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ARE FLUOROScOPIC CAUDAL EPIDURAL STEROID INJECTIONS EFFECTIVE
FOR MANAGING CHRONIC Low BACK PAIN?

Daniel Southern, MD, Gregory E. Lutz, MD, Grant Cooper, MD, and Lisha Barre, MD

Objective: This study sought to deter-
mine the efficacy of fluoroscopic caudal epi-
dural steroid injections as a conservative
treatment in patients with presumably chron-
ic lumbar discogenic pain.

Summary of Background Data: Epidu-
ral steroid injections have been used in the
treatment of lumbar radicular pain with suc-
cess. However, despite their widespread
use, there are few, if any, reports of the effi-
cacy of Epidural steroid injections in patients
with predominantly axial lumbar pain. Prior
studies have been limited by the use of non-
fluoroscopically guided injections and failing
to apply a specific injection approach (i.e.

transforaminal, interlaminar, or caudal) to a
specific patient population.

Methods:  Ninety-seven patients with
chronic axial low back pain and Magnetic Res-
onance Imaging evidence of disc pathology
without stenosis were selected from chart re-
view. All patients received at least one fluoro-
scopically guided caudal epidural injection with
12mg of betamethasone and 8cc of 0.5% lido-
caine. Collected follow-up information includ-
ed Roland-Morris Disability, Visual Numeric
Pain Scale, and patient satisfaction scores.

Results: Only nineteen patients (23%)
were determined to have a successful long-
term (> 1 year) outcome and 65 (77%) were

deemed failures. Average follow-up was
28.6 + 15.6 months. Successes were found
to differ significantly from failures in pre-in-
jection pain scores and patient satisfaction.
Overall patient satisfaction was 45%.

Conclusion: At greater than two year fol-
low-up, the efficacy of fluoroscopically guided
caudal epidural steroid injections in patients
with chronic lumbar discogenic pain is poor. Pa-
tient satisfaction exceeds the reported rate of ef-
ficacy. Patients responding to injection have sig-
nificantly lower pre-injection pain scores.

Key Words: low back pain, epidural ste-
roid injections, caudal, inter laminar, transfo-
raminal

Chronic low back pain is the number
one cause of disability in people under age
of 45 and the third most common cause
of disability for those over 45(1). Tradi-
tional conservative medical treatments for
patients with chronic low back pain have
included trials of oral medication, exercise
therapies, manual therapies, back school,
and lifestyle modifications. In addition,
first advocated in 1952 by Robecchi and
Capra (2), lumbar epidural steroid injec-
tions have also become a widely utilized
conservative therapeutic modality in the
treatment of patients with chronic low
back pain.

Steroid injections may be deliv-
ered to the lumbar epidural space via a
caudal, interlaminar, or transforaminal
route. More than 40 papers have report-
ed on clinicians’ experiences with epidur-
al steroid injections(3). Reported success
rates range from 20-100%, with an aver-
age of 67%(4) Three major limitations,
however, exist in most of these reports.
First, Previous investigations have evalu-
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ated a mixture of the three steroid deliv-
ery approaches (caudal, interlaminar, and
transforaminal), each of which may have
different efficacy rates (5). Second, Pre-
vious investigations have evaluated mixed
patient populations (i.e., disc herniations,
spinal stenosis, spondylolisthesis, post-
surgical,) with mixed symptomatology
(primarily axial low back pain, primari-
ly radicular pain), each of which may re-
spond differently to epidural steroid injec-
tions. Finally, most previous studies failed
to use fluoroscopic guidance with prein-
jection contrast to document the epiduro-
gram and proper flow to the target tissue.
Reports have shown that even in experi-
enced hands, epidural injectate may be
misplaced in up to 30% of cases (6).
Failing to stratify patient sub-popu-
lations according to their specific clinical
characteristics and underlying pathology,
and failing to apply a specific treatment
(caudal vs. transforaminal, vs. interlami-
nar route of injection) makes it difficult
to assess the efficacy of epidural steroid
injections in the treatment of back pain.
In 1998, Lutz et al (7) studied the efficacy
of fluoroscopically guided transforaminal
epidural steroid injections as a treatment
for patients with a history and physical ex-
amination consistent with lumbar radicu-

lopathy and magnetic resonance imaging
results documenting a herniated nucleus
pulposus. Lutz et al (7) found that in this
specific patient population, fluoroscopi-
cally guided transforaminal epidural ste-
roid injection had a 75.4% long-term (av-
erage follow-up of 80 weeks, range of 28-
144 weeks) success rate. This study high-
lights the importance of evaluating a spe-
cific treatment for a specific diagnosis.
While the natural history of low
back pain may be favorable in some, oth-
ers can be left with chronic, constant, dis-
abling low back pain. Many of these pa-
tients do not respond to oral medications
and physical therapy. The next treatment
option for these patients, typically, is epi-
dural steroid injection. Since the per-
ceived target area of pain and inflamma-
tion in this patient subset is the ventral,
central epidural space, a caudal injection
providing nonspecific ventral epidur-
al flow would possibly be the best choice
of epidural steroid injection in this pop-
ulation. To date, no study has specifical-
ly investigated the efficacy of fluoroscop-
ic caudal epidural steroid injection as a
treatment for patients with chronic lum-
bar discogenic back pain. The purpose of
this study, therefore, was to retrospective-
ly evaluate the efficacy of fluoroscopical-
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ly guided caudal epidural steroid injection
in this specific subset of patients.

METHODS

Patients who were seen in an aca-
demic outpatient physiatric intervention-
al spine practice between 1996 and 2002
and who had received at least one fluoro-
scopically guided caudal epidural steroid
injection were considered for the study.
Inclusion criteria included

1. predominately axial low back pain
of more than three months dura-
tion.

2. failure of conservative treatment
(i.e NSAIDs, physical therapy).

3. clinical presentation and magnetic
resonance imaging findings con-
sistent with central lumbar disc
protrusion and/or degeneration at
L4-L5 or L5-S1. Exclusion criteria
included previous spinal surgery,
spondylolysis/spondylolisthesis,
fractures and spinal stenosis.

All patients who qualified for the
study were mailed a Roland-Morris Dis-
ability Questionnaire, a Visual Numeric
Pain Scale (VNS) and a North American
Spine Society (NASS) patient satisfaction
questionnaire. Included were questions
about interventions subsequent to their
caudal epidural steroid injection. Patients
who had not returned the questionnaires
by mail within three weeks were tele-
phoned and asked the questions over the
phone by an independent observer.

Patients who reported having a sub-
sequent discography and/or surgery after
their injection were deemed procedure
failures. Successes were those patients who
scored 1-2 on the NASS patient satisfac-
tion (Table 1), had a greater than 50% re-
duction in VNS and a greater than 2 point
change in the Roland-Morris scale (Table
2). Patients failing to meet these criteria
were included with those having subse-
quent surgery as procedure failures.

All patients received a caudal epidu-
ral injection under fluoroscopic guidance.
The patients were placed on a fluoroscopy
table in the prone position. After the usu-
al sterile prep, drape and local anesthesia,
a 22 gauge spinal needle was advanced
through the sacrococcygeal ligament in to
the sacral epidural space in a midline po-
sition. Both antero-posterior and later-
al fluoroscopic images confirmed proper
needle placement. Omnipaque 180 con-
trast was then injected to document epi-
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Table 1. Patient Satisfaction™

Score
1 Epidural steroids met my expectations
5 | improved less than | had hoped, but | would undergo the same procedure again
for the same result
Epidural steroids helped, but | would not undergo the same procedure for the
3 same result.
4 | am the same or worse than before epidural steroids.

*North American Spine Society

Table 2. Ouicome criteria™

Post-ESI| Patient UNS Roland-

Procedure Satisfaction* Morris

Successes None 1-2 > 50% >=2pt.
. None or e

Failures Yes 3-4 <=50% <2pt.

ESI = Epidural Steroid Injection
VNS = Visual Numeric Analog Pain Scale
*North American Spine Society

Fig.1 fluoroscopic views, before and after contrast, of a caudal epidural
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dural ﬂow.to the target level (F.ig 1). If the Table 3. Outcome by Diagnosis*
flow was intravascular or unilateral, the - - -
needle was repositioned to achieve prop- Diagnosis Successes Failures Total
er flow. Once proper epidural spread was Herniated Disc 14 4 55
documented, 12 mg of Betamethasone | Non-Herniated Degenerative Disc 5 24 29
and 8 cc of 0.5% lidocaine (Xylocaine®, Total 19 65 84
preservative free) were injected. The nee- Chi-Square p = 0.39
dle was then removed and the patient was
obs'erved.for any adverse re.aqlon. A Sin- Table 4. Qutcome groups by variables
gle investigator (GEL) administered all in-
jections. The patients were re-evaluated at Outcome N Mean Standard
. .o . Deviation
one week. If they received significant pain
relief (> 80%), no further injections were . * S 19 40.4202 12.0945
. . . . . Age in years
given. If they received partial pain relief, F 65 41.5301 11.4102
a repeat 1injection we}s given at 2 weeks in- S 19 36.9014 11.7921
tervals. If they received no relief, no fur- Age at onset*
ther epidural injections were given. F 65 37.3220 11.6500
Those patients that responded favor- Lo . S 19 24.8804 14.9704
bl then placed back int ine re- Follow-up duration in months
a ywere €n place ac 0 aspme re F 65 29.6929 15.7452
hab1}1ta't1on program for 4 to'6 weeks to S 19 16.8070 28.1780
maximize their functional gains. Those Duration of Symptoms in months”
patients who did not respond or respond- F 65 20.6518 26.7487
ed for only a short period were then of- Lo S 19 1.5263 0.5130
fered di hy f ical ol Number of Injection”
ered discography for pre-surgical plan- F 65 1.4769 0.6400
ning. S 19 8.53 1.17
Visual numeric pain scale scores VNS Pre-Injection** ' -
(VNS) were obtained at the first clinical F 64 9-09 115
presentation prior to injection. Patients Roland Morris Functional Score S 19 11.32 4.68
ﬁlled.out YNS scores on the follow-up Pre-Injection” F 53 11.96 6.49
questionnaire and were asked to recall the =55 ndependent Sample t-test) ** p< 0.05 (Mann-Whitney test for ordered data)

worst level of pain prior to injections and
the worst level of pain in the week prior
to follow-up. Where these recalled scores
differed from those obtained at baseline,
the baseline scores were used. For pa-
tients classified as failures due to subse-
quent surgery, follow-up VNS scores were
considered to be unchanged from baseline
and the baseline score was recorded.

Charts were also reviewed for mag-
netic resonance imaging findings, diagno-
sis, age at onset of symptoms, duration of
symptoms prior to injection, number of
injections, subsequent procedures (includ-
ing discography, intradiscal-electrothermal
therapy (IDET), or spinal fusion), associ-
ated spondylolisthesis, and type of insur-
ance. Non-parametric data were analyzed
using the Mann-Whitney and Fisher’s Ex-
act test and parametric data were analyzed
using the independent samples T-test. Sig-
nificance was set at p < 0.05 with 95% con-
fidence intervals. Data was analyzed using
SPSS Version 9.0 software.

ResuLts

Four thousand seven hundred and
fifty-six charts were reviewed to identify
98 subjects who met the inclusion crite-
ria. One patient, who had no address list-

A p> 0.05 (Mann-Whitney)

ed and no valid phone number, could not
be included. Ninety-seven (97) patients,
38 men and 59 women, with a mean age of
42.2 years (range 16 to 70), were included
in the study. Average pre-injection dura-
tion of symptoms was 21.5 months (range
3t0 175).

Initial follow-up  questionnaires
were answered by 71 patients. Twenty-
six patients could not be reached. For
13 of these patients, follow-up data was
obtained from the chart indicating that
they had failed the injection and went on
to discography. These were included in
the study as procedure failures. Follow-
up data was obtained on a total of 84 pa-
tients (87%). Thirteen were lost to fol-
low-up (13%). Average length of follow-
up was 28.6 £ 15.6 months with a mini-
mum of 3.0 months and a maximum of
61.2 months.

Based on the criteria listed in Table 2,
19 of 84 patients (23%) were classified as
successes and 65 as failures (77%). Thir-
ty-five (35/84 or 40%) patients had no
short or long term pain relief. Thirty of
these patients (30/35) underwent discog-
raphy for pre-surgical planning and all 30

were found to have concordant low back
pain. The remaining failures (30/84 or
37%) had either partial pain relief that
was insufficient to meet the success crite-
ria, or they had no pain relief but did not
want to proceed with other more aggres-
sive treatment (Fig 2).

Sixty-four patients were diagnosed
with herniations of the lumbosacral discs;
48 were central and 16 paracentral. Degen-
erative disc without herniation was the di-
agnosis in 33 patients. The suspected disc
level was L5-S1 in 48 patients, L4-L5 in 33
patients, and L3-14 in 2 patients. There
were no significant differences in outcome
between these diagnostic groups (Table 3).

The failures group was compared to
the successes for differences in mean pre-
injection RM and VNS scores, age at on-
set, gender, duration of symptoms prior to
injection, length of follow-up, and num-
ber of injections. Only the pre-injection
VNS scores were significantly different
with the successful outcome group hav-
ing lower scores (8.53 vs. 9.09, p = 0.04).
There were no other significant differenc-
es between the groups in any of the vari-
ables (Table 4).
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Thirty-eight patients (38/84 or 45%)
were satisfied with the caudal injections.
The 46 patients (55%) who were not sat-
isfied with the procedure included 6 pa-
tients (7%) who stated that the injections
helped but they would not repeat the pro-
cedure for the same result (Table 5). Pa-
tients with successful outcomes were
more satisfied (p < 0.001)(Fig. 3).

There were 15 patients with either
workman’s compensation or no fault in-
surance. Thirteen of these were in the
failures group; one was in the successes
group. One was lost to follow-up. There
was no significant difference between
groups . There were no significant differ-
ences between the 13 patients lost to fol-
low-up and the other outcome groups.

Discussion

Manchikanti et al (8) evaluated flu-
oroscopically guided caudal epidural ste-
roid injection as a treatment for low back
pain and found it offered 66% of patients
5.2 weeks of relief after 2 injections. How-
ever, Manchikanti et al (8) failed to ade-
quately stratify treated patients into sub-
populations, thus possibly diluting the
observed actual effect of this treatment in
some patients, while inflating the actual
effect in others.

Sagar et al (9) studied blind caudal
epidural steroid injection in 65 chron-
ic (> 3 months) low back pain patients
without neurologic deficit and found that
23% had a good or fair response and 77%
had a poor response. Breivik et al (10)
found that 50% of patients with chronic
low back pain were able to return to work

Table 5. Patient satisfaction

Frequency Percent
Injections met expectations 20 23.8
Improved less than hoped would undergo again for same result 18 21.4
Injections helped would not undergo again for same result 6 7.1
Same or worse as before injections 40 47.6
Total 84 100.0

after up to three caudal epidural injec-
tions were delivered. However, again, the
patient population in Breivik et al’s (10)
study was not adequately defined in terms
of pathology and symptomatology.

The present study has been careful
to select a subgroup of patients defined
by chronic lumbar discogenic pain, to see
whether or not fluoroscopic caudal epidu-
ral steroid injections would change their
long-term outcome. This study found
that approximately one in four patients
in this population will have a successful
long-term outcome following caudal epi-
dural steroid injection at a follow-up of
nearly two and a half years.

The success rate of 23%, while
matching reported efficacy rates of epi-
dural steroids in chronic low back pain
patients recorded in the literature would
appear to be within the percentage of
patients expected to respond to place-
bo. This response is reportedly seen in
as much as 50% of patients in various
studies and has been shown to preferen-
tially affect patients evaluated with sub-
jective outcome measures such as used
in this study (11-13). Even in the ab-
sence of treatment, 23% of patients with

chronic low back pain might be expect-
ed to improve spontaneously. Howev-
er, the chronic patient population of this
study with a mean duration of symptoms
of 21.5 months presumably has out-lived
the natural history of possible spontane-
ous improvement.

The success rate found in this study
cannot be compared to the success rate
in the Sagar et al (9) or Breivik et al (10)
studies because of lack of fluoroscop-
ic guidance and differing patient popu-
lations respectively. Nor do the findings
in this study contradict the findings in the
Manchikanti et al (8) study of 5.2 weeks
of relief in 66% of patients. The length of
follow-up in this study (28 £+ 15 months)
far exceeds this short time period and the
study outcome does not preclude such a
period of transient relief.

One could argue that the poor rate
of success found in this study may be the
result of invalid outcome instruments or
criteria for successful outcome set too
high. But the validity and reliability of the
VNS and Roland-Morris outcome scales
is well documented and justifies their use
as determinants (14, 15). The amount of
change in these scales pre and post-in-
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jection deemed necessary for a success-
ful outcome are those commonly in use
in other epidural steroid injection stud-
ies and, in the case of the Roland-Mor-
ris scale, the minimum amount consid-
ered clinically significant (15). Yet, how
do we explain a patient satisfaction rate of
45% that is nearly double the success rate?
How is it possible for 22% of patients to
claim to be satisfied with a procedure that
has failed them? This discrepancy be-
tween patient satisfaction and the other
outcome scales could be the result of gen-
uine satisfaction with a transient period
of relief following injection (as alluded to
in the Manchikanti el al’s (8) study) that
was not sustained at long-term follow-
up. Or it may reflect a bias introduced
into the evaluation of those patients in-
terviewed over the phone and asked a di-
rect question regarding satisfaction by an
interviewer identifying himself as a mem-
ber of the medical profession.

The lack of efficacy of caudal epidu-
ral steroid injection in this patient popu-
lation compared with epidural steroid in-
jection in patients with acute radicular
pain may be due to the difference in path-
oanatomy of each. The most common tis-
sues of origin, by far, for the generation of
low back pain has been shown to be the
outer layer of the annulus fibrosis and
the posterior longitudinal ligament (PLL)
(16). The central portions of these tissues
are intimately connected and produce
centralized back pain when stimulated.
The PLL occupies a pivotal anatomic po-
sition between the annulus and the dura
of the nerve roots. Its rhomboidal shape
where it covers the posterior portion of
the disc prevents central herniations from
contacting the dura. Posterolateral her-
niations, in contrast, tend to rupture the
thinner lateral extensions of the PLL. This
causes inflammation where disc material
meets the covering of the nerve root with
resulting leg pain. Epidural steroids may
exert an anti-inflammatory effect pro-
viding relief in this situation while hav-
ing a lesser effect on the mechanical irri-
tation of the annulus and PLL caused by
contained central herniations. Fully two
thirds of the patients in this study (64/97,
66%) had contained central or centro-
lateral herniations as their main diagno-
sis. It appears that this subset of patients
with central disc protrusions may have a
different natural history than those pa-
tients who have paracentral or foramenal
disc herniations.

For a similar reason, it appears that
patients with a degenerative disc without
a protrusion do not respond as favorably
as those with a protrusion (Table 3). This
may be because the pain generation is
from within the disc itself and medication
applied to the epidural space would have
little effect on this process. The difference
in the rate of favorable outcomes between
patients with protrusion (14/55 or 25%)
and those without (5/29 or 17%) is sug-
gestive despite failing to attain signifi-
cance. The smaller numbers in the group
without protrusion may affect the power
of the study to detect such a difference.

It is also possible that caudal epidural
injections are, in fact, effective in patients
with a true discogenic source of pain and
the high failure rate found in this study is
secondary to inaccurate diagnosis. A large
number of the non-responders may have
an unrecognized non-discogenic source
of pain. Epidural steroids would be in-
effective, in this case, for failing to reach
the target tissues such as the facet joint
or sacroiliac joint spaces, etc. Facet joint
and sacroiliac joint pain syndromes could
not be specifically excluded in this study
but it is unlikely that they were present in
large numbers. The prevalence of these
syndromes in chronic low back pain pa-
tients has been estimated to be as low as
9-12% (17-20). Provocative discography
is required for definitive diagnosis of dis-
cogenic pain and this was done in 46% of
the failures (30/65) confirming the disc as
the source of pain. The remaining 35 pa-
tients all had disc pathology on magnetic
resonance imaging thought to be relevant
to the clinical impression of discogenic
pain including 27 with either herniations
or annular tears. However, the impression
of discogenic pain was not confirmed by
discography in these patients.

The caudal route of injection relies
on the proximal spread of medication to
reach the targeted disc levels. It has been
shown that 8 ml of fluid volume inject-
ed via the caudal route will reliably reach
the L5-S1 and L4-L5 levels (21). Using a
minimum of 10cc of medication volume,
it may be assumed that the targeted lev-
els were reached in the 84% (81/97) of pa-
tients with suspected involvement at these
levels. Two patients with L3-L4 disc in-
volvement were among the failures.

The limitations of this study are
those inherent in the retrospective study
in general and include selection bias,
lack of blinding, and the lack of a control

group with which to compare outcomes
and more accurately determine efficacy
of steroid injections. The potential bias of
telephone interviews that cause patients
to be reticent to give negative responses
has been mentioned and may have served
to improve the predominately negative
scores found in this study.

CONCLUSION

The efficacy of fluoroscopically guid-
ed caudal epidural steroid injections in
the management of chronic lumbar dis-
cogenic pain when evaluated at long-term
follow-up is poor. Only approximately 1
out of 4 patients will achieve significant
long-term pain relief and improvement
in function. Patient satisfaction, howev-
er, exceeds the percentage of patients with
successful outcomes. Patients with lower
pre-injection VNS scores have greater re-
sponse to injections. Despite these low
success rates, fluoroscopic caudal epidural
steroid injection remain a viable option to
more invasive treatment options for a sig-
nificant percentage of this patient popula-
tion and the offer of at least a single injec-
tion should remain part of the treatment
algorithm.
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