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Epidural adhesiolysis with spinal en-
doscopy is an emerging interventional pain 
management technique in managing chron-
ic refractory low back and lower extremity 
pain.  However, there is a lack of significant 
data demonstrating the effectiveness of spi-
nal endoscopic adhesiolysis.

This randomized, double-blind con-
trolled trial was undertaken to determine the 
ability of spinal endoscopic adhesiolysis to 
reduce pain and improve functional and psy-
chological status.  The study was performed 
in an interventional pain management prac-
tice, a specialty referral center, in a private 
practice setting.  This trial extended from Jan-
uary 2002 to December 2002.  However, only 
the patients with 6-month follow-up were in-
cluded.  Any relief of less than 6 months was 
considered as short-term and 6-months or 
longer was considered as long-term.

All the patients with chronic low back 
pain of at least 6 months and having failed 
conservative modalities of management, in-
cluding fluoroscopically directed epidural ste-
roid injections and percutaneous adhesioly-
sis, were included.  Patient assignment was by 
randomized selection from all eligible subjects.  
Two types of interventions were included with 
Group I serving as the control with endoscopy 
to the sacral level without adhesiolysis, fol-
lowed by injection of local anesthetic and ste-
roid.  Group II consisted of spinal endoscopy 
and appropriate adhesiolysis, followed by in-
jection of local anesthetic and steroid.  Out-
come measures were focused to evaluate and 
demonstrate a clinically significant difference 
between the treated patients and those pa-
tients randomized to the control group in mul-
tiple parameters of pain, functional status, psy-
chological, and behavioral status.  

Overall, 13 of 23 patients (57%) showed 
significant improvement without adverse 
events.  Based on the definition that less than 
6 months of relief is considered as short-term 
and longer than 6 months is considered as 
long-term, a significant number of patients 
obtained long-term relief.  The results showed 
significant improvement in patients undergo-
ing spinal endoscopic adhesiolysis at 1-month, 
3-months, and 6-months, compared to base-
line measurements, as well as compared to 
the control group without adhesiolysis.

Spinal endoscopic adhesiolysis with 
targeted injection of local anesthetic and ste-
roid, is an effective treatment in a significant 
number of patients without major adverse ef-
fects at 6-month follow-up.  

Keywords:  Persistent low back pain, 
post-lumbar laminectomy syndrome, epidur-
al fibrosis, spinal endoscopy, myeloscopy

Chronicity in chronic pain is a com-
mon problem (1), specifically in low back 
pain with a prevalence of persistent low 
back pain ranging from 35% to 75% at 
12 months after the initial attack (1-11).  
Kuslich et al (12) identified various tis-
sues capable of transmitting pain in the 
low back and lower extremity, including 
intervertebral discs, nerve root dura, fac-
et joints, ligaments, and muscles.  Multi-
ple causes described for chronic low back 
and lower extremity pain include not only 
disc herniation with neural compres-
sion and dysfunction, but also post lum-

bar laminectomy syndrome, spinal steno-
sis, vascular compromise, inflammation, 
and biochemical influences.  Post lum-
bar laminectomy syndrome or pain fol-
lowing operative procedures for lumbar 
spine is estimated in approximately 5% 
to 40% of patients after surgical interven-
tion (13-18).  While there are multiple eti-
ologies responsible for post lumbar lami-
nectomy pain, many have described major 
causes of continued pain after surgical in-
tervention as epidural fibrosis, facet joint 
arthritis, and spinal stenosis, among other 
causes (13, 15, 17-20).  

Post lumbar laminectomy syndrome 
or failed back surgery syndrome is a term 
coined by Wilkinson (19) to describe con-
tinued pain and disability following sur-
gical intervention with multiple possi-
ble explanatory etiologies.  Etiologies of 
failed back surgery syndrome are surgical 
and non-surgical.  Surgical diagnosis in-
cluded stenosis, internal disc disruption, 
recurrent disc herniation, or retained disc 

fragment, spondylolisthesis, etc., whereas 
non-surgical diagnosis included epidural 
or intraneural fibrosis, degenerative disc 
disease, radiculopathy, radicular pain, de-
conditioning, facet joint pain, sacroiliac 
joint pain, discitis, and arachnoiditis, etc.  
Thus, epidural fibrosis is seen as a com-
mon phenomenon, which contributes to 
approximately 60% of the patients with 
recurring symptoms in conjunction with 
instability (18, 20).  Many possible etiolo-
gies of epidural fibrosis include not only 
surgical intervention and trauma, but also 
annular tear, hematoma, infection, or in-
trathecal contrast media.  

LaRocca and McNab (21) have dem-
onstrated the invasion of fibrous connec-
tive tissue into the postoperative hemato-
ma as a cause of epidural fibrosis.  McCar-
ron et al (22) investigated the irritative ef-
fect of material from the nucleus pulpo-
sus upon the dural sac, adjacent nerve 
roots, and nerve root sleeves indepen-
dent of the influence of direct compres-
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sion upon these structures.  McCarron 
(23) further explored epidural fibrosis 
in an experimental model in adult Mon-
treal dogs.  He reported an inflammato-
ry reaction in the spinal cord sections tak-
en from dogs sacrificed after the initial in-
jection of homogenized nucleus pulposus, 
whereas, the spinal cord was grossly nor-
mal after the initial injection of normal 
saline.  Cooper et al (24) reported peri-
radicular fibrosis and vascular abnormal-
ities occurring with herniated interverte-
bral discs.  Hoyland et al (25), in a cadav-
eric study, found significant pathological 
changes within and around the nerve root 
complex, including peri- and intraneural 
fibrosis, edema of nerve roots, and focal 
demyelination proposing that venous ob-
struction may be an important pathogen-
ic mechanism in the development of peri-
neural and intraneural fibrosis.  In addi-
tion, epidural adhesions were also dem-
onstrated in cadavers with lumbar disc 
herniation with 40% of cadavers showing 
adhesions at L4/5 level, 36% at L5/S1 level, 
and in 16% at L3/4 level (26).  It was also 
shown that perineural fibrosis, which in-
terferes with cerebrospinal fluid-mediated 
nutrition, can render nerve roots hyperes-
thetic and hypersensitive to compression 
forces (27, 28).  Songer et al (29) showed 
that postoperative scar tissue renders the 
nerve susceptible to injury.  

Even though epidural fibrosis is 
commonly seen in patients with recur-
ring symptoms in conjunction with insta-
bility and post lumbar laminectomy syn-
drome (13-15, 17-20, 30-36), its causative 
role in chronic low back pain has been 
questioned (14, 15, 17, 30, 33, 34).  Ross et 
al (36), in a study of the relationship be-
tween epidural scar and radicular pain, 
evaluated by magnetic resonance imag-
ing (MRI) after lumbar laminectomy, 
showed that subjects with extensive peri-
dural scarring were 3.2 times more likely 
to experience radicular pain.

Epidural injection of corticosteroids 
is one of the commonly used interven-
tions in managing chronic low back and 
lower extremity pain.  Manchikanti et al 
(37), in an evidence-based review of the 
effectiveness of epidural steroids showed 
that while overall evidence was moder-
ate for long-term relief, for caudal epidu-
ral steroids, there was no significant evi-
dence provided with either interlaminar 
epidural steroid injections or transforam-
inal epidural steroid injections.  However, 
this review also showed that 2 of the stud-

ies which exclusively studied post lumbar 
laminectomy syndrome (38, 39) and an 
additional two studies which studied spi-
nal stenosis with caudal epidural (40) and 
interlaminar epidural (41) yielded contra-
dictory results.  In fact, in a 2002 review 
(14) describing the role of decompressive 
surgery in managing chronic pain of spi-
nal origin after lumbar surgery, authors 
commented that, at the time of writing of 
the article, no form of surgical treatment 
or adhesion lysis procedure for this diag-
nosis has proven to be safe and effective.  
Thus, a conservative alternative to sur-
gical intervention, percutaneous epidur-
al adhesiolysis emerged.  The purpose of 
percutaneous epidural adhesiolysis was to 
eliminate the deleterious effects of a scar 
which can physically prevent the targeted 
application of drugs to nerve or other tis-
sues, and to assure delivery of high con-
centration of injected drugs to the target 
areas (17).  The clinical effectiveness of 
percutaneous adhesiolysis evaluated in 
two randomized controlled trials (42, 43), 
and multiple retrospective evaluations 
(44-48) showed that the effectiveness of 
percutaneous adhesiolysis (37), is mod-
erate for short-term and long-term relief 
with repeat interventions.  Thus, a signif-
icant number of patients continue to suf-
fer with persistent low back and lower ex-
tremity pain in spite of epidural injections 
and percutaneous epidural adhesiolysis.

Spinal endoscopy with epidural ad-
hesiolysis is an interventional pain man-
agement technique which emerged during 
the 1990s (20, 49, 50).  While the goal of 
percutaneous lysis of epidural adhesions 
was to assure delivery of high concentra-
tion of injected drugs to the target areas, 
spinal endoscopic adhesiolysis is to pro-
vide a three-dimensional view by spinal 
epiduroscopy or spinal endoscopy with 
facilitation of direct application of cor-
ticosteroid into the target area after ad-
hesiolysis.  While spinal endoscopy with 
adhesiolysis is an emerging technique, its 
clinical effectiveness was evaluated in two 
prospective evaluations (51, 52) and four 
retrospective trials (53-56), and multiple 
case reports.  The evidence-based evalu-
ation (37), defining relief of less than 6 
months was short-term and greater than 
6 months of relief as long-term showed 
moderate evidence for short-term relief 
and limited evidence for long-term relief.  
Understandably, many physicians believe 
that there is no evidence vindicating spi-
nal endoscopy with epidural adhesiolysis 

in the management of chronic intractable 
low back and lower extremity pain.  

Hence, this randomized, double-
blind, controlled evaluation of the effec-
tiveness of spinal endoscopy with lumbar 
epidural adhesiolysis in the management 
of chronic low back and lower extremity 
pain was undertaken in patients non-re-
sponsive to not only fluoroscopically di-
rected epidural steroid injections, but also 
percutaneous adhesiolysis and hypertonic 
saline neurolysis. 

METHODS

This randomized, double-blind con-
trolled evaluation of the effectiveness 
of percutaneous lumbar epidural adhe-
siolysis and hypertonic saline neurolysis 
was undertaken in an interventional pain 
management practice, a specialty referral 
center, in a private practice setting.  The 
study protocol was approved by the In-
stitutional Review Board as a single cen-
ter, prospective, controlled, double-blind, 
randomized controlled trial.  Group I 
consisted of a control group with intro-
duction of spinal endoscope up to S3 level 
with injection of local anesthetic and ste-
roid.  Group II consisted of patients un-
dergoing spinal endoscopic adhesioly-
sis, with injection of local anesthetic and 
steroid.

Inclusion and Exclusion Criteria
Participants in this study were iden-

tified from the existing patient load of the 
interventional pain management prac-
tice.  In addition, new patients, eligible 
for enrollment, were identified from the 
program as they started the program.  
Inclusion criteria included patients be-
tween 18 and 65 years of age, with a his-
tory of chronic low back pain of at least 
6 months, having shown absence of facet 
joint pain by controlled comparative local 
anesthetic blocks, having failed to respond 
to conservative treatment including fluo-
roscopically directed epidural injections, 
having failed to respond to percutane-
ous adhesiolysis with hypertonic saline 
neurolysis, and willingness to participate 
in the clinical trial.  Exclusion criteria in-
cluded cauda equina syndrome, compres-
sive radiculopathy, surgical intervention 
in previous 6 months, opioid addiction, 
uncontrolled major depression or psy-
chiatric disorders, uncontrolled or acute 
medical illnesses, chronic severe condi-
tions that could interfere with the inter-
pretations of the outcome assessments for 
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pain and bodily function, pregnant or lac-
tating women, history of adverse reaction 
to local anesthetic or steroids, patients un-
able to understand the informed consent 
and protocol, or patients unable to be po-
sitioned in prone position to perform the 
procedure.  

Evaluation
All the patients were provided with 

the approved protocol and the informed 
consent approved by the Institutional Re-
view Board for this study.  The informed 
consent showed the details of randomiza-
tion, interventions, blinding and unblind-
ing, and screening and follow-up evalua-
tions. 

Screening evaluation included de-
mographic data, medical/surgical histo-
ry with coexisting diseases, radiographic 
investigations, physical examination, psy-
chological evaluation with Pain Patient 
Profile (P-3), visual analog scale (VAS) 
pain scores, work status, Oswestry Dis-
ability Index, and lumbar spine range of 
motion.  

Procedure
All the patients in both groups were 

provided identical preparation.  All pro-
cedures were performed under fluorosco-
py in an ambulatory surgery center in ster-
ile operating rooms by one physician.  The 
procedure included appropriate prepa-
ration with intravenous access, antibiot-
ic administration, sterile preparation, and 
appropriate sedation with small doses of 
midazolam and fentanyl.  Access to the epi-
dural space was obtained with a RK nee-
dle.  An epidurogram was obtained identi-
fying filling defects and/or epidural fibro-
sis.  Adhesiolysis was carried out in Group 
II utilizing the Myeloscope spinal endo-
scopic video-guided catheter system and 
introducer system, with final positioning 
of the fiberoptic endoscope on the side and 
level of the defect and the source of pain 
with an additional injection of contrast to 
identify successful adhesiolysis, followed by 
injection of local anesthetic and steroid.

In Group I, after the initial epidur-
ography, a 0.9 mm guidewire was inserted 
through the needle, which was advanced 
under fluoroscopic guidance to S3 level.  
Following this, a 2-mm x 17.8-cm dilator 
with catheter (sheath) was passed over the 
guidewire again up to S3.  Once the cath-
eter was advanced to the tip of the guide-
wire, the wire was removed.  At this time, 
a 0.8-mm fiberoptic spinal endoscop-

ic video guided system was introduced 
into the catheter through the valve and 
was advanced until the tip was positioned 
at the distal end of the catheter through 
the valve, as determined by video and flu-
oroscopic images not to exceed S3.  Fol-
lowing this, 10 mL of 1% lidocaine and 6 
mg to 12 mg of Celestone or 40 mg to 80 
mg of methylprednisolone were injected 
through the myeloscope.  Following this, 
the scope was removed and appropriate 
sterile Bioclusive dressing was applied. 

In Group II, a 0.9-mm guidewire 
was inserted through the needle, which 
was advanced under fluoroscopic guid-
ance to the level of suspected patholo-
gy, followed by a small incision and ad-
vancement of a 2-mm x 17.8-cm dilator 
with catheter (sheath) over the guidewire.  
Once the catheter was advanced to the tip 
of the guidewire, the wire was removed.  
Following this, a 0.8-mm fiberoptic spi-
nal endoscopic video-guided system was 
introduced into the catheter through the 
valve and was advanced until the tip was 
positioned at the distal end of the catheter, 
as determined by video and fluoroscopic 
images.  In conjunction with gentle irriga-
tion using normal saline, the catheter and 
fiberoptic myeloscope were manipulated 
and rotated in multiple directions, with 
visualization of the nerve roots at various 
levels.  Gentle irrigation was carried out 
by slow, controlled infusion.  Adhesioly-
sis and decompression were carried out 
by distension of the epidural space with 
normal saline, and by mechanical means 
utilizing fiberoptic endoscope.  Confirma-
tion was accomplished with the injection 
of non-ionic contrast material and an epi-
durogram was performed on at least 2 oc-
casions.  Following completion of the pro-
cedure, generally, lidocaine 1%, preserva-
tive free, mixed with 6 mg to 12 mg of be-
tamethasone acetate and 40 mg to 80 mg 
of methylprednisolone was injected in 
each case after assuring that there was no 
evidence of subarachnoid leakage of con-
trast.  If pathology was determined to be 
at multiple levels, the procedure was car-
ried out at multiple levels and the injec-
tate was injected in divided doses.  If there 
was a question of subarachnoid leakage of 
the contrast, a Racz catheter was passed 
into the epidural space, and mixture of lo-
cal anesthetic was injected very slowly in 
incremental doses, followed by injection 
of the steroid if satisfactory follow-up 
was obtained without any subarachnoid 
blockade.  Following the injection of local 

anesthetic and steroid, the scope was re-
moved and appropriate sterile Bioclusive 
dressing was applied. 

The patient was transported to the 
recovery room and was very closely mon-
itored for any potential complications or 
side effects.

Outcomes Assessment
Objectives of this evaluation were 

to demonstrate significant treatment 
outcomes among the patients undergo-
ing spinal endoscopic adhesiolysis com-
pared to the control group.  The prima-
ry endpoints of the investigation were to 
demonstrate a clinically significant differ-
ence in the spinal endoscopic adhesiolysis 
group compared with patients random-
ized to the control group at 1-month, 3-
months, and 6-months post-treatment in 
the VAS pain scale, Oswestry Disability 
Index, work status, concomitant medica-
tion, range of motion measurement, and 
P-3.  Secondary endpoint included the as-
sessment of adverse events.  

VAS was measured on a 10 cm scale. 
P-3 psychological evaluation and Oswes-
try Disability Index were assessed by ad-
ministration of standard questionnaire.  
The Oswestry Disability Index was calcu-
lated with a total score (maximum 50), di-
vided by number of items answered (max-
imum 10).  Range of motion was evaluat-
ed by a certified physical therapist blinded 
to type of treatment.  Non-physiological 
symptoms and signs were evaluated by an 
experienced physician, per the criteria de-
scribed by Waddell et al (57, 58).

Narcotic intake was determined as 
none, mild, moderate, or heavy based on 
the dosage, frequency and schedule of the 
drug.  Intake of Schedule IV narcotics, i.e., 
propoxyphene napsylate, pentazocine hy-
drochloride, tramadol hydrochloride up 
to a maximum of 4 times, or hydroco-
done twice or less per day, was considered 
as mild; intake of Schedule III narcotics, 
i.e., hydrocodone, up to 4 times per day 
was considered as moderate; and intake 
of Schedule II narcotics, i.e., oxycodone, 
morphine, meperidine, transdermal fen-
tanyl, and methadone, in any dosage was 
considered as heavy.  

Employment and work status (em-
ployed, unemployed, housewife, disabled, 
and retired) were determined from the 
pre-treatment and post-treatment work 
status.  Only employed and unemployed 
patients were considered to be eligible for 
employment, whereas disabled patients 
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and patients over 65 were considered not 
employable.  

Duration of relief was judged to be 
short-term if the relief was less than 6 
months; whereas if the relief lasted for 6 
months, it was considered as long-term.

Study Design
Randomization was 2:3 with 2 pa-

tients randomized to the control group 
(Group I), for every 3 patients random-
ized to spinal endoscopic adhesiolysis or 
Group II.  The α equals 0.05 level.  This 
sample size was determined to attract pa-
tients into the trial, to induce the belief 
that they would have higher chances of 
being in the treatment group, rather than 
the control group.  

All the eligible patients willing to 
participate in the trial were randomized 2:
3 into Groups I and II respectively.  Ran-
domization was assigned in blocks of 20 
to ensure relative balance in treatment as-
signment throughout the trial.  Random-
ization was performed by computer gen-
erated random allocation sequence. There 
were no restrictions.

The random allocation was con-
cealed until the intervention.  Random 
allocation was provided in a sealed en-
velope to one of the investigators of the 
study who was not involved with subse-
quent follow-up of the patient.  The en-
velope was opened in each case after RK 
needle was inserted into the caudal epi-
dural space.  Randomization was not re-
vealed to the personnel in the recovery 
room or the reviewing physician. 

Randomization was generated by a 
biostatistician without knowledge of the 
patients after assigning consecutive num-
bers.  Patients were assigned to 1 of the 2 
groups based on the computer generated 
random allocation sequence.  

All the patients, nursing personnel 
participating in the care except the per-
sonnel involved in the intervention, and 
all those assessing the outcomes were 
blinded to Group assignment. Blinding 
was successful as none of the personnel 
aware of the Group assignment were in-
volved in subsequent assessment until un-
blinding was carried out.  Further, 6 pa-
tients in Group I, believed that they re-

ceived spinal endoscopic adhesiolysis and 
8 patients in spinal endoscopy with adhe-
siolysis in group II believed they received 
control treatment.  However, it appeared 
that patient belief was not based on pain 
relief.  The evaluating physician was also 
unable to correctly assess the Group as-
signment in 60% of cases.

The patients were unblinded if they 
requested to be unblinded or treatment 
was a failure at 3 months.  All other pa-
tients were unblinded at 6 months.  Pa-
tients were also given an option to discon-
tinue or to withdraw from the study for 
various reasons.  They were considered to 
be withdrawn if follow-up was lost.

Data were recorded on a database us-
ing Microsoft® Access®.  The SPSS Version 
9.0 statistical package was used to gener-
ate the descriptive tables. Differences in 
proportions were tested by using the chi-
squared test. Fischer’s exact test was used 
wherever the expected value was less than 
five.   Student’s t test was used to test mean 
differences between groups.  Paired t test 
was used to compare the pre- and post-
treatment.   Results were considered sta-

Eligible Subjects Assessed 
76

No. Excluded
No. Not Meeting Inclusion Criteria =8
No. Refused to Participate = 18
No. Without 6-month Follow-up = 11

No. Randomized 
39

Group I – Control
• No adhesiolysis 
• Steroid injection
16 patients received control treatment

No. lost to follow-up = 0
No. discontinued intervention = 0
No. unblinded at 3-months = 14
No. unblinded at 6 months = 2

No. Included in analysis = 16
No. Excluded from analysis = 0
Intent to treat analysis was performed 
by Using 3-month data at 6 months in 
14 patients

Group II 
• Endoscopic adhesiolysis 
• Steroid injection
23 patients received intervention

No. lost to follow-up = 2
No. discontinued intervention = 0
No. unblinded at 3-months = 11
No. unblinded at 6 months = 12

No. Included in analysis = 23
No. Excluded from analysis = 0
Intent to treat analysis was performed 
by Using baseline data for two patients 
withdrawn from study

Fig. 1. Trial Flow Diagram
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with pain relief, and range of motion be-
tween Group I and Group II.  There was 
also improvement in VAS pain rating, Os-
westry Disability Index, and range of mo-
tion from baseline to 1 month, 3 months, 
and 6 months. There were no improve-
ments noted in Group I from baseline 
to 1-month, 3-months, and 6-months in 

Group I Group II

Number of patients 16 23

Age (Years) Mean + SD 49 + 10 51 + 11

Gender
Male 37% 26%

Female 63% 74%

Height (Inches) Mean + SD 66 + 4.2 66 + 3.4

Weight (Lbs) Mean + SD 177 + 45 167 + 36

Duration of pain (months) Mean + SD 120 + 87 111 + 70

Onset of the pain 
Traumatic 31% 30%

Non-traumatic 69% 70%

Previous Surgery 63% 70%

Table 1. Demographic Characteristics

Table 2. Structural abnormalities based on MRI findings as per the   
 Radiologist

Group I
n = 16

Group II
n = 23

Epidural Fibrosis*

Mild 1 (6%) 3 (13%)

Moderate 3 (19%) 5 (22%)

Extensive 5 (31%) 9 (39%)

DISC displacement*

Herniation 2 (12%) 2 (9%)

Bulging 1 (6%) 1 (4%)

Severe Degeneration 1 (6%) 1 (4%)

Severe Spinal Stenosis* 1 (6%) 1 (4%)

* These categories were not mutually exclusive. Some patients had more than one pathology, 
some had none. Therefore, these totals donot = n

Table 3. Analysis of physical and functional outcome measurements

Baseline 1 month 3 months 6 months

I II I II I II I II

16 23 16 23 16 23 16 23

Visual Analog Scale Mean ± SD 8.7 ± 1.1 9.2 ± 0.8 5.9# ± 2.2 5.0# ± 2.4 7.6 ± 1.8 4.9*# ± 2.3 7.6 ± 1.8 5.7*# ± 2.2

Oswestry Disability Index Mean ± SD
3.5 ± 
0.7

3.6 ± 0.5 2.9# ± 0.8 2.5# ± 1.0 3.1# ± 0.7 2.6# ± 1.1 3.1 ± 0.7 2.5# ± 1.1

Range of Motion (Degrees)

Flexion (Normal 60°) Mean ± SD 28 ± 11 27 ± 12 32 ± 15 34# ± 11 27 ± 11 36*# ± 12 27 ± 11 35*# ± 13

Extension (Normal 60°) Mean ± SD 9 ± 3 9 ± 3 14# ± 6 13# ± 5 11 ± 5 14# ± 6 11 ± 5 14# ± 7

Lateral Flexion (Normal 60°) Mean ± SD 8 ± 3 9 ± 3 10 ± 3 13# ± 5 8 ± 3 13*# ± 6 8 ± 3 13*# ± 5

* Indicates significant difference between Group I and Group II at the time of evaluation
# Indicates significant difference with Baseline values within the Group at various points of evaluation

tistically significant if the P value was less 
than 0.05.

RESULTS

Trial Flow Characteristics
A trial flow diagram is illustrated in 

Figure 1.  Recruitment lasted from Janu-
ary 1, 2002 to December 31, 2002.  Thir-
ty-nine patients met 6-month follow-up 
criteria.  Two patients were lost to follow 
up and were withdrawn from the study in 
Group II.  One patient experienced no im-
provement, withdrew from the study and 
underwent further surgical intervention.  
The second patient in Group II failed to 
obtain any significant relief, was with-
drawn from the study, and refused fur-
ther follow-up.  In Group I, intent to treat 
analysis was performed by using 3-month 
data at 6 months in 14 of the 16 patients.  
In Group II, intent to treat analysis was 
performed by using baseline data at all 
follow-up periods.  

Demographic Characteristics 
Table 1 illustrates the demographic 

characteristics of patients who were fol-
lowed through 6 months.  There were no 
significant differences noted between the 
groups with age, gender, height, weight, 
duration of pain, or the history of previ-
ous surgery.

Structural Abnormalities
Structural abnormalities based on 

MRI findings as per the reading of the 
radiologist are included in Table 2.  The 
majority of the patients presented with 
moderate or extensive epidural fibrosis.  
There were no differences noted among 
the groups.  

Pain and Functional Outcome Measures
Table 3 illustrates pain and function-

al measures, which included VAS, Oswes-
try Disability Index, and range of motion 
measurements.  There were no significant 
differences noted with baseline measure-
ments between the two groups.  How-
ever, significant differences were noted 
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most parameters.  
Table 4 illustrates duration of signif-

icant pain relief (> 50%) in weeks with 
first procedures for successful patients 
and all patients.  Patients in Group II ex-
perienced significantly longer relief com-
pared to Group I.    

Figure 2 shows the proportion of pa-
tients with significant relief (> 50%) at 1-
month, 3-months, and 6-months.  None 
of the patients in Group I, obtained sig-
nificant pain relief for 3 months, whereas 
in Group II, 13 of 23 patients (57%) ob-
tained significant relief at 6 months.  

All Patients Successful Patients

Group I
3.6±3.3 

(16)
6.8±2.6 

(6)

Group II
24.3*±18.5 

(23)
31.7*±15.3 

(17)

Table 4. Duration of significant pain relief (≥ 50%) in weeks
  (Mean±SD)  with first procedure

* Indicates significant difference with Group I             (  )Indicates number of patients

Baseline 1 month 3 months 6 months

I II I II I II I II

16 23 16 23 16 23 16 23

Depression
Diagnosis 10  (63%) 17  (74%) 6  (38%) 5# (22%) 7  (44%) 10#  (44%) 7  (44%) 11  (48%)

Score 58 58# 53# 50# 52# 54# 52# 54#

Anxiety
Diagnosis 8  (50%) 13  (57%) 6  (38%) 6#  (26%) 5  (31%) 10  (44%) 5  (31%) 9  (39%)

Score 56 56# 53# 50# 49# 53# 49# 50#

Somatization
Diagnosis 12  (75%) 18  (78%) 8  (50%) 8#  (35%) 7  (44%) 10#  (44%) 7  (44%) 10 # (44%)

Score 57 60# 56# 51# 55 53# 55 54#

Non-physiological 
symptoms

9  (56%) 13  (57%) 9  (56%) 11  (48%) 9  (56%) 8  (35%) 9  (56%) 7  (30%)

Non-physiological signs 10  (63%) 11  (48%) 10  (63%) 11  (48%) 10  (63%) 7*  (30%) 10   (63%) 7*  (30%)

* Indicates significant difference with Group I at the time of evaluation
# Indicates significant difference with baseline values within the Group at various points of evaluation

Table 5. Analysis of psychological and behavioral outcome measurements

Fig. 2. Proportion of patients with significant relief (≥50%) at 1 month, 3 months, and 6 months
* Indicates significant difference with Group I at the time of evaluation

Psychological and Behavioral Outcomes
Table 5 illustrates psychological and 

behavorial outcomes including depres-
sion, anxiety, somatization derived from 
P-3 scores; and non-physiological symp-
toms and non-physiological signs.  Based 
on the P-3 profile, diagnosis and raw 
scores for depression, anxiety, and soma-
tization were evaluated and reported.  Sig-
nificant improvement was noted in some 
psychological and behavioral parameters 
in Group II compared to Group I.  There 
were also some differences noted at var-
ious time periods in both groups from 
baseline.

Other Outcomes 
Patients were evaluated for narcotic 

intake and rated from none to significant 
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Baseline 1 month 3 months 6 months

I II I II I II I II

16 23 16 23 16 23 16 23

None 0  (0%) 0  (0%) 0  (0%) 2  (9%) 0  (0%) 2  (9%) 0  (0%) 2  (9%)

Mild 1  (6%) 1 (4%) 2  (12%) 4  (17%) 2  (12%) 4  (17%) 1  (6%) 4  (14%)

Moderate 7  (44%) 8  (35%) 8  (50%) 4  (17%) 8  (50%) 5  (22%) 8  (50%) 5  (22%)

Significant 8  (50%) 14  (61%) 6  (38%) 13  (57%) 6  (38%) 12  (52%) 6  (38%) 12  (52%)

Table 6. Analysis of narcotic intake

Baseline 1 month 3 months 6 months

I II I II I II I II

16 23 16 23 16 23 16 23

Employed 1 (6%) 1 (4%) 1 (6%) 2 (9%) 1 (6%) 4 (17%) 1 (6%) 4 (17%)

Unemployed 1 (6%) 1 (4%) 1 (6%) 1 (4%) 1 (6%) 1 (4%) 1 (6%) 1 (4%)

Housewife 2 (13%) 1 (4%) 2 (13%) 1 (4%) 2 (13%) 1 (4%) 2 (13%) 1 (4%)

Disabled 11 (69%) 18 (79%) 11 (69%) 17 (74%) 11 (69%) 15 (65%) 11 (69%) 15 (65%)

Over 65 yrs of age 1 (6%) 2 (9%) 1 (6%) 2 (9%) 1 (6%) 2 (9%) 1 (6%) 2 (9%)

Table 7. Employment status

as described.  Narcotic intake was some-
what less at 1, 3, and 6 months in Group 
II compared to the baseline intake (Ta-
ble 6). 

Employment status was also evaluat-
ed as illustrated in Table 7.  The majori-
ty of the patients were in non-employable 
category.  At the end of 6 months, unem-
ployment remained the same in Groups 
I and II, however, employment was in-
creased to 17% in Group II compared to 
4% at baseline. 

Adverse Events
There was one case of subarachnoid 

block in Group II, which was identified af-
ter completion of the procedure and injec-
tion of local anesthetic and steroid.  There 
were no other adverse events noted.

DISCUSSION

In this randomized, double-blind, 
controlled evaluation, we have demon-
strated that a significant proportion of 
patients, 13 of 23 (57%) in Group II with 
spinal endoscopic adhesiolysis and tar-
geted delivery of steroid and local anes-
thetic, obtained significant relief imme-
diately after the treatment, at 1 month, 
at 3 months, and at 6 months.  Significant 
pain relief (> 50%) was also associated 
with improvement in Oswestry Disability 
Index, range of motion, and psychologi-
cal status compared to baseline measure-
ments.  The improvement was also signif-
icant in Group II compared to Group I in 

multiple parameters.  Further, significant 
improvement was noted in psychological 
and behavioral outcome measures.  This 
study was randomized and double-blind-
ed.  The disadvantages include un-blind-
ing in some patients at 3-months if the 
patient desired, instead of 6-months in all 
patients.  However, considering the diffi-
culties with recruiting patients to a dou-
ble-blind trial, this was the only effec-
tive means to convince patients that they 
could be provided with treatment rather 
than suffer for 6 months or a year.  Our 
randomization was also different instead 
of being 1:1, it was 2:3.  This randomiza-
tion process was selected to convince the 
patients to be enrolled in the study as they 
would have a higher chance of being in-
cluded in a treatment group, rather than 
the control group.  The statistical validi-
ty was maintained throughout the study 
and the intent to treat analysis was incor-
porated.  

It is imperative to understand that 
patients included in this study repre-
sented a subset of patients who have not 
only failed other conservative modalities 
of management, including fluoroscopi-
cally directed epidural steroid injections, 
but also failed percutaneous adhesioly-
sis.  Thus, significant pain relief greater 
than 50% with improvement in physical, 
functional, psychological, and behavioral 
status represents progress in the manage-
ment of refractory, persistent chronic low 
back pain. 

Manchikanti et al (37) reviewed the 
results of published reports of spinal en-
doscopy with pre-established criteria.  
Among these evaluations, Geurts et al 
(51) studied 20 patients with chronic low 
back pain.  This study focused on the role 
of epiduroscopy and its value in the diag-
nosis of spinal root pathology.  They re-
ported that in sciatica, adhesions unre-
ported by MRI can be identified apart 
from targeted epidural medication, ad-
ministered near the compromised spinal 
nerve, resulting in substantial and pro-
longed pain relief.  In contrast, our study 
did not focus on the diagnostic value of 
epiduroscopy.  The diagnostic value of 
epiduroscopy has not been shown to be of 
any significant importance in either pro-
spective or retrospective evaluations.  Of 
the 20 patients they studied, they report-
ed adhesions in 19 patients with inflamed 
nerve root without adhesions in another 
patient.  They correlated the MRI find-
ings of extensive adhesions in 11 patients.  
Further, in 8 of the remaining 9 patients, 
in whom no abnormalities were detected 
on MRI, adhesions were found around the 
suspected painful nerve root.  Six of these 
patients had had no prior low back sur-
gery.  They also reported that in 6 of the 
20 patients, active signs of root inflamma-
tion were seen, in 5 cases combined with 
adhesions.  While we found adhesions in 
all the patients, we have not found any 
active signs of root inflammation as re-
ported by Geurts et al (51). They report-
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ed that VAS scores preoperatively at 3-
months follow-up showed that treatment 
led to a significant pain reduction.  How-
ever, they also rated only 7 patients as suc-
cessful, as measured by VAS at 12-months 
follow-up.  They also followed only 7 pa-
tients through 12-month period and used, 
loss of follow-up analysis, in which every 
missing VAS score was replaced by the 
most recently measured VAS score. This 
would have produced unreliable results 
as most patients showed improvement at 
3-months.  However, they failed to show 
similar improvements at a later date.  
Some patients at 3 months in fact showed 
a VAS score of 3.  Thus, this analysis ap-
pears to be flawed. Overall, they report-
ed greater than 50% reduction in pain in 
40% of the patients at 3-months, 35% at 
6-months, and 35% at 9-months and 12-
months.  With regards to the pain relief, 
the results of this randomized, double-
blind clinical trial are superior with 57% 
of the patients showing improvement not 
only in Visual Analog Pain Scale, but also 
in various other measures at 6 months.   

Richardson et al (52) reported re-
sults in 38 patients, with 19 patients with 
failed back surgery syndrome.  They also 
reported diagnostic value with identifica-
tion of pain generator in 34 of 34 patients.  
They reported dense adhesions in  41% of 
the patients.  In this non-controlled, pro-
spective study of 38 patients, they report-
ed significant improvement based on Vi-
sual Analog Scale and functional abili-
ties.  However, the data was not available 
with regards to proportion of patients 
with sustained relief at various time pe-
riods.  Finally, Manchikanti et al (53, 55) 
in two different studies, reported 75% re-
lief at 3-months, 40% at 6-months, and 
22% at 12-months in post lumbar lami-
nectomy patients; and in 52% of the pa-
tients at 3-months, 21% of the patients 
at 6-months, and 7% of the patients af-
ter 12 months in a heterogenous group of 
patients, which included both post lami-
nectomy and non-laminectomy patients,  
however, non-responsive to fluoroscopi-
cally directed epidural steroid injections 
and percutaneous adhesiolysis.  

Thus, our results of this randomized, 
double-blind controlled trial are superior 
to a prospective observational study (51), 
a prospective case series (52), and two ret-
rospective evaluations (53, 55).

CONCLUSION
This study showed that spinal en-

doscopic adhesiolysis reduces pain and 
improves the physical, functional, psy-
chological, and behavioral status in a 
significant number of patients, without 
adverse effects.  The results of this ran-
domized, double-blind controlled trial 
were superior to previously published 
prospective observational studies, pro-
spective case series, and retrospective 
evaluations.  
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