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Abstract

Objective. Lumbar transforaminal epidural steroid
injections are procedures often utilized in the treat-
ment of low back pain associated with radicular
pain. Particulate steroids have been known to play
a role in embolism. It is, unknown whether nonpar-
ticulate steroids are as effective as particulate ste-
roids. To investigate the effect of an epidural
steroid injection on back pain, we conducted a ran-
domized, controlled trial comparing nonparticulate
steroid with particulate steroid to treat lumbar disc
herniation.

Design. One hundred-six patients were randomized
to receive lumbar transforaminal epidural steroid
injections (N = 53) with either dexamethasone
7.5 mg, or with triamcinolone acetate 40 mg (N = 53).
Measurement were taken before treatment and
one month after treatment using a visual analog

scale, short McGill pain questionnaire, and revised
Oswertry Back Disability Index.

Results. There was a statistically significant differ-
ence in the visual analog score between those
treated with dexamethasone and those given triam-
cinolone. The two groups did not differ significantly
on the McGill Pain Questionnaire, or the Oswestry
Disability Index before and after treatment.

Conclusion. In this study, dexamethasone and tri-
amcinolone treatments were shown to have different
effects on low back pain with sciatica, with triamci-
nolone being more effective than dexamethsone in
lumbar radiculopathy.
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Introduction

When nerve roots exiting the spinal column are compro-
mised, pain may occur that radiates into lower extremity.
This is known as lumbar radiculopathy [1]. Transforaminal
injection of steroids is a procedure used to treat radicular
pain [2–5]. The injection of steroid is thought to be integral
in decreasing inflammation around the affected nerve
tissue [6,7], leading to a reduction in pain.

However, particulate corticosteroids carry a risk for
embolic infarction [8–11]. Houten and Errico [8] reported
paraplegia in three patients after lumbosacral nerve root
block using either betamethadone or methylprednisolone
acetate. He suggested that the mechanism was spinal
cord infarction caused by the presence of an unusually
low origin of the artery of Adamkiewicz and an undetected
intra-arterial penetration of the needle and embolization
of particulate steroid into the artery. Kennedy et al. [9]
reported that two patients’ suffered paraplegia following
image-guided transforaminal lumbar epidural steroid
injections with betamethasone and methylprednisolone,
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respectively. A nonparticulate steroid, on the other hand,
should not result in embolic infarction of the spinal cord;
however, soluble steroids are rapidly cleared from the spinal
canal, theoretically resulting in a shorter duration of effect
[12] making them less effective than a particulate steroids
when used for transforaminal injections [13]. Some work
has been done to compare the use of particulate and
nonparticulate steroids in patients with cervical radicular
pain [14,15]. The authors reported that dexamethasone
was slightly less effective than triamcinolone.

There is no available literature on the comparative effec-
tiveness of particulate and non-particulate steroids in
treating lumbar radicular pain. The aim of the present
study was to determine whether nonparticulate steroids
are any less effective than particulate steroids.

Methods

The study was conducted with the full approval of the
Institutional Review Board and written informed consent
was obtained from all subjects. One hundred and six
consecutive patients were enrolled in the study, and were
followed for four weeks in a randomized, single center
study. Included were patients aged between 18 and 80
years, with a diagnosis of lumbar radicular pain based on
an appropriate distribution of pain, and MRI showing
nerve root compromise. Exclusion criteria were: chronic
use of oral steroid medication, oral, peripheral, or epidural
steroid use in the last three months, having an oral tem-
perature greater than 100.4°F, pregnancy, cognitive
impairment, inability to give consent, use of aspirin, plavix,
coumadin, or heparin use in the previous two weeks,
a history of bleeding disorders, a history of lumbar
surgeryand, axial pain.

Patients were randomly allocated to one of two groups.
Those in the first group received 7.5 mg of dexametha-
sone disodium phosphate (Dexamethasone, Huons,
South Korea) and those in the second group received
40 mg of triamcinolone acetonide (Triam, Shinpoong,
South Korea).

All injections were performed by the same anesthe-
siologist. Each subject was placed in the prone position.
Under fluoroscopic guidance and, after sterile prepara-
tion, draping, and local anesthesia, a 23-gauge, 3.5-inch
spinal needle was gently advanced on oblique view to
the safe-triangle, which is formed by the pedicle, a tan-
gential base that corresponds to the exiting nerve root,
and the lateral border of the vertebral body. Both antero-
posterior and lateral fluoroscopic projections confirmed
proper needle placement. At each level, 0.5 mL of con-
trast medium (iohexol) was injected to confirm the posi-
tion. Once an adequate flow of contrast to the target
area was documented using real-time fluoroscopy and
no blood or cerebrospinal fluid was aspirated. And in
the absence of intravascular injection, the physician
injected the allocated steroid diluted with 1 mL of 1%
lidocaine.

Subjects were asked to fill out two questionnaires (short
form McGill Pain Questionnaire and Revised Oswestry
Low Back Pain Disability Index) and a visual analog scale
score (VAS) at baseline (prior to procedure) and at four
weeks after the procedure.

To compare the pain score, within and between groups,
we used a Mann-Whitney U-test. All statistical analyses
were performed using statistical software program (SPSS
17). A P value that is equal or less than 0.05 was consid-
ered statistically significant.

Results

The 106 patients were randomized into equal groups
of 53. Before treatment, the two groups did not differ
significantly with respect to age, gender, or segment
treated (Table 1). The mean values of pain scores before
treatment were not significantly different between the two
groups (Table 2). But the trimacinolone group had signifi-
cantly more patients with higher scores, and fewer with
mid-range scores (Table 3).

At one month after treatment, both groups significantly
lower than improved their mean pain scores, but the tri-
amcinolone group achieved a score that was significantly
lower than that of the dexamethasone group (Table 2).
As well, the proportion of patients who obtained relief
from their pain was significantly greater in the group
treated with triamcinolone than in the group treated with
dexamethasone (P = 0.000) (Table 3). For the dexam-
ethasone group, the reduction of pain score was 40%,
whereas that of the triamcinolone group was 71%
(Table 4).

Notwithstanding these improvements and difference
between pain scores, the scores after treatment for the
McGill Pain Questionnaire and the Oswestry Disability
Index were not significantly different between the groups.

Table 1 The demographic and clinical features of
patients with lumbar radicular pain treated with
transforaminal injections of either dexamethasone
or triamcinolone

Dexamethasone
(N = 53)

Triamcinolone
(N = 53)

M : F 26:27 24:29
Age (year) 55.5 � 14.9 62.5 � 10.8
Male 58.4 � 17.6 59.2 � 13.4
Female 53.1 � 12.1 63.6 � 9.4
Affected level

L4 11 9
L5 25 29
S1 17 13

By Mann-Whitney U test.
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Discussion

A systematic review of seven controlled trials found level
II-1 evidence that transforaminal injection of steroids is
effective for short term relief of radicular pain [5]. Our
results are consistent with this previous evidence. Signifi-
cant improvement in pain was achieved irrespective of
agent used. However, our study demonstrated that for the
relief of lumbar radicular pain, transforaminal injections

using triamcinolone were more effective than transforami-
nal injections using dexamethsaone.

This result is similar to that of Dreyfuss et al. [14], who
found triamcinolone to be slightly more effective than
dexamethasone for the treatment of cervical radicular
pain, It is also consonant with the theoretical expectation
that particulate steroids should be more effective because
of their accumulative nature, whereas non-particulate ste-
roids are rapidly cleared from the spinal canal [12,13]. In
contrast, one study reported there was no significant dif-
ference between dexamethasone or triamcinolone in cer-
vical transforaminal injections [15] and other authors
proposed that it would be reasonable to considerer using
non-particulate steroids, because of the risk of emboliza-
tion associated with particulate steroid [8–11].

Betamethasone (Celestone), methylprednisolone (Depo-
medrol), and triamcinolone (Kenalog) have particles, or
form aggregates, that are larger than red blood cells [16]
This means that they could act as emboli in arterioles,
metarterioles, or some arteries, if injected into a radicular
artery. Dexamethasone sodium phosphate has particles
smaller than red blood cells, and these do not aggregate
[16]. The particle size of dexamethasone sodium phos-
phate is approximately 10 times smaller than red blood
cells and the particles do not appear to aggregate even
when mixed with 1% lidocaine HCl solution and with con-
trast medium [16]. In the light of this information, practi-
tioners might still choose to use the ostensibly safer agent,
but our result suggest that doing so significantly compro-
mises the outcomes achieved. For the treatment of
lumbar radicular pain, transforaminal injection of triamci-
nolone achieves greater reductions in pain in a greater
proportion of patients.

A limitation of our result is that the significant improve-
ments in pain were not corroborated by any secondary

Table 2 Mean scores (SD) for VAS, McGill Pain
Questionnaire and Oswestry Disability Index before
and one month after treatment of patients with
lumbar radicular pain treated with transforaminal
injection of dexamethasone or triamcinolone

Baseline 1 month

Dexamethasone (N = 53)
VAS 7.4 � 1.4 4.1 � 1.9*

McGill
Sensory 10.7 � 6.1 10.4 � 7.8
Affective 3.7 � 3.0 3.0 � 3.3
Sum 14.9 � 8.7 13.3 � 10.5
RODI 51.7 � 13.8 45.3 � 21.2

Triamcinolone (N = 53)
VAS 8.3 � 0.9 2.4 � 0.9*,**

McGill
Sensory 11.0 � 7.8 14.7 � 9.8
Affective 2.4 � 3.1 5.0 � 3.8
Sum 13.4 � 10.3 20.0 � 13.2
RODI 57.6 � 14.7 58.9 � 16.5

* P < 0.05 compared with baseline, ** P = 0.000 compared
with dexamethasone.
RODI = Revised Oswestry Low Back Pain Disability Index.

Table 3 The distribution of visual analog scores (VAS) for radicular pain before and after treatment of
patients treated with transforaminal injection of dexamethasone or triamcinolone

VAS

Dexamethasone (N = 53) Triamcinolone (N = 53)

Baseline 1 month Baseline 1 month

Frequency % Frequency % Frequency % Frequency %

1 0 0 2 3.8 0 10 18.9
2 0 0 12 22.6 0 20 37.7
3 0 0 5 9.4 0 16 30.2
4 4 7.5 15 28.3 0 7 13.2
5 1 1.9 3 5.7 0
6 23 43.4 12 22.6 2 3.8
7 2 3.8 1 1.9 4 7.5
8 20 37.7 3 5.7 25 47.2
9 2 3.8 0 0 18 34.0

10- 1 1.9 0 0 4 7.5
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outcomes. For neither the McGill Pain Questionnaire nor
the Oswestry Disability Index did patients show any sig-
nificant improvements. Several possible explanations
arise. There may have been confusion about how the
patients interpreted or used the questionnaires for sec-
ondary outcomes. Despite relief of radicular pain their
responses may have reflected persistent back pain. It may
be that the Oswestry Disability Index, which was designed
for back pain, is not sensitive to improvements in radicular
pain, but this should not apply to the McGill Pain Ques-
tionnaire. On the other hand, the possibility remains that
treatment with transforaminal injection of steroid is not as
successful as the pain scores in isolation suggest. Our
results therefore would not need to be corroborated, using
appropriate and sensitive secondary outcome measures
before they can be generalized.

Conclusion

For the short-term relief of lumbar radicular pain, trans-
forminal injection of triamcinolone is more effective than
transforaminal injection of dexamethasone, but this appar-
ent superiority still needs to be corroborated by improve-
ment in function and other secondary outcomes.
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