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Epidural steroid injections are the most commonly used pro-
cedures to manage chronic low back pain in interventional
pain management settings.  The overall effectiveness of
epidural steroid injections has been highly variable, and in
the role has not been evaluated in patients discographically
evaluated.  One hundred consecutive patients, without evi-
dence of disc herniation or radiculitis, who had failed to
respond to conservative management with physical therapy,
chiropractic and/or medical therapy, underwent discogra-
phy utilizing strict criteria of concordant pain, and negative
adjacent discs, after being judged to be negative for facet
joint and/or sacroiliac joint pain utilizing comparative local
anesthetic blocks.  Any other type of response was consid-
ered negative.

This study included 62 patients, who underwent caudal epi-
dural steroid injections with Sarapin®.  They included Group
I, comprised of 45 of 55 patients negative on provocative
discography; and Group II, with 17 of 45 patients with posi-
tive provocative discography.

Results showed that there was significant improvement in
patients receiving caudal epidural injections, with a decrease
in pain associated with improved physical, functional, and

mental status; decreased narcotic intake, and increased re-
turn to work.  The study showed that at 1 month, 100% of
the patients evaluated showed significant improvement in
both groups; this declined to 86% at 3 months in Group I,
but remained at 100% in Group II, declining to 60% and
64% at 6 months in Group I and Group II, respectfully, with
administration of one to three injections.  Analysis with one
to three injections, which included all (62) patients showed
significant relief in 71% and 65% of the patients at 1 month,
in 67% and 65% at 3 months, and in 47% and 41% at 6
months, in Group I and Group II, respectively.

In conclusion, caudal epidural injections with or without
steroids is an effective modality of treatment in managing
chronic, persistent low back pain failing to respond to con-
servative modalities of treatments, in patients negative for
facet joint and sacroiliac joint pain, whether positive or nega-
tive, on evaluation with provocative discography.

Keywords:  Discogenic pain, provocative discography,
chronic low back pain, caudal epidural injections,
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Chronic low back pain is the most frequent and persistent
pain, with frequent or persistent pain being estimated in
around 15% of the US population, and a lifetime preva-
lence of 65% to 80% (1, 2).  It also has been reported that
13% of the population suffers with persistent low back pain
of high intentsity, with either moderate or severe disability

(3).  Back pain is prevalent in 12% of children and adoles-
cents, 15% of adults, and 27% of the elderly (1).  The preva-
lence of chronic, persistent low back pain at 12 months is
shown to be 28% to 75%, in contrast to the earlier reports
of 10% (1, 4).

Discography, discogenic pain and epidural steroid injec-
tions are the most contentious and misunderstood
interventional techniques (4-19).  Since the introduction
of epidural injections in the early 1900s, numerous publi-
cations have appeared in support of and some in opposi-
tion to epidural injections in managing low back pain or
lower extremity pain.  Along with these reports, numerous
systematic reviews of the effectiveness of epidural steroid
injections have also appeared, with conflicting opinions
(4, 16-19).  The reports of overall effectiveness of epidu-
ral steroid injections have been highly variable.
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Tissues in the low back capable of transmitting pain in-
clude muscles, ligaments, fascia, discs, nerve root dura,
and facet joints (20).  It is difficult to identify the causative
factor for low back pain which may be either a facet joint
or disc or another structure, which, generally, is differenti-
ated based on clinical features of somatic/referred pain or
radicular pain (4).  Chronic low back pain is a diagnostic
dilemma in 85% of patients, even in experienced hands
with all of the available technology (4).  Considering the
above factors, it is logical to assume that, in some cases,
epidural steroids were not indicated or delivery of steroids
was not target specific.  In addition, it is believed that the
benefits of epidural steroid injections may be multi-fold.
The explanations are based in part on the pharmacological
and physical actions of local anesthetics, corticosteroids,
and other agents, as well as physical effects, including clear-
ing of the adhesions or inflammation from the vicinity of
the nerve root sleeve (4), and neurolytic or other unknown
effects (21).

Epidural steroid injections are indicated in patients failing
to respond to less conservative modalities of treatments,
with physical therapy, exercises and drug therapy.  How-
ever, it has been stated that epidural steroid injections work
best with a radicular component with little low back pain.
Theoretically, epidural steroids should be effective in
discogenic pain or in patients with nerve root or dural irri-
tation.  But their effectiveness has been reported in low
back pain without disc herniation.

There is extensive literature available on epidural steroid
injections in general and caudal epidural injections in par-
ticular, with multiple randomized and prospective trials.
However, there are no reports in the literature describing
the effectiveness of epidural injections in patients with low
back pain, based on results of provocative discography.
Discography is considered as a physiological test that ex-
plicitly determines whether a disc is painful or not, and the
specificity of discography was clearly established (12).
Discogenic pain was reported to be present in 26% of the
patients in one study (5), whereas it had been reported to
be present in 39% of the patients in a previous study (6).
Manchikanti et al (5) also reported segmental dural or nerve
root pain in 13% of the patients who responded to
transforaminal epidural steroid injections.  The role of the
dorsal root ganglion in causation of low back pain is in-
creasingly recognized (22-26).  Chemical stimuli in a de-
generative disc have been reported to play a substantial
role as well.  In this context, the observations of the effects
of high phospholipase  A2 enzyme activity, and a wide
variety of other substances, with the ability to excite - or

increase the excitability of - primary sensory neurons, in-
cluding prostaglandin, histamine–like substances, potas-
sium ions, lactic acid, and several polypeptides, is becom-
ing exceedingly important (26-36).  Weinstein et al (37-
40) emphasized the important role of the dorsal root gan-
glion, which is located in the intervertebral foramen and
serves as a warehouse for all kinds of peptides.  It is very
likely that the dorsal root ganglion has a pain-modulating
function around each motion segment.  It has also been
described that since the dorsal root ganglion and spinal
nerve are embedded in extraforaminal fat and connective
tissue beneath the intertransverse membrane, and the pos-
terior primary ramus of the spinal nerve passes through
the medial aspect of the membrane before distributing its
branches to the dorsal musculature, any stress to the
intertransverse membrane may also irritate the dorsal root
ganglion, due to the interconnections through connective
tissue and fat (41).  In addition, this irritation may be fa-
cilitated through instability and loading.  Manchikanti et
al (5) showed in an evaluation of the relative contribution
of various structures in chronic low back pain, 40% of
patients with facet joint pain, 26% with discogenic pain,
and 2% with sacroiliac joint pain; hence, 32% of the pa-
tients were without a diagnosis.  A large number of these
patients (32%) may respond to epidural steroid injections.
Similarly, patients who have been judged to have discogenic
pain (26%) also may respond to epidural steroid injections.
Thus, all the patients who are negative for facet joint or
sacroiliac joint pain may be considered as candidates for
epidural steroid injections.  While patients with positive
provocative discography may be candidates for intradiscal
electrothermal annuloplasty or percutaneous disc decom-
pression in some cases, the procedures are not feasible
secondary to multiple reasons in a significant number of
these patients.

Hence, this study was undertaken to evaluate the role of
caudal epidural steroid injections in patients with positive
or negative provocative discography.  The issues explored
included duration of relief with caudal epidural injections,
in a prospective study evaluating significant pain relief,
overall health status, drug intake, and return-to-work sta-
tus.

METHODS

One hundred consecutive patients without evidence of disc
herniation or radiculitis, who had failed to respond to con-
servative management which included some or all of the
modalities with drug therapy, chiropractic, physical therapy
and exercises, underwent discography utilizing strict cri-
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teria of concordant pain and negative adjacent discs, after
being judged to be negative for facet joint and/or sacro-
iliac joint pain utilizing comparative local anesthetic blocks.
Provocative discography was carried out at the suspected
levels in all 100 patients after they had undergone com-
parative local anesthetic blocks for facet joint and/or sac-
roiliac joint pain.  The diagnostic criteria adapted included
that, for a disc to be deemed the source of pain, provoca-
tion of that disc should reproduce the patient’s usual and
customary pain; and that an adjacent disc should be nega-
tive (13).  Any other response was considered negative.
Of these 100 patients, 62 patients also underwent caudal
epidural steroid injections with Sarapin®.  All the patients
undergoing caudal epidural steroids with Sarapin were in-
cluded in this study.  All the patients consented to partici-
pate.  Of the 62 patients included in the study, 45 of the 55
patients comprising patients negative on provocative dis-
cography were included in Group I; whereas in Group II,
17 of 45 patients with positive provocative discography
were included.  The remaining patients either underwent
other treatments, including intradiscal electrothermal
annuloplasty or percutaneous disc decompression with
nucleotomy, or did not undergo further interventions.  There
were 10 patients in Group I and 6 patients in Group II who
did not undergo any interventions.

Patients younger than 20 years of age and older than 80
years were included in the study.  The evaluation included
data collection as to the variables of age, gender, duration
of pain in months, nature of onset, height, weight, and his-
tory of previous surgical interventions; the number of in-
jections received; the quality and duration of pain relief;
overall health status; psychological status; narcotic intake;
and employment and work status in pre- and post-treat-
ment periods.  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.

All procedures were performed by one physician in an
ambulatory surgery setting, either in a sterile operating
room or in a treatment room.  All caudal epidural injec-
tions were performed under fluoroscopy, with patients in
the prone position, under appropriate monitoring with in-
travenous (IV) access and sedation with midazolam and
fentanyl.  With sterile preparation, access to the epidural
space was obtained, which was confirmed by injection of
nonionic contrast.  Following this, based on each patient’s
contrast flow and distribution, 6 mL to 20 mL mixture was
injected, consisting of lidocaine hydrochloride

(Xylocaine®) and Sarapin®, with 6 mg of betamethasone
or 40 mg of methylprednisolone.

Following the blocks, the patients were discharged home.
Upon a return visit, each patient was evaluated for amount
of pain relief on the basis of a numeric pain-rating scale,
and perceived physical health, perceived mental health, and
perceived functional status by the patient and physician.
Patients were also evaluated at each visit as to narcotic
intake.  All features were evaluated at each visit by a treat-
ing physician and at the end of treatment by a physician
not involved in treatment, and the data were tabulated.  Any
potential complications were also evaluated at each visit.

Pain was assessed by a 10-point numeric pain-rating scale.
Average pain, physical health, mental health, and functional
status were determined from multiple sources, including
patient description of the pain; and patient perception of
physical health, mental health and functional status; as well
as evaluations performed with psychological evaluation and
evaluation of ability to function and carry on important
activities the patient was unable to perform prior to the
intervention.  Psychological status was determined by a
psychological questionnaire, as well as psychological
evaluation utilizing the Millon Clinical Multiaxial Inven-
tory and/or Pain Patient Profile (P3).  Narcotic intake was
determined as none, mild, moderate, on heavy based on
the dosage, frequency and class of drug.  Intake of class
IV narcotics, ie, propoxyphene napsylate (Darvocet®),
pentazocine hydrochloride (Talwin®), on tramadol hydro-
chloride (Ultram®), up to a maximum of four times, or
hydrocodone twice or less per day, was considered as mild;
intake of class III narcotics, ie, hydrocodone, up to four
times, as moderate; and intake of class II narcotics, ie,
oxycodone, morphine, meperidine, transdermal fentanyl,
on methadone in any dosage was considered as heavy.
Employment and work status, classified as employed, un-
employed, housewife, disabled, and retired, were also de-
termined from the pretreatment and post-treatment work
status.  Patients were also judged to be successful or failed
based on response to epidural steroid injections.  Response
of 1 week or greater with first injection, 2 weeks or greater
with second injection, 4 weeks or greater with third injec-
tion, and total response of at least 6 weeks or greater was
considered “successful.”  The data were evaluated and
confirmed by one of the two physicians who were not per-
forming the blocks and treating the patients.

Data were recorded on a database using Microsoft® Ac-
cess®; the SPSS Version 9.0 statistical package was used
to generate frequency tables, and the chi-squared statistic
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was used to test the significant difference between groups.
Fisher’s Exact Test was used wherever expected value was
less than five.  Student’s t-test was used to test mean dif-
ference between groups.  Results were considered statisti-
cally significant if the p-value was less than 0.05.

RESULTS

Patient Characteristics

Demographic data are shown in Table 1, with no signifi-

Number of patients
Group I

Negative Discography
Group II

Positive Discography

N= 45 N=17

Gender
Men 29% (13) 29% (5)

Women 71% (32) 71% (12)

Age (yrs.)
Range 23 - 64 24 - 56

Mean + SEM 40.5 + 1.43 39.1 + 2.44

Weight (lbs.)
Range 103 - 300 120 - 320

Mean + SEM 174 + 7.11 171 + 8.18

Height (inches)
Range 59 - 72 61 - 72

Mean + SEM 65.9 + 0.49 66.0 + 0.76

Mode of onset of pain
Following an
incident 62% (28) 88% (15)

Gradual onset 38%* (17) 12% (2)

Duration of pain (years) Range 0.5 - 32 0.5 - 12

Mean + SEM 7.7 + 3.94 4.0 + 3.1

Post-surgical 20% (9) 18% (3)

Table 1.  Patient characteristics

SEM = Standard error of mean   * Indicates significant difference between groups

Procedures
Group I

Negative Discography
Group II

Positive Discography

Number % Number %

One 45 100 17 100

Two 33 73 12 71

Three 25 56 9 53

Four 24 53 8 47

Five 19 42 6 35

Six 12 27 4 24

Seven 11 24 3 18

Eight 6 13 2 12

Nine 2 4 2 12

Ten 0 0 1 6

Table 2.  Details of multiple procedures over a period of 2 years
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cant differences noted between groups in terms of age,
gender, weight, height, duration of pain, and history of pre-
vious surgical intervention.  However, a greater propor-
tion of patients in Group I presented with pain of gradual
onset.

Injection Characteristics

Table 2 illustrates the details of patients undergoing mul-
tiple procedures over a period of 2 years.  Only 56% of
patients in Group I and 53% in Group II underwent three
procedures.

Table 3 shows the proportion of patients in failed and suc-
cessful categories in both groups.

Group I
Negative

Discography

Group II
Positive

Discography

Failed 31% (14) 35% (6)

Successful 69% (31) 65% (11)

Table 3. Proportion of  failed and successful
patients with epidural steroids

Pain Relief

Table 4 shows significant relief with each injection.  There
was significant difference noted among groups with injec-
tions five to eight with better response in Group I.  Relief
ranged from 0 to 73 weeks, with mean relief ranging from
5.0 weeks to 13.3 weeks.  Average relief for all patients
and all injections was 10.2 weeks in Group I, and 9.3 weeks
in Group II.

Fig. 1 illustrates cumulative relief (>50%) with one to three
injections; 100% of the patients experienced relief lasting
1 month in both groups, which declined to 86% in Group
II at 3 months, and to 60% in Group I and 64% in Group II

Injection
Number

Group I
Negative Discography

Group II
Positive Discography

Mean + SEM Range Mean + SEM Range

One 8.5 + 0.43 (31) 4 - 13 13.3 + 6.03 (11) 3 - 73

Two 8.7 + 0.51 (31) 3 - 13 8.7 + 1.02 (10) 4 - 13

Three 9.8 + 0.51 (25) 4 - 13 9.5 + 1.20 (8) 4 - 13

Four 12.4 + 1.80 (24) 4 - 13 9.4 + 1.51 (8) 0 - 13

Five 11.3* + 0.41 (19) 9 - 13 8.7 + 1.67 (6) 1 - 13

Six 10.7* + 0.48 (12) 9 - 13 5.0 + 2.92 (4) 0 - 11

Seven 12.1* + 0.49 (11) 9 - 13 6.0 + 3.00 (3) 0 - 9

Eight 11.8* + 0.65 (6) 9 - 13 7.5 + 1.5 (2) 6 - 9

Nine 11.0 + 2.00 (2) 9 - 13 5.5 + 3.50 (2) 2 - 9

Ten - - 9 (1) 9

Average 10.2 + 0.33 3 - 13 9.3 + 1.28 0 - 73

Table 4. Comparison of significant relief (>50%) with each injection by group in weeks, in
successful category

SEM = Standard error of mean   * Indicates significant different between groups

1 0 0 %

8 6 %

6 0 %

1 0 0 % 1 0 0 %

6 4 %

0%

40%

80%

120%

1 month 3 months 6 months

Group I Group II

Fig. 1.  Illustration of cumulative relief (>50%)
with one to three injections (successful patients)
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at 6 months.  Fig. 2, illustrates the analysis, which included
all patients (62), with relief shown in 71% and 65% at 1
month, in 67% and 65% at 3 months, and in 47% and 41%
at 6 months in Group I and Group II, respectively.

Overall Health Status

Table 5 shows significant overall improvement in health
status, with improvement in both treatment groups in the
successful category compared to the failed category.

Psychological Status

Psychological status evaluation (Table 6) showed signifi-
cant improvement in success in all categories.

Narcotic Intake

Table 7 illustrates narcotic intake and changes in both
groups in both categories.  The successful group showed
reduction in narcotic intake, with heavy intake.

Employment Status

Employment or work status is shown in Table 8.  Patients

who were employed and unemployed were considered as
candidates for future employment or continued employ-
ment.  Housewives, disabled patients, and patients over 65
who were retired were considered ineligible for future
employment.  A total of 11 patients from the successful
category became employed during the treatment period and
continued to be employed at the end of the treatment pe-
riod.  The increase in employment and reduction in unem-
ployment were significant in the successful treatment group.

Complications

None of the various types of complications, including in-
fection, rash, reaction to drugs, epidural or subarachnoid
blockade, postlumbar puncture headache, and/or weight
gain, were observed in any of the patients.

DISCUSSION

The effects of caudal epidural steroid injections were first
reported by Goebert and colleagues (42).  Since then, nu-
merous reports have been published on the effectiveness
of epidural steroids (21, 43-53).  Bogduk and Govind (54)
described that, virtually, the only indication for epidural
steroids on which the literature is unanimously agreed is
lumbar radicular pain.  It may be contentious how reliable
and valid that symptom was in the past, and how reliable
and valid was identification by investigators who reported
the efficacy of epidural steroids; but, nonetheless, “sciatica”
pain is the leading, if not sole, indication (54).  In that
regard, Bogduk et al (17) recommended that epidural ste-
roids be used only for lumbar radicular pain; and that the
use of epidural steroids for back pain has to be considered
experimental.  The literature also suggested that effective-
ness of epidural steroids was greater in patients with a
shorter history, and in patients with pain in the lower limb
but with minimal or no neurological signs.

71% 67%

47%

65% 65%

41%

0%

40%

80%

1 month 3 months 6 months

Group I Group II

Fig. 2.  Illustration of cumulative relief (>50%)
with one to three injections (all patients)

Failed (20) Successful (42)

Pre Post Pre Post

Average pain 7.7 + 0.15 6.4* + 0.33 7.7 + 0.14 3.6*# + 0.21

Physical health 5.9@ + 0.26 6.3* + 0.22 4.9 + 0.20 7.1*# + 0.17

Mental health 4.5 + 0.27 5.5* + 0.27 4.5 + 0.21 6.8*# + 0.20

Functional status 3.9 + 0.19 4.4* + 0.14 3.5 + 0.17 5.6*# + 0.15

Table 5.  Comparison of overall health status pre- and post-treatment in successful and
failed categories in both groups combined

* Indicates significant difference between pre- and post-treatment values    @ Indicates significant difference between failed and success-
ful patients of pretreatment values     # Indicates significant difference between failed and successful patients of posttreatment values



24Manchikanti et al • Caudal Epidural Injections in Low Back Pain

Pain Physician Vol. 5, No. 1, 2002

Because corticosteroids have anti-inflammatory properties,
the rationale for using epidural steroids has been that they
relieve radicular pain by exerting an anti-inflammatory
effect on nerve roots inflamed by contact with prolapsed
disc materials (17).  Although, this rationale has been sup-
ported in animal experiments and by circumstantial clini-
cal evidence, the demonstration of inflammation before
treatment has never been an indication, largely because
there is no simple way of detecting it.  In addition, steroids
also have been shown to exert a reversible local anesthetic
effect on nerves.  Modern evidence has implicated inter-
vertebral disc herniation in only a small percentage of low
back pain (7, 55).

Thus, the theoretical consideration that a simple compres-
sion or mass effect is the mechanism of pain due to disc
disease has been questioned.  Multiple studies also evalu-
ating the progress of disc herniations have shown that, even
though resolution of symptoms tends to be associated with
dimunition of the size of disc herniations, it is not always
the case, as compression may continue in spite of resolu-

tion of the symptomatology.  It also has been shown that
disc herniations that are evident on computerized tomo-
graphic axial scan or on magnetic resonance imaging scan
can also be asymptomatic.  In fact, Mixter and Ayers (56)
in 1935, soon after the hallmark description of Mixter and
Barr (57) in 1934, demonstrated that radicular pain can
occur without disc herniation.  Thus, mechanisms proposed
to explain radicular pain include not only partial axonal
damage, neuroma formation, focal demyelination, intra-
neural edema, and impaired microcirculation (22, 58); but
also chemical irritation and inflammation around the discs
and nerve roots, which is considered a pain generator with
or without mechanical factors (23, 24, 27-36).  However,
some studies have questioned the inflammatory hypoth-
esis (59-61).  Internal disc disruption and annular rupture
also have been shown to be responsible for low back and
lower extremity pain (62-67).

Evidence in support of the anti-inflammatory hypothesis
of steroids includes (1) reduction of the nerve root injury
produced by placement of nucleus pulposus in the epidu-

Failed (20) Successful (42)

Pre Post Pre Post

Depression 65% (13) 60% (12) 76% (31) 48%* (20)

Generalized anxiety disorder 70% (14) 65% (13) 78% (32) 48%* (20)

Somatoform disorder or Somatization 65% (13) 65%# (13) 73% (30) 33%* (14)

Symptom magnification 40% (8) 40% (8) 56% (23) 26%* (11)

Failed (20) Successful (42)

Pre Post Pre Post

None 5% (1) 5% (1) 0% 5% (2)

Mild 20% (4) 20% (4) 12% (5) 26% (11)

Moderate 20% (4) 25% (5) 36% (15) 45% (19)

Heavy 55% (11) 50% (10) 52% (22) 24%*# (10)

Table 6. Psychological status of the patients pre- and post-treatment in successful and
failed categories in both groups combined

* Indicates significant difference between pre- and post-treatment values      # Indicates significant difference between failed and
successful patients of post-treatment values

Table 7. Comparison of narcotic intake in pre- and post-treatment periods, in successful
and failed categories in both groups combined

* Indicates significant difference between pre- and post-treatment values   # Indicates significant difference between failed and success-
ful patients of post-treatment values
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ral space, by IV methylprednisolone (68); (2) a significant
effect on thermal hyperalgesia by epidural injection of
betamethasone in a model of lumbar radiculopathy (69);
(3) the effects of steroid on spontaneous resorption of her-
niated intervertebral discs in an experimental study (70);
(4) a steady reduction in phospholipase A 2 activity in an
animal model of radiculopathy with steroids (71); (5) pre-
vention of development of autonomy and neuropathic
edema with methylprednisolone (72); and (6) reduction of
increased vascular permeability in spinal nerve roots, in-
duced by epidural nucleus pulposus application by meth-
ylprednisolone (73).

The rationale for steroid usage in neural blockade is pri-
marily based on the benefits of neural blockade, including
pain relief which outlasts by hours, days, and sometimes
weeks, the transient pharmacologic action of other adju-
vant agents such as local anesthetics and others.  While
there are no clear-cut explanations for these benefits avail-
able currently, it is believed that neural blockade alters or
interrupts nociceptive input, reflex mechanism of the af-
ferent limb, self-sustaining activity of the neuron pools and
neuraxis, and the pattern of central neuronal activities (74).
Corticosteroids reduce inflammation either by inhibiting
the synthesis or release of a number of proinflammatory
substances.  Various modes of action of corticosteroids
include membrane stabilization; inhibition of neural pep-
tide synthesis or action; blockade of phospholipase A 2 ac-
tivity; prolonged suppression of ongoing neuronal dis-
charge; suppression of sensitization of dorsal horn neu-
rons; and reversible local anesthetic affect.  Other expla-
nations may include alteration or interruption of the noci-
ceptive input, reflected mechanism of the afferent limb,
self-sustaining activity of the neuron pools and neuraxis,
and the pattern of central neuronal activities.

Failed (20) Successful (42)

Pre Post Pre Post

Employed 30% (6) 30% (6) 24% (10) 50%*# (21)

Unemployed 45% (9) 40% (8) 31% (13) 7% (3)

Housewife 5% (1) 5% (1) 2% (1) 2% (1)

Disabled 20% (4) 25% (5) 43% (18) 40% (17)

Table 8. Employment status of the patients pre- and post-treatment in successful and failed
categories in both groups combined

* Indicates significant difference between pre- and post-treatment values    # Indicates significant difference between failed and success-
ful patients of post-treatment values

Physical effects of injecting high-volume solutions into the
epidural space may cause adhesiolysis.  Beneficial actions
may be explained on the basis of Sarapin, which is a sus-
pension of powdered Sarracenia purpurin (pitcher plant)
in alkaline solution.  The value of Sarapin in relieving pain
of neurologic origin was reported by Bates and Judovich
in 1931 (75, 76).  However, clinical investigation of Sarapin
for epidural administration is limited to only one study (21).
Sarapin has been reported to cause no motor weakness
following injection of the peripheral nerve; it also does
not cause or affect loss of touch, pressure, pinprick, or tem-
perature sensibility; and it has an excellent risk/benefit ra-
tio.  Controlled studies with procaine, saline, and water
show prolonged duration of effect in favor of the pitcher-
plant preparation (76).  The basis of the pitcher plant de-
rivative, or Sarapin, was explained by experiments per-
formed on the action potentials of the saphenous nerve of
the cat, which showed that the C-fiber potential was com-
pletely obliterated by pitcher-plant extract after immersion
in the solution for about 5 minutes.  Researchers theorize
that the distillate contains an unidentified biological sub-
stance that potentiates the action of the ammonium ion.
Modest but significant benefits were demonstrated with
diagnostic and therapeutic facet joint nerve blocks utiliz-
ing Sarapin (77, 78).  Thus, the effects observed in this
study may be due to any of the above mechanisms or an
unknown mechanism affecting the pain generators thus far
not identified, namely the disc.  However, this may include
its effects on the dorsal root ganglion, ligaments, muscula-
ture, and other structures in the intervertebral foramen.

Rhyne et al (79) described discogenic back pain as a syn-
drome of nonradicular pain in the absence of spinal defor-
mity, instability, and neural tension signs.  However, the
diagnosis of discogenic back pain is confirmed by pro-
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vocative discography.  The natural history of discogenic
pain is not known.  The pain is thought to be modulated
via nociceptive fibers through the sinuvertebral nerve,
which is stimulated by tears in the posterior longitudinal
ligament and the annulus fibrosis.  Discography has been
used extensively in determining the anatomic segment
thought to be responsible for the patient’s pain.  Various
surgical treatments reported include percutaneous
discectomy, discectomy, interbody fusion, posterolateral
fusion, and posterior lumbar interbody fusion, with suc-
cess rates ranging from 30% to 96%.  Intradiscal electro-
thermal therapy also has been reported, with success rates
in the range of 60% to 70% (4).  Rhyne et al (79) evaluated
the outcome of an operated discogram positive for low back
pain.  They reported that 68% of the patients improved,
8% stayed the same, and 24% worsened.  They reported
no correlation between disc level, gender, smoking and
outcome.  They concluded that discogenic low back pain
improved in patients without psychiatric disease, without
surgery.  Thus, epidural steroid injections appear to be a
reasonable alternative to manage discogram-positive
chronic low back pain if the patients continue to suffer
with pain.  However, intradiscal electrothermal therapy in
suitable candidates may yield better results.  There are no
descriptions, however, of management of discogram-nega-
tive chronic low back pain in patients who are also nega-
tive for facet joint pain, as well as sacroiliac joint pain.
Apparently, these patients are suffering with pain which is
not diagnosable by present technology and precision diag-
nostic injections.

The current study is the first prospective study to have
treated the patients, without facet joint pain or sacroiliac
joint pain, under fluoroscopy utilization, evaluating the
effectiveness of caudal epidural steroids in patients with
positive and negative provocative discography.  In this
study, both groups of patients, those positive or negative
for concordant pain for provocative discography, showed
significant improvement in all parameters.  However, the
results of this study should be viewed only as preliminary.
Further research should be conducted to confirm or dis-
prove these findings.  This publication may serve as a plat-
form for future research.

CONCLUSION

Caudal epidural injections are an effective modality of treat-
ment in managing chronic low back pain after exclusion of
facet joint pain and sacroiliac joint pain in patients either
positive or negative for provocative discography.  Caudal
epidural injections with steroids and Sarapin are effective

in providing significant pain relief, improvement in func-
tional status, improvement in overall psychological status,
and return to work.
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