 months. Secondary outcome measures
were improvement in functional status, change in psychological status, return to work, and reduction
in opioid use or interventions.

Results: For this systematic review, 15 studies were identified and selected for review. Of these, 5
randomized controlled trials and 2 observational studies met the inclusion criteria.

Applying the USPSTF criteria, these studies indicate that there is fair evidence that percutaneous
adhesiolysis is effective in relieving low back and/or leg pain caused by post lumbar surgery syndrome
and that there is fair evidence that percutaneous adhesiolysis is effective in relieving low back and/
or leg pain caused by spinal stenosis.
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The incidence of complications from percutaneous adhesiolysis is low and the complications are generally minimal and self-limited.
The procedure should be considered to be low risk for serious adverse events when performed by well-trained physicians.

Limitations: The limitations of this systematic review include the paucity of literature.

Conclusion: In summary, there is fair evidence that percutaneous adhesiolysis is effective in relieving low back and/or leg pain

due to post lumbar surgery syndrome or spinal stenosis.

Key words: Spinal pain, chronic low back pain, leg pain, adhesiolysis, Racz procedure, post lumbar surgery syndrome, spinal

stenosis
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hronic pain is a source of enormous suffering

and disability (1-3). The Institute of Medicine

(IOM) estimates that 116 million American
adults are burdened by pain, at a national economic cost
of about $600 billion (4). Chronic pain causes functional
limitation in about 5% of the general population (5,6).
Low back pain occurs in about two-thirds of adults (7).
The prevalence of low back pain is increasing, going
from 3.9% in North Carolina in 1992 to 10.2% in 2006
(8). Low back pain is associated with significant societal
costs (9). It is present in all age groups (10). Once
thought to be transient, multiple studies have shown
that back pain is chronic and persistent (11-15).

Persistent low back pain caused by intervertebral
disc herniation, spinal stenosis, and spondylolisthesis is
the most common reason for back surgery (16,17). Sur-
gery itself can fail to relieve pain and can itself be the
cause of persistent back and leg pain (18-40). There are
many causes for persistent low back pain, including ste-
nosis, pseudoarthrosis, painful disc, recurrent disc her-
niation, facet disease, sacroiliac disease, neuropathic
pain, adjacent segment disease, ligamentous disease,
epidural scarring, and undefined (18,30,32-34,38,41-
53). Minimally invasive techniques can be used to treat
pain after surgery (44,45,54-65). Epidural scarring has
attracted interest as a cause of pain after spine surgery
in that it is potentially treatable (34,66-74).

Epidural scarring, in addition to developing after
surgery, can also occur after infection, leakage of nu-
clear material, or bleeding (75). The presumed origin of
fibrosis seen in patients with spinal stenosis is recurrent,
clinically insignificant venous microbleeds occurring as
the extensive epidural venous plexus is disrupted by the
alterations that occur in the discs, facet joints, and liga-
mentum flavum as a part of the aging process (76-79).
The role of epidural venous engorgement in generat-
ing nerve root pain has been underestimated (77). The
concept of epidural scarring causing pain had generat-

ed controversy because of a reported lack of correlation
between peridural scarring and radicular pain. Current
evidence; however, documents the relationship be-
tween peridural scarring and pain (33,34,44,46,67,80-
85). Fibrosis with neural compression can lead to in-
creased neural sensitivity (65,86-88). Animal models
support the clinical and imaging findings with evidence
of pain behaviors in the presence of epidural scarring
and adherence of the nerve to the adjacent disc and
pedicle (81,89-92). Furthermore, scarring may generate
pain arising from the peridural membrane (93).

With the increasing complexity of spine surgery
and with the aging of the American population, the
incidence of low back pain due to epidural fibrosis can
be expected to increase (94). In addition, the aging pro-
cess itself, with stenosis caused by ligamentum flavum
hypertrophy, degenerative disc bulges, and facet hy-
pertrophy can, with the presence of hypothesized in-
termittent and individually insignificant bleeding along
with the presence of inflammatory material from the
nucleus, lead to scarring (95-97).

Spinal stenosis and post lumbar surgery syn-
drome can lead to both low back pain with or with-
out lower extremity pain and neurogenic claudication
(18,25,95,98). Percutaneous adhesiolysis, also known as
the Racz procedure, has been developed as a technique
to relieve low back and radicular pain caused by epi-
dural scarring (99-104). Originally developed as a 3-day
procedure, the protocol has been modified so that it
can also be done as a one-day procedure (101).

Adhesiolysis has been the subject of several system-
atic reviews (46,105-115). The most recent systematic
review, published by Epter et al (46) in 2009, showed
strong (Level | or II-1 using the United States Preventive
Services Task Force (USPSTF) criteria (116) for the use
of adhesiolysis for post lumbar laminectomy syndrome.
The 2007 American College of Occupational and Envi-
ronmental Medicine (ACOEM) guidelines found that
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adhesiolysis was not recommended for the treatment
of low back pain because of insufficient evidence.
Manchikanti et al have criticized the ACOEM guide-
lines for methodological shortcomings (112). Chou and
Huffman (109), in the 2007 American Pain Society (APS)
guidelines, in discussing therapies for post lumbar sur-
gery syndrome, commingle adhesiolysis with “forceful
epidural injections,” which appear to be high volume
caudal injections. Chou and Huffman'’s review does not
present specific evaluations of a treatment, rather, the
ratings of individual studies, along with editorial com-
ments regarding the quality of the studies. The APS
findings were clarified at a conference as meaning that
there was insufficient evidence to support a recommen-
dation (113). Belozer and Wang (114), writing a Health
Technology Assessment in 2004 for the Washington
State Department of Labor and Industries, reviewed the
then-available literature, but did not make any policy
recommendations. Racz et al (110) found that the proce-
dure was effective, that it did provide relief in patients
who had failed epidural injections, that hyaluronidase
did not improve outcomes, that the role of hypertonic
saline was unclear, and that it was a safe procedure. Van
Boxem et al (117), in an article reviewing treatment of
radicular pain, found that adhesiolysis was an investiga-
tional procedure. Tran et al (108), in a review of treat-
ment for spinal stenosis, citing one article (118), noted
that adhesiolysis provided lower pain and Oswestry Dis-
ability Index (ODI) scores and longer duration of relief
than did fluoroscopically guided epidural injections.
This systematic review will reassess all the literature
on adhesiolysis up to June 2012, including new litera-
ture since the last review. This review will focus on both
post lumbar surgery syndrome and on spinal stenosis.

1.0 MEeTHODS

1.1 Research Protocol

A systematic review of randomized trials, observa-
tional studies, and reports of complications dealing with
percutaneous adhesiolysis for the treatment of pain of
at least 6 months duration caused by either post lumbar
surgery syndrome or spinal stenosis will be performed.
Attendant to this review will be an analysis of complica-
tions of these procedures.

1.2 Eligibility Criteria (Criteria for Including
and Excluding Studies in the Systematic
Review)

This review will cover adhesiolysis. The definition of

adhesiolysis has changed over time. Originally, it was
defined as a 3-day inpatient procedure, using a flex-
ible wire catheter, designed to prevent shearing of the
catheter as it was manipulated through an introducer
needle in the epidural space. Local anesthetic, steroid,
10% hypertonic saline, and hyaluronidase were inject-
ed on each day (99). In 1999, Manchikanti et al (101)
described a one-day procedure. Heavner et al (100),
in 1999, found that hyaluronidase did not improve
outcomes. Manchikanti et al (119), in 2004, found an
improvement using hypertonic saline versus normal sa-
line, but that improvement did not reach statistical sig-
nificance. Currently, adhesiolysis is usually performed
as a one-day procedure using a soft-tip, wire-bound
flexible catheter, steroids, local anesthetic, and hyper-
tonic saline. The use of hyaluronidase is at the inter-
ventionalist’s discretion. Additionally, a filling defect
on fluoroscopy may be documented at the target area
and, ideally, that defect will be resolved upon comple-
tion of the procedure. Any studies meeting these crite-
ria for the definition of adhesiolysis are included. Thus,
forceful epidural injections, without targeted delivery
or adhesiolysis, are excluded.

Inclusion criteria for patients were those suffering
with chronic intractable low back pain due either to
post lumbar laminectomy syndrome or spinal stenosis
with or without radicular findings of at least 6 months
duration. Only percutaneous adhesiolysis procedures
were evaluated. All the studies providing appropriate
management with outcome evaluations of 6 months
or longer and statistical evaluations were reviewed.
Reports without appropriate diagnosis, non-systematic
reviews, book chapters, and case reports were exclud-
ed. The patients had to be at least 18 years old.

Articles dealing with forceful spinal injections were
excluded as forceful spinal injection is a procedure dis-
tinct from, and unrelated to, percutaneous adhesiolysis
in that percutaneous adhesiolysis demands placement
of the medication at the site of the target pathology;
forceful spinal injections do not involve targeted deliv-
ery of injectate (120,121).

The primary outcome was pain relief. Secondary
measures were functional improvement, change in
psychological status, return to work, and reduction in
opioid use or interventions.

Previously, a 2 point improvement in the 11-point
(0-10) visual analog scale (VAS) was felt to be clinically
significant (122-126). Clinically meaningful improve-
ment is currently defined as a 50% improvement in
pain relief or a 40%-50% improvement in functional
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status (43,58,67,118,127-134). We will use either a 3
point or a 50% improvement in pain ratings or a 40%
improvement in functional status as the threshold for
clinically meaningful improvement. Successful results in
at least 40% of the patients are considered as positive.

1.3 Key Questions and Analytic Framework

1.3.1 Key Questions

The purpose of the current review is to perform a
systematic survey of the literature regarding the effec-
tiveness of percutaneous adhesiolysis in the treatment
of chronic low back and/or lower extremity pain of at
least 6 months duration in patients with either spinal
stenosis or post lumbar surgery syndrome. The evidence
will be assessed in light of the previous reviews. The
specific questions to be answered are:

Is percutaneous adhesiolysis effective in the treatment
of intractable (at least 6 months duration) low back
and/or leg pain in post lumbar surgery syndrome?

Is percutaneous adhesiolysis effective in the treatment
of intractable (at least 6 months duration) low back
and leg pain due to spinal stenosis?

What is the severity of the risks and adverse events as-
sociated with percutaneous adhesiolysis?

1.3.2 Databases and Other Information Sources
Used to Identify Relevant Studies

The review included English language randomized
trials, observational studies, and reports of complica-
tions published from 1966 to June 2012. Databases in-
cluded in the search are Medline, EMBASE, Cochrane
Review Database, and Google Scholar. Other sources
include Clinical Trial Registry, systematic reviews, narra-
tive reviews, and cross-references to the reviews. Bib-

liographies of reviewed papers were also examined. In
addition, authors known to be active in the field were
contacted.

1.3.3 Search Strategy

The search strategy focused on chronic low back
pain secondary to post surgery syndrome or spinal
stenosis treated with percutaneous adhesiolysis. The
search terminology included post lumbar surgery syn-
drome, stenosis, scar, failed back surgery syndrome,
epidural fibrosis, chronic low back pain, adhesiolysis,
epidural neuroplasty, epidural neurolysis, lysis of adhe-
sions, percutaneous adhesiolysis, hypertonic and saline
neurolysis, and Racz procedure.

1.3.4 Study Selection Process

Only studies of clinical relevance were assessed.
Clinical relevance was assessed according to the Co-
chrane Back Review Group (135,136). Table 1 shows
the questions used to assess clinical relevance. At least
3 clinical relevance questions had to be positive for a
study to be considered clinically relevant.

The quality of each individual article used in this
analysis was assessed by modified Cochrane review
criteria (Table 2) (137) for randomized trials and the
Newcastle-Ottawa Scale for observational studies (Ta-
bles 3 and 4) (138,139). The case series format for the
Newcastle-Ottawa Scale was used for all studies with
more than one group; otherwise, the cohort format
was used. Non-randomized observational studies were
included only if at least 50 subjects were enrolled or at
least 25 in each group if there were comparison groups.

1.3.5 Data Extraction Process
Each study will be evaluated by at least 2 authors
for stated criteria and any disagreements will be dis-

Table 1. Clinical relevance questions.

P(H+) [N(G) U (unclear)

who are treated in a clinical practice?

A) Are the patients described in detail so that one can decide whether they are comparable to those

cal practice?

B) Are the interventions and treatment settings described in sufficient detail to apply its use in clini-

C) Were clinically relevant outcomes measured and reported?

D) Is the size of the effect clinically meaningful?

E) Do the likely treatment benefits outweigh the potential harms?

Scoring adapted and modified from Staal JB, et al. Injection therapy for subacute and chronic low-back pain. Cochrane Database Syst Rev 2008;

3:CD001824 (136).
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Table 2. Randomized controlled trials quality rating system.

A | 1. Was the method A random (unpredictable) assignment sequence. Examples of adequate methods are coin toss (for studies | Yes/No/
of randomization with 2 groups), rolling a die (for studies with 2 or more groups), drawing of balls of different colors, draw- | Unsure
adequate? ing of ballots with the study group labels from a dark bag, computer-generated random sequence, pre-

ordered sealed envelopes, sequentially ordered vials, telephone call to a central office, and pre-ordered list
of treatment assignments. Examples of inadequate methods are alternation, birth date, social insurance/se-
curity number, date in which they are invited to participate in the study, and hospital registration number.

B | 2. Was the treatment Assignment generated by an independent person not responsible for determining the eligibility of the | Yes/No/
allocation concealed? | patients. This person has no information about the persons included in the trial and has no influence | Unsure

on the assignment sequence or on the decision about eligibility of the patient.

C | Was knowledge of the allocated interventions adequately prevented during the study?

3. Was the patient blind- | This item should be scored “yes” if the index and control groups are indistinguishable for the patients | Yes/No/
ed to the intervention? | or if the success of blinding was tested among the patients and it was successful. Unsure
4. Was the care provider | This item should be scored “yes” if the index and control groups are indistinguishable for the care Yes/No/
blinded to intervention? | providers or if the success of blinding was tested among the care providers and it was successful. Unsure
5. Was the outcome Adequacy of blinding should be assessed for the primary outcomes. This item should be scored “yes” if the success | Yes/No/
assessor blinded to the | ofblinding was tested among the outcome assessors and it was successful or: Unsure
intervention? or patient-reported outcomes in which the patient is the outcome assessor (e.g., pain, disability): the blinding

procedure is adequate for outcome assessors if participant blinding is scored “yes”

or outcome criteria

assessed during scheduled visit and that supposes a contact between participants and outcome assessors (e.g.,

clinical examination): the blinding procedure is adequate if patients are blinded, and the treatment or adverse

effects of the treatment cannot be noticed during clinical examination

that do not suppose a contact with participants (e.g, radiography, magnetic resonance imaging): the blinding

procedure is adequate if the treatment or adverse effects of the treatment cannot be noticed when assessing the

main outcome

that are clinical or therapeutic events that will be determined by the interaction between patients and care provid-

ers (e.g., co-interventions, hospitalization length, treatment failure), in which the care provider is the outcome

assessor: the blinding procedure is adequate for outcome assessors if item “4” (caregivers) is scored “yes”

that are assessed from data of the medical forms: the blinding procedure is adequate if the treatment or adverse

effects of the treatment cannot be noticed on the extracted data.

D | Were incomplete outcome data adequately addressed?

6. Was the drop-out The number of participants who were included in the study but did not complete the observation period or | Yes/No/
rate described and were not included in the analysis must be described and reasons given. If the percentage of withdrawalsand | Unsure
acceptable? drop-outs does not exceed 20% for short-term follow-up and 30% for long-term follow-up and does not lead

to substantial bias a “yes” is scored. (N.B. these percentages are arbitrary, not supported by literature).
7. Were all randomized | All randomized patients are reported/analyzed in the group they were allocated to by randomization | Yes/No/
participants analyzed | for the most important moments of effect measurement (minus missing values) irrespective of non- | Unsure
in the group to which | compliance and co-interventions.
they were allocated?

E | 8. Are reports of the In order to receive a “yes;” the review author determines if all the results from all pre-specified out- Yes/No/
study free of sug- comes have been adequately reported in the published report of the trial. This information is either Unsure
gestion of selective obtained by comparing the protocol and the report, or in the absence of the protocol, assessing that
outcome reporting? the published report includes enough information to make this judgment.

F | Other sources of potential bias:

9. Were the groups In order to receive a “yes,” groups have to be similar at baseline regarding demographic factors, dura- | Yes/No/
similar at baselinere: | tion and severity of complaints, percentage of patients with neurological symptoms, and value of Unsure
the most important main outcome measure(s).
prognostic indicators?
10. Were co-interven- This item should be scored “yes” if there were no co-interventions or they were similar between the Yes/No/
tions avoided or similar? | index and control groups. Unsure
11. Was the compli- The reviewer determines if the compliance with the interventions is acceptable, based on the reported intensity, | Yes/No/
ance acceptable in all duration, number and frequency of sessions for both the index intervention and control intervention(s). For Unsure
groups? example, physiotherapy treatment is usually administered over several sessions; therefore, it is necessary to assess

how many sessions each patient attended. For single-session interventions (e.g., surgery), this item is irrelevant.
12. Was outcome assess- | Timing of outcome assessment should be identical for all intervention groups and for all important Yes/No/
ment timing similar in | outcome assessments. Unsure
all groups?

Adapted and modified from Furlan AD, et al; Editorial Board, Cochrane Back Review Group. 2009 updated method guidelines for systematic re-
views in the Cochrane Back Review Group. Spine (Phila Pa 1976) 2009; 34:1929-1941 (137).
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Table 3. Newcastle-Ottawa quality assessment scale for case control studies

Selection

1) Is the case definition adequate?

a) yes, with independent validation *

b) yes, e.g. record linkage or based on self reports

¢) no description

2) Representativeness of the cases

a) consecutive or obviously representative series of cases *

b) potential for selection biases or not stated

3) Selection of controls

a) community controls *

b) hospital controls

¢) no description

4) Definition of controls

a) no history of disease (endpoint) *

b) no description of source

Comparability

1) Comparability of cases and controls on the basis of the design or analysis

a) study controls for (Select the most important factor.) *

b) study controls for any additional factor * (This criteria could be modified to indicate specific control for a second important factor.)

Exposure

1) Ascertainment of exposure

a) secure record (eg surgical records) *

b) structured interview where blind to case/control status *

¢) interview not blinded to case/control status

d) written self report or medical record only

e) no description

2) Same method of ascertainment for cases and controls

a) yes *

b) no

3) Non-response rate

a) same rate for both groups *

b) non respondents described

¢) rate different and no designation

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure categories. A maximum of two
stars can be given for Comparability.

Wells GA, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis. www.ohri.ca/pro-
grams/clinical_epidemiology/oxford.asp (138).

cussed by a third reviewer. If there is a conflict of inter-  review the manuscript for quality assessment, clinical
est with the reviewed manuscript with authorship or  relevance, evidence synthesis, or grading of evidence.
any other type of conflict, the involved authors will not Randomized trials meeting the inclusion criteria
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Table 4. Newcastle-Ottawa quality assessment scale for cohort studies.

Selection

1) Representativeness of the exposed cohort

a) truly representative of the average (describe) in the community *

b) somewhat representative of the average in the community *

¢) selected group of users, e.g. nurses, volunteers

d) no description of the derivation of the cohort

2) Selection of the non exposed cohort

a) drawn from the same community as the exposed cohort *

b) drawn from a different source

¢) no description of the derivation of the non exposed cohort

3) Ascertainment of exposure

a) secure record (e.g. surgical records) *

b) structured interview *

¢) written self report

d) no description

4) Demonstration that outcome of interest was not present at start of study

a) yes *

b) no

Comparability

1) Comparability of cohorts on the basis of the design or analysis

a) study controls for (select the most important factor) *

b) study controls for any additional factor * (This criteria could be modified to indicate specific control for a second important factor.)

Outcome

1) Assessment of outcome

a) independent blind assessment *

b) record linkage *

¢) self report

d) no description

2) Was follow-up long enough for outcomes to occur

a) yes (select an adequate follow-up period for outcome of interest) *

b) no

3) Adequacy of follow-up of cohorts

a) complete follow-up - all subjects accounted for *

b) subjects lost to follow-up unlikely to introduce bias - small number lost - > % (select an adequate %) follow-up, or description provided
of those lost) *

¢) follow-up rate < % (select an adequate %) and no description of those lost

d) no statement

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Outcome categories. A maximum of two
stars can be given for Comparability.

Wells GA, et al. The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analysis. www.ohri.ca/programs/
clinical_epidemiology/oxford.asp (138).
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utilizing the Cochrane review criteria, as shown in Table
2, with at least 9 of 12 criteria were considered high
quality. Studies with Cochrane scores of 6 to 8 were
considered moderate quality and studies with Cochrane
scores less than 6 were excluded.

Observational studies had to meet a minimum of 7
out of 13 criteria for cohort studies and 5 of 10 for case-
controlled studies.

Weighted scoring of the criteria was not utilized
here; the latest Cochrane review recommendations do
not include weighted scoring, even though they have
utilized them repeatedly and we have utilized them in
the past in systematic reviews on this subject.

If the literature search provided at least 5 random-
ized trials meeting the inclusion criteria for each condi-
tion evaluated, no observational studies were utilized.

1.3.6 Methods for Handling Missing Information

Missing information will be evaluated on a case by
case basis. If the available data is insufficient to evalu-
ate the study or if it does not meet the endpoint crite-
ria, the study will be excluded. The authors of manu-
scripts with missing, incomplete, or unclear data will be
contacted.

1.3.7 Information to be Extracted from Included
Studies

The primary outcome parameter is pain relief. The
secondary outcome measures are functional improve-
ment, change in psychological status, return to work,
continued opioid use, other drugs or other interven-
tions, and complications.

1.4 Analysis of Evidence

The analysis of the strength of evidence was con-
ducted using 3 levels of evidence: good, fair, and lim-
ited (or poor), as adapted from the U.S. Preventative
Services Task Force (Table 5) (140).

2.0 ResuLts

The literature search found 1,474 articles poten-
tially relating to key questions concerning whether
percutaneous adhesiolysis is effective in the treatment
of intractable low back and/or leg pain due to either
post lumbar surgery syndrome or spinal stenosis. Figure
1 shows a flow diagram of study selection. Of these,
15 were considered for inclusion,, of which 6 were ran-
domized controlled trials (43,100,118,119,141,148) and
9 were observational studies (84,104,142-147, 149).

One of the randomized controlled trials did not
meet the current criteria for inclusion (148). Six of the
observational studies did not meet the current criteria
forinclusion (104,142-144,147,149). One of the observa-
tional studies (144) merits mention as the title indicates
that it is a randomized controlled trial. As patients were
assigned to the control group based upon failure of the
insurance company to cover the procedure rather than
according to a true randomization process, it is not a
randomized controlled trial. The author has acknowl-
edged this fact, indicating that the study should be
considered a prospective observational study (107,144).
Table 6 lists the 1 randomized controlled trial (148) as
well as the 6 observational studies excluded and the
reason for exclusion (104,142-144,147,149).

Five randomized controlled trials (43,100,

Table 5. Method for grading the overall strength of the evidence for an intervention.

Grade

Definition

Good
diagnostic test accuracy).

Evidence includes consistent results from well-designed, well-conducted studies in representative popula-
tions that directly assess effects on health outcomes (at least 2 consistent, higher-quality RCTs or studies of

Fair

Evidence is sufficient to determine effects on health outcomes, but the strength of the evidence is limited by
the number, quality, size, or consistency of included studies; generalizability to routine practice; or indirect
nature of the evidence on health outcomes (at least one higher-quality trial or study of diagnostic test accu-
racy of sufficient sample size; 2 or more higher-quality trials or studies of diagnostic test accuracy with some
inconsistency; at least 2 consistent, lower-quality trials or studies of diagnostic test accuracy, or multiple
consistent observational studies with no significant methodological flaws).

Limited or Poor

Evidence is insufficient to assess effects on health outcomes because of limited number or power of studies,
large and unexplained inconsistency between higher-quality trials, important flaws in trial design or con-
duct, gaps in the chain of evidence, or lack of information on important health outcomes.

Adapted and modified from methods developed by U.S. Preventive Services Task Force (140).
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Computerized and manual search of literature
1,474

Articles excluded by title and/or abstract

Potential articles

1,025

449

Abstracts reviewed
449

Abstracts excluded

339

Full manuscripts reviewed
110

Manuscripts considered
n =34

Manuscripts considered for inclusion

15

Manuscripts considered for inclusion = 8
Randomized trials = 5
Non-randomized studies = 3

Fig. 1. The flow diagram illustrating purcutaneous adhestolysis in post lumbar surgery syndrome and spinal stenosts.

118,119,141) and 3 observational studies (101,145,146)
met the current criteria for inclusion. Table 7 shows
the included studies and their characteristics. Two of
the studies initially included for review reported on
the same patient cohort (100,102). Three observational
studies were evaluated (101,145, 146).

2.1 Clinical Relevance

Of the 5 randomized controlled trials and 3 obser-
vational studies which met the inclusion criteria, all 8
passed the screening for clinical relevance, with a score
of at least 3 out of 5. The clinical relevance findings are
shown in Table 8.
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Table 6. List of excluded randomized trials and non-randomized studies.

Manuscript Number of Reason for Exclusion
. Treated vs Control -
Author(s) Patients Follow-up Period Other Reason(s)
RANDOMIZED CONTROLLED TRIAL
Caudal epidural steroid with The authors studied caudal epidural steroid with
local anesthetic and hyper- local anesthetic and hypertonic saline versus caudal
tonic saline versus caudal epidural with hypertonic saline, local anesthetic, and
Yousef et al (148) 38 epidural with hypertonic 52 weeks hyaluronidase; however, there was no adhesiolysis
saline, local anesthetic, and performed with catheter or by other means except
hyaluronidase. potentially with hypertonic saline and hyaluronidase.
OBSERVATIONAL STUDIES
Se(rldozs)m eyer et 25 3-day adhesiolysis 12 weeks Failure to meet requirement of at least 50 patients
F:;?udz?l eplC}ural ster91d Failure to meet requirement of at least 50 patients;
Devulder et al injection with non-wire . 3 .
34 . 12 months procedure was done without wire reinforced catheter;
(142) reinforced catheter catheter not placed at site of patholo
No control P P 24
I Both groups (percutaneous adhesiolysis and endo-
?fz;l)c hikanti et al 120 60 in each group 12 months scopic adhesiolysis) included patients who have al-
ready failed adhesiolysis, essentially acting as control.
el 45 L-day adhesiolysis v physical 12 months Failure to meet requirement of at least 50 patients
(144) therapy
Manchikanti et al 1-day adhesiolysis . . .
(147) 23 No control 2 years Failure to meet requirement of at least 50 patients
Percutaneous adhesiolysis The authors studied clinical effectiveness of
Lee & Lee (149) X X Y percutaneous adhesiolysis using Navicath for the
86 with Navicath One year S .
management of chronic pain due to lumbosacral disc
herniation.

Table 7. Assessment of randomized trials and non-randomized studies for inclusion criteria.

Manuscript | Number of Treatment vs. Length of Follow | Outcome Comments
Authors patients Comparator up Parameters
RANDOMIZED
Manchikanti | 120 60 patients receiving 12 months NRS 90% of adhesiolysis group had >50%
et al 2009 Post lumbar 1-day adhesiolysis Crossover allowed | ODI relief at 3 months and 73% did at 12
(43) surgery 60 patients with caudal at 3 months. Opioid intake | months.
syndrome epidural. Of caudal group, 10 | Employment/ | 35% of caudal group had >50 relief at 3
Randomized, Repeat procedures al- were unblinded at | work status months and 12% did at 12 months.
active-control lowed at 3 months based | 6 months and 33 at 77% of adhesiolysis group had >40%
upon initial improvement | 12 months; of the improvement in ODI at 12 months com-
then deterioration of pain | adhesiolysis group, pared to 13% of caudal group.
relief to below 50%. 2 were unblinded Average of 3.5 adhesiolysis procedures/year
prematurely. with an average relief/year of 4% weeks.
Heavner etal | 59 3 day adhesiolysis 12 months MPQ Purpose of study was to determine if
1999 (100) Epidural protocol VAS for back, | hyaluronidase or hypertonic saline
fibrosis with 4 groups: right leg, and | improved the outcome.
Randomized, | radicular pain | Group I: hypertonic sa- left leg pain 29% drop out rate
active-control line plus hyaluronidase Low back rather than leg pain was the
Group II: hypertonic greatest problem.
saline Hyaluronidase did not provide benefit.
Group III: isotonic saline Hypertonic saline patients required
(0.9% NaCl) fewer additional treatments than patients
Group IV: isotonic saline treated with normal saline.
plus hyaluronidase Maximum VAS scores were improved in
between 25% and 60% of patients at 12
months.
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Table 7 (cont.). Assessment of randomized trials and non-randomized studies for inclusion criteria.

Manuscript | Number of Treatment vs. Length of Follow | Outcome Comments
Authors patients Comparator up Parameters
Manchikanti | 50 25 patients receiving 12 months NRS 76% of adhesiolysis group had >50% pain
et al 2009 Spinal stenosis | 1-day adhesiolysis. ODI relief at 12 months; 4% of caudal group did.
(118) with radicular | 25 patients with caudal Crossover allowed 80% of adhesiolysis group had >40%
pain epidural. at 3 months. Opioid intake, | improvement in ODI at 12 months; 0%
Randomized, Repeat procedures al- Of caudal group, 18 | employment, | of caudal group did.
active-control lowed at 3 months based | prematurely; of the | work status Average of 3.5 adhesiolysis procedures/
upon initial improvement | adhesiolysis group, year.
then deterioration of pain | 0 were unblinded Average pain relief was 12.3 weeks in ad-
relief to below 50%. prematurely. hesiolysis group and 3.2 weeks in caudal.
Manchikanti | 75 25 caudal epidural steroid | 12 months VAS 72% of hypertonic saline and 60% of nor-
et al 2004 Low back injection Unblinding at 3 or 6 | ODI mal saline patients had >50% relief at 12
(119) pain without months Work status months, versus 0% of caudal injections.
response to 25 1-day adhesiolysis Opioid intake
Randomized, | epidural injec- | with normal saline Range of 18 of the caudal group were unblinded by
active-control | tion and no motion 6 months.
facet disease 25 1-day adhesiolysis Psychological
Between 64% | with hypertonic saline evaluation
and 72% by P3
patients had Patients averaged 2.1 to
prior lumbar | 2.7 procedures
surgery; be-
tween 4% and
20% had spinal
stenosis
Veihelmann | 99 47 1-day adhesiolysis 12 months VAS for back | Leg VAS in adhesiolysis group went
et al 2006 Low back pain and leg pain from 7.2 to 2.4 at 3 months and 2.8 at 12
(141) with sciatica 52 physical therapy Crossover from PT | ODI months.
due to disc to adhesiolysis al- Gerbershagen | Physical therapy group showed no
Randomized, | protrusion or lowed at 3 months. | score significant change. Because of drop out
active control | failed back 12 patients crossed | Opioid use in the physical therapy group, no statisti-
surgery (13 over. cal comparison was done between the
patients had groups at 6 or 12 months.
discectomy)
OBSERVATIONAL
Manchikanti | 300 103 in 2-day adhesiolysis | 12 months Significant 41% of 2-day procedure and 33% of
etal 1999 Chronic group (>50%) pain 1-day procedure had >50% relief at 3
(101) resistant low 129 in 1-day adhesiolysis relief months after 2 procedures.
back and lower | group No difference between 1-day or 2-day
Retrospective | extremity pain | 68 excluded procedures versus reported outcomes of
Repeat procedures were 3-day procedure.
provided
Gerdesmeyer | 61 3 day adhesiolysis 6 months ODI ODI improved from 67 to 19 at 3 months
et al 2005 Radiculopathy. | protocol McNab score | and 28 at 6 months.
(145) Etiology not
specified Prior to intervention, 61 patients rated
Prospective their pain moderate or bad; at 6 months,
33 were excellent or good while 22 were
moderate or bad.
Park et al 66 1 day adhesiolysis 6 months 5 point satis- | 51% of patients reported no pain or
2011 (146) Symptomatic | protocol faction scale much improved pain at 6 months
lumbar spinal Relief did not correlate with dural sac
Prospective stenosis cross sectional area.

VAS = Visual analog scale

ODI = Oswestry Disability Index

NRS = Numeric rating scale
MPQ = McGill Pain Questionnaire
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Table 8. Clinical relevance of included studies.

Manuscript Author(s) A) Patient B) Descri.ption of C) Clinically D) Clinical E) Benefits. T'ota!
deseription interventions fand relevant importance versus potential | Criteria
treatment settings outcomes harms Met
RANDOMIZED CONTROLLED TRIALS
Manchikanti et al (43) + + + + + 5/5
Heavner et al (100) + + + + + 5/5
Manchikanti et al (118) + + + + + 5/5
Manchikanti et al (119) + + + + + 5/5
Veihelmann et al (141) + + + + + 5/5
OBSERVATIONAL STUDIES
Manchikanti et al (101) + + + + + 5/5
Gerdesmeyer et al (145) - + + + + 4/5
Park et al (146) + + + + + 5/5

+ = positive, - = negative, ? = unclear

Scoring adapted and modified from Staal JB, et al. Injection therapy for subacute and chronic low-back pain. Cochrane Database Syst Rev 2008;

3:CD001824 (136).

Table 9. Assessment of methodological quality of randomized irials.

Manchikanti | Heavner et | Manchikanti | Manchikanti | Veihelmann
et al (43) al (100) et al (118) et al (119) et al (141)
Randomization adequate Y Y Y Y Y
Concealed treatment allocation Y Y Y Y N
Patient blinded Y Y Y Y N
Care provider blinded N N N N N
Outcome assessor blinded N Y N N Y
Drop-out rate described Y N Y Y Y
All randomized participants analyzed in the group Y Y Y Y Y
ORsac;ﬁeorfet;friitggy free of suggestion of selective v v v v v
I()}rr:;f;siiznllrlla; :;tt::zeline regarding most important Y Y Y Y U
Co-interventions avoided or similar Y Y Y Y Y
Compliance acceptable in all groups Y Y Y Y N
Time of outcome assessment in all groups similar Y Y Y Y Y
Score 10/12 10/12 10/12 10/12 7/12

Y=yes; N=no; U=unsure

2.2 Methodological Quality Assessment

A methodological quality assessment of the ran-
domized controlled trials meeting the inclusion criteria
was carried out using the Cochrane review criteria as
shown in Table 9. Studies achieving Cochrane scores of
9 or higher were considered high quality, 6 to 8 were

considered moderate quality, and studies scoring less
than 6 were excluded. Of the 5 randomized controlled
trials evaluated (43,100,118,119,141), 4 were high qual-
ity (43,100,118,119), and one study was moderate (141).

Of the accepted randomized controlled trials, one
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study examined spinal stenosis (118), one study exam- A methodological quality assessment of the 3 ob-
ined post lumbar surgery syndrome (43) and 3 studies  servational studies meeting the inclusion criteria was
evaluated low back and leg pain due to fibrosis from a carried out utilizing the Newcastle-Ottawa Scales as il-

variety of causes (100,119,141).

Table 10. Assessment of cohort studies.

lustrated in Table 10. All 3 studies were cohort studies.

Manchikanti | Gerdesmeyer | Park et
et al (101) et al (145) al (146)
Selection
1) Representativeness of the exposed cohort
a) truly representative of the average pt with discogenic pain in the community * X X
b) somewhat representative of the average pain patients in the community * X
¢) selected group of users e.g. nurses, volunteers
d) no description of the derivation of the cohort
2) Selection of the non exposed cohort
a) drawn from the same community as the exposed cohort * X
b) drawn from a different source X X
¢) no description of the derivation of the non exposed cohort
3) Ascertainment of exposure
a) secure record (eg surgical records) * X X X
b) structured interview *
¢) written self report
d) no description
4) Demonstration that outcome of interest was not present at start of study
a) yes * X X X
b) no
Comparability
1) Comparability of cohorts on the basis of the design or analysis
a) study controls for (Select the most important factor.) *
b) study controls for any additional factor * (This criteria could be modified to indicate specif-
ic control for a second important factor.)
Outcome (Exposure)
1) Assessment of outcome
a) independent blind assessment * X
b) record linkage * X X
¢) self report
d) no description
2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow up period for outcome of interest) * X X X
b) no
3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for * X X
b) subjects lost to follow up unlikely to introduce bias - small number lost->__ % (select
an adequate %) follow up, or description provided of those lost) *
¢) follow up rate < ____ % (select an adequate %) and no description of those lost
d) no statement
SCORE 6/13 713 713

Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Outcome categories. A maximum of two

stars can be given for Comparability
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Cohort studies achieving scores of 10 or higher were
considered high quality; 7 to 9 were moderate quality;
studies scoring less than 7 were considered low quality
and were excluded. Two of the 3 studies were of mod-
erate quality.

2.3 Study Characteristics

Table 11 illustrates the study characteristics of the
5 randomized controlled trials and the 2 observational
studies of percutaneous adhesiolysis accepted for inclu-
sion. One low quality observational study (101) was ex-
cluded from evidence synthesis.

2.4 Analysis of Evidence

The results of the analysis of evidence as to wheth-
er percutaneous adhesiolysis provides relief from low
back and leg pain due to post lumbar surgery syndrome
are shown in Table 12.

The results of the analysis of evidence as to wheth-
er percutaneous adhesiolysis provides relief from low
back and leg pain due to spinal stenosis are shown in
Table 13.

2.5 Effectiveness of Adhesiolysis

Based upon the 3 high quality randomized con-
trolled trials (43,100,119) with positive results and one
moderate quality randomized trial (141) with indeter-
minate results, using the USPSTF criteria, the evidence
is fair that adhesiolysis is effective in the treatment of
chronic low back and leg pain due to post lumbar sur-
gery syndrome.

Based upon one high quality randomized con-
trolled trial (118) and one moderate quality obser-
vational study (146), using the USPSTF criteria, the
evidence is fair that adhesiolysis is effective in the treat-
ment of chronic low back and leg pain due to spinal
stenosis.

2.6 Meta-Analysis
No meta-analysis was performed due to lack of ho-
mogenous trials.

3.0 ComPLICATIONS

Complications of percutaneous epidural adhesioly-
sis have been extensively reviewed (105,106,150-192).
The most commonly noted complication was dural
puncture, which in and of itself can lead to post lum-
bar puncture headache and possibly the need for a
blood patch. Veihelmann et al (141) noted 2 instances
of dural puncture out of 47 patients, necessitating that

the procedure be completed after waiting 4 weeks.
Manchikanti et al (128) noted dural puncture in 4 of 60
patients. No treatment was required for the dural punc-
ture. In subsequent studies (43,118) involving a total of
170 patients, Manchikanti et al noted one dural tear
not requiring treatment. No other complications were
noted in this series of studies.

A secondary consequence of lumbar puncture is
the possibility of local anesthetic spinal blockade and,
if hypertonic saline is injected into the subarachnoid
space, neural damage (157). It is to prevent the occur-
rence of neural damage that Racz’s protocol for adhe-
siolysis includes monitoring the patient for 30 minutes
prior to the injection of hypertonic saline to ensure that
there is no evidence of subarachnoid or subdural injec-
tion of local anesthetic. Given that it is not clear that
hypertonic saline enhances outcomes, the procedure
is commonly performed with normal saline, thereby
systematically removing the risk of neural injury from
hypertonic saline.

Transient neurologic deficits have been reported.
Veihelmann et al (141) reported 15 cases of transient
sensory deficit out of 47 patients. His higher incidence
of sensory deficit may be related to his focus on place-
ment of the catheter at the ventral aspect of the epi-
dural space. Ho and Manghnani (158) reported a case
of transient (less than 5 weeks) monoplegia involving
L4, L5, and S1 in a patient with pre-existing neurologic
deficits in the same area. The patient was given 5 mL
of normal saline and 5 ml of 0.1% bupivacaine, indicat-
ing that the authors’ suggestion that the injection of a
large volume of fluid led to the deficit seems unlikely.
The accompanying fluoroscopic images suggest that in-
jection into an area of scarring (a loculation) leading to
a localized area of compression of the nerve root with
attendant deficits also seems unlikely. One is left to
hypothesize that there was an unrecognized subarach-
noid injection with persistent local anesthetic blockade
of the damaged nerve roots, while sparring the lower
sacral roots, but this explanation of the observed deficit
is speculative.

Aldrete et al (161) attributed incidences of arach-
noiditis following epidural adhesiolysis with hypertonic
saline to subarachnoid leakage of hypertonic saline.
However, the technique utilized in these cases was criti-
cized (162-164).

Catheter shearing has also been reported. Usually,
the catheter is left in situ as the risks of removing it are
greater than the risks of leaving it. Veihelmann et al
(141) reported one case of catheter shearing, which was

E448

www.painphysicianjournal.com



Percutaneous Adhesiolysis in Post Lumbar Surgery Syndrome and Spinal Stenosis

‘PopuI[qUN 1M OYM ‘reaf 10d suondasfur §-¢ SIOPIOSIP JLIFRIYD
sjuanjed [eanpids Jo raqunu | paaadar dnoid sisAjorsaypy -Asd pajjonjuooun snqe
ySry ssyuanjed o6 ym jaodar | penpids 10y sypam 7'¢ pue ‘1dO prordo ‘sisouays [eururesoy
Areurwrr[arg :sassoueap) | SISA[OISaYpe J0j SYoIM €7 10§ %0% pue ‘aures oruo)radAy | ¢A1a8ins requiny snoradrg
“kpmys Aoeorggo SEeM JOT[oI JO UOTjRINp YT, SYUN 10§ yim aampasord UOISNIXY
uey) I9YJeI SSOUIATIIJ -prp dnoi8 pexnpida oy %06 Sem | sisjorsaype Lep [ *SuUOTI3(Ur proIals
's1soud)s [eurds | JO 940 sypuowr 7T 3 [JO Ul uonONpaI e pey syuaned 67 reanpida 10 Adexoyy 2a1y
[enua> woiy ured 8oy 103 | wonONPaAI 9%0F< pey SIUIN yueoryrudis v aures -BAI2SUOD 0} puodsax
-oexjax Sunjear) ur oAnddyge | -ed sisA[o1saype a3 Jo 908 "9YeJUI | [BULIOU PUE ‘PIOIA)S 0} anyrej {0s< a3y fuon
st stsAorsaype Jey) Jurmoys ‘prp dnoid protdo O1aYISAUL [BIO] -emp syjuour 9 < ured
dnoi8 rojeredwos aangoe | [enpids oy Jo 9§ syjuowr ‘SNJeIS JUOW | UJIM UOTdS(Ul prox Te[norpel YIIM SISOUd)S (811)
m 10y Lienb ySiy 71 18 JOI[2I 906< pey syjuowt -fordwry | -93s reanpida [epnes | eurds requnj :uorsnpuy SISOUD)S 6007 e 32
C1/01 syiduang | sjudned sIAJoISaYpE JO 969/ CIpue9 ‘e | “IdO ‘SIN e pey sjuaned g7 syuaned g [eurds | nueyrpUepN
"skep (£ sem juaur ‘(syuanyed
no -jeaxn Jeadar 0} aw) UL SVA | 01) asepruoinyedy
D311 JOU SeM 3SBISIP 1308 ‘SYIUOW 7] urafueyd | oYM duIes [ewr
"MIIPYIM sjuaned JO 950¢~ | UT JUSWILII) SUO UBY) SIOW jurod g1 & | -I0U pue (sjusrjed ‘pajorduwon sem
‘syutod (¢ Juax paxmbai syuaned jo ¢/z~ Sem juow | £]) asepruoinyeAy | SaLIds uonoa(ur ay) a10joq
-INd 3y} Jou ‘SYA 001-T Uo ‘porrad dn mofjoy yoes e -aa0xdwy | InoOYIIM Sutfes d1uo) MAIpYIMm sjuanjed 17
syutod (T sem juaurasoxdury juswasoxdurr pey sjuanjed (001-5S) -10d4Y (syuamed ‘uresgompids uo
SSOUNBIM | JO %001 PUE %€ UIMIDG 9I9A3S 10 | GT) asepruoinpedy 159J9p SuI[[y e YIm pue
*SISA[OTS3YPE JO UI02}NO "pasn sem asepruoIneAy (¥S-0€) | y3IMm durpes fewrIou JUSUIBAT) JATJBAIISUOD
3} PIOUIN[JUI ISEPIUOIN[E [ JOU IO JIYIIYM IO Pasn Ssem ajeIapowr ‘(syuanyed £T) 03 aA1suodsaIun sauy
-Ay 10U duryes oTu0)radAy Jo | surfes [ewrIou J0 STu0}IddAY “(62-0) pliwr |  asepruornjeAy pue ay) mo[aq ured [e1o (001)
asn 3y} IayIau Jey) Surmoys JIOYIAYM JO ssafpIeSax syjuowr Pa3eI SYA surpes oruo3radAy -jeqiun pue yoeq mo7 | ured Sop pue 6661 T8 12
Z1/01 Apms £y1renb 23e1opoJyl | SUWI0INO UT 9OUSIAJIP ON 19T | OdIN ‘SYA M SISA[OISaYPY sjuaned 65 Joeq MO JISUABSF]
‘134 19d suondafur -¢ ‘uoryoa(ur Jord jo
paaradax dnoid siskjorsaypy s)nsax uodn paseq SIOPIOSIPp
‘PapUI[qUN 1M OYM ‘ured 357 10 yoeq JO sypuow ¢ 3sed] | ounerydAsd pajjoruooun
sjuanjed [eanpids Jo aquunu | JOT[oI UM SIUIAIP ON ‘IO Je Jo)je JUOp sem | <asn JuafeArnba surydrowr
ySry ssyuanjed og yym 3x0dax | rernpids 10y syoam -G pue 10J %0 pue uonoafur jeaday | Aep/3wr goy< :uorsnpxyg | ‘uorsny torid
Areururo1d :s9sSaUNBIM | SISA[OISIUPE 10J SY29M €T-TT SYUN I0¥ “aurpes oruoyrad4Ay ‘speanpido | e pey dnoad
“Apmys Aoeorygo SEM JOT[I JO UOTJRINp YT, %0S sem y3m ampadord Surpnpur 4deray) aan | sisf[orsaype
UBY]) JOYJeT SSOUIATIIT “pip dnoi3 fenpida oy Jo uononpar | siskjorsaype Aep | -eAIaSUOD 0} puodsar 0} 3} JO %8¢
-sworpuds £1281ns requin| %€ ‘Syuow 71 Je [JO Ul Jueoyruds y e pey syuaned g9 | amyrey ‘ured jooey ou (A193 pue dnoid
1sod woy ured Sof pue yoeq | uonNONPAI YOF< Pey SJU aurpes | -ans 1ayye ured 37 10/pue [epned o)
Mo Suneary ur 2ANOYJ ST | -d SISA[oISaype Y3 JO %/ /L "9YJUI | [BULIOU PUE PIOIIS Yoeq MOT Jo 10381y ‘aFe JO %G¥
stsA[orsaype yey) Suimoys prp dnoid prordo OT}oYISoUL [D0] | JO SIBIL 1< JUIW[[OIUD
dnoiS 1ojeredwos aanyoe | reanpids oy Jo 9T ‘sypuouwr ‘SNJBIS JUOW | [JIM UOTD2(Ut prox 01 Jouid syguour 9 3sea| awroIpuAs (¢%)
ym 1.0y Lyrenb ySryg T1 1@ JATI 9%05< Pey syjuowr -fordwryg | -93s [eanpida fepned je £1981ns surds requuny A1381ms 600C [8 32
21/01 sypduang | syuanjed sisAjotsaype Jo 9¢/ ZIPUe9c | IAO ‘SUN e pey syuaned 9 J0 AI0)STH :uOISNPU] | JIeqUIN] IS0 | NUENIYOUBIA
JIZINOANVY
TIOMISSIsSY SSITYRAA SIUSUIDANSEIY] | SIINSBITY aojereduron BLIDILI) TO1}II[Ag Ieax
Aypeng) 3 S NS Co ’ sisoudel( | |
[E210[0poIIY [saSueng Joouny, | owodm() /[onuon) /sIBneJ Jo Iaquuny EBLIEREIEN |

"s1souals puids puv aworpufs LiaSims iwquny 1sod ur s15£7015aypn snosunnaad fo sarpnis (puo1DAaIISqO pun paziwopun. fo s115112190.10Yd ApniS 11 A[qe],

E449

www.painphysicianjournal.com



: July/August 2012; 15:E435-E462

Pain Physician

‘peq IO J)BIIPOW AIIM 7T
dnoiS jonyuos oN | arym pood 10 Jud[PIXd 1M
sardo[ona | ¢¢ ‘SYIuOW 9 Je ‘peq 10 AeId
adnnuw jo axnixTjA | -powr ured 119y} pajes syuan
:ssauyeap | -ed 19 ‘UOjULAISIUL O} JOLI pagpads
19pourered swoomnQ ‘syyuowr 21008 Ayyedonorper stuoryD | jouSojong (s¥1)
uonen(eA? aanadsoid 91 87 pUB SYJUOW ¢ e 6T qeNPOIN [020301d S00Z [B 310 12
€1/L sypSusng 0} £9 woxj paroxdur [QO syuout 9 1o sts[orsaype Aep ¢ syuoned 19 | Aypedomorpey | -Aswsapion
TVNOILLVAJASIO
‘syguowt 71 9 e dn pamorog
a1am syuaned 14 £z Auo
£1081ms pey 10 dn moyjoy
0} 3S0] 2IaM €T "SYIUOW 9 “Awoyoaostp pey syuanred
‘dno1d 14 woxy aex | je SIS[OISaYpe 0] PaYPIMS sisA[o1saype g pue 1.4 §
nodoip ySiy :ssauyeap dnoid 14 ursyuanjed 71 “KoueuSiewr pue
109 2andadsoid ‘uoryesof ‘sisA[o1saype ‘aseastp [edrdooyewnay
I9)97JED 0) UOTJUS]E [NJared | pue I J Udaamiaq juedyrudis ‘s1s0ud)s [eurds :uoISNPXY
«dnoag 1oyeredwod sanOy A[reonsiyeys syjuow ¢ je stsA[o1saype 03 I.d “uoryedIpaU
“JUSWIILI} SAJBAIISUOD | [(IO PUE SYA Ul UORonpay WOIy PAYPYMS ¢T | pue ‘suondafur ‘7.4 pafrey
uey) sisoxqry woiy ured 3oy ‘1O ut 31008 SYIUOW ¢ J& ISA0 pey syuaned ‘sSurpury
pue yoeq Mo £10300I)01 3SLAINAP 9%0G © YIIM pue uadeysioq | $s0I> P[NOd sjudIR SurSewr o) papuodsar SISOUd)S
Suryean) ur aA1dYJe d10WI ST | SYA UT JudwdAoIdur 9409< -13D ‘1O (syuanyed -10> ured jo uones0] Surpnpxs
sisf[orsaype jeyy Suimoys pue syurod < yim ‘dnoid ‘ured | ¢6) Adexay peorsdyd ‘eonjerds | Aqeoyoads (1%1)
104 Aenb syeropoy SISA[OTSaYpE Ul SYjuowW 7| sypuow | 8oy pue yoeq | snsiaa (syusned /§) | pue ured yoeq mof oruoxyd | ured Sa1 pue 9007 [e 32
/L sypSuang Je Jarpax ured Jueoyrudig 71 puB ‘9 ‘¢ I0J SYA |  sisA[orsaype Lep-1 i syuaned g6 3oeq MO | UURWIRYIA
“Syjuow ‘Syjuow
T1 18 Jo121 9505< pey sdnoid ¢ J9)Je parImd
o1u0y1ad4y pue ures -50 Surpurjqun
[BULIOU JO 97/ PUE %09 ‘Jot[I "3SIDISX pue s1opI0SIp [ed13oroydssd
SYIUOUT 7T I8 JOI[2I 9%05< 9%06< sem | sorsad[eue papnpur pa[[os3uodun ‘UOHIIPpe
*Afuo uonoa(ur auo Jur pey dnoid enprda jo 90 Jorpe1 ured SUOTJUIAINUI-0D) | Snup ‘Syjuout 9 Jsef Y3 ur
-UTWEX? UBY) JAYJel ‘SaInp *dnoi8 oruoyradAy juedyTudig -durpes | A181ns requun| ‘QuwoIpuss ‘A1281ms
-3501d snoraaid 0y ssuodsax I0j sypuow ' pue ‘dnoxd oru03radAy 901 | oumba epnes ‘vonerurdy | requIN sno
uodn paseq paMO[[e S2INP | UI[es [EULIOU JOf SYIUOW ¢ ‘¢-q Susn Sursn axpasoxd os1p adxe[ :uorsNPXY -1aa1d pey
-9001d yeaday :sassaudyeapy ‘dnoag reanpida 10 940 seM UOTJENeAd sIsA[o1saype yIm ‘suonyoafur fenpids | syuedionred
‘pasn st auryes oruojradAy ampad01d suo yIm Jarp1 [es18o70yd syuonjed G ourfes 03 puodsaz 03 aInyre] 30 %0/
10 SUI[eS [EULIOU JSYIAYM JO 905< JO uoreInp ageIoAy -sd pue | [ewou Sursn anp | -9sEISIP J90BJ ON ‘9 JO SVA | Aeyewrxoxrd
ssa[paedar yorpa1 yueoyrudis | -sures oruojrad4Ay 10§ 7 pue INOY ‘Oey | -9001d sish[orsaype | wmuwrurw pue ured yoeq -dy
sopraoid sisA[orsaype jey) | ‘oures [euriou 10y 9'¢ ‘dnoid -u1 prordo s syuaned ¢z Mo Jo L1035 TB2A T< (611)
Sumoys 1y Apenb ySiyy | renpida 10y 7'1 sem syjuow ‘snje)s YIom qeanprda fepnes | yam s1eak Go9-g1 uorsnpuy | ured 397 pue $00Z [® 32
21/01 :sYI8usIS | 7T I8 SYA JO UONONPAI UBA | SPUOW ZT 9 ‘€ | IAO ‘SVA ym syuaned 6z syuaned 6/ 3oeq MOT | DUBIYOUEI
HOUISSIsSY SSoURIA SIUOWIOINSLIJ |  SIINSBIY 10jereduro) BLIDILI) TO1}03[Ag Teax
Aypeng) g s)nsay o : sisouger(y |
[E210[0pOTIIY /SaSuong Jo aumy, suoam() /[onuon) /sTRNeJ Jo QU 90URIJY

*s1souals [puids puv awotpufs Lia8ins iquiny 1sod u1 s15£o1saypv snoauninatad fo sarpnis [puoNaIISqo pun paziwopun. fo s1151.12190.40Y> Kpnig *(JU0d) 11 qe],

www.painphysicianjournal.com

E450



Percutaneous Adhesiolysis in Post Lumbar Surgery Syndrome and Spinal Stenosis

—_
=
-u -
@
— o
g g
-
5 ¢
2 = 3|3
=o<dR
. f=] g L .
@ — o) =] (=
-3 - S o 53 L2 E
g L BE S 4s B2 2Eg S
oo > % "® Q .
s SES58380 B E S 4
@ S5 E agl g S 2 2
~ c2d 8., gTo2E88 8
S >\_g—l:x-<<”8 Eagﬂm%
£ ECREET LG OEE 5
& SEEERE8IE e 25 5
| 22 |,0E252EE58:8¢2<%8
S = & bwe g ig=82323:c 858 8
S| ®E |E8ES w58 2SS eg8g B¢
@ o =4 g eSS B 9) o
£ § @ |5 c2E88Eg458 280
3|
S| 228 |2858 825588888 ¢
f| 2B |28 f88z58%2
£
o -
o N ] 28
) I 5 = o ©
0 g & 2= =T
SRS g
s S EHoE  aw
& = S 87" & o £ 8
5 <= £ 0B 2 ==
3 =9 = o
= ﬂ“’a”i T o8
£ 8828 223
= SEE08 284a
% 2 880 25 g 5 Ry
sl = |s§E8z2358%
= 2 c >0 8828 8Ty
2l £ |seEgeEnsd
- [ 8 AAK 38 —=F%
-8
w
= 2]
-
.S =
2 5}
g £
% - D @
S| 3 |4
AEEREE
S| EE[£58
D
N == S=
b
3 9 B 0 o 2
)
Sl g 8 g £y .9 =S8p9E
2 g = =] so 9 8 8 © &9 5 8
_y s = = = O Pl o] B =T 4 <
o S EE8 . §E980 58 =538 5<L o
S| S |38B98=2R2CEEZ39 2
= 2 SAEEIEE 59 380 5 o © 38
kd < < ]
8] &2 |naAS 2SS EEEGELEER
3
= el 2]
2 2 g L8 8 . g s
= ;’\_‘:E. "5;-5:6 .28‘:
= . =e = 35 IR | S5 3 .9
3 ST 3 8 82888 cs8gE
=2 S |E=% 28 =& & g 5 ~=2 9
2 = 2 o SEE"0O0T 8 a0
S| s 8 |csggsccg 5420w
2 2 3 |28 &E08 3885430~
3| 2588585825345 872
2 = £ o282 0<e89 %78
S 2 3 -cgg:oo_gemugaggo
"g o< —~ 82 80E aZ a3
S
~ - =
> ~ — . @ gl =
3
2 2 E5 g g %2
g = = 5 O o ==
S o .8 E%Q 3-D—"3‘
= =T = Q < < 2 5
sl 8 |22 £ 2.2 E
Sl &2 |2 a7 . g 23 =
Sl <& |E258 E8E S
Sy ) 2 8T & S BB »
= = S8 = S =0 9
8 2.2 S 5o S E2 %oy
. . = e
£ = = g — o § Vi"‘%:sv;
= g 3 s © .© 5 ER 3 O
Tl E2 |SES58 T$E£Ssz§
> Nel
2 Zwn |8 FEZ AL ZF3 A
s
S
w
< '
- 3z}
< g — g
HEE
n = s
—
sl ¢
O 3] <
=1 = = ¥
- £ B S
—
]
ol g8 |¥=
< O
= g |laa
H

Numeric Rating Scale. ODI = Oswestry Disability Index. ROM = range of motion . RCT = randomized controlled trial . P-3

physical therapy. SI = sacroiliac. NSAIDs = Non-Steroidal Anti-Inflammatory Drugs

McGill Pain Questionnaire. NRS

visual analog scale. MPQ

Pain Patient Profile. PT

VAS =

easily removed via an incision at the sacrum under local
anesthetic. Perkins et al (153) reports a case in which an
MRI was successfully obtained with a retained sheared
Racz catheter being present. In this case, the MRl had a
metallic artifact and a CT myelogram was necessary to
identify a filling defect by the S1 nerve root. A laminec-
tomy found the retained catheter in the epidural space
by the S1 root; removal of the catheter resolved the
radiculopathy which had occurred since the shearing of
the catheter.

Manchikanti and Bakhit (160) reported a torn Racz
catheter in the lumbar epidural space. This case report
illustrated a difficult situation with a sheared and re-
tained epidural catheter which could not be removed
utilizing standard techniques, but was successfully re-
moved without any residual problems using arthros-
copy forceps.

The most widespread cause of catheter shearing is
advancing an RK needle without the stylet being fully
inserted, allowing the long lip of the needle to be bent
up and catch the catheter causing it to shear. One com-
mentator stated that sheared catheters seemed “to oc-
cur every time we have a new group of pain fellows”
(159), suggesting that the complication is related to
user experience. The current recommendation to use a
Coude needle rather than an RK® needle minimizes the
risk of this complication.

As with any procedure, there is a risk of infection
or hematoma. Wagner et al (152) reported a case of
meningitis. Gerdesmeyer et al (145), in his series of 61
cases, did report one case of epidural infection success-
fully treated with antibiotics and refers to 2 additional
cases reported in the literature. Manchikanti (101) re-
ported one case of infection out of 232 patients. This
infection did require drainage but was not an epidural
abscess. Talu and Erdine (150) reported 3 cases of epi-
dural abscess in a study of 250 patients.

No cases of epidural hematoma have been
reported.

There are no reported cases of serious neurologic
deficits after adhesiolysis, including arachnoiditis, pa-
ralysis, weakness, or bowel or bladder dysfunction.

The incidence of complications from percutaneous
adhesiolysis is low and the complications are generally
minimal and self-limited. The procedure should be con-
sidered to be low risk for serious adverse events when
performed by well-trained physicians.

4.0 Discussion

For this systematic review, 17 studies were identi-
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Table 12. Results of randomized studies on the efficacy of percutaneous adhestolysis in post lumbar surgery syndrome.

Study Methodological .. Pain Relief and Results at
Study L. . . Participants . Comments
Characteristics Quality Scoring Function 12 months
Manchikanti et 120 73% of adhesiolysis group
al (43) RA. AC had >50% relief at 12 High quality
’ 10/12 60 adhesiolysis | months; 12% of caudal p study showing
group did. good evidence of
60 caudal epi- 3-4 adhesiolysis effectiveness.
dural steroid procedures/year
Heavner et al 83% of the patients
o showed st
1012 39 49% at 3 months, 43% at P w1tli§>l;)lzt1ve
6 months, and 49% at 12 :
months.
Manchikanti et 75
al (119) 25 caudal epi-
dural steroid S
R 72% of hypertonic saline
injection and 60% of normal saline
RA, AC 25 1-day ad- . . High quality study
b patients had >50% relief . A
10/12 hesiolysis with P with positive
. at 12 months, versus 0%
normal saline of caudal injections results.
25 1-day ad- ) ’
hesiolysis with
hypertonic
saline
Veihelmann et There was a significant
al (141) 47 1 -day decrease in VAS and Os-
adhesiolysis | westry scoresat 1, 3, 6, and Results
RA, AC 7/12 52 physical 12 months. 28 adhesiolysis p .
. undetermined.
therapy patients were able to de-
crease Gerbershagen grade
compared to 2 PT patients.

RA = randomized; AC = active-control; NR = non-randomized; PR = prospective; RE = retrospective; P = positive; N = negative

Table 13. Results of randomized and observational studies on the effectiveness of percutaneous adhesiolysis in lumbar spinal

stenosis.
Study Methodological .. Pain relief and Results at
Study L. . . Participants . Comments.
Characteristics Quality Scoring Function 12 months
Manchikanti 76% of adhesiolysis
etal (118) patients had >50% relief
25 adhesiolysis; | at 12 months; 4% of the
R AC 10/12 25 caudal epi- epidural group did. p ngh qu.a.hty study
dural steroid with positive results.
Average of 3-4 adhe-
siolysis procedures per
year.
Park et al . Moderate quality
0,
(146) PR 7/13 66, al.l haq 66% had improvement NA study with positive
adhesiolysis at 6 months results

R = randomized; AC = active-control; PR = prospective; P = positive; N = negative
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fied and selected for review. Of these, 5 randomized
controlled trials (43,100,118,119,141) and 2 observa-
tional studies (145,146) met the inclusion criteria. Of the
5 randomized controlled trials, one high quality study
dealt with post lumbar surgery syndrome (43) and one
high quality study dealt with spinal stenosis (118). The
3 remaining randomized controlled trials dealt with
low back and leg pain due to fibrosis from a variety of
causes including post surgery syndrome (100,119,141).

Applying the USPSTF criteria, these studies indi-
cate that there is fair evidence that percutaneous ad-
hesiolysis is effective in relieving low back and/or leg
pain caused by post lumbar surgery syndrome and that
there is fair evidence that percutaneous adhesiolysis is
effective in relieving low back and/or leg pain caused
by spinal stenosis.

The incidence of complications from percutaneous
adhesiolysis is low and the complications are generally
minimal and self-limited. The procedure should be con-
sidered to be low risk for serious adverse events when
performed by well-trained physicians.

Percutaneous adhesiolysis is a procedure designed
to lyse epidural scarring in patients with persistent low
back and leg pain due to post lumbar surgery syndrome
or spinal stenosis. Epidural scarring can arise from a
number of causes, most obviously surgery, infection, or
hematoma, but also because of disc herniation or sim-
ply the cumulative effect of recurrent subclinical bleed-
ing as the rich plexus of veins in the epidural space suf-
fer small tears during the slow process of degeneration
that occurs with aging. At this point, it is accepted that
scarring can cause pain, whether by tethering nerve
roots so that they are placed under tension with move-
ment or by decreasing nutrition to the roots either by
direct compression or compression of adjacent veins.
Furthermore, compression, degeneration, or leakage of
nuclear material can lead to an inflammatory response,
with pain.

There were 4 high quality randomized controlled
trials (43,100,118,119) and 2 moderate quality obser-
vational studies (145,146) showing that adhesiolysis
provides significant (greater than 50%) pain relief. The
procedure does not provide permanent relief, but, re-
peated up to 3 to 4 times year, provides relief in pa-
tients who have no other option to find relief other
than implantable devices or the unlikely benefit of fur-
ther surgery.

The definition of percutaneous adhesiolysis has
changed over time and it is important to consider what
differentiates an adhesiolysis from an epidural injec-

tion. Adhesiolysis was originally described as a 3-day
procedure using hypertonic saline, local anesthetic,
steroid, and hyaluronidase administered using a shear-
resistant steerable catheter. Heavner et al (100) showed
that neither hypertonic saline nor hyaluronidase was
critical for a successful outcome. Manchikanti et al (101)
showed that the procedure could be done in one day,
not 3 days. Manchikanti et al (119) also showed that
hypertonic saline was not critical to the procedure. The
common factor which differentiates percutaneous ad-
hesiolysis from an epidural steroid injection, whether
done through a needle or using a non-wire bound
catheter, is the use of a wire-bound, steerable catheter
to deliver appropriate volumes of saline, steroid, and
local anesthetic into the target area. Veihelmann et al
(141) noted the importance of placing the catheter at
the ventrolateral aspect of the epidural space and the
desirability of replicating the patient’s pain complaints.
Thus, there is a variety of factors which clearly differen-
tiate adhesiolysis from other injections, including cath-
eter placement, volumes injected and, most clearly, the
use of a wire-bound catheter.

This review provides formal analysis of the quality
of literature relating to the use of percutaneous adhe-
siolysis in persistent low back and leg pain due to post
lumbar surgery syndrome or lumbar spinal stenosis.

This review does reach differing conclusions than
some previous reviews and guidelines; whereas con-
clusions are similar to some others. The reason for this
different conclusion is the availability of new high or
moderate quality literature since the previous reviews
were performed and methodological rigor applied.

The major issues related to the conduct of research
pertaining to adhesiolysis revolves around the control
group or placebo. Placebo-control neural blockade is
not realistic even though it has been misinterpreted
and inaccurately promoted (44,109,111,193-206). It
continues to be a major issue. Some have mistakenly
reported that any local anesthetic injection yielding
similar results as steroids is considered placebo. Meth-
odologists tend to focus on the differences between
the 2 groups, ignoring the equivalency trials and
non-inferiority trials, as well as the basis of compara-
tive effectiveness research, which essentially evaluates
the differences between 2 treatments or similarities
(193-205). Consequently, this does not imply that the
treatments do not work. The experimental and clinical
findings from a multitude of investigations of electro-
physiological effects, injections into the disc, facet joint,
or paraspinal muscles have illustrated numerous vari-
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ables with therapeutic or active effects, even though
an inactive solution was injected into an active struc-
ture (207-215). In addition, for the placebo effect to be
evident, it has to be non-existent with prior treatments
and present repeatedly. The design of a placebo is an
extremely difficult venture in interventional pain man-
agement, specifically with percutaneous adhesiolysis
(216-219). Highly acclaimed authors Chou and Huffman
have considered that the use of a control group for per-
cutaneous adhesiolysis is a failure for caudal epidural
injections (109,111,119). However, they also ignored
positive results when it was derived by a less traumatic
procedure in non-surgical patients instead of fluoros-
copy, categorizing the study as a negative study for
those purposes (219). It may be ideal to use the design
by Manchikanti et al (43,68,118,119) for controlled pur-
poses in evaluating the role of adhesiolysis. However,
methodologists with substantial bias enjoy their role in
criticizing this aspect.

Percutaneous adhesiolysis involves multiple com-
ponents of treatment with adhesiolysis, injection of lo-
cal anesthetic, steroid, and hypertonic sodium chloride
solution. There has been varying evidence for all the
drugs utilized despite its targeted delivery (119). Fur-
thermore, all the drugs have varying mechanisms and
results in managing chronic, persistent, recalcitrant
pain secondary to either spinal stenosis or post surgery
syndrome. Consequently, the underlying mechanism of
action of epidurally administered steroids, local anes-
thetics, and hypertonic sodium chloride solution is still
not well understood. It is believed that the achieved
neural blockade alters or interrupts nociceptive input.
This reflects the mechanicians of the afferent fibers,
self-sustaining activity of the neurons, and the pat-
tern of central neuronal activities (44,220). In addition
to this, corticosteroids always have been shown to be
anti-inflammatory agents by inhibition of either the
synthesis or release of the number of pro-inflammatory
mediators and by causing a reversible local anesthetic
effect (220-225). Similarly, local anesthetics have also
been described to provide short- to long-term symp-
tomatic relief based on alteration of various mecha-
nisms including excess nociceptive process, excess re-
lease of neurotransmitters, nociceptive sensitization of
the nervous system, and phenotype changes (226-233).
There also has been experimental evidence illustrating
the effectiveness of local anesthetics similar to steroids
(226,233).

The hypertonic saline commonly administered with
adhesiolysis has been shown that osmolar depletion of

water content within peripheral axons resulted in de-
creased nerve conduction (234). It was later demon-
strated; however, that the attenuation of transmitter
release was from the neuromuscular junction exposed
to hypertonic solution (235). While Hitchcock provided
that evidence for the effectiveness of an intrathecal in-
jection of cold saline (236), it was subsequently shown
that the efficacy of hypertonic saline was due to the
hypertonicity of the solution rather than to any thermal
effect (237). Multiple other studies have shown various
mechanisms including selective C-fiber blockade in cat
dorsal rootlets with an increased concentration of chlo-
ride ion (238); decrease of the spinal cord water con-
tent and depressed lateral column-evoked ventral root
response (174); change in the volume due to outflow
of water across the membrane and ionic concentration
changes (239); reduction in swelling or by osmotically
induced fluid shifts, reducing pressure on the nerve,
and producing a local anesthetic effect of the hyper-
tonic solution (240); whereas some have illustrated an
actual increase in tissue mass in the case of intraverte-
bral tissue incubated in 10% sodium chloride solution
(241). In contrast, Racz and colleagues (242) showed
that the study of dural permeability in dogs demon-
strated transdural calibration of hypertonic saline to
occur very slowly, but resulted in the doubling of the
cerebral spinal sodium concentration 20 minutes after
extradural placement of 10% sodium chloride solution.
Consequently, the anesthetic effects of epidural hy-
pertonic saline not only remain controversial and lack
definition, but also cast doubt on the hypothesis that
it achieves its therapeutic effect by shrinking the mass.

In addition, there have also been multiple discus-
sions in reference to the type of local anesthetic, ste-
roids, hypertonic sodium chloride solution, as well as
the dosage and time of administration. These have
been discussed in various studies and in previous re-
views (102,103,110,155,167,242).

The results of this systematic review may be ap-
plied in interventional pain management practices
utilizing appropriate evaluations (43,111,112,118,,132-
134,203,243,244). Future implications for research
should include a clear case definition with consistent
inclusion and exclusion criteria; technical consideration;
frequency, type, and volume of injectate; outcome mea-
sures; appropriate design; and reporting of randomized
trials (245-249).

Ongoing controversies exist, as do methodological
flaws in evaluation. For clinical purposes and in order
to implement comparative effectiveness research, there
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must be substantial alterations in the thinking of the
methodologists and in the evaluation of the literature
so as to provide appropriate clinical guidance rather
than negative opinions based on bias.

In conclusion, this systematic review provides prac-
tical evidence for the management of an extremely dif-
ficult problem with recalcitrant low back and lower ex-
tremity pain either secondary to post surgery syndrome
or spinal stenosis with a modality which is considered as
safe with moderate results.

5.0 ConcLusion

A systematic review of the literature regarding per-
cutaneous adhesiolysis shows fair evidence for the ef-
fectiveness of the procedure in both spinal stenosis and
in post lumbar surgery syndrome.
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