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Spinal Endoscopy and Lysis of Epidural Adhesionsin the Management of

Chronic Low Back Pain

Laxmaiah Manchikanti, MD*, Bhupinder Saini, MD**, and Vijay Singh, MD*

Spinal endoscopy with epidural adhesiolysis is an
interventional pain management technique which emerged
during the 1990s. It is an invasive but important treatment
modality in managing chronic low back pain that is nonre-
sponsive to other modalities of treatment, including percu-
taneous spring guided adhesiolysis and transforaminal epi-
dural injections. While epidural adhesions most commonly
result following surgical intervention of the spine, leakage of
disc material into the epidural space following an anular
tear, or an inflammatory response can also result in their
formation. Even though advanced technology, including
computerized tomography and magnetic resonanceimaging,

| nterventional techniquesin the management of low back
pain, including spinal endoscopy and epidural
adhesiolysis, continue to be some of the most contentious
modalities, along with surgical interventionsand other mo-
dalities (1-6). Among all the chronic painful conditions,
low back pain is the most common, burdening approxi-
mately 15% to 39% of the population with seriousfinancial
and social consequences(7-18). Apparently, low back pain
ranks first among musculoskeletal disorders (7). Even
though it is widely believed that most episodes of low
back pain are short-lived and that 90% of patients recover
inabout 6 weeks (12), multiplestudies (10, 11, 15, 16) have
shown evidenceto the contrary. It has been shown that as
many as 79% of patients continueto suffer with chronic or
recurrent low back pain at 12 months.

While disorders of the disc and joints play amajor rolein
causation of low back pain, failed low back surgery syn-
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have made significant advancesin the diagnosis of epidural
fibrosis, it is believed that epidural adhesions resulting in
chronic persistent pain are poorly managed.

Percutaneous endoscopic lysis of epidural scar tissue has
been shown to be cost effective and a safe modality. This
review discusses various aspects of endoscopic adhesiolysis,
including clinical effectiveness, complications, rationale, and
indications.

Keywords: Epidural fibrosis, endoscopic lysis of epidural
adhesions, chronic low back pain, spinal endoscopy

drome, also known as failed management syndrome or
postlumbar laminectomy syndrome, isagrowing entity in
modern medicine, with an estimated 5% to 40% of lumbar
surgeries resulting in failed back surgery syndrome; stag-
gering statistics show failure rates reaching as high as
68% (3-6, 19-103). Though these often result from surgery
that was inadequate, incorrect, or unnecessary, this syn-
dromeal so resultsfollowing awell-indicated and well-per-
formed surgical intervention.

Endoscopic adhesiolysis is based on the premise that the
epidural space can be accessed safely by using flexible
fiberoptic catheters entering viathe sacral hiatus. It facili-
tates three-dimensional visualization of the contents of
the epidural space and providesthe operator with the abil-
ity to steer the catheter toward structures of interest. This
procedure allows examination of aspecific nerveroot and
its pathology and treatment by injection of adrug directly
in the root, along with the ability to expand the epidural
spacewith normal saline.

HISTORICAL CONSIDERATIONS

Epidural injection for chronic low back painwasperformed
by Pasquier and Leri in 1901 (104). Eight years|ater, re-
ports on cures of sciatica with epidural anesthesia were
made by Caussade and Queste (105). The initial
epidurography was performed in 1921 by Sicard and
Forestier (106). Cyriax (107) reported hisextensive experi-
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Table 1. Historical evolution of spinal endoscopy

1931 Burman -
1936 Stern -
1937 Pool -
1942 Pool -
1967 t0 1997 Ooi et a -

* & & O o

Direct visualization of spinal canal

Described a spinascope for in vivo examination of spinal canal
First examination with myeloscope

Used diagnostically in preparation for surgery

Developed endoscope in 1960s

- Miniaturized with advent of fiberoptic light sourcein 1970s

1981 Ooi etd -
1985 Blomberg -

* o

tissue

* 1989 Blombergand Olson -
mies

1990sHeavner et al -

2

Published changes in the cauda equina during Laseque's test
Epidural space contents varied in regard to fat and connective

10 epiduroscopies on patients scheduled for partial laminecto-

Endoscopic evaluation of epidural and subarachnoid spacesin

animals and cadavers

1991 Shimaji et a -
1991 Saberski and Kitahata-
1996 Saberski and Kitahata-
1999 Manchikanti et al -
2000 Manchikanti et al -
2001 Richardson et al -

* & 6 O 0o o

0.5- to 1.4-mm flexiblefiberoptic scopes

Started evaluations of several fiberoptic systems
Review of clinical basis

Endoscopy in postlumbar laminectomy

Safety of endoscopic adhesiolysis

Prospective case series

encewith 20,000 patientswho showed significant improve-
ment with large volumes of caudal epidural anesthetic.
Brown (108) alsoinjected large volumesranging from 40 to
100 mL of normal saline, followed by theinjection of 80 mg
of methylprednisolone in an attempt to mechanically dis-
rupt and prevent preformation of presumably fibrotic le-
sions in patients with sciatica. Over the years, various
authors (109-118) have studied the effectiveness of percu-
taneous adhesiolysis facilitated by a spring guided cath-
eter. Development of endoscopic adhesiolysis added an
another dimension to percutaneous adhesiolysis, with
three-dimensional visualization of epidural contents (119,
120).

A review of themedical literature indicatesthat clinicians
have been working with various types of endoscopes for
over 60 years, with varying degrees of success(119). Inte-
gration of fiberoptic technology with computer-enhanced
imaging provided anew medium for viewing the CNS (120).
The possibility of direct visualization of the spinal canal
and its contents first surfaced in 1931 based on the pio-
neering work of Burman (121); however, until the advent of
flexiblefiberoptic light sourcesand optics (122), direct vi-
sualization of spinal contents could not be achieved. Bur-
man (121) concluded that myeloscopy was limited by the

available technology, but that with higher quality instru-
mentation, a better postmortem examination of the cauda
equinacould beperformedin situ. Hefelt that the ability to
visualize the contents of the spinal canal might be espe-
cialy important in establishing a diagnosis of tumor or
inflammation. Stern (123),in 1936, described aspinascope,
which was specifically designed for the in vivo examina-
tion of the spinal canal contents during spinal anesthesia.
Stern (123) predicted that this technology could obviate
the necessity for extensive exploratory laminotomies, even
though the instrument was never used clinically.

Pool (124),in 1937, attempted to improve the preoperative
diagnostic assessment of lumbar-sciatic syndrome by ex-
amining an anesthetized patient. However, only afleeting
glimpse of the lumbosacral nerve roots was possible due
to hemorrhage which obscured the field of vision. In sub-
sequent evaluations, seven volunteer patients without
complicationswere examined (125, 126). Intheseevalua-
tions, the cauda equina and blood vessels, and blood flow
through epidural vesselswerefirst visualized and reported
(125, 126). Pooal (125, 126) published a summary of his
experience with 400 patients with endoscopic evaluation,
used to identify neuritis, herniated nucleus pulposus, hy-
pertrophied ligamentum flavum, primary and metastatic
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neoplasms, varicose vessels, and arachnoid adhesions.
Despite his successes and the relative ease of performing
such examinations, no further reports of this technique
appeared intheliterature until 1967.

Inthelate 1960sand 1970s, Ooi et a (127-131) developed
an endoscope for intradural and extradural examinations,
which was miniaturized enough to be inserted between
lumbar spinous processes. Ooi et al (132-134) performed
208 myeloscopies using various types of equipment from
1967 to 1977, with publication of their technique of
myeloscopy and cauda equina blood flow changes during
Lasegue'stestin 1981. Ooi et al (135), however, reported
that abdominal straining, coughing and sneezing did not
alter the blood flow; it only caused mild movements of the
cauda equinain the lateral position.

Blomberg (136) was the next to describe a method of
epiduroscopy and spinal oscopy in 1985, studying the ana-
tomical variations of the epidural space and the appropri-
ate delivery of epidural anesthetics. Blomberg (136) re-
ported the wide variation of the contents of the epidural
space. He reported that epidural adhesions between the
duramater and the ligamentum flavum restri cted the open-
ing of the epidural space. Blomberg and Olsson (137), in
1989, reported experience with 10 epiduroscopies of pa-
tientsscheduled for partial laminectomiesfor herniated lum-
bar discs. Following the experience of endoscopy in live
patients, Blomberg (138) felt that the conclusions drawn
from previous autopsy work were not necessarily appli-
cabletotheclinical setting. He determined that the epidu-
ral space was indeed only a potential space that remained
openfor brief periodsof timewhenfluid or air wasinjected.
Blomberg (138) also confirmed the presence of a
dorsomedian connective tissue band that divided the epi-
dural spaceinto compartments. Blomberg (138), in addi-
tion, determined that the midline approach to the epidural
space was often associated with bleeding and that a para-
median approach was less likely to cause this complica-
tion.

In 1991, Saberski and Kitahata began evaluations of sev-
eral fiberoptic systems for use in clinical epiduroscopy
(119, 120). Heavner et al (139, 140) inthe early 1990sre-
ported endoscopic evaluation of the epidural and subarach-
noid spacesin rabbits, dogs and human cadavers, with the
aid of aflexible endoscope. Since then multiple publica-
tions (141-150) have described various aspects of spinal
endoscopy, including clinical basis, safety, and cost effec-
tiveness. Table lillustratesthe historical evolution of spi-
nal endoscopy.
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ENDOSCOPIC ADHESIOLYSS

Since the introduction of epidural corticosteroids, it has
always been the objective of pain specialists to deliver
them close to the site of pathology, presumably onto an
inflamed nerveroot (1). For many reasons, this objective
has been hindered in caudal aswell asinterlaminar deliv-
ery of epidural corticosteroids (10). Consequently, there-
ports of effectiveness of epidural corticosteroids have
shown awide disparity, ranging from 18% to 90% effec-
tiveness (1).

The purpose of endoscopic epidural lysis of adhesionsis
to directly visualize the contents of the epidural space,
lysethe adhesions and eliminate del eterious effects of scar
and direct application of drug, thus assuring delivery of
high concentrations of injected drugs to the target areas.
Thus, spinal endoscopy with lysis of adhesions incorpo-
rates multiple therapeutic goalsinto one treatment, similar
to percutaneous lysis of adhesions with a spring guided
catheter, with added advantages of direct visualization of
the epidural space and its contents, a three-dimensional
view, and increased steerability of endoscopic equipment
with afiberoptic catheter.

Epidural endoscopy is gaining popularity asaminimally
invasive technique for adhesiolysis and accurate place-
ment of injectateintended for delivery inthe epidural space.
However, similar to the many therapeutic interventionsal-
ready availablefor thetreatment of chronic low back pain,
including surgery, drugs, manipulation, physical therapy,
behavioral therapy, and neural blockade, the effectiveness
of spinal endoscopy has not been demonstrated conclu-
sively (1). Nomenclature used to describe spinal endos-
copy issummarized Table 2.

Table 2. Nomenclature utilized in descrip-
tion of spinal endoscopy

Spinal endoscopy

Spinal canal endoscopy

Spinal epiduroscopy

L umbar epiduroscopy

Myel oscopy

Spinal epidural endoscopy
Endoscopic adhesiolysis
Endoscopic epidural neuroplasty
Endoscopic epidural adhesiolysis

L ZER ZER JER B R R R R 2
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PATHOPHYSOLOGY

Epidural fibrosisisaprogressive disease. Itisan inflam-
matory reaction of the arachnoid, a fine nonvascular and
elastic tissue enveloping the CNS (103). There are many
possibleetiologiesof epidural fibrosis, including an anular
tear, hematoma, infection, surgical trauma, or intrathecal
contrast media. LaRoccaand McNab (151) have demon-
strated the invasion of fibrous connective tissue into the
postoperative hematoma as a cause of epidural fibrosis.
McCarron et a (152) investigated the irritative effect of
material from the nucleus pulposus upon the dural sac,
adjacent nerve roots, and nerve root sleeves independent
of the influence of direct compression upon these struc-
tures. McCarron (153) further explored epidural fibrosisin
an experimental model in adult mongrel dogs. Hereported
an inflammatory reaction in the spinal cord sectionstaken
from dogs sacrificed after an initial injection of homog-
enized nucleus pulposus, whereas the spinal cord was
grossly normal after aninitial injection of normal saline.

Postlaminectomy syndrome, or pain following surgical pro-
cedures, including laminectomy, fusion and microsurgical
procedures on the lumbar spine, is a common entity in
modern medicine (3-6, 19-103). Eventhoughtheexactinci-
dence and prevalence of postlumbar laminectomy syn-
drome is not known, it is estimated to be occasionally as
high as 68%.

Therecurrence of back or sciatic pain after lumbar surgery
may be secondary to amultitude of causes. Variouscauses
for continued pain after lumbar surgery leading to failed
back surgery syndromeare epidural fibrosis, true recurrent
disc herniation, new disc herniation at a different level,
local arachnoiditis, facet joint arthritis, secondary spinal
stenosis, instability, and spondylitis or spondylodiscitis
(65, 154-156). Therefore, epidural fibrosisisamajor cause
of continued pain following surgical intervention, if not
surgical failure. Recurrent disc herniation and new disc
herniation at adifferent disc are considered asmajor causes
of surgical failure. Eventhough epidural fibrosisisseenas
acommon phenomenon which contributes to almost 60%
of cases of recurring symptomsin conjunction with insta-
bility in postlumbar surgery syndrome, therole of epidural
fibrosis as a causative factor of chronic pain or a pain
generator hasbeen questioned (103, 153, 157-161). Inspite
of the debate, whether epidural fibrosis causes pain or not,
itiswidely accepted that postoperative scar tissue renders
the nerve susceptibleto injury (162).

Rosset d (21), in astudy of therelationship between peri-

243

dural scar evaluated by magnetic resonance imaging and
radicular pain after lumbar discectomy, showed that sub-
jectswith extensive peridural scarring were 3.2 timesmore
likely to experience recurrent radicular pain. Parke and
Watanable (23) analyzed the frequency and location of
lumbar dural adhesionsin cadaverswith lumbar disc her-
niation, showing significant evidence of adhesionsin 40%
at L4/5levels, in 36% at L5/S1 levels, andin 16% at L3/4
levels. Berger and Davis (41) showed that, in a group of
600 patientswith asingle operation, periradicular fibrosis
was diagnosed preoperatively in 0.67% and postopera-
tively in 11%. They a so showed that, in 400 patientswith
multiple operations, at the time of the second operation,
the incidence of periradicular fibrosis had risen to 47%.
However, epidural adhesions have also been seen without
surgery. Leakage of the irritants of the nucleus pulposus
into the epidural space has been documented to cause an
inflammatory response, resultinginanincreaseinfibrocytic
deposition, which resultsin epidural fibrosis (23, 109, 110,
118,152,153, 157, 162-164).

Numerous authors (109, 110, 118, 152, 153, 163-196) have
identified thelikely role of chemical irritation of the nerve
root by the nucleus pulposus. In 1934, Mixter and Barr
(197) demonstrated that aherniated disc could cause nerve
root encroachment, ultimately producing back pain. Soon
after that it was noticed that the removal of the disc did not
alwaysresult in pain relief (198). 1n 1951, Barr (199) re-
ported that a patient may have persistent low back pain,
sciatica, or both, in spite of surgical intervention. Mixter
and Ayers (200) also reported, soon after their discovery
of neurocompressive lesion, that low back and leg pain
may occur without disc herniation and normal appearance
of adisc. Thus, the concept of noncompressive lesion and
irritation of the nerveroot, aswell asthedefinition of failed
back surgery syndrome or postlumbar laminectomy syn-
drome with persistent or recurring low back pain, with or
without radiculitis following one or more lumbar opera-
tions, evolved. Various proposed mechanismsfor radicu-
lar paininclude axonal damage, neuromaformation, focal
demyelination, intraneural edema, impaired microcircula-
tion, epidural fibrosisand nerve damage. Evidencefor the
inflammatory mechanism, though, continuesto emergeand
is convincing.

Epidural fibrosis or arachnoiditiswas arelatively rare en-
tity prior to the introduction of lumbar spine surgery for
degenerative conditions. Prior to 1935, the condition of
chronic adhesional arachnoiditis was generally described
aschronic spinal meningitis (157). A multitude of reports
inwhich epidural fibrosiswasfound at repeat surgery ap-
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parently led to the speculation of the association of recur-
rent symptomatology with perineural scarring (157, 167,
201). While the causes of prevalence of failed back syn-
drome, including epidural scarring, arachnoiditis and me-
chanical instability, are not accurately known, the preva-
lence of recurrent disc herniation and facet joint pain in
postlumbar laminectomy syndrome was shown to be 5%
t0 11% (58) and 32%, (202) consecutively.

Kuslich et a (203) concluded that the presence of scar
tissue compounded pain associated with the nerve root by
fixing it in one position and thus increasing the suscepti-
bility of the nerve root to tension or compression. They
also concluded that sciatica can only be reproduced by
direct pressure or stretch on the inflammatory, stretched,
or compressive nerveroot. Even though considerable de-
bate exists asto whether epidural fibrosis causespain, itis
widely accepted that postoperative scar tissue rendersthe
nerves susceptibletoinjury (162). Scar tissueisgenerally
found in the three compartments of the epidural space.
Dorsal epidural scar tissue isformed by resorption of sur-
gical hematoma and may be involved in pain generation
(204). In the ventral epidural space, dense scar tissue is
formed by ventral defects in the disc, which may persist
despite surgical treatment and continue to produce either
chronic low back or lower extremity pain after the surgical
healing phase (103). Finally, thelateral epidural spacein-
cludesepiradicular structures out of theroot canals, termed
sleeves, containing the exiting nerve root and dorsal root
ganglia, susceptibleto lateral disc defects, facet overgrowth
and neuroforaminal stenosis, etc., (205). Thus, it is postu-
lated that various changes producing low back pain and
lower extremity painincludeinflammation, edema, fibrosis,
venous congestion, mechanical pressure on the posterior
longitudinal ligament, reduced or absent nutrient delivery
to the spinal nerve or nerveroot, and central sensitization.
Itiswell known that inflammation may render nociceptors
more sensitiveto mechanical stimuli (206).

It has been stated that epidural adhesions are not readily
diagnosed by conventional studies such as myelography,
computerized tomography, and MRI; even though modern
technology has made significant improvementsin thisarea
(1,109, 110-118, 164, 206-210). Itisbelieved that epidural
adhesions are best diagnosed by performing an
epidurogram, which is most commonly performed viathe
caudal route, followed by the other routes, including the
[umbar interlaminar route (110-118, 206-210). Epidural fill-
ing defects have a so been seen in asignificant number of
patients with no history of prior surgery (164).

244

While peridural scarring initself isnot painful, it can pro-
duce pain by “trapping” spina nerves so that movement
places tension on the nerves, thus eliciting pain in an in-
flamed nerve (112, 115, 203). Kuslich et a (203) reported
that back pain was produced by stimulation of several lum-
bar tissues. However, the outer layer of theanulusfibrosis
and posterior longitudinal ligament innervated by synovial
vertebral nerves were the most common tissues of origin
(112).

RATIONALE

Therationalefor spinal endoscopy and adhesiolysisinthe
management of chronic, resistant spinal pain stems from
the fact that epidural adhesions are a common source of
chronic low back pain. The epidural space restricted by
adhesions is safely accessible to a fiberoptic endoscope.
Removal or correction of structural abnormalities of the
[umbar spinemay fail to cure and may even worsen painful
conditions; degenerative processes of the lumbar spine
and theorigin of spinal pain are complex; the effectiveness
of alarge variety of therapeutic interventionsin managing
low back pain has not been demonstrated conclusively;
the reasonabl e eff ectiveness of percutaneous adhesiolysis
with spring guided catheter has been demonstrated (1);
and spinal endoscopy and therapeutic application of drugs
in selected cases have been shown to be clinically effec-
tive and safe.

Racz et a (115) rationalized percutaneous|ysisof epidural
adhesions on the basisthat inflammation, edema, fibrosis,
and venous congestion; mechanical pressure on posterior
longitudinal ligaments, annulusfibrosus, and spinal nerve;
reduced or absent nutrient delivery to the spinal nerve or
nerve root; and central sensitization may be present in
patients with chronic back pain and/or radicul opathy.
Hence, it is reasonable to treat back pain with or without
radiculopathy with local application of anti-inflammatory
medication, eg, corticosteroids; agents aimed at reducing
edema, eg, hypertonic sodium chloride solution, corticos-
teroids; local anesthetics, and hyaluronidase to promote
lysis (115). Failure of percutaneous lysis of adhesions
logically leads to spinal endoscopy with lysis of adhe-
sions, with rationalization of indicationsfor spinal endos-
copy, whichislessinvasivethan surgery, spinal cord stimu-
lation and intrathecal delivery systems; but moreinvasive
than percutaneouslysis of adhesions with a spring guided
catheter. Spinal endoscopy with adhesiolysisisindicated
only with appropriate diagnostic eval uation and after fail-
ure or ineffectiveness of other conservative or less inva-
sive modalities of treatment has been proven.
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Table 3. Results of published reports of spinal endoscopy

Relief
Author(s) Study Number of 1-4 weeks 3 months 6 months 1 year
characteristic patients
Richardon et al (150) P 34 Sig Sig Sig Sig
Manchikanti et al (145) R 60 100% 75% 40% 22%
Manchikanti et al (146) R 85 100% T7% 52% 21%
Choi et a (147) R 24 66% 45% 29% 29%

R = retrospective, P = prospective, Sig = significant number of patients

While most commonly used methods involve entry into
the epidural space through the sacral hiatus, medication
placed in the posterior or posterolateral epidural space may
not reach pathology in an intravertebral foramen or inthe
anterior epidural space(171, 211-218). Therationaefor the
transforaminal approach is based on |esion-specific
adhesiolysisand delivery of medicationto fulfill theaim of
reaching the primary site of pathology, thusimproving the
ultimate outcome. Infact, present evidence evaluating the
effectiveness of transforaminal steroids is encouraging
compared to interlaminar and caudal epidural steroid injec-
tions(1). Whiletransforaminal endoscopes may be devel-
oped in the future, by utilizing the present modality of
endoscopic adhesiolysisthrough the caudal epidural space,
it is hoped that the anterior or ventral epidural space is
accessed by distension of the epidural space and by me-
chanical means with steering of the catheter and lysis of
adhesions.

Additional aspects of the rational e include the mechanical
and hydrostatic effect of the procedure with high volume
fluid administration and direct access to the target site,
removing or diluting the chemical irritants.

CLINICAL EFFECTIVENESS

Clinical effectiveness of endoscopic adhesiolysiswith di-
rect visualization was evaluated in one prospective case
series (150), four retrospective trials (144-147) and some
casereports (141-143). Thesummary of resultsisshownin
Table3.

Richardson et al (150) evaluated the role of spinal endos-
copy in 34 patients in a prospective case series suffering
with chronic, severe low back pain, with 50% of the pa-
tientshaving failed back surgery syndrome. They reported
the presence of epidural adhesionsin 100% of the patients,

with 41% having dense adhesions. A follow-up over al-
year period showed significant reductions in pain scores
and disability.

Manchikanti et al (145), inastudy evaluating the effective-
ness of endoscopic adhesiolysis in postlumbar laminec-
tomy syndrome in 60 patients, showed that 100% of the
patientsreported significant painrelief at 1 month, whereas
75% reported significant relief at 3 months; 40% reported
significant relief at 6 months, and 22% reported significant
relief at 12 months. They concluded that endoscopic
adhesiolysiswith administration of corticosteroidsisasafe
and possibly cost-effective technique for relief of chronic
intractable pain failing to respond to other modalities of
treatments.

Manchikanti et al (146) studied the value and safety of
epidural endoscopic adhesiolysis. Inaretrospective evalu-
ation of 85 consecutive patients undergoing 112 epidural
endoscopic procedures, they reported significant pain re-
lief in 100% of the patients, initially decreasing to 94%at 1
to 2 months, to 77% at 2 to 3 months, to 52% at 3 to 6
months, to 21% at 6 to 12 months, and to 7% after 12 months.
They concluded that epidural endoscopy with adhesiolysis
isarelatively safe and possibly cost-effectivetechniquein
the management of chronic refractory low back pain.

Saberski (144), in aretrospective analysis of spinal endos-
copy and laminectomy, reported outcome data in a pilot
study that included two groups of patients, Group |, with
22 patients treated via spinal endoscopy; and Group I,
with 13 patientstreated vialaminectomy. After spinal ca-
nal endoscopy, only 32% of Group | patientswere contin-
ued on opioid medication; whereas 92% of Group Il pa-
tientswere continued on opioid medication after laminec-
tomy. In addition, 72% from the spinal canal endoscopy
group and only 28% from the laminectomy group returned
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towork. He concluded that this study suggested remark-
abledifferencesin outcomeswhen comparing patientswho
underwent spinal canal endoscopy to asimilar population
who underwent lumbar laminectomy.

Choi et al (147) analyzed back and leg pain and the effec-
tiveness of epiduroscopy and the treatment of failed back
pain syndrome retrospectively in 24 patients. All patients
failed to respond to a conservative and interventional pain
management programincluding opioids; epidural injections;
facet, sacroiliac and nerve root blocks; radiofrequency
thermoneurolysis; cryoanalgesia; psychology and ex-
tended physiotherapy. All of the patients underwent a
caudal epiduroscopy using a percutaneous flexible endo-
scope to investigate the pathology and an endoscopic
epiduroplasty to release the fibrosis and to retrieve the
epidural space. Following this, epidural injection with
lidocaine and steroids was performed. Patients were fol-
lowed up for 6 months. Theresults showed that therewere
13 men and 11 women, with amean age of 49.5 and arange
of 28to 70 years. Mean duration of pain was 7.1 years,
with arange of 20 to 30 years. Of the 24 patients, 20 pa-
tients had postlumbar laminectomy syndrome. The au-
thorsreported that all patients showed inflammation of the
epidural contentswith loose fibrotic tissue extensively ei-
ther bilaterally or locally. The preoperative mean visual
analog scale score of back painwas8.0 and relief with VAS
less than 4 was obtained within 1 month in 12 patients
(50%, 3 monthsin 7 patiens, 29%, and 6 monthsin 3 pa-
tients, and 13%, 4 patients; 16% reported complete pain
relief). Leg pain wasrelieved in al of the successful pa-
tients.

Based on the above, the type and strength of efficacy
evidence analysis place spinal endoscopy into type 1V-
limited, which is defined as evidence from well-designed,
nonexperimental studies from more than one center or re-
search group: but this evidenceis aso complemented by
clinical experience(1).

INDICATIONS

Epiduroscopy or spinal endoscopy is approved in the
United States for directed delivery of normal saline and
steroid by the Federal Drug Administration. Various de-
vices have been manufactured for this purpose by Vision-
ary Biomedical (Myelotec®) Clarus® inthemid 1990sand
by EBI® in the year 2000. Spinal canal endoscopy was
frequently used for delivery of epidural steroid medication
rather indiscriminately; proper indicationswere not estab-
lished. By the late 1990s numerous versions of the tech-
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nigue and numerous indications emerged; however, there
was no standardized protocol for spinal endoscopy. Al-
though there has not been appropriate peer-reviewed lit-
erature basing the evidence on randomized, controlled stud-
iesresulting in the decision that thistechnique was experi-
mental, since then multiple evaluations have appeared in
the literature. Concato et a (219) conducted a study of
randomized, controlled trials and observational studies
using a hierarchy of research designs. They described
that, in the hierarchy of research designs, the results of
randomized, controlled trials have been considered to be
evidence of the highest grade, whereas observational stud-
ies have had less validity because such studies reportedly
overestimate treatment effects. Concato et a (219) also
showed that the average results of the observational stud-
ies were remarkably similar to those of randomized, con-
trolled trials; and concluded that the results of well-de-
signed observational studies (with either acohort or acase-
controlled design) do not systematically overestimate the
magnitude of the effects of treatment as compared with
those in randomized, controlled trials on the same topic.
Yet the medical world continues to focus on randomized,
controlledtrials. Spinal endoscopy inthe mid 1990s began
to be used with high expectations, with anticipation of the
first phase of the study requiring up to 60 investigators or
s0. The study was designed to assist the outcome and
safety of epidural steroid injections made with fiberoptic
endoscopic technique by improving the target delivery of
thesteroid in patientswith persistent lumbar radi cul opathy
that did not respond to physical therapy or two to three
volumetric caudal epidural injections (120). The premise
behind the philosophy was that the mgjority of failures of
epidural injectionswere arising from failure to deliver the
injectate to the target area, owing to either aproliferation
of connective tissue scar, the presence of fat or perhaps
other morphologic anomalies around the nerve roots in
question. Once again, the philosophy was based on indi-
cations described for nonendoscopic adhesiolysis with a
spring guided catheter.

In 1998, an international group of experts drew up a con-
sensus paper establishing a standard for epiduroscopy
(120). Thispanel defined spinal canal endoscopy as* per-
cutaneous, minimally invasive endoscopy investigation
of the epidural space to enable color visualization of ana-
tomic structuresinside the spinal canal: duramater, blood
vessels, connective tissue, nerves, fat, and pathologic
structures, including adhesions, inflammation, and stenotic
change.” General indications were established for spinal
endoscopy and diagnosis and treatment of spinal pain
syndromes including:
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Observation of pathology and anatomy,

Direct drug application,

Direct lysisof scarring (with medication, blunt

dissection, laser, and other instruments),

4, Placement of catheter and el ectrode systems
(epidural, subarachnoid), and

5. An adjunct to minimally invasive surgery.

[N

However, thishas been widely ignored in the United States.
Indications in the United States include lysis of scarring
with drug application under direct visualization. Thus,
endoscopy epidural adhesiolysis is indicated in patients
with chronic low back pain who have failed to respond to
conservative modalities of treatment, including epidural
i njections administered under fluoroscopic guidance, per-
cutaneous lysis of adhesions with a spring guided cath-
eter, and other well-documented therapeutic modalities.
Various conditionsin which spinal endoscopy isindicated
include postlumbar laminectomy syndrome; epidural ad-
hesions; and disc disruption resulting in chronic, intrac-
table pain nonresponsive to other modalities of treatment.
Possible or even probable indications include low back
pain nonresponsive to other modalities of treatments and
chemical irritation.

Even though indications as described above are commonly
utilized, itisof paramount importance that endoscopic ly-
sisof epidural adhesiolysisin management of chroniclow
back pain should only be performed in patients who are
ideal candidateswithout any major contraindications. Itis
also important to understand that the response of endo-
scopic epidural adhesiolysisin managing chronic low back
pain secondary to facet joint mediated pain, and degenera-
tivearthritiswill be poor dueto differing pathophysiology.

Contraindications include but are not limited to
coagulopathy, pregnancy, renal insufficiency, chronic liver
dysfunction, history of adversereactiontolocal anesthetic
or anti-inflammatory drugs, history of gastrointestinal (Gl)
bleeding or ulcers, urinary sphincter dysfunction, progres-
sive neurological deficit, infection, increased intracranial
pressure, pseudotumor cerebri, intracranial tumors, un-
stable angina, severe chronic obstructive pulmonary dis-
ease, inability to achieve appropriate positioning, and in-
ability to understand informed consent and protocol. The
procedure should never be performed under general anes-
thesia. Other minor or related contraindications include
generalized symptomatol ogy, active untreated or resistant
psychiatric disorders affecting the physical condition, and
visual deficiencies.
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COST EFFECTIVENESS

Fortunately, the cost effectiveness of spinal endoscopy
and adhesiolysis was determined in two separate groups
of patients (145, 146). Inthepresent environment of health-
care cost explosion, heightened attention to fraud and abuse
and rapidly developing new technology, confusion
abounds over what is meant by the term cost effectiveness.
Cost-minimization analysis, cost-benefit analysis, cost
effectiveness analysis (CEA), and cost-utility analysisare
multipletermsutilized in describing cost effectiveness. In
chronic low back pain CEA would be the most appropriate
method to use since in these studies the effects are mea-
sured in natural units and quality of life (220-235). The
outcome measures used in CEA studies in chronic pain
research mainly include functional outcomes, such asdis-
ability days saved; pain-free days or improved quality of
life; etc.; evaluation of quality of life, whichisalso known
as functional status, health status, or health-related qual-
ity of life; well-being of the patient; satisfaction with care;
health service utilization/economic analysis, and medical
findings (230).

Evaluation in assessment of quality of life focuses on the
patient’smajor perceived functional impairments, and im-
provement in areas of individual importance such as hav-
ing sexual relations, returning to work, going to schoal,
homemaking, playing with children/grandchildren, or per-
forming other activitiesof daily living. Theseassessments
aredesigned to evaluate functional statusin thereal world
with activities of daily living, rather than being limited to
oneaspect of life, i.e., return to work, which may or may not
be possible due to various reasons, including retirement,
long-term disability and other factors. Thus, quality of life
is a practical measure in difficult situations, essentially
measuring socia functioning, along with activities of daily
living determining the extent of theimprovement in health
problems affecting practical aspectsof life.

The cost of outpatient treatment programs ranges from
$7,000 to $10,000, whereas the cost of inpatient chronic
pain programsrangesfrom $17,000 to $25,000in 1988 dol -
lars(231). Chronic pain patientsmay asoincur health-care
bills in excess of $20,000 annually for repetitive and, in
many cases, redundant diagnostic workups, drugs, and
numerous interventions. It was estimated that back pain
accounted for 150 million lost workdaysin the United States
every year, which worked out to be about $14 hillion in
wage costs alone (228). Surprisingly, it was also shown
that even a 1% reduction in overall prevalence could con-
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siderably reduce morbidity and save billions of dollars con-
sidering thelarge magnitude of the back pain problem (228).
The cost effectiveness of lumbar discectomy for the treat-
ment of herniated intervertebral discs was published in
1996 (225). The cost effectiveness of lumbar discectomy
for thetreatment of herniated intervertebral discshasbeen
based on the conclusion that surgery increases the aver-
age quality-adjusted life expectancy by 0.43 years during
the decade following treatment compared to conservative
treatment, aresult comparable to extending a healthy life
by 5 months. Malter et al (225) concluded that, for care-
fully selected patients with herniated discs, surgical
diskectomy is a cost-effective treatment at a discounted
cost of $12,000 per diskectomy, or $29,000 per life year
adjusted for quality. However, this evaluation failed to
take into consideration chronic pain patients following
surgical treatment for herniated disc. It has been shown
that, after the failure of the first surgery, the success of a
second operation was only 50%, with an additional 20%
considering themselves worse after surgery (20). How-
ever, itiseven worsewith further surgeries, aswith athird
procedure, the success rate was 30%, with 25% consider-
ing themselves worse; and, after four surgical interven-
tions, only a20% success rate was achieved, with 45% of
these patients considering themselvesworse (20). Thus, if
additional cost of repeat surgery is taken into consider-
ation, the cost of lumbar surgery will probably be much
higher; the same may be applied to inflation.

Kuntz et a (227) found the cost effectiveness of fusion
with and without instrumentation for patientswith degen-
erative spondylolisthesis and spinal stenosisto be similar
to the cost effectiveness of lumbar laminectomy. They
demonstrated that laminectomy with a non-instrumented
fusion costs $56,500 per quality-adjusted year of life ver-
sus laminectomy without fusion. The cost effectiveness
ratio of instrument infusion compared with noninstrument
infusion was $3,112,800, per quality-adjusted year of life
(227). They were ableto determineareasonable cost effec-
tiveness of $82,400 per quality-adjusted year of life. The
proportion of patients experiencing symptom relief after
instrument infusion was 90% as compared with 80% for
patients with noninstrument infusion.

Thecost effectiveness of intrathecal therapy in failed back
surgery syndrome was also eval uated, with publication of
the results in 1999 (226). Authors compared intrathecal
therapy with aternative therapies for achieving adefined
outcome. They reported the cost of medical management
to be $17,037 per year or $1,420 per month, in contrast to
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intrathecal morphine delivery, which resulted in lower cu-
mulative 60-month costs of $16,579 per year, and $1,382 per
month.

The evaluation of cost effectiveness of three routes of
epidural injections (blind interlaminar, fluoroscopically di-
rected caudal and transforaminal epidural injections) for
the management of low back pain showed the cost effec-
tiveness of transforaminal steroids to be $2,927 per year,
and that of caudal epidural steroids to be $3,635, in stark
contrast to blind interlaminar lumbar epidural steroid injec-
tions at $6,024 per year (212). The cost effectiveness of
lumbar facet joint nerve blocks in managing chronic low
back pain was shown to be $3,461 for 1-year improvement
of quality of life (229).

The cost effectiveness of percutaneous lysis of adhesions
inthreestudies (114, 117, 145) for 1 year of improvementin
thequality of lifevaried from $2,693 in arandomized, clini-
cal trial evaluation of 1-day epidural adhesiolysisin man-
agement of chronic low back painin patientswho failed to
respond to fluoroscopically directed epidural steroid in-
jections who were also demonstrated not to have facet
joint mediated pain, to $5,564 in chronic low back pain
management in patients nonresponsive to numerous other
modalities of treatmentsin an earlier study.

The literature showed the cost effectiveness of medical
treatment of hypertension as$16,330 for a60-year-old man
in 1974 (230), whereastreatment of depression with medi-
ca therapy is$11,766 per year of quality-adjusted life (232).
On the same lines, the cost effectiveness of total hip ar-
throplasty has been shown to be $61,000 (233), that of
coronary artery bypass grafting for patients with triple-
vessel coronary artery disease and severe left ventricular
function as$41,800 (234), and that of surgical repair of a4-
cm abdominal aortic aneurysm as $21,800 with improve-
ment per quality-adjusted year of life gained (235).

The cost effectiveness of spinal endoscopy in patients
failing to respond to all conservative modalities of treat-
ments including percutaneous lysis with a spring guided
catheter, was shown to be $7020 to $8127 (145, 146). Hence,
spinal endoscopy with adhesiolysisfor persistent low back
pain, despite all other less invasive modalities of treat-
ment, is in the approximate range as that of other well-
accepted modalities of treatment. However, itismorethan
less invasive interventional techniques also well within
reasonable limits for present-day cost effectiveness.
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COMPLICATIONS

The most common and worrisome complications of spinal
endoscopy with lysis of adhesions are related to instru-
mentation and administration of high volumes of fluids,
resulting in excessive epidural hydrostatic pressures, which
may cause spinal cord compression, excessiveintraspinal
and intracranial pressures, epidural hematoma, bleeding,
infection, increased intraocular pressures with resultant
visual deficiencies and even blindness and dural puncture
(1120, 145, 146, 233). Eventhough dural puncturewasnoted
in8of 112 procedures(146), and 7 of 77 procedures (145),
subarachnoid blockade was seen in only 30% to 40% of
patients, without any other complications. However, ex-
cessive pressure development has the potential to affect
both local and distant perfusion, possibly resulting in vi-
sual changes and even blindness. Even though the inci-
denceisrare, it appearsthat it would be much higher with
spinal endoscopic procedures with a combination of high
volumes of fluid and generation of high hydrostatic pres-
sures (236). Their incidence also has been reported with
routine epidural injections, presumably resulting from
transmission of spinal canal pressures cephalad into the
brain while CSF and affecting retinal perfusion or macular
hemorrhage.

Kushner and Olson (237) evaluated patients who com-
plained of visual-field defects or blurred vision after re-
ceiving epidural steroid injectionsand concluded that reti-
nal hemorrhage is uncommon but significant, and aprevi-
ously unemphasized complication of epidural steroid in-
jectionsin general. Retina hemorrhagesmainly have been
attributed to rapid epidural injections of high volumes, caus-
ing asudden increasein intracranial pressure, resultingin
theincrease of retinal venous pressure (237-243). Hence, it
appears that there is a causal relationship between these
complications and spinal endoscopy and adhesiolysiswith
administration of high volumes of saline, and other agents,
specifically with rapidinjections.

Epidural infection following this procedure is a distinct
possibility dueto the procedureitself, aswell as potential
immunosuppression secondary to steroid injection (244-
284). Manchikanti et a (146) reported aseriousinfectionin
one patient requiring prolonged antibiotic therapy and skin
grafting in a patient on anticoagulant therapy. Infection
also occurred following 2 of 112 procedures. Inthisevalu-
ation, infection was suspected in 6 of 112 procedures, man-
aged by prophylactic antibiotics (146). Manchikanti et al
(145) aso reported suspicion of infection following 8 of 77
procedures, with no major complicationsin another study.
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Sampath and Rigamonti (244), in areview of epidemiology,
diagnosis, and treatment of spinal epidural abscess, noted
that spinal nerve block was responsible for 7% of the pa-
tients, whereasamultitude of predisposing factorsincluded
intravenous (1V) drug use, diabetes neuritis, multiple medi-
cal illnesses, trauma, prior spinal surgery, morbid obesity,
HIV disease, and end-stage renal disease in a descending
order of frequency. Wang et a (245), in a 1-year study of
the incidence of spinal epidural abscess after epidural an-
algesia, reported 9 cases of epidural abscess formation
from atotal of 17,372 epidural catheters. Rathmell et al
(246) discussed various aspects of epidural abscess fol-
lowing epidural analgesia.

Direct trauma to the spinal cord following spinal endos-
copy in the lumbar spineisonly atheoretical possibility.
Neural trauma is a potential complication, even though
there are no such case reports. Subdural injection, neural
trauma, injury to the spinal cord, and hematomaformation
have been described with epidural injections, even though
there are no specific descriptions relating to spinal endos-
copy (285-289). Spinal gas collection and subdural intrac-
ranial air were also reported following epidural injections
(290-292). Lumbar radiculopathy has been reported fol-
lowing intraspinal gas collection not associated with her-
niated discs (293-297). Neurological complications of spi-
nal and epidural anesthesia were reviewed by Horlocker
and Wedel (287). They reported a 0.2% to 2.9% cardiac
arrest rate, 0.2% to 1.2% desath rate, 0.4% to 3.6% neuro-
logical injury rate, 0.5 to 3.8% radiculopathy rate, 0% to
1.2% incidence of caudaequinasyndromeand 0% to 1.8%
incidence of paraplegia after reviewing 30,413 epidurals.
They also reported anterior spinal artery syndrome lead-
ing to spinal cordischemiaresulting inflaccid paralysis of
thelower extremities (298). Transient and neurologic symp-
toms after epidural analgesia also have been reported, in-
cluding cauda equinasyndrome (299).

Epidural hematoma following epidural analgesiain a pa-
tient receiving unfractionated heparin for
thromboprophylaxis (288) and paraplegia after epidural
anesthesia in a patient with peripheral vascular disease
with the development of hematoma (289) have been re-
ported. Cauda equina syndrome secondary to idiopathic
spinal epidural lipomatosis aso has been reported (300).
However, spinal cord traumaor spinal cord or epidural he-
matomaformation isacatastrophic complication possible
with spinal endoscopic adhesiolysis, athough there are
no casereportsintheliterature. Other potential complica-
tions include increased or continued pain, transient
dysesthesias, paresis, paraysis, local surgical site bleed-
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ing, alergic reactions, and side effects related to the ad-
ministration of steroids. While paresis, paralysis, and in-
tractable pain may be related to needle trauma, epidural
hematoma, elevated hydrostatic pressures, ischemia, or
nerveinjury; severe headache, dysesthesiaand intractable
acute back pain may indicate epidural hematoma, cord is-
chemia, and elevated hydrostatic pressure. However, the
safety of steroids and preservatives at epidural therapeu-
tic doses has been demonstrated in both clinical and ex-
perimental studies(301-317). Themajor theoretica compli-
cationsof corticosteroid administration include arachnoidi-
tis, suppression of the pituitary-adrenal axis, hypocorticism,
Cushing’s syndrome, osteoporosis, avascular necrosis of
bone, steroid myopathy, weight gain, fluid retention, and
hyperglycemia (316, 317). Other potential complications
include hypertension, hypokalemia, epidural lipomatosis,
retinal hemorrhage, subcapsular cataract formation, insom-
nia, mood swings, psychosis, facial flushing, headache, Gl
disturbances, and menstrual disturbances. However, the
use of corticosteroids repeatedly for days or even a few
weeks does not lead to adrenal insufficiency upon cessa-
tion of treatment; but prolonged therapy with corticoster-
oids occasionally may result in the suppression of pitu-
itary-adrenal function that can be slow in returning to nor-
mal. Rare hypothalamic-pituitary-adrenal suppression dur-
ing corticosteroid administration with epidural injections
and after itswithdrawal hasbeen reported (316-319). How-
ever, no such reports have implicated spinal endoscopy
and administration of steroids. Manchikanti et al (320)
evaluated the effect of neuraxial steroids on weight and
bone mass density (BMD) prospectively. They studied
204 patients, with 123 patients compl eting the study. They
divided the patients into two groups, with one group re-
ceiving neural blockade without any steroids and the sec-
ond group receiving neuraxia steroids. The results of se-
rial determination of weight and BMD showed no signifi-
cant changeat any interval or at theend of 1yearinall 123
patients with or without steroid administration. In addi-
tion, this study also showed some improvement in BMD,
aswell asweight reduction, indicating improvement in func-
tional status. They concluded that low-dose administra-
tion of neuraxial steroidsissafein patients suffering with
chronic pain who have failed to respond to conservative
modalities of treatment with afavorablerisk-benefit ratio,
without any deleterious effects either on body weight or
BMD.

TECHNICAL CONS DERATIONS

Spinal endoscopy is best performed by a caudal approach
based on anatomy, equipment, and experience with epidu-
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ral adhesiolysiswith spring guided catheter. The straight
entry into the epidural space through the caudal approach
ismuch easier and more practical rather than entry into the
lumbar epidural space through a paramedian approach,
even with asteep angle. Thisfacilitates not only the easy
passage of the fiberoptic endoscope but al so reduces dam-
age to the device.

Anatomy

The spinal canal extendsfrom the foramen magnum to the
sacrum, which is bounded posteriorly by the ligamentum
flavum and periosteum and anteriorly by the posterior lon-
gitudinal ligament that lies over the dorsal aspects of the
vertebral bodies and discs (120). The size of the spinal
canal isvariable, with its largest diameter in the cervical
and lumbar regions, corresponding to enlargementsin the
spinal cord measuring 18 mm in the anterior, posterior di-
mension at C4 to 6, with atransverse diameter of 30 mm;
measuring 17 mm in both anterior, posterior and transverse
measurementsin thethoracic region, and 23 mmin anterior
posterior diameters and 18 mm in the transverse diameter
inthelumbar region (120). However, the size of the spinal
canal isapproximately twicethesize of the cord. The canal
in cross section appears triangular in the lumbar region
(120). Whilethe spinal cord endsat L 1, thedural sac con-
tinues to the spinal cord and conus, running down to the
level of S2.

Thedural sacrestson thefloor of thevertebral canal (321).
The anterior relations of the dural sac, therefore, are the
backs of the vertebral bodies and the intervertebral discs,
and covering these structuresis the posterior longitudinal
ligament (321). Thus, anterior spinal arteries and
sinuvertebral nerves run across the floor of the vertebral
canal and are located anterior to the dural sac. The dural
sac, posteriorly isrelated to the roof of the vertebral canal,
thelaminae, and ligamentum flava (321).

The epidural space is the space intervening between the
dural sac and the osseo-ligamentous boundaries of the
vertebral canal, whichisanarrow space. Thisisdescribed
asapotential space and the term epidural region has been
advocated as an aternative description to avoid the con-
notation of awide, empty space (322). Theepidural space
is principaly filled by athin layer of areolar connective
tissue which varies from diaphanous to pseudomembra-
nousin structure (322). Thisalso hasbeen described asan
epidural membrane (323). The membrane surrounds the
dura sac and lines the deep surface of the laminae and
pedicles (321). Ventrally, opposite the vertebral bodies,
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the membrane lines the back of the vertebral body and
then passes medially deep to the posterior longitudinal
ligament, where it detaches to the anterior surface of the
deep portion of the ligament (323). However, the mem-
brane does not cover the back of the anulus fibrosus; pre-
vented from doing so by the posterior longitudinal liga-
ment asit expands|aterally over the back of thedisc. Thus,
the epidural membrane blends with the upper and lower
borders of the anulus fibrosis, however, in a plane just
anterior to that of the posterior longitudinal ligament. Fur-
ther, themembraneisdrawn laterally to form acircumneura
sheath around the dural sleeve of the nerve roots and spi-
nal nerve, oppositetheintervertebral foramen (323). Ante-
rior and posterior internal vertebral venus plexuses run
within the areolar tissue of the epidural membrane (321).
Epidural fat is not distributed uniformly throughout the
epidural space, but is concentrated around the nerveroots
intheintervertebral foraminaand in collectionswrapped in
areolar tissue enlarged in the midline recesses between the
ligamentum flavum at each segmental level (322). Thesize
of the posterior epidural space, however, averages only 4
to 6 mm at thelumbar level, 3to 5 mm at thethoracic level,
and 2 mm at the cervical level (120). Thus, the contents of
the epidural spaceincludethe vertebral venous plexus, the
spinal branches of the segmental arteries, the lymphatics,
and the dura arachnoid projections that surround the spi-
nal nerve roots, along with abundant fat (120).

Technique

Prior to undergoing spina endoscopy, outpatients must
be assessed with a comprehensive physical and psycho-
logical evaluation. All less invasive and conservative
modalitiesof treatment, including fluoroscopically directed
epidural steroid injections and spring guided catheter ly-
sis of adhesions, should be exhausted. |n addition, appro-
priate laboratory studies should be considered to rule out
bleeding disorders. Nonsteroidal anti-inflammatory drugs,
aspirin, and anticoagulants should be discontinued prior
to spinal canal endoscopy to avoid unusual bleeding.

Under the preoperative preparation, an antibacterial scrub
with a shower the night before should be considered. In
addition, the patient should have an empty stomach. No
general anesthesia should be contemplated. The patient
should understand all the implications of the procedure
and sign an informed consent.

After theinitial evaluation, the patient istransferred to the
holding area, where appropriate preparation is carried out
with preoperative evaluation, checking of vital signsand
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establishment of 1V access, aswell as antibiotic adminis-
tration.

Following this, the patient is taken to the operating room
or asterile procedure room where preparationis carried out
with Betadine® prep. Draping iscarried out to cover the
entire patient, extending into the cervical region.

At thistime, under appropriate monitoring with blood pres-
sure and pul se oximetry, sedation isadministered and con-
tinuous monitoring is performed.

The procedure is performed in a sterile operating room
under appropriate sterile precautions using fluoroscopy.
The fluoroscope is adjusted over the lumbosacral region
to perform the procedure in the lumbosacral region for a
lumbar or caudal procedure, both an anteroposterior and
lateral views.

After appropriate positioning of fluoroscopy, aphysician,
scrubbed and with sterile gown and gloves, infiltrates the
areafor needleinsertion with local anesthetic. Following
this, an epidural needleisintroduced into the epidural space
using fluoroscopic visualization. Once the needle place-
ment is confirmed to be in the epidural space, a lumbar
epidurogramiscarried out using approximately 2to 5 cc of
contrast. Finding thefilling defects by examining the con-
trast flow into the nerve roots is the purpose of the
epidurogram. Intravascular or subarachnoid placement of
the needle or contrast is avoided; if such malpositioning
occurs, the needle is repositioned.

A 0.9-mm guidewireisinserted through the needle, which
is advanced under fluoroscopic guidance to the level of
suspected pathol ogy, followed by asmall incision and ad-
vancement of a2-mmx 17.8-cmdilator with catheter (sheath)
over the guidewire. Once the catheter is advanced to the
tip of theguidewire, thewireisremoved. Atthistime, a0.8-
mm fiberoptic spinal endoscopy isintroduced into the cath-
eter through the valve and is advanced until the tip is
positioned at the distal end of the catheter, as determined
by video and fluoroscopic images. In conjunction with
gentle irrigation using normal saline, the catheter and
fiberoptic myel oscope are manipul ated and rotated in mul-
tiple directions, with visualization of the nerve roots at
variouslevels. Gentleirrigation may also be carried out by
slow, controlled infusion. Adhesiolysis and decompres-
sion are carried out by distension of the epidural space
with normal saline and by mechanical means using the
fiberoptic endoscope. Figures. 1to4 illustratethe proce-
dural considerations.
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B. Introduction of needle and guide wire through
the needle

C. A small incision (stab wound) made with a#11
blade

]
= [
D. Introduction of dilator and catheter (sheath) over
guidewire

N,
E. Removal of dilator and guide wire - with cath-
eter (sheath) in epidural space

F. Introduction of Fiberoptic Spinal endoscopeinto
the catheter (sheath)

Fig. 1. Spinal endoscopy performed in a sterile operation room
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A. Lateral view epidural needle inside the sacra
canal

C. PA view post-adhesiolysis

D.Laterd view pod-adhesiolyss

Fig 2. Flouroscopic visualization of needle placement and lumbar epidurography

Confirmation is accomplished with injection of non-ionic
contrast material. Anepidurogramisperformed on at least
two occasions. Following completion of the procedure,
generally, lidocaine 1%, preservative free, mixed with 6 to
12 mg of betamethasone acetate and phosphate mixture or
methylprednisolone or triamcinolone is injected in each
case after assuring that there is no evidence of subarach-
noid leakage of contrast. If there is a question of sub-
arachnoid |eakage of the contrast, a Racz catheter may be

passed into the epidural space, and amixture of local anes-
theticinjected very slowly inincremental doses, followed
by injection of the steroid.

Following compl etion of the procedure, if necessary, self-
absorbed sutures are applied, followed by sterile
Bioclusive® dressing. Subsequently, the patient isturned
to the supine position and transferred to the recovery room.
Intherecovery room, the patient isvery closely monitored
for any potential complicationsor side effects. If apatient
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has a catheter and no complicationsare observed and good
pain relief isreported without any motor weakness, steroid
isinjected. At times, subsequent hypertonic saline neu-
rolysisisalso carried out with 10% sodium chloride solu-
tion.

Following this, the patient is re-evaluated, the catheter is
flushed with normal saline and the catheter, if present, is
removed and checked for intactness. The wound is also
checked at this time, with or without the catheter. The
patient is ambulated if all parameters are satisfactory and
IV accessisremoved, and the patient is discharged home
with appropriate instructions.

CONCLUSION
Chronic low back pain is a major health care and social

problem. Much of the confusion surrounding endoscopic
adhesiolysisin managing refractory low back pain results

from overemphasis on biopsychosocia problems and in-
appropriate selection of patientsfor this treatment modal -
ity. Considering the preliminary cumulativeevidenceavail-
ablein the literature on endoscopic epidural adhesiolysis,
the efficacy of this procedureissimilar, if not superior, to
various other modalities of treatments avail ablein manag-
ing chronic low back pain, including surgical intervention.

Whilethisisavery effectivetechniquein managing chronic
low back pain, caution must be exercised, astherearesig-
nificant risksof complicationsof spinal cord trauma. While
apain practitioner needsto individualizethe choice of treat-
ment to each patient and personal experience, we recom-
mend endoscopic epidural adhesiolysis, which hasproven
to be a valuable, safe, and cost-effective technique for
relieving chronic, intractable pain nonresponsive to all
other conservative modalities of treatment when performed
in an outpatient setting, with reasonable and customary
charges for the facility and physician services.
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