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Transforaminal epidural steroid injections under
fluoroscopy are an alternative treatment for lower back pain
with radiculopathy.  We followed 82 patients with a stand-
ardized telephone questionnaire at 2, 6, and 12 months
after the first injection, in order to assess their effectiveness.

Ninety-two patients with radiculopathic back pain due to
spinal stenosis, herniated discs, spondylolisthesis, and
degenerated discs, underwent transforaminal epidural
steroid injections under fluoroscopy. Eighty-two patients
were followed with a standardized telephone questionnaire.
The population was divided into four groups:  Group I,
previous back surgery (16%); Group II, discogenic
abnormalities: herniations, bulges, or degeneration, (42%);
Group III, spinal stenosis (32%); Group IV, those without
MRI (11%).

Age ranged between 24 to 99 years, mean 64.5. Forty-seven
were female, 35 male. Thirteen patients (16%) underwent

one procedure, 27 patients (33%) two, 37 patients (45%)
three, and five patients (6%) four, an average 2.4 procedures
per patient. The pain scores for all patients improved
significantly at all three time points (2, 6 and 12 months)
compared to the initial mean pain score of 7.3 to mean
pain scores of 3.4, 4.5 and 3.9 respectively. After one year,
36 patients did not take any pain medications. Greater than
50% improvement after one year was seen in 23% of Group
I; 59% in Group II; 35% in Group III and 67% in Group
IV.

Transforaminal epidural steroid injections can offer
significant pain reduction up to one year after initiation of
treatment in patients with discogenic pain and possibly in
patients with spinal stenosis.
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Low back pain is the most costly disease in the United
States and the incidence is increasing.  The lifetime
prevalence of low back pain in the general population is
approximately 80% (1) and it is responsible for 14 billion
dollar a year expenditure in the United States alone (2).

Several approaches have been tried in the treatment of
low back pain including anti-inflammatory medications,

muscle relaxants, opioids, and medications used for
neuropathic pain, all with varied degrees of effectiveness.
In addition, transcutaneous electrical nerve stimulation,
acupuncture, chiropractic manipulations and epidural
steroid injections are therapeutic alternatives that are
offered to patients with disabling back pain.  A different
approach to treat radiculopathic lower back pain, namely
the transforaminal approach done under fluoroscopy is
performed at our Institution.  The dorsal root ganglion
presumably responsible for radiculopathic pain is reached
more selectively and medication is administered at a higher
concentration than with midline approach (3).
Effectiveness of transforaminal epidural steroids has been
reviewed (3).

This study was undertaken to assess the effectiveness of
transforaminal epidural steroid injections for
radiculopathic low back pain.
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METHODS

Ninety-two patients underwent transforaminal epidural
steroid injections for radiculopathic low back pain, due to
spinal stenosis, herniated discs, spondylolisthesis,
degenerated discs, or a combination of the above.

A single pain management physician performed the
procedures in the Outpatient Surgery Center at University
Hospitals of Cleveland.

The level of the transforaminal injection was chosen
depending on magnetic resonance imaging (MRI) findings
and physical exam. Before being brought to the operating
room the patients were offered mild sedation with
midazolam 0.5 to 2 mg intravenously prior to the
procedure.  All procedures were performed with the patient
in prone position and under fluoroscopic guidance.  After
positioning the patient in the optimal position and washing
the skin with betadine solution the skin overlying the target
area was anesthetized with lidocaine 1%.

A 22- or 23-gauge spinal needle was then advanced under
fluoroscopy aiming the needle at the superior and anterior
part of the foramen. The needle placement was confirmed
after injecting omnipaque, demonstrating the contrast
going through the foramen.  At any session, the
transforaminal injection was performed at a single level.
Also, the confirmation of the needle position with contrast
reduced the possibility of misplacement or intravascular
placement of the needle, which is always a risk in epidural
steroid injections performed without fluoroscopy (5).
After reaching the target, 60-80 mg methylprednisolone
acetate (DepoMedrol  ), 1 ml lidocaine 1.5% (with
epinephrine 1:200,000) and 1 ml of bupivacaine 0.25%
were injected.

The spinal needle then was withdrawn and the patients
were transferred to the recovery area, where they were
observed for 30 to 60 minutes prior to discharge home.

All patients were followed with a standardized telephone
questionnaire at two, six and twelve months after their
first transforaminal epidural steroid injection.  The
telephone questionnaire was obtained from a recent
publication on outcome measures for low back pain (4).

Of all patients, nine were lost to follow-up and one died
during the study period of unrelated causes.  The remaining
82 patients were divided into four major diagnostic groups.
The criterion for inclusion into the different groups was

based on MRI findings or post-surgical status.

Group I included all patients with previous back surgery,
regardless of the MRI findings (13 patients, 16%).

Group II was patients with discogenic abnormalities such
as herniations, bulging discs or degenerative discs, with
or without other coexisting MRI findings (34 patients,
42%).

Group III consisted of those with MRI findings of spinal
stenosis, central or foraminal stenosis, without any disc
abnormalities (26 patients, 32%).

All other patients and those without a MRI were assigned
to Group IV (9 patients, 11%).

We selected a linear, verbal numerical pain score (0-10)
as the primary outcome at two, six and twelve months after
the first transforaminal epidural injection was done.
Following a descriptive analysis of the data, significance
of results was evaluated.  Differences in pain scores at the
various time points for all patients were compared with
the paired t-test.  Differences between time points and
diagnostic groups were compared with an ANOVA for
repeated measures, with a Bonferroni correction applied.
For all statistical calculations the computer program
StatView 4.57 by Abacus Concepts, Inc.® was used.  The
precision and statistical significance of the differences in
the pain scores are indicated by the 95 percent confidence
interval and p<0.05.

RESULTS

The study population included only patients with low back
pain and radiculopathy, who were then treated with
transforaminal epidural steroid injection done under
fluoroscopic guidance.  Demographic data is illustrated
in Table 1.  Seventy-five (92%) patients had a previous
MRI study. The number of injections performed varied.

Thirteen patients (16%) underwent one transforaminal
epidural steroid injection, 27 (33%) underwent two
injections, 37 (45%) underwent three injections and five
(6%) underwent four injections during a one-year period.
The average number of injections for all patients was 2.4.
The duration of symptoms prior to entering the study
varied between 3 weeks and a maximum of 30 years (a
99-year-old patient with spinal stenosis) with a mean of
33 months and a median of 12 months.
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Seventy-six patients were on various types of medications
including anti-inflammatory agents, opioids,
antidepressants, and anticonvulsant, at the time of their
initial assessment.  Sixteen patients were not on any pain
medication at this time.

Tables 2 and 3 illustrate results of assessment of pain.
There was a significant decrease in the numerical pain
score in the study population.  The initial mean pain score
for all patients was 7.3 with a mean pain score at two
months of 3.4 (p<0.001).  Similar results were seen at 6
and 12 months, with mean numerical pain scores of 4.5
and 3.9 respectively (p<0.001).

The most significant improvement in the pain score was
seen in patients with discogenic back pain, while the least
benefit was noted in patients with previous back surgery.

The difference in pain score ratings between patients with
discogenic back pain and patients with either previous back
surgery or spinal stenosis was significant (p=0.0012 and
p=0.002).

After one year, 36 patients did not require any pain
medications compared to 16 patients at the beginning of
the study.

Thirty-eight patients (46%) rated their pain, one year after
the first injection as more than 50% improved compared
to their initial pain score.  Two months after the first
injection, 56% had  a better than 50% improvement of
there pain score ratings (Table 3).

In postlumbar laminectomy patients, no significant
improvement was seen.  In spinal stenosis patients, a
decrease in mean pain score from 7.8 to 4.1 at two months
(p<0.001) was seen.  Similar results were seen at 6 and 12
months after the first injection, showing a mean numerical
pain score of 5.8 and 5.1 respectively (p=0.0063 and
p=0.0026).

DISCUSSION

High levels of phospholipase A2, an enzyme involved in
the production of prostaglandin and leukotrienes during

Table 1.  Demographic characteristics
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Table 2.  Results of pain assessment
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inflammation, have been found in herniated discs, and may
be involved in the generation of radiculopathic pain (3,
5).  Also, mechanical irritation of the dorsal root ganglia
has been shown to decrease the thermal nociceptive
threshold, and to correlate with c-fos expression, as well
as the appearance of pain related behaviors (6). It also has
been shown that mechanical compression alone may not
be directly associated with the onset of pain, and resolution
of symptoms may not correlate with the resolution of the
compression (3, 7-11).  Moreover, several studies have
shown abnormal MRI findings in those without back pain
(12-14).  In addition other factors such as substance P,
calcitonin gene-related peptide, nitrous oxide, and
phospholipase A2 may be released from the disc.  Any or
all of these may play a role in the pathogenesis of
inflammatory radiculopathy (3).

Epidural steroid injections have been widely used to treat
radiculopathic pain, with varying degrees of effectiveness
(15-17).  The translaminar approach does not ensure the
passage of the injected medication into the anterior
epidural space, which is in proximity with the dorsal root
ganglion, the nerve root, and the disc.  Epidural steroid
injections not done under fluoroscopy may fail to reach
the target area in up to 30% of cases, even in experienced
hands (3, 15-19).  Results of studies with transforaminal
epidural injections have been encouraging (20-28).

Our experience confirmed beneficial effects in patients
with radiculopathic low back pain similar to the previous
studies.  Patients with proven disc herniations showed a
more than 50% pain reduction of 68% of patients after 2
months.  The pain relief obtained from transforaminal
epidural steroid injections, showed a clear difference
between diagnostic groups, with patient who underwent
back surgery in the past showing the least improvement

of pain, improvement, and patients with disc disorders,
but without previous surgeries showing the best
improvement, 59% claiming a more than 50% pain relief
one year after the first injection.  The patients with spinal
stenosis showed moderate benefit, with improvement not
as significant as in the discogenic group.

Spinal degenerative disease, including spinal stenosis, is
more prevalent in the elderly, a segment of the population
that is expected to increase.  Oral medications used for
the treatment of back pain with radiculopathy are often
not enough to control the pain, and can expose patients to
untoward side effects such as gastrointestinal bleeding,
fluid retention, renal failure, constipation, central nervous
system side effects and the potential for drug addiction.
Transforaminal epidural steroid injections under
fluoroscopy are outpatient procedures with a potential high
benefit/risk ratio that can dramatically help some patients
in severe pain, potentially preventing not only emergency
rooms visits, but also hospitalizations.  Our study showed
a beneficial effect in decreasing the pain scores and a
decrease in analgesic medications.  Differences in pain
score improvement were seen in different diagnostic
groups.

The patient population in this report is neither
homogeneous nor randomized, but reflected the usual
patient population seen by our anesthesia pain service.
Due to the varying effect of the transforaminal injections
in each patient with pain relief lasting from only a few
days to several months, the decision for an additional
injection was made based on the patients condition.
Therefore some patients received more injections than
other patients did in the same time interval and a
standardization of the number of injections or the time
interval was neither possible nor planned.  The purpose

Table 3. Improvement in the pain score rating of more than 50% on the linear pain score at
two month, six and twelve month follow up after the first transforaminal epidural injection
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of this study is not to prove the superiority of
transforaminal epidural injections, rather than to share our
positive experience with this approach to treat
radiculopathic low back pain.

CONCLUSION

Transforaminal epidural steroid injections were shown to
be significantly effective and safe in discogenic low back
pain, and moderately effective in spinal stenosis. Further
studies are necessary to determine which post lumbar
laminectomy patients may benefit from this treatment.
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