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Epidural fibrosis is seen as a common phenomenon among
postlumbar laminectomy syndrome patients, contributing
to approximately 60% of symptom recurrence.  Percutane-
ous epidural lysis of adhesions has been described as a
modality to effectively manage chronic low back pain sec-
ondary to epidural fibrosis.

Forty-five patients were randomly assigned, with fifteen pa-
tients in the control group, or Group I, who were treated
with conservative modalities of treatments, including medi-
cation, physical therapy, and an exercise program; and, thirty
patients in Group II, who were treated with percutaneous
epidural adhesiolysis and hypertonic saline neurolysis.  The
patients were evaluated over a period of 1 1/2 years to 3
years.

Results showed that cumulative relief, defined as relief
greater than 50% with one to three injections, in the treat-

ment group was 97% at 3 months, 93% at 6 months, and
47% at 1 year.  The study also showed that overall health
status improved significantly in the treatment group in all
parameters with average pain, physical health, mental health,
functional status, psychological status and narcotic intake.
Analysis also showed that this is a cost-effective treatment,
with cost for 1-year improvement of quality of life at $2693.

In conclusion, epidural adhesiolysis with hypertonic saline
neurolysis performed on a 1-day basis is an effective mo-
dality of treatment in managing chronic low back pain in
patients who failed to respond to fluoroscopically directed
epidural steroid injections and also were demonstrated not
to have facet joint mediated pain.

Keywords:  percutaneous lysis of epidural adhesions, epi-
dural fibrosis, hypertonic saline neurolysis, chronic low back
pain

Among all the chronic painful conditions, low back pain
is the most important clinical, social, economic, and pub-
lic health problem affecting the population indiscriminately.
Numerous modalities of therapeutic interventions are avail-
able for treatment of chronic low back pain: surgery, drugs,
manipulation, physical therapy, behavior therapy, and neu-
ral blockade continue to spark debate among profession-
als, with regard to their effectiveness in managing chronic
low back pain, even though there is an astonishing agree-
ment among professionals with regard to the enormity of
chronic low back pain and its impact on society (1-6).

Postlaminectomy syndrome, or pain following surgical
procedures on the lumbar spine, is a common entity in
modern medicine (7-21).  Even though the exact incidence
and prevalence of postlumbar laminectomy syndrome is
not known, it is estimated that 20% to 30% of the spinal
surgeries (occasionally as high as 40%), may not be suc-
cessful.

Among postlumbar laminectomy syndrome patients epi-
dural fibrosis is seen as a common phenomenon which
contributes to 60% of the patients with recurring symp-
toms in conjunction with instability (9).  However, the role
of epidural fibrosis as a causative factor of chronic pain or
a pain generator has been questioned (22-27).  In spite of
this debate, whether epidural fibrosis causes pain or not, it
is widely accepted that postoperative scar tissue renders
the nerve susceptible to injury (28). Ross et al (29), in a
study of the relationship between peridural scar evaluated
by magnetic resonance imaging (MRI) and radicular pain
after lumbar discectomy, showed that, subjects with ex-
tensive peridural scarring were 3.2 times more likely to
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experience recurrent radicular pain.  Parke and Watanable
(30) analyzed the frequency and location of lumbar dural
adhesions in cadavers of lumbar disc herniation, showing
significant evidence of adhesions in 40% at L4/5 levels, in
36% at L5/S1 levels, and in 16% at L3/4 levels.  Berger
and Davis (21) showed that in the group of 600 patients
with a single operation, periradicular fibrosis was diag-
nosed preoperatively in 0.67% and postoperatively in 11%.
They also showed that, in the 400 patients with multiple
operations, at the time of the second operation, the inci-
dence of periradicular fibrosis had risen to 47%.  How-
ever, epidural adhesions have also been demonstrated with-
out surgery.  Leakage of the irritants of the nucleus pulposus
into the epidural space has been documented to cause an
inflammatory response, resulting in an increase in fibrocytic
deposition, which results in epidural fibrosis (31-34).

Treatment of chronic back pain, specifically for postsurgi-
cal patients and patients with epidural fibrosis, continues
to be a challenge.  Effectiveness of epidural steroid injec-
tions in patients with epidural fibrosis has not been stud-
ied.  Further surgery for peridural scarring has resulted in
disappointing results, with success rates as low as 12%
(12, 35).  One of the techniques described to effectively
manage chronic low back pain secondary to epidural fi-
brosis is adhesiolysis of epidural scar tissue.  The purposes
of percutaneous epidural lysis of adhesions are to elimi-
nate deleterious effects of a scar which can physically pre-
vent direct application of drugs to nerves or other tissues,
and to assure delivery of high concentrations of injected
drugs to the target areas.

Clinical effectiveness of percutaneous adhesiolysis was
evaluated in one randomized, controlled trial (37), and four
retrospective evaluations (34, 38-40).  Racz et al (36), and
Heavner et al (37) studied percutaneous epidural
adhesiolysis in a prospective evaluation with 0.9% sodium
chloride solution versus 10% sodium chloride solution with
steroids, with a 1-year follow-up.  They concluded that
percutaneous epidural neuroplasty, as part of overall pain
management, reduces pain in 25% or more of patients with
radiculopathy plus low back pain refractory to conventional
therapies.  They also showed that the percent of patients
requiring additional treatments during 1-year follow-up was
approximately 70%, and on the average, patients required
additional treatments at around 70 days.  This percentage
was approximately 60% in patients receiving hypertonic
saline, and 80% in patients receiving normal saline.  How-
ever, this was a 3-day protocol with injection of hyper-
tonic saline on 3 consecutive days.  In contrast, Manchi-
kanti et al (38), evaluating 232 patients, retrospectively in

a randomized fashion with modification of the Racz pro-
tocol from a 3-day procedure to a 2-day procedure and a
1-day procedure, showed significant pain relief lasting at
least 1 month in 52%, 2 months in 35%, 3 months in 11%,
and 6 months in 7% of the patients with the first injection;
and with better results with the second injection.  How-
ever, no significant differences were noted between 1-day,
2-day, or 3-day procedures.

Thus, the appropriateness and effectiveness of the 1-day
or 3-day procedure has been debated.  Proponents of a 3-
day procedure argue the fact of lack of prospective trials
with a 1-day protocol, whereas opponents of a 3-day pro-
tocol argue that the 1-day protocol is as effective as a 3-
day protocol with additional advantages of reduced cost
and increased safety.  These arguments were generated from
the prospective study of Heavner et al (37), as well as ret-
rospective, randomized studies of Manchikanti et al (38,
39) which showed similar results to the retrospective evalu-
ations of Racz et al (34) with a 3-day protocol.

Hence, this randomized clinical trial was undertaken to
evaluate the effectiveness of percutaneous adhesiolysis, and
hypertonic saline neurolysis performed on a 1-day basis
compared to the results of Heavner et al (37) from a 3-day
protocol.  This randomized clinical trial was also designed
to compare patients undergoing epidural adhesiolysis with
a control group of patients not receiving any type of injec-
tion therapy and managed conservatively.  The patients in
both groups were randomly selected from a group of pa-
tients who underwent comparative local anesthetic diag-
nostic facet joint blocks showing absence of facet joint
mediated pain, who subsequently failed to respond to fluo-
roscopically directed epidural steroid injections.

METHODS

The study was designed to evaluate 45  randomly assigned
patients.  Patients younger than 18 years or older than 90
years, those who exhibited progressive neurological defi-
cits, those who had had pain for less than 6 months, those
who had responded to epidural steroid injections, or those
who tested positive for facet joint mediated pain were ex-
cluded.  All patients were negative for facet joint mediated
pain and failed to respond to fluoroscopically directed
epidural steroid injections on one to three occasions.  Fail-
ure was considered as response lasting less than 1 week
with each injection or less than 1 month’s cumulative re-
lief with more than one injection.  Fifteen patients were
enrolled into Group I, considered as a convenient control
group for whom we were unable to perform further injec-
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tion therapy either due to the refusal of the insurer or the
patient.  The remaining 30 patients were assigned to Group
II, the treatment group with percutaneous epidural
adhesiolysis and hypertonic saline neurolysis.  All patients
provided informed choice and consent understanding the
nature of the study and associated complications.

The study period lasted for 3 years, with a minimum of 18
months.  All charts were reviewed, and patients were con-
tacted by a  physician  who was not involved in their treat-
ment during the treatment period and at the end of the study
period.  The evaluation included data collection as to the
variables of age, gender, duration or pain in months, na-
ture of onset, height, weight, and history of previous surgi-
cal interventions; overall health status in pre- and post-
treatment phases; psychological status in pre and posttreat-
ment phases; narcotic intake in pre- and posttreatment pe-
riods; and employment and work status in pre- and post-
treatment periods in both groups.  In Group II, data per-
taining to the number of injections received by each pa-
tient.  The quality and duration of pain relief were noted in
both groups.  The quality of pain relief was characterized
as less than 50% relief, or greater than 50% relief.  Pain
relief greater than 50% was considered significant, and
these patients were characterized as successful with “sig-
nificant pain relief.”  Admission and discharge pain status
was evaluated with a verbal pain rating scale in both groups.
Patients in Group I were treated with conservative treat-
ment including physical therapy, an exercise program and
drug therapy.

All procedures were performed under fluoroscopy in an
ambulatory surgery setting in sterile operating rooms by
one physician.  The procedure included appropriate prepa-
ration with intravenous access, antibiotic administration,
sterile preparation, and appropriate sedation with small
doses of midazolam and fentanyl.  Access to the epidural
space was obtained with an RK® needle (EpiMed Interna-
tional, Inc., Gloversville, NY).  An epidurogram was ob-
tained, identifying filling defects and/or epidural fibrosis.
Adhesiolysis was carried out in all cases utilizing a Racz®
catheter (EpiMed International, Inc.), with final position-
ing of the catheter on the side of the defect and the source
of pain and an additional injection of contrast to identify
successful adhesiolysis.  Following the completion of the
adhesiolysis and repositioning of the catheter, an injection
of 5 mL of lidocaine 1% preservative free with 6 mg of
betamethasone phosphate acetate mixture was injected.
After waiting 10 to 15 minutes, provided that there was no
evidence of subarachnoid blockade, 6 mL 10% sodium

chloride solution in two divided doses of 3 mL over 10 to
15 minutes was administered.  Subsequently the catheter
was removed and the patient was discharged home.

All data were collected during each visit.  Each patient
was evaluated for pain relief on the basis of a verbal 10-
point pain scale, perceived physical health by the patient
and physician, perceived mental health by the physician
and patient, and perceived functional status by the patient
and physician on a 10-point verbal rating scale.  Patients
were also evaluated as to narcotic intake with each visit.
Any potential complications were also evaluated at each
visit.

Demographic features of age, mode of onset of pain, pain
characteristics, work status, history of surgery, and other
historical features were obtained from the patient history
and recorded.  Average pain, physical health, mental health,
and functional status were determined from multiple
sources, including patient description of the pain, and pa-
tient perception of physical health, mental health and func-
tional status, as well as objective evaluations performed
with psychological evaluation and range-of-motion evalu-
ation and ability to function and carry on important activi-
ties patients were unable to perform prior to the interven-
tion.  General psychological status and specific mood dis-
orders of depression, generalized anxiety disorder, and
somatization disorder were determined by a psychologi-
cal questionnaire, as well as psychological evaluation uti-
lizing Millon Clinical Multiaxial Inventory II (MCMI) or
MCMI-III, Beck’s Depression Inventory (BDI), and/or pain
patient profile (P3).  Symptom magnification was deter-
mined utilizing a set of signs and symptoms that included
multiple items:  strategy to control symptoms, control over
environment, overt pain behavior, pain rating, pain dia-
gram, nonphysiologic symptoms and signs, presence or
absence of objective signs, laboratory evidence, coefficient
of variation with functional testing, cooperation with evalu-
ation and presence or absence of somatization.

Narcotic intake was determined as none, mild, moderate,
or heavy based on the dosage, frequency and class of drug.
Intake of class IV narcotics, ie, propoxyphene napsylate
(pentazocine hydrochloride, tramadol hydrochloride up to
a maximum of four times, or hydrocodone twice or less
per day, was considered as mild; intake of class III narcot-
ics, ie hydrocodone, up to four times was considered as
moderate; and intake of class II narcotics, ie oxycodone,
morphine, meperidine, transdermal fentanyl, and metha-
done, in any dosage was considered as heavy.
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Employment and work status (employed, unemployed,
housewife, disabled, and retired) were determined from
the pretreatment and posttreatment work status.  Only em-
ployed and unemployed patients were considered to be
eligible for employment, whereas disabled patients and
patients over 65 were considered not employable; how-
ever, data were tabulated if any of these patients returned
to work.

Data were recorded on a database using Microsoft Ac-
cess®.  The SPSS Version 9.0 statistical package was used
to generate the frequency tables, and the chi-squared sta-
tistic was used to test the significance difference between
groups.  Student’s t test was used to test mean differences
between groups.  Paired t test was used to compare the
pre- and posttreatment overall health status. Results were
considered statistically significant if the P value was less
than 0.05.

RESULTS

Patient Characteristics

Demographic data are shown in Table 1, with no signifi-
cant differences noted among both groups in terms of gen-
der, age, weight, height, mode of onset of pain, duration of
pain, and history of previous surgical intervention.

Injection Characteristics

Table 2 illustrates the details of patients undergoing mul-
tiple procedures over a period of three years.  Fifty per-
cent of the patients underwent six procedures, which was
reduced to 33% for eight procedures and 17% for 10 pro-
cedures, over a period of three years.

Group I Group II

Number of patients 15 30

Gender
Male 40% (6) 57% (17)

Female 60% (9) 43% (13)

Range

29 - 68 21 - 82 29 - 68

> 65 13% (2) 10% (3)

Mean + SEM 47.0 + 3.04 47.6 + 2.48

Weight (lbs.)
Range 131 - 312 104 - 304

Mean + SEM 192.1 + 13.65 188.7 + 9.0

Height (inches)
Range 59 - 73 51 - 73

Mean + SEM 67.3 + 1.01 68.0 + 0.82

Body mass index Mean + SEM 29.9 + 2.11 28.7 + 1.30

Mode of onset of pain

Occupational 33% (5) 43% (13)

Non-Occupational 0% 17% (5)

Gradual onset 67% (10) 40% (12)

Duration of pain (yrs)

Range 0.5  - 20+ 0.5 - 20+

< 1 6% (1) 13% (4)

1-4 47% (7) 47% (14)

>4 47% (7) 40% (12)

History of previous laminectomy 40% (6) 70% (21)

Table 1. Patient characteristics
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Fig. 2. Change in pain status, physical health,
mental health, and functional status posttreatment
compared to pretreatment

Pain Relief

The duration of significant pain relief for the treatment
group for all consecutive injections is illustrated in Table

2.  Significant differences were noted between the first
injection and injections two to nine, as well as between
injections two and three.  The relief ranged from 5.4 +
0.46 weeks with the first injection to 16.4 + 3.89 weeks
with the third injection, with an overall range of 0 to 106
weeks.

Cumulative significant relief was evaluated with one to
three injections in months (Fig. 1).  This showed that 97%
of the patients experienced significant relief at 1 month
and 3 months, and 93% at 6 months; whereas this was
variable after 6 months, with a decrease to 47% at 12
months.

Overall Health Status

Comparison of overall health status prior to treatment and
after treatment as shown in Table 3 demonstrated that av-
erage pain, physical health, mental health, and functional
status, which were all evaluated using a 10-point verbal
scale, showed significant decrease in mean pain levels from
8.0 + 0.15 to 3.9 + 0.29; and significant improvement in
physical health from 5.0 + 0.23 to 7.1 + 0.16, in mental
health from 4.6 + 0.22 to 7.0 + 0.20, and in functional
status from 3.1 + 0.14 to 5.3 + 0.13 in the treatment group,
with no significant changes seen in the control group.
Improvement was also significant from Group I to Group
II in the posttreatment phase.  Fig. 2 demonstrates the
change seen in the treatment group.

Table 2. Significant relief (> 50%) with each injection in weeks in treatment group

Number of injections Number of patients Range of relief Mean relief + SEM

One 30 0 - 9 5.4* + 0.46

Two 29 3 - 26 10.3# + 1.17

Three 26 2 - 106 16.4 + 3.89

Four 20 3 - 34 13.9 + 1.60

Five 16 9 - 34 13.6 + 1.47

Six 15 9 - 17 12.2 + 0.58

Seven 14 9 - 17 13.0 + 0.42

Eight 10 9 - 17 13.0 + 0.60

Nine 8 9 - 17 13.0 + 0.76

Ten 5 9 - 13 12.2 + 0.80
* Indicates significant difference between injection one vs injections two to nine   #  Indicates significant difference between injection
two vs injection three

9 7 % 9 7 %
9 3 %

4 7 %

0 %

2 0 %

4 0 %

6 0 %

8 0 %

1 0 0 %

1 2 0 %

1 M o nth 3 M o nths 6 M o nths 1 Yea r

Fig. 1. Cumulative relief (>50%) with one to
three injections in the treatment group
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Table 4. Psychological status of patients in both groups pre and post treatment

(  ) Number of patients   * Indicates significant difference between pre- and post treatment   # indicates significant difference between
Group I and Group II

Psychological Status
Group I Group II

Pre Post Pre Post

Depression 67% (10) 80% (12) 90% (27) 70% (21)

Generalized anxiety disorder 73% (11) 80%# (12) 80% (24) 50%* (15)

Somatization disorder 67% (10) 80%# (12) 50% (15) 20%* (6)

Symptom magnification 53% (8) 67%# (10) 37% (11) 20% (6)

Table 5 . Comparison of narcotic intake pre and post treatment

(  ) Number of patients   * Indicates significant difference between pre- and post treatment   # indicates significant difference between
Group I and Group II

Narcotic Intake
Group I Group II

Pre Post Pre Post

None 20% (3) 20% (3) 0% 3% (1)

Mild 6% (1) 0% 0% 23% (7)

Moderate 27% (4) 6%# (1) 20% (6) 57% (17)

Heavy 47% (7) 74%# (11) 80% (24) 17%* (5)

depression, anxiety, somatization, and symptom magnifi-
cation (Table 4).  There was improvement, with reduced
levels of anxiety and somatization.  Significant differences
were noted among the groups during the posttreatment
period in terms of generalized anxiety disorder, somatiza-
tion disorder and symptom magnification.

Narcotic Intake

Narcotic intake was also compared pretreatment and post-
treatment in all patients in both groups (Table 5).  Clinical
improvement with reduction in narcotic intake was seen in
Group II, but with increased narcotic intake seen in  seen
Group I.  Significant differences between the groups were
in posttreatment periods.  Heavy narcotic intake was re-

Table 3. Comparison of overall health status pre and post treatment

Group I Group II

Pre
Mean + SEM

Post
Mean + SEM

Pre
Mean + SEM

Post
Mean + SEM

Average pain 7.7 + 0.30 6.9 # + 0.45 8.0 + 0.15 3.9* + 0.29

Physical health 5.7 + 0.39 5.7 # + 0.43 5.0 + 0.23 7.1* + 0.16

Mental health 5.4 + 0.22 5.3 # + 0.40 4.6 + 0.22 7.0* + 0.20

Functional status 4.3 + 0.42 4.3 # + 0.38 3.1 + 0.14 5.3* + 0.13

* Indicates significant difference between pre and post treatment   # Indicates significant difference between Group I and Group II

Psychological status was evaluated, with evaluation of
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Fig. 3. Change in narcotic intake in treatment
group

Employment  and Work status
Group I Group II

Pre Post Pre Post

Employed 27% (4) 20% (3) 10% (3) 17% (5)

Unemployed 40% (6) 7% (1) 7% (2) 0%

Housewife 7% (1) 7% (1) 3% (1) 3% (1)

Disabled 13% (2) 53% (8) 70% (21) 70% (21)

Over > 65 (retired) 13% (2) 13% (2) 10% (3) 10% (3)

Table 6. Employment or work status of patients in both groups pre and post treatments

(  ) Number of patients

duced significantly in the treatment group.  Fig. 3 illus-
trates the change in narcotic intake of patients in Group II.

Employment Status

Employment or work status is shown in Table 6.  The pa-
tients who were employed and unemployed were consid-
ered as candidates for future employment or continued
employment.  Housewives, disabled patients, and patients

over 65 who were retired were considered not eligible for
future employment.  One-hundred percent of the patients
(two) in Group II eligible for employment were employed
after initiation of treatment.  In contrast, none of the six
patients in Group I eligible for employment were employed.

Cost Effectiveness

Cost effectiveness was analyzed, as shown in Table 7, for
the treatment group only.  The total cost was calculated for
all procedures, including complications, in all patients.  The
total number of weeks with significant relief was calcu-
lated as 2,108, with a mean relief of 11.8 + 0.69 weeks per
procedure.  Total expenditures were calculated from net
collections, or the patient’s expenses for the outpatient
surgical center and physician fees as incurred by the in-
surer and/or the patient.  The total cost per procedure was
$613 + 12.83.  The total number of procedures was 178.
Further calculations showed that significant pain relief was
provided with a cost-per-1-week improvement of quality
of life in Group II of $52.  Calculation of these cost figures
with conversion to a 1-year improvement of quality of life

Number of patients 30

Total number of procedures 178

Number of weeks with significant pain relief 2,108

Significant pain relief  in weeks per procedure for all patients (Mean  + SEM) 11.8 + 0.69

Expenditure per procedure (Mean  + SEM) $613 + 12.83

Cost per 1 week improvement of quality of life $ 52

Cost per 1 year improvement of quality of life $2,693

Table 7. Analysis of cost effectiveness of lysis of epidural adhesiolysis
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Fig. 4. Comparison of treatment patients show-
ing improvement with pain scales with Heavner
et al’s study (37)
* Indicates significant difference
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Fig. 5. Cumulative relief (>50%) with one to 10
injections in the treatment group

*

showed a cost of $2,693 for Group II.  However, this cost-
effectiveness analysis did not take into consideration the
patient’s return to work and various other benefits; nor did
the cost-benefit ratio consider the money spent outside
therapy for drugs or other types of treatments. In addition,
the cost of the diagnostic blocks was also not included in
this analysis.

Comparison Analysis

Racz et al (36) and Heavner et al (37) reported patients
with initial relief of 1 to 4 weeks as 83%, of 3 months as
49%, of 6 months as 43%, and of 12 months at 49%.
Heavner et al (37) studied 15 patients receiving 10% so-
dium chloride solution, compared to other groups that also
received hyaluronidase or isotonic saline.  The results from
the 15 patients were included in this comparison to pro-
vide the best benefit of the results, as these results showed
a higher success rate than that for the patients receiving
isotonic saline.  These results were compared with the re-
sults of the present study, with the patients receiving mul-
tiple procedures assigned into the category of relief de-
rived from one to three procedures, as shown in Fig. 4.

Cumulative relief with multiple injections was achieved
83% of patients at 1 year and 67% of patients at 2 years
(Fig. 5).
Complications

Patients were evaluated for various types of complications,
including infection, rash, reaction, and subarachnoid block-
ade.  There were no instances of subarachnoid blockade or
infection;  However, suspicion of infection occurred in one
patient.  There were no reports of arachnoiditis, paralysis,
weakness, bladder disturbances, or other serious compli-
cations.  However, minor complications, which included
rash, and itching, occurred in three patients, or 10%.

DISCUSSION

Epidural fibrosis is a progressive disease.  It is an inflam-
matory reaction of the arachnoid, a fine nonvascular and
elastic tissue enveloping the CNS (22).  There are many
possible etiologies of epidural fibrosis, including an annu-
lar tear, hematoma, infection, surgical trauma, or intrathe-
cal contrast media.  LaRocca and McNab (41) have dem-
onstrated the invasion of fibrous connective tissue into the
postoperative hematoma as a cause of epidural fibrosis.
McCarron et al (31) 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 (33) further explored epidural fibrosis in
an experimental model in adult mongrel dogs.  He reported
an inflammatory reaction in the spinal cord sections taken
from dogs sacrificed after the initial injection of homog-
enized nucleus pulposus, whereas the spinal cord was
grossly normal after the initial injection of normal saline.

Numerous authors (1, 34) identified the likely role of chemi-
cal irritation of the nerve root by the nucleus pulposus.  In
1934, Mixter and Barr (42) demonstrated that a herniated
disc could cause nerve root encroachment, ultimately pro-
ducing back pain.  Soon after that it was noticed that the
removal of the disc did not always result in pain relief (43).
In 1951, Barr (44) reported that a patient may have persis-
tent low back pain, sciatica, or both, in spite of surgical
intervention.  Thus, the concept of noncompressive lesion
and irritation of the nerve root, as well as definition of
failed back surgery syndrome (FBSS) or postlumbar lami-
nectomy syndrome with persistent or recurring low back
pain, with or without radiculitis following one or more lum-
bar operations, evolved (7, 12).  Fager and Freidberg (10),
following the analysis of failures of lumbar surgery, re-

*
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ported poor results, with conclusions that 51% of patients
had more than one operation; among them 11% improved,
34% did not change, and 55% worsened.  They also showed
that only 32% improved following the initial operation,
but the improvement was short-lived, at 6 months or less
in 50% of the patients.  Berger and Davis (21), in an evalu-
ation of 1000 patients undergoing surgical interventions,
with 600 patients undergoing single operation, reported
that only 17% of the patients considered themselves im-
proved; whereas 32% remained unchanged, and 51% were
worse than prior to surgery.  Waddell et al (18) documented
that, the success of a second operation was only 50%, with
an additional 20% considering themselves worse after-
wards; with success further declining following a third
operation to 30%, with 25% considering themselves worse
and, after four operations, 20% success rate, with 45% of
the patients considering themselves worse.  Waddell et al
(18) also noted that, in all studies of back pain, 10% to
15% of patients account for 80% to 90% of the total health-
care compensation and cost for spinal disorders; and that
the 1% to 2% of the patients who undergo surgery are the
most expensive group.

Epidural fibrosis or arachnoiditis was a relatively rare en-
tity prior to the introduction of lumbar spine surgery for
degenerative conditions (23).  Prior to 1935, the present
condition of chronic adhesional arachnoiditis was gener-
ally described as chronic spinal meningitis (23).  A multi-
tude of reports in which epidural fibrosis was found at re-
peat surgery apparently led to the speculation of associa-
tion of recurrent symptomatology with perineural scarring
(23, 35, 45).  The causes of failed back syndrome are epi-
dural scarring, arachnoiditis, recurrent disc herniation with
neural encroachment, mechanical instability, and facet de-
generation.

Kuslich et al (46) concluded that the presence of scar tis-
sue 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 di-
rect pressure or stretch on the inflammatory, stretched, or
compressive nerve root.  Even though considerable debate
exists as to whether epidural fibrosis causes pain, it is widely
accepted that postoperative scar tissue renders the nerves
susceptible to injury (28).  Scar tissue is generally found in
the three compartments of the epidural space.  Dorsal epi-
dural scar tissue is formed by resorption of surgical he-
matoma and may be involved in pain generation (47).  In
the ventral epidural space, dense scar tissue is formed by
ventral defects in the disc, which may persist despite sur-

gical treatment and continue to produce either chronic low
back or lower extremity pain after the surgical healing phase
(22).  Finally, the lateral epidural space includes
epiradicular structures out of the root canals, termed
sleeves, containing the exiting nerve root and dorsal root
ganglia, susceptible to lateral disc defects, facet overgrowth
and neuroforaminal stenosis, etc. (48). Thus, it is postu-
lated that various changes producing low back pain and
lower extremity pain include inflammation, edema, fibro-
sis, venous congestion, mechanical pressure on the poste-
rior longitudinal ligament, reduced or absent nutrient de-
livery to the spinal nerve or nerve root, and central sensiti-
zation.  It is well known that inflammation may render
nociceptors more sensitive to mechanical stimuli (49).

Intrathecal saline was used to relieve pain in cancer pa-
tients by Ventrafridda and Spreafico (50).  Racz et al (34,
36, 40, 51-53) applied the technique of adhesiolysis and
hypertonic saline neurolysis for refractory patients with
chronic low back pain failing to respond to other modali-
ties of treatments.  The evidence of effectiveness of percu-
taneous lysis of adhesions with hypertonic saline neuroly-
sis has been moderate (1).  The controversy surrounding
whether to perform a 3-day procedure or a 1-day proce-
dure led not only to the evaluation of the clinical effective-
ness and cost effectiveness, but also approval of the pro-
cedure itself (34-40, 51-56).  Current Procedural Termi-
nology (CPT) Assistant (55) published the opinion with
regards to what involves adhesiolysis and contend that it
has to be a multiday procedure, with multiple injections,
even though evidence is equally favorable to either a 1-
day or a 3-day procedure.  However, several Medicare
carriers, including Florida Medicare, have acknowledged
that the procedure can be performed either or 1-, 2-, or 3-
days (56).

The results of this study show that epidural lysis of adhe-
sions with hypertonic saline neurolysis is effective in man-
aging chronic low back and lower extremity pain in pa-
tients who were shown to be suffering with nonfacet joint
mediated pain nonresponsive to fluoroscopically directed
epidural steroid injections.  This study showed that sig-
nificant pain relief was seen with each injection, except in
one patient who failed to report any pain relief at all. The
study also showed that, at 3 months, 97% of the patients
had significant pain relief, and at 6 months 93% had sig-
nificant relief; whereas at 12 months, 47% of the patients
had significant relief with one to three injections adminis-
tered.  With multiple injections, based on medical neces-
sity, while the relief at 3 months continued to be 97% and
at 6 months, 93%, at 12 months it decreased to 83%, and
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at 2 years it decreased to 67%.  Comparison of the overall
health status, pre- and posttreatment, showed significant
improvement, not only with average pain, but also with
physical health, mental health and functional status.  While
psychological status with depression, generalized anxiety
disorder, somatization disorder and symptom magnifica-
tion showed improvement in posttreatment status compared
to pretreatment status, these changes failed to reach statis-
tical significance, even though there was significant wors-
ening seen in Group I without adhesiolysis.  Narcotic in-
take also increased in Group I, but decreased in Group  II;
however, there were no significant differences noted.  While
physical and functional status improved significantly, there
was no significant difference noted in employment status
in either group.  This partly was due to 80% of the patients
in the treatment group being either disabled or retired at
the time of initiation of the treatment, even though only
two patients employable in Group II, constituting 100% of
the patients returned to work.  Further, the current study
also showed that adhesiolysis was cost effective compared
to various other treatments in spite of the chronic nature of
the pain, and failure of various other modalities of treat-
ments; and most patients were disabled.  Finally, the re-
sults of this study are either similar or superior to those for
a 3-day procedure.

The current study is the first prospective study to have
treated the patients without facet joint mediated pain con-
firmed with comparative local anesthetic diagnostic blocks
who also failed to respond to fluoroscopically directed
epidural steroid injections.  Secondly, the current study is
the first prospective, randomized clinical trial utilizing a
1-day rather than a 3-day protocol.  Thirdly, this is the first
study evaluating therapeutic effects of adhesiolysis and
hypertonic saline neurolysis administered in a single day,
utilizing low doses of lidocaine, betamethasone, and hy-
pertonic saline, without hyaluronidase.  Fourth, this is only
the second study in the literature which has evaluated re-
lief obtained with epidural adhesiolysis and hypertonic
saline neurolysis in prospective and randomized analysis.
Fifth, it is the only study in which multiple subjective and
objective outcome measures were recorded during a pro-
longed follow-up period of 18 to 36 months.  Sixth, this is
again the only study with a control group without injection
therapy receiving conservative management with medica-
tion and physical therapy.  Finally, this is the only study in
which cost effectiveness was calculated for epidural
adhesiolysis performed on a 1-day basis in a prospective,
randomized trial.

The study was prospective and randomized; even so, it

was not blinded.  Thus, antagonists may jump on the band
wagon to criticize for its nonblinded nature, as both the
physician and patients were aware of the type of treatment,
as well as the potential adverse effects.  However, once
again, the issues of ethics, feasibility, cost, and reliability
pose challenges to a double-blind trial, which theoretically
presents the gold standard at least in some circles (57-61).
However, the reliability and the continuing belief in the
gold standard of a randomized controlled trial continue to
erode (62).  In an analysis of various investigations,
Concato et al (63) found that well-designed observational
studies do not systematically overestimate the magnitude
of effects of treatments as compared with those in random-
ized, controlled trials on the same topic, after analysis of
numerous reports for five clinical topics.  However, this is
not to undermine the importance of randomized, double-
blind, controlled studies; as flaws can exist in a study de-
sign or analysis, both in open as well as blinded trials (62-
68).  In addition, lack of randomization, rather than blind-
ing of the treatment, is more important and allegedly leads
to overestimation of the treatment effect by approximately
41%, whereas lack of blinding overestimates the treatment
effect by 17% (69).  However, this clearly may not be ac-
curate in most neural blockades, specifically epidural
adhesiolysis, as randomized clinical trials have actually
yielded better results than observational or retrospective
evaluations.

The cost-effectiveness analysis may also be criticized for
various reasons.  In the present environment confusion
abounds over what is meant by the term cost effectiveness.
Various economic evaluation designs describe cost-mini-
mization analysis, cost-benefit analysis, cost-effectiveness
analysis (CEA), or cost-utility analysis (CUA). In chronic
low back pain CEA and CUA would be the most appropri-
ate methods to use; since in these studies the effects are
measured in natural units and quality of life (38, 39, 70-
86).  The outcome measures used in CEA studies in chronic
pain research mainly include outcomes, such as disability
days saved; pain-free days or improved quality of life, etc.;
evaluation of quality of life, which is also known as func-
tional status, health status, or health-related quality of life;
well-being of the patient; satisfaction with care; health ser-
vice utilization/economic analysis, and medical findings
(81).

Thus, the quality-of-life assessment is designed to evalu-
ate the patient’s ability to function in his/her own world.
Evaluation focuses on the patient’s major perceived func-
tional impairments, and improvement in areas such as play-
ing with children/grandchildren, having sexual relations,
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returning to work, going to school, homemaking, or per-
forming other activities of daily living.  Quality of life also
measures social functioning, which determines whether
health problems affect normal social activities, such as
seeing friends or participating in group activities.

Cost of inpatient chronic pain programs ranges from
$17,000 to $25,000, and the cost of outpatient treatment
programs ranges from $7,000 to $10,000 (82).  In addi-
tion, chronic pain patients may incur health-care bills in
excess of $20,000 annually for repetitive and, in some
cases, redundant diagnostic workups, physical therapy,
psychological interventions, and drugs.  Guo et al (79) es-
timated that back pain accounted for 150 million lost work-
days in the United States every year, which worked out to
be about $14 billion in wage costs alone.  They also showed
that even a 1% reduction in overall prevalence could con-
siderably reduce morbidity and save billions of dollars
considering the large magnitude of the back pain problem.

The cost effectiveness of lumbar discectomy for the treat-
ment of herniated intervertebral discs has been based on
the conclusion that surgery increased the average quality-
adjusted life expectancy by 0.43 years during the decade
following treatment compared to conservative treatment,
a result comparable to extending a healthy life by 5 months
(75).  Malter et al (75) concluded that, for carefully se-
lected 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 qual-
ity.

Kuntz et al (78) studied the cost effectiveness of fusion
with and without instrumentation for patients with degen-
erative spondylolisthesis and spinal stenosis.  They  showed
that the cost of laminectomy with a non-instrumented fu-
sion was $56,500 per quality-adjusted year of life com-
pared laminectomy without fusion.  The cost-effectiveness
ratio of instrumented fusion compared with
noninstrumented fusion was $3,112,800 per quality-ad-
justed year of life (78).  However, they also estimated that
the cost-effectiveness ratio of instrumented fusion com-
pared to with noninstrumented fusion would be $82,400
per quality-adjusted year of life, if the proportion of pa-
tients experiencing symptom relief after instrumented fu-
sion was 90%, as compared with 80% for patients with
noninstrumented fusion.

Mueller-Schwefe et al (76) evaluated the cost effective-
ness of intrathecal therapy in failed back surgery syndrome,

comparing it with alternative therapies for achieving a de-
fined outcome, and reported the cost of medical manage-
ment to be $17,037 per year or $1,420 per month.  In com-
parison, they showed that intrathecal morphine delivery
resulted in lower cumulative 60-month costs of $16,579
per year, and $1,382 per month (76).

The cost effectiveness evaluation for blind interlaminar,
fluoroscopically directed caudal and transforaminal epi-
dural injections for the management of low back pain
showed the cost-effectiveness of caudal epidural steroids
to be $3,635 and that of transforaminal steroids to be $2,927
per year, in stark contrast to blind interlaminar lumbar epi-
dural steroid injections at $6,024 per year (77).  The cost
effectiveness of lumbar facet joint nerve blocks in manag-
ing chronic low back pain was shown to be $3,461 for 1-
year improvement of quality of life (80).
In comparison, the cost effectiveness of medical treatment
of hypertension was shown to be $16,330 for a 60-year-
old man in 1974 (81) and treatment of depression with
medical therapy was $11,766 per year of quality-adjusted
life (83).  Similarly, cost effectiveness of total hip arthro-
plasty was shown to be $61,000 (84), that of coronary ar-
tery bypass grafting for patients with triple-vessel coro-
nary artery disease and severe left ventricular function as
$41,800 (85), and that of for surgical repair of a 4-cm
abdominal aortic aneurysm as $21,800 with improvement
per quality-adjusted year of life gained (86).

The cost effectiveness of percutaneous lysis of adhesions
in this study for 1-year of improvement in the quality of
life at $2,693 is similar to the previous reports evaluating
the cost effectiveness of percutaneous epidural adhesiolysis.
The cost effectiveness of epidural adhesiolysis and hyper-
tonic saline neurolysis was shown to be $5,564 in chronic
low back pain management in patients nonresponsive to
numerous other modalities of treatment (38), whereas it
was shown to be $2,028 per year in postlumbar laminec-
tomy patients (39).  Thus, the results of the present study
show the cost effectiveness to range between the previous
two evaluations (38, 39); hence, lumbar epidural
adhesiolysis in patients suffering with chronic low back
pain who were shown to be negative for facet joint medi-
ated pain and who also failed to respond to fluoroscopi-
cally directed epidural steroid injections, is not only in the
same approximate range as that of other well-accepted
modalities of treatments in managing chronic low back pain,
but, also well within reasonable limits for present-day cost
effective management of other medical conditions.
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CONCLUSION

Epidural adhesiolysis with hypertonic saline neurolysis is
an effective modality of treatment in managing chronic low
back pain in patients who failed to respond to fluoroscopi-
cally directed epidural steroid injections and who also were
demonstrated not to have facet joint mediated pain.  Epi-
dural adhesiolysis is effective in providing significant pain
relief, in improving functional status, overall psychologi-
cal status, narcotic intake and return to work.  The treat-
ment also improved the patient’s state of anxiety, and so-
matization.  Hence, it is concluded that epidural
adhesiolysis performed in a single day is an effective mo-
dality of treatment in managing chronic low back pain pa-
tients who were negative for facet joint mediated pain and
also non-responsive to not only conservative modalities of
treatments, but also to fluoroscopically directed epidural
steroid injections.
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