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Study Design: Prospective study.

Purpose: We compared the effects of two methods of epidural steroid injection in patients with recurrent disc herniation.

Overview of Literature: To our knowledge, there is no previous report of such a comparison in these patients.

Methods: The study was performed with 30 patients with relapsed lumbar disc herniation whose pain was not relieved by conserva-

tive remedies. The patients were divided into two groups, each of 15 patients, and entered the study for caudal or transforaminal

injections. The degree of pain, ability to stand and walk, and the Prolo function score were evaluated in both groups before the injec-

tion and 2 months and 6 months after the injection.

Results: The degrees of pain reduction in the caudal injection group in the second and sixth months were 0.6 and 1.63, respectively,

and in the transforaminal injection group were 1.33 and 1.56, respectively. The difference between the two methods was not statisti-

cally significant. Similarly, no other evaluated criterion showed a significant difference between the methods.

Conclusions: In the current study, the caudal and transforaminal steroid injection methods showed similar outcomes in the treatment

of relapsed lumbar disc herniation. However, more detailed patient categorizing may help in finding possible subgroups with differ-

ences.
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Introduction

Lumbar and leg pain are among the most common causes
of disability in Western societies. Such disabilities may
have several causes but lumbar disc herniation alone ac-
counts for about 50% of cases [1].

Epidural steroid injection (ESI) is the most commonly
used intervention in treatment of the pain of disc hernia-

tion [2-4]. Epidural steroid injections are performed in
three ways: caudal, interlaminar, and transforaminal (TF).
The TF method is favored because less drug is needed for
the injection and because of the proximity of the injection
site to the nerve root [5]. Furthermore, diffusion of the
drug to the anterior part of the sac is more feasible [6,7].
The analgesic properties of the interlaminar method have
been demonstrated in many studies [8]. Although some
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side effects, such as paraplegia, increased blood pressure
[8], and even death (Smuck), have been reported, the
procedure is considered safe because these complications
are very rare [8,9]. The caudal method has been demon-
strated to have acceptable analgesic effects and is easier to
perform than the other two methods [5].

After discectomy, however, symptoms may relapse
in 5% to 40% of cases [10], and in cases of prolonged
follow-up, the relapse rate will be even higher [10]. The
main reasons are relapsed disc herniation and nerve root
compression, epidural fibrosis, foraminal or lateral canal
stenosis, segmental instability, facet joints, and myofascial
pain syndromes [11-13]. The presence of adhesions will
increase the probability of nerve root damage and rupture
of the dura mater in a second operation [10]. Because a
second operation has less favorable outcomes, alternative
treatment methods may be more attractive [14].

Some researchers have studied the effects of epidural
steroid injections in patients with relapsed disc hernia-
tion [15,16], but to our knowledge, there is no report
comparing the effectiveness of the different methods of
ESI in these patients. Adhesion at the site of a laminec-
tomy increases the rate of dural puncture during an inter-
laminar epidural injection, so we sought to compare the
transforaminal and caudal methods in this study.

Materials and Methods

The Medical Ethics Committee of the Kerman Neuro-
science Research Center approved the study protocol.
Those who entered the study received information about
the side effects and probable complications. Written in-
formed consent was obtained from each participant. The
trial is registered in the Iranian Registry of Clinical Trials
(IRCT138903084047N1).

Sampling was done during a 17-month period, from
June 12, 2009 to November 22, 2010. The inclusion cri-
teria were as follows: 1) a previous episode of successful
lumbar open discectomy due to lumbar disc herniation,
2) recurrent radicular pain that was not responsive to
at least 6 weeks of continuous treatment, 3) age of 18 or
older, and 4) recurrent disc herniation at the same level,
ipsilateral to the side of the previous operation, as veri-
fied by lumbar spine magnetic resonance imaging (MRI)
(Fig. 1) [17-19].

We excluded patients with severe central disc hernia-
tion, based on MRI findings, significant or progressive

neurologic deficits, patients who had undergone previous
epidural steroid injections, patients with coagulation dis-
orders or known allergies to analgesics or corticosteroids,
and pregnant women.

The patients were randomly assigned to the caudal and
transforaminal groups in a 1:1 ratio, using block random-
ization. All procedures were performed in Bahonar Hos-
pital, which is supervised by Kerman University of Medi-
cal Sciences. Before they entered the operating room,
0.5-2 mg of midazolam had been injected intravenously.
The patients were placed in a prone position and, after
disinfection with betadine, the skin was anesthetized with
1% lidocaine.

In the transforaminal method, a 20-gauge LP needle
was placed anterosuperiorly towards the foramen under
fluoroscopy guidance (Fig. 2), and after confirmation of
the correct positioning of the needle, 40 mg of depome-
drol, 1 mL of bupivacaine, and 1 mL of 2% lidocaine were
injected.

In the caudal method 40 mg of depomedrol, 1 mL of
2% lidocaine, and 1 mL bupivacaine 0.25% and 7 mL of
distilled water (total, 10 mL) were injected via a 22-gauge
needle from the sacral notch. After the injection, patients
were observed the in hospital for 30-60 minutes and then
discharged.

All patients underwent treatment with tizanidine 6-12
mg per day for 7 days to relieve muscle spasm, celecoxib

Fig. 1. Lumbar spine magnetic resonance imaging with gadolinium
shows recurrent disc herniation at the same level.
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Table 1. Summarizes demographic data of both groups

Transforaminal

Age (meanzstandard deviation)
Female gender (%) 53.3
L4-L5 level (%) 80

47.33+9.48
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Caudal p-value
48.33+11.74 0.84
53.3 1.00
66.7 0.682

100-200 mg per day for 7 days to relieve pain, and nor-
triptyline 25-100 mg per day for 21 days. The severity of
the pain sensed by the patients had been asked and regis-
tered according to the NPS table before the procedures.

The patients were then followed via phone at 2, 4, and
8 weeks and 6 months later [20]. After asking patients
about their ability to do their daily affairs, using the
Prolo scales table [21], their function was recorded. A
walking tolerance test was performed according to the
ability of the patients to walk without feeling pain, and
patient responses were recorded using the foot” scale. A
standing tolerance test was performed according to the
ability of the patients to stand without feeling pain, and
patient responses were recorded using the ‘minute’ scale.
The number of rest days was recorded according to the
days in which patients could not do their routine daily
affairs because of back pain, and patient responses were
recorded using the ‘day’ scale.

After descriptive statistical analyses were performed
using the SPSS software (ver. 10.0), comparisons between
the two groups were made using Student’s ¢-test for para-
metric and the Mann-Whitney U-test for non-parametric
data. The X’ statistic was used to test differences in pro-

Fig. 2. The location of the needle in the foramina.

Table 2. Severity of pain and other evaluated criteria in both groups
before the injection

Caudal Transforaminal

Pain intensity 6.13+1.64 6.33£1.35
Standing tolerance 18.27+22.57 9.1349.05
Walking tolerance 166.80+342.20 133.40+273.33
Rest days 8.2745.61 6.67+3.85

Values are presented as mean+standard deviation.

portions and a paired t-test was used to compare the pre-
and post-treatment results of average pain. Results were
considered statistically significant if the p-value was less
than 0.05.

Results

In the 17-month period, 32 patients entered the study.
Two cases needed early operations because of neurologi-
cal deficits. In total, 30 patients met our criteria with an
average age of 48+10.51 years, 14 (46.6%) male and 16
(53.4%) female cases, who had undergone discectomies
18+6 months earlier. In 22 (73.3%) cases, prior surgeries
had been performed at the level of the disc between L4
and L5, and in 6 (20%) cases, at the level of L5-S1. A fo-
raminotomy had been performed in all 30 patients. These
patients’ pain scores had been established 14.4+6.5 weeks
earlier. The severity of pain, according to the NPS scale,
was 6.23+1.48, the standing ability score was 17.52£13.70,
and the walking ability score was 304+149.10 feet.

There was no significant difference in age, gender, level
of involvement, or time passed since surgery between two
groups. Patient details are provided in Table 1. Table 2
compares the severity of pain and other criteria evaluated
in the patients.

Patients in the caudal group underwent ESIs via the
caudal method and the transforaminal group via the
transforaminal method. At 2 months after the injections,
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Table 3. Pain intensity 6 months after the injection

Caudal
Pain intensity 45+1.0
Standing tolerance 26.67+24.71

Transforaminal p-value
4.77+0.93 0.827
17.69+10.13 0.612

Values are presented as mean+standard deviation.

Table 4. Pre- to post-treatment comparisons of the Prolo index between two groups

Two months after treatment

Six months after treatment

Before treatment
Economic status C2
TF2
Functional status C1
TF2

C2 C3
TF2 TF2
C2 C3
TF2 TF2

C, caudal; TF, transforaminal.

the pain score in the first group reached 5.53%1.51, from
6.13%1.64, and in the second group reached 5.0+0.93,
from 6.33+1.35. Thus, the mean pain reduction with the
caudal method was 0.6 and 1.33 with the transforaminal
method; this difference was not statistically significant
(p=0.184).

Over the same time period, the patients” tolerance
to walking in the first group reached 249.26+129.0,
from 342.20+166.8, and in the second group reached
267.4+169.23, from 273.33+131.40. Thus, during this
period, walking tolerance decreased by 37.80 units in the
caudal group and increased by 57.87 units in the trans-
foraminal group; however, this difference was also not
statistically significant (p=0.30).

The patients’ tolerance for standing in group caudal
reached 20.17+17.53, from 22.57£18.27, and in group
transforaminal reached 14.67+11.57, from 9.13+9.05.
Thus, during this period, standing tolerance decreased by
0.80 units in the caudal group and increased by 5.54 units
in transforaminal group; this difference was not statisti-
cally significant (p=0.10).

The mean rest days in the caudal group increased
by 1.6 days and decreased by 1.11 days in the transfo-
raminal group; this difference was also not significant
(p=0.37). All criteria were then re-evaluated at the end of
a 6-month period; these results are presented in Table 3.

A comparison between the groups according to the
Prolo scoring system before treatment and at the end of
the second and sixth months is shown in Table 4.

One patient suffered temporary paraparesis in group
caudal. We did not see any other complication.

Discussion

Although inflammatory disorders are among the im-
portant causes of low back pain, inflammation has been
shown to be present even with mechanical etiologies of
low back pain. Many animal studies have revealed that
some cytokines, such as tumor necrosis factor alpha,
which are synthesized by macrophages in the nucleus
pulposus, on reaching the nerve root, can start patho-
physiological changes that induce pain sensations and
sensory deficits [5,22,23]. The role of inflammatory and
chemical mediators in pain induction explains the suc-
cess of steroid use in the treatment of low back pain and
radicular pain caused by lumbar disc herniation [24,25].
Many studies have investigated the effects of the epi-
dural steroid injections, but few have compared different
methods of the injection in primary lumbar disc hernia-
tion. The superiority of the transforaminal method has
been supported by some RCTs [8]. However, this remains
controversial. Mendoza-Lattes et al. [26] compared the
caudal method to the transforaminal method in patients
with primary lumbar disc herniation.The transforaminal
method showed better results, but the difference was
not statistically significant. Despite the controversy, it is
commonly accepted that the transforaminal injection has
better results because of better distribution of the drug to
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the anterior part of the sac [6,7].

In our study, the transforaminal epidural injection did
have better results than to the caudal injection method;
however, none of the differences were statistically sig-
nificant. Although different studies have reported up to
84% efficacy for the transforaminal injection method in
the treatment of the primary lumbar disc herniation [27],
our response rate with the transforaminal method was
only 40%, considerably lower than some of those stud-
ies. Buenaventura et al. [8] also reported a low response
rate after transforaminal steroid injection in patients with
recurrent disc herniation, which may have been due to
epidural fibrosis. A peridural scar is capable of binding
the dura and nerve roots to the circumferentially sur-
rounding structures and in animal models of post-lumbar
laminectomy nerve root adherence to the underlying disc
and pedicle has been demonstrated [28]. The pattern of
epidural fibrosis in humans is not well known; however,
it is supposed that fibrosis would appear at the junction
of the dura mater with a hematoma [28]. In our study, all
the patients underwent a foraminatomy in their previous
operation. It is possible that adhesion in the foramina,
which was already compromised by the herniated disc,
restricted the distribution of the drug to the anterior part
of the sac through the foramina. However, it is known
that innervation to the annulus and its peripheral liga-
ments is multi-segmental, and in some studies it has even
been stated that pain transferring via sympathetic routes
will not be relieved by nerve block below the level of
L2 [29]. This mechanism may make the transforaminal
method more vulnerable to fibrosis and adhesion.

We did not use a contrast material during the transfo-
raminal epidural injection to evaluate the distribution of
the steroid. Attempts to quantify the amount and location
of peridural fibrosis after lumbar discectomy may help in
choosing the most appropriate method for the epidural
injection.

Manchikanti et al. [30] showed that the caudal injection
decreased chronic low back pain significantly and radicu-
lar pain in 65% of the patients with recurrent disc hernia-
tion, which was higher than our result. In that study, cas-
es with facet joint involvement were excluded. It has been
reported that pain originates from the facet joints in 17%
to 24% of the patients with FBSS, and it is recommended
to perform a facet block test to diagnose facet joint in-
volvement [13]. However, this test is not very sensitive or
specific. We did not perform the test, and probably some
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of our cases had facet joint involvement; this may explain
our lower response rate. We also did not use fluoroscopy
during caudal injections. Manchikanti et al. [30] reported
that injection without fluoroscopy guidance was associ-
ated with an inappropriate site of the injection in 30%
of cases, which can decrease the distribution of the drug
to the site of the inflammation and nerve compression.
This may also explain our lower response rate. Revel et
al. [16] showed that a forceful caudal injection had a 49%
response rate versus 19% in a routine injection; the differ-
ence was statistically significant. The results for the caudal
method in our study resemble the results of the caudal
injection without force in Revel et al’s study. It is possible
that if we had used a forceful injection, our results would
have been better, but further investigations are required
to assess this.

One limitation of our study is the absence of a control
group. The presence of a control group could help in
interpreting the results. However, our major goal was to
compare the two methods of the epidural injection, not
the effect of the epidural injection on relapsed disc her-
niation. Second, the presence of a control group could
impair our randomization. It should not be forgotten
that not all the causes of recurrent pain are related to disc
herniation or epidural fibrosis and other etiologies, such
as degeneration of the adjacent disc, facet joint involve-
ment, and fibrosis of the nerve root can also be causes of
relapse pain [11]. Among these etiologies, relapsed discs
and canal stenosis respond partially to epidural injections
[13,15]. Epidural fibrosis, which occurs in 20% to 36% of
“failed back syndrome,” may respond to epidural injec-
tion, but the response is very short-term [13,15]. Using
a single treatment remedy for a heterogeneous group of
diseases with similar symptoms may explain treatment
failure.

Although epidural steroids have a short-term effect,
their use along with other modalities of treatment may
help relieve pain and enhance patient function. It would
seem that the relatively low response rate could be im-
proved by better categorizing patients and enhancing the
injection methods. However, generally increased knowl-
edge about the pattern of epidural adhesion may also help
in choosing the most appropriate injection method.

Conclusions

Epidural steroid injection via the caudal and transforami-
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nal methods in patients with relapsed disc herniation
showed similar effects in terms of pain and patient func-
tion. Better categorizing of patients may help in achieving
better outcomes.
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