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Interventional Cohort Study
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Background: A substantial number of patients with persistent lumbar radicular pain are treated
with a multimodal spectrum of conservative therapies without lasting effect. The duration of
pain is certainly a risk factor for chronification. There is evidence that guided periradicular
infiltrations are a valid option in the treatment of radiculopathies. Usually a combination of local
anesthetic and/or corticosteroid is injected. Tramadol is being used for perioperative analgesia
and has been shown to provide effective, long-lasting pain relief after epidural administration.

Objective: The aim of this pilot study was to evaluate the efficacy of serial CT-guided
transforaminal nerve root infiltrations with a supplement of tramadol for patients with persistent,
radicular pain.

Study Design: Interventional cohort study.
Setting: Outpatient department for interdisciplinary pain medicine.

Methods: 37 patients who had radicular leg pain for over 9 weeks received up to 3 CT-
guided transforaminal nerve root infiltrations at intervals of 2 weeks as long as their level of
pain was over 3 on a numerical rating scale from 0 to 10. 50 mg of Tramadol were added to
a combination of local anesthetic (Ropivacain, 2 mg) and corticosteroid (Triamcinolon, 40 mg).
Evaluations were carried out 24 hours after the Infiltration as well as 2 weeks, 3 and 6 months
after the treatment series. The intensity of their radicular pain was measured by a numerical
rating scale (NRS). Pain reduction of at least 50% was defined as successful outcome.

Results: In total, 65 infiltrations were carried out with pain relief in more than 90% of the
patients within 24 hours and an average pain reduction of 64%. Six months post-injection 23 of
34 patients available for follow-up (67.6%) had a successful pain reduction of 84% on average.
No adverse effects ascribable to the use of tramadol were noted.

Limitations: Due to the lack of a control group we cannot make any statement if tramadol
improves short-term pain reduction.

Conclusion: Fast and lasting pain relief is the key to optimize rehabilitation for patients with
radicular pain. There is a physiological rationale that the opioid receptors at the spinal level could
be used to optimize the analgetic effect of guided periradicular injections. In our case series,
serial CT-guided selective nerve root infiltrations with the supplement of tramadol were found
to be highly effective in the treatment of persistant radiculopathies. Randomized controlled trials
will be necessary to clarify the possible benefit of the supplement of an opioid.
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atients with lumbar radicular pain, who are

not severely restricted in their activities of

daily life by their pain or have no indication for
spinal surgery because of major neurological deficits,
are usually treated in an ambulatory setting with a
multimodal spectrum of conservative treatments. This
includes oral or intravenous (V) analgesic therapy,
physical therapy, transcutaneous electrical nerve
stimulation, acupuncture, etc. The level of evidence
for any of these treatments is low (1). Although many
patients experience adequate pain relief within the
first couple of weeks after the first onset, others
continue to have substantial radicular pain over a
long period. Often patients are then assigned to spinal
surgery.

Transforaminal selective nerve root injections
(SNRI) for the treatment of lumbar radicular pain have
become more and more common in the last years.
Meanwhile, there is strong to moderate evidence for
this method (2-3). Riew et al (5) reported that the
majority of patients with lumbar radicular pain who
avoid an operation for at least one year after receiving
a nerve root injection will continue to avoid operative
intervention for a minimum of 5 years. In general, flu-
oroscopy is used as a guiding technique while a combi-
nation of local anesthetic and corticosteroid is injected
near the affected nerve root (6). In various studies, the
rate of patients with short to moderate term pain re-
lief because of this technique has been reported from
55% up to 84% (5,4-13). With the growing availability
of computed tomography (CT), CT-guided infiltrations
have become more common in the treatment of radic-
ular pain syndromes. Use of intermittent CT fluorosco-
py during lumbar selective nerve root blocks can result
in minimal radiation dose levels and procedure times
that are comparable to fluoroscopic guidance (5). The
kind of drugs being used for this type of intervention
have hardly changed over the last decades.

The presence of opioid receptors at the spinal lev-
el has been well known for many years. Stein et al (15)
summarized that injury and inflammation leads to the
increased synthesis of opioid receptors in dorsal root
ganglion neurons (6). Tramadol has a lower affinity to
opioid receptors than others, mainly on p-receptors,
but it also inhibits the reuptake of serotonin and nor-
adrenalin. In its IV administration form, it is a well
established analgesic whose epidural application has
been shown to be safe and effective for pain relief,
especially in postoperative pain care (7-18) . The ratio-
nale for this pilot study was to improve a well estab-

lished procedure in terms of the amount and duration
of pain reduction. This study retrospectively observes
the degree and duration of pain relief achieved by
combining tramadol with local anesthetic and cortico-
steroid in a cohort practice audit.

MEeTHODS

Study Design
Cohort study

Participants

Over a 2-year period, patients with lumbar radicu-
lar pain were recruited from our outpatient clinic. Eligi-
ble patients had already been treated by their general
practitioner or orthopedic specialist. Pain radiating into
the lower limb had to be strictly monosegmental and
persistent for at least 9 weeks despite continual conser-
vative treatment with oral or IV analgesics and physical
therapy. Oral medication with World Health Organiza-
tion class Il analgesics had to be established for at least
3 weeks. The intensity of pain had to be at least 3 on
the 0-10 numeric rating scale (NRS)(8). A minor numb-
ness or weakness in the corresponding dermatome or
the segment-indicating muscle was tolerated. In the
magnetic resonance imaging scan there had to be a
clear morphologic correlative for the clinically affected
nerve root in the form of a discal protrusion/herniation
and/or bony stenosis of the neuroforamen because of
hypertrophic facet joints. Exclusion criteria were: indi-
cation for immediate spinal surgery because of a rel-
evant neurological deficit, prior spinal surgery, pain or
sensory alteration in the lower limb due to other rea-
sons (arthrosis, peripheral vascular disease, polyneurop-
athy), diabetes, relevant co-morbidity (Kaplan-Feinstein
Score > 2), oral anticoagulatiuon and known adverse
reactions to the medication used. Patients who did not
respond to the first injection with a pain reduction of
at least 50% within the first 2 hours were also excluded,
as this was considered to be a negative diagnostic sign.
These patients were reevaluated for their possible ori-
gin of pain and in the majority of cases received further
diagnostic injections. Thirty-seven patients (16 men and
21 women) were selected for this study. The average
age was 59 + 13 years and the average body mass in-
dex was 27.5 = 4. The initial pain level was 6.6 = 1.5
NRS on average. The mean duration of radicular pain in
the lower limb before the intervention was 12.3 + 2.4
weeks. Written consent was obtained from all patients
prior to the injections.
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Intervention

Patients received a CT-guided periradicular injec-
tion of the affected nerve root in an outpatient setting.
In cases of S1 radiculopathies, the needle was placed
into the foramen at S1 even if the morphologic correla-
tive was at the level of the L5/S1 disc. Correct needle
placement and periradicular diffusion was verified by
application of 0.5 mL of a contrast agent. Consequently,
a combination of 2 mg ropivacaine, 40 mg triamcinilone
and 50 mg tramadol, adding up to a total fluid volume
of 2.5 mL, was injected into the neuroforamen. Patients
then remained under observation for 2 hours. Any ad-
verse effects during or after the injection were noted.

Assessment

The main outcome parameter was radicular pain
in the lower limb measured by the NRS. Patients were
evaluated at 24 hours and 2 weeks following the injec-
tion. Two weeks after the first treatment, if the pain
level was still > 3, then another CT-guided injection
was carried out the next day. Following this algorithm,
patients received up to 3 SNRIs in intervals of 2 weeks
as long as their pain level was > 3. Further evaluations
were scheduled 2 weeks, as well as 3 and 6 months after
the last infiltration. Patients were also asked whether
they had changed their amount of pain medication.

They received no other treatment during the observa-
tion period. Analgetic medication could be continued
as before if needed. Patients who needed an increase
in analgesics or any other treatment for radicular pain
during this time were rated as treatment failures. A
successful outcome was achieved at the time of follow-
up if patients reported > 50% overall subjective pain
relief. In some cases interventions and evaluations
were carried out by the same medical staff, but the as-
sessment was strictly standardized.

Statistical Analysis

Demographic data are presented as mean and
standard deviations (SDs). Paired t-tests were used to
evaluate the changes in pain levels. The level of signifi-
cance was set at P < 0.05. The Wilcoxon rank-sum test
was used to assess differences in outcome measures
related to differences in sex, age, initial pain level, or
duration of pain.

REesuLTs

The 37 patients included in the cohort had a to-
tal of 65 separate injection sessions. Two weeks after
the first intervention, 17 of the 37 patients had a pain
score < 3 and needed no further injections. The other
20 were scheduled for a second injection the next day;
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Fig.1. SNRI with tramadol - 24 hour pain reduction.
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of those, 8 received a third injection 2 weeks later.
Mean pain values before and after each intervention,
as well as the rate of pain relief for each series, are
displayed in Fig. 1. After 24 hours, the average pain
reduction for all 65 injections was 62.1% + 28.9 % (P
< 0.0009). The first infiltration series was significantly
more effective in terms of absolute pain reduction (P <
0.017) but there was no significant difference among
the first, second, and third injections in terms of pain
reduction relative to the pain level before. We could
not find any correlation among the amount of short-
term pain reduction, duration of pain, or demographic
baseline data. Minor adverse effects were recorded in
19 of the 65 interventions. Three patients had a minor
transient weakness of the key muscle of no more than
3 to 4 hours according to the spinal level of the injec-
tion. This is a well known side effect due to the use of
a local anesthetic. Fourteen patients reported slightly
increased low back pain, which occurred about 4 to
5 hours after the intervention but did not last more
than 24 hours. Two patients had an episode of low
blood pressure immediately after their injection. They
received an infusion with saline and recovered within
minutes. No adverse effects ascribable to the use of

tramadol (nausea, vomiting, respiratory depression)
were noted.

Further evaluations were carried out 2 weeks after
the patients’ last injections as well as 3 and 6 months
later. At 3 months, one patient was lost to follow-up
and 5 patients were rated as treatment failures due to
the lack of pain reduction or the need for further treat-
ment for their radicular pain. At 6 months, 3 patients
were lost to follow-up; 2 had insufficient pain reduc-
tion and 6 had to undertake further treatment and so
were rated as treatment failures. Success/failure rates
and pain values for long-term follow-up are displayed
in Fig. 2. In addition, all patients who had successful
pain reduction were taking less or no pain medication.

At long-term follow-up, there was no significant
difference in age, sex or initial pain level among the
patients with successful outcomes and those with treat-
ment failures. Six months after the intervention(s)
67.6% of our patients had a successful outcome with
a mean pain score of 1.00. There was a weak correla-
tion between treatment failure and a higher number
of infiltrations (P = 0.085). All short-term and long-term
improvements to baseline pain values were highly sig-
nificant (P < 0.001).

pain NRS
(4]

1,71

before intervention 2 weeks after last infiltration

36
34
patients assessed
B successful outcome
== pain level
1,94
1,00
3 months 6 months

Fig. 2. SNRI with tramadol - long-term outcome.
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Discussion

In our outpatient clinic we are seeing many patients
with radicular pain syndromes who have been unsuc-
cessfully treated with various conservative modalities
over a long period. There is widespread consent that the
duration of pain is a risk factor for chronification. The
basic technique and the drugs which are routinely used
for guided nerve root infiltrations have not changed by
much in the last decades. Certainly the procedure times
and radiation doses have been significantly reduced by
the use of modern radiological equipment. While the
transforaminal approach for selective nerve root infil-
trations seems to be the most widely used, there has
been some research comparing it to the interlaminar
approach. Two of 3 trials which directly compared these
techniques reported a minor advantage, at least initially,
for transforaminal epidural steroid injections over the
interlaminar approach (9-22). The caudal approach is
deemed effective but is mostly chosen if there is a bilat-
eral radiation of radicular pain into the lower extremities
(e.g., due to spinal stenosis from a medial herniation or
a listhesis) (10). In a retrospective comparison, Lee et al
(11) concluded that the transforaminal and translaminar
procedures were more effective than a caudal approach.
The choice of drugs used for this kind of intervention
remains controversial. Although a combination of lo-
cal anesthetic and corticosteroid is used in most of the
therapeutic injections in the area of the lumbar spine,
there is, at least for transforaminal injections for radicu-
lar leg pain, no clear evidence that the supplement of a
corticosteroid is in fact superior to the use of a local an-
esthetic alone (12). Tachihara et al (13) could reproduce
this perception in a rat model and found no additional
decrease of TNF-alpha in the dorsal root ganglion by a
corticosteroid.

Any such procedure should be routinely scruti-
nized for possible improvements. The aim of this pilot
study was to monitor the short- and moderate-term ef-
fects of selective nerve root blocks with the addition
of tramadol in patients who had ineffective conserva-
tive treatment over a long time. In order to reduce the
possibility of false negative results, we chose a precise
infiltration technique and a selected group of patients
whose major complaint was persistent and strictly
monosegmental radicular leg pain correlating with a
clear radiographic finding. As some studies suggested
that multiple injections may produce a more sustained
effect (5,9), patients received up to 3 SNRIs in intervals
of 2 weeks until a satisfactory pain reduction (NRS < 3)
was achieved.

The rationale for the use of tramadol was to en-
hance and extend the primary inhibition of the pain-
spasm cycle and reverberating nociceptor transmis-
sion(14) at the spinal level by addressing local opioid
receptors until the corticosteroid fully unfolds its mem-
brane-stabilizing and anti-inflammatory effect (15-30) .
In an experimental trial on animals, Dehkordi et al (16)
compared the short-term analgesic effect of epidural
lidocaine alone versus lidocaine plus tramadol, and con-
cluded that the supplement of the opioid shortens the
time of onset and extends the anagesic effect. After 24
hours the patients in our trial reported a mean pain re-
duction of over 60%, whether it was the first, second,
or third injection. Absolute and relative short-term pain
values within 24 hours were lower than those recorded
in the studies of Karpinnen et al(6) and Ng et al(13).
Despite the similarities of the treatment groups and the
interventional properties of these studies and ours, the
results can only be interpreted as an impetus for further
controlled trials. The major drawback of this study was,
of course, the lack of a direct control group. As inter-
ventions and evaluations were in some cases carried out
by the same medical staff, we cannot rule out any ob-
server bias, but due to the results, we believe that this
does not alter the interpretation of our findings.

Moderate-term values for radicular leg pain, as
well as failure rates, were comparable to recent stud-
ies in this field of pain therapy. Nevertheless, two-thirds
of the patients who had previously been treated to no
avail by conservative means had a highly effective and
persistent pain reduction.

So far there is no record of the use of opioids in
nerve root infiltrations for the treatment of radicular
leg pain. The rate of minor adverse effects in our group
of patients was within known limits and we did not re-
cord any adverse effects ascribable to tramadol . The
majority of patients reported a reduction of their oral
pain medication, which is an additional positive aspect.

ConcLusION

In our study serial transforaminal nerve root infil-
trations with local anesthetic, corticosteroid, and trama-
dol were highly effective in the treatment of radiculop-
athies, even if patients had been unsuccessfully treated
by conservative means over a long period before. Fast
and lasting pain relief is the key to optimize rehabilita-
tion for patients with radicular pain. Although spinal
surgery has made huge progress in recent years, the im-
provement of nonsurgical treatments for patients with
radicular pain should be promoted. The use of opioids

www.painphysicianjournal.com
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for this kind of intervention has a certain rationale. Fur-
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