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Since there have been side effects reported with the ad-
ministration of corticosteroids epidurally, their appli-
cation has been limited. Because some nonsteroidal
antiinflammatory drugs have central and spinal antino-
ciceptive actions, we have compared the effects of indo-
methacin (INM) given by the epidural route to methyl-
prednisolone (MTP). This was a prospective,
comparative study in an ambulatory pain care center.
Two hundred six patients with recurrent low back pain
(Visual Analog Scale >7) and radiculopathy after they
had had 2 or more lumbar laminectomies with the diag-
nosis of “postlaminectomy syndrome” were randomly
assigned to 1 of 3 groups. Group I (64 patients) was
given 2 epidural injections of lyophilized INM 1 mg.
Group II (60 patients) received 2 injections of 2 mg of
INM at the same intervals. Group III (82 patients) was
treated by 2 epidural injections of MTP 80 mg. In every
case, the medication was diluted in 3 mL of 0.5% bupiv-
acaine. Reductions of pain were assessed by changes in

the Visual Analog Scale; physical activities, attitude,
and medication intake were graded by the Pain
Progress Score recorded before each treatment and 2
wk after the last. After each injection, all patients had
pain relief to Visual Analog Scale <3. Increased analge-
sia (P < 0.05) was noted when a double dose of INM
was used (Group II) or when 80 mg of MTP was given.
The total average scores of the Pain Progress Score
showed significant differences at the second injection in
Groups I and Il only. Physical activity, emotional atti-
tudes, and medication intake were also improved but
the changes were not statistically significant. In conclu-
sion, in this group of patients, INM produced adequate
analgesia in Groups I and II, with evidence suggesting
that 2 mg of INM may produce a similar degree of pain
relief as 80 mg of MTP after the second injection. Other
nonsteroidal antiinflammatory drugs may be explored
in the future for the same purpose.

(Anesth Analg 2003,96:463-8)

indicated for low back pain from conditions such

as degenerative disk disease and radiculopathy
(1-3); however, some authors (4—6) have limited their
use to 3 or 4 injections every 6 mo because of possible
side effects (3,7). This policy has promoted the search
for alternative nonsteroidal antiinflammatory drugs
(NSAIDs) that affect pain transmission by other than
the usual cyclooxygenase (Cox-2) inhibition mecha-
nism (8-10). Attempting to find a substitute, we have
administered two different dosages of indomethacin
(INM) into the epidural space (ES) of patients with
signs and symptoms of radiculopathy after spinal op-
erations and compared their efficacy to that obtained
from usual dosages of methylprednisolone (MTP).

The administration of epidural steroids has been
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Methods

Observations were made in 206 patients with recur-
rent low back pain after having had one or two lumbar
laminectomies and having been diagnosed by either a
neurosurgeon or an orthopedic surgeon as having
“postlaminectomy syndrome.” Patients with spinal
fusions were excluded; however, a criterion for accep-
tance was at least 6 mo postoperation, excluding pa-
tients with pseudomeningocele, arachnoiditis, and/or
recurrent pain from free disk fragments, as confirmed
by a magnetic resonance imaging (MRI) study, and the
complaint of lower back and extremity pain >7 ac-
cording to the Visual Analog Scale (0 to 10). After
having obtained an informed consent in accordance
with the Aldrete Pain Care Center or the Destin Pain
Care Center IRB, patients were told of the possible
risks of the procedure and that the study medication
(INM) had been used as an oral antiinflammatory but
had only been used in a limited number of patients for
epidural injection before and that he/she would be
assigned, at random, to one of three groups receiving
INM in two different dosages or MTP.
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Previously, a comprehensive medical history and
physical examination had been done. Then the latest
postoperative MRI films were reviewed with each of the
patients to confirm the presence of pathology for which
this therapy was indicated and to verify the presence
and accessibility of at least one lumbar ES above the
operated intervertebral space. Midline punctures were
made with an 18-gauge Tuohy needle using the loss of
resistance technique, with air, to find the ES. Randomly,
the patients were assigned to receive epidurally either
1 mg of lyophilized, preservative-free INM Na trihy-
drated powder (Fig. 1) in Group I (64 patients), 2 mg of
INM in Group II (60 patients), or 80 mg of MTP in Group
IIT (84 patients). In every instance, the medications were
diluted into 3 mL of 0.5% bupivacaine (BP) and the
injections were repeated 2 wk later.

Control levels of pain and assessment of physical
activity, medication intake, and emotional status were
noted before initiating treatment. Subsequently, all
patients were evaluated by a blinded individual when
they returned for the second injection and also for the
final evaluation recording the degree of pain relief as
well as the changes of physical activities, medication
needs, and emotional status according to the Pain
Progress Score (11). The results were statistically ana-
lyzed by using the x> method.

Results

In all patients, within 20 min after each injection, the
pain level decreased to <3 on the Visual Analog Scale.
The average pain levels were significantly reduced (P
< 0.05) 2 wk after each treatment, as shown in Table 1.
There was also improvement in physical activities,
emotional attitude, and intake of pain-related medica-
tions; these changes, however, were not statistically
significant. The average total scores were significantly
increased in the patients receiving MTP, 2 wk after the
first and the second injections, whereas in the groups
treated with INM, a statistically significant difference
was noted only 2 wk after the second injection. There
were no instances of apparent dural puncture or high
sensory or motor block noted, nor were there any
other untoward effects typical of NSAID therapy such
as rash, epigastric discomfort, or bruising.

Discussion

Although the administration of corticosteroids into
the ES is often used for the treatment of low back pain,
with radiculopathy (1-5), there is still debate concern-
ing other specific indications (6,12,13), the dosage
(1,14), the frequency (2,4), and the duration (5,7,12,14)
of these treatments. There are also concerns regarding
some deleterious metabolic effects from repeated ad-
ministration (15,16) which have in part resulted in an
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Figure 1. Indomethacin sodium trihydrate as lyophilized powder.

arbitrary consensus limiting them to 3 or 4 injections
every 6 months. However, this apparent objection has
limited the obvious therapeutic potential of corticoste-
roids because most of the alleged indications are
chronic diseases that would not be fully treated in 3 or
6 months (1,14). Therefore, an alternative medication
with antiinflammatory action is desirable. This is es-
pecially true in certain cases such as diabetic patients,
who are in need of this therapeutic modality, but in
whom the well known gluconeogenic effect of corti-
costeroids produces hyperglycemia. This alternative
may also be indicated in patients allergic to corticoste-
roids, in cases of chronic heart failure, and in those who
adamantly refuse to receive this type of medication for
fear of gaining weight, or the possibility of bone fractures
attributed to osteoporosis, etc. (Table 2).

Although NSAIDs were initially thought to act
mostly peripherally because inflammation causes the
induction of Cox-2 resulting in the liberation of pro-
stanoids which sensitize peripheral nociceptor termi-
nals fostering in localized hypersensitivity (17), their
central effects have been suspected (9,10).

INM, one of the older NSAIDs, is supposed to pro-
duce analgesia by inhibition of prostaglandin (PGI) syn-
thesis, which may also apparently account for its ability
to suppress inflammation (18). In addition, its antipyretic
action may also be attributed to inhibition of PGI syn-
thesis in the central nervous system, resulting in vasodi-
lation (8). It is the only NSAID commercially available in
the United States in parenteral form, packaged in a ly-
ophilized powder as 1-(4 chlorobenzyl)-5-methoxy-2
methyl-IH-indole-3 acetic acid with a pH of 6.5 (Fig. 1).
Its labeled indication is for IM or IV administration for
the occlusion of patent ductus arteriosus in newborns
(19,20), presumably by the same mechanism, although
this effect may be caused by a more complex process
(21).

Dempsey et al. (22) showed that INM protected
brain tissue when the middle cerebral artery was oc-
cluded in cats. Similarly, Guth et al. (23) and Simpson
et al. (24), using two different spinal cord injury ani-
mal models, demonstrated that INM had a favorable
effect on the recovery of locomotor function and cel-
lular repair. These reports confirmed earlier observa-
tions by Hallenbeck et al. (25) who showed that a
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Table 1. Average Changes on Pain Progress Score After Epidural Indomethacin (INM) 1 mg (Group I), INM 2 mg

(Group 1I), and 80 mg of Methylprednislone (Group III)

Indices Value of variables

Before 2nd
injection

Before 1st
injection

I II III I 1T III I 1II I

2 wk later

Pain intensity

4 to 7 level

0 to 3 level

Activities severely limited by pain

Activities slightly limited by pain

Able to perform all expected duties

Severely depressed, anxious, other

Mild depression, insomnia

Adapts well and copes with pain

Parenteral opioid

Oral opioid analgesic

NSAID or nonopioid analgesic

= Tranquilizers, hypnotics, muscle
relaxants, antidepressants, others

1 = Muscle relaxants, antidepressants

2 = Muscle relaxants only

Physical activity

Emotional attitude

Analgesic intake

ONFRPONRFRONRFRONRF

Other pain-related
medications

Total score

052 061 054 1.27% 1.29* 136* 1.16* 1.21* 1.34*
091 1.03 09 133 142 146 124 134 138
1.02 094 089 139 148 151 120 147 151
143 123 118 146 151 162 136 144 152
112 096 089 122 124 134 131 142 151
470 477 446 6.67 684 7.19* 6.77 818* 8.26*

NSAID = nonsteroidal antiinflammatory drug.
* P < 0.05 compared with levels before first treatment.

Table 2. Indications of Epidural Indomethacin

a) After evidence of side effects of steroid administration
b) Patients with diabetes mellitus

c) Patients allergic to steroids

d) Patients allergic to depo-type of medication

e) Patients refusing to receive steroids

f) Patients with chronic congestive heart failure

combination of PGI,, INM, and heparin improved
neurological recovery after spinal trauma in cats, and
by Siegal et al. (26,27) who evaluated drugs that may
protect from neural damage in an experimental neo-
plastic cord compression, finding that the combination
of INM and dexamethasone afforded far more protec-
tion than either of the two drugs used separately.
Also, in the neuraxis, INM is supposed to attenuate
the nociceptive activity produced by chemical irritants
(28). These observations are relevant because they
seem to demonstrate a definitive protective effect of
INM on neural tissue.

Clues that NSAIDs may produce pain modulation
by central mechanisms were suggested by Ferreira et
al. (29) and Ferreira (30) noting that the administration
of NSAIDs into the cerebral ventricles inhibited the
hyperalgesia evoked by carrageenan injected into rats’
paws. Among other studies, Shyu et al. (31) showed
that dental analgesia was produced in monkeys with
intraventricular aspirin, and Groppetti et al. (32) dem-
onstrated that aspirin also reduced the firing of tha-
lamic neurons evoked by noxious stimulation in rats.
Jurna and Brune (33) confirmed the supraspinal mech-
anisms of NSAIDs on antinociceptive effects as they

noted that diclofenac, ibuprofen, and INM reduced
single-neuron activity in the rat’s thalamus after sural
nerve C fiber stimulation.

Since the earlier report by Yaksh (34) demonstrating
that intrathecal aspirin had a dose-dependent depres-
sion on rats” writhing behavior produced by intraperi-
toneal injection of acetic acid, others have shown that
NSAIDs have analgesic effects on spinal nociceptive
processing (35,36), such as dose-dependent suppres-
sion of delayed hyperalgesia (37). This was also con-
firmed by a reversed effect on thermal hyperalgesia as
tested in different animal models by Malmberg and
Yaksh (38). More specifically, when given intrathe-
cally, INM (in large doses) inhibited the electrophys-
iological responses of dorsal horn nociceptive neurons
evoked by formalin injection (39). The release of pro-
stanoids in inflammation has also been linked to sen-
sitization of peripheral terminals (40) and likely is
responsible for the hypersensitivity in noninjured,
neighboring adjacent tissue, because of increased neu-
ronal excitability in the spinal cord (17,41).

Yaksh (42) also noted that some NSAIDs injected
intrathecally may reduce paw scratching in rats, even
when dosages were considerably smaller than those
necessary to produce the same effect when given sys-
temically. Furthermore, a quantitative study attempt-
ing to establish an ascending potency of NSAIDs by
the usual formalin test in rats placed INM at the top of
this group of drugs (43). These effects have been at-
tributed to mechanisms dependent on NMDA recep-
tors and PGI inhibition at the posterior spinal horn
where Cox-2 has a relevant role (29,44). However, the
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precise mechanisms of these effects are likely more
complex than we now understand (45,46), as con-
firmed by Masue et al. (47) who demonstrated that
neither systemic nor epidural ibuprofen suppressed
nitroglycerin-induced hyperalgesia in rats, whereas
epidural INM (10-100 pg) or diclofenac (10-1000 ng)
suppressed it. These observations have been sup-
ported by Dirig et al. (48) and Samad et al. (49) who
demonstrated that prostanoid production in the spinal
cord after Cox-2 induction in dorsal horn neurons
likely contributes to the establishment and mainte-
nance of inflammatory hypersensitivity.

In addition to the usual application in chronic ar-
thritis and other inflammatory processes (17,18), other
NSAIDs in general, and specifically INM, had been
given to patients IV to reduce perioperative pain
(50,51) and as an adjunct to conventional analgesics
(50,52-54). Enticed by the fact that basic research has
shown that these drugs possibly have central
(34,35,37) and spinal actions (36,39,40), it was expected
that clinical studies using NSAIDs epidurally would
follow.

In our early clinical observations with INM admin-
istered in the ES subsequent to steroid treatments,
adequate pain relief was achieved without evidence of
neurological deficit (55). The apparent initial improve-
ment was similar whether patients received 1 or 2 mg
of INM according to whether they had 1 or 2 laminec-
tomies, but it was significantly increased (P < 0.5) at
the second and third week postinjection, only when
2 mg was given. However, no comparison was made
to the most commonly used steroid, MTP, as it was
done in the current comparative, randomized clinical
study that included three different groups of patients,
having similar diagnosis after one laminectomy.
Those results suggested that, concerning the duration
of posttreatment pain relief, 2 mg of INM was equiv-
alent to 80 mg of MTP. No permanent adverse effects
were noted that could be attributed to INM; the min-
imal evanescent numbness noted in approximately 7%
of those patients was believed to be attributed to the
concomitant injection of 4 mL of 0.5% BP. Therefore,
only 3 mL was administered in the current study. No
such temporary sensory deficit was observed in our
study. The “postlaminectomy syndrome” was chosen
as a model for these studies because it is usually
manifested by a relatively consistent lumbar localiza-
tion of the pain, usually with unilateral radiculopathy
caused by epidural fibrosis that can be confirmed with
MRI, without having the complicating factors derived
from a fusion (56,57).

In addition to all prior animal studies in which
various NSAIDs were injected into the neuraxis with-
out noticing an obvious neurological deficit, Guevara
et al. (58) infused intrathecally 2 groups of adult rats
with either INM in saline 20 ng/day in 10 animals, or
0.9% saline only in another similar group. After
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11 days of continuous infusion, the animals were
killed and a neuropathologist examined the spinal
cords (blindly). Cellular infiltration typical of chronic
inflammation was seen in two rats of each group,
which was attributed to the presence of the catheter;
only one rat in the group that received INM had pial
venous congestion. No neurological deficit or behav-
ioral abnormality was seen in any of the rats.

In patients also, Devoghel (59) relieved intractable
pain with small doses of lysine-acetylsalicylate admin-
istered intrathecally. Lauretti et al. (60) produced an-
algesia in patients having cancer pain with epidural
infusions of two different NSAIDs. On this premise,
based on our earlier observations (55) and on the
results from this study in patients, it may be stated
that INM seems to be safe and effective in temporarily
relieving radicular pain experienced by patients after
spinal operations, with similar results as those noted
after MTP. What the outcome may be after larger
doses or more INM injections are given, is not yet
known. However, it is likely that the administration of
NSAIDs by the peridural and intrathecal routes will
expand. As more is learned about their peripheral and
central mechanisms to produce analgesia, further in-
dications for NSAIDs may be found and they may, at
least in part, replace opioids for this purpose. Al-
though newer and safer drugs are currently being
developed, it does not mean that medications already
in use such as salicylic acid, ketorolac, ketoprofen, and
in our particular case, INM may be further studied as
an injectate or as an infusate in the neuraxis while the
search for current optimal therapeutic dosages is con-
ducted (61). For now, an effective injectable NSAID
such as INM may be used, alternating with a series of
steroid epidural injections, to minimize the side effects
of corticosteroids. Other possible indications of epi-
dural INM are shown in Table 2; contraindications
may include allergy to INM and bleeding disorder.

The large proportion of patients in this study who
responded to epidural injections of MTP or INM, com-
bined with BP, is at variance with other studies of the
outcome of epidural injection of corticosteroids (62—
64). The reasons for this discrepancy may include the
shorter follow-up time of two weeks in the present
study, the treatment only of postlaminectomy syn-
drome in the present study, after multiple laminecto-
mies, compared with more heterogeneous popula-
tions in prior studies. Further studies with follow-up
at later times after MTP administered by epidural
injection are required.

Fréderika H. Montpetit, NP, and Sonya C. Johnson, LPN, assisted in
the evaluation of these patients and the preparation of the
manuscript.
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