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ABSTRACT ~ Purpose of Review: This review presents epidurolysis as a procedure to alleviate 
pain and disability from epidural adhesions. It reviews novel and groundbreaking evidence, 
describing the background, indications, benefits and adverse events from this procedure in an 
effort to provide healthcare experts with the data required to decide on an intervention for their 
patients. Recent Findings: Epidural adhesions (EA) or epidural fibrosis (EF) is defined as 
non-physiologic scar formation secondary to a local inflammatory reaction provoked by tissue 
trauma in the epidural space. Often, it is a sequelae of surgical spine intervention or instru-
mentation. The cost associated with chronic post-operative back pain has been reported to be 
up to nearly $12,500 dollars per year; this, coupled with the increasing prevalence of chronic 
lower back pain and the subsequent increase in surgical management of back pain, renders EF 
a significant cost and morbidity in the U.S. Though risk factors leading to the development 
of EA are not well established, epidural fibrosis has been reported to be the culprit in up to 
46% of cases of Failed Back Surgery Syndrome (FBSS), a chronic pain condition found in up 
to 20–54% of patients who receive back surgery. Moreover, EF has also been associated with 
lumbar radiculopathy after lumbar disc surgery. Epidurolysis is defined as the mechanical 
dissolution of epidural fibrotic scar tissue for persistent axial spine or radicular pain due to epi-
dural fibrosis that is refractory to conservative therapy Endoscopic lysis of adhesions is a proce-
dural technique which has been shown to improve chronic back pain in one-third to one-half 
of patients with clinically symptomatic fibrous adhesions. Here we review some of the novel
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evidence that supports this procedure in EA and FBSS. Summary: The literature concerning 
epidurolysis in the management of epidural adhesions is insuff icient. Prospective studies, 
including randomized controlled trials and observational studies, have suggested epidur-
olysis to be effective in terms of pain reduction, functional improvement, and patient satis-
faction scores. Observational studies report epidurolysis as a well-tolerated, safe procedure. 
Current evidence suggests that epidurolysis may be used as an effective treatment modality 
for epidural adhesions. Nonetheless, further high quality randomized controlled studies 
assessing the safety and eff icacy of epidurolysis in the management of epidural adhesions is 
needed. Psychopharmacology Bulletin. 2020;50(4, suppl. 1):74–90.

IntroductIon

Epidural adhesions (EA), also referred to as epidural fibrosis (EF), is 
defined as non-physiologic scar formation secondary to a local inflam-
matory reaction provoked by tissue trauma in the epidural space.1 EA 
is well known as one of the more frequent complications of lumbar sur-
gery, with studies reporting an incidence as high as 91%.2,3 Endoscopic 
lysis of adhesions is a procedural technique which has been shown to 
improve chronic back pain in one-third to one-half of patients with 
clinically symptomatic fibrous adhesions.4 Epidurolysis is defined as the 
mechanical dissolution of epidural fibrotic scar tissue for persistent axial 
spine or radicular pain due to EF that is refractory to conservative ther-
apy.5,6 It was initially described in 19897 and thought to be beneficial 
due to local lavage of proinflammatory mediators through the targeted 
delivery of corticosteroids, anesthetics, hypertonic saline, and hyaluroni-
dase to the site of inflammation.1,6,7 The procedure involves use of 
a flexible spinal endoscope to deliver medications and mechanically 
lyse adhesions under direct visualization of target sites.6 Candidates 
for therapy include patients with chronic refractory low back pain not 
responsive to less invasive remedies including physical therapies, oral 
and topical medications, and epidural injections. Compared to percu-
taneous lysis of adhesions, epiduroscopy offers clinicians direct visu-
alization of the epidural space and pathologic adhesions. Endoscopic 
lysis of adhesions is a newer technique than the percutaneous approach, 
and as such, there is less evidence supporting its use.8 The purpose of 
this review is to provide a comprehensive update on existing literature 
addressing the efficacy, safety, and therapeutic benefit of epidurolysis in 
the management of EA. 

EpIdEmIology of EpIdural adhEsIons

The existing literature regarding the incidence and prevalence of 
EF following back surgery is limited. The diagnosis of EF following 
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back surgery is most often made through imaging modalities such as 
computed tomography or magnetic resonance imaging.9,10 The preva-
lence has been reported to be between 24% and 100% of patients who 
receive back surgery, varying according to imaging test of choice and 
definition of EF.9,11 However, Bosscher et al. found epiduroscopy to 
be most sensitive in diagnosis, and subsequently concluded that EF is 
an underdiagnosed condition due to the underuse of epiduroscopy.3 
The relationship between persistent back pain and EF was originally 
reported by Ross et al. in 1996 where he showed a clear association 
between the presence of EF and radicular pain, stating that patients with 
extensive fibrosis were 3.2 times more likely to experience radicular pain 
compared to those with less extensive scarring.12 This was confirmed 
three years after in 1999 by Maroon et al. showing a direct relation-
ship between pain and presence of epidural scarring.13 Lastly, Bosscher 
reported that 83.3% to 91% of patients with persistent pain after back 
surgery had severe EF.3 The cost associated with chronic post-operative 
back pain has been reported to be up to nearly $12,500 dollars per year; 
this, coupled with the increasing prevalence of chronic lower back pain 
and the subsequent increase in surgical management of back pain, ren-
ders EF a significant cost and morbidity in the U.S.14–17

rIsk factors for thE dEvElopmEnt of EpIdural adhEsIons

There are few studies evaluating specific risk factors that might con-
tribute to the development EA, the majority of them focusing on surgical 
risk factors. Masopust et al. identified insufficiently treated periopera-
tive bleeding in the operative site involving the nervous structures as a 
surgical risk factor for the development of EF.16 Adequate hemostasis 
and subsequent absent or minimal development of hematoma is criti-
cally important in the prevention of EF.1,18 Reoperation of the lumbar 
spine is also associated with increased incidence of EF, with rates as 
high as 60%.19,20 Jayson also found that patients with significant defects 
in the fibrinolytic system had more severe symptoms in the context 
of EF.21 Extent of surgery has also been shown to be associated with 
severity of fibrosis.12,22 

Additionally, many surgical and pharmacological methods have been 
developed to prevent the development of EA following back surgery. 
Proposed techniques revolve around minimizing the incidence and size 
of post-operative hematomas at the site of operation, creating a physi-
cal barrier between the dura and the tissues being operated on, and 
lastly, local injection of various drugs to decrease the formation of scar 
tissue.18 Techniques vary widely, including, but not limited to, placement 
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of surgical drains at the operation site, use of fibrin glue or carboxy-
methylcellulose and polyethylene oxide barriers, injections of hyaluronic 
acid at the operation site, corticosteroid injections, recombinant tissue 
plasminogen activator injections, intra-operative topical Rifamycin use, 
targeted pre and intra-operative low-dose radiation, and even topical 
application of honey.23–29 Despite all of the different approaches, there 
still remains no widely accepted standard treatment for prevention of 
post-operative EF. 

Though risk factors leading to EF are not well established, EF has 
been reported to be the culprit in up to 46% of cases of Failed Back 
Surgery Syndrome (FBSS), a chronic pain condition found in up to 
20%–54% of patients who receive back surgery.17,19 EF has also been 
associated with lumbar radiculopathy after lumbar disc surgery, with the 
earliest report in 1988 by Cervellini et al.30 Lastly, the development of 
EF has been shown to aid in the acceleration of osteophyte formation, 
contributing to the development of lumbar stenosis.31 Prevention of 
EF is limited to appropriate presurgical patient assessment, reducing 
operating time, and achieving excellent hemostasis.

pathophysIology of EpIdural adhEsIons

The pathophysiology of EF has proven to be complex. The earliest 
proposed explanation, by Key and Ford in 1948, revolved around dam-
age to the annulus fibrosis.31 This was refuted by LaRocca and Macnab 
in 1974, who posited that, in fact, trauma to the erector spinae mus-
cle mass overlying the dura is the principal source of scarring.32 They 
explained that just as in muscle trauma elsewhere in the body, fibroblast 
infiltration ensues, which then replaces any residual epidural hema-
toma with granulation tissue.32 The granulation tissue then evolves into 
dense fibrous tissue due to the polymerization of fibrinogen into fibrin, 
compressing surrounding structures.21,25 Long et al. in a study done 
in 1991, supports the proposed mechanism by concluding as well that 
EF is a consequence of normal wound healing.33 Additionally, residual 
microscopic cotton debris from surgery is described to possibly contrib-
ute to EF, acting as a local fibrogenic stimulus.21 

The morbidity associated with EF, however, is due to nerve root dam-
age. The relationship between EF and nerve root damage has been well 
described in the literature. Rydevik first showed in 1981 that direct 
compression to the nerve leads to impaired intraneural circulation and 
consequential ischemic damage.34 This damage to endoneurial vessels 
may result in increased permeability of the vessels with formation of 
endoneurial edema, further jeopardizing the microcirculation in the 
nerve fascicles due to increased pressure.34 Jayson proposed that EF 
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along with subsequent osteophytic proliferation leads to compression 
of epidural veins, resulting in hypoxic neuronal atrophy.21 Mechanical 
compression and inadequate perfusion both contribute to the local dis-
comfort as well as radiating pain often felt by patients with EF.

clInIcal prEsEntatIon and dIagnosIs of EpIdural 
adhEsIons

The diagnosis of EF in the post-operative setting is difficult and 
elusive. Patients with EF may present with a variety of symptoms, of 
which many may fit well under the diagnosis of FBSS. As a result, 
discovery and subsequent independent diagnosis of EF is rare, and it 
is often instead found as an incidental imaging finding in the work-up 
of FBSS.3 The definition of FBSS being poorly defined, coupled with 
historically inefficient and cost ineffective evaluation of post-operative 
chronic lumbar pain, results in a significant delay in establishing the 
causative root problem.35 Additionally, formation of adhesions in the 
epidural cavity is a normal response to back surgery, which further com-
plicates the diagnosis.3,36

The importance of the history and physical exam in the diagnosis of 
EF cannot be overstated. A complete evaluation allows the provider to 
rule out secondary etiologies for post-operative pain, such as infection 
or malignancy. Due to the varying degrees of symptom severity seen in 
EF, the history and clinical examination of persistent back pain in the 
post-operative setting needs to be comprehensive. This includes but is 
not limited to presence of saddle anesthesia, loss of bladder or bowel 
control, loss of sensation and/or strength in the lower extremities, pres-
ence of fever, unexplained weight loss, etc. Review of surgical reports, 
pre-operative radiographs, and medical records must also be done. 
Duration and onset of symptoms may not be helpful in the diagnosis 
of EF, with previous studies reporting presence of symptoms as early as 
6 weeks post-operatively and as late as 6 months post-operatively.30,37 

Generally, the minimal laboratory work-up should include a com-
plete blood count with white blood cell differential to evaluate for post-
operative infection. Imaging studies are undeniably the most valuable in 
diagnosing EF. Historically, MRI evaluation with gadolinium is the test 
of choice due to the benefit of being able to differentiate EF from other 
pathologies, such as first-time or recurrent disc herniation.38 Jinkins 
described in 1993 that neural enhancement seen on MRI may serve 
as a helpful marker in the diagnosis of FBSS, and subsequently, EF.39 
BenDebba et al. added by reporting a relationship between the presence 
of epidural scar on MRI and activity-related pain, stating that the odds 
of extensive scar seen on MRI decreased by 30% for every 31% decrease 
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in activity-related pain score.12 For patients who have contraindications 
for MRI, CT myelography may be used.40 Lastly, Bosscher reports 
Epiduroscopy as an underused but valuable tool in determining EF as 
the primary diagnosis behind FBSS.3 A diagnosis of EF may only be 
made with supporting imaging findings.

EpIdural adhEsIolysIs

Epidural adhesiolysis is an intervention used to treat chronic back or 
radicular pain that is refractory to conservative treatments. Scar tissue 
in the epidural space is thought to not only directly causes pain, but 
also inhibit the distribution of medications to the area. Accordingly, 
the efficacy of epidural adhesiolysis is a result of removing this fibrotic 
tissue from the epidural space. The intervention as it is most commonly 
performed today was originally described by Racz et al. in 1989.41 In 
brief, a large bore needle and catheter is inserted through the sacral 
hiatus and into the epidural space. The catheter is used to access the 
fibrotic regions, where saline or medications are then utilized to lyse 
the adhesions. 

The procedure’s efficacy is thought to be primarily from directly 
removing the adhesions adjacent to nerves and nerve roots. The mecha-
nism of scar tissue resulting in pain continues to be worked out, but it 
has been established that select spinal structures most sensitive to pain 
are those with nerves constrained by fibrosis.42 A study that further 
investigated this finding demonstrated that the probability of recurrent 
pain shares a positive correlation with scarring and that patients with 
significant scar tissue were 3.2 times more likely to experience radicular 
pain.12 Considering these findings, decreasing the scar tissue burden on 
the nerves is thought to be the primary mechanism by which epidural 
adhesiolysis achieves pain relief. 

Epidural adhesiolysis is also thought to produce beneficial effects 
resulting from the local effects of fluid administration. Various studies 
have demonstrated that pro-inflammatory cytokines can initiate or exac-
erbate existing radiculopathy and lumbar back pain.43–45 Accordingly, 
it is hypothesized that washing out these cytokines with epidural injec-
tions prompts pain resolution.46 In support of this, a review of 15 studies 
found a statistically significant correlation between the amount of fluid 
used in epidural injections and pain relief.47 Authors propose that this 
finding is due to enhancing vascularity to ischemic nerves and limiting 
excess discharge from affected nerves in addition to effectively washout 
out the epidural space of inflammatory cytokines.46,47

The two most common indications for epidural ahesiolysis include 
failed back syndrome and spinal stenosis.46 Failed back surgery 
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syndrome is pain of various causative etiologies that persists despite 
surgical intervention. Epidural fibrosis is purported as a common cause 
of this condition that boasts an incidence as high as 40%.48,49 Spinal 
stenosis is less common in the general population but increases dra-
matically with age with an incidence as high as 47% in the elderly.50 
Although mechanistic details remain under investigation, spinal ste-
nosis is associated with increased collagen fibers and fibrocartilaginous 
cells within the ligament flavum that in turn cause hypertrophy.51,52 As 
a result, the patient experiences symptoms of spinal cord and nerve root 
compression without any herniation of the nucleus pulposus.53 

pErcutanEous lysIs of adhEsIons

Achieving adhesiolysis percutaneously was introduced in 1981 as a 
means to achieve anesthesia or analgesia.54 The efficacy of a percu-
taneous epidural adhesiolysis has been studied repeatedly. In a study 
of 92 patients, percutaneous lysis of adhesions showed a significant 
improvement in visual analog scale scores (VAS) at six month follow 
up when compared to the control group treated by injected dexameth-
asone.55 In a study that followed failed back surgery patients over 2 
years post-percutaneous adhesiolysis, 82% of the 120 showed significant 
improvement as defined by at least 50% relief.56 This trend also applies 
to PLOA in lumbosacral intervertebral disc herniation. In a study of 
228 such patients, a significant improvement in pain was found at the 
3 month follow up.57 However, promising results are not unanimous. A 
2014 case series of four patients reported no long-lasting effects or func-
tional improvement of PLOA with the Racz or NaviCath catheter.58 
Although reported success varies, authors have concluded that PLOA 
has sufficient evidence for short term efficacy and moderate evidence 
for long-term efficacy, as defined by less than or greater than 3 month 
follow up.59

Select factors have been shown to prognosticate outcomes of PLOA. 
A review of 407 cases of lumbar disc herniation demonstrated that 
the presence of high intensity zones on MRI is an independent vari-
able associated with favorable long-term outcomes. Conversely, a herni-
ated disc involving the vertebral foramen predicts poor results.60 Initial 
investigation into the effects of anatomical variables on the success 
of PLOA have shown improvement regardless of sacral morphology 
type.57 Further research into these areas will provide enhanced under-
standing of procedural success rates and insight into optimal patient 
selection. 

PLOA can be executed in a variety of ways as determined by sur-
geon preference. Notably, the procedure can be achieved by caudal, 

74-90_PB-Urits1.indd   8074-90_PB-Urits1.indd   80 10/15/2020   11:38:53 AM10/15/2020   11:38:53 AM



An Evidence Based Review of Epidurolysis

81
Urits, et al.

PsychoPharmacology Bulletin:  Vol. 50 · No. 4 · Suppl. 1

interlaminar, L5 foraminal, or L5-S1 transforaminal approaches. Each of 
these have demonstrated comparable and significant improvement over 
baseline without differences in complication rates.61,62 Intraoperatively, 
the catheter that dispenses the medication can be placed ventrally or 
dorsally in the spinal canal. Anatomically, the ventral approach offers the 
potential for improved drug administration. In the first study compar-
ing these two approaches, the ventral approach demonstrated improved 
VAS scores at postoperative months three and six.63 Increased focus on 
these areas of associated risks and success of procedural options may 
allow for technique specific to the patient and their pathology. 

The role of administering steroids during or shortly after percutane-
ous adhesiolysis remains under investigation. Although epidural steroids 
have been applied for lumbar discectomy cases for more than 20 years, 
the literature is lacking on steroid use for adhesiolysis patients.64 Further, 
there is debate whether steroids are best administered intravenously or 
epidurally as it is reported that many surgeons opt not to administer 
epidural steroids for fear of infection susceptibility.65,66 In an analysis 
of 16 trials investigating this risk in lumbar discectomy cases, there 
was a trend of epidural steroids toward increased infection although 
this difference was not significant.67 In a study considering only per-
cutaneous adhesiolysis cases, epidural application was demonstrated to 
have significantly superior pain-control in the post-operative and short-
term periods.68 However, this difference was not significant at 1, 6, 
and 12-month follow up. In this series, epidural application showed no 
increased infection rate over the intravenous or control groups. Other 
relevant factors that should be considered with this decision include 
the longer anti-inflammatory effects of epidural injections, but also the 
delated wound healing and potential to predispose to disc herniation.69

The procedure is not without several risks. Commonly observed com-
plications include dural puncture, medication administration into the 
subarachnoid and subdural space, catheter shear, infection, and hae-
modynamic instability. Procedural complications are seen more imme-
diately than adverse effects of the drugs administered.70 A review of 
250 PLOA cases resulted in the following adverse events: 39 patients 
had bleeding or aspiration from the epidural space, 25 had dermatomal 
numbness in the upper and lower extremities, 12 had hypotension dur-
ing or after the procedure, and 11 had dural puncture.71 Less commonly, 
patients experienced hypotension, epidural abscesses, and meningitis. 
Catheter-related issues in the review included torn catheter sheaths, 
catheter blockage, and catheter migration to the prevertebral space, epi-
dural vein, and dura. 

PLOA has been noted to cause can also have musculoskeletal com-
plaints involving either the ipsilateral or contralateral side. One such 
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complication is detailed in a case report of a 19 year old who suffered 
acute motor weakness in the right lower leg after adhesiolysis on the 
left.72 Authors suggest these symptoms resulted from increased pres-
sure on the contralateral side to medication injection as emergency 
surgery subsequently demonstrated an inflamed right L5 nerve root. 
With this subsequent surgery, symptoms completely resolved. Further, 
it has also been reported that the catheter can become dislodged in 
the epidural space, putting the patient at risk for infection, fibrosis, 
or mechanical neural irritation. In a case of this particular complica-
tion, the patient complained of left-sided leg pain and numbness that 
completely resolved after repeat surgery was completed to retrieve the 
broken catheter.73 

There have also been reports of neurological and cardiovascular 
sequelae of the procedure. Specifically, it has been specifically linked 
to stress induced cardiomyopathy. This phenomenon is hypothesized 
to result from catecholamine surge from the neurohumoral effects of 
hyperbaric anesthetics and adhesiolytics.74 A separate neurologic report 
describes intracranial subdural hematoma after adhesiolyis that eventu-
ally required surgical treatment.75 Authors suggest this was a sequelae of 
dural tear, which led to intracranial hypotension and resulting headache 
and neck pain with ultimately subdural hematoma formation. These 
authors cite a separate case of bilateral subacute subdural hematomas in 
a patient that underwent intrathecal catheter placement as supporting 
evidence of this presumed pathology mechanism.76 In a separate case, a 
patient developed severe meningitis and neurologic complications fol-
lowing the procedure.77 Although rare, these complications suggest that 
PLOA is best performed at centers of excellence under experienced 
hands. 

EndoscopIc lysIs of adhEsIons

Background

Endoscopic lysis of adhesions, also known as epiduroscopy, is a pro-
cedural technique which has been shown to improve chronic back pain 
in one-third to one-half of patients with clinically symptomatic fibrous 
adhesions, which is generally a sequelae of repeated back surgery.4 The 
procedure involves use of a flexible spinal endoscope to deliver medica-
tions, typically ozone and ciprofloxacin, and mechanically lyse adhe-
sions under direct visualization of target sites.6 Candidates for therapy 
include patients with chronic refractory low back pain not responsive 
to less invasive remedies including physical therapies, oral and topical 
medications, and epidural injections. Compared to percutaneous lysis 
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of adhesions, epiduroscopy offers clinicians direct visualization of the 
epidural space and pathologic adhesions. Endoscopic lysis of adhesions 
is a newer technique than the percutaneous approach, and as such, there 
is less evidence supporting its use.8 The following content summarizes 
the latest available evidence investigating the use of endoscopic lysis 
of adhesions.

Effectiveness

The development of painful adhesions in post lumbar surgery syn-
drome is one of the most researched indications of spinal endoscopy. 
A 2013 systematic review by Helm et al. which included one random-
ized controlled trial and two observational studies, suggested endoscopic 
lysis of adhesions as both a safe and effective method in the treatment 
of post lumbar surgery syndrome.78 Pereira et al. made a similar conclu-
sion in a 2016 prospective study of 24 patients who developed postop-
erative fibrosis following lumbar discectomy, where 71%, 63%, 63%, and 
38% of patients achieved at least 50% pain reduction at one, three, six, 
and twelve months of follow up, respectively. Mean patient satisfaction 
scores with the treatment were 80%, 75%, 70%, and 67% at one, three, 
six, and twelve months of follow-up, respectively.79

Past studies have indicated endoscopic epidurolysis may also be an 
effective tool in degenerative chronic low back pain management. 
Manchikanti et al. demonstrated in a randomized controlled trial of 83 
patients with chronic degenerative low back pain that endoscopic lysis 
of adhesions provided at least 50% chronic low back pain relief in more 
patients and for longer durations compared to control, who received 
spinal endoscopy without adhesiolysis. Specifically, 90% of patients 
receiving the procedure had at least 50% pain reduction one month later 
compared to 33% in control. The same trend held true at three months 
post-op, with 48% who received the procedure experiencing at least 50% 
pain reduction compared to 0% in control. Following endoscopic lysis 
of adhesions, patients also exhibited significant improvements in func-
tionality, range of motion, depression, and anxiety compared to control 
up to the total length of follow-up at 12 months.80 Findings by Donato 
et al. in a prospective study investigating the effectiveness of endoscopic 
epidurolysis in the treatment of 234 patients with degenerative chronic 
lower back pain showed similar results, with significant improvements in 
visual analog pain scores through 48 months of follow-up and disability 
index scores, particularly at 3 months of follow-up, but also throughout 
long-term follow-up intervals.81

Most recently, a 2019 systematic review by Brito-Garcia and other 
authors including methodologists, researchers, and clinicians specializing 
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in low back pain challenged the efficacy, safety, and cost-effectiveness of 
epidural adhesiolysis in the treatment of Failed Back Surgery Syndrome, 
stating there are far more reviews covering the topic than actual ran-
domized controlled trials, which may be leading to underpowered con-
clusions about this procedure. Furthermore, they concluded the studies 
that do exist are a heterogenous mix of poor methodology, lacking evi-
dence, or having a high risk of bias with publications in a journal the 
senior author founded. The authors concluded there is currently no 
sufficient evidence for the effectiveness or safety of epidurolysis, and 
high quality RCTs are needed to make unbiased conclusions concern-
ing efficacy, safety, and cost-effectiveness of this procedure.82 

Currently, there are no retrospective studies or randomized controlled 
trials comparing outcomes of percutaneous versus endoscopic lysis of 
epidural adhesions, making it difficult to recommend one treatment 
over the other. Overall, the indicated level of evidence for endoscopic 
adhesiolysis in post-surgery syndrome-related back pain is currently 
II-1 or II-2 based on USPTF criteria.83

Sedative Selection During Endoscopic Adhesiolysis

Suzuki et al. conducted a single-site retrospective study in 2018 of 
45 patients undergoing endoscopic adhesiolysis to see how usage of 
different sedatives during the procedure affected fentanyl requirement 
during the procedure and postoperative nausea and vomiting. With 
comparative values between treatment groups in sex, age, and BMI, the 
use of dexmedetomidine with fentanyl was associated with a signifi-
cantly lower fentanyl dose during surgery when compared to droperidol 
and fentanyl (126 ± 14 vs 193 ± 21 ug, respectively). Only one patient 
receiving dexmedetomidine experienced postoperative nausea and vom-
iting compared to three who received droperidol.84 The findings of 
this study may be especially pertinent to consider when treating elderly 
patients with spinal endoscopic adhesiolysis to prevent apnea.

Safety

Based on currently available evidence, endoscopic adhesiolysis is gen-
erally regarded as a safe, well-tolerated procedure with rare adverse 
effects, most commonly involving localized pain and transient nerve 
root irritation. Perhaps the most significant potential adverse effect 
from epidural adhesiolysis is potentially transient blindness as a result 
of excess epidural hydrostatic pressure during the procedure.8

A recent systematic review by Brito-Garcia et al. reported several 
adverse effects seen in both percutaneous and epidural adhesiolysis 
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including: infection, postoperative weakness, sensory deficit, rash, weight 
increase, head and neck pain, wound pain, sciatic pain, low back pain, 
dural puncture, bleeding, and apnea. No occurrence rates were reported 
with any of these adverse effects. Due to failure of current literature to 
dependably report adverse effect rates in endoscopic adhesiolysis, Brito-
Garcia et al. suggest more high quality RCTs are needed before fully 
informed recommendations for this therapy can be made.82

surgIcal prophylaxIs

Background

Epidural fibrosis and adhesions are two major causes of failed back 
surgery syndrome, giving some patients chronic back pain, leg pain, and 
radiculopathy after subsequent attempts at correction of pre-existing 
back pain with laminectomy, etc.85 Percutaneous and endoscopic lysis 
of these adhesions are viable options for patients who fail conservative 
therapy; however, adhesions and scar tissue are likely to recur, limiting 
these procedures’ therapeutic value.86 This has prompted the research of 
potential therapeutics aimed to reduce the initial occurrence of epidural 
adhesion formation status post lumbar back surgery.

Membrane Therapies

In 2018, Wang et al. published data on a bacterial cellulose anti-
adhesion membrane they developed containing exosomes from human 
umbilical cord mesenchymal stem cells investigating its ability to prevent 
postoperative epidural fibrosis and peridural adhesions in New Zealand 
White rabbits. L6 laminectomies were performed on 270 rabbits, with 
some receiving no treatment over the exposed dura and others receiving 
the bacterial cellulose membrane with human-derived exosomes over 
the dural space. Blood tests and MRI were performed on the rabbits 
90 days after the procedure, and the animals were sacrificed for gross 
appearance and histological analysis one year after the procedure. Blood 
tests and histological analysis confirmed the membrane didn’t cause any 
tissue necrosis or change in normal physiology of heart, kidney, and liver 
tissue, suggesting in vivo compatibility. On gross examination there was 
significant epidural fibrosis and adhesion formation between the spinal 
cord and neighboring muscle in control group rabbits. However, the 
authors report no observed adhesion between muscle and spinal cord in 
the groups receiving the therapeutic membrane. Additionally, almost no 
scar formation was observed on MRI in the membrane-treated group 
compared to control.85
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These results build off a similar 2009 study by Tao et al. assessing the 
prevention of epidural fibrosis in 24 canines receiving either amniotic 
membranes or no intervention over the dural space status post laminec-
tomy. Similar to Wang et al.’s findings, there was grossly less epidural 
fibrosis observed and histologically less fibroblast infiltration in canines 
receiving the amniotic membrane compared to control at 1, 6, and 
12 weeks postoperatively.86 The results of both these studies encourage 
further efforts for the development of a membrane preventative therapy 
for human application.

Injection Therapies

Several recent studies have investigated the role of locally applied 
medications to laminectomy sites and their abilities to reduce post-
operative epidural fibrosis formation. In 2016, Dai J et al. displayed 
significantly reduced epidural fibrosis formation, fibroblast prolifera-
tion, and expression of cyclin D1, cyclin E, and PCNA in rats injected 
with 300 mg/mL suramin at laminectomy sites.87 Similar reductions in 
post-laminectomy epidural fibrosis formation have been shown in rat 
models receiving several other locally applied medications including: 
rapamycin, artesunate, and all-trans retinoic acid.88–90

A 2018 experimental study by Demirel et al. compared platelet rich 
fibrin, hyaluronic acid, and Adcon® gel in their abilities to prevent 
epidural fibrosis status post laminectomy in 28 Sprague-Dawley rats. 
There were no statistically significant differences in acute inflammation 
cell density, angiogenesis, and new bone formation levels in all groups 
including control. However, rats receiving platelet rich fibrin did have 
significantly lower levels of epidural fibrosis and chronic inflammation 
cell density.91

conclusIon

The literature concerning epidurolysis in the management of epidural 
adhesions is insufficient. Prospective studies, including randomized 
controlled trials and observational studies, have suggested epiduroly-
sis to be effective in terms of pain reduction, functional improvement, 
and patient satisfaction scores. However, the validity and methodologi-
cal integrity of the studies supporting the benefit of epidurolysis has 
been questioned, and there remains a need for unequivocally unbiased, 
higher-quality randomized control trials to determine the effectiveness 
of the procedure.

Regarding safety, observational studies report epidurolysis as a well-
tolerated, safe procedure. Adverse events are reported in the literature, 
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although studies investigating frequency and associated risk factors sur-
rounding the adverse events are nonexistent. Similarly to effectiveness, 
high-quality studies must be done before the safety of epidurolysis can 
be confidently determined.

Current evidence suggests that epidurolysis may be used as an effective 
treatment modality for epidural adhesions. Nonetheless, further high 
quality randomized controlled studies assessing the safety and efficacy 
of epidurolysis in the management of epidural adhesions is needed. D

rEfErEncEs

• of ImportancE: 5, 16, 29
 5.  A review of literature of epidural adhesiolysis suggesting that the evidence supporting this procedure 

are rather weak, however, it is likely safe and slightly more effective than epidural injection therapy.
16. An economical-perspective review of FBSS and the cost incurred with this syndrome.
29. An important imaging review showing that there is little imaging differences between symptomatic 

and asymptomatic epidural fibrosis patients, suggesting the mechanism is more than just structural.

• of major ImportancE: 59, 68, 79
59. A large retrospective review into the factors associated with long term outcomes of epidural adhesiolysis 

identifying “MRI High Intensity Zone” as a predictor for success.
68. An RTC supporting the use of epidural steroid injections in post-discectomy patients, providing evi-

dence of a shorter hospital stay and symptomatic relief.
79. An RTC examining epidurolysis with local administration of anesthetics and steroids providing evi-

dence to the effectiveness of this procedure and its safety.

 1.  Masopust V, Häckel M, Netuka D, Bradáč O, Rokyta R, Vrabec M. Postoperative Epidural Fibrosis. 
Clin J Pain. 2009;25(7):600–606. 

 2.  Sandoval MA, Hernandez-Vaquero D. Preventing peridural fibrosis with nonsteroidal anti-
inflammatory drugs. Eur Spine J. 2008;17(3):451–455. 

 3.  Bosscher HA, Heavner JE. Incidence and Severity of Epidural Fibrosis after Back Surgery: 
An Endoscopic Study. Pain Pract. 2010;10(1):18–24. 

 4.  Vymazal J, Kříž R. Vertebroplasty and epiduroscopy as seen by interventional radiologist. Cas Lek Cesk. 
157(4):203–207. 

 5.  Jamison DE, Hsu E, Cohen SP. Epidural adhesiolysis: an evidence-based review. J Neurosurg Sci. 
2014;58(2):65–76. 

 6.  Lee F, Jamison DE, Hurley RW, Cohen SP. Epidural lysis of adhesions. Korean J Pain. 2014;27(1): 
3–15. 

 7.  Racz GB, Holubec JT. Lysis of Adhesions in the Epidural Space. In Springer, Boston, MA; 1989. 
p. 57–72. 

 8.  Helm S, Racz GB, Gerdesmeyer L, Justiz R, Hayek SM, Kaplan ED, El Terany MA, Knezevic NN. 
Percutaneous and Endoscopic Adhesiolysis in Managing Low Back and Lower Extremity Pain: A 
Systematic Review and Meta-analysis. Pain Physician. 2016;19(2):E245–E282. 

 9.  Ross JS, Obuchowski N, Modic MT. MR evaluation of epidural fibrosis: proposed grading system with 
intra- and inter-observer variability. Neurol Res. 1999;21 Suppl 1:S23–S26. 

10.  Urits I, Burshtein A, Sharma M, Testa L, Gold PA, Orhurhu V, Viswanath O, Jones MR, Sidransky MA, 
Spektor B, Kaye AD. Low Back Pain, a Comprehensive Review: Pathophysiology, Diagnosis, and 
Treatment. Vol. 23, Current Pain and Headache Reports. Current Medicine Group LLC 1; 2019. 

11.  Nygaard OP, Jacobsen EA, Solberg T, Kloster R, Dullerud R. Postoperative nerve root displacement 
and scar tissue. A prospective cohort study with contrast-enhanced MR imaging one year after micro-
discectomy. Acta Radiol. 1999;40(6):598–602. 

12.  Ross JS, Robertson JT, Frederickson RC, Petrie JL, Obuchowski N, Modic MT, deTribolet N. Association 
between peridural scar and recurrent radicular pain after lumbar discectomy: magnetic resonance evalua-
tion. ADCON-L European Study Group. Neurosurgery. 1996;38(4):855–61; discussion 861–863. 

74-90_PB-Urits1.indd   8774-90_PB-Urits1.indd   87 10/15/2020   11:38:53 AM10/15/2020   11:38:53 AM



An Evidence Based Review of Epidurolysis

88
Urits, et al.

PsychoPharmacology Bulletin:  Vol. 50 · No. 4 · Suppl. 1

13.  Maroon JC, Abla A, Bost J. Association between peridural scar and persistent low back pain after 
lumbar discectomy. Neurol Res. 1999;21 Suppl 1:S43–S46. 

14.  Gray DT, Deyo RA, Kreuter W, Mirza SK, Heagerty PJ, Comstock BA, Chan L. Population-
Based Trends in Volumes and Rates of Ambulatory Lumbar Spine Surgery. Spine (Phila Pa 1976). 
2006;31(17):1957–1963. 

15.  Deyo RA, Gray DT, Kreuter W, Mirza S, Martin BI. United States trends in lumbar fusion surgery for 
degenerative conditions. Spine (Phila Pa 1976). 2005;30(12):1441–1445. 

16.  Weinstein JN, Lurie JD, Olson PR, Bronner KK, Fisher ES. United States’ Trends and Regional 
Variations in Lumbar Spine Surgery: 1992–2003. Spine (Phila Pa 1976). 2006;31(23):2707–2714. 

17.  Taylor RS, Taylor RJ. The economic impact of failed back surgery syndrome. Br J Pain. 2012;6(4):174–181. 
18.  Mohi Eldin MM, Abdel Razek NM. Epidural Fibrosis after Lumbar Disc Surgery: Prevention and 

Outcome Evaluation. Asian Spine J. 2015;9(3):370–385. 
19.  Fritsch EW, Heisel J, Rupp S. The failed back surgery syndrome: reasons, intraoperative findings, and 

long-term results: a report of 182 operative treatments. Spine (Phila Pa 1976). 1996;21(5):626–633. 
20.  Jönsson B, Strömqvist B. Repeat decompression of lumbar nerve roots. A prospective two-year evalu-

ation. J Bone Joint Surg Br. 1993;75(6):894–897. 
21.  Jayson MI. The role of vascular damage and fibrosis in the pathogenesis of nerve root damage. Clin 

Orthop Relat Res. 1992;(279):40–48. 
22.  Hurme M, Katevuo K, Nykvist F, Aalto T, Alaranta H, Einola S. CT five years after myelographic 

diagnosis of lumbar disk herniation. Acta Radiol. 1991;32(4):286–289. 
23.  Sen O, Kizilkilic O, Aydin MV, Yalcin O, Erdogan B, Cekinmez M, Caner H, Altinors N. The role of 

closed-suction drainage in preventing epidural fibrosis and its correlation with a new grading system 
of epidural fibrosis on the basis of MRI. Eur Spine J. 2005;14(4):409–414. 

24.  Rodgers KE, Robertson JT, Espinoza T, Oppelt W, Cortese S, diZerega GS, Berg RA. Reduction 
of epidural fibrosis in lumbar surgery with Oxiplex adhesion barriers of carboxymethylcellulose and 
polyethylene oxide. Spine J. 3(4):277–283; discussion 284. 

25.  Songer MN, Ghosh L, Spencer DL. Effects of sodium hyaluronate on peridural fibrosis after lumbar 
laminotomy and discectomy. Spine (Phila Pa 1976). 1990;15(6):550–554. 
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