
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.
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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 I 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 

Chronic 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-
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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 Methods

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 (+) N (-) U (unclear)

A) Are the patients described in detail so that one can decide whether they are comparable to those 
who are treated in a clinical practice?

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

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 
of randomization 
adequate? 

A random (unpredictable) assignment sequence. Examples of adequate methods are coin toss (for studies 
with 2 groups), rolling a die (for studies with 2 or more groups), drawing of balls of different colors, draw-
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. 

Yes/No/
Unsure 

B 2. Was the treatment 
allocation concealed? 

Assignment generated by an independent person not responsible for determining the eligibility of the 
patients. This person has no information about the persons included in the trial and has no influence 
on the assignment sequence or on the decision about eligibility of the patient. 

Yes/No/
Unsure 

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

3. Was the patient blind-
ed to the intervention? 

This item should be scored “yes” if the index and control groups are indistinguishable for the patients 
or if the success of blinding was tested among the patients and it was successful. 

Yes/No/
Unsure 

4. Was the care provider 
blinded to intervention? 

This item should be scored “yes” if the index and control groups are indistinguishable for the care 
providers or if the success of blinding was tested among the care providers and it was successful. 

Yes/No/
Unsure 

5. Was the outcome 
assessor blinded to the 
intervention? 

Adequacy of blinding should be assessed for the primary outcomes. This item should be scored “yes” if the success 
of blinding was tested among the outcome assessors and it was successful or: 
    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.

Yes/No/
Unsure 

D Were incomplete outcome data adequately addressed? 

  6. Was the drop-out 
rate described and 
acceptable? 

The number of participants who were included in the study but did not complete the observation period or 
were not included in the analysis must be described and reasons given. If the percentage of withdrawals and 
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). 

Yes/No/
Unsure 

  7. Were all randomized 
participants analyzed 
in the group to which 
they were allocated? 

All randomized patients are reported/analyzed in the group they were allocated to by randomization 
for the most important moments of effect measurement (minus missing values) irrespective of non-
compliance and co-interventions. 

Yes/No/
Unsure 

E 8. Are reports of the 
study free of sug-
gestion of selective 
outcome reporting? 

In order to receive a “yes,” the review author determines if all the results from all pre-specified out-
comes have been adequately reported in the published report of the trial. This information is either 
obtained by comparing the protocol and the report, or in the absence of the protocol, assessing that 
the published report includes enough information to make this judgment. 

Yes/No/
Unsure 

F Other sources of potential bias: 

  9. Were the groups 
similar at baseline re: 
the most important 
prognostic indicators? 

In order to receive a “yes,” groups have to be similar at baseline regarding demographic factors, dura-
tion and severity of complaints,  percentage of patients with neurological symptoms, and value of 
main outcome measure(s). 

Yes/No/
Unsure 

  10. Were co-interven-
tions avoided or similar? 

This item should be scored “yes” if there were no co-interventions or they were similar between the 
index and control groups.

Yes/No/
Unsure 

  11. Was the compli-
ance acceptable in all 
groups? 

The reviewer determines if the compliance with the interventions is acceptable, based on the reported intensity, 
duration, number and frequency of sessions for both the index intervention and control intervention(s). For 
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.

Yes/No/
Unsure 

  12. Was outcome assess-
ment timing similar in 
all groups?

Timing of outcome assessment should be identical for all intervention groups and for all important 
outcome assessments.

Yes/No/
Unsure 

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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cussed by a third reviewer. If there is a conflict of inter-
est with the reviewed manuscript with authorship or 
any other type of conflict, the involved authors will not 

review the manuscript for quality assessment, clinical 
relevance, evidence synthesis, or grading of evidence.

Randomized trials meeting the inclusion criteria 

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

c) 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

c) 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 *

c) 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

c) 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). 
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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 *

c) 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

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

3) Ascertainment of exposure

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

b) structured interview *

c) 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 *

c) 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) *

c) 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 
for inclusion (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
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 
diagnostic test accuracy).

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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Fig. 1. The flow diagram illustrating purcutaneous adhesiolysis in post lumbar surgery syndrome and spinal stenosis.

Potential articles
449

Abstracts reviewed
449

Articles excluded by title and/or abstract
1,025

Manuscripts considered for inclusion
15

Manuscripts considered for inclusion = 8
Randomized trials = 5

Non-randomized studies = 3

Abstracts excluded
339

Full manuscripts reviewed
110

Manuscripts considered
n = 34

Computerized and manual search of literature
1,474

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 
Author(s)

Number of  
Patients

Treated vs Control
Reason for Exclusion

Follow-up Period Other Reason(s)

RANDOMIZED CONTROLLED TRIAL

Yousef et al (148) 38

Caudal epidural steroid with 
local anesthetic and hyper-
tonic saline versus caudal 
epidural with hypertonic 
saline, local anesthetic, and 
hyaluronidase.

52 weeks

The authors studied caudal epidural steroid with 
local anesthetic and hypertonic saline versus caudal 
epidural with hypertonic saline, local anesthetic, and 
hyaluronidase; however, there was no adhesiolysis 
performed with catheter or by other means except 
potentially with hypertonic saline and hyaluronidase. 

OBSERVATIONAL STUDIES

Gerdesmeyer  et 
al (104) 25 3-day adhesiolysis 12 weeks Failure to meet requirement of at least 50 patients

Devulder et al 
(142) 34

Caudal epidural steroid 
injection with non-wire 
reinforced catheter
No control

12 months
Failure to meet requirement of at least 50 patients; 
procedure was done without wire reinforced catheter; 
catheter not placed at site of pathology

Manchikanti et al 
(143) 120 60 in each group 12 months

Both groups (percutaneous adhesiolysis and endo-
scopic adhesiolysis) included patients who have al-
ready failed adhesiolysis, essentially acting as control. 

Manchikanti et al 
(144) 45 1-day adhesiolysis v physical 

therapy 12 months Failure to meet requirement of at least 50 patients

Manchikanti et al 
(147) 23 1-day adhesiolysis

No control 2 years Failure to meet requirement of at least 50 patients

Lee & Lee (149) 86
Percutaneous adhesiolysis 
with Navicath One year

The authors studied clinical effectiveness of 
percutaneous adhesiolysis using Navicath for the 
management of chronic pain due to lumbosacral disc 
herniation. 

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

Manuscript 
Authors

Number of  
patients

Treatment vs. 
Comparator

Length of  Follow 
up

Outcome 
Parameters

Comments

RANDOMIZED

Manchikanti 
et al 2009 
(43)

Randomized, 
active-control 

120
Post lumbar 
surgery 
syndrome 

60 patients receiving 
1-day adhesiolysis
60 patients with caudal 
epidural.
Repeat procedures al-
lowed at 3 months based 
upon initial improvement 
then deterioration of pain 
relief to below 50%.

12 months
Crossover allowed 
at 3 months.
Of caudal group, 10 
were unblinded at 
6 months and 33 at 
12 months; of the 
adhesiolysis group, 
2 were unblinded 
prematurely.

NRS
ODI
Opioid intake
Employment/
work status

90% of adhesiolysis group had >50% 
relief at 3 months and 73% did at 12 
months.
35% of caudal group had >50 relief at 3 
months and 12% did at 12 months.
77% of adhesiolysis group had >40% 
improvement in ODI at 12 months com-
pared to 13% of caudal group.
Average of 3.5 adhesiolysis procedures/year 
with an average relief/year of 4½  weeks.

Heavner et al 
1999 (100)

Randomized, 
active-control

59
Epidural 
fibrosis with 
radicular pain

3 day adhesiolysis 
protocol
4 groups:
Group I: hypertonic sa-
line  plus hyaluronidase 
Group II: hypertonic 
saline
Group III: isotonic saline 
(0.9% NaCl)
Group IV: isotonic saline 
plus hyaluronidase

12 months MPQ
VAS for back, 
right leg, and 
left leg pain

Purpose of study was to determine if 
hyaluronidase or hypertonic saline 
improved the outcome.
29% drop out rate
Low back rather than leg pain was the 
greatest problem.
Hyaluronidase did not provide benefit. 
Hypertonic saline patients required 
fewer additional treatments than patients 
treated with normal saline.
Maximum VAS scores were improved in 
between 25% and 60% of patients at 12 
months.
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Manuscript 
Authors

Number of  
patients

Treatment vs. 
Comparator

Length of  Follow 
up

Outcome 
Parameters

Comments

Manchikanti 
et al 2009 
(118)

Randomized, 
active-control

50
Spinal stenosis 
with radicular 
pain

25 patients receiving 
1-day adhesiolysis.
25 patients with caudal 
epidural.
Repeat procedures al-
lowed at 3 months based 
upon initial improvement 
then deterioration of pain 
relief to below 50%.

12 months

Crossover allowed 
at 3 months.
Of caudal group, 18 
prematurely; of the 
adhesiolysis group, 
0 were unblinded 
prematurely.

NRS
ODI

Opioid intake, 
employment, 
work status

76% of adhesiolysis group had >50% pain 
relief at 12 months; 4% of caudal group did.
80% of adhesiolysis group had >40% 
improvement in ODI at 12 months; 0% 
of caudal group did.
Average of 3.5 adhesiolysis procedures/
year.
Average pain relief was 12.3 weeks in ad-
hesiolysis group and 3.2 weeks in caudal.

Manchikanti 
et al 2004 
(119)

Randomized, 
active-control

75
Low back 
pain without 
response to 
epidural injec-
tion and no 
facet disease
Between 64% 
and 72% 
patients had 
prior lumbar 
surgery; be-
tween 4% and 
20% had spinal 
stenosis

25 caudal epidural steroid 
injection 

25 1-day adhesiolysis 
with normal saline

25 1-day adhesiolysis 
with hypertonic saline

Patients averaged 2.1 to 
2.7 procedures

12 months
Unblinding at 3 or 6 
months

VAS
ODI
Work status
Opioid intake
Range of 
motion
Psychological 
evaluation 
by P3

72% of hypertonic saline and 60% of nor-
mal saline patients had >50% relief at 12 
months, versus 0% of caudal injections.

18 of the caudal group were unblinded by 
6 months.

Veihelmann 
et al 2006 
(141)

Randomized, 
active control

99
Low back pain 
with sciatica 
due to disc 
protrusion or 
failed back 
surgery (13 
patients had 
discectomy)

47 1-day adhesiolysis

52 physical therapy

12 months

Crossover from PT 
to adhesiolysis al-
lowed at 3 months. 
12 patients crossed 
over.

VAS for back 
and leg pain
ODI
Gerbershagen 
score
Opioid use

Leg VAS in adhesiolysis group went 
from 7.2 to 2.4 at 3 months and 2.8 at 12 
months.
Physical therapy group showed no 
significant change. Because of drop out 
in the physical therapy group, no statisti-
cal comparison was done between the 
groups at 6 or 12 months.

OBSERVATIONAL

Manchikanti 
et al 1999 
(101) 

Retrospective

300
Chronic 
resistant low 
back and lower 
extremity pain

103 in 2-day adhesiolysis 
group
129 in 1-day adhesiolysis 
group
68 excluded
Repeat procedures were 
provided

12 months Significant 
(>50%) pain 
relief

41% of 2-day procedure and 33% of 
1-day procedure had >50% relief at 3 
months after 2 procedures.
No difference between 1-day or 2-day 
procedures versus reported outcomes of 
3-day procedure.

Gerdesmeyer 
et al 2005 
(145)

Prospective

61
Radiculopathy. 
Etiology not 
specified

3 day adhesiolysis 
protocol

6 months ODI
McNab score

ODI improved from 67 to 19 at 3 months 
and 28 at 6 months.

Prior to intervention, 61 patients rated 
their pain moderate or bad; at 6 months, 
33 were excellent or good while 22 were 
moderate or bad.

Park et al 
2011 (146)

Prospective

66
Symptomatic 
lumbar spinal 
stenosis

1 day adhesiolysis
protocol

6 months 5 point satis-
faction scale

51% of patients reported no pain or 
much improved pain at 6 months
Relief did not correlate with dural sac 
cross sectional area.

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

VAS = Visual analog scale
ODI = Oswestry Disability Index
NRS = Numeric rating scale
MPQ = McGill Pain Questionnaire
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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 

Table 8. Clinical relevance of  included studies.

Manuscript Author(s)
A) Patient 
description

B) Description of  
interventions and 
treatment settings

C) Clinically 
relevant 

outcomes

D) Clinical 
importance

E) Benefits 
versus potential 

harms

Total 
Criteria 

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 trials.

Manchikanti 
et al (43) 

Heavner et 
al (100)

Manchikanti 
et al (118)

Manchikanti 
et al (119)

Veihelmann 
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

Reports of the study free of suggestion of selective 
outcome reporting Y Y Y Y Y

Groups similar at baseline regarding most important 
prognostic indicators 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
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study examined spinal stenosis (118), one study exam-
ined post lumbar surgery syndrome (43) and 3 studies 
evaluated low back and leg pain due to fibrosis from a 
variety of causes (100,119,141).

A methodological quality assessment of the 3 ob-
servational studies meeting the inclusion criteria was 
carried out utilizing the Newcastle-Ottawa Scales as il-
lustrated in Table 10. All 3 studies were cohort studies. 

Table 10. Assessment of  cohort studies.

Manchikanti 
et al (101)

Gerdesmeyer 
et al (145)

Park et 
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

  c) 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

  c) 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 *

  c) 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

  c) 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) *

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

  d) no statement

SCORE 6/13 7/13 7/13
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 
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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 MRI 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 adhesiolysis in post lumbar surgery syndrome.

Study
Study 

Characteristics
Methodological 
Quality Scoring

Participants
Pain Relief  and 

Function
Results at 
12 months

Comments

Manchikanti et 
al (43) RA, AC

10/12

120

60 adhesiolysis

60 caudal epi-
dural steroid 

73% of adhesiolysis group 
had >50% relief at 12 

months; 12% of caudal 
group did.

3-4 adhesiolysis 
procedures/year

P

High quality 
study showing 

good evidence of 
effectiveness. 

Heavner et al 
(100) RA, AC

10/12 59

83% of the patients 
showed significant im-

provement compared to 
49% at 3 months, 43% at 
6 months, and 49% at 12 

months.

P
High quality study 

with positive 
results. 

Manchikanti et 
al (119)

RA, AC
10/12

75
25 caudal epi-
dural steroid 

injection 
25 1-day ad-

hesiolysis with 
normal saline
25 1-day ad-

hesiolysis with 
hypertonic 

saline

72% of hypertonic saline 
and 60% of normal saline 
patients had >50% relief 
at 12 months, versus 0% 

of caudal injections.

P
High quality study 

with positive 
results. 

Veihelmann et 
al (141)

RA, AC 7/12

47 1 –day 
adhesiolysis
52 physical 

therapy 

There was a significant 
decrease in VAS and Os-

westry scores at 1, 3, 6, and 
12 months. 28 adhesiolysis 

patients were able to de-
crease Gerbershagen grade 
compared to 2 PT patients.

p Results 
undetermined. 

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
Study 

Characteristics
Methodological 
Quality Scoring

Participants
Pain relief  and 

Function
Results at 
12 months

Comments.

Manchikanti 
et al (118)

R, AC 10/12

25 adhesiolysis;
25 caudal epi-
dural steroid 

76% of adhesiolysis 
patients had >50% relief 
at 12 months; 4% of the 

epidural group did.

Average of 3-4 adhe-
siolysis procedures per 

year.

P High quality study 
with positive results.

Park et al 
(146) PR 7/13 66, all had 

adhesiolysis 
66% had improvement 

at 6 months NA
Moderate quality 

study with positive 
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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