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The deleterious effects of corticosteroids utilized in neural
blockade are a commonly discussed and contentious issue.
Corticosteroids are considered to have widespread effects
on almost all body systems, with suppression of the release
of corticotropin (ACTH) from the pituitary  suppressing the
secretion of endogenous corticosteroids, thus producing a
secondary adrenocortical insufficiency.  Even though a mul-
titude of complications of neuraxial steroids have been popu-
larized, the more practical complications of corticosteroid
administration are twofold – those resulting from withdrawal
and those resulting from continued use of large doses.  These
mainly include suppression of the pituitary–adrenal axis,
weight gain, osteopenia, osteoporosis, and a variety of other
minor complications.

This prospective evaluation was undertaken to evaluate the
effect of corticosteroids and the dose relationship on weight
gain, bone-mass density (BMD), and other deleterious ef-
fects of steroids.  The study population consisted of 204

patients; however, complete data were available on only 123
patients.  These patients were divided into two groups, with
group I receiving neural blockade without any steroids, and,
Group II consisting of patients receiving neuraxial steroids.
The results of serial determination of weight and BMD
showed no significant change at any interval or at the end
of 1 year in all 123 patients with or without steroid admin-
istration.  In addition, this study also showed some improve-
ment in BMD, as well as weight reduction indicating im-
provement in functional status.

It is concluded that low-dose administration of neuraxial
steroids is safe in patients suffering with chronic pain who
have failed to respond to conservative modalities of treat-
ment with a favorable risk-benefit ratio.  This study also
showed no deleterious effect on weight or BMD.
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Corticosteroids have been one of the most commonly used
classes of agents in neuraxial blockade for the manage-
ment of spinal pain since their introduction in 1952 (1-7).
Other therapeutic agents used in neuraxial blockade in-
clude local anesthetic(s), opioid (s), Sarapin ®, phenol,
indomethacin, baclofen, hypertonic saline, and hyalu-
ronidase; however, corticosteroids are the ones gaining the
most attention and generating contentious arguments.  The
initial use of steroids in epidural injections was reported
by Robechhi and Capra in 1952 (1) and Lievre and col-
leagues in 1953 (2).  The initial American reports of epi-

dural steroid injections appeared in 1960 and 1961 (5-6)
with extensive international literature (7).  Initial system-
atic evaluation of intra-articular steroid injections for facet
joint-mediated pain was reported by Mooney and
Robertson in 1976 (8).  Corticosteroids in neuraxial block-
ade have been postulated to reduce inflammation either by
inhibiting the synthesis or release of a number of
proinflammatory substances or by causing a reversible lo-
cal anesthetic affect (3, 4).  Various modes of action of
corticosteroids include membrane stabilization, inhibition
of neural peptide synthesis or action, blockade of phos-
pholipase A2 activity; prolonged  suppression of ongoing
neuronal discharge, and suppression of sensitization of
dorsal-horn neurons (3, 4, 9-21).

Corticosteroids, whether administered orally, intramuscu-
larly (IM), intravenously (IV), or neuraxially (by means of
epidural, intrathecal or paraspinal injections),  are consid-
ered to have widespread effects on almost all body sys-
tems, with suppression of the release of corticotropin
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(ACTH) from the pituitary, suppressing the secretion of
endogenous corticosteroids and thus producing a second-
ary adrenocortical insufficiency.  While numerous adverse
effects have been attributed to the administration of corti-
costeroids (3, 4), review of the literature on epidural ste-
roids or other types of neuraxial blockade reveals very few
complications that can be directly attributed either to the
chemistry or the pharmacology of the steroids (3, 4, 7, 22).
While reports of neural toxicity have made headlines (23-
26), the more practical complications of corticosteroid
administration are twofold those resulting from withdrawal
and those resulting from continued use of large doses.  This
includes suppression of the pituitary-adrenal axis, weight
gain, osteopenia, osteoporosis and multiple other compli-
cations (3, 4).  While most of these complications are re-
lated to oral, IM, and IV administration of corticosteroids,
some complications have been reported following utiliza-
tion of neuraxial steroids.  Various case reports of neuraxial
blockade have dealt with hypothalamic – pituitary – adre-
nal (HPA) axis suppression during corticosteroid therapy
and after its withdrawal and reported complications, in-
cluding malaise, facial swelling, flattening of the face, scaly
lesions of the scalp, Cushing’s syndrome, and weight gain
(3, 4, 27-35).  However, the major complications attrib-
uted to neuraxial corticosteroids are osteopenia, osteoporo-
sis, weight gain and vertebral compression fractures (3,
4).  Osteoporosis or osteopenia following neuraxial ste-
roids used in the management of chronic pain, even though
a frequently discussed problem, is uncommon.  Similarly,
weight gain and Cushing’s syndrome are also commonly
blamed on steroids, in spite of the fact that the evidence
does not indicate whether weight gain is secondary to ste-
roid administration or to the functional limitations of
chronic pain.

There have not been any systematic evaluations of the use
of neuraxial steroids and side effects related to suscepti-
bility of infection, osteoporosis, osteopenia, edema, weight
gain, and seizures.  Hence, this evaluation was undertaken
to evaluate the effect of corticosteroids and the influence
of dose on weight gain, bone mass density (BMD), sus-
ceptibility to infection, edema, and seizure activity.

METHODS

The study population consisted of 204 patients followed
at one private pain management practice in a non-univer-
sity setting from 1998 through 2000.  The patients were
randomly selected by one of the nurse investigators from
the pool of patients complaining of chronic pain and were
assigned to one physician.  Thus, the patients were ran-

domly selected from a pool of patients and formed a con-
secutive group of patients seen by one physician.  All the
patients presented for pain management.  During this pe-
riod, 686 patients were evaluated.

The nature of the study and the potential hazards of the
procedures and the drugs administered were explained to
all patients, all of whom consented to participate.  The
patients were divided into two groups by patient choice,
Group I receiving neural blockade without steroids.  Group
II consisted of patients receiving neuraxial steroids.

Evaluation of the patients included completion of a stan-
dard comprehensive pain management questionnaire, his-
tory, physical examination by a physician, and evaluation
of the results of all procedures and investigations.  Spe-
cific questions were asked with regards to steroid usage in
the past, whether by means of neural blockade or other-
wise.

Following the baseline evaluation, each patient underwent
BMD evaluation, along with assessment of height and
weight.  The steroids administered in this study included
methylprednisolone acetate (Depo-Medrol) and be-
tamethasone sodium phosphate and betamethasone ac-
etate (Celestone Soluspan).  Celestone Soluspan dos-
age was reported in equivalency of Depo-Medrol by con-
verting 1.5 mg of Celestone Soluspan to 10 mg of Depo-
Medrol, 6 mg of Celestone Soluspan being equivalent to
40 mg of Depo-Medrol; and, finally, 18 mg of Celestone
Soluspan being equivalent to 120 mg of Depo-Medrol.
Neural blockade included caudal epidural injections; ad-
hesiolysis; cervical, thoracic, lumbar and sacral transfo-
raminal epidural injections; medial branch blocks of the
cervical, thoracic, or lumbosacral spine; radiofrequency
neurotomy; and intra-articular injections.  When more than
one region was involved, all the regions were treated in
one session.  The steroid dosage used 3 to 6 mg of Celestone
Soluspan for a caudal epidural, 1.5 to 3 mg of Celestone
Soluspan for each transforaminal level, 1 to 2 mg of Depo-
Medrol for each level of medial branch blocks, and 10 to 40
mg of Depo-Medrol for intra-articular injections.  In evalu-
ating the amount of steroids administered prior to enroll-
ment in this study, the same formula as described above
was used for Celestone Soluspan, where as triamcinolone
acetonide (Kenalog®) was considered equipotent to Depo-
Medrol.

All patients were monitored at 1, 3, 6, and 12 months, with
monitoring of all the side effects under consideration, and
repeat BMD evaluation at intervals of 3, 6, and 12 months.
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All the evaluations were performed at baseline at each visit
by one of the registered nurses, and the BMD evaluation
was performed by certified radiological technologists.
Evaluation of alterations in physical status such as infec-
tion, edema, and seizures were also evaluated by the phy-
sician.  The BMD evaluation was performed by a dual-
energy X-ray absorptiometry (DXA) Osteometer DTX-200

(Osteometer-Meditech-Rodovre, Denmark) by measuring
peripheral BMD.

Height was measured in inches and converted to centime-
ters for purposes of evaluation of body mass index (BMI).
Weight was measured in pounds and was converted to ki-
lograms for purposes of evaluation of BMI.  Body mass
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Table 1. Demographic characteristics
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index was calculated using the formula of weight and kilo-
grams divided by height and meters squared (BMI=kg/m2).

The patient’s age was calculated from his or her birth date,
whereas duration of pain was calculated based on the
patient’s memory of the onset of pain to the closest month,
when available.  Bone mass density was evaluated by mean
distal BMD grams per centimeters squared.  The T-score
was used for the diagnosis of osteoporosis or osteopenia.
Osteoporosis and osteopenia were calculated based on
World Health Organization’s criteria based on T-scores
(36).  A value for BMD or bone mineral content that is not
more than –1 standard deviation (SD) below the young
adult mean value is considered as normal, a value between
–1 and –2.5 SD is considered as osteopenia or a low bone
mass, a value of more than –2.5 SD below the young adult
mean value is considered osteoporosis, and a value more
than –2.5 SD below the young adult mean value in the
presence of one or more fragility fractures is considered as
severe or established osteoporosis (37).

Data were recorded on a database using Microsoft
Access.  The SPSS version 9.0 statistical package was
used to generate the frequency tables. chi-square statistics
were used to test the significant difference between groups.
Fisher’s exact test was used whenever the expected value
was less than 5.  Student’s ‘t’  test was  used to test the
mean difference between groups.  A BMI of 25 to 29.9 was
considered overweight, while a BMI of 30 or over was
considered as obese.  Results were considered statisti-
cally significant if the P-value was less than 0.05.

RESULTS

Of the 204 patients enrolled initially, 123 patients com-
pleted the study with all data available.  Eighteen of the
original 204 patients were managed conservatively and dis-
charged.  Of the remaining 63 patients, 42 patients im-
proved with treatment within 3 to 6 months, did not receive
continued treatment, and were unavailable for follow-up at
the end of 1 year.  The remaining 20 patients dropped out
of the treatment program and were lost to follow-up.  Thus,
results were tabulated for the 123 patients with complete
data.
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Table 2. Status of patients in both groups based on steroid exposure, presence of diabetes
mellitus, and hypothyroidism
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Patient Demographics

Patient demographics describing gender distribution, age,
duration of pain, number of regions involved, presence or
absence of diabetes mellitus, presence or absence of ver-
tebral fracture, and history of prior steroid administration
are listed in Table 1.  There were no significant differ-
ences noted among the groups with regards to gender, age,
duration of pain, height, incidence of vertebral fracture,
therapy for low BMD, and various levels of BMD.  How-
ever, patients in Group I weighed more and had a higher
BMI, and a greater proportion of patients were diabetic
and hypothyroid in Group I.  The mean number of regions
involved was also higher for Group I.

Baseline Status

Baseline status of all patients in both groups with regards
to the administration of steroids prior to enrolling in the
study, presence of diabetes mellitus and hypothyroidism,
BMI, BMD, and presence of vertebral fracture was evalu-
ated (Table 2).  There were no significant differences noted
in any of these aspects except that diabetics had a higher
mean BMI.  The results showed prior exposure of steroids
in 39% of the patients, with total dosages ranging from 30

mg to 5000 mg.  Diabetes and hypothyroidism were seen
in 11% and 7% of the patients, respectively.

Steroid Administration

The data were tabulated with regards to the amount of ste-
roids administered during treatment for 1 year at each level
at intervals of 1, 3, 6 months and 1 year, along with cumu-
lative doses at the same intervals for Group II as shown in
Table 3.  The mean cumulative Depo-Medrol dosage for 1
year was 146.4 mg ± 9.06, with a highest dose of 328 mg.

BMD Evaluation

Results of serial determination of BMD are shown in Table
4 at baseline, 3 months, 6 months, and 1 year demonstrat-
ing the mean, as well as range, of peripheral BMD, with
interval changes.  The interval and total changes were mi-
nor and insignificant.

Calculation of change in BMD over a period of 1 year in
all patients based on whether they had received steroids
prior to enrollment in the study, as well as steroid adminis-
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BMD (Osteoporosis/Osteopenia)
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tration during the study, showed no significant differences.

A 2 x 2 contingency table was constructed to evaluate the
effect of prior exposure of steroids on decrease in BMD
resulting in osteoporosis and osteopenia (Table 5).  This
showed no significant difference among patients who had
received steroids compared to those who had not.

Additionally, a 2 x 2 table constructed to evaluate the ef-
fect of steroid administration during evaluation over a pe-
riod of 1 year on BMD (osteoporosis and osteopenia) dem-
onstrated a change from baseline to end of 1 year (Table
6).  This analysis showed that there was no significant de-
terioration or decrease associated with the administration
of steroids.  In fact, this evaluation showed an increase in
BMD and a decrease in the proportion of patients with
low BMD.

Further, the relationship of steroids to changes in BMD
was calculated, with no significant changes noted.

Weight

As shown in Table 7, serial determinations of weight were
tabulated at baseline, 1 month, 3 months, 6 months, and 1
year in both groups, evaluating range and mean weight
along with change.  The results showed no significant
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Table 7. Results of serial determinations of weight in pounds

differences, even though there were slight decreases in
both groups.

The effect of steroids on weight is shown in Table 8.  There
was no change noted between groups.  Overall 43% of the
patients showed some weight gain in Group I, in contrast
to 33% in Group II, weight loss was seen in 57% and 67%
of the patients in groups I and II, respectively.  However,
as shown in Table 8, there was insignificant, but mild de-
crease in weight in both groups.

Other Effects

All patients were evaluated for signs of infection, devel-
opment of edema, and seizure activity.  These complica-
tions were not noted in any of the patients.

DISCUSSION

Osteoporosis is a systemic disorder characterized by de-
creased bone mass and microarchitectural deterioration of
bone tissue leading to bone fragility and increased suscep-
tibility to fractures of hip, spine, and wrist.  Osteoporosis
has been classified either as a primary or a secondary form,
with primary osteoporosis (which is most commonly seen)
being secondary to typical, age-related loss of bone from
the skeleton (38).  In contrast, secondary osteoporosis re-
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Table 8: Effect of steroids on weight change
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sults from the presence of other diseases or conditions that
predispose to bone loss and is associated with a variety of
factors, including hormonal imbalances, cancer, gas-
trointestinal disorders, drug use (including corticosteroids),
cancer chemotherapy, anticonvulsants, heparin, barbitu-
rates, valproic acid, and gonadotropin-releasing hormone
(38).  Other factors include excessive use of aluminum-
containing antacids, chronic renal failure, hyperthyroid-
ism, hypogonadism in men, immobilization, osteogenesis
imperfecta and related disorders, inflammatory arthritis,
and poor nutrition (39).

Secondary osteoporosis occurs equally in men and women
and at any age.  In various series of osteoporotic patients,
secondary osteoporosis accounts for about 40% of the
total number of osteoporotic fractures (40).  Among drug-
induced suspects, long-term corticosteroid use is alleged
to be associated with osteoporosis and to be one of the
most frequent, serious, and long-lasting side effects of
corticosteroid administration (41, 42).  It also has been
stated that osteoporosis may be a preventable side effect
of corticosteroid treatment if appropriate preventive mea-
sures are taken (43).  The American College of Rheumatol-
ogy released guidelines for the prevention of glucocorti-
coid-induced osteoporosis in 1996 (44).  The guidelines
suggested a baseline measurement of bone density before
initiating long-term corticosteroid treatment, as well as re-
peat measurements to assess bone loss.  However, it is not
clear whether the administration of neuraxial steroids is
included in the category of long-term administration of
corticosteroids or not.  In addition, we are not aware of any
studies evaluating the effect of neuraxial steroids on BMD.
This study shows that, in low doses, neuraxial steroids are
not deleterious and are not shown to cause any significant
deterioration in BMD, causing either osteopenia or os-
teoporosis.  Glucocorticoid-induced osteoporosis is sec-
ondary to disruption of calcium balance and decrease in
calcium supply by reducing intestinal, and renal tubular
absorption.  While most steroid effects on calcium absorp-
tion are dose dependent, multiple other factors subject to
broader influences also influence calcium metabolism in
osteoporosis.  Major risk factors for glucocorticoid-induced
osteoporosis include total cumulative dose of glucocorti-
coid, ages less than 15 years or greater than 50 years, and
postmenopausal status (45).  However, in this evaluation,
we were unable to find any significant difference in elderly
patients compared to patients who were younger than 65
years of age.  Aseptic necrosis of the bone (osteonecro-
sis) may also complicate long-term therapy with glucocor-
ticoids and has also been reported following short courses
with high doses.  The femoral head is most often involved,

but other lower joints may also be affected (37, 46).  Thus
far, no studies have shown that such a relationship exists
between steroids used in neural blockade and osteoporo-
sis or avascular necrosis.  There was no evidence of dete-
rioration in BMD, development of osteopenia, or os-
teoporosis in this evaluation with two groups, either in the
group with steroid administration over a period of 1 year,
or without steroid administration.  In addition, this evalua-
tion also showed a small increase in BMD, converting 4%
of the patients who presented with low BMD in Group I to
the negative category, with an increased BMD, along with
7% of the patients in group II who were initially positive
for low BMD but changed to negative status at the end of
1 year.  In contrast, only 2% of the patients who were
negative initially became positive at the end of 1 year in
Group II and 0% of the patients in Group I.  A predominant
proportion of patients showed no significant change (96%
in Group I and 91% in Group II).  In addition, the present
evaluation failed to show any gross evidence of avascular
necrosis of the femoral head.  This study also failed to
show any effect of prior exposure to steroids on incidence
of low BMD or osteopenia (Table 5).  This study showed
that 39% of the patients were exposed to steroids prior to
enrolling in the study, however, there was no significant
difference in incidence of low BMD compared to the pa-
tients who had not received any steroids prior to enrolling
in the treatment program.  In addition, we were also unable
to demonstrate any relationship between dosage and the
intervals of administration and BMD, but it is important to
remember that the dosages of steroids used in the study
are considered to be low.

Obesity is a serious medical problem that is increasingly
prevalent, affecting millions, and of great interest to the
public (39, 47).  Obesity has been associated with symp-
toms such as adverse fat distribution, and secondary disor-
ders including coronary artery disease, stroke, non-insulin
dependent diabetes mellitus, cancer, and low back pain
(48).  Obesity, defined as being 30% over the ideal weight,
influences normal body mechanics by making it more dif-
ficult to sit, stand, and walk and increases the time required
to recover from an injury.  Fatty tissue is a stress on the
body even when a person is not injured, as it decreases the
blood flow - carrying nutrients for healing to injured areas
(48).  Since it is well known that too much fat is associated
with loss of endurance, it is presumed that obesity also
makes rehabilitation more difficult for low back injury
patients since poor endurance and soon cardiovascular fit-
ness may hinder full participation in therapy (48).  While
obesity is a possible risk factor for low back pain, any type
of weight gain is considered to be deleterious to any type
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of chronic pain patient (48).  Weight gain secondary to the
suppression of the pituitary-adrenal axis is mostly related
to oral, IM, and IV administration of corticosteroids.  How-
ever, there are also multiple reports of weight gain and
Cushing’s syndrome appearing after the use of neuraxial
steroids (3-4, 7, 32-35).  The present study showed no cor-
relation between the neuraxial steroids, either individual
doses or cumulative doses, and obesity, as there was no
weight gain.  In fact, this study showed a mean decrease of
weight of 1.7 lbs in Group I and 1.9 lbs in Group II.  In
addition, this study also demonstrated that some amount
of weight gain was seen in 43% of the patients in Group I
and 33% of the patients in Group II, whereas weight loss
was seen in 57% of the patients in Group I and 67% of the
patients in Group II.  Weight gain of greater than 10 lbs
was seen in 21% of the patients in group I without any
steroids and 13% of the patients with steroid administra-
tion, whereas weight loss of greater than 10 lbs was seen
in 35% of the patients in Group I and 23% of the patients
in Group II.  This may be explained by the fact that, with
improvement in the pain status, functional status increases,
consequently resulting in some decrease in weight.  We
were also unable to demonstrate any significant relation-
ship between either the dosage or the frequency of ste-
roids on weight, similar to the effect on the BMD.

Side effects related to the endocrine system with adrenal
suppression and subsequent complications also have been
major problems with neuraxial steroids.  The use of corti-
costeroids repeatedly for days or even for a few weeks
does not lead to adrenal insuffiencey upon stopping treat-
ment, but prolonged therapy with corticosteroids may re-
sult in suppression of the pituitary-adrenal function that
can be slow in returning to normal.  HPA axis suppression
during corticosteroid therapy and after its withdrawal has
been extensively studied (27-45).  Even though adrenal
suppression was not evaluated by serum cortisone levels,
etc., no gross evidence of Cushing’s syndrome was ob-
served in this evaluation.  Once again, not only were there
no gross changes, but there was no evidence of adrenal
suppression or Cushing’s syndrome based on either the
dosage or the frequency of administration.  In addition, it
has also been stated that hyperthyroidism may predispose
patients to low BMD, whereas hypothyroidism and diabe-
tes may protect them against low BMD.  In this study, we
were unable to identify any significant differences between
groups in relation to the presence of diabetes or hypothy-
roidism, and high or low BMD.

The pathophysiology of chronic spinal pain is a complex
phenomenon with resultant functional deficiencies, and

inactivity, along with psychosocial problems resulting in
weight gain and loss of bone density related to inactivity.
The current study was designed to determine some of the
important and practical side effects of neuraxial steroids.
The study was also conducted with and without steroids
and only in patients suffering with chronic spinal pain who
failed to respond to conservative, as well as invasive, mo-
dalities of treatment including surgical interventions.  The
patients in this study group had suffered with chronic, dis-
abling pain on the average of 7 to 10 years.  Following
management with neuraxial blockade, a significant pro-
portion of these patients achieved meaningful improvement
in pain and functional status.

The follow-up period in this study may be criticized for
being too short for assessing the long-term effects of corti-
costeroids; however, the length of follow-up period is ap-
propriate for this type of therapy.  Apparently, neuraxial
steroid therapy is associated with minimal morbidity, even
though this type of therapy is considered invasive, though
much less invasive than surgical interventions.  In addi-
tion, most reported complications with corticosteroids have
been observed within the initial 2 to 8 weeks after admin-
istration.

Further criticism may be directed at the lack of laboratory
evaluations to measure adrenal suppression.  However,
there was no clinical evidence of Cushing’s syndrome in
any of the patients.  This type of evaluation is not only
clinically extremely difficult but also financially not fea-
sible.  Nevertheless, this study does answer some of the
practical issues related to neuraxial blockade.  The doses
administered in this study are not typical in clinical prac-
tices.  In addition, frequency and total number of injec-
tions are controversial and poorly addressed issues in neu-
ral blockade.  Limitations of steroid administration by ex-
perts have varied significantly over the years.  These have
included limitations of 3 mg/kg body weight of steroid or
210 mg/year in an average person; three injections in a
series irrespective of the patient’s progress or lack thereof,
which will translate into 120 mg of Depo-Medrol at 40 mg
each dose and 360 mg if 120 mg each treatment is used;
three injections followed by a repeat course of three injec-
tions after 3-, 6-, or 12-month intervals that will range in
steroid dosages from 120 mg to 1440 mg/year if only one
region of the body is treated; and some have reported six
injections if they are of benefit, not to exceed three if they
are not beneficial; up to 10 injections by others; and, fi-
nally, no limitation in terms of number or dosage.  The
results of this study will apply only for the dosages uti-
lized in this study, which included the treatment of mul-
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tiple regions over a period of 1 year with low-dose corti-
costeroids.  Extrapolation of these results for much higher
dosages is not warranted, and further studies are needed.

Finally, criticism may be directed at the nonblinded nature
of the study, even though this was prospective and ran-
domized.  Both the physician and the patient were aware
of the type of treatment, as well as potential adverse ef-
fects.  However, once again, the issues of ethics, feasibil-
ity, cost, and reliability pose challenges to the double-blind
trial, which theoretically represents the “gold standard” (49-
54).  Further, in a recent analysis by Concato and cowork-
ers (55) analyzing 99 reports for five clinical topics, the
well-designed observational studies do not systematically
overestimate the magnitude of effects of treatments as com-
pared with those in randomized, controlled trials on the
same topic.  However, this is not to undermine the impor-
tance of randomized, double-blinded, controlled studies.
Flaws can exist in a study design or analysis, both in open
as well as blinded trials.

CONCLUSION

Based on the results of the present study, it is concluded
that low-dose administration of neuraxial steroids is safe
in patients suffering with chronic pain who fail to respond
to conservative modalities of treatment with a favorable
risk-benefit ratio.  The present study evaluated deleterious
effects of corticosteroid administration in the short term,
as well as over a period of 1 year on multiple aspects, spe-
cifically BMD and weight gain, which are shown to be the
pivotal side effects of neuraxial steroids.  It is concluded
that neuraxial steroids in the doses administered in this
study, either in the form of a single dose or cumulative
doses, do not cause significant weight gain or deteriora-
tion in BMD.  Other complications were also not observed
in this study; however, issues requiring further qualifica-
tion include the exact relationship between the adminis-
tered dose of steroids and the resultant deleterious effects
on a long-term basis, namely significantly higher doses as
seen in some clinical practices.  Considering that these
patients have suffered with chronic pain for several years
and have failed to respond to conservative modalities of
treatment, continued usage of neuraxial steroids, while
awaiting further studies, appears to be justified.
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